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D yqeoHHKa ca pa3r-neaaHn lttKol,! B'L3JlOBr,r. B6npoctr Ha KoH_
crpyr{paHero, ?exHororntra r,r HaAetKAHocrra sa pCA. H:.no>reru ca
ocHoBH14Te npltHqHnr Ha KOHCTpyRTI,tBHOTO npOercTr,tpaHe c n3noJI3Ba_
He Ha cl{cTeMHilg noaxoA tr aBToMaTn3I,rpaHu ct,lcTeMil, a TaKa c,Lulo
MeTOA[Ie 3A OcrtryprBaHe Ha HopMaIeH ToIIrIuHeH pe]c]rM II eJreK_
TpoMarrrr{Tna caBMecr}tMocr Ha paspa6oraaHara anaparyp a. lageun
ca Texnr4t{ecKr AaHH}r ga Haft-qecro r,!3[oJr3BaHr.rre n pCA qucrperna
IIacHBHrt erIeMeHTH U nlDfteHepHl,t MeToAxKx 3a TrxHoTo KoHcTpyK-
TI,rBHo opa3MepaaaHe..HanpaBeHa e sfirla xap3r<lgpncrltKa Ha rexHor
Jrorrtra 3a u3rorBtHe na PCA, Karo e orAereHo crrequanHo Mrcro
HA TeXHoJIOnfitTa Ha ner{aTHHTe nJIaTKn I,t noBBpxHocTHI,rg MOHTa)K.
IlpegctaReun ca noKa3areJrrre Hg HaAet<AHocr Ha paAr,roeneKTpoHHl{
u3'lenilJ' u MeToAI{Te 3a OqeHKa, t3nI,rTBaHe, [porHo3l.rpaHe u ocl ty_
ptBaHe lta TtxEaTa HaAet(AHocT.

Vqe6nr.rK.br e HarrucaH no yve6nara nporpaMa Ha er,Hor,rMeHnara
Etlc\unruH , Ko-qro ce qer€ Ha cryAeHTlrre or tlarylre,ra no KoMyI{u_
KaIIHoHHa rexnltra tl TexHoJrortlr Ha Texnr.{ecrnr ynr.rBepcr,rrer _
Co$un. Tofr ur:x<e Aa 6tAe nore3en KaKTo 3a cryAeHTH, lr3ytraBau{H
ICOHCTpynpaHeTi), TexHoJrorlftTa Ha npott3BoAcTBO r,r HaAexAHocTTa
Ha paAHoeIeKTpoHHt4 n3EeJ'ilA, TaKA, n HA rXr,tpoK Kp6f cne\uanucTt4
g tesu o6aactr{ Ha rexHrKara.
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NPEAI'QBOP

i(;r,rccrsoro u HaAe)KAHocTTa Ha pa3pa6oTDaHaTa paAIIo- tr cGo6UIpt-

, |r;r;lrraparypa (PCA) 3aBLrcI4 c uIecTBeHo OT HefiHaTa KoHcrpyKqlls u

' ' 
i';;,;'H'iffil";fr|:'ce onpeAen.s crpvKrvpara Ha 6bAeuroro ,BA;-
i ' . ' " . t f l p u T o B a c e p e [ I a B a c f i o x c e H K O M n n e K g o r S a A a q $ r c B 6 p 3 a H r 4

l ] l i ' , , y i ' , I l ' ; aHeHaeJ IeKTpoMa |HuTHauTon ' I uHHacSBMecT ' IMocT '3a I I l I 4Ta

| ,i 'Ar,I'l 'rt',{I1lr lI MexaH}rrrHI'I B'b3Aeftctaua, epfoHoMlIqHOcT PI eCTeTUKa'

I r  r ,  ,  r , ; r , , . io  ot ' t { r {TaHe Ha Br l lgHnero Ha pa3Jlur{Hu $axropu Bbpxy KoH-

r.r,.,,,,ririji..l,(r Ha PCA e B'5SMO)4CHO CaMO Ha 6asara Ha cI4CTeMHI{g SOA,XOAI

rrr.rrr liir.jlitta upl4 KOHCTpyKTIIBIIOTO npoeKTl4paHe Aa ce II3UOII3BaT aBTO-

1 i r ' f  l l , i /1  paHI4 CIICT€MU.
'fc:rnonorragTa, Ha r43FoTBrHe Ha PCA npeg,craBJls5a C;1OXCeH KOMSJIeKC

,, ir:JaHMHOCB.bp3eHH AeIICTBIZTS Ha ll3rr JIHpITeIlfi u o6opyABaHet qelgu{I4

r1;,'rr6JrasyuaHe Ha I43XO!,HI4Te MaTepilaflu u KoMITtIeKTOBaIqtI eJreMeHTI4 B

, ,',,j,,ru" t.tegerur. onpegenaqlt 3a IIocTtIraHe Ha Heo6xoAI4IMaTa TOqHOCTI

r,i/ltxCAHoC'f ,l I{KOIIOMpII{HOCT Ha [pOlI3Be)KEaHaTa anapaTypa Ca TeXHOJIO-

.r!r{ili,rfc onepaldr,Iu Ha MoHTa)Kr nairpofrra, KoHTpon I4 II3III4TBaHe' KaKTo

'|yr r{rJHcTpyl{paHeTo, 3a aHaJII43 LCI4HTeS Ha TexHoIIOtlIr{HtIs npoqec 3a

lt)0 jl.r|()tlc.rBo Ha PCA ce I43IIOII3Ba CI4CTeMHttgT IIOAXOA I4 aBTOMaTIt3I{pa-

, il 1', 1'c (: IICI'CMI'I 3a rexrlororuqHo npcleKTtlpaHe.

llir. ocllrypaaaHe Ha pa6orocnoco6Hoctra Ha anaparypara npe3 qenllt

, i)iicll.rroaTaqr{oHe}r EepuoA, xapaKTeptt3upau{ ce c BG3AefrCTBtIeTO Ha pa3-

rri,iHlt A€CTa6ulusupaulu abaKTopn (llsuenenne Ha 3axpaHBauloTo Hanpe-

loi{r{e, Ha TeMneparypaTa, HarrrraHeTo 14 T.H.)' e Heo6xoArrMo T.fl Aa npltTe-

.r{aRa B!{coKa HaAexcAHocT. Eto saulo IIpfi KoHCTpyrrpaHeTO U U3TOTBSHeTO

,ra PCA ce oTAeIIs OcO6eHo M.SCTO Ha MeTOEUTe 3a OIIeHKa, nporHosupaHe H

()crrfypsBaHe Ha saAaA,eHa HaAe)KAHOCT'

bn"Ao"urunHo npoqec'T Ha peanusupaHe Ha PCA e cJroxce' I4 M'oro-

,rripaseu !r rI3lIcKBa AocraybilHlr no3HaHI{s or pa3llut{Hu HayriHu o6nacrfi:
, lareMaTl, fqecKoMoAenl{paHeruporpaMl4paHerTepMoAI{HaMUKateneKTpOAtI-

. t:r"MV Ka, CXeMOTeXHptKa, +LI3I4KO-:f.ytM.ytg., MaTeMaTI4r{eCKa CTaTUCTI4Ka I{ T.H.

I lopagu TOBa He e B'53MO16HO B paMKIrrTe Ha e,q,Ha KHlIla Aa 6GAaT O6xBaHaTu

i,(.il,tK?r B6npocl4, cB6p3aHn c KoHcTpyI4paHeTO, TeXHOIOTU.STa Ha llr3r.dTBt-

r,, u lr;rt({r)KAHocTTa na taruaa anapaTypu. Eto saulo HacToglIII4gT y'{e6HuK

il,.r.r I ht,')\{ilaTa 3aAaqa Aa ocl{fypl{ MuHprMyMa IIO3HaHIt'fir Heo6XOAI'IMI4 Ha

, i l '  r ( l r . r l i l ( ' r ' ; r ,  3a pa3pa60lra l r  npol ' t3BoACTSO Ha PCA' Tof i  e nanncaH I Io

\ , t | t , l r ; r ' r i r  i l l , r ) l ' l )aMa Ha eAHOUMeHHaTa AI4CII I4nJIHHa, KOTTO Ce r{eTe Ha cTy-

;(r.l.r.llr.r. o.r rlr;trcylreTa no 
t'KoMyHI/rKaqpIoHHa TexHuKa I4 TeXHOIIOr.rlyI" Ha

'  
l i r x  r r r r , r r : r ' r  r r  r  y  u l r uepc l {Te r  -  Co$u t .
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|JIABA N6PBA

OEIIII4 CBEAEHI,Ig 3A KOHCTPYI,IPAHETO
I,I TEXHOJIOTI,IflTA HA PAAHO-
I,I CbOEIUI,ITEJiHA ATIAPATYPA

r.r. KJrAcrror{KArlr{ff HA pcA. ETATTI{ rai rnr" 
"or*HA PCA. OCHOBHI{ nOHffTI{ff I{ OnPEAEJIEHI{ff, CBbP3AHII

C KOHCTPJTI{PAHETO II TEXHOJIOTI{ffTA HA PCA

PCA ce rtBnoJraBa 3a rrpeAaBaHe, rrpueMane, npeo6paeynaue, uao6paaa-
naru, m ctxpauaBaHe na uu$oplraque,

Enonroquara Ha KoHcrpyKquilTe na PCA Ao AHec npeMnHana ufes net
rroKorreurr.s. B anaparypr{Te or rrtpBo IroKoJIeHue ca u3uoJr3aaHrr etleKTpo-'
liaKyyMHrr rlaMrrr{, AncKperHr,r paArroeJreMeHTI4 rr npoBoAHI,IKoBI4 eneKTplrqe-
(;Krlr Bp'b3Klr. PCA or BTopo rroKoJreHtre ce xapaKTepusrrpar c.KoHcrpyKqrrlr
ria neqaTHI4 lrJraTKu lr rr3rroJr3BaHe Ha AucKpeTHu notIyupoBoAHrlKoBu IIpu-
6opr,r, a B Tesll or rpero rroKoJIeHHe ce uo.gB.EBar u TIHTeTpaJIHLITe cxeMu c
MarrKa creleH Ha prnTerpaqua. t{erorproro [oxoJrenue PCA ce ortrutraBar c
ltrreAp.trnanero Ha foJreMu rIHTerpanHI4 cxeMu, MHofocflofrHr{ I4r raBKaBu ne-
trarHu flJrarrrur M]rKporIeHToBv! ru::evru. Auaparypure or rrero rrorotlenue
r | :]norrsBar npu6opr,r na <lynrquouaJlnara MuKpoeneKTpoHI,IKa.

Crsgananero Ha HoBIrr KoHcrpyKI{u}I e cBGp3aHo c pa3ruupcBaHe Ha pa-
[iorsus qecroren o6xsar Ha auaparyprare (ycno.nnaHe Ha CBY u oflrur{Hus
o6xnar), usnoJr3Bauero Ha pasnuunu $nanvnu e$errlr B TBbpAoro r.sno
(rraarHratrrn, KBaHToBrr, trJra3Menil 14 Ap.) ,I HoBrr Marepuatlu, a raKa c:blrlo
Ir c pa3lul/rpf,BaHe Ha o6nacma Ha flpunouceHHe Ha anapaTyp]lTe. Vclnop-
ureHcraanero Ha KoncrpyKrluure na PCA I{ Ha MeroA}ITe 3a KoncrpyupaHe
ca B HepaspuBHa Bp63Ka c ycilexure a o6aacrta Ha rexHorrorrr.fiTa Ha rrpo-
lrsnog,crao, MexcAy Korrro ce orKpornar c oco6eHa BaxcHocr ycBotBaHero Ha
TexHoIIOfI{.gTa Ha IIeqaTHr4Te rIrIaTKU, r4HTerpaIHaTa [OnynpoBoAlIlIKoBa I4
xu6pzgHa rexHoJrorilrr sa npou3BoAcrBo Ha lrnTerparHu cxeMu, npu6oprte
rra (pynxquoHarrHara eneKTponrrKa lI Ap. B tona oruolueul4e e c'bulecrBe-
ua u ponrra Ha BHeApsBaHero na EI4/V[ B [poqecr.rre Ha KoHcrpyupame er
't'o xHotIorI4.g.

PCA vorar Aa ce KJracuSlrrlupar uo cneAHure npr{3nallr4:
, lj.y u xquona tuo npedua s uatt eHue Ha cuc me r4ema (paguopererZHpr, paAtlo-

,r0x,il(lroHHtI I4 paAl4oHaanfaquoHHtl cilcTeMlt, cI{cTeMII 3a KoHTpOn U y[pa-
rrJrrr lr .  l ta TexHoJIotI{r{HHTe npoqecl l  pI ,4p,);

4, r t r x rtu oHa,lxo npeduazxaqeHue ua o mdetuu me yc mpoilc mec (upueunnr,
rrl)cJ(trrrir'I .Jr, r4HAuKaTop Ha paAuonoKaIII4oHHa cTaHllut I4 Ap.);

ttnut ,ttt (!nupomypama (naser"rna, KosTo Moll(e Aa 6rge ctaqzonapEa unr
rroAarr)r(lrl rr 6opgona, pa6oteqa B KocMoca HJIIr B aKBaropuure Ha Mopera
r,r orceatnr);
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xapqKmep Hq u3nor36aHume cu?Ha/ta (ananorona u qraSpoaa);
qecmomeH. o6xeam Ha'cu?Harume (rurcrovecrorHa, BucoKogecrorna w"l

cBpsxBrrcoKoqecrorHa) ;
KoucmpyKmuaHa clootc+ocm (murerparlna cxeMa, unarxa, 6roK,

Ka);
mun Ha npouzeadcmeo (eg,unu.*ro, cepufiHo, uacono),
Koncrpyupanero n rexnoJrorlrgra ca erarru or o6ulrae upoqec Ha pas-

pa6oma Ha usAerrnsra, roftro BKrrrcqBa:
Cucmeuomexuu.tecKo (cmpyrcmypuo) npoetcmupaHe, npvr Koero ce onpe-

Aenfi crpyKTypara Ha clrcreMara n ce pa3gens Ha3eMHara u 6opgonara fr
tracTl[.

CxeuomexuwtecKo npoeKmupaHe, qensulo paspa6orxa Ha npr{Hqunna
cxeMa Ha lr3AenneTo rI pa3AenaHeTo My Ha B%3Jrr[.

Koucmpyxmueuo npoercmupave - nplr Hero ce oc,ru1ecrn$Ba pasAel
Ha eJIeMeHTlrTe Ha anapaTypaTa rro cTpyKTypHu HrrDa, pasMecTBaHe r{a eJre-
MeHTNTe U TpacllpaHe Ha eneKTpnqqcKuTe Bp:b3IcI4 Mex{Ay Trx Ha BcaKg
crpyKTypHo HnBo rr paspa6orra Ha KdHcrpyKTopcKa AoKyMeHraqrag.

Texuottozuttilo npoeKmupaHe, npvlt Koero ce yKa3Ba [ocrreAoBareJrgocF
Ta Ha onepaqrrrrre uo uero'iaeue Ha auaparypara, pe)KldMure Ha pa6ora,.
r[3[oJrsBanoro rexHoJroruvno o6oplqnaHe n rtHcrpyMeHT a nna ecutrvrpoBKa,
peAbr Ha Morrrarr, MeroA,HTe sa nacrpofira I4 l43rrlrrBanns u Ap.

IIpouzeodcmeo.
flo-gorry u1e 6,rg,ar AaAerrrl orrpeAeneHprs Ha Hrrou Bc3JroBu nonf,Tlra;:.

Korrro ce [3norl3Bar npn Koncrpyr{pauero u. TexHonolusra Ha PCA.
fiog xorcnpyKqaf, ce pas6npa c'bBKyrrllocr..or Marepuanu rr eJreMe

TII c p&Bnu.rHu rlusnvecxu csoftcrsa, HaMupalqu ce B onpegenexa (pusn-
qecKa Bp63Ka (enertpouarHurHa, TorrJrnnna, MexaHutrecKa), romo o6ea-
rteqaBa ]rsrrrJrueuuero Ha :]aAaAenu r[ynxquu c neo6xogauara roqnocr tI
HaAe)rcA,Hocr npu BnusHile Ha BtrtlrrHu n E'brperuHl4 B'b3AeficrBlrfl r{ BtB-
npousBoAlrMa B ycloBrtsra Ha npolt3BoAcTBo.

KoncrpyrquffTa orrpeAeJrs BBauMHoro pa3,noflolr(eHue Ha erreMeHTI4Te
B fipocrpaHcrBoro, Haq]rH[Te uM Ha ca'bp3BaHe, xapaKTepa Ha B3aHMoAetr-
cTauaTa MelICA,y Tffx, a TaKa c'bulo MaTep4pnuTe, oT Ko&ITo Te ce u3roTB.trT.
' 

Koncrpyrrinnre na PCA ce orJrl4qaBar oi ocranannre Koncrpy,Krruu
ct;c cne1ur4Te oco6eHoctu:

rtepapxuvna crpyKTopa, T.e. nocJreAoaareJrHo o6eg,unaaane Ha ne-npo-
cTnTe B IIO-CJIO)I(HII eneMeHCril;

AOMrIHUpaqa pons Ha eneKTpHr{ecKrrTe rr eneKTpoManHuTHuTe Bpc3K!Il
HanUqI4e Ha HeeAHOpOAHOCTITi B etIeKTpIIqeCKUTe c'beAlIHeHU.gl

BOA.f,T AO I43KPI48.trBaHe I{ 3aTIIXEa}Ie HA CIdnIlAIIl{Te, a TaKa CGUIO n Ha na.;
pa3rrTHrr BpG3Krr, upeAu3BlrKBau{n cMyuleHr4.s ;

HaJIUqUe Ha napasllTHl4 TOIIJII4IHHI{ Bp53K}I, KOeTo HaJIara A,a ce npeA-
nplleMaT MepKtI' 3a 3auluTa Ha TepMorIyBcTBlITe[H]ITe eneMeHTH;

cna6a op,rsra Mex(Ay BtTpetuuara crpyKTypa Ha KoncrpyKqr[fiTa tr
nefinoto B'bHtrrHo orlopurHe.

R

t t':l.tr;,,t.r'lrttunm uo\en Ha c'bBpeMennprte PCA BKnroqBa net liepapxu-'
,r1r rf  nr,r.  I la nylenO HITBO Ce HaMPrpaT O1',qetIHI,ITe dUCXpemUu eoeKmpoHHv
' \r'nti:tt tt unme?parHu cxeiilu, kol[To rrpeAcraBngaar rconilpyKrtlBHo HeAe-

irL.rr r.irnlltrtr,r. Ila U"bpBO fiepapXnVnO HLTBO KOHcApyKTUAHO HeAeIIIIMIIITe
|,. \r . i r l l l  (( .cB'bp3BaT UO OnpeAeneda eneKTpltqecKa cxeMat u o6pasynat
,.,'rr, r l,r, ir'r'irirtlH eAullllqtfr KOIITO HAMa? CaMOCTOATenHa yIIOTpe6a, HapeVe-
,,rf  ,r  , t t  i l t  LM!t yuufiuqupanu e\glt l l  (pesoHanceH Kpbf, (bunrcp, cMecI{TerI
,, r;, ) il'ioiro itJpapxnqHo HlrBo BKJrIortBa etleMerrrure or rrtpBo HlrBo, K(F
rr." , .\ r I r.lr:rarlri eneKTpltqecKH H MeXSHlrqeCKU nOMelI€A,y Clrr *ATO O6pasy-
,,.r r /,,r ,,,, i.ret:roren npeo6pagyBargJt, MotreM; HucKotrecroreH ycl4[BareJrt
r.r,r^ ,rr) l).r:i.,leJr?!teJrHo ycrpoftTBo I{ Ap.). Bnoronere ce H3rtor3Bar caMo-
. ,,,r r,../|l,1\ l; M4taT Aa 6tAar etIeKTpoHHI4, eJIeKTpOMeXaHr4qHU n MeXaHI4-
.. rr :, 'l'1'r"1 11 lrnBo or KoncrpyKTtrnnara fiePapxuf, ce peanlr3upa BtB Br4tE Ha
r, ,ti ()t!t't)u;d-dnapflmypu u o6eA,ltngBa'KoHcTpyKTUBHuTe eEunerql{ oT ETo-

t,,' lrrr rr() (pa4uonprteMHttK, TeJreBuaop, crofiKa Ha paguopeneftHa anaparypa
,r ''. ). I ;;'. ve, urpto HI4Bo or KoncrpyKTtrBnara Ilepapxn.s ce r.auupar e/te<'
bt ,,tuntnti: (:ucmeMu. Hanpzltep eAHa psAuoltoKarltlortna cl/rcreMa BKJrIot{Bg
r , ,' r;rll;r cr4 nolreuo-npegaBarerlna auaparypa, aHTeHHo-+LrAepeH TpaKTt
. r' ,. r",i!rJlIClr3qpIcJII4TeJIHa MaIIIUHa U Un,q,UKaTOpHo yCtpOficruo.

i.ttrrcnt4luqailemo fipep.:craBrrsBa IlporHol]'IpaHe Ha rrsKaKBa 6lAeula
I r r'\'r\'r yt'a, va 6agara H& crulecrByBanu4 A,aIrHlI, HaMI4paHe u nso6paeanaue
| ,l! r, rr(:\'re L{erKl{y eJreMeHTuTe Ha KOHcrpyKIl[STa tl KOHCTpy]:TOpCKATa

,r\ \ )i, r'i ,ririj rr BHeAp.rIBaHe B npoltsnopcrno. Haft-rpyguusr 14 TBopqe-
| ! | . ,r,r il'{ KoHcTpyI4paHeTo e KOilqOHOBKAnA, :rO$TO Ce CBe)KAA gO rAS60p
t!.r j lrl/,ir.'I.lHO npOCTpaHcTEeHO pa3MeCTBaHe HA eJIeMeHTlITe Ha KOHCTpyK-
tlrr 'r 'r'f ,aci4paHe (npoxapnaHe) Ha eneKTpH'{ecK[Te Bp'b3Kr{ Me)KAy r{x.
It , , r . . \. r{a KoM{ToHoBKa rps6Ba ga ce ct6nroAasar cneAHrrre rrsucKnaurn.n:

,' ,i(,!ili or,4eJrurrl'e eJreMeuTrr; ataJrrr u 6noKoBe Aa He ctulecrByBar ga-
' ,  r i l rrr  eJIeKTIioManHI4TI{U,' IOnJII4nHI! I  MeXAHI4rtHtI BJIIISHI4A;

' rr,{er)HTe u Maciil'a rra [r3AeJr]rero ga 6'rgar Mr4Hr,rMaJrHri (nocaegnute
::, , i tl 3I{a.Il4Teiii{a CTeiIoFI OT npUeTI4Te cXeMHIlt peUIeHUfi, HSnO'I3BAHATa

, , r',r& 6asa, otiular'a.A:bJrlKlrHa Ha rpacupaHuTe eneKTprrr{ecKl4 Bp'b3lcH

., ,, ,'.iHi)I'{J pasnon$xseHlre Ha eneMeHTpITe Ha KoHcTpyKqHrTa Tpfi68a
, r,, il ",i1,: TexHoilotuqllocT Ha MoHTa)KHlITe ouepaqlll{ c oTr{HTaHe Ha

'! \ ."r'r'rTc 3a tI3IIonSaaHe Ha aBToMaTtI, a TaKa c:blllo neceH AocT,b[
' ,., ,, , rlo$nrarTilqeu KoHTpoJr r{ peMoHTH}I pa6oru;

l , ",.{)!I}ICTO H KOHcTpyKItrlISTa Ha OpraHI{Te 3a ynpaBIIeHI{e I{ OTL
' r r. ,, ,, uiai:fBa rpt6Ba 4a odesueur,r MaKcI{MarIHa npocrora u ygo6-
'" , , i ," ft, oT O[epaTopal

,,, ,r r ; , , ;ia r43rrcKBalruaTa 3a cTaHF,apTI4SaI{I48, ynz$nraqrtg }I Te-
,  I  r , , t  t t , u r ,  i i r r : r l T p l K I { I A S T a .

I i , rxr  , r r r , ,  h ' : ,  eAHo eneKTpotIHo ugAeII I4e MO)I{e Aa 6tAe tpaf iuaxa
r , ,  r l r ' , , i . i  ,  , .  i l l ICT XApTI4.q qpeg USrIepTaBAHe. Ha KOHTypr lTe HA

1 , , , , r , , ) , . . ; f  i l '  I  ' i tw ) ,  uamypun  (usno .usna  peanHr4  eaeven ru ) ,  uode t -
. t  r l t , ) ,1 | t , r  M() i \ l i , : ; , .  H. i  et IeMeHTuTe lJ.bB BI{A,  I {a upocTI, I  o6euHia leol | Ie-

. 'rrrrr rl il l yi,n t'.rl 1r1efienilneEu, III4IIIHI(pI4, npH3r,flt, o6er,r'i 'r Ha KoIltTo
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c paaeH Ha ro3u Ha MoAeJn{paHnr eJreMeHT), anrruKuvuoH*a (c uoge.rrn
creMeHTHTe B68 BHA Ha :rrocKlr $nrypu c npocra $opua - KBaAparu, r

ocraB.sr g,a pa6orer 3a usBecrHo BpeMe [pr. onpegeneur.r ycaonw. (o6u
neno ttuanpenHaru pexcuuut') c qen npotBs'naHe il orcrpan.sBane Ha o

rJoErGxHI{r.lH, Kpat.oBe, qH,lTo nnoq c.boTBeTcTEa HA Ta3I,t Ha MOIleJt
enevenr) u ,lorauHHu, nptr Ko.uro ce [3noJr3Bar MareMarllr{ecK}rre MoAeJrIit
E'ICMEIITHTC.

Texxottotunm,r Ha rr3rorBsHe Ha PCA npeg,craan.f,Ba crox(eH
or geftcrnlre lra r,r3ntrrrrrlrrerrure n o6opy;4nauero, lrpn rofiro ce oct
na npeo6pasyBaHe Ha lr3xoA,HrrTe Marepnan]r fi KoM[rreKToaaulu
D noroBo usrenue. Ta ce 6asr,rpa tta cJreAHHTe runoBu rexnoJrorltt{Hlr
qecH:

Bxoclex KoHmport n mexHorroeuvua mpeHupoeKa Ha Kolun.teK
erteKmpo44u ertehteHmu u ^b3rtu c rlea 6paryBaHe Ha oHeSlI oT T.8x,
npo.sBcBaT aF.Hu urru cKpltTtr ge$erru.

ElexmpuuecKu u .tiexoHuqet ilonmgJrc yt mexHu.lecKu KoHmpo/t Ha
crBoro Ha MoHTaNtHure pa6orn.

H ac nt poilxa ( pe e y aup o exa ) na rasgetyrsra, ilpu! Kosro 6es nsr\,reHenze
cxeMara r{ KoHcrpyKq[cra c noMoulra Ha pa3Jr]tqHu HacrpoftBaulu
tu (npoueHnruBur pesucroplr rr KonAensaroprir, c6prlea]rur{ Ha truAy
6o6unu r.r Ap.) ce qenu norryqaBane xa 3a,qaAeuure [apaMerpu.

3aquma Ha PCA or ntsgefictauero Ha :.:JruMarrvHn rlarropn (r
Tnocr or BpeAfloro Bru.rrnue Ha Bnarara) qpe3 lrMflpelHrlpane, 3aJru:
rr3rrorr3BaHe Ha MeTaJIHtt il J,aK.oau noKpllTr.g u xepMeTu3aql{s.

Texuottozuuua mpe\uposxa ua u?detu.nma, \pu Ko.gro rrocrleAHure

, ,  r .  . r  i , i  ' t , t t i t t t t t t t t t l l lc  { r txmol tu ce OTHacgT TeMnepaTypaTa Ha OKpCX{a-

r  r" . , , . , . . . , ' ionJlMiHl ' r f ,1"  yAap, ar ]4ocsepHolo HatISFaHe'  BIa)KHOCTTa'

, '.r:r l, ,r r";6nure o6pa:ynanutr ttpax%T I[ rtgcbKar a raKa ctlllo aKTH-

, . r  r ,  r r ' r ! , r ' ( : ' l ' I ta l I  o3oHtT n atuocSepaTa vI  A,p '

I l, ,,rrrr;rrl:lHeT o Ha reMEeparypara [peA]r3BuKBa yBenr{r{aBaHe Ha c!b-

i r L i r ' ; u ' f o i { a r JpoBoAH l tKOBI4TeMaTep I4AJ I I t rHaMarL rBaHeHa I43OI Iaqu -
i , , i,.,:)r)'fItEJIeItI4e Ha AI{eleKTp}rIr!4Te (xoero npeAu3BtlKBa trogBa Ha

I r1 | ,r,\ ue B CXeMlrTeT yBenl4qaBaEe Ha AUeneKTpIlrt{HHTe 3ary6n ?I Ka-

rrr . . :  ( j , f  ToBa HaMArIgBaHe Ha KaqecTBeHUn 6arctop ua rp l ronete)

, r' ,r;r'r';r elreKTpllr{ecKa ffKocr ([ocleAI.IILa or Koero e BG3HI{KBaHero

,. ,r, , ij cxeMLITe I1t rr.LJIeH OTKA3 Ha anapaTyp?ITe). lIsueueHI{eTO Ha

' ' lr'( ' 1.'Ta !lo!,u Ao nPoM.gHa Ha ApIeneKTpI4qHaTa llpoHilr\aeMocT Ha

. ' ] l , i t i t I T e u o T T a M A o p a s T p o f t K a H a K p b r o B e T e ' a n p u I { 3 I I o J I 3 B a -
' , ,.,rrr. l l).\,rltlduHTe Ha Marepuarrr'c pa3nlrqHlr rcoeilrzqneHTu Ha nI'IHeffHO

, ! ili l1'{'il l.}., N,tOraT Aa B'b3HUKHaT U MeXaHLIT{HU pa3pyIUeHI4{'

I r,rLr-,:nacHo reMneparypuo nlsgeftctBl4e e reMrreparypHllsr 11qap, roli-

,r, il|il..rla IJ auapaTypur MoHTI'I.DaHMa CaMOJIeTUT CrI',bTHUqU 14 Ap' U Ce

;)1.:]I/ipa c pg3Ko 'ISMeHeH'Ie Ha TeMnepaTypaTa (Ao HtrKonKo E,eceTKlt
,.J ,r,r.er{eHne Ha KpaTCK nHTepBan or BpeMe (Ao naronrco rrrnnyru).

' r.rijot'a :Ia afiiJpa'rypara Ha fotlgMa Brlcor{uHar KGAero o'TMocq]eF-

,,, "..,rie c 3HaqI,TeJrHo no-HllcKo oi noplranHoro (101,3 kPa), ce l;:a-

: , ' . i ' , j ] ' ' lBal . lcHacj leKTpHarecKaTagKocTI, !BnoulaFaHeHaToIIJIoo. f .

. ilpeAI'tsBI4I{Ba KOpO3Hg H:r, McT'aIILITet pf,sKo IIOHII}KaBaHO Ha

,.-.TO cGnPOTI4IBIICHIIe I4 oIeKIpUqeCKaTa AKOCT Ha !.ileneKTpl{-

r rri;tirli-Mc Fia: T51XlilTa Alri;1el:'.t'P.'.'!Ur-a gpOHI{IIagMOCT' BrnCOra1a

i , , . i  :100%) FIa cpaBHI ' i ' . i I I {c  ' rDn.r l ' {s  (25 +65'C) u Het:ogsur:cen

Lrrl:l,tcTga 3a pa:IBHTlleTO Ha n.IieceHl4 !I 16614r KOI'ITO H? CaMC q'r

!)ji.it(1'p,r'.rii)ii-I4frr 14 )'lil l ialll4rllii l:iSpaKTepl{cTI{KI{ tIA OpraHl',Ir{Hi',I-

.ri . .iJ:.! r:r l. )i 'rf J{a r;!4 pa3pyllla'l- .
'J,i |i. '1.::1, 1r rlir.i '!: Li1tt cT I-iJ{i'bK OICe,3r}aT e6paaunr.lo g{]ircTp!:{)

'1,.-l)tlli/rill . (l(. lrl:;;:i&l-Ii!rrMi{ I{ Ha&i;}JIJ{Bi"1' t'OqHOCTTS, HA T5i}":HaTa pd-

r .  { ; i - , ,  r ' r . " . r .  } : io l 'aT [& npeKGci{a i '  HopMaJIHaTa paScrr ,  Ha Fet i i - ' '
, ' l i:r(:.'r'c)i', ir lr,pl,'rl4 encIcTItoMexari.T-'iqr.tlI yc'tpofrtTIra. I-Ipax:;T t

.':.:ii id iIIrgllI' lsBI4KBa, IIapyLlIaBaIle Ha HopMaIIHlIg TebfnepaTirpcri

. .  r  : - r ' t l i r i :T0.
''.; BoiJ{ecTBa il aT voc$ei:aTa (KUce,'IHH?Ir OCHOEIiIT tOJIIt)r r{rt{T{'

' ;-,'lc.dcrio BHcoKa B ilIinycrp\4aJlu?ITe parlolli{r npegl'lsBlilt-
':, I ' i ':ltctnlte Ha ailapaTypsTar a o3oH5T ycxopffRa npoqecu.l'c

t:!! i)L!i\flt^Jpu ce o'rH.rcJIT ni.tfipaqulrt'er MexaHuqHlITe I'.i
,ii:stitnllre -vcF:i, peHlls. Hi, rarclrna MexaI{HqH [r nl sAc fr -

., . I t.\v: r!1 a:1a;lar:1pll, p a.6.]reu1u Ha nolr,Bl4 )KHrI O6eKTll'

, .t,',--r1;rI:riI T.i;rP!io;\HU.i:j{,i lrl;)dnFIil{rrit rolie6anI/r.'Ir !5.?-
J, . .  T ' r  . ;1) i : . .<1, : , i  i ' I  y . r l t i ) I re: lue,  B JaBIIcI4MOCT OT M.gC' , fCrTO
'. .  . ; . . ; , r , : . ;1.  r i : : . ! t r : i : , -  r ' : ,  l i  .L- i r r . j  t recTi lT. t rT8,  f tp,  Bi : !6paql t14" 'J

: i1 i . ?, i: , ;i. ir,.r' -,'f , ;:in l,.l ,.-t, Llr:.:rfi 'r.:tliu 1-ttrI'lClrli{ U3"

3ure, KoHTo 6mxa a,bsnur;H,arru B HaqarHtts (nercrue) uepuoA 4a
TA eKCnIOaTAq:lg B pe3ynTAT HA OTICASU HA KOM[JIeKTOBaIq]ITe
cXeMHo-KOH cTpy IKTl.lBHllI, T€)(HOIIOTU!{III|| yl [pO]I3BOAcTaeUIlt lPetUKIt.

H z nu m ea u e, qrrero npoBelrcAane ugs.cn gBa ctoraercraltero MerrcAy
AaAeHnTe u flotryqeHnTe rrapaMeTprr Ha usAeJrrireTo rrpu Bb3AeftcTBue Ha
nytt{IJu K JrI4rMaTur{H u yr l!/iexaHytr{Hr4 AecTa6un}I3ilpaul[ r[axropu.

I'Isxodeu Kovmpor xa PCA c qeJr ycranonrBaue Ha roAHocrra Ha n
AyKIIUSTa 3a eKC[nOaTaqU.g.

Ilo-nogpo6ao 3arro3naBaue c rfirroB]rre rexnoJrornqHn npoqecn n
npol{3BoAcTBoTo Ha PCA ufe 6rge nanpaBeHo B [eTa rrraBa.

Tpa6na Aa ce noA,qeprae, rfe rexHoron4.sra npeAcraBrlgBa caMo
or npoaisodcmaeuafl npoqec, KofiTo ocBen u3rora.sHe Ha u3Aenrr.s BK
oule no,qroToBKa Ha rrpon3BoAcaBoTo, MaTepuaJrHo-TexHuqecKQTo
BAHe, peMOHT Ha O6Op)tr8aHeTO, qe)COAI4I.g tI B'bTpeIIIHOSaBOA,CKI4
u Ap.

r,2. YCJIOBI{' 3A EKCNJIOATAUI{g N I{3I{CKBAHII' KBI1 PCA

ErcuoataqnoHHl,rre ycnoous xapaKTepu3upar Aecra6
$arropn, Kor/rro n:rsfteficraar B6pxy anaparyptrre u BrvrsflT B pa3rl,tr{Ha
cTenerr B%pxy TrxHaTa pa6ora. Tesu {artopr{ Mofar ga 6tgar o6eAr.lHeHrl
B TpI4 OCHOBHT4 rpynl4: KJIUMaT!Ir|HU, MeXaHI4qHA il pAAUaIIIIOHHI{.



Mexanu'rnurr yTlap ce xaparTepngupa c pr3ro 'rrMenenue Ha
pentero (or 4ecerru Ao xrrnrAn g) sa uuoro KparKo ap"uu (or vr,
Aecerru umnucexyngu).

Axycrnvulrar ynap npeAcraBnsaar MexautrvHo atsgeficrBr[e,
BS3HlrKBa B JrerareJrrru alflaParu, fiopaAu tuyMa Ha rexHure ABurarr

JlrgefiHoro ycsopeHr,te e c%ulo uexanu'reH {artop, oKasaaq
Blbpxy paSorara Ha anapa?yptl,, r<ayrro 

"a 
uonruparrir^ 6opga na

au6paquuter r{HflTo qecro?a ctnuaA,a crc co6ctseaara peaoHancHa
Ha KoHcrpyKqlilgrar npr{ Koero BctIeAcrDI{e Ha pe3oHaHc alaparypara
4a 6t4e paspyrrrena.

,..r,(r.ii(:'Trirr.rr, rcua.untlrarartru.a Ha o6crryxcnaulug [epconatl I4 Ap.).
't 'rrKTrrKo-TeXHI[r{ecKUTe yISI,IcKBaHIIS ce r}opUymrpaT OT 3agBnTeng tl

, I\',)r, .'r t :ra n3:'oTBgHe Ha TexHlrqecKoTo 3aAaHUe.

Lttncmpyxmusqo-mexrlortoeuqila usucKsaqafl. Tasu rpyna u3lIcKBaHHA

r x  l t  l ( " t  l l . r :

h,ttrt,z1pyy11rusH7 npUe.MCmBeHOCm, I43pa3.SBaIqa Ce B U3IIOJI3BaHg B 615-

,.rr(ir'r,rr KoHcTpyKqrr.s Ha npeABspgTenHo paspa6Otgnn assJlll 11 6nOKoBe c

r1, ir r,l)/lcr{t{ XapaKTepUCTUKU, KO}ITO Ca BKng)r1end S eXCUnOaTgpaHU aua-

t,^r \ t)rt iiogCrpyrtuBga npueMcTBeHocT ce IIocTlIra rIPeS ngnon3Bage Ha

I lnr ,.\1.tr..a (UspABtBa Ce B CBelrCAaHe Ha MHOTOO6Da3II6TO OT KOHcTpyK-

r11rr1 p(rllteHug AO MI1HIIMAIIeH 6pOfi tarUla), ynUrlUraqlrgTa (OSnaVaAa

.t.ril()_'t ttr;rltc Ha eAHU 'I C.bUII{ KOHCTpyKqUeI 3a c63AABaHe Ha aflapaTypl{

, pn.r,lr11,rlio npeAga3Hatleg14e), HopMa1usaqla.sTa rI cTallAapTusaq[sTar T.e'

nr(,rt(r,nlar{e B c,bsAaBaHara airaparypa Ha MaKcIiIManeH 6poft cTanAapTusu-

l';rf ril rr HopMaJII43lI,pAHU II''SAeIII,IE'.

I'c+tournonpu?odHocm I4JM tI3r4ICKBaHe 3a OCUryp.sBaHe fra ycnoBilg 3a

{r r,|.r() oTKpr4BaHe u oTCTpaHgBa Ha B.b3HI/IKIIaJIU B anapaTypaTa oTKa3Iir.
'I't.trtgtro?uuHocm 

HQ KOHCmpyKqU.nmA, $po.fiB'.Baula ce B ToB8, tle nocJle-

,\1i!.f1 MOXCg Aa 6tAe-u3roTBega c MI4HilMaTIHH pa3XOAU B HSO613OA,1IMOTO

h(,rr['r(:(:'r'Bo 3a 3aA,aAeHOTO BpeMer KaTo npu ToBa oTroaaPf, HanGnIIo Ha

rl(!r'.l.nlr.ltrtTe K.5M tI3AeJII,feTO U3I4cKBaHtIg. O6o6UleH noKa3aTen Ha AeXHO-

/lr, t'tt.r I r(,(:'f 'r'a Ha eAHa KOHCTpyKIll4tg e HeIuHaTa TPyAOeMKOCT.

(' r' 1 t rt 1 1 1 1 p np'uro dHoc m u;ryr v13.uctd.BaHe K6M arraParypara Aa c'EAibpxca

r.nh( rrMirleH 6pOfi ctarfgapTl4slrPaHu B63IIU yI EeTlfrfivr, Aa MOIICe ga 6f-

;r.. 1 rr.()'r.rrrrHa Ha 6a3aTa Ha TnnOBH TexHO.[OfUtIHI{ npOqeCU C MtlH}IMatInU

||A',r'r:l)rtI}JTIIH pasXOAU 3a pa3pE6oTKA H ycBOgBaHe B npott3BoA,cTBO'

Iixtntoama$aon\u utucK]uqus. c resu rlr3ucKBaHllt.S Ca TSCHO CBAp3a-

I1t y(:noDl,tgTa, Oc14nypf,Ea1lrl tlopMaIIHA pa6oTa Ha OnepaTqpa U TeXHUt{e-

, xrrr o6cryx{Eaul ncpcotrarl. I'CA rp.s6BaA,a 66Ae KoHcrPyltpaHa raKar qe

; tn ( ,cyrrypr3a nl rcx l1t l t r t f  l  : ra \ezonacmuocm Ha pafomama u oxpa4a Ha

tt^l,hlt<.Uadt4tttttt t'1x&t, :ttr ut.yMoSAU,lUmeHOCm, ep?OHOJIIUUHOCn il eCmemUKA'

Or. lgut tO OXctt r tOIrTnt l l t ( l l l l tO H3I4CKBaHS e-I {31ICKBaHeTO 3a HaAe}ICAHOCT.

llxoxoe,yvat'Au utu(Kaaflun. Ty:r ce BKJrIor{Bar pa3xoAilTe Ha rpygr Ma-

rnIIlff,,tltI lpnyo rr rrtrl)r.U.g, HeO6XO,q,l,tMtI 3a pagpa6OfKATAyI gpOU3BOACTBO'

t1 1r ,U1!ltl rtt^lrlr,t.yl)a. OcUOseH UKOH9MUTISCKII UOKa3aTeJI Ha IISAeJIIeTO

a  fL l  l t l t ? t  Ca f i r | t  oJ i t l o cT .

I,3, KOHC'TPYKTI{BHI{ I{ TEXHOJIOTIIqHI{

t t (, K A :t  ̂ 'TEJIII HA KATIECTBOTO HA AIIAPATYPI{TE

lfr'rx<r n:r;1clll{e ce xapaKTeplit3upa c KaqectnSot Koero ce oupeAenfl or

t 1.[hvrrrt()c'n.ra oT HefoBllrTe eIIeKTplIqecK]r, MarHuTHlIr TOI'IIIHHIIT KOH-

I r'f ryx'r'rrr|lrLt, TexHorlorur{Hu II eproHoMuqHu xaPaKTepucTnKu, a raKa c'b-

,tt,i i,T' r:rrpco6nocrra, My Aa pa6oru ti ycnosu.a Ha D'bHIrrHr4 cMyuIeHI{.g. Ka-

..f.r',rrfoTo rra PCA uoXce ga 6tge Oqeneno qpe3 CpaBHeHUe Ha fiefl]dure 6yH-
^uuttutt tilu, Kor cmpyKmu6Hu, mexHolroeuvHu y! eKcnloqmavuoHHu noKaSamelu

tttt t\(tttt'. 'nt6t,nto. flopagu pa3JItItIHoTO npeAHa3Hat{eevfe yt ycnoBvlg' H5 eK'

I lr'l(,1\.r';rrllrr{ lla anapaTyptlTe fJIaBHI{Te IIOKa3aTeIH Ha KaqeCTBoTO Ha eA,Ha

l
Itl

,l
I
I
I
I

l
L-
Lleet

TI/I, Cfr\Tll',,qr4 14 paKeTr,r.
lla6poeHnre MexaHo'q'n BasAeficrBua npeAr{sBrrKBar AeabopMaqu.*

orAeJlHure qacrr{ Ha KoHcrpyKquarar B pe3ynrar Ha Koero Hac?"brrBa Hg
HeHUe Ha napaMeTplr?e Ha allapaTypaTa ufiu r'€ftIdtr'To rrsJrHo

Kr'o padua4uoHHume Saxmopu ce or'acrr ecrecrBe'sr; (t"r"r
I43'TbqBAHETO HA TANAKT YTIrAZT A, IIPUPOAH'ITE PAArIOAKTfi BHU BCIIIECTBA'r
!! r!3KycTBeHu (TepMosApeHu peaKTopLr, .sApeHu B3pr4BoBe u gp.) -noHr
parr([ JrbqeH]rc. Tesr llsnbq&atrus. BoA.ar Ao crpyKTypHrr tI3MeHeHDrt
MATeplranuTe, nopaA,u froldusa'dJds., [perp.rrBaHe vr \osBa Ha u:f.AyKT
paAEoaKTLIEHOCT- B SaBI4C!{MOCT OT AOSara na o6a6'tsaHe resu usMe
Ha MareprlraJrr4Te Mofar ga 6r4ar o6parfiMr,r (railresnar cneA flpeMaxaaHe
o6rn'rnnuero) n neo6paruun (aanaenar ce u cnel[peKpar.sgage Ha o6rt
nanero).

Karro craHa.acHo rr ?pilTe rpyrrr $arropu Eecralunvsnpar pa6or
xa PCA. Tona gaaara npu neftnoro Kogcrpyr4page u rexnorroru.rr Ha
nora.aue 4a 6,rg,ar rrpeA,Blr4eH]r ?aK]rBa peurenu.s, Korrro rapauTrrpar,
olpeEgneHlr rpaHuqr Ha lr3MefleHlre Ha AecTa6annsuparwtfi, sarrop
'JeIlvI,{Ta Ha [apaMerprtre Ha anaparypara H.aMa Aa vrsil[3ar !r3B6H
Ae'lJ,JA Ao{rIcI, T.e. ?r rqe llpoAtn*caBa Az usnsrE.sBa HOpMaJrHo cBor
{ynrr1zn. Er}errurnocrra Ha-MeroArrTe, ocuryprBarrlu 3arrlura na pCA
Br3Aeficrauero Ha Aecra6unlrsxpau1u Sarropu ce npoBep.sna rro BpeMe
npoBe)r(AaHure KJrrf Marvt'{Hu n MexaHu qHI.r usilur& aEr4 fl. flpu Helr3nr
'lv[e- Ha nancKEAIlnSTa 3& CTyAO- lI TOnJIOycTOfirr:.BOcT, sa Enar.oycTofi
F'O9T _U,rU Om6poycrotaqu8ocT n T,H. anapaTypaTa ce Bpibula sa g,opa6oe

Vc nosu s't a sa eKc[Jroarallr{r Ha P CA onpegen.fi T rrpe,q.sB.rrBaarrre
TS;x la3lactrBArlv;., x.OvITO MOtaT Aa ce o6xBaHaT 

-B 
CneAHilTe qeTupr4 |

T a x m u x o - m e x il u tr c c Ka u3 u c Ka a il u fl . Tesu uswcxa zrru s. BKJrIoqBar
BHr{Te xapaKTepr{cTytKy! Ha auapaTypaTa, Kot4To Tpr6Ba Aa ce ocuryp.ET
npoqeca Ha nefixoto cagAaBaHe. Kgv tgx ce orHac.ST noKe3ametu.
iaHu c npedHa?HeqeHuemo Ha anapamypama (uot4nocr, yavrnlaHe, qyBcr
TeJIHOCT, 'd3r],/lplTenProcT, cKopocT .Ha npeAaBaHe Ha uH<lopuaqu sTa, t4
{uquenr Ha crotrqa B6rIHa, lrvpvna Ha fnaBHrr.g lvrcr Ha Ar4arpaMara
Hacoqeuocr lla aHTeHa r.r r.u.); u3ucKoa*un KbJu KoHcmpyK7ufrm(t (nauuexo
Huer 6pofr u npeAHa3HarfeHLre Ha oTAeTIHI4I?e qacTtr Ha KoHcTpy:K\ufiTa,
ca u pa3Meprt vlsvrcrr,anua 3a Bsauuo3aMeH.rleMocr, ynueuxa\ufl., T:alirn aJ
\uflr.cTa'Jftaptusa4w,) n usucKEaHun, c66p3aHu c ycnonunma 3a eKcnroama-
4ua (aug Ha o6eKTa, IflnF,a Ha :('rylMaruv:flltre, MexaHus%y! y!

t 2 13



I

,I
l
I
I
I

anaparypa Morar aa ce oKax(ar Hec'blrlecrBeEVr t4rru Aall(e HenptreMnuBl4 3a
Apyfa. : . .

Koicmpyxmus*u noKaiemeJ.u Ha Kaqecmsomo Ha pcA. Krv resu nora-
3aTeJIIt Ce oTHac.qT:

Bepoamuocm ta 6esomxazua pa6oma. Tos,n norasareJr orle'rBa Beporl-
THOCTTa 3a roBa, t{e B rpa'urrrrre Ha 3aAaAeHa orpa60rxa (nepr,ro4 0r nperrae)
orKa3 B alaparypara HrMa Aa HacrGrrn lr rqe 604e pusrnig.n uo-uogpo6xo
B CeAMa rnaBa.

Ctocrcuocm xa utdeauemo C, xonro ce oupeAerls or rr3pa3a:

C = k { k z N + k s M ) ,

KtAero N e 6pom Ha eJreMeHTure B u3Aerruero;
M - 6potr Ha MoHTalKHlrre Bpb3Ku;
&1 - r,,raqa6en roe([uqueHrl

_ ,lez u ft3 - TernoBHu roeSlrqueHtu.
. O6eu ua usderuemo V. Toiu [oKasaren ce ,rsi{r,rc[.sBa or:

V  : V w  * V u  * V n  ,
KbAero yN e none3eH O6eU, iaelran or eJreMeHTHTe Ha KoHcrpyKrrlrrra;

V-14 - o6eu, xofiro ce ry6u Ba MoHTa)Ka;
tr/g - o6ev Ha Hocerqara KoHcrpyKqtr.E.

3a oqenra Ha KoMrraKTHocrra Ha KoHcrpyKl{Irrtra ce u3[otl3Ba nora-
3ATCIIST II ' IGTHOCT HA KOMNOHOBKATA HA E'IEMEHTI4TE B 3AAAAEHU.!{ O6CV rrAr'rsAenr{ero ^1": N/Y_uril urrGTHOcr Ha onaKoBKara Ha eJreMeHTr4rre Ha 3a_,
AaAeHs rlnoul ,ys : N lS.

Maca uo uzdeauemo rn' 3aBuceura or HeroBr4.rr o6er"r u cneqia(fr,rvna r"raca?n,s, T.e. rn :  m"v .
KoucyuupoHa Mot4Hocm om uzdeauemo prc,3& onpeAeflrnero Ha Korro

CC OTTII{TA AOIIYCTI{MATA MOIIIHOCT HA C6CTAB.EII{I4TC I.O KOHCTPYKTI{BHO-TC-

xHorlofrlrr{Hr,r eAr{Htrrdrl fl vt texuut 6poit n, T.e. p* : j n.
3a oqenra na pa3cer'ara or rr3Aerlrlrero tori 

"to.a 
rr o'(().,ir,) .i)upocrpaHcrBo ce u3[oJI3Ba noKa3arennt cne4u(1q111 j17',, ' ., ' '1n(r 1:t,rrrt!\,{:rt

Pp" :^koP1"fV, rc.rgero ftp : (0, g + 0, g). I
Co6cmeetta peioHaHcHa qecmoma ild KoH(:,tpyKtlttJtnr(t /,r, ro.aro 3anl,rcucr Macara Ha n3Aerr?rero m u or eArrH xoe$nquenr ltr, otluiianrul .EKOCTTa

Ha KoHcTpyKrIurTa u ce oupeAen.fi oT r43lja3a:

( ntt'nt'u uu ^t'pilemuqHocm Ha KoHcmpyKl4uflma D, onpegen.f,ula ce or
'', nr,.r'( rinoro rla u3TerJrng ot o6eva fiV ras (roero ce oIIeHtBa IIo ugMe-
,,.  i l l l r .r ' ()  rr;r  rralsnaHeto Ap Ha ta3a n 6nora) 3a oupeAenexo apetre t,  t .e.

t '  I  . \ 1 , / t .
l ln(l-o6qo KaqecrBoro Ha KoHcrpyKqusra Ha ct3AaAeHa auaparypa MG'

.. i(^ ('c or{eHu t{pe3 I{3[oJrgEaHe Ha eA,uH KoMuIreKceH Kpurepufi na ratre-
, r no r'(', xofiro e paBeH Ha cyMara or HacrHI{Te llofasarenu:

K = p^ftto * pvVo * ppPo + PICL+ P)Ao ,

i r.ilr I () ,',,,, gv s gpt 9c u tP\ caTerJloBlrrl roei[nquenru (roer[ugueHTl'I Ha

rrrr,rnv<rcr) Ha MaCaTa, O6eM&, KOHCyMUpaHaTa MOIIIHoCT, cJIOlICHOcTtatilv$l'

I or rltrrlrocTTa Ha OTKa3Itre na rOnrpetgaTa agapaTypa. B Uspaaa qacTHUTe

lrlx^:t&TeJrrr Ha KaqeCTBOtO $nrypUpaT c'lc CBOI{Te HOpM}rpaH}r cTofttIOcTUt

i()cl'() e ogHarfeHo c u$AeKca t'Ot'.
'l't.txoaozuttui nOt<UzAmerta ilA KtqegrnaomO. Teg.lil [OKa3aTerIlI AaBaT KO-

;tn,l(:cTneHa (roerlu.qneHrna) oqenra Ha TexnoJlofilqgocTTa IIa KoHcTPyKqn-

{'r'n. Haft-saxcHure or r,ax ca:
Koesupuenm Ha KovcmpyKmunHa npueilcmseHocm Isno, qpe3 KoftTo ce

'rrr|.rrqBa cTeIIeHTa Ha LI3[OJI3B&He E HOBOCtsAaAeHaTa KOHCTpyKIIIIJI Ha eJIe-

vorlrr (gerafinu u atsau), B3al{Mcraanu or Apyru auaparypll:

frrp =
N""

N - N*roio 
'

x,r,/leTo N e o6qu.xt 6pofi na eJreMeHTtrTe Ha KoHcTpyKrInsTt (opurunalnra,

BsaI,IMCTBaHU, HOpMaJII[3VpAfln u CTaHAapTI{SVIpAHU )i
Nr, - 6pofi Ha B3arrMcrBanllre erIeMeHTn;

N*"op - 6pofi Hopuanl'I3lrrpanl'I Kpenexcnu eJreMeH?u.

Ke,siaieum-Ha Hoprjlal,ulatlun knopt' oflpeAenful ce or il3pa3a:

, N"oo
& x o p = N _ 1 n ; ; '

h f,rtcTo N"op e 6poft na HopMatII{3I4paHUTe It CTaIrA,apTI4sI1PA;61y- eIIeMeHTrlr B

roI rcTI)yKII l I tTa.
Irrtrrfiu4uenm Ho nosmopneJ]locm kn, orpa3taaq crerreHTa Ha yHI{(pnKa-

I i II T IIA (: 'bCTAB.SUIUTC KOHCTPYKqITffTA EJIEMEHTII:

k n :  N l N , ,

r r./(f. l() N.' e 6pofi Ha pa3rll{tfHure rfitloBe eJIeMeHTI4 B rlSAerllrero.

h,,,'tlmuueHm na mexnotozu4uocm Ha RoHcmpyK4unma kr:

k, = Cp/Cnn ,

h'r./lr.'r'() t'r, n Cnn ca c'borBergo peanHara 14 nnaHl4paga ce6ecrofiHocr Ha

I t  r , , [ r , l l l . " l  ( ) .

E$e*nsHocrra Ha 3arr{HTa,Ha KoHcrpyKrrrr.rrra or nra6paqu v vl wapvrce oqeH'sBa c xoe$u,ueumu uu eu6poutorra4ittt u ydupouto,to'aiilri' ^nupury-pr{' B Korrro ca r{3[Orr3BaHr4 aMoprr,r3r,rpaqn ycrporrcrna) ^'ronrju4urr.*,, noduuauu'tt tocm 3e HncK,lme u gucoKu .!ecrnomu om dtutnusoxe ,!a MexaHu.tHomo
na m o sa p B dr! e (ea uea*ropu.r3ilpyeL{r4 anapa,rypial .

, * t -
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Ktreftt4ueti.rt ild u3noti3+rt!lut4t: "tt$ptepuunlt kM, Koi.t"to )eapncreptr3lrpa
MHOrOOSpasIleTO Ha MaTepzanilT(:, BrroXCeHI4 B KOHCTpyKrIpr.fiTs:

ft* = IUly'* ,

Ic',lAeTO ff* e 6pOfr Ha MapKr4Te u3noJrsBaHlr MaTeprrafir.
Koefiu7ueum Hd ugnoJalaei4ocm Ha -M(tmepuarume k., ol{eu.rltsau1 rrKo-

HoMnt{Hocrra nplt npoueBoAcraoro na gerar?nrz:

_ *u : n1,af fn3 ,

K'bAeTO n',,L Ut n"L3 ca' ]!,'.acu Ha AeTafina I4 Ha HefoBaTa 3aro,IoBKa.
llpra paspaSorKa Ha Mr{KpoeJreKTpoHHH anaparyptl ce rtsnon3Bar Ao-

TI.bJIHITTeJIHI,I OqeH r{HIt KOesUIi,HeHTI4, KOI4TO OTqTITaT IIpeA}rMCTBaTa Ha
TaKuBa auaparypr4 r{pes cGrrocraBf,Hero rrM c rexHr4Te rfynxqraoHaJrHu aua-
rro3lr, r43rr6rrneur{ c AlrcKperHr4 no[ynpoBoAnr4xoBr4 eJreMeHrrr. llo-sar<Hla-
'1'e oT T.fiX CA; KOefUqUeHmUme HA HAi4(1J1n6AHe HA DL3j4ep\me k\ : v.lvn
u Ha. Macama k^' : m^/m, Ha I,I3AerrHgro u xoeSurlir"u^o-* n, 1,[rxyrro64y9
i.ia noKa.?ameJlume Jvy ua xadeacduocm kn:ll./ffa. I4ugerccr.tte "v!.', vt,,F,r,
o3HarlaBaiT, qe Ii3AeJII,IeTO e B, I,IHTetpa/IHo r{SIIGJIHeHile ilnV e peanl43l,IpaHo
aipe3 Ar4crpernn nonyfl poBoEHtrKoBr4 endr"reHtu.

r.4. CTAAI,IU HA PASPAEOTKA IIA pCA. EALIIIHA CI{CTEjrlli
KOITC't'pyK'f opcKA U TExHOJtrOtrHrIEIA flOKytltrIITAUI{'I

Iipoqecrt i:ra pagpa6orKa Ha l,I3Aenr4gra npeMr4llaBa rrDr)3 cJletrIirrire era-,
ftId: HayrrHo-tr3cJreAoBarencra pa6ora (HI4P), onprrr{o-Ko}rcl.pyt{Topun.? pa3-
;-.a6orxa (OKP) H ?exnorrorravna pa:pa6orxa (TP). B xoga na i.rsuz,nueHue
,[a paoOTUTe, BKJIIOT{€H}I B paSIUqHI,lTe eTaUU, ce yTOr{HfB;r,f np}tetil?e pe-
irreHr{i{ u ce HaMr4pa orrrrrMaJrHoro, flpu .rora cc orcrpaHsnar, r.pillri{r{,
5.cnTo MoraT Aa 6tgar AonycHaTr4 KaKTo oT pcrcoBoEr{Terr4Te (rperurrz np_r,r
rltaHl4paHe n Ap.), TaKa LI or rr3nGnHuretlua;j {ncnpasr,r;reu uiiCop v' ..,,

rrllHqecKilTe peIUeHI{JI, TpeIIIKITI B KOHcTpyKTOpcF:a1,i ,-ldC}K}Me}rT;"t'1'r.r }
Paspa6orrcara Ha eAHo rr3genlle I{3IIcKB,} Tgcriu Irta!rll{o;-qri,'rr..r'rr,,

i loncrpyKTopH u rexHoJlosu. Tona no3Boirt{Ba oDrr ' ;1 ,r,}rr; i -r{, ' r i )  ,  r  , . .  ,)  . . : , f

}'ueulHo BSnpocrlTer cBibp3aHu c KoHcTp:/KTiIBrral..ir i:r.i..:r
*MCTEeHOCT Ha I43AeJILieTO, Aa ce oT,rdellfir i)ilH!.'r4lraiiut{1tr oifL ie]c^Trr i4 )!,a ct.
oSocnose neo6xogr,rnaocrra or paspa6orrca rra r1oBr4 Tcxi{ojxo}.[IrrrIId npcr{ecll.
-i xoga Ha roBa usarauogeitcrBi4e ce peuraEar BGnpoct{ Ha KoMrroHoBliata c
r)Tqr{Tal{e Ha r,I3r{cKBaHu.sira 3a ygoccruo npu MoHTax:, rJeMoll,l. Ll !,ir}".]'ttr}Cjti
*'bfnacyBaT ce lrapaMeTpl4Ter lroAJle)Icanll4 Ha KoHTpoJI H l4xHi4'lrc l],o]'i.'/*"rI-
MI{ orKJlolieli.ufr n Ap, B 3aBr{cl,{Moc'f o1f rexFloror.prr{Hurc tr{31J:itr!ii'"r-ir.r.g B
lytHoro crryarau Moxce Aa ce HarrolKpr Kopei(rrn.q IIa KoHcrpyi(rdr4_q'fa (xolvrno-
HOBKA, CTOIIHOCTII Ha napaMerpure r,1 AonycKr4Te, r43no[3BaHU Ma'rep!{3Jtl{).
Tlsrorsr{Hero Ha AaAena KoHcrpyKrI,Hr or cBo.fi crpaHa Mo}*ce Aa Halrorrclr Ao-
Da6otra Ha r,IgnorI3BaHI4Te rexuonofr4r{Hu npoqecu (uoozruanane Ha rtxHa-
ra craSnnnoci: rrrrrid pa3pelxaBarqa cnoco6nocr', paspaSorKa.r{fir{ ycRo"EiJaHe
rla HoBrI 3a AAAeEICTO Upefinpl{ JITr,re Ti]---:}to rnf ravnw n;;or.eclr l.

t\

, I,i,i,.:relLIlI{Te ts!{I{cBe pa60l't{: 1) naceri'rna cnpaBl(a; 2) p'l:-

. riir(yFaHe c BG3JIOICI{T€JIfi HA'TeXHHr{ecKO 3a['aH}le 14 pell4-

.l:il); j) rroArorBnTetleH eranr BKJrroqBaIrI u36op Ha Ha[paBne-

,'('AbAri.cr pa3pa6oTKa, ctrnacyBaHe u yTB'bpxcAaBaHe Ha qac-

.t;!r silAaHurr 3a ocHoBtrllre tlacra Ha HI'IP; 4) ocnoneH eran'

r lfrl)il0litj!,&T TeOpeTHr{H!{ II eKCnepUMeHTaIHH II3CIOABaHH'E Ilt
' .! !{i1 [(]J:ytdeHHt'e pesyJITarll ce oilopu.a rexEuqecKa AoKyMeri-

. rtlL\rifiTereH eTan, sKJtK)'rBarq oS06ulaBane Ha PeSynTar!{Te I'I

.ii'; S; ilpl{eMane na Htr4P, o6c6li<Aane n c'bryIacyBane Ha 3a,q.1-
'!,'iraire ;ra oKP"

,.lroIICTpyKTOpCKAT& PA3pa60T'KA ce Lr3BT,pruBa ria 6a3ara lra

. r:ci-lyarelln ot. HIIP u e npoqec Ha, TsxHoTo pearll{3upage E

:e;irirl4qecKa cxeMa !{ KOIrCTpyKli!{S Ha paspaoorFaHoro uSAe-

,t. , i: 'f&Aprrr na OKP ca:

: : .: \ij ?sdeilae (TB). Cogcpxca HalrMeHoBaHttero Ha trsAeJrplerc''

, ,., npeAHa3Har{eHHr-: O6naCt Ha npunolKesller ocHoBaHUeTO 3'R

. .!..i3TQqHIlqI,ITe 3A p83ria60txa, TaKTI4KO-TeXHUr{eCKn I43I{CKFi?,-

. . i..Tecrrt napaMeTpI4 c AonyCTIAMptTe HM OTKnOHeHIItI, pa3il{eprr,

.:.r,{ilrrcaqr,rx, rIuIrrIa3aIIlIs, craHpaprl{3&qI{s 14 gp.), erccnnosrali!'i-

. 'i{:r'i.ii (norca,eateIra Ha HaAe}KA,HfJC',r! epIOHOMII'-IHII H ecTerLlr{lli1i
' . i.;lip"i, t{KgHoMI{t{eci{I{ H3L{cKB&unri (cc6ecroliHoct) KtM HB)lc-

i .r KOHi{perHo ynr,3&HaTa pa6o'ta 3& BceKi4 eTan) 1'1 cpol{oDe 3s
-i'ga 3a lcoHTpon lI nplleMatle H&. Us,{efiU31f{).

; talsntrc (n). Ha rosu cu&Aur-r ce rrpaBu npoyqsaHe pr cpa-

.. i"r'i;ia H,a BGBMOXCHI{Te BaplIai{TI4 3a peaJlil3npaHe Ha U3Aenne-

:iJ..rliira oil'al4MarleH (on'ruua,'li:rlri, itato ce npaBtl od;ocHoBKa_ FI3

,'i 'r, ri 'I,R?1IO)XFI(JCT 3a C:I)3AaBeile ns 6asara Ha ro3H BaptlaHT (Ba-

I:irieJlrr*, rlr{vtTo xap&IcTcpI4cTLIcI4 oTroBapgf HA SaJIO)KeHUTe F
,; )iIJi3Ba'r' Ot:!:OBH'I TeXHtIr{ecHlI I.i OpnaHHSaqI{OHHll peIXeHI4A 34,

. - t r l  i . ; ; r ' l ' l i ,

. ,:;j:,1:Kti;. ill j. Ilpe;craBrrsBa KoMn.qeKT,o'r I{oKyMeHTvI, cBA'$p}Ka-

.i:,rl.r'i lrciicMHll, KoHcrpyKTtIBIrU I,I Ap.) perUeHLIg, AaBaiI{?t OOilIe
ij l;li:tlllill{01',i- a c%Illo AaHHI4r OnpeAenffIIIIi l163M0}trci{ocTTal 3&
''.r l.{y n$ npe]IHasHat{eHl4e H HeroBlITe ocHoRH}I nApAMerpI4. FI3

i.: asDApUIBa npOBepKA Ha npaeTr{Te npLIHIII,InHpI peIXeHIlt
, .!'rrrara Ha pa6ourns npoexT, Karo Ba uenra npeAno)KeHI4Te B

rii,t aapuaHTu Ha sGBMo){{Hrr peureHr{.g 3a I4storBrlHe Ha }rRF.e-
'..ff891' I1O OT}IOIUCHITC H3 TOBA B KAKBA CfCIICH BCCKI{ OT TJ{X
'r. re1'efirrTe, onpeAeneHl4 oT TexHI{r{ecKoTo rr oT npoeKTHoTo
,,s6upa o[Tr{MaJrI{LIsr. llpu to:ia I4B6op ca pe[IaBalrlrl He

r,-r"rlHrlTe napaMeTpH H& H3AeJrueTo, Ho TaKa c,},lllo HefoBaTa
. ::'.-ieH.rrtsaEr.a ce c roeipurlHeHTHTe na yHr.r$nraur{a, craH-
' -'il ':rlic'i 'Eet:Ioc1') 

I epf oHol{r{r{HocT' ecTeTr4t{eH riprA 14 Ap. 3a
' *i..r L.tiI.o pF.l] Fi :,tu((.) I.I Kar{ecTDoTo Hl{ft rsIiIMaII}LHff BapI,IaH'I'
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V
Pafiomen apoc$n (F). flpeacrasnrna reoururerer {/r BosqrpXrxrrEnt

KlrueHTIr, crAFpxatqE oKoflqa1reJr[rr TexHEtrecK]tr pcnreElrg rK]
KorrcTpJn(rtrfsT8, lcolrno AgEar ITbJIIIA fipqqcTasa 3a r:]rn[c{rrrcno u ca
paspa6otra rra pa6oeaa AorJn errraqEs. [Ia rotg enau c€ glroncrqEa,r
HlI ltrrtrltcrIclrrt{ Ha qpmfllluuiaTa qK€x8, raAGtrucrtro ce pa3lpJrf, rra
rrpaB.m ce qelrnexn !?I ru) TD( Ge En(}rB.s B('Eqrpytr(Tf,EeE |{arsef,

.lepme.* ,to demain (lrrua mrl0lrp] - AoK]nrcIr.r, ccA.bp}Kaul lr3o6pa-

r rre Acrafiat n AItyrE Aflrnnr oup€AeJrflrlud q[,rlosnaqHo HeroBure i[yn-

cBo[srDa rrPx rlogrDnBa.Ferro ulr 3a cntrdf,BaHe r[.[I[ 3a caMocTG'

rrno'I3ltrc.
rlepnex c60pen (.IC) - rcryrlcnr, c'rttrpxarq rrbrrrn r$ilr ouPocleno

xcHHe EA Crrlo6cBa1.la e'lrf,rrtr|t E AItyfE AplrHrtr oupeAenslq'll qA$G'

{yrrr<ryronanriute I cloficma, rrrJrlFrcHtr B Pe3lErrar na erno6slarre-

tlepmex na o6r4ua end $B) - ApKJnem' cbrrbPlrca,q, neo6paxexne na
frrura q4nrrmla E APyru AF,nEnr onpc4eJmlq;r lu]rrcTpyKqutra Er rra-

B3a$rfiF[GfierBEGT\O Ea relunr€ ctcraBHr[ qaqfrf rr [prrrr4r4rr Ha

pxaq cul'tEom Ea G6cf,a,Ellnale eneraeHTll u ltacTll Ha n3AeJUleTO rr

|ltrnle ure.

rtplrcllrrBa rcorr pagpaSmxa ne paSorua ilprlnrcaraEas Ea oErrrrrs
se4.

PgSon.ona loqrrr,cnnaqut [pGEGTaaJrrBa slBx]rrrnrsr rrr
Topcrx AorJnrenrsr oqpcgelrrrqg ycrponeamo r sbsnana rra
rr ccgSprrarq,x neo6xopreute AIItg[ se EenoB(lrlo nspa6oraa,ae,
ercrrJroaraq.ar H lrexoar. Paepafomara na pa6orrra goK5ndenmrtgx
nPe3 TXrra sTalll:

Onumen odpazeq (O). Hr ,$oss Gqrur ce rcoxnaexroB{rF acrtrrf,
crpjncropclcr{ AprcyMer{rn, Eeo6xo4ncn ea uepadorsafle rr EsrrrrrDam
orrarurlre o6paeqn. Cneg, nrrmrarre u. ous:ralnr1e o6p*"qg c qpr y(
BrBa,ge rn cG<yrnercrBnerio Dtx c T3 ce elrbprxrg:r rooperqnr Ha
tglrcrara AorJrxerrraqg{ f, fr cc rrlrucBosBa 6yraa Ol - Cneg
olurrElrFe o6p6sl{n u cJrq,Ealllp It3IITnBaEe I{ K{)l}erqlrt IIa
noc.rr€Ar{ora rroJrjrurBa Syran Oz, Os n r-It.

Itrpu sagoaounreaEr lrc3yrrrar[ ortr Ernarsanerflr pr5nrenm,4uerf
npeAaBa 3a rrqrrrr',oEra na rpoSnara cGpE{-

Ilpo6na cepua {rAj- Cnqq.uspa6ertsa,re E rGrnarnaue na rrpo6na,m
oe E:lEblluIaa $operrgr{ IIa FltEcTplrlcropclcaTa 6 rexrcaons.rga
Taqus, a rnarca gbqp st r€xgtrronmffioro o6op56pane u
exr{ruIroBra. Ha rcparrpa,nrr 69rrnr€rrr tsoncrprrucrollcraa
sa rrspadutnafie u rmrrrcrBnm rra rqlg6nata ceprs oe uprrcnoxna 6yroa

Pedocna KoHmporuts cepun; pedoewo npouzeodcmd.o (B). IIa rorn eeau
lfirrybprrrBar cnc4nrll.e ErlAoBe pa6omt:

nepa6uraarre u rN3rrrrraarle rra percsna ronTponrra cepas B
ria JrcrartoD€rr u Hiilrbrrtrlo o6saaegerr texgoJroru"ten rrgrqec n
rrlrcEepeHr[ B rrpo[:tBoAcTa0fl) oncTpjrrcTtrsEn ApKyMerrTr!;

I.opexrryla fia AoKyr*erxTar{ns IIo Ire3yIITaTIfFe
npoBeAeiIIITe lgoHTponHu r T!IIIoEII n3rlrryrBalIff{ Itir SAcnnsrg.

Koprmrnpanara Kon.erplrrrolrcra qoxlruerrraqgs sa nepa,5ornase Hir
AoBHa KorrrpoJrr{ir ccplrs n FeftHoro rurntrroarre, ua rro.*rro oe rrpucBosoa
aa E, ce rmrroJr3Ba 3a 3arrryoane rra peAoBHo EIroE3BoAcrBo-

Fa6orrrara EoKlrueH?aqrtx ce n:tr.orBr na 6asara na EAruurara
KronsrpyxropcKa Aorcyuerilraqnr (ECK{),' rcorro flpqAc?atsrxsa
crauflpprr[, yc?arron.noaqr ilpaarnard u pr-pa, na paspa6otra,
o6xerr Hia rexHr{{ecra AoK)rueETaqEt. KaM Hes ce nnrlrqncr"sBar
MteKcTtoDr[ AoKJrMerrTr[r nafi-aarrnme oT Ko]rT'o (ctraacno EAC 2.1

ce wAnara IIa Bcc{eTI}aHEx EtII[CBaItUf, C IleJI (}ncqxrE'sBare Ea
clreuara u llonsr1rlrrqErra. Cueg ytnrpxgp,Eaae Ba pa6trrsu

ca ns6podnu ng-so4trrS yxaaaane E cKo6I{ Ha cb(yrDercrBalqnTe uu
" t

i.:
Iu 

. l  1 '  ; ;e-  .o,--

'lepmetr effiapumen F|I) - Aorlnlerrrr c,rrbPrraq, orrlDcreno rcorrr]rlF
r.ro5paxenue Ea Bltenactio n EroBnre ra6apurnr pasxePrr-

Y epmetc rr+awtncuncev (9lvf) - noryueur, cbAtPtralq, oiltrxDcreuo KoHTITIF
I rro6parre$r{e Ed n3l1qrrge1r6 u Apgrr!., neo6xOA}rr,rn 3a lleroBuf, }io11Talg

I rrcroro 3a ercruroararlEf,.
('xeua (luurfapar 3aaucra ar Enr1a r[ ?Erra Ha cxeMara) - AoKyMeHTt

Crrope4 BriI{F e!f, ctrertFTe qB Aetrgf EIr eJrerrprlvecrlf,r Knr{eMarrFrrrut
ll1pr9nn'{11fi, OIrrrlIEn 11 T.s. B SSB11cElf,ocT 1yr OSHSBIIOTIO uu 11Pg,A,HA3II&
!l! Tc ce pasAGJrm Ira GrreAFn1rc TIrIroBe: CTHrrCTyPtra CEeMa (csp6pxca
1|tsrrtrre $yurqrosarur sacrs rra rrs4enuerno rr relur&Te BPlsKur rrpq4-
ttrcrn t{pe3 llposrlt FeoMsrp$tIuu .brrrypn I[ arnnn); r[ynrqnonaaHa cKe'
I (nrga rrpeAeraaa sa or{rqRerrenr[ npoqecn' rrptrrntraq,rl n ot4eannre r[yn-
ll;oxaanu "ra,crn tr; nirAF.gnefo uJra B nsgetruerrro rato qrao}; lrplrnr$tnna
trre (onpeAerlf, lrbnltlig sbcraB (yr efieMerrrrl rr Etvb3lcr[3e Me)ICA)r rtx rt EO-
I [oApo6na nrn[opxary{.T 3a rrpr[Eqprrnre nE p86ora Ha rmAennero); cxeua
I cacArtHenl[aTa (nox4ena BtrvbsKETe r/GlKI{r GEGTaB-HIIT|e rracTrl Ha [r3AeJIn-
tt!D, r c,btrqp raKa lxecralla lra cBbpsBaae 5 n:roptere) I[ c;KeMa Ha BKJrK)rrBaHe
(Frrraa Brrrr''nrme Elvbsrcll na rrgenuer-o]

C ne4u$uxaairlu (6es nnrfrrp) - noryrrenrrt, o$peAenfirqn ctc?aBa Ha rtt-
lrrxcro u paspa6crrcnam sa ner,o KoHcTpyrTopcr.a AoryueHTaqut.'Junucxa 

otacnume$rc (3O) - Aor)ruerrr, ctAEpxcarq oulrcanrre lta
prJxlficrnoro rl npxnqllna uy HaAencrBl[e, a rarca ctqo o6ocHoBIGa Ha
l-prrnre rexHf,rFctot If rexrrrln>IrnouoltltttocKn pelreHrlt.

ktnucxa us.ntciametna (3lI) - IpKyrdeHT, EKnroqgatrt Bcn.rKlrre EI{AoBe
t.ttcflcilr,rr ea horrcrp5ncrgrgra, eKcnnoaraDlafiTa, TexHllqecKdTa 6egona-
aI.? r Ap. Ha utApJlnello n Ha IleFloBI[T'e ctcTaBHIl qacT]I.

,' I t t x y.u eH m cmrrriitap mutaquonefi ( 6et anfitp) - crgrp:ra lrslrcKBann-
rt! ril. x3AeJr[s1.lo, r5x rrcIroE{rrlo AocTaB'IHe, npFerraHe u KoHTpon. 3a
lrF,|rr, sa KoDrSo HrMa sraHEalvrn I[rIr[ APyrn lIoPuaTnBHr[ AoKyMeHT]r
fnl rrar noBr/rurenu rilsilcKBanttr, HenpeAEllAeHr E caqecTByDaulils cTaH-
t{vrr cc }rll.orBfr TexHrllreclcu pnoanr (TV)

Momoduxa u npo?paila 3q u3rum6au, (Mn) - AonyuenT, KofiTo ct[6p:
r r [ontaTerll{Ter. IIoAJIexaqu H& IlpoBepKil I{JIR u3IInTBaHe M3HCKAaHI{-
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.sTa K6M T.'IX, a ?aKa ctulo peAa u MeToAuTe 3a KoHTpoIIa r4M.

, Ta6ru4u (TE) - AoKyMeHTlr, Korlro BKJrKrtrBar AaHHu, o$opuenn e
6auqa.

',) Vro.rrraaaHe HiI petcl[Mtrre Ha pa6ora, HopM]rpaxe Ha rrpexoArlTe lr
,,,r' lr.rurrlt.re ua TfI, OnpeAetl.f,He ga rcAaAr,filUKaqU.STa Ha L3II'bIIHUTeJIIITe.

r,) llpocxtupaHe Ha [por[3BoAcTBeHUTe yqacTtqu, cscTaBsHe IIa IIJIa-

[,rr rrr I)ir:]MecTBarIe Ha O6Op)EBaHeTO U paspa6qtra Ha OrrePaqUU UO qpe-

u., | i l^ltr. t la lI3AeJIlIeTO.
'/) 

Onpe,qer.aHe Ha BbrperrlnoqexoBure noAeMHo-TparicuoprHu cpep

.  t l t . r

x) O$opueue Ha pa6orHa rexHoJroruqna AoKy/\deuTaqu.s na TfI'
til,r., paspa6o.rrir na TIf ce r[3rroJr3Ba rpr[ B![Aa r[sxoAHa nnr[opua-

ff frr ttrt ':r6dt clbAtp)Karqt ce B KoHcrPJrKTOpCKara AoKyMerrraqrrt Ha u3Ae-'
rlrc r.o (1ra6otHn qebTex<u lr rexHuarecru ycnoBr{s); pbKo6odet4a, K'5M Ko.ETo

r r (,.r ilircqT A,aHHIt, BKJIIOqeHU B CTaHEapTUTle I{ TexHOJIOIUqHI',ITe IIIICTPyK-

f tltrf ,f a npeAnptrsrfiero yI cnpaeovHa, flaMnpalr( ce B cnpaBoqlllrq'pl n Kara'

,r,,,,r, orrHcBalqll AeftcTBaqr{ ynuabuqupallu TexHoJroruqHu Ilpoqecu'

i;r,,q".t""rr. qco6e'ocr Ha TfI er qe o*o'qaren'oro pegre'ue Ha 3aAa-
.lt l.(: cc IraMI,Ipa [apaneJlHo rlpe3 MeToAa Ha rrocJIeAoBaTeJIHI4Te flpu6nutrcg-

l l l l r r .

llrrlt:sr Ha TgXHqJIOIIII{HUT6 AOKyMeHTIit, K9I,ITO BKnIOqBaT pegynTaTIITe

Irr. pn:rlra6oTKa Ha TeXHOIOrtrqH16s Upgqec II ce USSOJI3BaT llprl HefOBaTa pg-

.rlt.rntlrrs ce ycTaHoBCBa OT A.5pXcaBHU cTaHAapTI{, BKIIK)qeHq B EAUH1taTa

I ff |r (.Ma rexHoJrorur{Ea AoKyMeHTA\U5 (ECTA).

or.rrosHu AoKyMeHTfi, KOrITO Ce u3toTBsT Ha eTaII Te](HOnOIrl4qHa pa3-

ff.(,t).fKir ca mexqorroeaqr.ame Kapmu. Clrnacno BAC 3.1102-76npu 11pol{3-

oor\r r.lr()To na PCA ce TBUOJISBaT ctIeAHlITe 9CHOBHH T61;HO;1OpUqHI4 KaPTII:
'tl 

trpwpymna Kapma (MK) --norVMeHT, onpeAellslq [ocneAoBaTetlHoc]

rA rr,r TexHoJIOrUr{HUTe Onepaquu uo lI3ItoTBgHe Ha }I3AeJII{eTO C nOCOTIBaHe

||r i(,llrrril sa o6opyqaaHeTor eKlurupoBKaTa, MaTepuanHuTe rI TpyAOBU pe-

i  y l , ( : l l .

liupma Ha mexHorro?uqeH npo4ec (KTI.I) - BKrIIot{Ba IIocIIeAoBaTeJlHocT-

,r. ,,,, odpa6orKara Ha Aerafina rlnlr B53en; 11o oflepaq14u rrt rrpexoArr' B tesu

tAlr t.!{ ce c,bA6p)KaT OIqe AaHH}I 3a TexHoJIOFlrqIlaTa eKI4III[pOBKar perE(llMa

rrn 1,:r6ora, MeT;AnTe 3a HacTpofiKa (peryanpane) u rourpoJr, MaTepuarIHI4-

r.' rr 'r'pyAoBrl HOpMI{.

o nepa4uoxua Kapma (OK) - AoKyMeHT' c%Atpxcarr1 onllcanl4e-Ha orfien-

rn lr.xlrorlofl4qna onepaqut c pa3Aen.sHeto fr Ha flpexogur [oApo6HH AaHHil

r. lrr.)KuMuTe Ha pa69Ta, MeToAIITe 3a TeXH[qecKI/t KOHTponr leoMeTpllIqH]l

i illr! I il rrapaMeTpu, Har{ltHn 3a u3MepBaHe H U3UIltTBaHe U Apyrn cBeAeHus,

.rr,{,rol\nMtr 3a pa6orHtrKa r{ 3a u3BtpluBaulllt KaqecrBeu KoHTpon'

.t.r l\ir MONCe Aa Ce oTpaSn cnequouKaTa Ha IICIOTO MHOrOO6pa3IAe OT

r. \rroitol'[lr{HI{ noqec?i np}r nporI3BoAcTBOTO Ha PCA B cTaHAapTa ca noco-

.r. ||rr il /r,l)yl.r4 AoKyMeHTU, IIO-BaXCHUTe OT KOI4TO Ca:

1,.\tt()iro?uqHa uHcmpyK\un. B Tos:y. AoKyMeHT ce OIII4cBaT ocHoBHlI +il-

,rnr{r xnMlrr{Ht gBtIeHIIg, KouTo ce u3[otI3BaT B pa3nuqHllTe eTaUn Ha TIII

, rr.r(lrrl)1,nrrr MeTOAlr Ha pa6oTa, MeTOAUTe 3a KoHTpoJI Ha TfI, flpaBl{naTa

,., l u rr).,r:urar:e Ha TeXHOIIOIUT{HoTo o6oplqBaHe II I{3MepBaTenHa anapaTypa'

Itrt1t11111 ttd cKut4ume, c:bA'bplrcaqa cKuIIU, CXSMI4 U TA61y.\U, nogcHtBa-

,r I ll 
'rr 

il('r'onltre orAerlHr'r onepal{Hl'I) 3a u3PorBgHe Ha u3,r(erilero'

Qopuytnp nameHmeH (On) - AoKyMerrT, cbAbp)Kar4 AaHHu sa
THaTa qllcToTa Ha usAeJIIreTo, I TaKa caulo 3a ctSAaAeH[Te tr trs
Hailuouanxu u3o6pereHr.r.s flpu HenoBara paspa6oTra

floxyueum eKcnloamaquoHeH (6es ururlrp) - AaBa un+opMaqr.rs Ba
Aenlrero Il [paBrrnara 3a HepoBSTa eKcrrrroaraqu.s (rl3rlon3BaHe, Tex]rl4
o6cJry:KBaHe, TeKyn{ peuor{r, Tpancnopr}rpaHe lr 

"Lxp.xeaane).,Qoxyuenm pelioHmev (6es muiltp) - aran raa AaHHu,
noA,roToBlc,a I?I oc6qecTB.aBalle I{& peMoHTa, KaKTO I{ 3a KOHTpO'T IIa
eTo cJrea, peMoHT.

C,nucox Hd cnequ$uKaquume (CC) Ha ctcraBHrrre rracrv Ha r
Cnucox Ha npumeJtcameiume Ha opu?uHarz (CO), s rofiro ce

npeAnpurrTurTa, csxpaHrBarr(u op![r]rHanHaTa AoKyMeHTaqt{r Ha
u3Aenre.

Cnucorc ua doxyueamume, Ha Koumo ce npa*u nosoea*aHe (CII) a
cTpyKTopcKaTa AoKyMeH?aqu.E.

Cnucox Ha cbcmaaHume vacmu xa ugdetuemo (CCg), B KoftTo ce
rBaT oHe3u ctcTaBHrI rfacTll, ICoUTO Ce nptuafaT a u3EenueTo KaTo
AapTlr3r{paHu (nopuaauerpaxu) u ce a3auMcTBaT OT Apyns y3Kerrus. untl
3aKyIIyBaT.

Cnucax 3a cb?nacynaHe Ha u3no/BeaHemo Ha iaKyneHu wdenua (
EKnIoqBa y's4enuflra, KoI4To Tp.s6Ba ga frplar saKyneHn cneA
HO C.btJIaCyBaHe.

' 
Cnucox Ha qepmeJrume (CI{) - AoKyMeHT, c6A6p)rcarq crrnctrc Ha

Kr{ rreprexcrt, Kortro Bluszr n pa6oruara AoKyMerftaqfis.
Cnucor< Ha doKymeHmume (C[) - BKJrrorrna Bcuqrll AoKyMeHT]r,

rqu E KoMrrJreKTa KoHcTpyrcTopcKa AoKyMeHTaqfis npu pa3nuqHer
Ha pa3Pa6oTKa.

Tex no;iorr.rqHara pa3pa6orxa BKJIIoTTBa crleAnure Bt4AoB e pa6orr,r i
1) I,Is6op Ha r,u4a Ha rexnorrorlrqnns npoqec (TlI). O6nxHoBeHo

npeflopbqBa u3rroJr3BaHe"o Ha yHfl+uqnpaHu TexHorrorr{rrHtr rrpoqecu,
ero no3Bol.sBa, BMecro paspa6otrcara Jta HoBtt, g,a ce nog6epar Aerzcr
TfI u o6oplgBaHe u Aa ce npunollcar c Ee3nar{urerrHa 4opa6orra 3a ilsr
B.sHe Ha lI3AeJIueTO.

2) I4e6op Ha BlrAa Ha rr3xoAuara saforoBKa tr MeroAa sa sefinoro
tryqaBane. Tosu ns6op ce onpeAen.s or BbBMorKHoca,Ta Ha v.arepvrana
gerafina Aa 66Ae rroAJrolceH Ha onpeAeJreH au4 o6pa6orKa, or KoHcrpy
BHara <lopva n pa3Mepu ua geraftna, neo6xoguvara roqHocr Ha $oprraz
Ha HefoBure (fuslrvau napaMerprl rrr Ap.

3) Ilpe4aap[TerrHo pnpegenaHi Ha o[epaqur,rre, cxeMure 3a
Ka Ha 3aroToBKuTe u noctleAoaaTeIHocTTa Ha I43UStIHeHue Ha Onepallu
(uaprupyra na onepaq,uure).

4) Onpeqenene Ha rexHororrrqnoro o6oplqnane ,{ ercvrrrrpoBKa, a
c'bulo I?I Ha cpeAcTBaTa 3a MexaHfi3ar\ns. rr aBToMaT]r3arlu.s Ha
crBenn.g npouec. YtoqHgsaxe Ha ctA%pxaurrero Ha onepaqfinre"
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FJIABA BTOPA

METOATI 3A KOHCTryT{PAHE HA PCA

, '!, r.'reKTplrr{ecro Brtrrs:{Ba}re. TaKaBa [apaMerpr{tfna c'tBuecruMocr ,qatsa
| ,,1r>Krrocr 3a [3noir3Bar{e rta MurtnMaJlett 6pofi aaxpar{Barqr{ rt3Torrglitqril

, r r'1,Lrfts1sa 3a c3rrlacyBa$e Ha eneKTPoHrlufe Mo,qyng rrPDr cGBMecrRara
r.r,  r ' ; r i iora B lBAenpreTo.

I .rtxmpoua?Humqdma cag!.lecmuilocrn e caoEgrBo rra MoAynETe, Koero
, ' -),.;,c-'r.B Tlixnara ycrofirlr{Bocr KibM cMyuleHr4s r{ ocr{ryPgBa cbBMecrrroro
,,!. rl:i[orr3Balie ilpn AorrycTr{Mlt E3arrMIIr4 eneKTpoMafl{rtTHr{ cMylqeHus.

llnfiopuaquoHvama cbaMecmu'+rocm e caoficrBg Ha MoAynlrrer Koero ce
,, .1,r r(t)Jr.fi oT yI{i{lbI{KaIIHSTa Ha CtIcTeMaTa 3a KOArIPaHe I{ APeUeBO B3aIIMO-
.' i1''r'5i!e $ fapaHTl,rpa B'b3Mo:KrlocrTa 3a cGBMecTHO r[3rroll3Bar{e rra Te3II

rrr'.t'r.,lit a eg,Ho fi3flentle.
iIpotpauuam& cutilecmu.Llocm e csoircrBo I{a MoAynI[Ter Koero ce ouPe-

,. ,u or aporpaMHo-afiapaTHara opranuraij,zs u yltu&IIKaqr{f,Ta Ha cucTe-
., 'i?i KOMAHA'I I{ OCIITTYPfiBA BIb3MO'KITOCT 3A II3IISJIHEHITE HA EAHAKBI4 IIPG

I ltittt4:l/. oT Pa3nIir{HR eneKTpofIHII MoAynI4.

[.{:6poenrate Dr3r4cK3a}rus r6M eneKTpoHrrr4Te MOAyrru ce nocTr[naT qpe3

I r' : 1 pox.o lmtron 3BaHe Ha cTaH,qapTI{3aI{pUTa.

I4suonssauero Ha MoAyJrrrllJr MeroA 3a Kolrcrpyl4paue ycropsBa r4 o[Po-

, '.(rBa npoqecrrT rra npOeKTUPaHe Ha vrsF:efirtsTz, T'bII KaTo KoHcTpyKToP'gT

,)lrnpl{pa He c oTAenHtI enerTPoHHI4 eteMeI{TtI, a c noToBIrI MoAynIl. I'IsfoT-

ilr.lJrr?e It3AenHg [pI{TeXtaBaT IIO-BIICOKa IiaAeXCAHOCTt TaPaHIII{.S 3a ICOeTO e

rr;,,.rl1tsapl{TeJrrraTa npequsga pa3pa6oTrca, EacTpoftra, usrtutaane s TPeHIlt-

,roriri& HB oT,qenHr{Te Mogynu [peAI{ TgxHoTo BKtIIor{Ba}Ie B tFAenIiIeTo. I43-

u, .t$ ce fi xapaxTeptT I{a [poI,I3BoAcTBoTo, KoeTo Mo]Ke Aa 66Ae MexaIlllr3u-

i,;r...{o }t aBTOMaTpI3IiIpaEO. 3a cMeTKa Ha gAHOTIIIHOS?Ta Ha KOHCTPyKqI{IITe

il r.€xFIOtrIOflIgTa Ce c'bKPaq,aBaT cpoKoBeTe 3a [oAroToBKa U EHeAPSEaHe Ha

r r( )tsoTo 'dS!.lenvte B npoeI3BoACTBO.

B upoqeca Ha cBoero pa3BllTue MoAynus.sr MeroA 3a Koncrpyupaue

I' I]PCT6PIISJI ESMEHCHI{', CTOTBCTCTBAUIN HA YCBBBPIflEHCTBAHETO HA EJIE-

*o,rnrn.ri 5asz. C lto.EBaTa lra MlIKpoefieMerrTIITe B KaqecTBoTo ]ra 6a3oBLI

rior{cTpyKTlIBHI{ eAI4HI{qU trA AfiapaTypl{re 3aIIor{BaT Aa Ce I{3flOJI3.P'AT n4u'

t.,touodytume, KotITo.B saBLtClIMOcT OT cBOsTa KOHcTpyKIII{t MOraT Aa 6GA,aT

I r,'r ocKlr nII{ eTa}ICep,bt{HI4. fIpZ UOcne4H}ITe MIltKpOetIeMeHTtITe ce pa3[Ona-

I.iiT B'bpxy AI'eneKTpI{qEu IIoA'Iox(KI,I cGc cTaHAapTIIll pa3Mepl{' KoI,ITo ce

, r.nO6gBaT 868 BIIA Ha eTax<epKll U ce cBBp3BaT nOMer{CAy CI4 c BepTIIKatI-

|| tl npoBoAHI4qI{ B CGOTBeTCTAI4e C%C CXeMaTa. fOTOBaTa KOHCTpyKqU.fi Ce
...r,pMeTr43lrpa qpe3 3artnBa6e c KoMnayl{g,. llo rosu Har{r.rg KogcrpyKqr'IsTa

rr,r MUKpOMOAyJT'TTe ocl{lypgBa Tf,xHaTa BI/ICOKa MexaHr{r{Ha sKocr u Ao6pa

,.f iltHTa oT BG3AeftCTF'UTATA I{a OKpGXCaBaULaTa CpeAa. Bcexu MI4KpoMOAyn

rl'cAcTaBItBa ibyHKIII.IOH&n:lil} U KOHCTpyKTITTBHo 3aBApIUeHa eA,qHI4Ila, i{ll-

' t,o BKIIIOqBaHe B C'bCTaBa Ha KOHCTpyKTIIBHa eAI4HI4IIa OT IIO-BI'COKO HI4BO

I i(' I43I4cKBa HI{KaKBLI AOIIGIHI{TeIHI{ AOpaOOTKII'

Hes anucul\4o oT or{en uAHI4Te p a3IIIlr{I4t Me)KAy MO Ho6JIOXOBIITe T 6noro-

lrrrTe, MoAytIHVITe U MIIKpOMOAynHItTe KOHCTPyTIIHI4, BCIIIqK'ITe Te nprtTe-

.KaBaT eAHa O6UIa OCO6eHOCT - C'bCTaBeHI4 Ca OT AlrCKpeTHr{ erreMegTu. \43-

rroI3BaHeTO Ha At4CKpeTHH eneMeHTlI IIO3BOII.SBa Aa Ce nocTufHe fl'I THOCT

: l

2.1. OEIII TIPETNEA IIA METOAITTE 3A IAOIICTPYIIPAIIE
B nopaure FoArr'lr Ha c63AaBarre Ha cpaB*ureJr*o rrecnox(Hff pc4

'rE CA CE PEANI{3I{PAJIE I&ATO EAHHIIA MOIIOJIIfTIIA IGOHCTPYKq}II. _ JI4OHA6/I.OK.
c uapacraane Ha cJrolr(Hocr"ra Ha afiaparypara ce EpeMuHaBa K6M HeraHo4r'
KoHc"TpJrKTIrBHo pa3AenfHe tla qacru, rBEanlrffBarqr4 caMocror"effir 6yrtsxqfiu - qtotcoee" Etoxoeaxm ilernod e rrosBonr4Jr Aa ce yHuofiqupa rpoHsaoA-
crBoro, 6narogaperue Ila c[eqEaJrr[3aqrt.E ![ IIapzUIeIH" p.6or. Ha orAeJt]flr
yqacr6qfi. rlo-nataffiurHoro pasBr4"r{e Ha MeroAure 3a KoHcrpJrEpaEe ce
xapaKTep}lsrtpa c pa3AeJr.f,Ile Ha araparypara r{a oule [o-MarrKn r{acrr4 -
fiyutc4uouatHu 663Jtu. c:rnlnocma EA 6yq-Kuaonatua-663,rolut ilet,o.d ?g norr-
arnpyapafue ce cacror{ B ToBa, ve paspa6otBaHara KoHcrpyKqns ce pa:tAerrrr
xa r[yxrqroHaJrHo saBGprueHH B63Jr&, KOUTO Morar Aa 6,bgar fioorAerr$o
KoncrpyllpaHr{, EacrpoeHu [r ]r3nI4TaH[ npeAu o6eAnHfiBaHero ErM a poroao
rl:rAenl[e. Toea nossoasDa Aa ce cKscrt cGrrlecrBeHo BpeMero sa paspa60rra
II I.I:TFOTBAIIE HA AEAPATYPATA, AA CE IIOBUUI}I XCfiHATA HAAe)ICAHOCT [I PEMO.II.r-c'IlpllnoA,Hocrr Aa ce octlrlecrBu a8ToMarl{3aqlr.E na fipoqecuT,e.Ha MoHTa]c
E cnno6.s'a'e n Ap. B sasuc'uocr or +rd3tr{ecKara rrpupoAa Ha upoqecr.rre,
IIPOTHTIAq!! B TE3II B63JIII, TC MOrAT AA 66AAf PA3AENEEIT HA EJIEKTPOHIII4,
otrIttlqHl{, eneKTpoMexaEur{Htl, MexaFlIqHII 14 Ap.

Pasnoaugnocr na rlynrqr4o'arrHo-B'3JroB'f, MeroA e ilodyr,uflm *emod
w Kor{crvpyupaae, npu KoftTo B KaqecrBoro Ha ocrroBHn (6asoar) KoncrpyK_
TIlBrru eArirElrqfi Ha a[aparypara ce l4srroJr3Bar yHu$.nqr,rpaHn no ornoruenre
Ha cBo'ETa KoHcrpyKqlrtr TexrroJrotns IIa H3rorBtHe !t 3axpaHBarqo Harrps
:cceHHe {ynxqronanuu Btsrlll, Hapeqegr{ tvtody-,tu. B sas14cg'Mo",1. o1. 

""""rru,rla pa3[oJraFaHe lla eJteMerrrltre r[ KorrcrpyKTlrBrroro rlBn6JrHelrfie, MoAyJr]r-
T€ ce Krracu$nqnpar B Tplr fpyIIIt: l.) nnocru, npu KoHTO erreKTpoHHr4Te

:fY:::T 
ca llilrnoroxceHrr Blbpxy ilrrocKocTTa Ha AueneKTpHqHa rnarKa;

zJ ooeMHllr nplr KoI4To eneKTpo'Hnre eteMeHTI[ ca pa3norox(eH' Me)KAy ABe
ArreneKTplrqHu rrJrarKH ra 3) o6euno-nnocKl,r c pa3frorro)KeHue Ha eneMeHTr{-
Te Btpxy nrrocKoc?Ta Ha rrJrarr{rt, KoHTO CJreA TOBa ce o6eAHtlrBar e o6euHa
KOHCTpJTKT{,!,r' Bcern MOAyn [prrrex{aBa MoHTa]*cHr{ rir eneF?p}rr{e"rr (noo.
CKU ITN}T O6CUNrr) II3BOA!! 3A BKJIKIqBAIIETO MY B CICTAEA HA KOHCTPYK?}IBITA
eArHriula or no-BucoKo ftepapxrt{Ho HuBa (6nox). ErempoHnnrl *ogyn"
TPA6BA AA NPI4ICX€BAT KOHCTPYKTI4BHA, CNCKTPUYECKA, EJICKTPOMAFH}I?HA,
uurlopvaqrtotHa !n uporpaMna cabBMecrr4Mocr.

llop, xoucmpyKmueHa c,aJvecmttrtrocm ce pas6upa cnoricrno Ha MoAynn,-
tE, KOe?o ce onpeAena oT TexHr{Te reoMeTpr,tqHu pa3Meptr ra $opua u o6es_
rregaBa ccBMecrHoro HM r{snoJl3BaHe u B3anMo3aMeH.seMocr B anaparypa"a.

EtexmpuuecKama ebarl,ecmuMacm e cBoficrBo Ha MoAynur", orrpugrr"_
qO CE OT IIAPAMCTPHTC HA TCXHNTC B'.OAHII IIr DT3XOAHI,T CHNHAJII{ fi 3AXPAHBA.
IIu[ llanpe)fietrna u o6esnevanaul0 B%3MO)rCHOcr 3a c*BMecrHara r{M ia60ra
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rra BaIrGnBaIre Ha o6eMa Ha McAyrra 4o 20 enelteutl{ I{a cm2, xoeto npn

ctBpeMeHHaTa CJIO)ICHOCT Ha anapaTypuTe He e AocTaT6r{so. llo-naratr'

rurloTo pasBltTr4e Ha MOAynHus MeToA e cBsp3aHO C UpexoAa or F'IacKpeTHIl

;;;;;;ii 
"iitrport,u 

cxe^u, 'Korlro u3rbrrHsBar $ynrqraure sa 6a'

soBu KoHcrpyKTIlBHIl eAuHuIII{ 3a ll3rpaxcAan€ Ha anaparypfiTe' B togt

cJrytraft ce IoDOpI{ Beqe He 3a MUHnaTIOp[3aq[s, a 3a MUKpOMHHUaTIOpI4

qrr8 Ha aflapaTypaTar npu KoeTo cTeIIeHTa Ha tI]ITerpaIII4s Ce ABII)I<I4 OT

AO CTOTtrqn xnnsAr4 eJIeMeHTU B eAHa CXeMa. B sasuctlldocT oT TeXI{OJIOT

.sTaHa l I 3 roTBSHeuHTe tpaJ IHuTecxeMuceA 'en . sTHaTp I4 IocHoBH l I r l py l l

!) crcfinu, B KorrTo eJreMeHTnTe rr Bp,bsKrrTe MetICAy T.sx ce peafill3llpaT

Br.tA .Ha cloeBe c pasnl{t{Ha rou{urypaql4.fi BGpXy rIOB%pxHocTTa Ha

,IeKTpUqsa noAnox(Ka; 2) no.nynpoeoduurcoeu, IIpI{ KoI4TO BCIIrIKLI eJIeMeE

lr Me)I(Aye[eMeHTHlr Bpb3Kr{ Ce uslltrrHgBat n o6eva I4 Ha [OB5pXHOCTTa

uorryfipoBoA,nux n 3) xu6puduu, B Koltro cicseH cnoIZHu eJreMeHTI4 H

HI4gMe}KAyTgxB6pxyA[eneKTpI4t{HaTaocHoBacepasfioJlaraTuoTAe
Ar{cKpeTHgIeJIeMeHT[HcxeMu' I {s |o?BeHI l toTAenHoIIoMeToAuTeHa
npoBoAHlrKoBara TexHonorlrs. 

"Baxcro BHaaIeHI4e 3a yctB'bprueucrBaHe Ha MoA,yrIHI4s MeroA 3a

r{paHe uMa rrogBaTa Ha roJreMuTe r4HTefpaJIHI4 cXeMU I! OcO6eno Ha u

upoqecoptlTe. Ilocne4nrate rrosBorr[BaT: Aa ce rrocTurHe 3HaqUTeJIHO

a)

aT rrpelHa3HaqeHr,reTo I{ ycno-
j , eKCfiJIOaTaqU.E Ha I4SI€JIUOTO

I ll), a 5r, e uroul Ha MoHTalrcua-
r , i;{Ka rra i-tus. eJIeMeHT. Caetr rora

. i r :.r'fI-II4 pa3Mepu Ha,lISAeJIAeTo, noco-
r ' ,  l : i i r{ I{ t lecKoTo saAaHI4e,.ce onpeAeIla
I r rr{.ll69HO T[[OpASMepa Ha IIeqaTHU-

6)

a r
I t

MeHeHI4eHaXapaKTep r I cTL tK I ' , I TeHaauapaTypa racaMocnpoMtHaHaynp

BrlrBaulara MtlKpo[poqecopa nporpaua, 6es KaKBnro w Aa ca u3MeHeHU'tt

MoHTa)Ka II B IIJIaTKSTe; Aa ce HaMaIIpr o6eM5T u qeHaTa Ha tI3AeJIpIeTo'

KaTO MlrKponpo[ecopaT saMeHs o6lrrnoseHo oT 75 Eo 200 ranterpa4Htl c)

MucMaJIKaucpeAHacTeIIeHHauHTe|paqugvIvl] t , / .a[o-MaJIKoBp63Kj.4;E'a
cbKpaTll BpeMeTo 3a pa3pa6oTKa Ha u3A,enueTo H Aa ce yBeJItrrII4 Hr:

HaAe)KAHOCT.
Kaxto 6erue neT e I,r3TtKHaro B n'bpBa fJraBa, crpyKTypara na PCA

xapaKTepusrrpa c HaJrrrr{r4eTo Ha KOHCmpyKmusHa fiepapxut, pl3pa3sBaula

B c3AaBaHe Ha KoHcTpyKT'lBHo 3aBsPIueHH eAuHI,Iqu oT no-cTaplIll4 HII

qpes o6eAr4HSEaHe Ha KOHCTpyKTrrEHr4 eA,LrHnrIH OT rrO-MJIaEIrIi4 Hr{B4..

papxl4quara noAt{uHenocr Ha KoHcrpyKTtrBHI'ITe HI{Ba Ha egna PCA e

,1 i " r'' Ha MoAyrrtrTe (rxelarenHo e Aa
rr | , r ,lra yHn$urIHpe.HI4t peA oT pa3Me-
rr,, ,, ic,THHTe nnaTKI{). t{pe: pasgenx-

rr , ^1 'pHaTa nJIOIII Ha eIIeMeHTlITe ,S Ha
'' , lrerlarHara nJrarKa c ns6oauu.f, o)

ONn .  2 .1

' r '  |,\,r ' .r i ce nbrryvara 6poer Ha MoAynrr-
r, | , r r'r{) III€ Srrge rounoHoBaHo H3AeIIn-

r,:':.r;,{,& ce orSeaexeliI, r{e TaK6g tIoAxoA lIMa caMo oIIeHGr{eH Xa-
)po.fir H8 MoAynI,rTe Moxce Aa 6'rqe ropnrupaH cJreA oTr{r4TaHe Ha

'". :ra eI4cIIJIOATaIlH.fi, npeAHa3Har{eHveTo H8 }ISAeIIHeTO, CBCTaBa Ha
. ,yHKr.u4oHatrHa cxeMa, I{3[OrIsBaHU.rI TexHotrofurlefi npouec 3a fi3_

'l:.H. OcseH ToBa qacr or ereKpuqecKl4Te erIeMeHTI{, Hanpl,rMep
r ! 3a y[paBneHue lI ]IHAUKaIIu.fi, BXoAHI{ u T43XOAHI{ eneMeHTrrr 3a
' (a EoMyTaIItrr, He ce MoHTI4paT B6p)(y net{aTH& nJraTKa, a B6pxy
, ,iy 3aAHHs naHeJr Ha u3AeJrrreTo, Ilopagu ToBa npr4 $ynxquoHan_, rrrHe Ha eneKTptlrtecKaTa cxeMa Ha uSAenlleTo 3a TeSrI erIeMeHTH

. I.,tre npeABr,rAeHa oTAerrHa noAcxeMa.
\1."1.flHe Ha npuH4unHama ercKmpu.lecKcl cxeJr.l.a ua u3detuemo uu
'.  '$r lemcmseu,lu Ha omdetuume Modynu. 3agauara Ha rosr{ eran

r'. 
.erle!.crpl{qecrara cxeMa Ha rracru c MI4I{uMarIeH 6pori BpGsKn

..inairl 3aAar{a ce peuraBa c noMoulTa Ha reopugra Ha rpa$nre
) {!tel{a }i I43JIO)KeHLIeTO no-Aolry.
,.',.qoBKaTa Ha Bcer€u MoAy4 oT KOHCTpyKTtTBHaTa riepap_xna Ha

ir::;ivi trr..i'. ce n$crrlii..He MaKcr{\4aJIeH rtoeriruqlreur rra sin'Lnsa_
.i'.r 

inrrntpx:{o{T) c eAHoBpeMeHHo o.t"r*r"aHe Ha ,{sr,rcKBaHi4-
, . 'frli;3.Iie Ha l1oj{Ba.ra Ha nepin3?rTHH Bpa.3KH 'I CMyrrleHl,rs, 3a

Beea

*o*"tp*p"*a Ha (buf. 2'1, rageto or'MoA,yJIu B'bB BllA, Ha yHHibuqu

IreqarHu nJrarKu (a), arcnrovaaul't MoAynI4 or rro-HI'IcKo liepapxll'rHo

(uHrerpannr,r cx"un) e KoM[oHoBaH 6nor (6), Brlu3airi D ctc'raBa Ha I

KaTa lurn nyrlTa 3a ynpaBneHr're (a).

Ocnonna 3ag,aqa npu KoncrpyKTuBHoro npoeKfl4paue e peanl43lr

Ha cxeMara Ha uSAenl{ero arpes Ha6op oT ifyxtcquonaaHo 3aBGplueHI4

rru, B53III4 fifiU 6nOKOBe. BaXCeH eTarl npr{ Toda e synrqnonanHoro

AensHe Ha npuHqtlllHaTa eJreKTpllqecKa cxeMa Ha 'I3AeJII4eTO Ha

npu KoeTo ce cna3Ba cJreAHaTa rrocJleAoBareJrHocT oT g,efrctnux:

1. Opueumu.poetuuo onpede/rnHe Ha 6poa ua Jt4odynume, om Koumo

c\cmou npoeKmupyeriomo u3denue. 3a rasu qen e neo6xoAI4MO Aa ce

cyMapHaTa rrJrolq, 3aeMaHa oT Bcllr{KllTe BKJrK)r{eHU B CXeMaTa Ha
N

.[uero eJIeKTpoHHpr erIeMeETI4 S: k"' I S*r' K'bAero k" e rcoeSuque
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I

ocltfyprBaEe rra HopManeH'ronrrlrHeH pex<lrbr, Ha i{eo6xoA.lrrr{rlTe
eHTrr Ha cTar{AapTr,r3aqr,rs, yHH(buKaqu.s u TexHoJrorr4rrHocT Ha Ko
r.l?rrTa, a TaKa cabulo Ha yAo6cTBo npr4 peMoHT r{ eKcnJroaTaqurr. 3a
perrraBar cneAnure no-BalrcHlr sa,q,ar{u: 1) us6op na yHrr}uqupaH Bap
na 6aeona Hocierqa KoHcrpyKqus Ha Mogynute; 2) ras6op na rurra Ha
TplrrrecKn.E MoHTa)K, KoftTo ce onpeAent or l4gnoJrgBaHara eJIeMeHTHa
pa6oruna r{ecroren o6xaar, ycnoB}rrra Ha eKcrrJroara\ilr. ,r r.n.; 3)
Ha MeTOAlr 3a 3AIqlrTa Cr ESTperUHt{ }r BbHITTHI{ eJreKTpOMarHUTHrr CM

nua (yrovllgBane Ha Haquua Ha pasMecrBaHe Ha eJreMerrrlrrre Ha cxe
Ha MOHTaXCHUTe rrpOBOEHlrqU C qeJr lraMan.SBaHe Ha rraPa3rrrril4Te
Mex<Ay r.sx, oqenKa Ha e(lextraauocrra or rra[oJr3Bane Ha pa3nrirrrnl{
cTPyKTlrBnU BAp!!aHTU Ha eIleMeHTU 3a eKpaH?lpaHe 14 3a3eM.f,BAHe, a

ctqo Ha neo6xograuocrra or ycrox(H.sBane Ha cxeMara qpe3

Ha paAuoqeororurr rlunrpu 3a orcrpanffBane lra cMylqeuuff, rrponuK

KOHCTpyKTI4BHU pe[IeHI{.g 3a TOTTtOOTBe)I(Eailtrr4 177171117, 3a T'/InA n

tloxcenreTo Ha BerrrrltraqttoHHtrre orRoplr u r.H.: l-r) ras6op Ha MeroA
3aIIIUTa OT KTII4MaTI4IIIHH I/r MeXaHIlrr{HI/t F63AeiiCfRHA (OUpegen.nne na

o6xoAuvocrra or u3nott3Baue Ha trbn:';.a IUIU t{acrlrt{Ha xepMerr{3al{u
q.gnaTa anapaTypa c noMoIIlTa Ha Kopnyc, xepMeTn3alltlt Ha oTAetIHI4
JIIil fi eJIeMeHTII qpe3 3aJII{BaHe, tlMnpefHupaHer OnpeCODaHer UJII4I

IIOMOTqTa Ha MeTarrHU, IIaKOBI'! tI Ap. [OKptITtIg; OAeHKA Ha B63MO)K
ga Baulura or Mexaulrqnu n:sagelictBllr.s ype3 I{sBetcAaHe na co6crnen
3OHaHCHa qeCTOTa Ha KOHCTpyKIII4STa Ha MOAynUTe I'I Ha II.EnaTa

rro 3axpaHBaruara upenca); 4) uz6op ua ycrpoficrBa 3a oxtlarrcAane Ha
Aenuure yoAynr{ u fla anaparypa"a Karo q.sno (onpegeaane Ha rfirra
pa4fiaroplrre, BriAa lr pa3rtono:*(eHllero Ha rorrnnHHure eKpaHq, ns6op

, ; c'r uafi-na)KHlrre o6er<llr Ha craHAapru3alluffTa ca KoHcrpyKI{I4-
.^ J i er"lrl ua FCr'i, xpe4craBJigBal;rlr'.;GtitrcylrHocr or rrpenoptr{Banlr

, ' i , r ) ( :u l i r  KovcmpyKquu.
,:rlla'Ia KOHCTpyKqut e [peAHasHatleHa 3a pa3MeCTBaHe Ha KoH-

. ::i.'rre eArrHrrqu Ha arraparypara u ocuryptBaHe Ha Hefinoco +yH-
r:rr-ie fipn pea,lF:H ycnoB]rfi. I4snoneuaHero Ha Hoceu{I4 KoHcrpyKIInI{
l;) Aa ce rio;1o6pn KoMrronoBKara, oxJra)KAaHero, eKPaHI{paHero !t

. :iI€'tO1 & TaKa ctlqo Aa ce nOBI{IIIH HaAeI(A,HocTTa I{ TexHoIIorU-
.:Ii). CGCTABHI,ITe qACTU fi Ha DISA€IIUeTO KATO qriflo.

rr'rrlpr{Te Ha 6asogrre Hocelqr{ KoHcrpyKqwll ca cragAaprlr3l4panu
.r,l-rr3BaHe rla onpeAgneHlr peAoBe ol cloftnoclu.

:,Harrorr4s c:oc crpvrTypara Ha PCA n HeftHnre Hoceulu KoHcrpyl:-
dGsgaBar rro fiepapxua{es [pr!HqI,Iu, lt3pa3.sBaul ce BtB bG3Mo)IcHocrL

'r..ttIOrIBaHe Ha KOp[ycI{Te Ha Mo,qyn}I oT MnaEIu9I HUBa B KOpIIycuTe
\,tJrv! or no-crapulu HuBa. I43noJr3BaHr{Te a FCA 6asostr Hoceulu KoH-

,(rrrl Mofar ga 6T 4,at pasAeneHrr Ha t{ertrpu n[sa. Ha rr?>pBo HrrBo ce
,r,'l. KopilycuTe Ha AuoAI4, TIJaH3LICTOpII, rI UHTenpanHU C)CeMlI; Ha BTo-
: ;eil{r4Te KoHcTpyKqi{I4 Ha rreqaTHl4 rrJraTKn, KoI4TO OCBeH eJIeMeHTpI 3a
,i,rqecKlr KoHTaKT tlMar H TaKI{Ba sa $rtrccaqn.s u gaKpeuBage Ha lrtlar-
ir'; Hocerr1u KoHcrpyKquu or rro-Br{coKo HHRo. Haur,rpaqnte ce Ha
i zrJo or KoHcrpyrcTr,rnnara fiepapxur 6noronl4 Hoceull4 KoHcrpyKtLI4I4
.{3'r erIeMeHTu sa saicpeuBage Ha HoceilI,r{Te KoHcrpyKrIuu }Ia [JIarKI4
,'.lraHEarrlr{Te yctpoftctna, a raKo ctrr-(o eJIe}{eHTr{ Ba ocabiu,ecrBsnaHe
,,;runo6noxoncro Lr uerrgy6norconoro eJleKTpilrrecro cntpanaHe. Oc-

r).1 rJ 'r.trx Monar Aa 6T gar npeABilAeHr{ Bab3i4o)Knccrri sa BKJIroi{BaHe Ha
L1'$pHi4 I{ CUrH&JrrrsAqUOH}IU eJIeMeHTu, Ha MeXaHUqHI4 HIIn eneKTpO-
'aii{rr ycrpollcrsa Ba ynpaBneHue, Earonrate Hoceulr4 KoHcrlryKllur/r Ha

,,r,J Hr4Bo ce pearrrrsrrpar 868 BnE Ha cToftKtrt ,  turaSone, [ynroBe 3a

.i:r.-)LqfiTe KoHc?pyKqHH or l1o-BHcoKH llepapxtlr{Hu HIrBa ce pa3nllrqa-
iixi,qy clr uo eAr4H c'bu(ecTBeH npL,r3HaK - ycrloBr{sTa 3a er{cflJroaTarlHs
. Oquu ca n3rrcKnauvrl,ra Ha craHp,aprlITe 3a Hoceqr{Te KoHcrpyl(ql4r.r
l,'.roHapHr4 u paSorerqu 6 3aKpprTn l1oMeu{eHr4,l anapaTypr4, a cGBceM
ii, Te3LI, MOHl'I{paHr{ na 6Opga Ha CntTrrriri.

',,BO LI3nOnsBaHI,tTc eIIeKTpOHHll eJIeMcHTII Ca C6IIIO cTaHEapTpI3Ll-
, !'IIAOBE I4 TfiTIOBE I4 IIO OCHOBH'I E'ICKTPIIT{CCKU NAPAMCTPI{ C qCN

, ,iroTo uM B anapaTypH c pa3rr[qHo npeA,Ha3Har{eHHe. Taira Hanplr-
.r I ;rrrro npenopbK?rTe ria Men<4yriapoAHaTa erleKTpoTexHr{r{ecKa Kc-
'filt), HoulrHarrHuTe ctorinocrn Fra cGrrporuaJreHnfiTa r4 Kanaqr{-
. -: npousBe)KAarrr{Te pesrlcTopu 14 KoHAeHsaTopu ce o6pasynar or:
, , ! ' iHuma pedoae 86, EIz, 824, 848 rr r.H. l lo anaaorr,rs ccir1e-
.,;l;lt"i3TnIIqIlU pe,qoBe 3a FIOMI4HaIHUTe MOil{HOCTTI, HalIpeX(eHI,i-a

:r:rlreTe BrlgilBe Ae'r:I(lcTrr npr,r KoricTpyr4paHe r{ npor43BoAcTBO r{a
. .rI;i.: "-r rrirorB.rlir€ Ha pa6orHa, I{oKyMeHTaIIlra, nactpofrBaHe, r,r3-
r'rrrfi1'-3llc, iiFrieMal{e Hii TDTOBaTI], i1poA"/I{ilH-g }I T.I{. ce tr3Bcp-
' - i",, irjD c'L3[.a:t3FII,{ 3& UertTe, CnllH4tPn|r.r.

HaA Ta3n Ha. cMyulaBalr{oro rpenrexlre, t{pe3 u3rroJl3BaHe Ha Bu6po[ol
rrln MarepuaJlvt, rra JIoKaJI$a 'ltrvt fr:blrH.a aMoprrr3arlvs v r.s.)

a a  I

a l l

r I

Ifpunotrexue au cmandaprrra3aquntna npu Kovcmpyapanemo na PCA
flo onpe4eaenue Ha ,lvlexg,yuapoAnara opraHtr3aqfis no c

\ug, cmaHdapntuga\uf,ma e npoqec Ha ycTaHoBtaaHe I{ npunalaHe Ha n

Jra c rleJr Aa ce B'bBe,q,e PeA B AefiHOcrTa B OlrpeAeneHa o6lacr B rroJr3a Ilt

YI{ACTIiTCTO HA BCUqKrI 3A'IHTEPECOBAHII CTPAHI4' KATO IIPPI TOBA CE N(

ra nceo6ura onrlrMaJrlla uKoHoMils clc cl6aro,rlaaanb na (lyurcqzoaan

vcrroBug u uSucKBaIILl.E 3a oe3orracHocT.

9pes ctaugaprusal4urTa ce nocrllra: lJ ruex<4,aHe Ha eAItHHa re

Horrorus n o3Haqenllx (6yxaenu u rpa(puvnra); 2) perrar',rdHrlrpaue ua

HII{I{Te 3a lrr3MepBaHe U Ha MeTOAtITe I4 cpeAcTBaTa 3a nsuepnane; 3)

,qerrrne, Tilfinsv:pame u ynufrzqupaHe Ha ocHoBHure rrapaMerpu r
pvrcTu:r-u Ha rr3Aetlu.sra, nolyQa6p u KaTrrre tI Texuonof utrHara eKI'IIII4

4) yctaHoneBaHe Ha nsulc:r.Bar.vtrTa.KEM KaqecrBenlaTe noKa3a?etll4 Ha

Ayr'\wsra; 5) ynra$uqilpane Ha MeroAtITe 3a lIsrrIlTBaHe Ha upogyrlll

6) narvraaanane Ha HoMenKnarypara Ha npog,yKlrvsra Ao I4KoHoMlIr{ecK

necro6pasnvrs v'vt:auv.yv.; 7) ynu$IrtllllpaHe Ha rexHnvecKilTe' ycnoal

rrsfoTBf He, onaKoBaHe, MapKupoBKa, cabxpaH.qBaHe lI TpaHcrIopTI4paHC

npoAyKrlusra; 8) ycranoBtBane na o6ulnte npaBula sa o$opvrue na

*uttr.{e.*uru (rconcrpyxropcKa, TexHotlorHqna u 4p.) AoKyMeHTaIII4t.
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rropuaJla sa PPA B oSxBar S GHz) lr saBo4cKtr (saao4cxute HopManr{
CG3A,aBAT Sa O6ertlr npou3BextAalllr u lI3noIIsBaHrr caMo oT eAHa
opfaHu3auH.rrJ.

I{s}reneunero na ueftAu?e so rconcrpyr4paHe Ha ctnpeMeHna
cpa8HeHllt€ c anapaTypllTe OT i['bpIrIITe UO4OneHus ce XapaKTepuBI,Ipa
1) no-uupoKo r,r3EoJI3BaIie Ha cl,tcreMrrut rroA,xoA, Koero yaeflr{rraBa
Ta HA KOHCTpyKTOpa lI TexHorrofa Ha BcusKuTe eTarru o? [poeKTI4
Ha eAHO nzAen;de;2) nauannntHe.Ha ilpoAbJrlKlrreJrfiocrra Ha rlnk%rra u'TpyAo€MKocrra 

Ha KoucrpyxTopcr(rdre pa6otr,r 6narogapeuue Ha uru
H3IIO JI3BaHe Ha MeTOA,TITe HA aBTC Maf i,r3 r,rp arioTo KoH cTpyKTr,IBHo
pane; 3) uo-rsrrporo rrsrror3nane Ha craHAaprir3ar{rrlrra.

2.2. CUCl:EillEH nO/IXOn npu KOHCTPyTIPAHE HA pCA

Ha3naqeHlr sa pa3rrrrt{Hr{ rfecrorHrr oflxnarn); HaqtroHanura - sa Esma
ToBa e Etarapcxr.rx" AbpxcaBen c?axAapr (E.(C) (naupuuep EgnHHara
creMa KoncrpyKTopcKs AoKyuenra$ne); orpacnoBri (aanplruep orpac.r

Koacrpyrqurra Ha PCA uox<e Aa ce pa3rneAa Karo ctrcreMa, or
rdaBaula ce c"bc cJIeAHI4Te oco6enocru: 1) urcoxa cJro)i(Hocr (c,rcror,r ce
ror.sM 6pofi y'tsaw r,r 6norone); 2J apretca c BGHrrruara cpega (n roBa r{ur

Cnopeg o6cera lra cBoero EeficrBfie cranAaprure Morar ga 6t4at
]I(EyHapoAHn (nauplruep craHAapr:br sa pa3Meprrre Ha BarrrroBoArl,

.:jIi43IIp4He Ha eneKTpI{qeCKUTe Bp'bSKllr I43UCKBaHUS K'bM BIbHIUHIIS. BtlIA
lrr;-rI(ennero r4 Ap,); 5) mexuortozu.tHu ozpaHuueuua (ueucx&aRns.3a rrplleM-

, ' ileHoc? rra KoHcTpyKqu.sTa, Tnn Ha rrpol43BoAcrBoro, BUA Ha u3noJI3BaHu-
, TexHotloruqHll flpoqecu I{ Ap.); 6) excnaoamaquoHHu oepaxuueuua (unu-

'!.';{r{rrHr MexaH}rrrHl4, paA}raq}IoHHtr u eneKTpoMarH}rrHH a+sgerlctnul,
ricr{Baxu.s Ba eproHoMr{r{Hocr ra rnann$nxalrlls Ha o6crryxaaqua rrepco-
i r4 Ap.).

floxasateau r{a KaqecrBoro Ha PCA ca: r{scroren o6xaat, 6lpso-
,,IC?BI4e, qyBCTBIlrrenHOCT, Maga, pasMepu, eHepnonorpe6zeHue, Tor{Hocrt

,.irrKTpor\{arHI4THa cGBMecTuMocT, BtIarOyCTOItrIrl BOCT, Un6pOyCtOftqI,IBOCT,
'i-BQ r{a ynn(iruraqw, cTaHAapTI43aqI4ff lI MpIHpIaTIOpUsaI{ils, Te}(HOTIOTU-

''')cr, SesonacrHocr, ce6ecroliHocr ll Ap.
C'rulHoctra Ha cl4creMHurl [oAxoA ce cGcro![ B rraM]Ipaue Ha onruMatl-

l'{ oeruenue 3a l{3yqaBaHttf, rlpoexT}rpaHr'It nau .uirorsgnrnr o5err, upeg,-
"i,FCH KATO CUCTCMA,.fiP}I EAHOBPEMEHHO OTqI4TAHE HA HSKOJIKO PA3IINqHfi

| .t,lrrvt rlaxropra fi orpgHrlt{eHrls, KorITo ca ce orrrllTanu Ha pa3ntltlur{ era-
i.11 OT fipoeKTrrpaHeTo (ctpyrcrypHo, cxeMorexHl{r{ecKor KoHcrpyKTsBHo rlttl4
,cxnonorrauHo).

HauupaHeto Ha orrr?IMaJrno perueul4e (napuarm) 3a KoncrpyKqrrtra Ha
r iiA ce cBe)rcAa Ao o[peAen.sHe Ha eKcrpeMyMa Ha r.Hap. qeneba <[ynrqua,
ri{.)rd?o npeAcTaBtLrIBa o606ulen rroKasaretl Ha KatrecrBoTor xapaKTepu3plpaul
r r;rft-nibrHo tlgAetluero,

Cracrevnnsr noAxoA e urupoKo pa3npocrpaxen nprr npoeKTtlpauero Ha
'rirrjrp5su ycrportcroa. 3a npoexrrapaHe Ha aHaJIoroBlI ycrpoftcrna, KolITo ce
r,'r'iIHHaB&T c IIo-MaJIKa peryJl.f,pHocT Ha cTpyKTypaTa' c IIo-roIIgMO pa3Hoo-
rrpa3lre Ha r{3n6JrH.fiBaHI4Te $ynrcqran (reneparop, MoAynaTopr KoMnapaTop
r gp.) u no-turrpor Arranasou Ha Molrluocrra u r{ecrorara Ha cHTHaJII{Tet
I roi.oBoTo r,r3IIoJI3BaHe e SaTpyAHeHO.'

IIpu c'regananero Ha eAHa KoHcrp;rlcqus Hafr-Ba*cHa e rBopqecKara
,r.r,cT oT pa6orara, upel KosTo ce peluaBaT A,Be 3aAar{n: l) auatut, npu roftto
r'{; lI3}tI&84 IIOBeAeHUeTO Ha CI{cTeMa c6c 3aAaAeHa cTpyKTypa, T.e. U3yqaBa
( o 3aBr4CrIMOCTTa Ha.[OKa3aTerII{Te Ha Kar{ecTBO OT OTAenHUTe $aXrOpU U

rl;i TexHilTe D3auMHIl Bp':b3Ktr u2) cuuntez, nplrr KoIZro ce oflpeAens onru-
\r;uHa crpyKTypa Ha cucreMara (r<oncrpyrcqra.ata) upllr 3aAaAeHu floKasare-
r,1 i{a KaqecTBoro lr ofpaHltrleHux. IIpu amanfisa ce tlpct't.saBucl4MocTTa
| . g(X, P) npn Z= const. B pesyntat Ha ale.alrusa ce o[peAerltrT r\erure
rr :iaAaqHTe Ha KOHcTpyUpaHeTO, ctUIeCTByBaUII{Te peIUeHUCr BB3MoXCH'ITe
rlr,'rr.rula 3a AocrtlfaHe Ha nocraBenara qen u ce ue6upa nari-nepcnercrn-
,,rrrsr or r lrx. I Ipu cnHTe3a ce rGpcl{ r}ynxqua or BuAa V=rb(X, P, Y),
rrt ,r t  KOeTo Ce OcGuIecTB'Ba ?eHepauufl  Ha Hoau sapuaHmu Ha KoHcmpyKqu-
rrrttt. Bcurvt BapI{aHT ce oIIeHtBa no ornorueHue Ha roBa Aaln 6:rAeulara

' ilrrcrpYKIIHA U1e O6eSner{rr 3aAaAeHoTo Kar{ecrBo' Arco napuaHT6T e llenpu-
. llrluB ce OC,bUIeCTBgBa cnHTe3 Ha HOB BapUaHT U ce npOBe)KAa. HeroBaTa
rrr({)rrKo vr raKa crreA H.gKotIKo utepa(un ce AocTura Ao olrrrlMaJrno (upneu-

,,rio) peruelrue 3a KoHcrpyKlllrtra. CnHteelr e naft-raopvecKils eran Ha
,,)rcrpyupanero, rlpu KoIZro ce npo.snsBa n nafi-tongMa creneu rrnTyuqu-

,!, (\nr{1'6T r4 TBopqecrprre cnoco6nocrl,I Ha KoncrpyKTopa'
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c rroBera-olepa"op); 3) fiepapxuvna crpircrypa.
Halt:o6qo aT sgefictnnero Ha B.bHrutrara cpe4a B6pxy cugreMara

Hapur{ar BxoAHrr X, a 1esu Ha cl{cret{ara B6pxy cpeAara - nsxog,nn X.
O6o6uqen cucmeileil modea ila KoilcmpyKqunnta

FCA e npeg,craneH ua $nr. 2.2. Bc.axa ronc
ILHA MOlrCe Aa Ce npeACTaBH KaTO CVICTerlA,
ce or ugMeHneuu {axmopu X, ueu3neuae.uu 6ax
pu (oepauuueuun) P, noKa3amerlu Ha Kaqecmromo
u tpbiKu V ue>xgy (laxroprare r{ rroKasarerrrrre
KaqecrBo?o. B crry.rax c X, P, Y n V ca17.apgu

Q n r . 2 - 2 MuofoMepnlrTe Berropu na ras6poenure
I4 Bp63KI{ Me)rCAy T.sX.

K,:rv nsrdeH s,ev'ire B npoqeca Ha KoHcrpyrtpaHe Sarropu ce or
MapKrrTe ul3fiorrsBaHl{ IilaTepuaflu, QopMaTa 14 pa3Mepr4Te Ha eJreMeHTr4Te

KOHCTpyT{qUsTa U Tfl){HOTo B3aUMHO pa3nOnO)KeHI{e, B}rg,bT Ha eJIeKTpLl

cKI{Te Bpt3KI{, Ij.ar{UltI/ITe 3a ToIItlOoTBex(AaHe, 3a xepMeTu3alltl.f, Ll Ap.

Orpanuvenusra ca $amopu, Kotrro He'Morar Ea 6r1ar r4sMerieHr4
KoHcTpyKTOpa Lr K',bM T.sx cnaAaT: .l) pecypcuu o?pttHuqeHua (uarepuan
eHeprur, BpeMe, TpyE); 2) cucmeuomexHuqecKu o?paHu4eHun (ran Ha
Typara - aHarroroBa urnr qu{pon a, :aaseM:aa unu 6op4ona r4 Ap.); 3) cxe
tltexHuqec<u o?PuHuqeHun, r.orlTo ce 3aAaBaT oT eneKTptlqecraTa cxeua (
MeHTHa 6asa, 6polt vr rrzil na $yHrcqnonanrure B\sfin, vt3vrcKBa:r,rl,fi
B3ar4MHoro HM pa3noroxcenue); 4) xoucmpyxmopcKu ozpuuuaeuua (uacz
pa3Mepu, npeuop'bqaHn runoBe 6asosl,I Hoceulu KoHcrpyKrli{rr, MeroAr4
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MameilamurtecKufrm noier (,\{.t!1) npeacraer-I.qBa c'bBr{yngocT o'r l\ia're-
MartlrfecKu o6exrr (uucna, npoMeHnnBLI, Marpl{qu, Mnorrcecrna u :n.n.) ra
Bp63KHTe MexcAy rgx, Kof,To orpa3.f,Ba aAeKBarHo cnoricrsara ua paepa6or-
BaHUfi TexHuqecKH o6exr. I4gnongsaHure B npoeKTHure npoqeAypu MJYI ce

Aerrsr na rfynrqnonaJrHrr rr crpyKTypHrl.
@yurc4uonaauume uodetr orpaarBar BaKoHoMepHocrI4Te Ha npoqecl.rre

Ha rlynrquonnpaHe Ha cucreMara, Karo AaBar npaBuJroro Ha upeoSpasynane
rra BxoAHrrre cr{rnaJru X n usxo4,nu Y. B naff-o6u1ux crryvaft ilyHrcquoHan-
HusT Ma'feMaTI,IqecKn MoAen Moxce Aa ce [peAcTaBI4I BGB nwga Y: M{X),
Krgero M{...} e oueparop, xofiro Morr€e Aa [peAcrabnffBa ctBKynnocr or.
MaTeMaTl,rqecKrr uilu lloruqecKH o[epaql{u, ycTaHoB.rIBaEu Bp'b3KuTe Me-
xctry X u Y. Tuun.*rum $ynxquouaJren MoAen npeAcraBn.EBa cucreMa or
ypaBHeHila, oflr{cBaulu unu eneKTpurrecKr{, ToIrJIrIHHrr, MexaHr{qecKrr upo-
qecu, rlrJrlr.npoqeon na npeo6pa3yBaHe Ha r4HibopMarlr4sTa. 3a peruanane
Ha ra3u c[creMa ypanneHu.f, rpr6na Aa 6:sAat 3a,q,aAeH!r HaqaJrH]ITe rrr rpa-
Huquu yclloBrrg, t{ncrlenrlTe crofiHocrn na roe(lraquenTure B ypaBneur{ara
n A,p. Baprrpbftrn c'tax, Moxce A,a ce l.tsp'bpruu Aerarirno rr3yqaBaHe na $uau-
trecKl4rTe npoqecrr B rr3Aenrrero, nso6paseHo c us6pauus. MJVI, ga ce r43scHffT
ocHoBHI{ 3aKoHoMepuocrrr, Brrrrsunero Ha pasnr4qHr4 <}arropu rr Ap., T.e. Aa
ce rrorryqr{ nnr}opr*aqu.s, auaJronr4t{Ha Ha ra3r4 or $nsr,ruecrcus eKcnepr4MeHT.
B toeu crryraft BMecro eKcnepl4MenTarlua ycranoBKa ce u3[or3Ba EI4M r,r
npoBeAeHoTo I{ScJIeABaHe IIpeACTaBJItBa U3r{nCJIUTeJIeH eKCIIeprrMeHT.

(DynrqlronarrHure Mo,qeJrlr ce rr3norrsBar B rrpoeKTnu nporleAyprr, cBbp-
3anu c ifyHrqnonaaHvre acrreKTu Ha npoeKTupaHero. Te gorar ga Stgar
AerepMrrHrrpanu rrJrrr BeporruocrHra. Ilrpante'xapaKTeplr3upar Harrur{Hero
Ha eA,HOSHaqHa aHaJIHTIIqIIa Bpb3Ka MeXCAy BXOAHTTTe !r 't3XOAHir napAMe-
Tprr Ha iucteuata, a BTopure npeA[orarar I4gBecrHI,r 3aBI4cI{MocrI4 MexcAy
3aKOHI{Te Ha pa3npeA,eJleHue Ha BXOAHTITe lI LI3XOAHrI BeJrr4qHHtr, KOUTO Ce
pa3lne)KA,ar raro crryvaftrur. IrI qaata MoAena or cBor crpaHa rlrorar Aa
6ogar crarlrqH?r (uelreuennu B'bB BpeMero) nnu guHauuvnu (usueusuru ce
B'bB BpeMeTO).

B npoqe4ypla, Konro ce orHacffT Ao KoHcrpyKTI{BHr4s ac[eKT Ha rrpo-
eKTupanero ce u3rron3Bar npeo6na4anaulo MJVI, orpas.rrnarrlr{ caMo crpyr{Ty-
para Ha o6exta, Hanpl4Mep feoMerpl4r{Ha (loprrla, pa3Mepr4, B3aHMHo pa3[o-
Jro)KeHI4e Ha eJreMeHTr4re. Taruna MoAenu ce Hapuarar cmpyKrnyptlu. CT pyr-
Typnnre MoAerIu ce npeAcraBgr Hari-qecro 86B BtrA na rpir$n, Marpr4rln,
cnHc1bq}l ]r T.H.

IIpu peguqa KoncrpyKTopcKu saAaqu u3rroJrsB&Hero Ha $ynrcqrroHarr-- 
Hrr MoAerru He e onpaBAano, t,rtt raro Heo6xoEI4MI{Te pesynrarr,r Morar ,Aa
6rAar nonyr{eH}r c rroMorqra Ha no-npocrrnTe crpyKTypur4 MoAerrrr. Oynrc4ra-
oHarlHure MoAenI{ ce upeAnot{ttrar B gaKJrIoi{I,rreJIHI4Te eranu or nepti$u;<a-
I{Hrra Ha o[I{cBaHHTe o6eKTpI, cr{HTe3upaHr,r npeABapr4TerrHo c noMoulTa ira
cTpyKTypHr,r MoAenu.

ftepapxuvnnsr iloAxog nprr KoHcrpyr{paHero na PCA npeArrorrara r,r
frepapxraveH [puHUI4n npu nocrpo.rlBaHero na HeftHu.q MareMarl4rrecKl,I Mo-
gen" .(eneriilero Ha MoA,eriHTe no ilepapxnqHn HtrBa ce H3B'bpruBa cnopeA

e 9

t'ncHTa Ha g,etafiauraqnt Ha onucBaHilTe cBoficrBa u upoqecnr nporuqa-

,,, ,, o6erta. fIpU toaa Ha Bcf,KO ftepapxuvno HHEO IIoH.sTlteTO "cltcTeMa"
'"lreMeHT" lrrrat parnorqHa lrHTepuperaqu.sr T'e' cncreMara or &-to unno

r l,,r3DreNCAa Karo eneMeHT Ha cucreMara ot (lc * 1)-ao xrno'

lla noscueaaHe Ha npuHqllnnTe Ha nocTpotnaue Ha $ynrqnonanHla.e

n Ha eAlrH o6eKt ule 6lAe usnolsnana !!ur. 2-4, ua Ko'f,To e npeAcraBena

' t . ( 'BaTacTpyKTypsBtBaI, l I I ,HaMHo}IcecTBooTeJIeMeHTunBp63KI4Me'KAy
rx. B crotaercrBlre c ftepapxravnn.r noAxoA B crpyKTypara Ha o6eKTa ce

,,r.nr". (" ny"*r"p""" 
"ioti""1 

rroAMHor*Cecr"r o.-"n"u"nru (6noxoae) n

. rrl,r4eMa, qe cScToaHneTo Ha BCSKA Bplb3KA Ce xapaKTepu3llpa c eAHa OT

yure fiatoeu nporreHlrusu xkt li firfl/r a;. B crryval ?,,d ce orHact 3a 86-

l,rrrrHnre Bp,bgKn Mex(Ay eJreMeHTure Ha AaAeHx.fi 6nor, a rk vt yi - 3a

BuTe BXOAOBe lr n3xoA,lr. Iltauuam ilodelr Ha 6IoKa ce c'bcToll oT MOAe-

Ha BKIIKrqeHlrTe B Hero eJIelreHT[ C OTIII{TAHe Ha Me)ICAyeneMeHTHHTe

. Modetume Ha erreileHmume Ha 6rcrca A npeAcraalsBar yPaBHeHIlst

r. | ,p3Baul}rBxoAH[Te}I}r3xoAHlITesaAaAeHI4se[eMeHTnpoMeHnnBl{:

f r ( r1 ,u r )  =  0

t2$t1,u2) = o
f s ( a a r 0 r r 0 s r u z )  : 0

fa ( r r r t r4 ,u5)  =  0,l fs( ' ,sto2,lus',  Yr) = 0 /t( , t ,05r t ;6r 9a) :  0

"fi(or, ur) : 0 f " ( r s , u 6 t 0 7 t y z )  :  g  .

flsaHuct MoAen Ha 6noKa e clrcreMara or yPaBHeHuq:

r r i) F(v,x)  :0, Y : {t(V,X) i

'r./leT o X, V u Y ca BeKTopI4 Ha BxoAHI4Te, blrperuHl4Te u I/r3xoAHI'I oasoBlt
rtloMeHJIUBIlt na 6nOra.

Orr .  2 .4

|  , ' r i  l l ) y H p a H e r  T e x H o n o r r t  t r  i l s a e x A H o c r  x a  P C A
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flpu upexog KrM rro-BtrcoKo ftepapxqt{Ho HlrBo or rrtnur,ra ,
6nora ce r.raKJrx)sBa aerTopar Ha BsTperrrHHTe npoMen nuriu V u
rlavlrn ce norryqaBa r.Hap. uaxpouodea na 6toxa A:

r1,r'11enet\u $uenvecru npouecn: eneKTpl{qecKn, TonJII'IHHI{r Mexantlr{ecKu
r.rr. Kato npaBllrto 3a orrllcBaue Ha c6croga]Iero Ha eAHa noA,cucreMa e
, r.;lT6r{Ho Aa ce u3noJI3BaT &a3oBtt npoMeHJII4aIa oT ABa TI{IIa - noTettq}Iall

il rroroK .I. B gaaucuMocT ot pa3rnet<EaHaTa noAcI4CTeMa Te3llt rla:onn

|l0NtoHJII4Btt I4MaT pa3nuqeH xapaKTeP: B eneKTpHqecKaTa noAcI'IcTeMa lre

lr)r'rteTcTBaT HA eJIeKTpHqeCKOTO Hanpex(eHfie ]I TOKr E MeXaHHr{eCKaTa -

r r KoPOGT vl cV$lA, B TOIIJIUHHaTa - Ha TeMnepaTypa r TOII,II'IHeH noToK
' r . l  t .

Mareuatn'recKlrar MoAeJI Ha eAHa [oAcl4creMa ce c,lcro]r or MareMaru-
Knre MoAerr[ Ha BKJTPTTAH]ITe B Het erIeMeHT]l (MlVtE)r npeA,;TaBeHH qpe3

Ir^l). KoMnoHeHTHlI ypaBHeH,VIg. U ypaBHeHu.tr, KolrTo oTpa3sBaT HarrnHa Ha
r,l)3BaHe Ha Te3lr eJreMeHTu, HapeqeHu TonoJrofrlt{H}r.

3a xounoxenmHume ypanve*un e xapaKTepHo roBa, se re cBtp3Bar pa3-

nHrir abasoBlrt npoMeHnllBu, orHacsulu ce Ao eA,I,rH u ctul eneMe:{T. npu-
3a raKI,rBa ypaBHeHufl ca MareMaTuqecKlrTe MoAeJrH Ha erIeMeHTUTe oT

Oco6enoct Hq monoro?uttHume ypasHeHun e roBa, qe Bc.rIKo or rcx cB6p-
l cEHorItnHI4 Saaoau npoMeHrItIBtI, orHacculn ce K,bM pagnl4qHll e.rIeMeHTu

irapeA c TpaAnrIuoHHI{Te MaTeMaTuqecKr{ e3l,lqH 3a npeA,cTaB{He Ha
i  I ' .MATI,IqCCKI4TE MOAENI4 HA MAKPOHIIBO CE U3NO'I3BAT U AIIIOPI{TMI,IITHI4

ur\r{, a raKa c6ull4 rpa$uvuu uso6paxcenu.qr'Kol,tro yJIecH.EBar B,b3npu-
\r.!rii.To Ha MoAeJIa. rparllrvHoro upeA,cTaBrHe Ha MoAeJIa ce rrr3R.bp[rBa B

r., HrrH ApyPa cxeMHa (!opua, HanpllMep B'bB BHA Ha eKBI'rBarreHfHa cxeMa,

l ' / r , , )14 I {  A,p,
I.Iz uemauueo Ha 6aaata Ha no-Harar*vHo a6ctpaxupane or xapaKTepa

^ ',"rsuqecrcI4Te npoq,ectl ce qeIlu Aa ce uolyr{H npueMrltlDo on[caHl{e Ha
' pMaquoHHnre npoqecu, nporr{qaulu B npoeKTlrpyeMrrre o6ercrn (aHa-
' ,tz unn qu{ponn anapbrypu). flopagu H3B6HpeAHo for.rrMara pasMep-

rra-gaAar{ure Ha roBa HI4Bo, cl,craBffHero Ha MM ce H3B6pIxBa cnej l

MOAeJI

IIo

,_ Ha cneABau{org rrea}rcoKo rrr[Eo or KoucrpyKTtrnnata fiepapxrrs (&
6norcr r{, ce paarne}I(Aa Karo erreMenT }t HeroBlt.f,T MaKpoMoAen craBa M(
Ha eJreMeHTa A. Or MoAenu or rurra (2.7) uoxce ga 6r4e cbcraBen
MoAen Ha o6erra ra (& * 1)-no auno.

(2.7) e(Y,X) - 0 ,

KOftTO Aeqe He OIIrrcDa.IrpoqecnTe BsTpe B fiero, a xapaKTepu3trpa B
AeficrBuero My c ocraHanr,rre 6aorose.

cnofrcraa
CTB!TETO

cxeMa *rnrrr vrexz:,r,ru'rfHa KoHc?pyrqlra) H c BGHruHara cpeAa. B raqecr
Ha erIeMeHTu Ha cvrcreMara Ha roBa HlrDo yr{acraar orAenHH geraitnu,
KPeTHII eneKTpO- u pa,qIirOeneMeHTI,I, yqacT.bllu OT nOnynpOBOAHuKOBrl
cranu. OyurcrluoHa rnnre MoAenIz Ha MaKpoHlrBo npeAcraBrlsBar
or aare6pnv'rn wu o6nrcHoneHu gizrlepenqnannu ypaBHeHr4r, 3a
Hero Ha Kotrrro ce n3uoJlsBar v.ucreHl MeroAI{. Karo'Sasoan n
B'Te3u ypanHeHlrs rlurypupdr eneKTpnr{ecrrr Halrpe)KeHrlrs, ToKoBe, c
cKopocTu, TeMnepaTypu yI T.H.

Ha uaxpounBo MoAenl4pyeMara cr{creMa ce [peAcraBs Ka?o
nHocr or +u3uqecKu eA,HopoAuu nodcucmeuu, Bcrra. or Konro on

2.3.2. Ilpe4crar.exe ua Syurcqr{oHarHr
Mo,qeflIl Ha MUKpo-, MAKpo- U MeTaHHBo

B saailcutdocr or cJror(Hocrra na o6exta np!! Hefoloro

rrplr HefoBoro $yrrquoHupaHe. Ha nceru rr.ru $usr,rvecxn npoqec (
qecKlt, MarHrlTeH, TonJrtrneH, MexaHuqen, oniur{eH u r.u.) ctotr

Ha qacruqlr, TeMrreparypa, MexaHr,rt{Hu Harrpex(enufl u ge$opuaqnn n
B rrpoc"paHcrBoro u BpeMero. B xa.recrnoro Hai ofleparopn F u llt n
anenu.sta (2.6) <lnrypnpar g,r$epeHur4arrnrl 14 rrHTerpanHn oneparop[.

Aorcato Ha'MrrKpoHHBo MareMaruqecKilTe MoAerIt4 orpa3rBar B,br

ce uarroJlsBar pasnlrqeH 6pofi nuaa na a6ctparqua. {pes o6eAun.gBaHe rlIcTuBeH, KanaI{}ITI.IBeH U I{HAyKT}IBeH TIIIU:

HI{8&TA, r[3nOtI3BaUlU gAIllIt n C6IIII{ MaTeMaTgqecKII aflapaT, B
ra ua $yHrqiloHarrnr{Te MoAenrr Ha 6oaruuncrBoro rrpoerT]rpyeMu '{) U = R I ;
MOraT AA Ce OTAeI.ET Tpr{ oKpynHeHu Hr,rBa: Mr{Kpo-, MaKpo- Il

Hz nurponuao ce nsilorgBar MareMarlrqecKn MoAerIIlt, KoI4To on
$nsuvecroto cbc?offItl{e H npoqecnTe, nporuqaulll B TexnuyecKu.s r,,(cTo R, C n L ca naPaMerprr Ha erreMeHTHTe, t{H}rro {usuvecru cMMc,rrI

lrclr oT noAcucTeMaTa, B KogTo ca BKJIrcqeHu pasrnell(A,aHl,tTe eJIeMeHTI,I.
(.rreKTpnqecKara rroAcucrelta R, C u L ctorBercrBar Ha eJleKTpuqecKo

MATeMaTUrreCKIlt.fi MOAeI HtKaKBa IIOACI4CTeMa, 6aaUparqa Ce Ha onpeAen arrl)oTtIBJIeHlIe, K&naquTeT u UHAyKTHBHOCT; B MeXaHIIqHaTA - HA MeXA-
ypaBHeHu.g Ha MaTeMaTlrqecKaTa $usuxa, HanprrMep ypaBHeHucTa Ha ,rrio ctIIpoTI4BIeHlIe, MaCa U elacTut{HocTr B To[JII4HHaTA - Ha TOIIJI]IHHO

TpoEr4rHaMnKaTa, Ha Tonlo[poBoA]rMocTTa u gp. Tesn ypaBHeHus r.illroTI4BIIeHI,Ie, TOUJIOeMKOCT, 3a -L OtCtCtAa aHAJIOT H T.H.

Mare\aarlrqecKr4Te MoAenu (2.8) onucnar upocru eJreMelrTr,t Ha cr4cre-rt3I\,reHeHHeTo ua t[raeorr'rTe rlpoMeHnytF'fi, ](:oylTlo I{a MuKpoflnBo n
BaT eJleKTpr[qecKu IIoTeHq]IaJII{, HaIIpeI.IlaTocT Ha IIoJIeTo, KoHqeHT nla. Cnoxctture eJIeMeHT\r, K%M Ko!{To ce npu'rucnsBar rpansucropu, A}r-

;rrr ir rpaHcfiopMaroprr, ce ouucuar Karo 3a qenra ce usrroJr3Bar rexnr4Te
r IIITBAJICHTHII C](EMIT,

c#=r; rff=u,

IUHId nO OTHOIIIeHIITe Ha O6eKTa npOqeCI4, HA ilAKpOHUdO Te OnI.TCBAT ra ( rrcTeMaTa. flpnuep sa TaKr,lBa ypaBHeHHs ca saKoHr4Teha Kupxo$, ro-
Ha rrpoeKTrrpyeMnf, o6eKT, Kottro xaparTepldsr{par D3alrt rI) CE 3ANI{CBAT HJIII NO OTHOIIICH}IC HA TOKOBETE, UNI4 NO OTHOIUEHI4C HA

My c Apynlrre eJreMeHTu Ha r{BcreAnanara cprcriua (elerrpo | | [re)KeHuSTa B.bB BeprfllTe.
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"tt"*Op"" 
Ha peAuqa OIIPOCT'EAHII' H AOnycKaHIrt.g, IIO-BaXCHr{Te OT

3a auaJronoou a;rliaparypu ca: 1) egnonocorrnoc? Ha cilrnaJrrrre, T.e.
BaHe HA CHIHAJIIITe npe3 eJleueHTa cauo oT BxoAa KtM rl3xoAa, c

r'f ,JleTo Uo* ti U;n cd HanPexceHlra Ha MoAynupaHl'tTe IiI Ha MoAynupaq,uTe
rlrenTeHu.s; t?r - Koetbnqlteffr Ha MoA,ynaqutTai um, u n I - aMrrnuTyApt

{ccroTa u r}asa Ha HocelqoTo TPenTeHlre.
Mareuarn.recKrrtcr MoAeJI Ha eAHa aHatroroaa atrapryP8l[oxce Aa ce c5-

rraBH qpe3 MaTeMaTuqecKo ollncaHlre Ha cB6p3BaHeTO Ha MM Ha HeftH]ITe

rrreMeHTlr. Tara nanpuMep 3a eneKTpoHeH ycIrrIBaTeJI, CtCTO.Sq, Ce OT ABe
fyr,rraJrs r Bepura sa o6paTga BPt3Ka c [peAaBaTenHIr XapaKTepucbuK]l

lr r (p), Kz(p) u /(r(p) ({ur. 2.5a), MM Moxce Aa celrpeAcraBu EtB Bngp:

npene6peraa arrffrHlrero Ha u3xoAnnre lrpoMennlrBu B%pxy clbcr
na a:iog,nnre Beprrnu; 2) orcrcrnue Hz Brmsnue Ha roBapa B6pxy
Tpnre n ctcroawuero Ha uoAennpyeMrrre clrcreMrl 3) usnoasnaue
na {asoru npouexanbu qr AEa runa (nanpe)Keulre n ror) Ha npou
caMo or eqnH TIIII, HapeqeHn crfHaJr]t (rlpl,r 

"oBa 
KoMrroHeHTHoro ypt

rra eJIeueHTa caap3Da cltrHaJrnre Ha rrenoBlr?e ExoAoBe u nrxogu); 4)
HOCT HA MOAenlrTe Ha lIHepqIloHHtITs eJreMeHT]r.

flpr uogeaupauero na qn$poen anapsTypu Aon:bnarrrenno r%M
onpocrraaHun ce npu6aBr u Aonycrcaxero 3a AucKperlrsaqlrr Ha
r.nre, rlytltro crofiHocr[ Monar A! nptlHaAnexcar caMo Ha 3aAaAeHo K
MnorrecrBo, HanpilMep q,Bouqnoro unoacecrno (0,1).

Karro 6eme aeqe cnoueHaro, .lvitll na eAHa cr,rcreMa ce c%cro!{ or
Ha Brnroqennre s rref, eJreMeHTlt. Karo npuueplr Ha M.illE na aHaJro
arraparyp8 ule 6rAar np[EeAeHu MoAennre Ha eAHocrarrarren RC-yc
TeJr, Ha aBToreHepaTop lr aMnnltTyAeH MoAynaTop.

Mater,rarr.recKltcr MoAen Ha yctrnBareJrHoro cr:bnano ce n
qpe3 HeroBaTa xapaKTeprrcTllra Ha [peAaBaHe, KorTo B saBt4clrMocT oT'aa 

AaJIU aHaJlltsrlr ce npoBe)KAa B. yecToTHaTa uJru BpeMeBaTa

(2.12)

Onr. 2.5

3a uecneAsane na nuneftHlr clrcreM]r ua6aeara Ha MoAeJr ot tuna (2,12)
n'5B BpeMeBata O6naCt MOfaT Aa ce lrs[OtI3BaTIpaBUJIaTa Ha OIePaqilOHHOTO
cM.sTaHe (roero u3rrcKBa HaA BxoA,Hrrre lr lr3xoAHIT Te.cur.uaJrlr Aa ce usltP

run croTBeTHo npaBo n o6patno npeo6paayaauue Ha JIauAac), utlu MoAeJrbT

A8 ce npeAcTaBu BGB EIIIA Ha CI{CTeMa OT O6nXHOBeAn gUr}epenq}raJrHu ypa-

DHeHI{s, KOTTO Ce PeUraBa qpe3 q[cJIeHo xHTerpuPaHe
Mo4e.rrnpanero na qurlpoBlr anaparypu e BssMolrcuo c pa3nusHa cre-

neH Ha AeTafinlr3aqlr.s. Ha JlonuqecKo HIitBO oT rlyrxquonaaH(>JlofuqecKG

ro npoeKTlrPaHe B KaqecTBoTo Ha e'IeMeHTI| Ha anapaTyPaTa Ce-II3IIOJI3BaT

npocru cxeMlr rurr BeHTuJr (cxeuu l{-HE, l4^IIJ{-lfE, Tpr{repu)' Ha cneA-

salqoTo - perlrcTPoBo HlrBo eJreMeIITlrTe ca CSqeraHI{A OT IIpOCTI4 CXeMUt

lranpllMep perllrcTplr, 6pO.n.rn, 4eIrfUrlpatOplr, cyMaTOpI{, aP}rTMeTnrIHO-JIO-

nrrqHu ycrpoficraa 14 T.H.
Marelrarnqecrlrre MoAeJrI,r Ha eJIeMeHTlrre Ha IIUOPoBU axaparypu ce

onr{cBaT c u3[oJI3BaHe Ha anroplITMI{qHIa e3rlln. Karo npuuep sa MIYIE na

,roruqecKo HlrBo'Iq,e 6lAe nocoqeH MoAeJrbn Ha rpuBxoAoBa cxeMa I'I-HE:

(2 .13) y(t+ts)=766fi66,

rofirO nOgAOnSBA IIpU 3aAaAeHO c%cTOflHUe Ha BXOAOBeTe ti B MoMeHTa oT

npeve t Aa ce oupeAeru cacrosHllero Ha lr3xoAa Ha cxeMara B MoMeHTa

(i+t"), KbAe"o t" orvnta 3aKGcHeHueTo Ha cl4rHaaure. Cuuaonbr & osga-
'taBa JIOIilqeCKa Onepaqllr8 KOHIOHKIIH8.

flpn ctcransHe Ha MJVI ua eAHo6r{TOB}r eJreMeHTr4r Ha naMeTTa rps6Ba

Ita ce B3eMe noA BHUMaHUe, Ve rr3xoAHure rrpoMeHJrlIBU li (C+CrOnnntta

,t \ U"u(p) Kt(p)Kr(p)^rP,=m:1-@KMK',- / f i

Xr
xl

x2

6)a)

uspas3r,d upes npeo6pasyBannero na Qypue K(jr) unu fla llannzc K

(2.e)

K(iQ yrnu

(r +i.,r4(r . o")

KS,qeTo .Ks e roeSuqneHT Ha yc[trBaHe Ha cr uaroro 3a cpeAHure
a TE yl TE - BpeMeKoHcTaHTlt Ha cTlbIIaJIoT0 3a BHCOKIllTe n 'tlllCKIlITe

3a aarorexeparopa B KarfecrBoro Ha Mo,qeJr ce u3rrorr3aa
ua rlopuara Ha reHepupaHuTe rperrrenvrs, Tar.a ve n cayvaft na
Ha xapMoHlrqHo TperrTeHue Molrce Aa ce 3an[rue:

(2 .10) U(t) = U^sin(t.rt -t 9) ,

K:bAero U(t), Ui^, u u g ca r'ranpeireuue, 
-ar,,rnauryAa, 

r{ecrora u (}aaa
neHePupaHoTo TpeIITeHHe.

flpu $yHn{HouarlHoro MoAenrrpaHe Ha eArrn aMnnI4TyAeH MoAy
ce I43noJr3Ba MOAen OT BrrAa:

(2.rr)

:t6

u",r(t) = u^Il + mU;^{t)lsin(t.rt * p) ,
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rla r[3xoAr4Te) na eneuenTa 3aBr4c8T KaKTo oT BxoAH]ITe ri, TaKa rt oT
TperuHr4Te ?rft npoMeHnuan. Aro c V ce osHarr[ BeKTopbT Ha
[poMeHJII{Brr, Kortro orpa3sBar ctTorHrfero Ha eJreMeHTa (cT cro.aauero
HeroBara uauer), MiVl na eguu J-K rpr[rep Mo)Ke Aa ce 3arr]rrue BbB B]rAa:

(2.14) v :voEtjkE +%uluK + J&,K, \

Kt,qeTo v6 cGoTBoTcTBa Ha lrSxoA,HoTo c cTo.flHue-Ha rpnrepa B II'
Irlrrff TaKT, a t'+t' e crrldBon 3a JroruqecKara onepaquf ArrgIoHKIrI{g.

O6e4uuxaanero Ha eJreMenTnre a o6q MareMaruqecKr{ MoAeJr Ha c
cTeMaTa ce lr3atpruBa qpe3 oTb)r(AecTBaBarre Ha [poMeqtrnBrrTe Ha
dxoAoBe lr n3xoAn. 3a npegcraaeulrff Ha $ur. 2.56 ilpanrenr or cxeMa
qurlporo ycrpoficlno MIVI voxce Aa ce onr{rue crc crreAHara cr{creMa or
ffiqecKrr ypaBHeH]r,a:

(2.15)
o =ioE@rTZd; 6 : ;;EA i
Ur =  a&!z ;  yz  =  bkyr  .

2.3.3. MareMarlrrrecKl,I MoAenH rla enercTpoHHn cxeMlr

llpu roucrpyKTrrrBHoro rrpoeKTupaue ce LrsrroJrsBar rrpeA![Mno
Typnrr MtV[ na cxeMr{Te (crpyrrypnn, (lynrquoHarrnr.r, erreKTpuvecrn),
MonTalrcHoro rlpocrpaucrao u Ha caMrlTe KoncrpyKrlilu. B resu. lrogenn
MenTlrre Ha cxeMnre u KoHcrpyKrrurdre Morar g,a ce npegci'aB.f,T Karo roq
a Bp,r3KltTe Me)KAy r.Ex - Karo nl,rHrr]t, Tarosa npeAcraBsHe Ha rr
eunr o6em ce orrlur{aBa c foJrsMa HarrreAHocr, rro3BorrrBa BuuManuero
KoncrpyKTopa Aa ce crcpeAororru Bibpxy Hari-coulecrneHr4Te BptsKn r4
ce HaMepn oIITuMaJrHo peureHr/re Ha 3aAaqaTa 3a KoHcTpyr4paue. 3a pas
6oma Ha annoplrrMure Ha KoHcrpyKTopcKoro npoeKTupaHe B Tospr c
ce rir3florr3aa reopusra na rpar]ure, H.srou no-Ba]rcnn onpeAeneur{r H
iuaa ot ofirrla14 Teopufl na rpa$ure, neo6xog,uun sa ctcraBrHe na MJVI
cxeMLITe u MoHTaJICHOTO IIpOCTpaHCTBO, UIe 6tgat AaAeHU nO-AOny.

Pe6pa, cB p3Balqt! eAHa lr qlrn[A 4aorrra Btpxg;le'4€ rrapllqar KpamHu'
Korato pe6poro (n:lrata) rft Ha rpa(ba G(X'n) cBtpsBa BtpxoB-e s;t'l. fri

rr. KBSBsr .re rosl pe6io (gtri) e un4udeumHo Ha re'rr B%pxoBe n o6pa*ro -

Ir,pxoBere t; u ai ca uHquAeirrHu Ha pe6po (46ra).r;r.
Bpoar Ha pe6pata (Alrute), uHquAeHTHlr Ha Aa.AeH BPlbx td' orpeAens

I mrneHma Ha sbpxa sd Ha rpa$a
gacr or rparla G(X,R), ctAtprKaula HsKaIcBo MnollcecrBo or Bspxo-

nc X1 u unoxc""rso oi pe6ia (ntrra) Rr, lrH*rrAetlT*fi Ha erreMeHTnre Ha
,,,r*"ctaoto X1, ce Haprrqa nddzpafi Gl(Xl,-R1).

.(ra t'pa$a, Kouro uMar eAHaKtn 6poft BtpxoBe n Ha Bcsra gnofira

rr'r,pxoBe, c'beA,trrreHrr c onpeAeJreH 6pofi pe6pa (n'bru) or efl'uHllf, rpar! cr-
o.nieTcTBs TOtIHo TaKaBa AAOftfa Bbp:<OBe, cBtp3aIIlI UO CtIq,US HaqIlH B

,q)-vnu.s rpa(!, ce Hapuqar uzouopfiuu.
Bcexn rpai! G(X,.R) uoxe A,a ce saAaAe rro ABa HaquHa - B reoMerPlr-

,r"ir (upes pucynra)'unu B Marpuqen (vpes qurbpoau Marpr4qu or crreqlrarreH
?lrtI, BI4A,.'Ha 

tlnr.2.6 e AaAeH [puMep 3a rrpeAcraBtue Ha r$paruent or eJreK-

rl)oHHa cxeMa. Ha IISKaKBO yctpoftcrno rrpes HeopueHTfipaH'U OpIIeHTI4paH
r.i,a{u, uso6pasenu 

" 
ruor"rp"ve' BtrA. E npegcr.ne'ara cxeMa ({ur. 2.64)

f ̂  npI4eTU cJIeAHUTe OggaqeHltf,: Etr.., Ea - DfU3AUIU B CXeMaTa eneMeHTlI;

l',,..,ks - BxoAoBe I4r Irr3xoAll Ha cxeMaTa; 1' 2 u 3 - Usnoq'u Ha etIeMeHTu-
'l'(:; 01,.,,oE - eneKTpllqecKn BepuFur cBspsBalqu eneMeHTUTe' IIOCOTUTe

1a [peM[HaBaHe rra cU1.HaJIUTe B cXeMaTa ca,yKa3ag]r c'5c ctpearU. Ha

$nr. 2.66 e AaAeH HeopIIeHTuprauflT rpar! G(X,8), nnrepupeTupaul Ta3u

(:xeMa, EtpxoBere na roftto X,: {rrr.-rcr} clotnercrgar Ha eJreMeHTure

,,o 
"*"uar", 

a pe6para uy,R = {r1, '.,r;.} - Ha Bpt3KllTe Me}rc4,y tsx. B opu-

crrTlrpa6lts rpaS (2.6e) BceKtI BPbx ce oTGxcAecTBtBa c etIeMeHT Ha.cxeMaTat

A AGruTe c eJIeKTp[qecKI/tTe Bepllrlll Q1r..ra-s.

leouerpnunoTo onucaHne na rpa(la \ce usrroJr3Ba 3a HaFJIeAHOCT u nO-

IocHO 863[ppleMaHe Ha cTpyKTypaTa rla MOA,ena. 3a upeg,ctantHe Ha rparla

rr,r,n $opua, 1go6na sa o6pa6oga o" EyLl\/Lrce npeAloql4Ta HeroBI{flT MaTeMa-

l,lrqec1cg 3&II1IC: Har?-ruUpOfg pa3npgc"palleHge 3a Ta3U qeJI ttMa 3aIIuc6T

rra rpa(la G(X, R) r{pe3 HeroBaTa .Mampu\a Ha npexodume. Marpuqa I{a IIpe-

*,rn"r" 
"" 

ipu+ 
'. 

& 
"tp*. 

ce Hapr{t{a KBaAparHara Marptlqa A: lo,ilrr*
o,r k_rn uopsAGK,6pOffT Ha peAoBeTe u cTsJr6OBeTe Ha KosTo ca paBHtI Ha

t)l)or{ Ha Btp:<OBeTe Ha rpa(ba, a eJIeMeHTI{Te th a;i cGOTBeTcTBaT Ha KpaTHU-
'1. pe6pa, cB6p3Bauru n'rpxonere i n 1t.

tq

ce Haput{a zpa6. Mqoxcectnoro Ha ror{K}rre na rparla ce o3naqana
X : {rt ,xzr.. ,ro} I{  ce Hapl{qa -MHoJKecmBo Hct 6bpxo6eme,

' O6err, c%crotrq, ce or ADe MiroxcectBa (rr,rnoxcectao Ha rgr{Kr{Te
Mnox(ecrBo Ha Jrrtnt{rlTe), rr,rexc,4,y KoI,ITo c'bulecrByBa HrKaKBa Bp6gl

o? rrfinn]tv, cBtpsBaultr gnofirara BtpxoBe (r;rri), ce Hapr{qa JuHoileec
ua,pe6pama utu doeume u ce osHat{asa c R = (rt ,rz,. . ,r^).  Torana rpa
G(X,R) npeAcraBnsBa MnoxcecrBo or Btpxone X, nposrrrre MexcAy
ce onpeAerltr or Mnor<ecrBoro pe6pa nnu gtrll.B.

Pe6poro npeAcraalsBa cGeAHHeHue, sa Koero He e Ba)rceH pegrr (
creAoBarerrnocrra) Ha cB6p3BaHe Ha B,bpxonere. Koraro ro3u pe4, e
3HatIeHlIe, TaKoBa cBeAtrHeHue ce o3HaqaBa c'bc cTperlKa n ce HapHqa AGna

lpa$, vur,rto BtpxoBe ca cB6p3aHu c pe6pa ce Hapnqa HeopueH
a TaKEB, TIUIITO B:bpXOBe Ca CB6p3aHII C A'brH - OpUeHmUpLH. .
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MoAenute Ha u3ctrq4BaHara cxeMa, AaAeHu Ha {ur. 2.61 6uxa

EaIIn U3t{epIIaTenHo xapaKTepa Ha eJIeKTp[t{ecKITe Bp63K}I CaMO aKO

AoBere Ha erreMe*Tnre ia nnaaplra'THrr (pannosnaxnn). B geficralmer

rrpr onlrcaHuero Ha erreKTponHa cxeMa rpa6na Aa HMa AaHHH 3a roBa'

rofi roHrpereH u3BoA, v3 Ha eneMerlra E; e cB6psaHa etleKTpl4qecKaTa I

cKume eepu?u o : {or, ..raql. Toaa ragucrcsa il3rroJr3Banero Ha Apyr[
sa flpeAcraBsrle Ha crpyKTypnl4t MoAen Ha o6eKTa (enertponxata
HarrpnMep upez 4ufipooa ilanpuqa urru qpe3 cnuctllu.

llo ananonlr.E ce npeAcraBar n crpyKTypHl,tre MoAerrlt Ha eAHa cxeMa
r H3noJI3BaHe HA MATpI[qA, KOCTO BKJIKII{Ba UJM MHO)KeCTBOTO Ha e[eK-

fxrrf rrnTe erIeMeHTn - Mtt = lEnil rrrrrr roBa Ha n3BoAure - Mttr: [%r].
nrMeHTTT Ep1 fiA MaTpllqa MII Ct,OTB€,TCTBa Ha nOUepb Ha erreKTpoHHlrt
{.verrr, .tnfiTo t-Ttr H3BoA e cntpgaH c erleKTpnqecKa Bepl,rna Houep rt, a
4.verrT T v;p H8 MaTpI{q& Mttt e noMepST Ha I{sBoAa sa i-rus eJIeMeHT,

e cBGp3aH K6M eneKTplrtlecKa Bepr,rra nouep fr.

O6nxnoaeao cnoMenarrre Marpnqrt ctArp)Kar sHaqHTeJreH 6pofi ny-
ru erreMeHTr{, KorrTo saeMaT !.!3JIlrIIIHrt KJIeTK]! OT naMeT'fA na EI,Iill. 3a
..r. HsMarru o6euzn or rraMerra na EI4iVl, neo6xoAnu 3a ctxpaH.EBane Ha

pMarlr4sTa 98 eAHa cxeM8, ce HgrroJrgBa npoAcraBtne na geftuug MM
cnuc%Ilu.

2.4. ABTOITATII3AUIIA HA KOHCTPYKTIIBHO TO IIPO EKTI.IPAHE

Anror*arugaqlrrra Ha npoeKTrlrpaHero [peABr.rx(Aa,upeAcraB.sHe Ha
,l.ITpoHHlITe UBAeJII,IA BBB EI4IA Ha MaTeMaTlIlIeCKlt MOAeJIU, KoeTO nog-

Ba, Ha 6asata Ha npoBerKAaHlra c r*x Mr{IircJII,ITeJreH eKcnepuMeHT, Aa
rr,KpaTr{ pr3Ko npoAEJrNCtITeJrHOCTTa Ha III4IK6,Ia Xa paspa6otKa u Aa
rro11o6pu nefinoro ra.recrao. Hafi-unporo pasnpocrp8HeHlre upn aaro-
H 3arlnaTa IIa KoHcTpyKTltBHoTo nopeKTnpaHe nMaT [ocJIeAoBaTeJIHUTe

3a aHaJrug lr cuHTeg. Te ce caexcAar Ao Hacoyena FeHepaqlrt Ha
xecTBo oT BapuaHTu Ha npoeKTHr.r perueHr{e r.r ns6op ua Haft-go6pue

lt'1,T.8 Ha nocneAoBareJrHoro otceftnane Ha HenepcueKTI/rBHI4Ite BapI'raHT4.
frf,crorrrltr.s pasAen ule 6tAe pasrneAaHo HaKparKo rlopr*rupaHero Ha rro-

l.r(oBaTeIIHlt annop[TM]r 3A peIUaEAHe Ha OCHOBHttTe 3AAaVrit lla KoHcTpyK-
Ittroro npoeKT[paHe Ha eJreKTpoHHI4 I'r3Aen!tt: 3aAaq]tre 3a KoMrroHoEKa,

rMecTEaHe I{ TpacupaHe.

flpn uatpzxHo ouucanue Ha cxeMara B KaqecrBoro Ha eJreMeHTn

Marpuqara Molar Aa 6tAat us6panu eJreMeHTrlTe rra eA,Ho or rpxre
CTBA.

Hafi-unporo pa3[pocrpanenle rrpu MarpuqHoro npeAcraBtne
cTpyKTypH}lTeMoAen}rllacxeM[uMaMaTP}IqaTa,cScTaBeHaoTeJIeMeHT
HA MHO:KSCTSbIO Ha eJreKTpl{qecK[Te;Beputt{, Ttft KaTo te gael\da Hafi-

rrbK o6eM B rraMeTTa Ha EI{M. B rosu, clryqafi lVlJVl na eA,Ha cxeMa Mo}rce
ce rrpeAcTaDU nafi-o6u{o B5B BUAa:

V1 ... V1 ... Ve

(2.16)
oj t  . . .  adi  . . .  c ldp = [ei;] ,

K%AeToeJIeMeHTtTodi [peAcTaBJIf lEaI IoMePtTHaeJIeKTp}IqecKaTaBePu

. Kotro cBtpsBa t-T[ ]l3BoA Ha i-Tlt erreMenT Ha cxeMaTa.

3a gice pisalrvanat BxoAnure u rrsxoAHure 3a AaAeH eneMeHT 'Ed

plrru, u3xoAHara BePrlrra ce MapKupa c6c 3ae3Aa t *t. BCSKS BepUrAt

ocBeH lr3BoA,lr Ha erreMeHTri Ha _C)(eMATa qBsp3Ba U HenplIHaAIIerKaIq,lt

Te3U ereMeHTIiI t{sBOA}r (nanpuuep sxoAosc n I/I3)(OA,I! na cxeua'ta), ce or

nt3Ba c Mr{Hyc t-t.

Ha 6aaata Ha l.I3irolrenlrre npaBlrna Molrce Aa ce ctcranr'r MJVI ua
Mara, rrpeAcraaena na rlun. 2.6:

(2.17)

'Ut 02 03

|  - l  6* -41 n,
l 6  7 *  O lEz

^r__ l  8  -4*  z lh ., , t ,= l_ ,  g*  6 lnn
I  8  -3*  o l ru
L  8  - 5 *  0 l  E e

K 1lo e lr3Becruo, npn ftepapxlri{Hara oppaHn3aqr,rs Ha KoHcrpyKrIHa-
rra PCA KoilnoflosKant,r ce cBexcAa Ao orrpeAensHe H8 CrCTaBa Ha rulloBtt-
rrreMeHTu Ha iloncrpyKqr,rrra (uogyru) Ha BcrKo nr.rao. Tasu 3aAaqa ce

E1

;,

Eo

a o6urcnoseno orAorry-Harope, T.e. npeAcraBn.saa ctcrasiae Ha Mo-
tru oT.?-To cTpyKTypHo HuBo rtpes rr3IIoJIsBaHe Ha Beqe roToBu MoAynH
r 1r - 1)-no nuao, B KaqecrBoro Ha Kpurepr.rlr 3a onruMaJrHocr npr4 peura-

rra 3aA,aqlrre 3a KoMrroHoBra o6nrnoneuo ce I,r3noJIgr,a uru Kpumepunm
uutiltIrz.teH cyMapeH 6poil nu munoSeme uodyau, usnoJnlaHu xa i-mo ile-
tu,rto HuBo Ni = Drii, KGAeTo x;i e 6poft, Ha MoAynuTe or yr-rn fun,

,f NrlfeHlr B ?-To HI{Bo, ultu Kpumepunm 3a i4u|uMareH 6poil xa spb3Kume Me_

,tt rtody"tuine, cbcmasnulu i-mo xueo R;= 0-, b f .R16, Kaflero ,R;1 e 6poft

. ff r,rrlrrHHTe Bpr3KH sa k-rue MoAyn ot ;-ro'l?t"o. fltpwrxr Kpurepuft
, n r'[)3aH c Mr.tH]rMI,t3I/tpaHe Ha 6poe Ha rl,rnoBere MoAyrI]r, neo6xognvu sa
. ril3r{paHe Ha cxeMara u rofi fionpuHabs sa nogo6penaHe Ha KoHcrpyKTr,t-

'!,.I r (' xapaKTepl,rcrl{Kllt_ Ha anaparypata, HeliHata rexHojlofurrHocr H ueHa.

4 l



llF

Ja.

Broprm Kpurepsft ocnryp.sBp noBurrraBaHe Ha HaAelrcAnocma.Ha
rlr{Jrra: flpn lraMansBano Ha 6poe Ha BpbsKIlTe MexrAy orAeJlHrrre
rraAercAHocTTa pacTe nopaAu HaMarrfBaHe Ha cMyule'lusTa a
Ha cnFHaJlnre.

, flpu aBTordarusaqusrd EA l(oxctrpyK?erBrloro ilpoeKTupaHe Ha

IIOISBaT 3a PeAnlt3tlpalle Ha cxeMaTa npu cna3BaHe Ha usficKBa}rfisrz
eAr{H oT crroMeHaTilTe '(purepvru.

I,lsucxssuugra Ha rrbpBllt Kpurepilfi Ba KoMnoHoBKa nplr DI3
ne xa rpa$I{ Morar ga 6:rgar ger}nxrpanu uo ctIeAHIl.s Haq}ru: or
G(X,R), c6oraercrBam sa cxeMara !a.TgAell{ero' Aa ce orAenll
uiniuir 6pofi uaouopilnn noqrpa;$u Gi(Xi,.R1), c'rornercrnaulu na il
MoA,yn. PetuasaHero Ha ra3u ser{aqa ce nocrura t{pes u3lloJr3na

Ha nocrreAoDa?eJrHu alroprlTMtr.
3a uaroctpaqut ryK rqe 6r4e pasrureAau rrpu]tqurr'rr Ha

Ha rrocJreAoBaTetlHu anropuTMl{ Ilprt KoMIToHOAKa nO KpI{Tep}Is 3a M

Marren 6pofi atHruHI{ Bpb3K}r. l44enra Ha anropnT'bMa ce cBe)KAa Ao

, I r ('(: oTI\eJItT Bbp)<OBeTe, cB.bpg8Hlt c OcTaBAIqUTe BtpXoBe Ha rpa$a
, , r ,ir MarrGK 6pofi pe6pa; aj lMr;l 1nr - B TaK6B ctryuafi rpr6na ga
. r1 f ,'i,])rlru ue6op xa BtpxoBe, HelprlrHaAnex(arql,r Ha Mgot(ecraoro Mz;,

Typlr urupoKo nprlnarrcenrre rMa reopuc"a na rpar[ute. Peinaaanero
sa,q,aqara sa xoMnoHonra [s]rcrria rrpLr ]Isnecreu rpar[ G(XrR), nHTepI:
Trtpsq cxeMa?a Ha nPoeKTr4pyeMoTo lrsIlenue, Aa ce oupe,qensT lloA,rpaq
€i(Xirftr), caornetcrBaq,I{ Ha pa3JrnqHure runoBe MoAynu, Kot{To ce

'|l , ,'a cB:bp3aHlr c B$pxoBeTe na rpa{a G1 c MaKcrrMarreH 6pofi pe6pa.
L' , rirIIHsT nogrpa$ G1 ce u3KnIOqBa oT vt3x'Ar',ut'vr B notryYeHl,te rpa.b
' \ ' /?-) ce lrs6upa Bp6x c Hafi-nonslra noKaJrna crerreH, oKoJro rofito

il' rrlKeHH.q aJIfopr,rTGM ce rlopuupa noAnpar! Gz. IlportgctT ce noDTap.s

'l 
lle3ynra? or perrlaBaHe Ha BaAd'{ara sa KoMrroHoBKa KoHcrpyKToptr

r,,,, rirfE c n H& 6poft uogyau, Kotrtro tpa6na Aa 6tAat pa3Mecrenrrr B MoH-
. { ' r-t npocTpaHcTBo Ha TnnoBaTa KoHcTpyKqI,ts c oTquraHe Ha 3aAaAe-
ili . )r{crpyKTrrBHo-TexHoJlor[qHr ofpann.tentr9'. Patr.ecmeaxemo npep
?.r, rira BToptt eTaII oT [poqeca Ha KoHcTpyKTuBHo npoeK?lrpaHe u ce c6-
trlrr ., o[peAeJlaHe Ha .naft-yqavnoTo MoHTax(Ho MscTo Ha MoAyIIuTe oT
r i -Bo KoHcrpyKTlrBHo HHBo B KoHcrpyrcrlr4aTa Ha.MoAynuTe or rro-Bl,[-
,rrr,, ) i-To nrno. OcuoBHa IIe'I Ha pa3MecrBaHeTo e ca3AaBaHe Ha uaft-go.

-{OBI4ff 3a Tpac[paHe Ha eneKTplItIecKUTe BpG3KI4I ffpH OTt{rTaHe Ha
;tilHr,rsTa ea o6equevaBaHe Ha HopManeE TonJIuHeH pex(HM lI eneKTpo-
''faa c:bBMecruMocr Ha MoAynure. HegasncuMo or c.bu\ecrByBanero Ha
' {ipoft Kpr[TepHH sa pa3MecrBaue (ultrnr,r*leH 6poft npecuqaur,rs, Mu-
:i:a clMapHa A6nxcI4Ha Ha TpacilpaHlITe BptSKlr, MaKcr{MatIHa 6nHsoct
,' i,.oAynraTe c Haft-roraM 6poft nptsrl{ noMe)KAy cn ra r,n.), fJraBnoro,
ir;.q6aa Aa ce nocrl4rHe npl4 p&sMecrBaHero e MaKcuMaJrHo onpocra-
.r rrpoqeca Ha TpactrpaHe.Ha BptsKrirTe MelrcAy MoAynlrTe, KoeTo o3Ha-
,{resneqanaue Ha Mr4HrrrMarren 6poft HenpoKapanu Tpacera. I4gsecrnc
!;pH pa3MecTBaHe Ha ??, MoAynr{ B pefyn.f,pHo MoHTax(Ho upocTpaH_
p nosrrlluu, o6ulusr 6poft Ha paaMecrBanuara N(n,p) = p!/(p - n)t.

,3lraqaBa,-qe TapceHeTo Ha oIITlrMarIHo pa3MecTBaHe rlpeS npol{rpa_
a Bclrr{K?r B63Mox(Hr{ napubnru e Herlenecto6pasno \pu n > 1b. Ero
r tlpn peulaBaHeTo Ha Ta3I4 sa[,aqa Ha KoHCTpyKTI4BHOTO rIpOeKT]Ipa-

,rairara pa:pa6offiara Ha nocJtedoeameauu atiopumuu. OcHbrua ngee
,r anfopHTMn e HAea?a 3a noApex(AaHe Ha MOAynI{Te no oflpeAene_

'1 i ijHarr}f. fl'rpnouavanHo ce ycr&HoBqBa HSKaKBA nOCrIeAOBarerIHOcr
:iy.rrnTe, cJIeA Koero ga BceKH or rqx ce onpeAerrr{ uaft_go6pata uy
;;r no ra:6pau KpHTepHpr? HanpnMgp MHHTIManHa cyMaFEa A,.rn)r{HHa
'3KI,ITe c Ber{e pairraecrenure MoAynr4. KasaHoro osHar{aBa, qe aKo no
l:lTepnft rpe6na A,a ce onpeAerrr{ Mrcroro Ha /c-tu.s MoAyn npu Beqe
f ltlrtr rn na 6pofi MoAyrII4 e Heo6xognMo Aa ce T,bpcl/r MI/!HI{MyMA lra

..'.1.'it Aln)I(t4rta Lp: D oxidu, KaAeTo oki ca erIeMeHTLr Ha MaTpr{-
t = l

,|. irnexoArrre ua rparfa G(X,ft), vpes xoftto ce onlrcBa cxeMara Ha
'' ."'), a dri npetrcTaBrrsBa KoopA[rraTHa A,brrrcrHa Mex(Ay stivorcHn-

'.ii ,'nriruta:*fl{l{ nosr{t\Hrr na /c-ru.s MoAyn I4 MoHTa)KH}ITe no3rturrH
1) ;.13MecreH1t'rfi rJ, ua 6poft MoAynI,I. cneq onpegefl.EHe Ha M.ACTOTO
,i.r MoF;yn npoil.ec.bT ce noBTapfl 3a ocTaHaIInTe MOAynLr u cno6oqnu
:  l : .

AHoro. fltpaorravatlHo Ha 6aaata Ha cxeMorexHl{t{ecKtt c'ro6paxcenn

ns1upa lr3xoAen (uavaaex) erIeMeHT (vogyn) Ha cxeMara. Tofi ce sxnr l l r !  ,

(:

3aeA,HO C DCnr{KU CB'.bpSsnvr c Hero eJreMeII?lI B n6PB}Ifl KOMIIOHOBaH

Axo'uorryuenulLr 6pg[t Ha etleMeHT]rre e paBen Ha_3aAaAeuu.s MaKcIl

Ao[ycr]rM 6pofi eaeuenTtr B napBtrfl.8\3en, To c roBa KoMnoHoBKara

KtlroqBa. Kgrato BKJIIoqeHT{Te EbB Ba3erla erIeMeHTIa ca rroner{et

ce orcrpantBar, Karo ns6op'br Ha nocJreA,Hl/rre ce u3ts'bplrrBa tro

Te AA IlrMaT v,:A}i.vlv.aIrerl 6pofi aplsrl{ c ocTaBauIvITe '.r3B"bH Etsetla

tn. Aro BKJrlorreHlrrre B,t'B B'b3etla eJreMeHTu ca no-MatlKo or MaKcI4

AorrycTlrMoTo, ToraBa ce Ao6aBsT HeAOCTI4naUIn eneMeHTllr, KaTO OT

Tarl;nr,z B'bpxa ce us6upa oH3lI or ux, rorlto npll'r'c)KaBa naff-longu

KpaTHu pe6pa. Blpxat a; Lr Bcvtvr-u cB'bpsaHu c Hero BGpxoBe ce

l u t ,

B',b3erl ce oTAeIIg O? CXeMaTa u no c6ulr'I.g Har{tIH npoA,.]bnxcaBa

TZ Ha tror,vr B'b3rv. llpoqec:rr ce noBTaps goxaro cxeMara 6tge pas

ua neo6xogttuun 6pofi B'b3Iru,
IIpu npegctaB.sHe Ha cxeMara fla us4ettvlero r{pes npaSa G(X,!)

to)r(eHrrgr anroplrrbM Motce A,a ce $opuylupa no cneAHvIs rrav: H'

HarraiHo ce 3aAaBa 6poxr J na nogrpa$ure G1,G2,.. . ,G1' ua Kotrro

noHotsaHlrre ce us'vpar raKlIBs, KoI4To I,IMaT Hafi-folXtU 6pofi Bp63KlI c

MeHTUTe, Bresn],/- Ber{e I ctcTaDa Ha KOMIIOHOP,AH':,1^fl' B63etI. oOpUUpat

4a 6tge pa3p.l3aH rpa(ltr G u gouycruuusr 6poft na-ntpxoBere B,rB
xu uog,rpa{ rtt,rt2,...rn1. Cneg ToBa B rpar$a G ce oupegeJlt BGpxGT
yralr-ronlrwa tIoKaJrHa creneH (noxannata creueH Ha eAI'IH Bp'bx e

6poe Ha unqug,errTHsre H" toiu np:rx pe6pa)' np" :aalrulruero Ha

a rpa{a Gr. Hera c M4 ce o3Hat{u MHo)KecrBoro or BbpxoBerer BKII

s Gt. Toriaa ca D63MoxcHu rpu ctryqat: a) lMn;l = nt' Koero ostl

ue nogrpar!'w Gt e c%craBeH; 6) lMx''l) nr - ycrloBlre' Koero Ha
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Hafi-rpygoeMrcara qacr Ha KoHcrpyKTrraHoro npoexTlrpaHe e
ffT Tperlr erarr - mpacapauemo Ha eneKrpu.tecKlr Ep63Kn. Ha roen
ce onpe,qer.s KoHKPeTHaTa reouerplre Ha rIeqaTHuS MoHTa]IC, peanrrs:
Bp63Kur€ Me)r(Ay eJreMeHTr{Te Ha cxeMara. I4axoAnu AaHHu sa rpacrlr
TO Ca CU!,!C6IIUTe HA BePlIrI{Te, MATpUqHUTe [apaMeTp[ ]I TOIIOJIOTIirI

cBofictBa Ha TlrrroBaTa KoHcTpyKqnS u Ha HefiHHTe eJreMeHTtt, a TaKa
ulo notryqeHuTe uPlt peluaBaHe Ha SaAarIaTa 3a pa3MecTBaHe KoOpAlt
rlr3DoAilTe Ha eJreMeHTUre. I{eA Ha TpACUpaHeTO e KOOpAUHATUTe Ha
Aure Aa 6r4ar ca%p3ann ralca, qe Aa ca ocr4fypu MlrHuMyM Ha:
Atnrrcl,rHa Ha Bcuqrrr rpacera, 6poe na rexHure npecuqaHr.rc 14
AGJIr(nHaTa Ha TpaCeTA"a MeX(Ay OTAenHlr?e MOAynU. oCSeH TOBa e
xoA,r4Mo [eqaTHuTe upoDoAH]rqu A& 66AaT pa3MecTeHrlr paBHoMepHo B
Tax(Horo [pocTpaHcrao. 'Drft Karo us6poeH.vrre usucKBa'lus ca
pel|llBl,r, TexHrtT npnopllTeT ce ycTaHoBtBa B saBucrlMocT oT
npaKTllqecKa 3aAaqa.

floae.rero lrcBecrnlr anropnrMu ga rpacupaHe ce ocHoBaBar Ha
bun ateopumou (aazopumou ua JIU). OcHonHure npnnqnnu Ha ro3r/r
pnmM ce cBexcAar Ao cneAHoro. Monrax<noto npocrpaHcrao ce
Ha KBaApaTHu [nolqaAKfi; l'vlttlTo paBMepI{ ca KpaTHu Ha cTtIIKaTa
opAlrHaruara Mpelca. Yact ot re3lr nnoulaAxtr Morar Aa ca 3aeru or
I[rilvIln IIeqaTHI{ eJIeMeHTIrl I,I IIpe3 TS)( He MOta? Aa ce IIpOKapBaT

Ha scgxa nnoulaA,Ka ce npr{cBofiBa croftnoct pi Ha reryIoBHara
cJIeAHOTo- nPaButlo: aKo TenIoTo Ha nJIOuIaAxz k e pk, To TeryIoTo Ha
Baulara (ft + 1) nnou{aAKa e pk+r = Px * l. Teuoto Ha nnoulaAKar
KOATO 3arroqBa pa3npocTpaHeHueTo Ha BtJIHara ce UPI{eMa 3a Hyna.
MOlrcHocTTa 3a opToroHanHo catpsB4He Ha.ABe nnoqaAKtrr HanplIMeP
B, ce orb>xAecrn.sBa c BtsMo)IcHocrra 3a pa3rrpocrpaHeHl{e Me}rcAy r.e
BtJrHa. Pa6orata Ha aJlnoplrrtMa Ha lln ce peanu3l{pa no cJreAnilt
Or rasro"ruuxa A ce MoAetltpa pa3npocrpaHenl4ero Ha EtJrHar vufiro r!

rpa6na Aa Aocrnrxe ror{Kara B (raeu qacr Ha aJrropl{TaMa ce Hapl4qa

npocrpaneHne xa braua). CaeA rosa ce.upoKapBa rpacerot
ot rpaftnata rortKa B, raro ABu)KeHlrero KaM A ce uzarpruBa no
rIA!{ylH, qe npn [PeMuHaBaHe oT eAHa [noulaAKa K M Apyfa

roeSuquenr pk Ea :,;,al'zanuaa
Ho. Irlsnox(eHoro e
$ur.2.7, K'bAero I1u{pure n r
CIOTBCTC?BAT HA TCryIOTO HA BC.SKA

uIaAKa, saeTI{Te OT neqaTHtl

ro rtl)eAnogura npeg, ToBa B HanpaBneurre 2 u Hanpaanenue 3 e [pr4opureruo
ctrpruo 4.

Anror,rarusaqlrrra Ha [poeKTnpanero Ha pasJrl{qnu erarru or cG3Aa-
lrrrcro Ha eAHo lr3Aenue (ilyHxquonaJrno, KoHcrpyKTIrBHo u rexHoJrofuqno
frlx)eKTr,rpane) ce octqecratrBa vpe3 lrs[oJrsBaue Ha crrcreMil 3a aBToMarH-
afit,sHo [poeKTupaHe (CAflP). Aaropramu:m, no roftro ce rrsBbprlrBa npo-
atrupaHero Ha BceKu erarr or paepa6omaea, e [peAcraBen Ha $ur. 2.8. Cr-
lapx(aHlrero Ha orAenHlrTe onepaqulr, MapKr4paHr/t na rlrarypara c qu$pu,
a crreAHoro: 1 - cr,unes H8 crpyKTypai 2 - cbcraBsue Ha MareMaruqecKn
rrr(cn; 3 - auexcg,aHe Ha AaHHul 4 - peuranane Ha MareMarlrrrecru.s MoAen;
I npoaepra sa lrstrsrlnen]re Ha rexn]rqecKoro 3aAanue (T3); 6 - crarucru-
rtfcKr{ aHaJr}rs; 7 - npoaepKa 3a u3naJrHeHne na T3; 8 - omuulrza4ual 9 -

lf MeHeHue Ha crpyKTyparal 10 - lrsMeuenue Ha rexnurrecroto sag,aunel .Ll -

o$opunrb r"-1 TexHr{qecra AoKyMeHTaqus. 3a Aa ce l{srraJruld roau aJrrop[-
ftu e neodxoArrMg Aa ce BtBeAar vnucnaznuflrd na T3 z aeo6xognr,rure
IIHHH OT rrpeAxoAeH erall Ha [PoeKTupaHero,

od*l
erarr

I naoqagKl{ ca 3alrlpuxoBaHlrt, a nocl
i -f 2 Horo rpace e noKa3aHo c nfi:brna lru

i 3a Aa ce orcrpaHrl Heonpe,qere
B TIOCOKaTa Ha ABUXCeHUe rTprl

| 
9r{r' z.d I

Ha nceru eran fipoexTupaHero 3arroyBa c PeruaBaHe Ha 3aAaqara 3a

GrHTe3, T.e. UpneMaHe Ha TexHuqecKo perueHl{e 3a HaqaJrHlIg BapuaHT Ha
cTpyKTypaTa Ha lr3Aen[eTo, cJIeA KoeTo To3]I EapUaHT Ce O4eHtBa B KaKBa
crenen )EoBnerBopffBa u3lrcrBaHusra Ha T3. 3a oIIeHKa Ha BceKIlr BapfiaHT
cc cGcraB.E HeroBusr MareMarl4r{ecKu MoAeJI Y = F(X.P) u cne4 BtBe}rcAa-
Ne Ha crofinocrrlre Ha.orpaulrr{euuflTa P u sa u3MenceMure $arropu X
tofi ce peuraBa, cJreA Koero [otryrreuure noka3areJrrl Ha KaqecrBoto Y ce
cpaBH.EBar c6c BaAaA,enurc s T3. Fnoroae ot 1 Ao 5, crcrasst KJroHa Ha Ae-
tcpMrrHr{paHoro rrpoercTrrpane. Aro u3rlcxBanrrara na T3 He ca JEoBJIeTBo-
peHil e neo6xoguuo Aa ce il3B6pruu napaMerplrr{Ha ourlrMu3aql4a (6nor 8),

lrrr,r Aa ce ua6epe Apyra crpyK"ypa na nloerrupaHoro u3Aerllre (6nor 9),

tf/rr,r B Kpaen ctryuaf,t Aa ce rr3Meusr il3ucrBaulr.ara KtM ltSxoA,Hure [apaMe-
rl)r{ Ha u3AeJrr4ero, BKJIrcqeHu n T3 (6nox 10). flocne4Horo e He}I{eJIareJIHot
T',r, 11 KaTo rr3tlcKBa 3aA5 JrlrcuTe JIHo csrnacyBaHe c. Bb3floxcuretls.

Caeg _raro B pe3ynrar Ha AerepMl/tHupanoro npoeKTl{paue ce nocrr!-
r'rrar 3a[,oBoJr]rrerrHH HoMr{HarIH}r ctofrHocru Ha }r3xoAHlrre napaMerpu Ha
[3AeIII{eTOr Ce II3B6pIIIBa CTaTI4CTHT{eCKI{ aHaIIU3 lI OilT]IMIISaIIU9 c qen Ha=
vsrr.f,Bane Ha HeroAHpITe I{3AenUg trpll npOLI3BOACTBO. lIpU CratlrCTUrIeCKIlt.a
arrarll43 ce oTqlITaT peaJIHuTe cTaTucTI4r{ecKU pa3flpeAelleEug. Ha flapaMe-
T[)I,ITe Ha MaTepnaflI4Te ]I FpaA]IB]IUTe eneMeHTllt I{ c'bIqecTByBaIIIUTe KO*

troJraIlI4oHHH BpS3KIlr MeX<Ay napaMeTpHTe Ha eJIeMeHTI{Te. cratilCrU"re-
|.KrrrT KJIOH Ha CXeMaTa Ha llpoqeca Ha [poeKTl4paHe csIIIo lIMa TPU BePnnu

HA C'.bCeEIIVr IInOUlaAKH C eAHaKBrl
rtIoBHr4 rpe$nqr,renrl4, ce B'bBexcAar
npaBnsBaulu KoopAuuarr. Te oena

@ur, 2.8

I 9 to t t to tt !t t3

T I I I 1 0 t t t2

6 I 7 I I lton ,t
5 5 6 1 ,4
I 3 1 5 6 + v/,,.I

, 2 3 t4 a 6 7 8
2 , v '4 4 5 6 1

! 0t t 2 3 q 5 6

Qur. 2.7 BaT, qe ABI4X(eH}IeTO B HanpaBneH
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Ha o6parua BpG3Ka. 'llpu nononcilTerrrvl pe3ytraru or l,I3r{I.Icneausra
npeMunaBa r:sM o<bopu.sHe Ha rexHtrqecKa AoKyMeHTaIrHs, ueo6xogr,rua
crre4Barqrr.fi erarr Ha rrpoeKTupaHe (arco pasrnelrcA,aHl4sr eralr He e noc
ufiu ce noArorBs nn$opr,taqzs Ha MaITTI,IHHH HoclrreJrr{ 3a rexHorlortti{
KonTponHo-E3MepBarenno o6opyqnaHe, Koero ce ?I3notI3Ba npl4 npcll
CTBO Ha U3AeIII4eTO.

Bc.sxa cncreMa 3a aBToMaru3l4pauo npoercTnpaHe ernrcvna: 1) fl
rIotKHo [porpaMHo o6esne.{eHre, Koero rto3BoltBa: Aa ce npoeKTl4pa alt
pnr6M6T ua ($yRrcqr.rouprpaHe u crpyKTypHara, erleKTpilr{ecKara,
fr{r{HaTa cxeMa Ha r43AenueTo; Ea ce cuHTe3plpaT KoHTpolupaqu
sa $ynrquonarren KoHTporr n unr$opvaqusra Ea ce noAforBrr I-ia Ma
HI{ HOCI4TeTIU 3a IIpOrpaMHO yrrpaBneHue Ha Te>(HOIOTfiTTHOTO

2) Texnnuecro o6esneqeHr{e - BKJrro'rsa EI4M u uepra$epxn yctporicrna
nso6pasaraHe, peAaKTHpaHe H AoKyMeHT[paHe na 6yxneuo-qu$pona lr

$nvna unrloprraaqur, o6eg,uneHra no ftepapxl4qeH HrIIrt Mpe)KoB uptrHlrltu
eAr4HeH KoMrrJreKc. 3) O6urocercreMHo nporpaMHo o6esne.{eHl4e - npeA
Br.sBa c'bBKyrrHocT oT crrcTeMHrr fi po4paMr{, opraHI{3I,IpaqI4 }r3n'bnHeHH
Ha npurlo)r<H]ITe nporpaMr4 or rexHr4rrecKr4Te cpeAcrBa Ha CAIIP. 4) I,I
MaqI4oHHo o6esneqeHue - BKJrIorrBa KaraJlo3fi, cnpaBor{Hrrldu u 6w6nl,t
AaBauIr{ cBeAeHu.E sa yur.rQaqnpaHr{ erreMeHTll, KoMnrIeKToBaqtI I43AeJI
MareplraJlu, MaTeMaTnqecKI{ MoAerIu, a TaKa c6u{o onHcaHr,re Ha c1'aH,r

npoeKTHlr npoqeAypl4, TurroBe npoeKTHI,I pelueHut LI Ap, 5) Jh,rnrsucrrr.{
o6esneqexfie - c'r,AGp)Ka alrroprMlrr{Hrr e3r4rrr4 or Br{coKo Hnno (Oc,
IIJ[-l, llacxan, CVI u Ap.), axoAuu r4 rr3xoAnr4 e3I4IrH, e3!rr{u Ba ctrc
3a yrrpaBneHue ua 6asa AaHHr/r, 6) Meroguvno o6eaneqerlue - irpelrcrr$rl
Ba c'bBKynrlocT oT AoKyMeHTr4, onr{cBaulr{ Mapurpyra rra npoeKTi,rparre
anapafypaTa rt npaBl4naTa 3a I43norl3Baue Ha nporpaMHoro obe3irelleri
7) OprannsaqrroHHo o6esneqenue -. npeAcraBs opfaHn3?,r\Hti'ra Ha
Ha CAIIP.

Hafr-ron.q\ao pagnpocrpaHenl4e nprl llpoeKTupalIe na n3tlcjrlrrr rio €r-l
Tponuara rexHr4Ka uMar unTefptrpaHrrre CAIIP, rlu.{'r'{.) c"pyrii'jlpa 3 n
craBena ua rlur. 2.9. IlaxeruTe npnrlorxill{ ripofl,a\(r{ (niflI} o6esire"ia
CI4CTOMHOTO, etIeKTpI,IqeCKOTO, KOHCTpyKTI4.ITHOTO ,l 1'OIIQTlOI'I4qiIO1'u n

TrIpaHe Ha r{3,q,err{.sra. Asrorvrarr/r3r{parioro pa6or:ro r.{;rcro (APM) no
rIffBa Ha.oneparopa Aa ce HaMecna Ha pas;ilralHl{ erairr{ r)T rrpcri(:rupag

"r r'tilGTHocT Ha MoHTaxca, It3-
,, I1{)TO Ha H'KOJTKO MeTanII3Itpa-

, rlr.H. Maprupyrtr, uo Koftro
' r , 'I)pIUBa npoexTl4paHeTo Ha IIe-
.r lrlarna c pr3rror3BaHe na CAIIP,
. r , .rr ua $rar. 2.10, a Ko.sro rlu+pu-
', r' i'I' cneAHOTO CbAbpXcaH?Ie: I -
. , ,  : ra  npoeKTHpaHel  2  -  xoHrpon

, , r  . , l {Te  3a  npoer rupaHe; } (3 - )  -
., "uvna (povna) rouuononxal
, agToMarr.rr{Ho (ptvHo) pa3Me-

. ,if 5-) - aBToMarrrqno (povuo)
.l'. ar'ie; 6 * KolrrpoJr Ha pesyJlTa-
rr|r. ilpoeKTr4rpaHeTo; 7 - notry-
'fr na $otourz6nosu n qepre)Ku,
..' ,.. i:a noAaBaT B {exa 3a npou3BoA-

r r rl iler{arHl{ nnarru 8.
.,'IIIP raox<e tra ce ll3nor3Ba ca-

e,,, i .. i ' I 'etIHO, l l i l I j  KaTO C,bCTaBHa
',n, lLioAcucter*ra) na flo-crrox(Ha crt-
,  r , ,  {$ur .  2 .11) ,  ro3Bor rsBar r la  Aa

, rlecrBlr aBToMarlrsarlr4.a Ha HayirnrtTe r43cnegBaHr4.rr (ACHI4), Ha rrpo-
r i KoHcrpyKTopcrrirre pa6oru (CAIIP) pr Ha ynpaBrreHr4ero Ha rpotra-
r, ,rcro Ha Hlrno npeAnpn.rrrr4e (ACVTI). ArrouarprszpaHara cucreMa 3a
t, xeHlre Ha npor.r3BoAcTnoro (ACYil) nrnrcvaa aBToMaTprstrpaHa cr4cTe-
r.^ , i 'rexHorrofr4qHa noAforoBKa Ha npou3BoA,ctsoro (ACTnn) Ir aBToMa-
f u,, rrirHa cucreMa 3a ynpaBneHue Ha rexHororur{Hr4s npoqec (ACyTD.
! rrl,..rrrleHl4ero Ha rpltre lloActlcreMl4 ce u3B6pruBa or aBToMarugupz:,:,a cu-
, i , ,r  r  Ba ynpaBJreHpre Ha Hltno orpactrr (ACy), t{pes unrenpupane Ha ACV
,, \(lj'rfl ce no[yr{aBar n6Br(aBn aBToMart'r3npagu EporrsBoAcrBa (fAll), a
'r'r ,,-pr{paHeTo Ha CAIIP c lAfI nosBoJraaa Aa ce c63AaAar r{HTerptrpaHr{
' r,'.r , r{)T€prl3l4panr4 [porr3BoAcrua (I4K|I).

ffIABA TPETA

TONJIHHEH PEXI4M IIPI4 KOHCTPYI,IPAHE HA PCA

i,--1;\. 3.1. BJIITffHI{E HA TEmTIEPATyPHI,Iff
Ir! ' PExIrir[ BaPxv PABoTATA HA PcA

i trt"quttilunm peucuil ce xapaKTepu3vrpa c6c ctBKynHocrra o? TeMrre-
, i , f )r4Te Ha BCI4qKII eJIeMeHTU, AnrI3aUlU B C%CTaBa Ha alapaTypaTa, T.e. C
, ,li)(,lderreHuero Ha meJtrnepamypHomo no,re B arraparypara, OcHoBHu na-
,"" il)H Ha TOn'rIUHHI{A pe)KIIM Ca HelOBaTa Hanpe?Hamocm A CmAquoHAp-

", llanperHarocrra Ha ronJrr{HHLI.s pex(I4M ce onpeAerrff t{pe3 flrtTHocr-
,, 'ronrr{HH?rs noToK: KoraTo T.8 He rrpeBrfluana 5 mWf cm2 (npenpxna-

il1 flOB,bpXHOcTTa Ha anapaTypaTa cnp.qMo oKoJIHoTo IIpocTpaHcTBo

Our. 2.10

@ur .  2 ,11

I
I

I

nnn-t I lnnn-zl| lnnn-H

\-.t lT ,?
h't?r:.. gaflqu (6A)

C uneua ta lnpa 6aeu ue m 4,

APH-tl laen.al lneua

THU nJ]aTKI'I, erleA KaTO Ca TpaCI{paIIH t43
cteu 6polt erleKTpr4r{ecKr{ Bpab3I<!r B aRTo
Tt{qeH pex{l{M, onepaaops? Mo)Ke ri,a cI
I.{ KOpHTI{pa pe3yfiTalfa, KaTo npo\..iilt
MecTEaHeTO I,I nOBTOpI4 Tpacrrpa]'re'r.:;.

f lrpnrare rrpoMr,rruneHa CAfIP,:a
opreHTupaHE K6M peIIIaBaHe Ha 3aAa,
3a npoeKTlltpaHe Ha iler{aTHMJIaTKE, r{

TpyAOeMKocT [pol,t3Tut{a OT l"o'IeMlrt"s
n pasnoo6pa3tre Ha pa3MecrBaHtrre

@un.  2 .9
xy nJIaTKaTa erieMeHTll, l{3r4crctsaHhr?a
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@nr. 3.1

oT 8[ApaTyPaTa MouIEocT P ce l,r3pa3xoABa uo c'IeAHu.s HaqI4H: rracr

Hes ce npeo6pa3yBa B rroJre3Ha eHepnufi (P"), Opy." qacr ce I'r3pasxoABa
HanpsBaHe Ha KoHcrPyKrll,tsTa (P") ta ocTaHaJrara ce pa3cefiBa B oKon
npocTpaEcrBo (Pp). Eananclt Ha eHeprl4sTa E To3rr crryqall ce on[cBa
crorHolrreHuero: P = P" + P" * Pp. Toununnngr pexcI4IM craBa craqul

He e [o-foJr.sMo or 0,5"C), pe)I(IrrMsT ce cqlrra 3a HeHanperHarr B n

BeH Crryqallt pelKIrMST e HaIIPeTHaT n TOBa HaIIara Aa ce B3eMaT MepKI/t

Hef oBoTo HopManlr3trpaHe trpes e+eKTnBHo u3rro JrSBaHe Ha MeXaHtr3MlITe

TOrrJrooTAaBaHe or aEapaTypaTa B oKoJrHoro npocTpaHcTBo. KoraTo
nepaTypHoTo IroJIe e Helr3MeHHO BbB BpeMeTO Ce TOAOpII 3a

TOrrJrlrHeH pe)KuM, B [porl,r8eH crryqafi PexcuMsT e HecTaIIuoHaPeH.
IdlloHapeH ToIIJITIHeH pe)KnM B63HIIKBa B anapaTypaTa IIp?l

r[3MeHeHUe HA nOAaBaHarA KtM HeS MOUlHOcrr Ha[pI{MeP nplr BKIIOqBaHe

lrSKrrK)trBaHe. flpu nrnrcr{BaHe Ha 3axpaHBaulut lr3Tot{HI4K KOHCyMI4

.*{ar- i l4.3a Ha TOntHHHI4g pe)KI,rM Ha efHa PCA Ce C'bC.raBt' I  1'orI, l Ir i l .
,r  ' . r1TepHcrl{Kvl Ha BctKo HI,tBo or Hei :Hzra KoHcrpyKTtrnrta i icpa:,
, . ' , ta, 6IoK, MoAyn, eneveur), Karo 3a l{enra ce H3norl3Bar ocHoBIrft-
'  .r . l r iH 3a npecMtTaHe Ha TeMnepaTypHr,r noneTa B crrolKHr4 ctrcTeMtr
lrr.  I4snonsnaHtrre ronlnHnr H MareMarnvecKu Mor{eJrH onr.rcBar
',r I{a ronloo6veH Ila orAerlHtrre KoHcrpyKTrBH}.I nuna i pa3nr.{-
,:jfr Ha AeTarinLI3aIIHt: oT onpeAerr.EHe Ha cpeAHrrre reMnepaTypt{

' . i ]eTe 
AO npecMaTaHe Ha rpuMeprluTe TeMnepaTypHH noreTa a MH-

.,r:. 'l-arca 
HBnprrMep ronrrlrHHara xapaxTepucruKa Ha 6lorc rra PCA

. .rc rrpeA,cranu Harl-o6u1o BGB BrlAa:

T " - 7 o : f ( P , P " ) ,

1'* e cpegnara reMneparypa Ha Kopnyca Ha 6noxa (npner"ra ce, ve
,lRo.[Hara nonGpxHocr na 6norca npeAcraBn.sBa. I/t3crepMtrr{Ha tro-
, ,  bpxHocT);

-') - Mo[1Hocr, orAeneHa B o6eMa ga 6norca or BcHqKLITe BKrrloqeltll
i r  cBcTaBa My eneMeHTh;
i'* - TorlllrnHa MoulHocr, orAe/IrHa or BGTpergHocrra Ha 6lora n
{.}KOIIHOTO npOCTpaHCTBO.

.tJII4HHaTa XapaKTepHcTI.{Ka Ha eneMeHT, pa3nono)KeH B6pxy Ileqa-
|rta n 6aorca, Moxce Aa ce npeAcTaBrr KaTo ue l43non3Ba npI,rHqI4II'b,r

ri' jro3uldllr, xorlro AaBa Bb3Mo)KHocT rrpl4 onpeAen.gHe Ha .fr:Mnepa-

iroItre B MtfcToTo Ha BKTIK)qBaHe lra eiIeMeHTa ,u,a ce B3eMe fipeABHA
'lleTo ira ocTaHaJILITe erIeMeHTr,I s 6noxa. 3a qenr.a ce nplleMar tle

" j ilaT ?r, U3TOIIHI{I{I4 Ha TOn.[llHa vi nL Ka}tana 3a O,fAeJIr{He r{a TOnJIr4-
,  j 'u ' rpemHoclra r ia Slora B oKoi lHoro npocrpaHTBo. B tarcts cnyvaf
r-:'r':l xapaKTgprlcrlrKa Ha eJreMeHTa Mo)Ke Aa ce 3annlue uafr_o6uto

1 i  f f l

' :,, _:",.,-- 
:_- 

j,r.,pr * )--f,rii. ,

'o*- I *-*l=l-**'*
rJ tr itolrlliocr oTncrleHa <t.r k,-rug. r,IBTor{i.IIii.;

: '  Mi iTJl l i r ) ' - t ' t ' ,  pal ;cc.qHa s oxonHoTo npocTpaHr:TBo npe3 J-- inna x.a-
. t , i \ ;

-.1 TonJ1-rrHcrt iioe$r.tqlrertr., oTpa3rBaud KaKB;r r{acT iJT P4 ce rlaJ].a
. I la3 f ire)nt,ilaHI4:I e,rIeMCli'l

; ,  ,  ion; i ; t t t , t r r  icoer laqncHT, tcol i . t r )  noKaj tsa I {aKBa qac,r  or  r i / -
. .1: i l i iTa ;14 . r ' ' t iv3 i lT i j  cr :  1;a:<:et7aa IJ cKo.r ! i { ( j ,1 'o npo. :TpaI IcTRO npc3
- 'i i1.a-x.:,ii.a,,t
.i_,.r:ij(:.i i-ilr c_;cliiroaTa:irIrl anapaTypaTa e noAJro)KeHa Ha BG3Ael:l_
':t rli)lrf)i,'ri-19;li-]il ,{ i:r':,},)iiU,:n'fC"IIHil TeMliepATypIt, A iI}KaI]IH Ce HA
' : . ,  Hi ,  i r l { ( t . ' t  J ' . i1 '1 i l t .  , . .  t ta r l . jcr . f?t .  : ) 'Lpxj  vuvi to c MoHTt4paHa r l
i.r.'i l,irn.rniie'I'fr ;rJ f aM-a''tr errapxrJ''pa. r[rb g tconc'rpy:{qI.1rI1.a-H& arra-

, f 1i.: C:1. tl Dr Lil-rt:I,l '.fli iLi l.{,3ilrttt :tA l.t.a},,(:_i,JlJt;i.Il,I? ili:} HaIIlltJ.ila.I.OC,f1,a Iia.

r i

peH KoraTo E pe3ynTar Ha ycTaHoBl[Jroro ce TepMoAuHaMuqHo
Me)KAy OKpbrKaBarqaTa cpeAa I{ IGAeJT}rero, HafpgBaHero Ha rroctleAHoro
npeKparf,Ba (P" :0) u csorHolueHueTo sa 6anaaca Ha eHeprunre
6uaa ang,a: P: Pn* Pp.

Hapactaanero Ha reMueparypara Ha aflaparypara cneA BKnIot{BaHe r
3axpaHBaullr.E r[sTotrHltK ce lI3B6pIrrBa IIo eKclroHeHquaneH saxon (r!un. 3.1
KOftTO Ce OnlrCBa OT Uspa3a:

KsAeTO ? - teUUepaTypa Ha HarpaBaHe Ha
paryPaTa cneA u3Tr{qaHe Ha BpeMe t
MOMCHTA HA BKIIIOT{BAHCTO Ii;

Tq - TeMnepaTypaTa Ha OKOtHaTa

Aa;

(3.1)  T -To:  A?-.*  f '  -  
"*o 

( - i ) l ,  t
L  

-  
\  r / J  . /

AT-.* - pa3nr/rKa Mex(Ay reMne
paTa Ha auapaTyPaTa r,r Ta3r4 Ha

BpelreroncrauTara Ha HarpfBaHe Ha dnaparypzra r e paBna Ha BF
Mero, 38 Koero HefiHara reMneparypa Aocrr4ra 63% or A?-o*. Bpevero
TaH?aTa f saBvrcu oT KoedHqlreHTa Ha TonnooTAaBaHe Ha anaPaTypaTa
rorIeMHHaTa Ha HeriHaTa TonnooTAaBar\a uoB'bpxHocT ^9 vr Maca m, vl
Koeibnrlr{enTa Ha cflequ{u.rHa ronnnua Ha rorrJrortocutens C.

HOTO npOCTpaHCTBO nppr

Ha TOnIIUHHO paBHOBeCUe.

Teuneparypnoro uolre B npolr3BonHa ror{Ka f Ha anaparypara ce
Ba r{Pe3 T.HaP. montuHHa xapaKmepucmuKa, IKosTo npeAcTaBn.sBa
MOCT Ha nperpgBaHeTo Ha Ta3I,l ToqKa cnp{Mo oKorrHaTa cpeAa oT
Ta,,pa3ce.f,Ha B c rrlaTa ToqKa Pi:

, 7 a  , 7 ,  _  t | D \
r r - r o - J \ r r J(3,2)
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Tonruxxuc fi pe:rnx, rona 6n AoEeJIo Ao geAonycrlMo noBuluaBaHe Ha rf MsrrHo AonycTlrMl{ TeMrlepaTypu, ilpn KorlrTo MonaT Aa pa6orxr. Ta-

Hara reurreparypa If rx! Tax Ha IiHTeHS]tBHocrra na olresrre A.
Typnrra sanncilxocr xa A rroxcc Ap cc orlPeAenlr dr u3pasa:

(3.5)

rbAGTo A("o) 
"rlep8TyPa;

oT TGXuGPaTypara ea paA[oeJlerrpoHeH

BasAyIIrHo oxJlaxtAane (sarqpnxoaanata
ctorDercrDa Hs pagcefiBaHero Ha

r.npnMep MaKc[MaJrHo AouycTI{MaTa TeMnepaTypa Ha repMaHuea p - n

Ha rraprMeTp[Te Ha eJreMeHTrTe e npl[r|rrHa 9a HgMeHeHile Ha l{3-
xap8rTep[crnK[ Ha rc{grrrrrlst B Kolrro-Te ca BKJrK)rreHn.t flpu
TeMnepaTypHn 3aBucnMocT[ Ha eneKTpl,IqecKltTe uapaMeTp[ Ha

o;(?) rroxe Aa ce onpcAenrr HeMeHeH]rero Ha Dcrra ]rsxog,Ha
repl4cr[ro Ha rnAeJr]rero c reuneparypara Y(?), raro 3a qerrra ce

Tarca nanpnuep aKo o6ert Ha lr3creAnaHero e RC-ycunnarerr, B Kaqe-
Ha n3xoAeH napaMerrp Ha [sAeJr]rero Y ce r{3rrorrsBa roe$uqnenmn

Ha.napaMerpure Ha rlacrlxrt erIeMeHTn (pesncropn, KoHAeH3arop[ rl
xu) ce onlrcBar c npocril aunefinn eaBr,rcrMocrlr or BnAa:

rog e 85 + 110"C, Ha currlrllrrea - 125 + l50oc, rra cr%KrroreKcrorrr,tr -
I n t.n. Toaa osxaqana, .te.pa3npeAeJleHnero Ha reurreparypHoro norre

anrparypara rpe6aa 4p 6tge rtrola, qe nefinnre eJreMeHTn ga pa6oret

Ha drKa3rrTe npn HopuaJrxa (ctafina)
rcMnePaTyp& Il(>HucKa oT TtxHaTa MaKclIuaIHo AonycTHMa.

. .A - rcroxureJl, KofiTo noKagla KoJIKo lrbru HapacrBa

Oae4onarengo Hopurrrxoro rfynrquoHxpane na PCA c BaBMo)KHo ca-
nplr ycnoBlrc, tre reuneparyparE tta nefinute eJIeMeHTn ce noAA'.bprNar E

BHOCTTs Ha'OTKasUle 9A AIAeH TIIII ItsAGJI[e npn ECTKO

He reu[eparyprr8 c 10oc.

rrenn rpaHnqn. LlsueHeHnero Ha ronnnnHnt pex(nM oKa3Ba arlrc-
rrpxy rrapauerpure Ha errexeuTurc rr Mo)Ke A! rn noapeA]r. flpn ropa

3a rarccrpaqur na {nr.3.2 e
nn3rtprulu ronJIrHHn atsgeficranr ca pascefiBaHlre npu pa6orara

SeBlcltxocT?a Ha IiHTeH3IIBHOCTTA Ha
anGMeHTLrTe rdotrltrocTlt, tt3xeHeHneTo Ha TeMIIepsTypaTa Ha oKoJtH8Ta

lr ronJrnnnr,rTe noroq[ or oKprrranaut]rre Bib3Jrrr h 6aoxoae. flpo-

rc). Karro ce Btr)NCAa or rlnrypata'-n_pn
Hlre Ha reMneparypara or 40 Ao 70"C u
EHOCTTa HA OTKA3UTe HApaCTBA Or 2 AO 6 [9BA AHAIIIITITqHATA 3ABIIC}IMOCT:

Orralure, nplrt{lrHeuil or reMrre
arsgeficTrus, Monar Aa 6lAar Y(T) = f l"r(T), rz(T),.. . ,r,(?)l  .

- f fBHe3a[E]r. flpu'runute 3a rrocrerreHxfid .y 9o .n tu lo\cc

. Orr. 3.2 ca: noHn)tcaBaHe Ha u3onaqnoHHgTe
Ha MATePnAJrlrre, yBeJrlrqaBaHe ra

ToKoBe, noxr4)rcaaane na npo6lraHoro Haflpe]rceH]ler il3MeHexlre Ha tra ycunBaxe K, a I KaqecrDoro Ha napaMerpfi Ha eJreMeHT[Te - cr-

TplfTe HA ManHtrTH]t cspqeB]rH]r, ]r3MeHeH]re Ha KanaquTeTa ]r Ts &r Kanaqnrerlrre C1 u h - napeuerpdre ua ctcranrrqnre
pGsrrcropn, roHAexsaroplr rt Tpan3rcroprr. Texueparypn]rre 3aBrtclruo-

TpaH3I{cTop}I' yBeJI}IqaBaHe Ha TOnn}rHHI4lTe IIIyMOBe Ha Pe3I'lcToPu u

sucropn'm r.n. Hs6poerlrre gBtreHus Morar Aa AoBeAar Ao cunHo ltsK

:l(") : ft("o)11_*d1-_ rq)l ,_BSHe Ha cur*arrure, upn roero HoPManHoro rlynrqronupaue Ha
Ta craBa HeB63Mo)KHo. Bnegannrare orKa3ur rrprquHex]r or
yrs'',enel{rrfl, ce AtnlrcaT rla: H8pyuaBaHe Ha q.f,nocTTa Ha

.R("s) e Crotrsocrra Ha ctnporltBJrenr{ero nprr HopM8nHa rexne-

KoncrpyKqlltra BcneAcraue Ha pa3nnrlHil.s roeduqr'reHr na auuefino

uI{PeHI4re Ha MaTep[antlTe; KOHAeIt3a,J.ut Ha BJIara, KoeTO BoAll Ao Merpure tta aKTlrBHlt eJreMeHT]r, nopaAu neo6xoguuocrra 3a orquraHe
ria yreqKu rrl Ha eneKTpoxnMlrqHa KoPosltc; BTBtpAsBaHe rlnu xerunefinocrra Ha rexHure BoJrraMnepHlr xapaKTepucrurr!.
Ha nyMaTa, c KoeTo ce noHulcaBa KaYeCTAOTO HA FyMeHUTe
aMoprlr3tpauln yctpoftcrBa; craPeeHe Ha npurro]lre u Ap.

EaextponHnre eJreMeHTu u MexaHuqHure rlacru Ha
ce xapaKTepusuparE crc caosra mgpuo2grng!'tu6osg, I'I3pasffBaula ce B

co6nbcma Ha Marepl{ailvtre n eJreMeHTI{Te Aa n3A%prKar K

xa aary6ure Ha KoHAeH3aropI{, r3Menenne Ha c%nporrraJleHuero Ha
cropu, lr3MeneHue na roetbnqueHTa Ha ycunBaHe u na o6patnua I

ro ats4eficrBlre Ira Bucor'u u r'ncKu reMneparyllll.
ce onPeAels oT TeMnepaTypaTa, nplr Kotro HacTSIIBaT

MeHeHI,rt Ha caofictaara Ha ruarepnanure ulllr [apaMerpure Ha

Tlrre, npeA u3Bux;ar.n or pa3nlrrlHn $uauro'x nuuv.nvr rrPoqecu'

nMaT npeASuA I',3',CKBA!i},{ATT 3a HAAe)KAHOCT I',l AOnyCTuMa
Ha napaMerp[Te Ha Ma"€puan]r ]t eneKTpcHHI'l erIeMeHTU, 38 Ts]f, ce

50

yp8, np[Mepno 20oC, a cE - TeMneparypen rcoe{nquetrr Ha crnporn-
xnero. flo-cnoxno e onucaHltero Ha reMneparypHnre sa8ucr,rMocrDr Ha

'11 E.2. TOnJIOOEjrtEH B PCA
3.2.1. Ilpenacrne Hr ronJrunnara
eHepr.Er qPe3 TonnonPoBoA[MocT

Tonnnnnult noroKP;, rcofito ce npeHacr MexcAy AEe nsorepMl,rqHn no-
xHr'rHlr or o6exa Ha eAHo trno ^9; I{ Si; ps3rrcrorKeH}r nepneHAlrKynxpHo

nocoKaTa Ha rroToKa r,t HarpeTlr Ao TeMHepaTVpn T; u Ti t ce nonyqaBa oT
t3a:

T ; - T i = F ; j f t .



OnpegenarieTo Ha rorrJlvtE[vts roe$nquent Fii Moxce Aa craHe

KoHa Ha Qypue, rcoftro onucBa npoqeca Ha lrpenactne Ha rorrnl{HHara

ru.g n o6elri Ht .Auo r.sno r{pe3 TonnonpoBo,q,uMocr. 3a eAnopoAno

c eLHoMepHo TonJIItHHO noJrer B KOeTO rrocoKaTa Ha pa3npocTpaHeH

TOn'1HHHI/!.g noToK c6AnaAa c ocTTa t, Fli ce onpeAetls oT n3pa3a:

(3.e)

KaAeTO P(r; n s(r) - aHarrlrTlrr{Hn 3aBr4crlrMocTn rra TonnuHHI{t no!

Ha nroulTa Ha HsOTepMuqHaTa nots pxHocT oT KOOpAi'IHarara

frr kI xj - KOOPAI'IHaTH Ha Ir3OTepMHr{HUTe nOB,bp}(HOCTfi '\i U

aT - Koe(buquexT Ha ronrlonpoBoAl'IMocr Ha MarePuaJrar or

e HaITpaEeHo Tsloro' W/(m."C).

Koraro Me)KAy ABere IT 3orepMI4r{HI{ noB'bpxHl4nl'l l:sllla rontut{I{

1 .o r {H I { I IH : , / ^nL . ,Ka :Han : , / I 3aH3T ' r { aHeHaTonn I4HaTaBoKoJ IHoTon

crBo' T'e Pi : Pt : P" (P(r') = const), c'burecrByBa dHarlorl4'u Mex<Ay

qecHTe Ha flpeHactHe Ha TOn.IItrHa B eAHO TSIO H rla eIIeKTpI4r{ecKa e

B'bB Bepnra, Karo B To3I/r crl'vari ron.rrl{HHlast roeclrqusnt I';i n

Bfiflr,a mcnituHito conpomueteirue R16. Ha 6asara Ha ra,sv! 9lerympll-aln
qlangt'Ay-e ctcraBeu mo.nnuHHutm uodea Ha npoqeca '!a npeHacflHe 't(

ti.|uHamQ qpes TOnnonpoBoAI4MOCTr AaAeH na sur' 3'34' Tonnu:,j,IlvrsT

n-bTJiHaTonnvl , : f . :Hy/ . ' lnoToKcapa3nof loxceHl4n' IocKa'qi l ' I l I } IAp}I r {Ha

cr lepuvrra creHl/ t r  ce u3BlbpluFa a{pe3 rr3 i lot3uaHe Ha LI3pa3 (3 '9) '  a x

$-vrrrrrrrouarrHaTa 3aBr4CuMOcT .9(r) :a BCeKI,I O'r CnyaIaI{Te r[M,a CneArjI S

sl t ;  :  const:  S -  sa nnocKa; SIt) ; :  2tr l l  (H 
" "" t : :1:1 i : -" t : :

p)ll ,^-i i ingp"""o ir 5(z) 
'- 

, l 'rt2 sa c$epr'rvna nonrpxHocr' 3a

Aeri.sHero ua fltn ca nonyqeHl'I cneL\tlwre QopMyrIH:

3a nJIOCKa CTeHa

3a rIunuHApI4lIHa CTeHa

sa c$epuvna creHa ,

r f . ,. L n 6 e ge6enuna Ha nJrocKara crena, a R u r - patruycu Ha BGHrrIHara
r I  . , ,eulHa [oB'bpxHocT Ha q4nHHApHqHaTa UnU C$epnvHaTa cTeHI{.

Ia 6asara Ha eneKTporot rl"Htnut" aHalonl4.s Mo)I(e Aa ce onpeAe.nlt ro-
r , .rru?rJ cat'nporlrBrleHue Ha o6erru c HeeAHopoA,Ha crpyxrypar Karo 3a

t, l ,-! ce tI3nOJI3BaT lI3EecTHI{Te OT eIIeKTpOTeXHI4KaTa I43pa3I4 3a nOCIIeAO-
'.1 i( rrro u napanenHo BKtIIor{BaHe Ha pe3tlcTopIa. Ha r[unypu 3-36 u 3.3e
'.. rii ::,qcraBenrn rpracnorZHli rrJlocrcu creHl4r BKJIIoqBauIl4 crloeBer nspa6ote-
ri: c-r' A4aTepUAnU c pa3ntrr{Ba TOnnOnpOBOAI{MOCT, KOI4TO ca pagnolloxCeHl'I
. Li 'ileTHo HarrpeqHo tI no Ha[paBtleHr{e Ha TonnItHHI4g noToK. TOnnuH-
Iilr |ir MOAeJIU Ha Te3r4 cTpyKTypI4, AaAeHH Ha C6UIATe $nnypu ' npeA,cTa-
! rl,lr.lT TpI{ nocneAoBarerlHo unvl napaneJlHo BKnIor{eHI4 TonJII4HHT{ cGnpo-
rr"' ,erra.g -Rr/ri. ErsunaneHtHoro rontII4HHo ccnpOTr'IBrIeHIae Ha nabpBut
rt ' , r 'rJI MO)Xe ,U,a Ce I43r{I4CIIH OT:

1  t ' )

^  | l ; r  BTOpI4t  OT:

l l \

Croflnocrr,tre Ha oT Ha H.aKoI,I Hati-qecro
,.r, t( t i -{ I l t  n ra6nr,rua 3.1.

U3nOn3BaHI4l MaTePUaIIU ca

I  
i  r ( : ( )

|t,. i !

\  t t ' \

I  t ( ) !

|  i l J ] !

. 5 \
R11 : -:; "' ',

OrD ' . .

^ l , Rrth = 
;j;H 

tn;

_  1  l t  1 \ ,
f l tn:  *4n \ ;  

-  
n i

rf

la,

(;'^"=i#

Pu.
7 F - T
ti4.---F ti

c

p
t l

s,)

o

--, P,

5t
Our .  -? .3

{l:#,,):'

T a 6 r r a q a  3 . 1

MaTepuan a T t W/m. 'C Marepua;r q1,  w/m."c

rOpO

l

'M'1HUeBl{ CfinABIl

,  M A H A

tvl0n14

416...425

259...400

r60 . . . 180

45.. .92

83 . . . 105

EepurNena KepaMHKa

flo,rurop
Curan
Ctgrc.norexct:oltttt.

Brsnyx

60. . .209

25...42

1,2 . . .4
o,34...O,74

0,025
- hu P+tz Rt*t
Trn$-r\-ffi-Tu



3a uonnruaaaHe Ha ronrloorBetcAaxero qpea ronJronpoBoAuMocr B
crpyKrlurrre H.a PCA ce n3rroJt3Bar Mareplrarlr c altcoKa rofr'aon
(r,,reg, arryvnnuft , uorr.rrop, KeItaMlIKa, TonJronpoaoA.Eurn Jrerril Jra, H
clurr,lroxoBn u t.n.) u ce flpeAnpneMar MepKu 3a HaMaJrf,EaHe Ha
THOTO TOrrJrtrrrHO CtnpOTnBJIenme R215 B M.fiCTOTO H8 KOHTaKTyBaHe Ha

fp.f;Barqfife ce eJreMeHTrr rr B63Jrn. 3a nali|raasaaHe Ha Rtnx e Heo6xognrao l r  t 6 )
ce yBeJruqn nJlorrlTa Ha ToIIJII,tHHlrg KoHTaKT, KoHTaKTyBaul]rTe rro
Hil Aa ce unafirlar 3a HaMaJrtBaHe rra rexHl,rre MlrKponepaBnocrl,t lr BcI,!

I'lrrr r Aanrrl III.InnHAp]rrrHlt TeJra c AlraMerbp d (npoaognuqrl)r Koeou-

lf.ff ra/r H8 TolnooTAaBaHe trPeg KOHEeKIILIS Atc Ce OnpeAellf, or SaKoHa HA
' l  |  (mene4" :  '

{.-t:i+n
B63AyIrrHlr llpoqeuu B MecTaTa Ha ToIIJI]iHH]I KoHTaKTI{ AA Ce 3arr6[BaT C
nnonpoBoArrqil Marepnanlr. TonnoorBe)KAanero or MoAynu, pa3[oJlox

lJa naocru u wrJrrtHApI[.rHIt noBapxnunu pe*uuar Ha ro[floo6uen ce
ltp.Acrr8 or HepaEeHcTBOTO:

B6p'(y netIaTHrI rrJraTrct{, ce ocaulecTBcEa c noMoulTa Ha
mnHI{, pa3[oJlo)KeHu HenocpeA,cTDeHo IIoA KoPnyca Ha [rHTerpanHnTe
rt cBrp3aHu c paMrs)Ta Ha neYaTHaTa nJIaTKa.

a,)
, 3.2.2. TonnoorBcrrAane trpes KoHEeKqI,Ir lrAGTo Z e onpegenf,Iq pa3Mep Ha rorrJroorAaaarqdra nogtpxgocr: rrpn BeP

?txrnHo OpueriTupaHe Ha noEtpxHocTTa ollpeAen.slqa e neftnata BIlcoltuHat

a npu xoprr3onTaJrno - pa3Mepbr Ha Eo-MatlKara f clpaHa

AxO nepaaeXCTBOTO e UgIrbJIHeHO, ABUtteHUeTO Ha TOII,IOHOCIITeJI.S ce

lrp8KTepusnpa raTo [HTeH3]!BHO naMUHapHO lt BspTen]rBo lr oK ce onPe-

Drrfl or siaxoua na "I14 cmitneu":

l r  l 8 )

f,U(eTo ctorlHocma na roeillrUuenta lc saBucr{ oT Opr{eHTaqu sTa Ez TOIJIo-
orr(aBaulara noBtpxHocr: Koraro ra e pasuono)r(eHa BePTEKanHo ft = 1; ga

o6r,pnara Harope xopll3orrraJlno opuenTlilpans noBtpxnocr & = 1,3, a axo

irrpqrara xop[souTanna lroBtbPxHocr e o6rpnara HaAorryr nopaAu Bnoula-
frrre Ha rorrJroorAaBaneror k.= 0r7

flpn nenamJlHeHue Ha HepaBeHctao (3.17) ,qBuxcegllqTo Ha ToIIJIoHoctlt-
?nfinr e auxpoBo tr roraBa e B cnJla saKoHbm ua "113 cmeneu":

I r  t7 )

Konuqectaoro rorrJruHa P*, ro*"ro ce orAaBa or eAHo rf,JIo Ha
AHo An[xreulara ce oKoJro nero cpeg,a (ra3 r,rJrrr tevxoct) sa eAl,rn]rqa
e cDrpsaHa c TeMnepaTypaTa Ha nperpaBaHe Ha noBbpxHocTTa Ha
cuprMo oKorrHara cpega (7 - ?s) vpes 3aKona na Hrcton:

(3.15)

KrAero o* e roeQuqnenT Ha ronnoorApnaHe rrpe3 KoHBeKITlrt, W l(*'
rofito 3aalrcu or ronno(luslrrrHlrre csofictaa Ha rorrnoHocurea.r (at
r,rJrll Tesnoct) n xaparcTepa Ha Herqnoro A,BlIrKeHne, or reM
pasnnKe MexcAy Harpf,Toro rrJro lt ronJroxoclrreJra H B no-cra6a creneH
reoMerpurrnarp rbdnua lr pasMepu Ha Halpcroro rsno; ,9 - roneur.ura
TOnJIOOTAaBAIT(aTA nOB%p](HOCT Ha HaTPATOTO Trrro,

Ha 6asara Ha enexTporonnuxndra aHaJrofug ia a rosu crryvafi
HU'T MOAen Ha rrPoqeca TonJrooTBerKAaHe qpe3 KoHBeKrlI4.g Motce Aa ce
cTsBrr trpg9jDou.{u{HoTo csupoTHDJreHue Me)KAy HarpaTaTa rroBtpx

! l \

cpegarq R* = :j;,YC/W no HarruH, noKaaaH na rlur. 3.3a.
* \_grp )
l' 3ABIICIIMOCT o:D'yrDarcf eFr qa_ apr4l{eHl{e Ha TolrnoHoc[Ten.t

crByBar r{er}rpu pe}K}rMa Ha ronrroorBe)r(A,aHe rrpe3 KoHBeKqnr. flpu

/4- rt1 r rE t '

ex=kAz( ' -+ )  , )
\  I ,  / -

AHO AEU)KeHlre HA CpeAATa 3A cMeTKa He pa3nuqHaTa TTJTbTHOCT Ha

nopeula n cryAelra o6nacr crqecrByna pex€lrM Ha ecrecrBena KoH
KOnATO.ABIIXCeHI4eTO HA TOnJIOHOCIITen' Ce il3EtpIUBA 3& CMeTK& Ha
cuJlu, KoHBeKqllxTa e nplrHyAnTeJrHa.

flpu pexuu Ha ecrecrleHa KoHBeKqlrr Ha noBbpxnocrra na o6erta
o6pasyaa noqrlr HenoAB]rxceH caoft arsgyx ]rJrr,r. Teqnocr, rropaA,r{ Koero
nnoo6r,rerrct ce HgnapInaa ocHoBHo ga cMerKa Ha rorrnonpoBoAlrMocrra
cpe4ara. Tosn pexcuu e xapaKTepen sa refia c nrraBnr,r ot{epraHua r,r
nperprBaHe crrprMo cpeAaTa.

Crrqecraynar rpil pelKlrMa Ha rrpr{HyArrrenna KonBeKqr4fl. flpn
MIIHApHO AEtI)KeH]Ie Ha TOnJIOHOCI4TeITfi, XApAKTepHO 3A OXIA]I(AaHeTO
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( r . te )

KoerluqueHrute /1, A2 u As 3aBI{cflT ot $usuuHnte cdoficraa I4'TeM-

tr?paTypaTa Ha TOIIJIOHOCUTeJIS. fIpU nOpUaAHO OXJIaII(AaHer KO1.aTo B Katle-

rT$oTo Ha TOIIIOHOCUTeI Ce u3noII3Ba B63AyX'bT, TeXHUTe qUCneHu,cToft-

rfocrr,I Mofat! Ea ce o[peAer.sr or ta6nu\a 3.2.
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paAuaTopu; oxnalrcA,alqu pe6pa B6pxy Kop[yca Ha anapaTypaTa; TeqHfi

rrnoFloctlTellu, KoI{T!O ce oTJIfir{aBaT of ra3oo6pa3Hl4Te C nO-AO6pI4Te Cu

IIJIo&u3u'{Hu napaMeTpr4 ; pas[ur{HH CpeAcrBa. 3p trHTeH3r4tbr4rlHpaHe Ha ABr
)KeHUeTO Ha TOIIJIOHOCilTeIIg B.bB BGTpeIIIHOCTTa Ha anapaTypaTa (HanpI4Me

llpu nonuxcaBaHe Ha arrr'rocSepnoro HarltlaHe ce BrlouraBa ron'rl

)KEaHeTO qpe3. KOHBeKIII4ff, KaTO B C',I'CTOtHI',Ie Ua 6eglernoBHocT ec'I

nara rconsercIll4a orcGcrsa. BnugHl'Iero Ha Han-qraHero Moxce Aa ce

oT u3pa3a:

(3.20)

KGAero p e aruoc$epHoro HarlsnaHer rrpu Koero pa6otu anaparypara;
p6 - HOpMaJTHOIO atuocsepHo Ha[sraHe;
n - noKa3area, rcotlto B 3aBucnMocr or xapaKTepa Ha ABHlceHI4e
TorrnoHocl,ITeJrs MolKe Aa I{Ma crolzHocr lf 4 wnu l13.

3a nonpuuanaHe Ha ronJroorBex(gaireto qpes KoHBeKqnx tpx6aa ga

HaMarIU KOHBSKTqBHqTO TOn4lIHHo C'bflpoTllnneHr,re R*. Tona ce uocrr4
rrpe3 yBenl4qaBage Ha To[nooTA,aBalqaTa noBbpxHuHa S ll na rcoeilnque

Ha TOTTIOOTAaBaHe r{pe3 KoHBeKIdI4t OK. 3a qenta MoraT Aa ce I43IrO[:

oTBOpU, nep$opnpanil B ropHaTa I4 EOIHaTa r CTeHI,I, BeHTI4IaTOpI'I il Ap.

@) g.z.B. Tonnooraex<A8He qpe3 l,r3nar{B&He

Bc.sro HaI.ptro rgno orAaBa r{acr or orAerleHara B Hefo rourll4Ha

Br4A Ha JrsqfiCTa eHeprl4t. flpu usll'rnaHeTo Ha Ton[HHHa eHepfrrs ce

npocTpaHgBaT eIIeKTpoMarHI/tTHI,I B.bIIHII' quJITo AGJI}KpIHa Ha BG'IHaTa

HaMr4pa B fpaHuqt{Te or 0,3 Ao 10 pm. Konuqectaoro ronrl lrHHa 
-enep

oTAeneHo r{pe3 u3rl6r{BaHe, e nponopq?IoHanHo Ha r{eTB pTaTa cTelleH

3l{pa c HeFoBa?a cmeneH Ha qepH(rmQ 6) KogTo ce onpeAejlt KaTc oTHoIIIeFI

Ha MOrrlHocTr{Te, I43rIGireHI4 OT pa3frle)icAaHoTo (P) n or_a6cofiIoTHo qep

rrno (P6) npu ycnoBl4e, t{e ABeraIEea*IlMar e,u,HaKBa Qopva, pa3Mepu- - ^ - - -  \ -  v t  - - r - -  J  -  - -  
/ -  ^  t R t

TeMneparypa Ha HaFpsBaHe, T.e.r€ = P i  f i j )  < I  (sa a6conrorno qepHo r
- L

6 :  r l .
Korr,r.rectsoro ronrlHHa. Koero ce H3JtGt{Ba o'r Hatptrara Ao r€:MII(

'rypa 71 rroBspxHocr 51 Ha Tffno I K.ru Apyro Terlo R npocTpalicl';.li;to 2
TeMnepaTypa f2, Mo)Ke Aa ce onpeAeIIPI oT:

(3 .21) - ?z) ,)

1;1rlu 6sp e npuBeAeHa cTeueH Ha rrepHoTa Ha noBSpxHocTTa Ha ABofiKaTa
Tena;
tp12 - Koe$uqueHT Ha o6nbqeHocT Ha TgJro 2 ot ts.no,l, rcoftfo no-
Ka3B8 KAKBa VaCT P12 OT nsrrbqeHaTa oT TaJIO 1 torlnuHHa MoulHocT
Pr nonart& B%pxy Ts.no 2, T.e. ptz : hi/4;
Co = 5,67 W/(m.i{a) - rcoe$uqrenT ria n3Jrbqaane Ha a6conrcTHo
trepHo Tsno;
T1 u T2 - a6coarotHlr reMneparypn Ha ABere rerra, K.

llpune4enata creneH Ha qepHora 3aBt!c[ or crenenTa Ha y€prrora 61
.r rra B3arrMoAeficTBaul?ITe ndatpxnnHH, TsxHaTa KoH+unypaqlrs I[ pa3-

u. B clyvafi na rounoo6Men Me)KAy HatpsTo raJro lt cBo6oAHoro npo-
ur(:TBo €np = €. Arco ronaoo6uentt ce r,t3BtpluBa Me)KA,y ABe napanefl-
ll'iocKocrlrr quuro PasMepu [peBnruaBar MHonoKparHo Pa3crotHHefo

rl(v Tcx, €nP ce H3quc'IcBa oT:

;  (9r" = 9zr = t)

Ilpltaegenara crenex Ha qepuora Ha ABe rena, eArroro ot xouro (,/) e
)l)eHo B o6eMa Ha Apyroro (2) u texHrare roesuqueHT[ Ha o6rrb.reHocr

Trn - rt
dn = €npgr2fol0-6:- ,'  . l  

r  - ' l z

Pr2=luszr= t ,

Il ra6ruqa 3.3 ca gaAeHr,r AaHHlr sa crerreHTa Ha i{ep'ora Ha Haft-qecro
ll:rBaHr4t s PCA MaTepuann.

ill onpeg,eaeHe Ha on ce ll3norlsBa crIeA,HI,t.rIT rr3pa3:

T a 6 a n q a  3 . 3

Marepuan ? , K
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0r..raIil
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3T3
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293. . .373

313. . .373

0,04...0,06

0,6...0,3

o,28

0,89...0,93

0,92

0,88

,l f r  
' 1  

l - r
t -+ - - r l
Ler  €2  J

TeMnepaTypaTa Ha r.firloTo. Tlri xato pa6oTHI4Te TeM[eparypl4 Ha uo tt tr tpzr MOfaT Aa ce OnpeAeJIf,T OT:

TOpaA I {OeneKTpO} tH I4e I I eMeHT I4 I ' IBG3 I IHHecaB I ' ICOKI / [ ' qeOTOn , l | T } I npe
c.fiHero Ha rorr[I,IHa r{pe3 I43rl6rrRane (npu Halur{He Ha ronroorAaBaHe r{

KOHBeKTII{n LI TonnonponOguuocl) Mo)rce Aa ce EpeHe6perHe. noAo6HO

Knrcr{BaHe Ha MeXaHrr3Ma Ha tonroorAaBaHe qpe3 I43nGt{BaHe 3a anapary
pa6orenln Bbpxy KocMI,IqecKu o6eKTu e He[onycrllMo.

Cnoco6nocrra Ha Hafp.aroro rgrlo Aa n3nbi{Ba ron;rl4Ha cc xapaK ;1. r'o ,S1 DI 52 ce IIIOIIIH HA TOIIJIOOTAaBaUIuTe IIoBGpXHr,IHu.na reJla ,l

i€'p = 
l*. (* ') *]- ' ,

fr

KcAero P, e nrnrveHara ronnuHHa MoIIlHocr, a .rn - roeSllqneu'l tra
ntloor,u,aBaHe spe3 r,I3lrbr{BaHe, W/(m'?.K).
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il 
"yK 

ce B6Be?KAA ToIrJI]IHHO caflpoTlrDJleflue Ha trsrrbqaaHeqs:

qpes xoeTo Motsce A,a ce npeAcTaBI{ TorrIuHHtIsT y3l"1t::.::""3:":

aexcgar{e.spe3 EstrbrrBanJ. 3a uuterieni}uqupaue Ha npoqeca Ha rolrno

,{cAane roa a' cGrr porrl B lenue rpx6n a Aa c e HaManl 
I at-l 11 -"1,::^t :tj::

;;;;;;;;"-". l""""orgaBatrrara noB'bpx'ocr (nanpur''rep qp:3 14

i" 
"u 

p"s"ttop) n ua roe$uqsenra rra ronlTTT:i"-::?:,y::::
il#J#ffi' #' ;;;;;;;;;- ""o"o;;"o.' 

Ha vB envtsra (vnenravar
;;) ;; tpa6na Ap ce oqBer'f,Bar B TIli T::":-i^T"-":T:"$::
#'6;4"-il""paHa'- Eneue*Tv! H Dt3Jrrr' Kolrro tpa6na Aa ce salq'

TOTTJIIIHItrOTO lt3'I'b{EaHe Ea HaMupalqu ce B CbceAcrBo 
""":9-j"-i

ce MoAyrlrrr ce rpansT ctc cDerJIa lloJrlapana noBtpxHocr ' kinunnure

3aq,ura ce rocrltra *pu" tottn"wu erp,auu' *o"T? :: -1"-pi:::::i;":
Tep:rrarru c llrcoKa to,,,'o"po"oAlrMocr (arryunnuR) ' vIv,ar cB:lna n

nonrlpana IIOB'bpxHocT U MIiIHI{ManHo To[rI]IHrtO ctrrpoTuBrleHl4e B MJ

IIo aualorrit c A,pyrure A,Ba pa3rneAanfi MexaHtl3Mu Ha

Ha KOHTaKTyBaHe C lllaclrTo'

3.3. OfiPdAEJTffHE HA TOIIJII{HHI'IS PE)ICIIII HA PCA

nileTo.

KouctpyrtuBHlrre eAI'tHlrIrI4 or.BTopo (6norgae) 
" " -lltli^1lj

x'rr{HHH}IaaoTctpyxrypaiarraPCAnpeAcTaBJI,IBaTc'Io)KH'|cI4cTeM
l .on'I j {HHlII43ToqHuqI/r, ' -r lretoTo[j I I4HHoIIoJlecenoAAaDaTpyE.HoHaTo
aflaJrlrTltqHo onucafiue' flopagu roBa nPI4 oIIpeAetIgHe Ha ronrluHrrla"a

il;';;;;o""t"t npulnutnre'rtr'- ','erop.u' KotITo nosBonrrBar Aa ce

CnI{ c AOCTaT'LqHa To'{HocT TeMnepaTypaTa Ha HarpffTaTa 3OHa U Ha cl
6 r e

;;;;;;;t"tae'a 6nuaocr qo norlpx'ocrra I{a €tleMe'rl4re u Ha Da3i

norryqeHuTe pe3ynTaTlr I(a ce HarrpaB?I OqeHKa Ha Ha'qexcE'HOcTTa Ha

i :: oIIpe[,eIIrIHe Ha TOIIJI]IHHIdI pe)IcI{M anapa'rypaTa ce 3aMeHq c He}I-

r I rr4qecKn ronrII4HeH MoAeJr, E Koft"o HsrpffTara soHa ce npeAcraBs

" r .l,aJ1etlenuneA, YI{qTO nOBtpXHOcT ce. nPUeMa 3a I{soTepMI/r'rHa. Ha
, i,r e npeAcTaBeH TonJrr{HeH MoAetI na 6nor Ha PCA }I ca HaHeceHtrrr  ,  r , r  E trPEAUroDsn tutt4snsq MvAs4 no vJrv^

.r '  ,.Te Ha HeroBr{r Kop[yc (Lr,L, u H), na Harpxrara aona (11,12 u h)
^ r'r':rI{-v*IUHIl[Te npoqeult MeX(Ay ropHaTar ,qOnHaTa U OKOJIHaTa cTeHn IIa

" i , , . ' r  i4  Harpsrara 'soNa (6r ,6o n 6o).  3a pasuepn Ha Harp. f lTara 3oHa

,;r 'i'rr pa3MepHTe Ha rraclrTo 11 u12 H BncoquHa h, xolto Mo)Ke Aa ce
,, .  :rr  0T r lopuynata:

h = d - 1 - h 1  | h , 2 ,

',, ,1,, e ge6eanrla Ha rrracl{To;
Ir,1 n h2 - YScTlI OT BHCOqHHaTa Ha HarptrTATa 3OHar pa3IIoJIo)KeHH
!r ABere norry[pocrpsncrBa, Ha Kouro lrraclrro genn 6norca.

l' ,.:ruepure h1'u h2 ce oIIpe,qeJI.'IT oT I43pa3a:

n i

I v t
l f ,  h i = \ 1  ,

'  0112

r, ' -- 1,2 - nouepa Ha notrynpocrpaHcrBsta na 6noral
t'' -. o6eu ma i-rus. eJreMeHT B t-Toro npocrpaHcrBo;
rr -- 6pofi Ha erleMeu?r{Te B jf-?oro [orrynpocrpaHTBo.

ll,'-p61ny1y61a r{acr or PCA e c'bcraBeHa ot 6aorose c rrJybrHa KoM[o-
r,\, 'rrrr,!To rofltr]ruex MoAerI e npeAcraBen na (pur. 3.46. flpu u3qrlcJrsBa-

It., i,)Li.rrr.lHHtr.f, PeltrrM Ha Tostl 6nox ce LI3noJI3Ba MeToArbT Ha noeTanHo-
rr r I .rri{p4He. cuqHocrta Ha ?o3l,I MeToA, (no aNanorue c ftepapxravnnx

L' ,r Ha [poerTr{parle na PCA) be cnexcga Ao floeranno MoAenlrpaHe Ha
',i lrrr.rr pe)KI4M oT rro-BrlrcoKo fiepapxuvHo HHBo,. BKrIIotrBauIo npyna.ot
', r ', K'bM IIO-HIICKO,. clbcTo8ulo ce oT ICOHCTpyKTUBHO HeAenI4Mn eAU-
r | 

':na 
o3ltayana, 'te ntpBoHa.{arln6 ce pa3fnexcAa qgJrara c[creMa c

n | ', 'ilaH€ Ha TonJIuHHr4Te lrpoqeclr c MLIHUMaIIHa cTerIeH ua gerafinr.rsa-

'' rlpaBu no-qetaftnuo o[Irrcanl4e Ha rexHlITe rofIJrI{HHu norlera.
ii ;1;srgssuel.o Ha rorrJrr4HHuff pe)KtrM na 6aora, yufito Suslrvecru
" { MoAe)r e AaAeH ua $ur. 3.46, rroxce ,q& ce pasAenrr ycrroBHo Ha rpn
, i o[peAerlsHe Ha reMleparypara Ha Kopnycs T"; 2) onpeAeflcne
', i)iroBtpxuocrHara reMneparypa Ha HanpsT&Ta sona ?" u 3) onpe-
I , 'reMnepsTypaTa Ha rroB,bpxHocTTa Ha eJreMeHTHTe [eaercrpoNHlr

i{ r.t:{,fetl)&.rrHr.r cxcr,,r.n) ?i.. Karcto 6erue cnoueHaTo no-rope,.3a
?.Cri{cTpyltpai{eTo SsAOgoitHTenHa TOUHOCT npu OllpeldeflffHe Ha

'' ;r pextnM ce ilocrr{ra qpe3 H3[or3EaHe Ha npubnuslttertnu Mero-

n:[tr
;n;tl

cf

6a

c

o)ol Onr .  3 .4



t l .

@ur. 3.5

IIIHOCT, pascefi BaHa oT etIeMeHTilTe, paS[oJIO]r(eHl Helocpe'AcTBeHo

rcopnycJP.*; cyMapHa nroEl na nep$opnpaHlrre B KoelI:1,8"1TT
;;;ffi s"; t"*t"p.typa t{ Hanrrlue Ha: oKornara cpeAa Tg u pi rorr)

3trtrHlr napaMeTpll Ha cpeA&Ta n_ Ha uaTepnaJIIiITe Ha KOHcTPyKqulla:
, Onpedettae flo meilneptmYPa'na fla

ca T*. Kopnyctn orAens rorrJrlrHnara
P* r orcoanoro rrpocrpaHcrlo qPe3 KoH
s3JrbyBaHe. 3a onpe4ensHe Ha HetoBara

paTypa ce cna3Da cIeAHaTa rroc
gelreraue:.

3a renlnnenlre Ha naPaxre,q,Ba erafla or il3qr{cJrenlrero rra

po?KuM ca neo6xoAgMll cJreAnure usxoAulr AaHHU: pasMepu Ha Kol

HArpsTaTa sOHa U Ha B53A'yIrIHUTe npoqefl]I MeXCAy CTeH]rTe Ha

;;;;;;;-;"-tqt-;t, *o"to'6tortn palceftEa BbB B'IA Ha ronnuHa P*'

. ,.,', 'r () K*, e roe$r.rqlreHT, orrluraul roe$lrquenra na neprlopaqns Ha Kop-
,f t'rr uA 6aora fr" = Sr/(So+^9"), a Kp - xoe$nqllenr, roftro 3aBrlcil or
lr rrrauero Ha oKorluara cpeAa. Onpegearnero ha tesu roeQuqraenru ce
Ith r,l)l.uBa c IIoMoulTa Ha uSBecTHIr B ntlTepaTypaTa 3aBucuMocTlr, qullTo

.n;r . npeAcraaeH rra $ur. 3.6a u {ur. 3.66.

q2 q5,4.s"/(+*)
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4t
Onpedetnue Ha nPe?PasaHemo Ha

cnpnrto oKorHama'cpeda s nbpso npu6

LT:.. 3a qeJrra ce u3rrorr3Ba gagenata na $u
sas;ctrlaocr ua LTt* ot cneqla(lntrHara ,nl
xHocrna MoulHocr He Kopnyca P*"= P*lS*

Kt,qero S* = 2(LrLz * LrH * L2H) e

BlHrrrHaTa noBtpxllocT na Kop[yca.

(3.27)

II tivuc a aeaue ua moiiuttHa ma npoeoduuoc m ue xd y nosopx H oe m

xopnyta u oKorHama cpeda G*r 3a Koero ce lr3noJr3Ba n3pa35T:

rcriero o,.i vt Q.ii ci xoe{nquenTfi Ha tonaoo6ueH r{pe3 KonBeKq}rtr !

JrbqaaHe Ha AOJIHarar ropHaTa rlt oKonHara [oaspxHlrHl4 Ha Kopnycat,a

nnou(t{ Ha cto?Beraure noalpxHtrnr{' Oupe4eaanero na

a.Ri vt otil ce u3BlbpruBa uo r3BecTHlt oT [peA,I4AyUIOTO ll3rlotEceHue

()npedelnHe ud epeutxama npu u34uc/t.n6a4e lra mervnepamypama Ha npe-
tlt,uitilte H0 Kopnyca no omHowe\ue Ha oKolHama cpeda -y:

' lar! - Lrl1
l l : l l )  t= f f i<0,1 .

Arco 1 ) 0,1, npecuaraHero 3a reM[eparypara Ha uperpsBa]re Ha Kop-
frt, /r ()e rroBTapg sa, A,pyfa crorlHocr na A(, Kopurupaua B [ocoKa K'bM
. \  r . '

l lsrtucrneaue Ha me.i, tnepamypamq Ha Kopnyca: T*=To+ LT/J.
()npede,rnue aa cped;tonooupxilocmflama meilnepsrnypa Ha fiazpf,moma

nrt 'l'.. 
Tonaoo6r"ren.rr Mex(Ay Hafp.srara 3oHa Id Kopnyca ce usBtpruBa

.f ffr I r.r3.[GtrBaHe, KoHBeK\ul vt ronJrorrpoBoA]rMocr. llop.agtrrr, Ha lr3qu-
. n.rf rr() na T, e cbulrrtT, KaKTo. Ilp]I olpeAen.sne Ha reMrreparypara Ha KoP-
t)1t;. l\ TyK n'bpBoHaqaJrrro ce onpeEen{ npe?pneaHemo Ha Ha?p.nmama 30Ha
.f,t,rrvo oKptxaBaulara 6aora cpeAa d nopeo npu6tuilceHue AT!. 3a llenra
.. rt 'rorr3Ba rparlurca (2) na Sur.3.5, xorto orpas.sBa Bp'b3Kara uexcgy A?j

(3.28) ^,  .  _  r -  o^ (  Ar l \ ' /n  
i l  d* i  = kA"(LT,) r /s  ,e r c i = K A 2  

\  L  /

K6AeTO ri ca onpeAen.suln pa3Mepl4 Ha AonHaTat fopHaTa urIH oKoJIHi

D'bpxHI4Ha Ha Kopnyca, a irofiHocrnre Ha roe$u4uenrure Ic' A2 u

(3.2e)

K,bAeTO €;. ca cTefle:frlr Ha qepHoTa Ha AoJInaTa' rOpHaTa U OKOJIHaTa

x'HIdHId Ha Kopnyca'

J LltrtuclaaaHe Ha ipezpaeanemo Ha Kopnyco ttn 6toxa 6bs 6mopo

treuue LT'/:

ATX = 
*o*,Ko 

,

AaAeHu n naParPar! 3-2.2 u

(3.30)
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'(Tn+ LT:+21.3)4 -  (To-r273)a
an i  =  E i l r o7  i u -=  '
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tI cneqn+ulrHafa noBlpxHocTHa MorIIHocT Ha 3oHaTa

(3.32) Dr 3 3 -
r ,82( l l2 + lLh + l2h) '

KBAero P. : P* - Pj upegctaBrlfiBa Molr{Hocr, pa3ce.fiHa or BcItqKI4 erle
Trr, Korrro ca 3arnopeHu B o6eMa Ha Hafp.rlTara soHa.

CaeA, rona ce n3qr4cr.sBa mon,luvHdma ipoeoduuocm uecrcdy uazpa
ma 3oHa u xopnyba Gr* no (lopuynara:

(3.33) G". : K, !(or*r * arri)S, ,

KlbAeTo osrcdr @sni u S; ca roe$uquentu Ha TOIIIOoTAaBaHe tlpe3

I{llf Ir I,I3Jr6qBaHe !t IIJIOII{p! Ha,qoJIHaTa, I.opHaTa u oKoJrHaTa noBGpxHI4
Ha HarplTara 3ona, a Ko e roe(lu4nenr, orr{rltraul KoHAyKTuBHII.E
6ueH, nponsrtlqaul or KoHTaKTyBaHero Ha paMKara Ha MoAyna c Kopn
Tosn roe$uqr4reHT ce oupegeair or:

P,

,i14 o4euxa H& .pewKantu or.r{3r{rrcrreHr4rero "y - l\?!' 
- L?jllLT!.'

.. .. )Aen.s cpcduonoeopxHocmHamQ me^j4nepanrypa Ha_ Ha?pnmama 30Ha
t. , :  i  LTII

t ) npcdetine ns meJnneparnyparna Hs nosbpxqocmma ila erteileilmunte. Or-

| , .;.'r.a oT etleMeHTlrre ronJIlIHa ce pasceftsa B orotlHoro [pocrpaucrBo

It, r I'r;6lg11pOBOA,rrMOCT, KOHBeKqHt U I{3rICtrBaHe. 3a ga ce uorryql4 Kap-

iilil,r... iia pa3npeAeJleHue Ha TeMnepaTypHoTo [oIIe BbB BSTpeIUHOCTTa Ha

0n,,, 'i Heo6xotrU,IMo ,q,a ce oupeAenn TeMEepaTypatra Ha noBGpxHocrra Ha

lrr ,I!r4H or BKnK)yexure B 6nora eJreMeHTu. Tosa ce tt3BtplrrBa Ha H.f,-

l l  . , i 'rglla, nO-BAIKHrITe OT KOI4TO Ca:
'tpedenaHe lla eKgunarteHmHun xoefiwlueum 'Ha monnonposodunrtocm Ha

| (; irortmo e pa3nonol*eH pas?rcacdaHun e,4eileHfr o.re. B narT-o6u{us

a,r\ ,, : i{a MoA}'n, flpeAcraBn.fiBalrl ueqarHa rrJrarKa c pa3lrotlo)KeHu Btp-

I t rr it.bpXHOCTTa fi TOIIIIOOTBeIKA,aUIU UI'IHI4, oTe MO)I(e A,a Ce I43rI[CJII4 IIO

r | , , '  , . r : a t a :

n _ t 1, 63 - o,r57 l(;8,) npu tf (oS,) < 4
1 np:a lf (oS,) > 4 ,

,r," = c,,(1- ,l it 
-W - (V*lV")(a,*lo,n) + | -v^fv"

a fry i, * "'-L- + =-:-,*-l ,2 L^  
'  

a ,nVn 
'  l -V- fV-J  '

lr.,r, i) crrn il oTu ca roe$uquenrll Ha rolnoupoBo,q,I4Mocr Ha Marepu-

ANI4TE HA IIETIATHATA IIJIATKA U HA TOIINOOTBC4{AAqI4TE IIIIIHI'I -

3a crtKJroreKcrorlplTa ot:0,24.,.0134, W/(m.'C)'  a 3a arryMl{Hll t

?: :298,  W/(m. 'C) ;
v, - o6eu Ha lleqaTuara rrJIaTKa (c OrVr,maHe n na o6errra Ha ruuullr-

re);
Ir'* - o6eu Ha ronJloorBexc,q,aulure rulIHI{;
A = S^lSn - non'rpxirocren roe(llrqlreHT Ha sarrGJrBaHe Ha lleqa-

THaTa rrIraTKa oT IrrUHUTe. fIpU Otc.rc:eBue Ha TonJIoOTBelICA,aUIrr

trII{Hr{ BSpXy IOB:bPXHOCTTa Ha [IIaTKaTa @Te = drn.
r )npedetAue ua rcOefiuqueHma Ha pa3npocmpaHeHue Ha mon/tuHHun nomoK

r.r r,; ICO€TO Ce lI3IIOlI3Ba il3pa3bT:

/ ^  ,  ^  r l / 2
f  r  ; , l r  * :  (g t - !+  )

\  d re '@n , /

rf..r'.r,o a1 VI d2 ca Xoe$uqnellTu Ha TOnJIoOTAaBaHe Ha cTpana cnotku

I i i..rua eIIeMeHTLI Ha IIeqaTHaTa ntIaTKa - npu ecTecTBeHa KoHBeKI{Ug

.f ,  " : :17, W/(m2.tC), a dn e ge6eluna Ha neqarHara nrlarKa'

t)npedetnue'Ha npe?pn\ctHemo Ho nosbpxHocmma HA e/teileHma no omHo-

-. tttrt' il(J mer4nepamypama Ha onpbuea^aulama 6lot<a cpeda LT"' 3a j-rut'

. r. '.!r'il.f Ha IIeqaTHaTa IIJIaTKa nperptBaHeTo MO)ICe Aa Ce OnpeAeJIu oT u3-

l . l  r .  r

N

AT"i : A4p -F nf1 +ff;i ,

I  - r

I
(3.34)

KBAero ,S. e naoul Ha rorrJrrrxHtt.s xofiraxr Me)KAy paMrara Ha MoAyn
Kopnyca Ha 6nora, a o - cue{t4$uuHa rorrJrI,IHHa [poBoAprMocr or
rrure K'bM Kop[yca ua 6nora,'Ko.rITo 3aaucu or cr{Jrara Ha nptrrl4cKaHe
paMKara Ha MoAyna KaM Kopnyca Ha 6noxa. I{a $rar. 3,6e e ga4en alrqa
Ta3n saaucuMocr sa c.rryvali Ha KoHTaKT Ha MeAHa (l) u na anyMprHr{eBa
paMKn c arryMHHueB Kopnyc. flpu orc:sctBl{e Ha rrpr{Tr4crane Ha paM
KGM Kopuyca o  :240 W/(m2. "C) .

Koe$nquenrure Ha ronnoo6lren a{peo pr3rl'br{Baue Ha orAennrrre
)CHlIHll Ha HAlp.gTaTa 3OHa Ce Ilt3r{HCtI.fiBaT OT:

(3.35)
(To* LT!+273)4 -  (7.+273)n

d s r i : e n o ; 5 , 6 7 t 0 - 8 \  "  -  ' I i ! _ I i ?

K'bAero trplrBeAenara crerreH Ha qepnora na f-tara nor%pxnocr Ha
TaTa SOHa Ce OnpeAen.fl. oT:

(3.36) e n p ! -
L . (  1  . \ s " i l - '

r "  "  \ r *  
-  t /  

s* l
Ilpezpaeauemo Ha Ha?pnmana 3oHa cnpn.Mo ?6 868 nropo npz6ar,r

Mo)Ke Aa ce Lr3r{LrcJrrr no t}opraynara:

(3.37) LT:' : LrX + ftK*.Kox- ,
KtAero K- e xoetluqueHT, ort{uraul Kparnocrra Ha o6rrreu Ha
6nora u, Kogro 3aBI{cI1r or npougBoAurelHocrra Ha I{3notI3BaHI4fi Be
rop. 3a o[peAerraHe na K- ce r{3norl3Bar 3aBucrrMocrrlr or Br{rla,
na Snr. 3.6a,
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KbAero A?.o = 0, 5(A"l + LT!t) rpeAcraBnaDa cpeAHoo6eMnoro nperl

He Ha BtBAyka n 6aora; & e roerlrUubHl, sanucenl or pa3cro'f,Hfiero Ha

TsPaHaJ.-TuaeJIeMeH]rAoKpal{ tqaTa-Ha,neqaTHaTaIIJIaTKa:KoFaToT
paacroaHue e ro-MarrKo blsiz (R:(S"lr)1/2 e e*413-1n-1"i-"i?"lfv:
Kopnyca Ha eJreMelrra, I .So - ritrorq'Ha EefoBara ocnona), k=lrl4, a

orcroalqtrre Ha uo-nofitMo pa3crogHue etIeMeHTu k: l-l ?r' e 'rnen, ot'

.'AI{iIHIT 3A OCI{IYP'TBAHE HA TONJIfiHHilS PE)ICI{j}1 HA PCA
, ' 'rrryp.rrsane Ha HopMarreu TeMneparypen.pex(uv Ha pCA ce lr3norr_'tlr{Hr/r cI4cTeMr{, r{ucTo cTpyKTypa ce oflpeAens or; 1) pexcuua Ha

. | . ctrcreMara, roftrcr easrtclr oT ctoruorrreHuero Ha reMneparypnre
r,. ,ti:r'r3 cpeAa II Ha afiap&TypsTs I/r Mo)I(e g,a 6tge pexc]tM Ha H8rps-

,r cpetrtaTa, lr3onup,aHe Ha TOnJIOITOCnTena oT cpeAaTa u xorr,r6nHu-
,',,ua); 3) pe)rcr{Ma na pa6ora Ha PCA (neupercr,crar, neplroqnven);

! r r'il3M3 HA npeHac.sHe Ha ronJrlrltata (sa cMerKa Ha ron'tonpoBoAllt-

raul co6ctseHoTo ToIIJrnHHO UOne aa j-tun' e'neuerlTl [i - rrJreHt
. .:!)K,qarre rdrrn repMocrarlrpane; 2) xapaKTepa Ha Bpb3Kara Me)I(Ay

, r ,,ri,l.eJr.fl !r BbHruHara cpeAa (HcnocpeAcTBeHa BpB3Ka Ha rouJroHo-

"  
, c  c n e n A ' f A  l t a n n r n e H o  ! 1 . 6 ^ n r ^ i r ^  , , , ; ^ , . 8 , - - - - -

OTI{I4TA BJIIAH}IETO HA TOITJIIIHHOTO IIOJIE HA I_TVT'{ CIIEMEHT' PA3NOIIOX

"" 
f"""ro""lr€ r; ( 10f m or pa3rrrexcga'us eleuem. 3a oupegenxne na

,i;; 
" 

cfiyqarzr r{e neYarEara IItIarIGa e pealu3upaHa c HHTerpenHIir

ce u-3uotr3Bar $opuyaure:

ri = Pi.{",tr, -s"i) .l#a.
I ;cr4rltrff, H3JrbrrBaHe, TepMoenqKTprrqecKu e6eKrn r.n.); 5) HaarnHa
,"r ,I |ril,He Ha oTI(eJreHaTa TorlnnHa (ea cuerrca H8 TepMoaKyMynupaqfi-
I',': , ;lra Ha cpe,qaTA n MATeplranI{Te Ha KOHCTpyKq}ISTA, Ha TepMOeJIeK-
'r, ' .: 'r *&"jt lr'r.n.); 6) ycaoauma, npu Kolrro pa6our an"p.rypar.u'i, n Kocrrtocar B gaKprrrrl fIoMeuIeHI{ s. ufivt Ha noABH}IcHro o6"xrr.r
,, -r 

BuIla Ha anaparypara (uoqen CBr{ npu6op, 6tprogeftcrBailla
,1  , '  r r . ) .
r, .';'o cpeAHaTa TeM[epaTypa Ha oxptx<4SsirlaTa cpe,q,a e 6rursrca Ao

'r r "'a 3a aflapaTypaTa, cucTeMaTa 3a ocrrypsBaHe Ha rueftgn.tr tq
rr ' .iiuu tpa6na Aa, I{3KrIrcr{Ba BnI{JrIilIero Ha 6tpsra }r3MeHeHirrr fia

; ")ara Ha cpeAara. Tosa ce uocrr4ra Lrpe3 ?I3[Oir3BaHe Ha [acr4BHr{
'1..1\. (UC me lUU 3u tneprVoc mtmUpaHe.

\ i)i'.:f,rlara.TeM[eparypa Ha cpeAara ce ortrHt{aBa cbulecTBeHo or
t'r I ri. sa PCA, ce lr3noir3Bar cucreMt! 3a FraMar.qBaHe Ha ra3l{ pa3nr{-
f r" '.ir'1'rlHnreJrHo Harp.rlBaHe lrrll4 oxna)KAAHe Ha anaparypara. cu-'t, :;;rS6p1et:(1t 6 peucuil Ha Ha?pflsuHe, ce ,r3IroJI3Bar B arraparypl,r,
, . . .r L {;eBepHI,I I{ AIICOKOIIJIAHHHCKII paftonu, a TaKa ctulo Ha 6ou_

'|r ''ejlHrt a[aparl,I. Pu60nieu4ume s pehrcuil uo oxlaJrcdaHe cucmelilu
' rja3cefilr.:ac Ha orAerleHera u o6el,ra Ha ausparypara ronrrrdrra B. '  .  l i ) ' r cnpocTpaHcTBo.

I l-ypgsirlle Ha raK6B Tonrli{Helr pe>r*rM, npu roiiro ce HsKrIKryBar

BeTHaTa [HTeFPanHa cxeMa;

ko,,, h (Sr,, - S"r,i) -

Ha rorrlooTAaBaHe U roneMl4Ha
TOTIJIOOTAaBaUIaTa IIoBtpxHocT
Kopnyca Ha trHTerpa[HaTa
(ko uoxce Aa ce onpeAeJrlt or

ifnrara na rlur. 3.7);

MOCT Ha MaTepuaIa, 3anSJIBaUl Ta3I4

,ICALIHA;

-  sa eAHocrpaHna n Bi , ;=0 u

i/;{ fipeflrfifiirHlfg Ha eJIeMeHTIrfTe B.IIB B'bTpeIIIHOCTTa HA anal)a-
!r :iriolr3BaT I{Be BG3MO){{HO(:Tr,I: [oHI{X(aBaHe rra o6ulara cpeEHs'';] Ha Harp.qBar{e Ha anspaTypsTa H OTBeX(AaHe Ha TonlrnHaTa oT

ri:-cHrlrlo }rafprBau{r4 ce yr{acrGrru n nettHtt.g o6err, Ha.rr.IHute
i"r'He Ha rontloorBelKAaHero or Hafp.f,BeulHTe ce KoHcrpyKTrlrBHr{

" 
lrrlapatyper& qpe3 Llsuoil3tsaHe Ha rpl{Te ocHoBrir{ MexaH!4sM}r

''::-:1,i:iaH9 (-":pes routonponoAtrMocT, KOHBeKL(HJ{ t{ I{3rIGr{8a"") 
",. ; , ,--  t i+st 

' .J. i .

rr l,{gc.I'O npr.t TIpoeKTI,rpBHe Ha oxJIa)I(AaHeTo Ha pcA saer\aat
ta -.at;BcI<lIlIOHeri roirroo6r*eH. Tarnua CI4CTeMH, B KOI/tro B KA-': c'f!'r')i.ii;ctlTi).l] ue rf ,iilojrSBr B'bsAyx%Tt HaMHpar np*IrolKeHl{e
t r i ."3rrr lr i ' r?e i"cA in 60pgonure anaparypH Tf*toto npi{noxce-

i'frlr'lio llopaFlt I'ojreI{HTe rlM pa3Mepir! I,r HITICK&Ta llrlbrHocr iia

. '6+) tt, * MnR;a,"d's*x,1'."n;1lr("(-A))l)

KsAeTO Pi,t e MoulHocTr,pa3ce8Ha oT

duj,i U oruj,r - roneMllHa Ha
MexcAy nrlTefPanHara cxeMa n

flJrarra u xoeiluqueHT Ha rQn

Onr. 3.7

B i , ; = A , l r R ] , ; u M = 2
AByCTpaHHA ner{afHa nnaTKa;

Kg yr Kr - uogurluquparur Becenoau rlynxquu or HyneB Ilr 'n'bpBll

N - 6pofi Ha HnTerpannure cxe:.lur qltlrro reMneparypnll norlera
crBar npfi $opuupane Ha reMfieparypHoro floJre Ha pa3rne)rcAaHara

Fpa[Ha cxeMa.

Teunepamypama Ha nosbpxHocmma Ha J-mun ereileHm or
nJrarKa eT"i =Ts* AT.i,.

64 r" : . f ,HolSI ) is U Ha,qr;)R: lr . , tCt.  ' , , r  I lC,\ 65
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BeHTriuraquc, npr KorTo oxnDrcAarqusT Er3Ayx quPKynuPa nPes
arrapaTypa?a qpes BeHTlt'IaqnoHHrr oTBopx B ropHaTa n AonHaTa

rr", :a 8 - oxJrarcA,ane c reqtrocr lr qpeg rrpunyAr4TerrHo r{3naprBaHe;
, oX.;rd)KAaHe qpe3 ecrecrBeno u npI{HyL}treJIHo H3rrapfaaHe. 3a ga-

xrefiuus Kopnyc, E TsKa c6u{o BenTnnaropn. B 6op4orfire PCA ce r.rr,-rrruTe o6nactn Ha A[arpaMara, B Ko[To e BB3MotrcHo l{3noJr3naHero
npeAuMHo TeHHrI KoHBeKqUOHHII CnCTeMIlt 3a OXnAlCAane (USnOnS rrtf n lHAa oxfl&xcAaHe, ctutecrByBar Ao[tJrHI,ITeJrnn rpar[urrHv saaucu-

nt, r(onTo nogBoJrtBar Aa ce orqere BepocrHocrra, c Koaro ns6panu.ntTeqHn cucTeMrr a HageMHn a[apSTyPu e orPaH[YeHo [opaAr{
xcrrocr lr Eucorca rrena). E$ereurnocrra Ha re3u crrcreMl,r
no-BrtcoKuc roe{uqrenr Ha rorrnoorgpBaHe Ha revxoctnre (
ur.r cneqnibuqna ronroeMrocr lr nrrbrnocr) r cpannentre c ro3n
Ayxa. Tonaonocurencr B $eqnure cucreMn uoxce ga 6r4e
oxr$t(gpHure eJIeMeHT[ ]r TpancnoprrlpaH Ao T.sx c rroMoulra Ha

l'il(rudmopame ce lr3rroJrgBar sa orBexcAane Ha ronJrl/rHara or ctrJrno Ha-unil Aa oxna}I(A,a Henocpe,AcTBeHo HarpeTI{Te eJreMeHTLt.
tfHocr, B Ko.sro ca rrororrenl{ ereMegTure, tpa6na ga f,rg,e x}rM}rqecKll

r(rr ce norry[poBoAnuKoBr npn6opu (o6rarnoseno ctbc cpeAna rt roJr.s-

THa no oTHorrreHrre Ha MeTaJruTe }l A]reJIeKTpI4III{Te; Aa np[TeX€Ba l)r r' cftBaHa voqnoct) B oKptx{sBalrloro npocrpaHcrBo.

BraAyxa rrpu DncotraHa HaA 12 km). B cucreunte 3a at3Ayrrren
TuEeH ronaoo6ueu sa [HTexsu$uqupane Ha oxnaxcAaHero ru]tpoKo
noJrsusr ronaoo6uexslrqu c pa3Bura EoBtpxHocr (pag,uaropu); ecte

rlr cpaDHlrretr,io ccz6unHa B qenlr.f, pa6oten reM[eparypen o6xnar g,I
rpnvna nponrqaeudcr e= 1,6- 1,9, MaTIKI{ sary6u (tS6 < 2.10-3)

npn ,t.elrneparypr?e Ha KurIeHe H T.H. TesH lre]rcxBanus ce
Bar or tlpeoHnre, Ho no eKonon rqnlt cto6panceHus raxnoro
ce orpanngasa. B cncreuure c uso.nupan reqeH folrJloHocnreJr ce
saa db,qa, aMoHrK, eruJroB cnrrpr I4 no-p.tAKo erltJrearnnrcoJr.
M,'cTo cpeA cltcTeMuTe 3a KonBeKquoHHo oxJraxcAaHe 3aeMaT

H(>KoHAerrsaqHoHHHTe cucreMu, Kotrro Iqe 6tAat pa3rneAanlr B

Pa3AeJI.

LTroE
3a us6op Ha clrcreMara

r{3noJI3Ba A}IarpaMara na r}ra
KsAerO nO OpAIIHATHaTa OC

reHepaTopHv! r.ia;v.rJIn, MarHeTpoHlt; fipocenn n [p. B gzarpauara
o6nzcrur sa Bc.aro or Kotrro ce nperroptrtBa oflpeAetleH Tun ox
o6nacr / - ecrectseno Bb3AyIuHo oxtra)cAane; za 2 - ecrecrBeno Irr rI
TeJrHo B:b3AyrrrHo oxnaxAaHe; tz 3 - upnnygnrenno B63AyIrIHo ox
sq 4 - nplrHyA,nrenno oxlatcAaHe c B:bs,qyx I,I TeqHocr; ga 5 -

.  , i i .
,  r . l .

' )

r. ilr(r(;T; sa 6 - oxflaxcAaHe c Ter{HocT H qpeS ecTecTBeHo l,t3[ap{BaHe;
' ()xraxcAaHe c TeqHocT MpeS ecTecTBeHo tr npuHyAltTenHo I,tSIIa-

r ra oxrraxAaHe )tqoBneTBopsBa rrsucKBaHltgTa 3a ocurypaBaHe Ha HoF
il 1'onrruHeH pexcnM Ha anapaTypaTa,

3.5. (}XJIA"}I(AAHE C pA,Ip[ATOpr{ il TOrrJrr{HHn TptEI{

I llrocrctnpanero Ha oxrra)KA,auero c paAlraroplr ce cBerKAa Ao orrpeAens-
t. h()r{crpyKqnsra u pasMepr{Te Ha paA}Iaropa raKa, qe roft ga o6esnevu

1r;r'rypa Ha orp,b)rcaBarqara cpega ?9. Teuneparypara Ha p - n npe.
I r ̂  noJIynpoDoA,HtrKoBHTe eJreMeHTtr e Hafi-ctulecTBeHl,r.aT rloKa3aTeJr,

r(, orlpeAeJrn nagencgHoltra.Ha r.ffxHata pa6ota u rf, He tpe6na Aa rrpe-
rf r :raAaAerara B Karanoglrre Ao[ycruMa crofiHocr Ti ^.* (opuenu-
.rilo :ra repMaHl{eBn norrynpoBoAHl,tKoB}r eneMeHT[ ?-]r."* e 70oC, a sa
r r r r ( : r1n  - -  150"C) .
AKo ce pa3rneg,a Hsorrlrpan norrynpoBoAnnroa npn6op , a roftto nsto-

t n;r TonrluHa e pagcetHara a HenoBara crpyKTypa Moulnocr p, teMne-
n,^'lir Ha qulla Mo)I(e Aa ce onpeAeJII{ oT:

f l t  T i = T o * P ( R 1 q - " * R t n " - , * R t r , , - o ) ,

rilrrrr{r KoHTaKT MexcAy ABere.noB.bpxH[H]r (aa nar,raarnarie na rona
. r'rlrrr€Htr€ e neo6xognMo Aa ce ocutypu rorsMa KoHTaKTHa non6p-
I, r(:rro 3a IIpeMaxBaHe HA MUKpOHepABHOCTUTe.ABeTe [oBSpxHI,rHn ce
l'.rr" a TaKa cSulo Mex(Ay Kopllycs lt p8Alt8TOpA Ce nocTaBflf y[JrbTHI{_
, r t M€K TOnnOnpOBOAtUl MaTepI4AJI, Ha[IplrMep MeA, I{JI}I cneqUSJIHI{

I | .,r1r(.TI:rO e, qe paAIIaTop.IJT OTAent ToIIluHaTa B oKorIHoTo npocTpSH_
'ri, '  { r(onneKqnn (oroao 70To),uanrunaHe (oxono ZO%) u ronronpoBo-

,' t i,:laMaI.rIBaHe Ha -l?6hr-g paAUaTopI4Te Ce UsnOTBf,T C MOHOJIT,ITHa

croren o6xaar Ao 500 MHz n BlrcoKa eleKTpuqecKa srocr (no 200 k rrara (nnu AorrycrnMara) teuueparypa Ha qnna Ha norryupoBog,Hnro.
.;ll.MeHT Ti npu H3BecTHa pascetHa or upu6opa Morr{HocT P n sagaqeaa

BeKrIlroHHo oxJra)KAaHe MoXCe

HACA AOnycTrrMOTO II ttt l(46i-2 e TOIIIIIIHHO CtnpOTI4BIIeHIIe MeX(A,y r{lrna }r KOpnycA, KOe?o
noEtpxHocTTa Ha eJreMeHTa c rr'f r),rila B Ka?ajlo)tcHuae AaHHII xa upu6opai Rtn"_, - TorulltHHo cSnpo-
MaJrKa TeMnepaTypHa rrilo Me)KAy Kopllyca l1l paAnaTopa, KoeTo 3aBHC]t OT KaqecTBoTo Ha
IIO OTHOIUCHITE HA OKOJIHATA

AT,"C, a no a6cqucara -

TA Ha TOnrnfl'lIlIA ITOTOK,

cH oT HarpsTaTa soHa Pr",

lopnara qacr Ha.
r4s[oJr3na aa ua6op Ha c n"ill)rlItoA.fiUIn, r{AnpilMep CHnI,IKOHOBIT, UaCrn); Rtnr_O - TOIIJII{HHO C6-
Ta 3a oxJrarKAaHe Ha e ilr'r"irrlre MexcJly paAuaropa I4 OKoJIHara cpeAa, Koero 3aBucr! or rone-

r.r :r;i rloBtpxHocrra Ha paA,lraropa r.r Heftuoto ctcrotnue.paaceftnarqu roJreMtr Mo

, KSTO 3a qeIITA Ce n3-
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)rcnoc? lr BlrcorGa rlena). Erlerrnanocrra Ha resu crrcreMlr r;! oxrax(AaHe yqoDrreTBopsBa rr3ucKBaHllgTa 3a ocnfypsBaHe Ha HoP-
no-BucoKns xoerluqueur Ha ro[noorAaBaHe Ha tevnocrure (no-
uv cneqnrbuqna ronJroeMroc? n nJrLTHocr) r cpanneHue c roa{na
Ayxa. TonaonocuteJrrr B Teqnlrre cucreMr4 Molrce Aa 6rpre uaonm
oxnarrcAaHrrTe eJreMeHTlI I{ TpaHcnopTupaH Ao T5x c rroMoulTa Ha
nnu Fa oxnax(Aa HenocpeAcrBeuo Harperlrte eaelrenru. Ox l'il(ruarfiopttme ce u3noJr3Bar ga orBe)KAaHe Ha ronJllrrrara or ctrJrHo Ha-

^nr.n ce nolynpoBoAnr{KoBu npn6opu (o6urHoaeno crc cpeAna u roJrr-tfHocT, E Kotro ca fiororreH]r e'IeMeHTI{Te , rps6aa g,a ftge xfiM]rrrecKu
lr. rroftBaua r..roqnoct) B oKp%xcaBauloro npocrpaHcrBo.

Tna no oTHorueHue Hz weTannTe u AueileKTpzrllrre; Aa nprlTelKaBa
l lpoercrupauero Ha oxfiax(Aanero c paAlra"opu ce cBex<Aa Ao oflpeAerra-

rr h()rrcTpyKllrrrTa u pasMepETe Ha paAnaTopa TaKa, .{e rofi g,a o6esuevu
rl cpaBnl:renno cra6ulga B IIeJIITr pa6oten reM[eparypen o6xsar
Tplrsna nponrrqaeMcicr e = 1,6 - 1,9, uanru sary6u (tg6 < 2.10-3
croren o6xsar Ao 500 MHz m Bncora erreKTpr4qecKa .aKocr (no 200 k ;r''nara (unu gouycrurr,rata) TeMneparypa Ha qfina Ha rrorrynpoaoAnr/rKo-

rirl.MeHT Ti npu u3BecTHa pa3cesHa or npu6opa MorqHocT P n sagagenanpn reuneparypnre Ha Kltneue u r.H. Tesu nsr,rcruar.vrs ce
Bar or ilpeonure, Ho rro eKoJroruqalr cro6paxcerurt rsxnoro

rrl':rrypa Ha oKp'b)KaBaulara cpeg,a Ts. Teuneparypara Ha p - a npe.
r r ;r rrorrynpoBoAulrroBtrre eJreMenTlt e Hafi-c:bulecrBeHucr rroKasareJr,

ce orpaHlrr{asa. B cytcrer'lrtre c n3on}rpan TerfeH forrtloltocurea ce
saa db,qa, aMoHrK, erlrzoa cn[pr r{ no-psA,Ko er}rtrenrurtrKoa. Cue

rr' orrpeAeflg HaAexcAHoCTTa Ha r,IxHata pa6ota lr ra He tpr6na Aa IIpe-

u'|cTo cpeA cucTeMnTe 3a roHBeKqr{oHHo oxnax(AaHe saeMar
nir :raAaAeuara B KaraJrosuTe Aonycruva ctoftHocr ?-f max (opnentu-

Br3Ayxa IIpn Drlrcotr!{Ha HaA 12 km)" B cucreunre 3a ars,q,yureH
TltEeH ronaoo6uen sa ]ruTeusrr$raqupaHe Ha oxna]rcAaHero rur4poKo
IroJIaBar ronaoo6uennlrqu c pa3Bnra noBrpxHocr (pa4raropu);
EeHTHIAT{uS, nPU KOf,TO OX'IaX<AaUIUA? E63Ay)c qupKynupa Upes
arrapaTypaTa rrpe3 BeHTrrJIaqlroHHn oTBopr{ B ropHaTa il AoJrHaTa
HefiHyrs Kopnyc, a raKa cibqo aeHTurraropu. B 6opgoau-he PCA ce
npeAlrMno reqxlr KoHBeKqnoHHr{ cllcreMrr 3a oxJlat(Aane (ns
TeqHu cncTeMu E HaseMHlr a[apsTyplt e otpaH[rreHo nopaAil Trx

HO-KOHAerrsArIUOHHlrTe cHcTeMIlt, KOI{TO UIe 6rAar pasrneAaHl4 B
pasAen.

bTroE
3a ua6op Ha cucreMara

H3IIOJI3Ba AI4IarpaMaTa Ha

KTAeTO IIO OpAr4HaTHaTa OC

TA HA TOIIJIITHH}I' IIOTOK,

tH or Harpcrara goHa P3s,

lopnara qacr Ha. ,q,u
Ilr3noJI3Ea Sa nS6Op Ha C

Ta 3a oxnax(AaHe Ha
pa3cefiBauln foJIeMIrr

renepsropuu ttavrnn, Marnerpoxlt, Apocenl4 lr Ap. B guarpalrata
o6ntcrur 3a BctKo or Koltro ce upelloptyna onpeAerlen Tun ox
o6nacr / - ecrectseHo B%3AyIIrHo oxnaxcAaHel zz 2 - ecrecrleno r{ u
TerrHo Bt3Ayr[HO oxnarl(A,aHe; aa J - npnnyAl{TenHo B63AyrrrHo
g4 4 - nprrHyA,lrTenHo oxna]rcAaae c Ba3Ayx u rerrHocr; sa 5 -

-  4 . .

i  t " ? '

Iil(,\;'l'; 3a 6 - oxnaxcgaHe c Tet{HocT I/r r{pe3 ec?ecTBeHo l43nap{8aHe;
r)xlalKAaHe c ?eqHocT lt Ypes ecTecrBeHo r! npuHyA,I{TeJIHo n3na-

r.,'ra 8 - oxrlaxAaxe c requocr lr qpep uplrtHyAurenHo u3nap.sgaHe;
1, rrx.:ralKAaHe r{pe3 ecTecTBeHo u rrpl{HyA[TeJIHo lr3[apaBaHe. 3a sa-
i r r r r 1;11114t" O6naCrU Ha AlrAtpaMaTS, B KOITTO e B63MOX(HO lSnOJr3BaHeTO
,(trrr rrr,rAa oxJraxcAaHe, ctlqecrByBar Aorrbnnl,ITennn rparln.rxu gaBvrcu-

r |l, t(or4To IroSBoJrtBaT AA Ce OTt{eTe DepOCTHOCTTa, C KOTTO Ur6paHUrr

It lonJI'IHeH pe)KltM HA &nApATypaTa.

3.5. OXJIAI(AAHE C PAAr{ATOPrI U TOnJrilHHlr TPbEII

,f

h,

..f uo:iJa fepManlreBlr [otryupoBoArrr.IKoBr[ eneMenTu Ti^"* e 700c, a aa
rur rcBI4  - -  150"C) .

aeKq[oHHo oxla]rcAaHe MorKe

;\xo ce pa3rneAa r{3orr}rpaH rrorrynpoBog,HlrKoB npn6op , n roftro usro-
rr;r ronrruHa e pagceaHara B HefoBara crpyKTypS Mou(Hocr P, reune-

i lrir'ra Ha rll4na Moll(e Aa ce oupeAeII,I oT:

: '  Tj = To + P(Rthi-" i Rtn.-, * fttr '-o) ,

L '.:&T'|O 3a IIpeMAXBAIIe HA MIIKpOHepADHOCTHTe.A,BeTe nOB%p)(HI{Hlr Ce

l'.fr" a TaKa c6ulo MexcA,y Kopnycs r{ paAuaTopa ce nocTaB.f,T y[rrbTHl,r-
rr , r' MeK TOnnOIIpOBOAAUI MaTepUaJI, Hanpl4Mep MeA, Mn c[eq]TAJIH]r
r,rr:i;trBofl,.illlln, $aup]IMep cI,rJrtrKoHoBH, nacrn); Rtnr-o - ToIITInHHo c -
'11r"i,:Hlre Me)IcA,y paA,uaTope u oKorIHaTa cpeEa, KoeTo 3aBucl4 0T l.oJle-

r., la noDGpxHocrra Ha paA,uaropa u neftuoto clbcroaHl,Ie.
ll .'recrHo e, qe paA,HaTop%T oTAenc TonJruHaTa B oKorIHoTo npocTpaH-

0,' ', ,:r KoHBeKqus (oxono 70To),utnrunaue (oroao 20%) u ronJronpoBo-
ja nalrrarxgaxe na -i'166r-O paAuaTopHTe ce ?isroTB.aT c MoHonI'tTHa

", 
..t\us. H roll.fiMa TofIIOOTAaBaIqa , KSTO 3A qerITA Ce I43-

, r,re"Tepr4anrr c go6pa rorr.lronpoloAn HO IOJIAMA

HAC.S AOnyCTTTMOTO ttt lt16i-s e TOIIJIITHHO ctlpOTI4BIIeHUe Me)KAy rlldua n Kop[yc8, KOeTO
noB%pxHocTTa Ha eJIeMeHTa c fr,, ,)'JrJa B KaTarIo)tcHI,tTe AaHHI,I na upu6opai Rtn"-, - ?orrJruHHo ctnpo-
MaJrKa TeMrrepaTypHa Me)r(A,y Kopnyca H paAuaTops, KoeTo 3aBI,tClt oT KaqecTBoTo Ha
NO OTHOIIIEHUE HA OKOJIHATA

AT,.C, a no a6cqzcara -
,|ii l i l|lrlr.fi KOHTAKT Me)KAy A,BeTe,UOBtp)(HHHII (Sa HaVaZgnarie na tona
frl",r'llDJIeHIre e neo6xo4,IdMo Aa ce ocr{fypu rongMa KoHTaKTHA nOBtF
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KarO '1.O11nOHOCI{T6Jr Ce U3SOII3Aa BOAar cU}IpTt aMOHgK tI Beqe p'f,'['Ko

xHlITe napaMeTpu.

{) s.o. TEPIIIoEJIEKTPTIqEcKo oxnAxcAAHE

3a rOnnOOtB.e)IcAaHe c II3IIoJI3AaHS Ha TepMoeJIeKTptIqecKU'f, eQeKT

cnofrKara ule rloFJrbu{a nnn orAaBa rorrfillHa 3&Bvrcvt or rrocoKara Ha

., l:( ) lrarrpexceHue); ? e teirluepatypa Ha cnofira I unu 2, a .I - roneurana
r^ |()cI'oJIHHlIg TOK, lrpoTurtaul B:bB Beprra"a.\

Ilpu upeuunaBarre Ha ror / npe3 repivroeadMeHTa or rlun. 3.12a e4lro-
llrrrqr'nrto c rloln6rrlaHero Ha TonrluHa s cnoftxa .1, b ues ce oTAens I{.A,)I€y- |
,rorr,t TouJIuHa, KoSTo e npo[opq[oHaJlHa Ha KBaApaTa Ha c]rJraTa IIa ToKa I{
r. ( 'r,npoTlltBrleHueTo Ha cnoftKaTa. B mpno npu6n[acenrae Mo]rce Aa ce cttllr-
f., ,rc ctnportrBJreHl4tra na cuoftru I u 2 ca paBi{u, T.e. Bc.sKo or rax npeA-
f rAtrrrr{Ba rrorron}rnara or ctrrpor}rBJrennero Ha repMoeneMeHTa.Rr. Torara
lr(nyrroBara rorrJrrrHa, Ko.aro ce orfen.e n cnofixa'1, uorre Aa ce ollpeAenrl
lh rlrol)MyJIaTa:

l r  t ( ; ) Pn* = 0,5I2R, .
()cnen roBa Karo pe3ynrar ot eilerra Ha rolnoupoaoAr{Mocr or rope-

l^ r;r K6M cTyAeHa cuoftxa ce upeHacs rolJlrrHHa MolqHocr, Ko.sro ce o[pe-
l,r rt o'f H3pa3a: :g3roTBgTtepuo6aleputlt'cScTaBeHI[oTIIocJreAoaaTe'IHocBbp3alt!|

,r"or"tt". Xapartepio 3a.KoHcrpyKqlltTa Ha TepMoe[eMeHTa e ca

;;il;"';; il#;;;; pa3nuq'a EpoBoAuMocr (i u p npoBoAuMocr)'

ca c B5p 3 aHr noc neAoB aTe I-Ho K?Y lqcTo nHHoToKo 
" "- :I:Ill,,i^:::::,

qpea MerarlHtt rrJracruHll ($un' 3'124)' .3ouzte Ha errerTplrqecKara Bpt

MencAy AEaTa rotrynpoBoA,;uqu c" Hjf4t""t cnoftru' flpu pa6ota Ha rep

eJIeMeHTa HenOBltTe c1tOfiKU UMaT pagLIUt{HU TeMnepaTypvItteAHaTa oT

;';";;";;;";;""r. (;;d;;;l; a Apv.ara rorroorAaBaura (ropeura)' I

o  _ L T  _ o r S , *P, = 
i l= 1 

(Tz -Tr) ,

t,l

t x

c5'ofHHlrfl tor. Ilptt rroKa3aHata na rlurypara fiocoKa Ha roKa cllol

ule ce oxflax<4a (tofi rcato s cnoftKa 1 enertpoHure I'I AynKure ce

rI(ar B npoTuBollofloxcHtt uocoKur Koero e cuMnroM Ha npoqeca ronJr]I

renepaqutr c.rupoBoAeu c rrornlrulaxero Ha ro[Jruna), a cnoftr"' 
T^:,:

"o*"L 
(tti raib eaerrpoHlrre u Ay[Knre ce ABl'rxcar K M TasI4 crrc

pi"""o\"""p"R*" otn 
".t 

rornrluHa enePrua)-' 
Il-1--lp""t"::"-::' 

oKa cnoftKa 1 e ropeula, a cnofira 2 - ctygeHa'
npornBononolrcHa floc

a) @sr. 3.12

Konlrqecrgoro rolrfluHa Pt, roeT o ce

3a eAlrHuqa BpeMe, ce o[peAen.s oT:

(3.45) P, = tflr,zf = *arplT ,

K%Aero flr,z e roeillrquent ua llenrue, a otL,2 - roe(luquent Ha repl

TpoABrrlICeElo Hanpe)KeHue unu roeSnitraenri sa 3ee6er-(erlercTtr Ha

Jr,(r"r'o o. e roeqllrqr{eH? Ha TounoupoBoAuMocT Ha norrynpoBoAHtrKoB}rTe
lrf(f rfoBe Ha repMoeneMenTa, a I u S - Atnx(lrna I{ Harrpequo cet{enue Ha
f.r lr  KIoHoBe,

CyuapHoro Konnr{ecrBo rorrJl}rna, Koero ce orAenr 3a eAtrutrqa BpeMe
I . r'y/leHara cnoftra Ha repMoeneMenTa, P : Pn * Po* * Pr.

IIa $nr. 3.126 e upeAcraBena saBuclrMocr rra orAeJrenara B TepMoe-
a.urrrTa ToIIJIIIHa oT TOKa, KOSTO noKa3Ba, qe npu I = ropt ca nofiyqaBa
r.xcrrMarrHo [ourr]KaaaHe Ha reMrreparypara Ha crpyAeHara cnotka. Aro
forr;r e uo-roJr.f,M or fool eilertm Ha oxJra?rcAane Mo)Ke Aa IlBr{e3He, uopaAu
h[tr:cTBeHo HapacTBaHe IIa AxcaynoBaTa To[JIuHa.

I lafi-no4xogrulrlr Marepu aryr sa repMoerreMeH-
lr ( ̂  TBbpAr{Te pasrBopr{ na 6asara na 6r.rcrr,ryronua
turyl)uA (Bi2Tes) c nerr.rpau1lt Ao6anrn.

ila nos.uuraaaxe Ha eilemnnnocrra Ha oxJra-
lfl^r()To TepMoeJIeMeHT[Te ce caSp3BaT .B TepMO-
|ltrprru rro Ha.ruH, rroKa3aH na $ur. 3.13, r,rgero
a / r'r osHa.reur{ TouJrunnure npexoAn (cry4eHure
l r'r)l)etrlnre cnofixra), c 2 - tepuoeaeueHrure, c 3 -
'r ry;lr.Haratt nJIouIaAKa, c 4 - usaogure 3a BKJrKrq-
lffr h flocro.gHuoroKoBa Bepl{ra u c 5 - oxna}I(Aa-
l i r  l ,aAr4aTop.

I'),r1no or xaft-naxcnure upeAr{McrBa na repuo6arepnrtre e BrsMo}r(Hocr-
ll Ur lrolyqaBarre c TsxHa IIoMouI Ha TeMIIepaTypI{, IIo-HucKr[ oT TeM[epa-
f 1r^1'a Ha oKp%rr(aBarrlara cpeAa.. Karo rexnu HeAocrarbrlll rpe6na g,a ce
..rrvrrrar rexn[.n Hrrc K KfI.{ (orono 30%), cpaBsrlr?errHo roJraMa BpeMe-
lrllrt'aHTa U MaCa.LI Ap.

llcera tepuo6arepur Motce Aa ce lr3[oJr3na I(aKTo sa oxJrarr,qaue, Ta-
aa rrir HafpaBane (a aaaucuuocr or [ocoKara r{a rora), Koero e oco6eHo
at.rro npn pa6ora B pe)KuM Ha aKTr4tBHo repMocrarupaHe.

Our. 3.13

norIIsUIa I{JIII OTAeJI.fl B

e o6pareH na eQerla na flentue, T'e. upu pa3rllrKa B TeMneparypl4Te

cuofirute B5B BeplrnaTa Ha TepMoeIIeMeHTa B,b3HI{KBa TePMoeneKTpoA

I
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i'- 
'- EreKmpoilaeflumnama cvlilecmutrocm (EMC).: 

::-:1^a":"^Ha 
paAI4

/. nerctponHl{Te auapaTypu 4a {ynruuoHtlpar c ueo6xoAuuoro Kar{ecrBo I

\ ut"nin"tuuu n. nuupignavepenn cMyure'plfl' 6es ga c%3g'aBar nper ro'a

l' nonvcutMil cnyqeulrs 3s Apyrn anaparypn' Aag'enoto oupeAerlenl{e e }i

Y;lii"";;';;;;; nprr KoHcrpyupaHero Ha lrHrefparrHrr _T"yi:gT:

IJIABA t{ETBBPTA

. 
KOHCTPYKTI4BHO.TEXHOJIOTHqHI'I. .

^ METCAII 3A OCHIYPflBAHE HA
/1.) EJIEKTpgMATHI,ITHATA c'bB/t{,Ecrl'Imocr HA PcA 

.
4. 1. oBIIIU CBEAEHI{fi 3A EJIEKTPOmAT HTTTHATA C bBrttEc TlIIvtO cT

;;;"; ;t;nu, 6noxon-e ra yctpoftctna na PCA' Artyanuo"crra Ha rlpob

u. pmC BenpeK'bcnaro HapacrBa B%D Bpt3Ka t-".t"-:ry:.t-::i::":

;;;; ;;;";;;;;'. pasuoereKrpo'l'IKara: 1) neupe*r::1to v

l"""tt" rr" 
-6pot 

Ha eAHoBpeMeuno nefictnaillure puA-1-o-u-lT!::::.I

;;;;;;;'"".n"-n"^v*o)rcHtBaHe H4 erIeKTpoMaPHI4rHara o6cranonxal

uoBHr[aBaHe HA HpIBOTO Ha MOUIHOCTIa, rasn'rvena oT npeA'aBttutl1-"-t-1:]

ocBeHocHoBHouMaTI4.cTpaHuqHLI l ISJI 'bt {BaHng'gBgBaulucecMylqeHl l f ,

;;t;; yctpoftctna (uaruueudra MolrrHocr Mo)Ke Aa AocrllfHe 4o ctoll

*"""u,i");- B) nonziuaaaHe Ha t{yBcrBl{rerlHocT3 
11 ili:Y::^:?

crBa, nptlTellcaBaulu ocnen ocxoBex u 6uru KaHarIu 3a npl4eMaHe (

;""i#Hil;;;;", cBceAHn' I4HrepMoA,vrIaqI4oHHI{ u'u'p' )' no

Morar Aa nponlitKnar cMyureHrrs (vynctuutenHocrra Ha rr{Koll arral

trocrlrra Ao 10-16 W); a) pasr,ur4ptBaHe na pa6otnure qecrorH[ neHTil

anap arypl4re ; r.; n r*rHo i 
"nt 

n" 
"t" "1 11t;roi:: 1"1T"---:::1::ii -16;1n;

(ffi#6;;;i;;; "p.crupa 
or 0 no 3000 9H:l' 91,::f:::.:'"o"t"

Ha e JreKTpoHnn cpeg"lna 3a-ynpaBneHl'Ie' KoHTpor' lilT:aTT::
ilt;;;; ;;;; J;; ; oco6eno quspoaa rexnuxa (r'auxponpoqecop n'

KpoKqM[mrpu), routo ce.EBffBar u3Tot{Hr{qu Ha cMylqeul4fi u eAHoBpeM

c roBa ca floArlo)Kenn ua rgxnoto nlsgeircraue'

ErcrcmponazHunflomo cilyqeHue npeAcraBn'fiBa erIeKrpol\raru

urru*.p""""*ra u (unra) MarHIlTeH npoqec n cac6o4'noto- 
il":lf::t^

1"-""j'" "potog"ttll 
cpeAar c63AaAeH or orrpFAerleu Ia3?oqHuK' KoftTo o

HexCeIraTeJIHoBJIl I f fHIIeBspxyIIoJIeSHIlt 'cI4rHa.]. Iup'IHe|oBoTollpefl i
npueMaHe u upeo6pasynane.- ElertpoMafHlitrHoro' cMyulenlle B npocrl

crBoro ce Hapr4r{a urniorro,'a ctzdudcuomo e npoeodnu'1a cpeda - xoudyx

, r't)aHcnoprnu cpeAcrBa, EI4Jvl, npoMilrrrJleno, Me,q,lrqnHcrco u 6nroao
r I ,,o6op1q,Eane, crcreMtr ga KoHTpoJt n ytlpaBnen]te I,I T.H.
l', ';,'nmop Ha cilyu4eHur e BcEKo rexnr{tlecKo yctpoficrno, Koero nsuenx /
r. rrapaM€Tpn rqn atageficraue Ha eneKTpoMsnfl[THo cuyqenne. 3a I
r. i,'t)H3lrpane Ha p€qenropa ce B6Be)KA& rrapaMertprn npar na ars- i

,ilrrrocT, npeAcTaBntBaq, MaKcilManHo AonycTHMoTo HttBo Ha cMyule.
rr, il[)pr Koero peqeuropr,T {ynrquoHnpa c nprreMnrrao Kar{ecrao. 

--.

(.v yrqanarquflT lrsro'ruurc'Molrce ga ntsgeftcrBa Ha peqeuropa.KaKTo no
r t)()r,{anHr{Ten (vpes caoero eneKTpoMarn}rruo rrone), TaKg H no KoHAyK-
r (r ;rlnannven) utn (vpes o6rqn 3a usroqHrrKa n peqenropa enerTpr{-

rrr:l)ul'l! - SaXpaHBaIqE H Sa3eMf,BaUIn UILIHII, Bepunn 3a yIIpaBneHUe,
r/tr[!.r.q, KoHTpon u r.H,). Karro [3JI6rIBaHeTor TaKa u np]reMaHeTo Ha
poMarHI4THI,t CMyIqeHUfl, Ce OCtIqecTBtBA OCHOBHO rlpes AHTeHETe Ha

lu() rrpeAaBaTeJrHETe' ycTpoficTBa, a nptr flo-BtrcoKa I/tHTeH3IlrBHocT Ha
!r^'r';r u arpe3 Kopuycl{Te, clbeA,IrrHIITenHuTd npoBoAHl{qu I{ eJreMerITuTe
Irr r';r)Kurrrre cxeMn. Creuenta Ha BtIH.aHHe H& eAHo cvyrqeulre B6pxy

I r( lrr4t,e [oKa3aTeJII{ HA aEapaTypaTa ce onpeAenf oT HetoBoTo HHBo,
I lr.r.r1g11 cscTaB, cTaTrIcTI{qecK}I xapaKTepucTltKn, I TaKa c,bulo oT Br,tA8

afrtrl,,:fypara r4 Haquna na o6pa6orrca na unrlopM&rllrara B Hea.
ll r,,,rr,efrclnnero Ha cMyulenut BoAH Ao HBMeHeHue Ha napaMerpilTe Ha

r;r, i(apaMeTpnTe Ha paA,I4oeIIeKTpoHHtITe etIeMeHTlI ]rIIn pexcr,IMnTe Ha
lr r,:) a[aparyp]rre. Haupuvep noA Aeftctaue Ha [r3JTbqBauero Ha Mo-

t r l r';'. iBareJI ce Il3MeHtr eneKTpoAHHaMI{r{H[Te napaMerp]t na fi onocr[e-
. I | ;i I r KOeTO Ce UpOMeH.ST yCnOBI{.f,Ta 3a pa3rlpocTpaHeHtle Ha pdAltoBtrl-

lr ir(:,JAc.fBllte Ha ToBa BS3HttKBar CMyUIeHI,I' B [pIIeMH]rKa. .{pyr nprt-
a r,,, r;Ieftcrnlrrero Ha pa3ltllqnlt 6opgoau eJreKTporexHl,IgecKr{ yctpo*-
rr r.l).y-v peqenTopa Ha cMyIqeHu.E npr,I H3MeHeHI4e HA peX(I{MI4Te HA eHep
rl"t,rreHrre. flpu nrrIro.rBaHe Ha MouIeH ToBap, nopaAn I{3MeHeHr,Ie Ha

Ir,.rlrtro.r'o Hanpe)rceHl{e pI BG3HtIKBaUlnTe IIpu ToBa npexoAHl4 npoqe_
ro r! '\{oH.trT pe)I(I,IMI4Te na pa6ora H8 eneKTpoHHIlITe ycrpoftcrna, Bgs-
l,rt''l'o Ha Moqnr{. cMyrrreHr{.f, (egnnuven HMnync lrnu noaiaprrF ce
il!r\;r cT'| TIMIIyJICU, a TaKa cSulo xapMoHllt{eH r{n!r uIyMoD HeIIpeKScHaT

) 'rrrrr<€ Aa nptrslrHr! neo6paruun orKas?r Hs a[aparypara, npeAu3n]r-
' I r ::MeHeHI/Ie Ha crpyKTypara Ha Marepl{an}rre, HeauHeftxn tBJIeHra

,rr,) Hacuul,aHe Ha aKTHBHT{ erIeMeHTn u gp. Cr.,ryqeHl{sra c rro-Ma:r-
lr r, r |r.{BHocr AeficTBar B%B Depl,rruTe Ha peqenTopa eAHoBpeMeHHo c

t,,i, !)t{l'Han KaTO aAUTI{BHI4 CMyUleH}It.

1,,', r lna.u cucreMr,r (pagnopeneft :au, pa4norrorcar1noHr\z H HaBHrarr?rou-
r ur ' ,'14s), TAKA rr r4HAyCTpUanHlr CtOp'LXCeHI,rs, Hanp[ilep, eaercrponpo-

ll., ,,raBaHero ira EMC Ha pa,q,uoeneKTpoHHlrre snaparypr{ ce Aan-
tl ltqa ifaxtoplr, no-Bax{H}rre or KoHTo ca: 1) Hecta.bprrleHc?Bo Ha

r, rarl4Kl,rre Ha l{3TorrHr,rKa Ha cMyurenue (nanpnMep, ocBeH ocno-
Ilr .,lEi{P.rpa[,HOIIpeAaBaTenfiT Ct3[,aBA I4 He)IC€IIaHII CTpaHI,MI{ I,r3-

.'bc sHaqurenna Mou{nocr); 2) Hec%BaprueucrBo Ha xapaxrep$-
la peqen"opa lra cMyrqexnn (nanplrMep, nopaAl{ MarrKa lrs6upa-

', i,' paArronplreMHoTo ycTpoffcTBo, MoraT F.a c,r,ulecTByoar N 6urn

l-.

t eHO.

Enertponarnurnure,cMylqeHlrt Molar Aa I{Mar ecrecrnen tlrtll

ctaen npousxoA. Klu ecmecmeeHume u3mo'rHuqu Hct cr+ryl4eHun ce

Crrrnqeto, 3Be3AI'ITe, lanapturcata, eJIeKTpI4r{ecKlITe pa3p'flAu B

para npu Fp'bMoreBllt{nn 6ypu u gp' LltxycmeeHu u3moqHutlu Ha c'M

iun uoa.a Aa 6tAat KaKTo pa3nr.r{H}t paAl{oeneKTpoHn' e'eMeHTHr B'l
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Tporl I{ KoMyrautrlt; 4) HepaquonarlHa KoMIroHoBKa Ha B'bsnu I'I ycrpol

a raria c'brqo r na Sragepxu rpaKTone; 5) nperuru npllr flpoeKTt{pa

K;jilallt 3;r. flpl{eMaJre Ha.cut'ilaJl}i); 3) rianUCrartar1f6 o'fcna6DaHe Ha cM

t0ylATA ilcneAcTBlre ges6E"bpIIIeHO eKPaHtIpaHe Ha auapaTypnr E'L3III4' +l

billt TpaKTOBe 14 AP"r a TaKa CGUIO BcneAcTBI'Ie He3aAoBon?tTenHa (bll

F CUTtiaIIHI{Te Bepi4I.H U B5B BepI4IrIlTe 3a 3axpaHBaHer y[paBJIeHI4et

\
'  i r rOIta jT: .1r . ' r ' f r  F- . .1 : r r ;  , . .  , , , , . ,1, I . {c . l j : r . : i i i ; )OI{HI{T€ af iApaTypl l  MOI.aT.I Ia
r'ltI? Ica'ro i-:':;lir-jllt::tocr ot' e,t*ri'rHT'apHtl efieKTpurlecKl4 H MarH14-' i ' ieru (lunonr,rj. Eaerrpnvec Ku h3:,ri\uBarejlri ca BepHf r/r Ha ana-

. c rorr.nMo cGnporlrBneuue (anccrco Hanpex<eHue n vin,rr< ror). a'. . rrr.rcKooMHuTe Bepuru (ronsv rox 'r MaJTGK nAq Hs 
"uop"*".("_' '.foBa HStl'bqeHoro or r.sx etreKTpoMarH[THO n',,e rtMa pa3nI'qHI''r;ortctsa B 6rlu3Kata H r{&"rrerrHara 30}ra, Bri.rsrata 30H; Ha H3TO.

1: r{yudeHl4e ce fipoc'fi{pa Ha pa3c'r'oglr'e r rro-MaJIKO OT ne? AsrI)rcH-.;ra?a A-i. Ha HaFt-BtlcoKor{ecro,rHaTa c6craBKa 01. cneKT6pa Ha, 'u cMyil{eHllre, T.e. 7 ( 5,\min. B tasg 3O}Ia eneKTpOManHUTHOTo
''lilasl4cTaq'oi{ape' XapaKTep, nopa,qff KOeTO oTc'CTBa ]rsJr.br{BaHc
t.l;. llpenacsriero Ha cMyuleHu.s s 6nusrata 3oHa ce rrsBtprrrBa 3a
,:t ,IBJIeHlI.nTa eneKTpl/ft{ecKa !I MarH}rTHa HH,qyKIII,rr, rcOUrO O6y_'.!iBnTa Ha Karlaqr,rTtrBHa H r,rHAyKTr4BHa nepa3HTHa Bp,b3Ka *a*Hy,a 14 peqefiTopa Ha cMyuleur{r. IrlHreHsnnHocrra Ha rrorerara Hai ,i)cKLIg I,I MafHI,ITHlr.f, At{nonn a Ta3II SOHA HaMaJI.trBS no KBaApaTlr,'r c pa3crosHrlrero. Xaparctepncrr{rrHuTe c.buporuBrreur4-rr Ha cpe_''iyxa) 3a rror€To xa 

"rercrpu. rccrcu (ZB) 
" 

*r"".r"r""'d;ri ;;;;""ro o6patHr,r ($rar. 4.la): npu r{ecror",'*rru""rr1u rc:,;u uyna, 213 e..to, a zg- HI,tcKooMHo I{ Ha pa3cTorFlrte oT Al,rnon& no_rorlgMo oT. r.oru no-Bucoka or 3000 IIz) Te3H xafiaKTepr4crr{r{Hu c nportr_'ilH,{T K'bM XapaK,fepucTt I{HOTO CGnpoTI{BrIeuue zTgy 
"",ro"*u'l'r-rr{Tna B6JrHa, 3a Ko.gro Zrnu = 120r.

O H n .  4 . 1

rriraTa (nt,nuonar.a) 3ol{a, 3a Ko.qTo r ) 5.\-;n, crpyKTypaT.a Ha,.,reL{eHTOpHI,If eneKTpttqecKl,I U ManHr,ITeH Ar{n0nn c6BnaAa cabc,.! LiA !Tf.}JIETO HA EAHOPOATIA NTOCKA EJIEKTPOMAIHHTHA BG,IHA ,I, 3, Bp'li3Ka Mex<Ay r43TOr{HHKa 14 per{enTopa Ha cMyrqeHr,rq ce ocG-
i):t3,i Ji! ii!{ taq ;7i o r,,:} Kn p$.rae Hu m Ho no,.tc. IrIHterrsnsHOCTTa Ha. iii 'ri{o?i} ; tr)rl.J n .L13ti 3OiIa pacTe nponcpqtroFlanHo Ila qecToTa_
sl i ;a o6pr"rho nFonopu,Holra,q l ro Ha pa3c?or iHHero.  Eacxrpova_',1 ;'iII9Iii.!1{, ilrpoilii{rt r"ri. ir.i,}I{H!i iet.Ilr:iy?.;rU{ (:tanirlrl,le,pr *OO,u,r,

ycTp0]tcTda ce ocrfypffBa rrpes uSilotlsBaHe HA CgcmeilomexrtuqecKu,

,rc meXilUq? CKt! 14. Ktilc m pl r<n uo\o-mex uo iO :u.t$u ilemodu. Ilplr aua.rlOl

Te ycrPcrzcTl'a KGI{ CI{C?eMOTexHli iecKI4Te MeTOAII ce OTHaCg nF

ria aFraJloroRa lr;r(hoi)Mallufl 3 qufrpo$ BIa;d H KO[,fipaHeTO Ii t{pe3

3atr l l ITao"( :MyII \eI t I4g 'acxeMote.YH, ' r 'ecKl , I?eMeToAlIBKII Ior{Ba,r :
qaBsHe Ha ).c,I.oftVr4nocTTa Ha cxeljaTc K'r,M cMyU{eHI4.s (.{pe3_ I436sl

11eo6i::4itopagol'O I4:.lfOJI3BlHe Ha eileMe11.tld c'LC 3ABlIlil€Ha paooTHa rl

u3noJr3pa!:re.Io Ha CXeMr4 Ha 6a3aTa na gu{repeHr\uatrrlu ycuilBaTeilVt);

3 i 'aHertaI . iUIBaHI{ . ] { I IaPa3Bp-bsKaMe)Kp'yBepu|I {Teci loMoulTaHaT

MaTOpu u oflTpoHt{; rIoETI4CKaIte Ha cMyudeHusTa C rroMolllTa Ha pe}Ke

rbr.rnrpi,il }t:trroJisBaHe Ha ManKorxyMrrrlr{ eIleMel{',lfkl u gp. K.bu cxeut

qecKr.{Te Me"roAit 3a Hav;:rjr.gBar{e Ha cMyr.qehl.Is?'a B I{l{$pOBt'I ycTpolz

a,t'ile{:,g: it3rl()rl3Bal{e'i'o ila etleMentga 6asa c s{aK(-:I'IgaflHa ycTor

C:,;).[Ie!{I/r....r; Ko},{net.:car,firtTa Ha (:MyIIleHlIt (irarlpvn"rep r{pe3 I'I3nO,

ycy.K.4rr\t 11;r+fircu npo3oAHl4rjIlr); VrstionlnaFleTo IIa aMIIII4TyA,HO LI

crpo6uparne u T.H. Irp:.r.uoxceH:re1.o Ha CucTeM()arexHi4qecKu H cxe

qe(:KI 'MeToar 'Bo/ i I . } loy l rJIo,KFi .gRaHel{oci ( 'b i ] 'B,J l leHaanapaTypaTa'

/{r.r KoeT(] ,qc T.Ex 
"" "p"6t"", 

caMo KOr'aTO npo6neMuTe ua EMC He

I(acepeul ' rTc.E'ccLqel ] ' ] ]D}aaI I I l { : { .eKo' IcTpyKTI,rBI ' Io-TexrIoJIor I { r {HI4

Hair-,{ecri], u3nori3iit]j,.q KoHCTpyKTHBIIU MeTOAII 3a Ocllrypt

EMC ca: o tt lt't tt -l '! u lt t ur K ().tt tt o u o 6 K L'! (onrnvanHo npoc'f paucrBeHo

H(: M OptleuTupa\rc'it cK!;t:Hurutt{, $t'ti:nlta4rtft' 
'Jii3e'Mn6UHe n KoJiln

K6M 1'exHC'.llOrHqllil?e lle1o;{H Ce ()'J'HaC'$ ycsogBaliero Ha npol43

vslleliivts. c nalo6peH14 eIe:iTpOMarH.lifHlI xafJa.KTeilI4cTVIKAl HaMaIlA

f . laoTKJlOHetrr lsT.aHai la l raMeTpuTeHapaI{ i4oerIeKTpOHHI4eJreMeHTI4

nr\, a TaKA Ca'IIl.o a Ha HeeA,HOpOAHOCTI4Te rla ?I3nOrI3BaHI4Te npeAa

nuTlktu I {  T.H.

clrcTcl.ra'r4 3a 3a3eM.fiBaHe I'I T.H.

EnexrpouarHttTr{aTa cbB},iecrrlrMocT Ha PaAItOeneKTpoHIILI

G:l 4.2. IIApABt{'rIrH BPI3KI{ mE)KAv
I{3TOqHI,IKA I{ PEUEIITOPA }IA CMYIIIEIIHg

Oco6eHocl' Ha KoHcrpyrlrasHoi'o npoeKTllpaHe Ha PCA e rr3no'

TO Ha +yHKrlr4oHa.nHlr B'b3nv!, pa6oTeulu B nuHeeH I4III4 HeII,IHeeH

oTJrHqaBauU{ ce no r{ec'ioTeH o6xnat, MoIIIHocTT KoHcTpyKqI4s t EP't

c63AaBa npeAnocraB:r-u sa B'b:iHuKBaHe Ha HenpeAHah{epeHl4 eneKTpc

TH}IcMylqerr]/ . ' - f i f ipe:f.s 'cgHeTouMnoe.rIeKTpoMa|HI4TeHI4nI4KoHI{y
fl6T.

6t@)
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FUCOKOqeCToTHI4 il I4MIIJ"JICHI4 r'eHeFaToPur ilixoAHll cTGlIaIa Ha PCA)'

;'aT Aa Ce pa3npocTpai{-f;BaT Ha rofiert{u pa3cro'frtrnst AoKaro syrrxquonar

:'e er"rnrla PCA, icam He ca npeA,Ha3Har{eHE 3a reuepaql4s'Yrulrr '

erleK'tpoual'I:zt'Ha eHepfu.ar r4Ma? cpaBr{}rrerlno MarIsK o6cer 'ua g'e

oco6eno M.SCTO.3AeMa,r. Hap. etnnoaolaa 6p67K$' nplItII4HeHa oT

'rpoMal'Hlrruoro rroJrer nls6y4eHo B l{oFilyca na CBt{ yctpoficrna' Koi

il;;t;; He ca rpeg,BuAentr eKpa'Ii'paulu nperpaAKw"roi' Mo)Ke Aa ce

rinexcAa Kaso orplr36r or B't'JriJoBoA' no icoffro 9e eallp:-ci3:1:a:::
* n 

"*"". 
I no-uanra or KpllTltttaara )*o ()*p : 21 

1:{tT^1 
t pl

ria [o-I{bJIraTa cTpaHa Ha HaIpet{}IoTo ceqeHl4e Ha Kopnycaj' 
'loBa 03

!ia, qe B pal{KllTe fla eAHO ycTpoftcT8o Me)KAy r{3Tot{H1'I{rrre u peqenr(

** 
"*rytqu""r, 

pa6otculu c ) < )*o' ca B63MoxcHlI napaBIlTHI4 Bp'b3xu

rIopaA?I 6'tpaoto nM' SaruxaaHe npu orp'areqaBaHe or H3ToqHI4Ka'

FIa rro-ronei.un pa3crot{Hllg, K6,qero I43r{e3Ba Brrvlsn'uero Ha uslyb

oT tI3TOtIHt{xa Ha c}vrylqeHl{.g efie:Tptiuarulnno iloJle' ca Bb3MOl*cHIf I
"';;;;-';;;;; ip" A'oilii';:; ;i"^;' rlpnr*ep '" i"ry-6::-:t:"-:i: I
qa &tnr.4.L6, rc:rA*ro eKpaHupaHla'qr npoBoAHux ab' cB'Lp3Bau{ ABara

i.p ^n 5.q,i <a A u B, Ht Ma-Henocpeg'ctneHa -("ti"j':::::1,,1*::3

\

a

;;;;" (lIC) u peqenropa (PC) na ':Myule'sut' flopaAu c'bu{ecrBy

o6aue, ua' riz'tlagvtrHa KtrfIaIlI4TuBt:a' II IlHn'yKTuBH:r Bp%3Ka MexcAy

;;;:,.;;";iun r* rr I431'otIHInKa In peqenropa Ha cMyule*vIs' nocne4*u

Qbia3tsaTctr},p3aHI,IUolde}KAycnr{pe3I,rHAyKTI4pa}IoToBeKpaH'IpaHI4g

eneK',tpoMarHltTlroTo noJle Ha pasIIpocTpaH'gBaIUIATe C€ BGB BSffIOBOAa

gn. fIL,qr'nrIT Te or Kputlr'{Hat'a r'?trrntr He ce pasnpocrpansBar B Kop:

uonttt* ttoti. Kongyrc'rilsnrjl cMyu(eurrs'or ro3lt rl{rr r{ecro ce

vrtF':yK.Tvlpa}jl.{.
KaKro 6eure seqe cIIOMeflaTO, XOtdyxntuoua ( zaaaanaaua) apotxa

213"!'Q4ttgtrae I4 peqeuropa Ha cldyu(eHufi ce c'b3F'SBa r{pe3 Bepufl4Te 3a !

BaHe, 3 a3eM r ts aHe, yrlp aB re t"'\n e 1 :ioMvralltl t' 
- : :1T.1,:,::: :1"" : j:l,I

;;;;;;-;;;;rrr." c)."nutl* r'r3ro:t'r{Il,I4 Ha KoHA'yKrIltBHI4 cMylqe

Zrop

rE-fi
ir, zr]vr"
L t t

cL)

(
'ii,Huq l/p", 4elicrnaulo Ha peqelrropa, o6pasynar AetrtlTeJr lra lr;tilpe-

.rrco cnrHansr (unra nerona xapMoHrrr{Ha c'rcranra), cs3AaBarrl cMy-
r.rMa xapMol{firleH xapaKTep, To He3aBI{Ci4MO OT BI{Aa Ha napa3rlTHaTa

:, [/o. voxe Aa ce onpeAerryr or

Up" : U."Zpl Vo + Zn"p) = U-"Kn^p,

Lr"" e Hanpe)Kenrre Ha n3Tor{HIlKa Ha cMyulenvte, a Knro: Zpl(Zp+
. xoe(luqlrenT Ha napa3uTna BpG3Ka no HarrpexceHlre.
rr ll&nilrlfie Ha Kanaql4TntsHa napa3r{THa BpG3Ka Znap - lf (uC"^),

' -.:*utr_e napaguTeH KarlaqnTer Mex{Ay u3Tor{H}IKa !I peqenropa Ha
r.t" T,lrt Karo Ha lrpaKTtrKa KoMUIeKcHoro ccnportlnJleHl{e Ha pe-'iiol .:< Lf {aCn^r'1r sa cMyrr{aBarqoro Hanpexceuue 868 Bepufara

': , l . iopa Motce Aa ce 3aflume:

Up" : U,.ZplQ, + Lf jwC,^r) x (J."ZrjuCn^p.

,1,!l.il l iaTa XoMnOHeHTa Ha c.bIIpOTI4BIIeHrIeTo Ha peqenTopa e MHO|O

i,i,l;r 
or KarrarruTr4Buara, T.e. /?p >> Lf uCr, r4spa36T (4.2) npuxo6u-

Up": Ut"C""pf (C, f Cr"p) : U^.Kc,

ii; : Cn^pf(Cp + C""p) e xoe$u4uexm Hu Kana4umueHu 6pBKa, a
, i:'li6T Ha peqenTopa Co e cyua or co6crseHr4.s Kanaqt{TeT Ha cB,bp-
: itnttvlrt I{3xoAHtIff KaIIAIII4TeT Ha npeAluecTBarrlaTa u BxoAHtI.rI Ka-
' i la  r IpHeMHaTa cxeMa.
:LcT}lng. cnyr{afr, KoI.aTo peqenTop6r Ha cMyuIeH}I.q npeAcTaBtlgBa

.'reH Kp"bf, HacTpoeH Ha rlecToTa paaH.artfiu xapMoHltr{Ha Ha qecToTa_
, .i ,ru{anarrloro ererTpr,rr{ecKo nore, Z, x Z. f d" = \ /wC d., xrgero: C
.rrer Ha Kp.bfa; Z": I laC vt d,.:1f Q- xaparcTep?rcrr4qgo ccnpo-

. r{r r{ eKB?rBarI,eHTHo saraxBaHe Ha Kp6ra, a Q- ra.recrneu (laxtop
'". Tsri Karo npaKTr.rqecxr{ Zp << lf uCnuo, Mo}ice Aa ce 3anr4rrre:

Up. x ()."eCn"p/C,

, ,Ii2{38&r qe BP63KaTa r{pe3 etIeKTptrqeCKO IOJIe e TOJIKOBa nO-OUaCHa,
' j=ro-BrrcoK e Q-Sarrop6T Ha rr3norr3BaHrrTe Kp,broBe.
'r'ril'o napa3urHara B!63Ka rrMa rrHAyKTr{BeH xaparr.ep ($ur. 4.2a),
.. ira peilenropa ce uHAyKTrrpa e.A.H. Ep" : Mdi"/dt - r,rMI, -
'. 1,, K6A€TO f, e npOVeHJIr4B TOK C KpCrOBa r{ecToTa !J, npoTl{t{aq
. Ha rrsToqH?rKa Ha cMy[IeHue; M- rcoe$uw{eHT Ha nsauMHa uH-
Me)KAy Aaara r{p'lfai Kt : M/L"- xoe$u4ueum xa uudyxmueua

', L^- I{HAyKTI/tBHocr Ha Kp'bra Ha H3Tor{HIaKa Ha cMyqenrre. B
'. cnyvafi Ha ctrnaAalrlu't4nru lnusxu r{ecrorr{ Ha r,I3ToqHI{Ka rr pe-

;ra cMyuleHr{.g, roJreMr4HaTa Ha ToKa BGB BepfifaTa Ha peqenTopa

C"o?

FFr-r-r
i* +fr i,o',*
*  i  I ' f

u -
I u n  t e

f-;1J-*l,i* "J \ ,{',
LJ L*'
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K'bAero Q: Z"lr e KaqecrneH rlartop napeqenropHl4s rp, n' TT ft rcaro

Boro Ha 
-tlo" 

u tpottopquoHarluo Hz Q- $arclopa Ha Kp'bfat 
""AyT:"i

Ip :aMI . l r rKGAeroreaKl r I ' IBHoc 'bnpor l rBneHl ' IeHaKpGraHape l len '
t'ot 

". 
cMyula'auroro Hanpex{eHue, Koero ce orAerlt Btpxy p"q"-11:

Kp6n c xapaKTepl4crl4r{Ho ctnporustt"wue Z. :.uL, Mo)Ke 'qa ce

oT u3pa3a:

(4.5) (Ip" = IpZ" - uM I^Q = U."K tQ,

I

3a ene*povanHr'rrHrrq e*pa' e D ci{Jra npr4Hrrr4n:br 
"" "r"Lr"o"r, 

cr-- 1':,'{o roftTo e{iexruaHOCTTa Ha eKpa'upaHero ocra'a Heu3Merr'a neaaar,r- j| "" c? ToBa Aanr{ cMyulaBarr{oro rrore e B,brpe vrrr*r ugB H erpana. TonaJrr :r0rr8'4 rpr4 .rrpeAenaHe eserrr,rn'ocrra Ha e*pa'upa"" r.."-p*#aJi],r.r <. CJTV!'.a'ET, KOnaTO I4gTOtIHilKBT Ha CMyIqeHI4.g e B eKpaHa.
OcseH .re otcna6sa cMyrrle'u.rrra, eJreKTpoMatHnrHu.sr eKpa' oKa3Ba' lefic?Bue B pxy napaMerpr{Te Ha e*pa'npa'ure o6e*n. Karo ce o'-'r": 3sAaAe'ara croftuoct Ha eSexrtaBHOCTTa Ha e#paHrrpararo 

" 
A.fiycrrr_\r ' (i npaHr4lru Ha r{3Me'e'lre Ha [apaMerpure tra expaxnpaHure eJreMerr?fi,'r .'e Jra ce oilpe^eJlr{ Mareprrranbr, pa3Mepnre Ha ekpaHa u HaqLrHbT Ha pa3-'.!, .riaHe Ha erreMeHTrlrTe_1_o1xero.. npn-,ToBa ne rpa6aa g^ 

"" 
,r6p""", 

"e
,rarilero rra HeeAHoporqHocrn B c?pHure 

". 
u*p"^"u, 

"";;;"p "poqeuu,r' n€ t;t r.H., HaMaJI.rIBar HefoBara e$ertunuocr.
B ctornercrBr{e c6c crpyxTypara Ha cMyulaBauloro eneKTpoMarHurnor' i B- 6nugxara I4 Aafierl'ara 30Ha eKpaHI{Te, rpeAHaS'age'u 3a HeroBoro,r:r6!aue, ce^.Aex{T ia ercxmpoc^a'muruu, ida?HumHu vr eneKmpoi4a?Hu_

ilpa aHanzs Ha eJreKTpoMar'rrr'nre eKpaHH ce ?r3[oJr3Ba reopr4ffTa Ha,' r,r'i'o, ocHoBarra Ha peulaaaHero Ha ypaBHeHrr.fiTa Ha Maxcnea. 
'

Kaxro 6eure seqe cloMeHaro, r 6nr4srara BoHa cbulecr"y"ar up"rcfr

Bp'bsKa e oco6eno onacna rrpll n3non3Bane Ha KpbFoBe c B'lcoKa

HOCT.

flpu roHgyrrltBHa Bp63Ka ($nr' '2a) cMyulenrr'f,Ta ce orAeJrsr B'bp

"e"r"t5't"'";;;;; "" 
I43Tot{HuKa }r peqenropa cGflp or!!B ne ."r4e z o6*'

eTooTguTaBGTpeIuHoToc,bnpoTllB'IeHll teHl3axpaHBaulEgI43Tor{HuKI4
npoTUBneHLIero na 3axpaHBauluTe ulltHu. Karo ce B3eMe npeABHA' r{e u

;i^;;;;;-z:;;:a zo, za xoefiu4ueumtm ua xoudvKmuhHa epozrca K7 t"

, HlrTe AuoAlt pr BGTperuHoTo cSnpoTI/IBIIeHIIe Ha xuMI4r{ecKUTe

I€TOTII{'IIIU; 3A 3BYKOBI4 T{ECTOT}I - AKTUEHOTO CSNPOT'IB'IEHUC HA 3AX
,iia'ra 3oHa norlera c npeo6aag,anarqa eneKTpur{ecKa ctcraBKa, o6ycaa

BauILITeI I I l tHl t } IKanaqI{Tl IBHoTocsnpoTI, IBJIeHI/reHaKoHAeH3aTopI{Te

{untrpa; 3a Bucoxu gecrorlr - rrHAyKTuBHoro ctnporllBrlenue Ha saxp

HaII4qUeTo Ha erleKTp'tyec*a Bp*s*a r'reXcgy I43Tor{Hr,rKa 
" 

pur,.rrr"fu\

lonerrrlrnala ua 2o6^ saBncu or qecrorara Ha cMyulaBaIIII4Te cllr

3a nocrogrreH ToK 't MHoro HIICKH r{ecToTll ocI{oBHIt HeroB?I cGcTaBK'I ca

flporrrBneul4ero Ha A,pocenure Ha plsnraxcgaqus ibunlopt Ha Ll3npaBl4l

Baulure lutrntr 'r Ha KoHAeH3aropure na t}nnropa'

Irlr6poenute napa3urHlr Bp'bsKu MelKEy H3'I'otIHrtKa !I peqelropa

cMyuleHlirg MoraT Aa Ce HaMatIsT r{pe3 IiI3IrOrI3BaHe Ha TpaAI4qI4OHHtrre

crpyKTtrBHI4 MeroAI't: eKpanr{paHe, tluntpaquf,t 3a3eMsBaHet KoMneHc

u paqlroHanHa KoMlaHoBKa.

r.A 4.3. EKPAHI{PAHE

ErpanupaHero e. KoHcrpyKTI4BHo cpeAcrno 3a JloKanfi3fipane Ha

rr{aBauloro eaertpotrtdrnllTxo trole B npaHhqute Ha onpeAerleno npoc'

ctso. To ce u3IIOJI3Ba KaKTO 3a OTAeIIEII eIIeMeHTI'I, BS3IIlt U 6.norose

PCA, rara I{ sa qenu anaparypur Ko&rro Mofar A,a 6lAat usrorrHrrl{lr

Kz = Zoa,o.l (Zou*,+ Zr) x 2"6^f Zr'

" ;;;;';;;;il;;;;;

I' rr r'itxy Kolrro ce uorytraBar MaTIKI{ [aAoBe Ha Haflpe]ce'rrero, c63AaBar Brr rr,rl'idr& 3o*a uorrera c upeo6nagaBaule MarHI{THa c'craBKa r.r 3aroBa rrpl{': 'r r '& orc'qa6naHe Ha MarHurHara Bp63Xa Me)IC,qy I4STOaIHUKa u peqerrro-
r';r r:.], cMyu{e}Ius. ce r{3[OrI3Aar MarHHTHrr eKpaHu. Oco6enoit Ha aHaJrr{3art'i rrpaH'r rrpeA'a3naqeHr{ 3a orc.rra6saHe Ha norrero s 6rffsxara ;;;;;";'''r'ry3'aHero Ha reopu-qra Ha BepHftITe, Koero e B63MOTKHO 6'aroAaperrr.te
II. '  JII)EACTABflHCTO HA IIAPA3I4THI{TE BP63KI{ T{PE3 B3AUMHT4 KANAqI,ITCTI4 IIIr I r.. 1,,.y '(TI4BHOCT&I.

4.3.1. ErcpaHnpaHe Ha enexTpoMarnr{Tnrr norrera
i,a us'sc''gna'e Ha Mexa'lr3Mure, Ha KolITo ce A6nx<u e*paHuparrero,'r'r ,frr{f. 4.3a e upeAcraBeHo npeMr4HaBaHero Ha nrlocKa erIeKTpoMafHI4THao l. , r.'i npe' MeraJrHa [Jroc*ocr c ge6e.uuna d. Ha $uryp"r" 

" 
E u H caI I I I I . I ' ICHIT BCKTOPI4TC HA HANPENHATOCTTA HA EJICKTPT4YECKOTO,4 MAIHI4THO.r"',)ne, a c II - BeKTop T Ha iloftrun*fu,r"g"rr1rr" 1rr"a),-orp"r.rr"r"!"rr)) ir [peMrr'anara (np) nrauu. r{act or rraAarrlara BaJrHa ce orpa3rBa

": rtr)B6PXHocrurer a Apyra r{acr 3arl'rxBa npl{ pa-?npoerpaH""""r 
""tr-t)5u1ara e$ercrunnocr Ha eKpaHupaHero a ra ,,*rurr""r" roo"*o", 

""ier's Ka'fo cyMa or eKpa'rrpaHero 3a cMerKa Ha flof/r'rrraHe (saruxna-", .::Hep'.Ugra n Me?afia ,4.g, sa cMeTKa Ha OTpaXCeHlIe Ha eHepf Irg.TA HA

rr orAeirno eneKrptrqecKa r{ MafHr4mr" nnrr"i".-oil;;;;#t";r'# ,,
eMeHTrr Ha PCA c rorreMu HanpexceHz.rr n Ma'*u roKoBe .*ro""lr'Ji ia ' Ia3oHanoIIeTacnpeo6aag,aBaIqaeneKTp'|t{ecKac5cTaBKa'ooy"a*l
'  HaII4qLIeTO Ha etIeKTpLlYeCKa BD 3r(A Mcxnv r'a6nurr,?6 ,. -^--^---:-l

Aa ce 3arll4rue:

(4.6 )

(4r)

78

tl

peqenropu Ha cMyu{eHlts. B o6qug crryvaft AeftcrBuero Ha eKpaHa'ce
-p"i."p"t"p 

a 9-Wdvtlt!e-l! ry - Hg eK pttlu paH 9- KB, roft ro npeA'craBrlsBa

HOTUeHI'Ie na HanpernaTocrra Ha eIeKTpUt{ecKoTo EE' vllu Ma|Hr4'THOTO

IIOJIe B npoLISBOnHa ToqKa Ha eKpaHupaHoTo npocTpaHcTBO K'bM Hanpel

TOCTTa 
"" 

ut 
"*tp"r{ecKoTo 

E unu MafHT4THOTO I1 nO.ne B c'bulaTa

nper orcbcrBl,Ie Ha eKpaHar t.e. Ks : EEf E mnu KE,: Hr lH'Han

*r a ,rp""to geftcrauelo Ha eKPaHa Aa ce oIIeHsBa qpe3 eSexmueuocmma

expauipaue (expanuo zamuxeaue) A, dB:

A = 2}Islrl Ksl = z}tslD I Esl unu | : z\IslH I Hsl'
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Za..i0)ttozr

@
4r'lrt/o?

7t,'

@
iyqln tot to' lor loe

p.
- v )6t

Or.rr. 4.3

rpaHuqnTe BsrrrrrHa,cpeAa (Anen:llTi: Meran u Mera[ - eKpaHrI

o6aacr (g,uenerlpu *)' A' o "'' 
tu *'"o"o*parr{!r nlipeurHu orpa}KeHl4s

r.e. A: Ag f Ao * Arn' /----,,-nau ilru HeMarHraren) r
"." t;r*IJ ff J"St*urr" u verana -(r,r_ar*r4reH 

r4rr'r HeMar'uten) ua

crBar c yBerrur{aBa'" Jl""o""t1 Ylt il:i::-':iT.:Tffi##T;
n"#;,t##;f i "-"""totzra 

f u Morar Aa ce rr3'l{rrcrrtr B

lI3pa3a:

(4.8) An = 8, 68od : 8,68d6Tiotti = 8'68d1 6"'

K,tAero o e roeibuqlreHT Ha 3arlrxBane Hs eneKTpoMarrrllTnoTo rr:ne B

TeptlaJra, a Dc- A'bfioor{lrna Ha npoHlrKBaHe 
"u 

ttott"to r rvretana (Ae6er

nu cruH-cnor).
3arv6ute or orpax(eHue Ha rpaHllqtlr"-:"- i1l HtrJit;

" o"rt#|il;: ilt::-t"prcrl4r{,,rr "t"pot""""Hl{n 
Ha guenerrprara (o

sy xa) Z "1 n t'" *.'" "-*'"' ;::::k;- *ffr',""u"X'J:S"i.ffi1}ffi1i?
ar

y":?:2":"?;;;;;;;l*i't.*x:"Tfl "J1T"=:il#;:'J"*
c,'npoTl'BneHllre Ha 

";;;;;^---Z"t 
: 120r m 3770' aa sary6ltte or ot

""", "tp"a""n 
n dB' Moxce Aa ce 3altulue:

(4.e) As * 20rg (h)- 20rg (G?x#ry) : 'or*1nn '256'o)'

flpu eKpaHlrpane Ha BlrcoKoqecrorr{u eneKTpoMafHurrrll ilor

Air > 10 dB u saros"'tto"o*p"t1"l:--:::::::i"To:ffiT:: :l;
#;t;6*"t" 

"+*"t"""o"t 
'i 

"*p"tt'paHero' 
Kosro Mo)Ke Aa cL

JIII OT:

(4.10)

80

/ = Arri- Ao, dB

) mB BlrcoKosecrorHara o6aacr (aag 10,4 Hz), rtAe?o erpaHrre pa6orar'
aneKTpOMafHnTeH peXCItM. ;. t' r' .: .'. ^ . 1 l-

C Hat*ranllnaHe Ha qecrorara, Kofaro noadpicnocrHr4tr e$ercr e caa6o

/
I. \

Sopvyaa ce ,rsrroJrsBa Ba onpeAerlrne na erlexruBHocrra Ha eKpaHupa-

(6. > d), SarExBaHero Ha eneprutra B Merarra HaMarraBa 14 eKpa-
erlert ce o[peAens ocHoBHo or orpoKeHnero Ha eneKTpoMarur{-

a BtJrHa Ha npaxt,tl$lTe AHeneKTpDrK - MeTarr r,r MeTaJr - qneaerrprar. B
crryvaft ltspsgrlr sa er[erruaxocr Ha eKpaHupaHero npngo6naa ar,rga:

A=20lel l+0,5(zdf 2"2* z.2f 2"1)odl, dB.

xaparrepncTfirrHoTo c6npoTnDleH]re H8 cpeAaTa .261 3aBlylCvr or r!op-
Ha eKpaHS, Korro MorKe Aa 6sAe nnocra, qnnltHApuqHa HJru c$ei:uvna

. 4 . 3 6 ) .
Ha r!nr. 4,3e cx AaAeHlr qecrorHu 3aBncl,lMocrn aa e{errnBHocrra Ha

Hpane Ha ereKTpoManH[THo none (.4a) c r/t3norrsBaHe Ha HeMafHHTeH

noJre ce eKpaHHps SHartlrTeJIHb no-go6pe oT MarHIirTHoTo, a noJreTo Ha
ka eneKTpoMaDHlrrHa,BDJIHa ! KF,qo6pe or MarHlrrHoro, Ho rro-Jroruo

orleKTpurrecKoro. Eto sau{o H8fi-TpyAHo e Aa ce o6esne'{n 3aulura ot
RcrBneTo na ua'rxnfirn nolera.

tl) u MaFH[TeH .A11my MeTann; Ha eneKTp[yecKo noJle (At) 
" 

HeManHH-
4s611 u MarHlrTeH Ap(ml MeTsJI n Ha MaFHlrTHo nofle (An) 

" 
HeManHn-

As1g1 u ManHr,rTeH /{f(m) MeTaI. {nlnns,br noKa3Bar r{e eneKTpr,!t{*e-

. . .  r  t , yupeHe,  rexno lornr l  H  ro I l . l x j t r r ( tc  f  r ra  I ' ( , 'A  1 '  r1  , t  ra  r  I  pu  : / . . ! ;

t '  
- ' '  . > , : /  i { \ ( ' '  \ ' ' " ' ' t ' l l ' i  " - " 1  ' '

llpn ercpaxupane Ha enexipnvecKrir noJrera eKpaHr{pau-tuar eSerr e pa-
xa 6earpafixocr sa / = 0 u'c uapactaaHe Ha qecrorara HaMaJrsBa.

lllHocTTa Ha erleKTpocTaTgqHoTo eKparttrpaHe ce cBe)r(Aa Ao 3aTBap.SHe
aneKTplrqecKoro none Ha tlr4acat' Hpe3 MeranHl{t eKpaH.

Aro sa eKpaHnpaHe Ha MafHnrHo noJre ce llr3[orl3Ba HeMarHtrreH eKparr,

i

T.e. . Ha nl,rlHqlns Ha ruyHTlrpaHe Ha MafHr,rTHoTo flone B eKpaHa
rverKa Ha [oB]rIIIeHara My MarHltTHa ttpoBoAlrMocr. C nonnruaBaHe'Ha
?OTATA HAPACTBA POIIATA HA BITXPOBI,ITE TOKOBC U CKPAHCT NPEMI4HABA-8-,_
rrpoMarHlrren pe>lcnM na pa6cra.

I lpra cpaaHeHlre Ha naocL", qnnr.rHApntrua n c$eplrqHa KoHcTpyKr{rrc
.xl)aHu no eilerruanocr Ha eKpaHupaHero npr.r paBHH Apyr.rr ycrronltc

AetfcrBa B qeJrna qecroTeH AI4ana3oH Karo enellrpoManHllTeH. T.e. Ha
xqnrra Ha norirbufaHe Ha eHeprn.flTa, A'bJr:Ncariro ce-Ha iidxp-cinuii: ToKoBe

arpeHa n. na orpaxcdHue Ha eHeptnara or eKpaHa. MarHurHu.sr eKpaH
lcrna a nucro.rectorxaea ii6aacr (or 0 nd S...fO kHz ) iaro MarHr,rrocra-

,tyc r, Marepuail n ge6ernna d Ha erpana) ce nonyvaaat cneguule pe-
ant. B o6aacma Ha BlrcoKnre vecror4 5g-e$u1y"rrr4:r9 nl e.1g1y,4t.qH-e_

rroc.bK Kgg, [unuHApnven KnU H c$JpnveH Ksc expaH; .;h;;;6"*
3HTelHo B cneAnoTocboTHorueHue: Kgg: KUrt.:  Ktin :  l l  :  2 :  l .

,l(lilareJrHo 3a cMerKa na no-go6poro otplxcenrre Ha ereKTpoMarHrlTHara
l lr lrq, nJrocKl,r. f ,T eKpaH lIMa rro-Bl4cora e$errunHocr or r lr4rl l l r{AprryHlrt
o,llt) r.r c$epuvHra.r (c 9,5 dB) ercpanu..=p*q$,qr-4_c1ra Ha rrrlcKuee qecrorrl

.r,orHorrenr,re ca o6patHu,'r.e. /{;,r ltGri , 1i,.:,, = 1., 2 ,}}

/ "  
r i



flpn Koxcrpyxpang na expaHn na PCA rpr6na gg ce.orrrnra

,f(Hocfrs sr EtsHtlKErHG Ha Pe3oHsHcHr esnenun B Ttx' pcexn e

r.srH!!19-H- crP.H. npegc?aBtttra o6exex Pe3oHsToP' npT Terrcanalq Htl

pesoHrHcnr *""tmrr, *t'!ro cc 9"latiT-9::::Y"r::i" :::"::.L
ffiifi.]iru';;;;;;"xeHrre E Hero cnexenru n nrgnn' Axo

""-""yora"au1&ocnurrpouarHnrno"ol::1:-*1"::t:::*'pcsoxrxcxtr qccr.o?n Hscrpaxt tlnu a 6angxl trp Het' HanperHai

norlcto E GrPlxnPanare o6aacr HapaGTEa rlponopq'HoHalno xa 
!-

Karto 6eue neqi cnoueBamt nPH exPaJllrpanero rra MaIHrrTHH

cc lrsno,rsBcr ctlcAHurc ocHoDHll xeroqs: 1)- ''!:i:!::!:!:::'-,::

,r€, ocHoBano Ha sarlaprne (ruyntupane) ria uanrnrHoro rroJre E M8l
';;;;;;o 

"*pt". 
i z1'ri^iotKcane Ha c'tvt4aoau4omo ila?Hum,o

nolemo HA SUXpOSUme moKOSe 6 eKpona'

Ba erPotra rl or rax erlertuonccrrt Hr eKpaHnpaHGTo ptsKo cnaaa' A8 ce onpocrrr n sa e$erruaaocrra. Ha eKpaxrfpaxerq m te sanirnc:

? 4.3.2. llarn'T'n eKPtHH ) e' ev 20lg[(p,sr + S2)/S2l = 20tg(t * p,St/Sz).

I Ia 6asarlr Ha 'ngrorre'ono xonar gg ce rsopxynnpsr ocHo'H]rtr rili'c-

aw=l
-=e-r

1p, 
5

4t Pr
6 r:-1
F{ Pk }-?

+ . -qrE 
q

o)
I  @nr.  4.4

il;;;;; ," ,r"p"t"""H" Ht varn'THoro ctnporr/t'neH""--"i :,":::

3a onpe4eafHe Ha e$errunHocrra Ha MarHurocraT'IqHoro eKparl

qe 6'rAe lr3norr3lan "r"J*""* 
nzpat A = 

?9ly!.y-l^y-:)j:H:::3

'' 4'5a' I{ulnnnpn{HBar Merarren erpan e nouecren B xannnrHo nt>,
::y :::r:loBETs oc c'BnaAs c HanpaBrreHneTo Hr xsrHrTH,r'.' 

";";;; 
,

il" ;t'ffi #;;;;';" MaFHt.rHoro no'e B eKpaHIaPaHaT -"il::t
cneA BtDex<A,aHe Ha eKpaHs n r!nr' 4'4' ut Kocro e npeAcTaBeH Mar

;;il 
".p"i'tgt 

n exat{sanexrHa cxeMs Ha-nPoQTpa'crBoro npu orc

;; ;ff (;i L' r,p, Hat'q'{e na erpan -(a)-' --*.TTT:t"-::nn"
T";:;;;.;nini, cpeAa c MatHt4rHa npoH!{qaeMocT Prt A'bIr''<no*a

AHara MarHHrHa cnrlooa nulns ? """ ! y^111?-:l::."-u^tjl,l"*"*t'AHa'r-" mdl nntna """:::;':;.r,"*.ttt-rg MatHHTeH noroK '9, uoxe
HHe, [epneHA,HKyntpHo Ha Bt3AeffcrBaulH'

onpeAenn o' nr"""'"J'u-4opfr"' nt -: !!'-y^::,:l:"-l"il "t""t"T{
[pocrpaHcrBoTo c HanpeqHo ceqeHne S1-6er erpaH Ril  u '"  :"p""

Ha MarHHTHoto 
"trrpottDne:Ht 

e R;2 nt eKPaHI'rpaHa o6nact, qfiero l

""oi"""""e 
e.92 n ta or"ut" napinennoro BKrrcrrnaHe Ha ?e3I4 Ma

canpoTuBneHvlat 3L e$erctnaHocrra Ha eKpantrpanero Mox(e Ae ce 3

ionevr'r crofinocrr ne pt (nepreaofi, croxlHr), xanirnrHntr n(yrotr cc
ocHoBllo B creHlrre Hr cKpaHar rtHoro rtnHnrHo canporEBJlcHue c
rIHo [o-uaJrro or roBr,He BtsAyxa. B rarcln cryvefi nspas:rn (,1.12)

Df,r K5l. r.AnHtITOCTATntfHlr33 CKPeHn:
l) varxnnrare nponrlperrocr ni rrarepsaJrrrTe sa erpantl rpr6na gp
B'b3MO)KHO HAfi-BrtCOKA, K8T{' 9r rrerlTa ca nqqxognrq,n xrnHuroueKnr?

)eHlrre HeeAHopoAHOCTu Ct pasnonoxceHn nenpG.lxo Ha nnxnnlo na g,
80A,r'r AO JrBeJInyaBaHG ne xahnmgoro ctnpornBJrcHt|e H8 etcpsHr n or

Ao HsMarI.gBaHe Ha HenoBara e$crnranoct;
{) eaeeuenaHero Ha eKpana He BJrDrae B%pxy e{er*ranocrra Ha rrsrnrr-
rrr{vHoTo erpaHHpaHe.

T11"T,ror- 
Ha BTopr{r ueroA sa ManHHTno eKpan}rpane e ndrcHen ne

\Arco expantr e nspa6orer or HeMarHnreH Marepr,Bn, ra rofiro F, = |
Mecr,rHn, arryrrrurufi), rofi ne Bnuac Btpxy cxyrl{anaqoto noae, rtfi
,tE = tf,El DI eQeKTnBHOcTTa Ha.eKpAHrlpaHeTO e paEH8 Ua nyla. Ko_
sa uspa60tnaHe Ha.eKpsHr cc rurnorsaet $,eporraixttTnn aat'tup""rr"

r. c*nacso sa*o'a sr erreKTpoMarHr{THa* n'Ayrilr,,r 
" "*oJo"?lt,KTHpa e'A'H.r ''peArsB,'K'auro npoflrrtaHero Ha BnxpoB[ mroic, *on-r

SA3AABAT ATOPI{rIHO MINHHTHO NOAC. BIr BATPCIXHOCTIA HA EKPAH8 TOBA
fr[rrHo MaTHHTHo nore e npornDonocottHo, a r.rsatH eKpaHa - ctJlocoqHo
l r 6 w v n r r r r ^  

' : '

rp'o no HeroBoro ceqe'I{e, Koer' e c'apsrHo c rBrleHnero noBGpxHG
:t:i.:1T"^0f1l: lp" yB€rmqaBaHe ry. vucrorara Hs cMyulararr{ororrrHo rroJre, eSe*naxara n€6eanxC 

", "rur"ru 
;; 

"6;; 
;;;"r,) e nprqilH8 3A HAMATIABAHC Ha MaTHHTHaTA npoDoAt{MocT HA.eKpaHa.

IAUIO NPrt KOHCTPYHPAHCTO HA IIGBTICOKOVCCTOTHTI MANHHTHH CKPAHN 
'

i1.::_iry4l::tlrsr H:Msfilr_THxre Marepnsrrrr, mfi Karo r€ HG caMo :

rDtoy)rcAauroro nore, B pesynrar Ha Koero pegynraHTHom noJre 
"i 

oria"-

*,,t*::_T"_-"::ry:T"T Ha eKpana 
" 

y"rrr""o _ r,!sB6H Heno, r.e.pnrBa ce_ r,|3T'lacKBaHC Ha noneTo usBGH eKpaHa.
Karcro e ngaecino nrxpoairc roKoBe B erprHa ce pmnpeAenrlT Hepr-

(4 . r2)

K a A e r o $ = . 9 1  * . 9 2 '

82

o.r.ypena- Aocra$.r*a erfeiruBrro"t r" 
"*p""npaHero, 

HO r{ EHAcxr B).rtHpa'nre eJreMeHTI{ r/t Brbsru{ no-MaJIKIT sary6n or ,a."""r""t *,"ro

l ,

oa

A = 2(tlg[(p,.9t + 52) I Sl,
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Osr. 4.5

3a oupe4ea ste trz e$errunxocrta Ha erpaHnpaHe Ha Bepsra,

,roxceHa nsi atrpeurHocrra Ha HeMal''lrreH eKpaH a o6aactla Ha
qecroru, KcAero Ae6enuxara tta creullTe Ha expana e Mnoro rro-

dexlun'nara-Aan6oquna Ha rIpoHlrKBaHe lra rloJleror r'e' d' <1 6",

HtT ce rrpeAcTaDr ErD Br{A HA OK%ceHa HaBUBKa c uHAyltTllBxoct .LB,

aino cuporllBJreHue Rg n BBailMHa ultAyKrlltt c eKpaHllpaHaTa Bepu

($rar. a.S6). Saug'tucniBaHe sa Le u Rr Moxce A,a ce rr3ncn3BaT Sopuy

,f

,l
!
L
I
lt
I
a.i

(4.14) Ls : psS f l; Rs -- 2m f (od'l),

K%Aero r e pzAuyc Ha eKPaHa; l- Alaxcurra Ha eKPaHal S = rr2- t

HanperfHoTo ceqeHne Ha eKpaHupanata o6nacT B HanpaBneHl{e, IIe

KynspHo Ha rtutruure Ha MarHllTuara HHAyKIIue; d'- g,e6eanna ua

Ha eKPaHa.
Anajrustr rroKa3Ba, qe 3a orrpeAe ilrne Ha etlerrunHocrra Ha

To eKpanilpane B To3lr ctryuafi Moxce Aa Ce u3nonsBa ll3pa3tr:

(4.15) A = 2}lgl1 + rQel = 10 lg[1 + (0,5w1t'sord)2],

K'bgero gr: uLt fRg e Kaeecrleu {axt' "a eKPaHa npu t{ecrora t.r'

f |pnQe<<1e i le r ruBHocTTaHaeKpaf r t lpaHeToe[paKTI , tqecKI {p
Ha HyJra, z npil Qr >> 1 rr ce oflpeAen.s l4r3q'sno or KaqecrBeHlas

Ha eKpaHa. Aro Qg KJIoHIII r:ru 6esrpaftHocr, u3BtH eKpaHa ce

'qaBa nb'IHa KoMneHcaqu', Ha Ma|H.uTHI4Te noJIeTa, cb3AaAeH}t oT

eKpaHl,tpaHara Beplrfa I a roxa, nPorutlaul upes erpaxa 'Ig'
- 

C yaenuvaqzne Ha qecrorara Ha cMylgaBauloro MarHlrrno nore

d > 6": eKpaHar 3arloqBa gz pa6aru B pex(llMr upu rolZro tpt6na 1

orlrura rroBtpxHocrnlur erlerr. B rosu cnyvafi eKpaH%T Mo)Ke Aa c:

craDll BlbB BI/IA Ha HdKO'KO nocneAoBaTeJrHo BKnlotfeHl{ eKpaH}r c

Ha creHllrre ad, scexu oT KolITo o6pasyaa oKbceHa HaBI4BKat cB5

ocTaT'blql:Hy]s, MarHrrTeH ,IIOTOTC Ha ctcegHaTa HaBlIBKa, Karo pesy

ToBa|oIIeMu:f.aTaHaocTaTtqHucB3al4Moca6p3aHMa|HlITeHnoToKB
Ha HaMangEa or clofi B cflofi, KoeTo no3Bo[.'IBa oTA,eIH'ITe cJIoeBe Ha

u4

a^ cc pa3prexcAar Karo f-o6pasxu sBeHa Ha tbuaTcp ({nr. a.5e). Or rosa
tfiqluJa, ye 9a onpeAeaene etlerruBHocTTa Ha eKpaHupaHe Ha BrlrcoKoqecro_
nro MarHlrrHo noae rp.e6ra Aa ce orq}ITar KaKTO aary6qre or nor.JrbulaHe
i|1 ccrJraGHo (4.8), raxa ra sary6ure or orpaxcellue urilu KoMneHcaqlrs Ha
tr,/rcro Ha Br{xpoBtrre roKole B erpaua Ao = 20 lglr f (lr4l4p,6rm)], r...,
(. 16) .d = 8, 68d/6. * 2otg[r/(1,474y.,6.m)1,

rar(ero ??? orr{rrra r}oprtrata Ha eKpaHa rr uMa cJreAEtrre crofiHocru: m = l-
.. rrnocrK; rn:2- 3a qunllgApurreH u m = l- aa c$epuven erpan.

flp-ra rcrora.axe sa erpaHa or HeMarnlrr"n v"rai'(p" : 7) 
"*pr"orpr,urrxr e$ert npil BLICOKIT qecroru ce onpeAerrr or IIpoaoArlMOCTTa rra eKpaHa

I 'rccrorars Ha cMylqaBaqoro MaFHlrrHo rrore. Axo ercpanm e rll3rorBeH
tr MaDHUTeH MaTepuaJr, cMyrqaBaqoTo [oJre r{HAyKTrrpa B Hero nplt paBHu
lf,y|r4 ycnoBr{r rreroJrtMo e.A.H.r Koero ce o6scassa c no-a}rcoKara KoHqeH-
?prqua rra MarHrr?Hlrs noroK. TOna aoAn Ao yBenuqaEage Ha arxpoB'tTe
?rrKoBe B eKpafla, aor raM u Ao yEenlrqagaHe Ha sary6nre or noDrbn(aHe B
rr.o' Koe?o o6ycnane u uo-go6para uy e(lerrunnocr. BrnpeKEToBa r*rron-
lll.llero Ha MarHIITHfi eKpaH]t, HarrpltMep raK[Ba or croMaHa, ce upeAIIo-
llfra caMo-B clry'{a$, Konaro BHeceHlrre or rax :ary6n He oKa3Bar F'rrua:flvre
tl,trll pa6orocuoco6nocrta Ha eKpaxgpaHure eJreMeHTI{ u E%3rn.

Ha 6asara Ha u3Jro)rce'oro Morar 4a ce rlopuynlrpar oc'oBHlrre lr3rrc-
InarrHr K5M eKpaHure, AeficrBauln Ha npnHquna na rasinacrBaHe Ha Ma-
llrrTHoTo [oJIe oT noJreTo Ha BuxpoBrrTe ToKoBe B eKpaHa:

1) ,{e6eaunara Ha eKpaHr rpx6n" g,a ce us6up. tr*"on"^r" or eKB[Ba-
,tGrrrHara 40a60vraua Ha rrpoHltKBaHe Ha nonero s lrero. flopa4ra MaJTKATa
g'6enuna Ha cKlrg-cJlo.a Ha pa3nuqHure Meraru n o6aactta Ha ErrcorllTe
rrc'rorlrr npu us60pa na ile6enunara Ha eKpaHa onpeAensr4rr Motar Aa ce
cxl)Kar nSncKBa'lllgra 3a ycrofi'tlirBocr Ha MexaHI{rIHU Bt3AeftCTAUg, Ha Ko_
,rc3x.8r TeXHOJIOTnttHocT Ha KoHcTpyKrIr{.8Ta u Ap.

2) 3a us,rora.ane Ha E'coKo.'ecror'u'eKpanu ce npeA,noqr.rrar HeMarHr-
?rtl Merarru (ui:g, anyunnuft, uecrnn). Tonjce o6ycnanr'raKTo o? MaJrroro
7l'ttpoT[BneHl{er KoeTo oKa3B.aT TaKI{Ba eKpaHI,I Ha al{xpoBt4Te ToKoae u oT
t.M Br4COKara nU erlextilBHocT, raXa i or [o-MaJrKr4re sary6ra, Ko]rro re
llr^c.rrr B eKpaHr,rpaHgre BlsJrlf na PCA B cpaBHeHr{e c re3u Ha MarH}rrH}rre
IrTepr4atln.

3) cnao6rnre, pa3pe3lrre r{ rrreBoBere B eKpa'a rps6ra Ar ce pa3norarar
ftl rrarrpauJrenre H& ghxogllte roKoBe; rouro reKaT B
I t r l . , ckncD nehnapf ,u?vrdhE.  EqfrrocKocT, neplleHAl,rlcyn.f,pHa_Ha HanpaarreHneTo Ha cMy- a
sulauloro MarHlrrno uoae ($nr. 4.6a). flpu roaa cu =o6crne.rana nalii-uaaro canporuanenile 3a BnxpoBlrre
?okoBe *f or raM Haft-Blrcoxa e(lerrurnocr Ha eKpanlrpa- H
n'r'. Aro crroMeHarlIT" 

""ug"'opo4"o"r" "" 
EapaneJlHrrr III 

d)
rr cMyrqaBarqoro rroJre, auxpoinre roKoBe oriaa6nar, 

tttlfrN:qq
? r.,i Karo uu ie nanana 4a ru rao6nxannr ([ur.4.66). VflDlfi)4) Saseutnarrero Ha brpaH, pa6oreul sla 

"^{"erc 
Ht

. L uraBaHero Ha BuxpoBlr roKoBe, He BJrr{ae Ha e!}exrn- A

.rr()(:TTa Ha MaIHltTgoTo erpaHHpaHe. 
o|{n. 4.6

It5



nyca na PCA. \- 
Aro usftt(Hur6T I{a eJIeKTpocTaTBqHo w1u KBasfieneKTpocTaTl1qHo

! rtt l Ulr" = er.C,ECpBf (C,s* CB")(dpB * dp.

flpungnn4fr Ha erleKTPocraruttHoro eKpaH[PaHe ce cBex(Aa Ao 3i

,nlT T:*t^*rarqoro 
erleKTprqecKo rore qPes Meraneu eKpaH'KtM

ae (lIC) € uoMecrelr B MeraIIeH eKpaH',Tg B- Pe3ytratr 11,:i1_9:TPrqecl
-_ uxiyriua B6pxy BtrpertrHara rr BtrrllrHara lro, EtpxJlo\cr 

*"_ _:.1,1:: :"
;pftL"i'"tptgi'" ttpotnBonolo)Knlr 3uaqu ({ur' a'7)' flpn rora n c

4r{oHspetlpe,IGI[MB5B'EceKuMoMeHToTBpeMeBaHIuHaTanoybpx.Hoc.f
eKpaHa ce cBtBa HocIITeJI HA 38pf,4 C6C CGIILUT SHaK KaKTO n '.!sTO

".. 
l"o eKpaucfi He o saseMen' peqenropryt Ha cMyurenuc (PC) rue

Q) 4.3.3. Eterrpocrarnqnn eKPaHll

rrog,noucpn na cClqoto sssAeficraner IGaKTo lr npn otblcrBuero Ha el
fIPn saseMf,Bane Ha eKPaHa

UE9 = e^.CrBf (C^B * Cs").

|roctnafixr u3pa3 (a.lg) a (n.f8) aa Itd. ceronyrraBa:

&0 (,'1-" K EnE, Hafl,pe)Ketl]reTo Ha erpaHa rq,e 6tge paBHO Ha e.A.H. HA
t |ltaDaulu,a Il!3TOrtHnK U CJIe,qoBaTgIIHO:

U[" x e'CeEf (Cpn + Co).

I KaTo Ksnsrl]rTef6f MexAy eKpaHfiparqufl, rrucT u peqe[Topa Ha cMy-

Itl j:o:T1 :::1^lylL_lj_l-o_l:yoruapa3r4rHrircKanaqrrerMe)KAy

F rra Kanaqurera Ha e*pa'a cnprlMo Maca u craBa MaKct^ruo"i nplr 3a-irfa'e Ha e*pSH'psr4ua flncr. Tona ce o6ac'caa c Br3M.lrc'o""r, ,").)KAaHe Ha rHAyKTIdllHilTe B eKpaHa 3aprrAlt Ha ,,Maca,, 
u 3ar'aps'eo/r(:KTpr{rfecKara aepxnri Ha ,nsT'rt'u*a Ha cMylqenug, Aro B ctryqa.s HaM(!rr eKpau ce npeHe6pefHe ocramqull.f,T lrapastrren Ka[squrer Crr"o

:11^"rj,"r"T-1?l_peqeuropa xa cvyqenua, rorana Up" = 0. i] 4.R.r""_l ( r (  l -  L,nrnr KOIITO e MHOrO nO-MAJrBk 6T nahqarrdEEd 768-i , , --^- ^,L' un"p, Kolrro e MHoro no-MaJrbK orlrapa3[Tnni xanaqrarer Cf,oo
eteMeuTrlTe npeAn p"lT_o_lll""" Ha eKpaxa, r.e. Cloo ( Cr,.p, ody_rroaBara B%B BxoAa Ha peqerropa.Ha cMyrqa".rlo 

"ffiu;;#,
), U'o. = e,CL,p/(CL"o * Co + Cpn) x e,n.Cl^p,/(Co * C*),

o c BnatrureJrno [(>MaJrKo or Up" (alfnc nrpas 4.12).
ll pesrcue expanlfrpaulum eQexr 

". ".""*ru""a 
MeraJreu Jrltcr ce cBe_

,K) CA'bp3DaHe Ha rro-rortMa yacr or napa3ur'I{Te Kanaqurer?r M€)KAy

il:li::" lHcfpyKrrusra K%M 3a3eMeuns Kopryc Ha npu6opa.
I tpr expaHrpa'e Ha cMyuraBarqoro eneKTpr;;;;;;oJrlirr*u 

"":..{:]t i:iT::"" 
ycrpofi crao, egercr.rnnoclra Ha expaurlrpaHero saBr.rcu orrra rcoe6nqraenT Ha ycrrrnaHe K_u roe$uqserrjHa o8prr"" ,pi"i-ti,

l-::_*p,"An1 oj,""f"nlua"a Karraqurunua o6parna apr3Ka or usxoAa' xo4a (rfi ur. 4.9a). KoerlurlrreHT'T n" yr.rrr""n" fog,';r{r"rra 
-""rr"_

'() rra [apa3r,rTHa Kanaq4T]rDHa Bp1b3K8 MeX(Ay r{3xo,qa n BxoAa Ha ycun_
/rr{, Mo}r(e Aa ce orrpeAeJru or ]r3Becrnara $opuyaa: Ksg = Kle_ pK).
ll - pKl < 1 o6parnara Bp%3Ka u norro*raru il."a u ycunBareJr.sr Mo'cerr cavosr36l4ttrt I npra ll - BKI > 1_ rg e orpr{rlarenxa n xoe$r.rquen_

r f r^ ycHJrBaHe Ha ycnnBare,rr.g HaMarrraa. flpousneAe'lrero pK einncnot
ro1''^Tar Karo 3a eAH,n gecrorz ce na6arogaBa noJIo]I(I{TeJIHa, a 3a Apymt -
'r I t,rrerrHa o6parHa Ept3Ka.

l ' r )

, t )

+ +

rlrr{Ka !{ peqenrops Ha cMyuIeH}I, npu orc%crBre Ha erparr, r.e. Cpe )
::_."11-.-:xy_ry_"llgigHarpe}'ceHseH8perrenropaBpasrnex(Aa_

|ffill >6 lffil 5";*::**xm:",n"^rn
, - v y..vADs zv vMJr{6Dau{(,.r.(, llaupe)I(eH'le H8 pellenTopa B pasrnex(Aa-cnyvaft HapacrBs B cpaBneHrre c roaa rtpeAr ycianoa.enane Ha eKpaua.'rr(Ho e, ve ei[exrrarnocrra Ha 

"rp.unp"n.ro ""p""r". 
,r;;;;;;""._

i  \pc

LE4EIF V
+  +  + l+  +  +

+/+\

.  Onr. 4.8

onpeAenl{ or:

(4.17)

(4.18)

neH,fisT B6pXy BGHIIHaTA My

peqen"opa c eKpaHnpaul
rreH Jrl,rcr. flpuernre xa

+

' yrPaJrlt3npa or 3aptAp Ha

_ Itr{ nQJIloc, H8 cMylqap9lllut

Cu TogIrIdK. B rogn cr.rYva{
rlpeAaBtBar cneqltanHlr

al D ' riuts rru Ae6enuHara 't
MOCTTa HA MeTaJIHilt eKpaE.

C:N 
HeTO. Ha CneKTPlIqecKO

tQ crnp e! "{-,;:{;ib ilHff"a::,"i"fii;#:{# _ btr#W, HH?"?T,,Ii,HI (t"Jil
,,8+" i{ ,,.Q*'" Lr" ti k,0#;"t:x;x':1"Tfffr

Yu* ;rts+iF-a:. ;: ;;"";Td;;;
Pt" k"ti m,*ft"':x;l':l
777777777777717 sa ur silr^4^ rfr. e' 77'777777777 '//.tt//t.ft"t He $a HilBOTO Ha

a) 6 rPrr P$AetItHe Ha

ctA,rp)KaHne: Cuap u CLrp- napa3rrrHll Kaneqlrrerlr MexcAy l43Torl
peqenropa Ha cMyuleH,lc npeA]t ]r crleA eKpaHnpaHei CnE-u 9pE- xar

Tn Ha etleMenTnre :atVlC u PC cnpnuo MeralHnt nuctEl CEt-
Ha'MerarIHrIf,. nucr cflpsMo uaca (aeun). Cuyqaaauloro Hanpe)KeHllet
ce rogpBa rra peqenropa npeAtr (Uo") u caen (Ui") eKpaHnpane Motre

plrTe o3HaqeH]It DIMar

Upc = ancC trp I (C 
"rp 

* Cp)

U'o" = Ue"C pe I (C pr, t C o\,
K6AeTO uB. npe[,cTaBJrgBa fla[pe]IceH]re Ha cMyuleHutTa
qfiaTo rorreMlrHa e paBHa Ha:

86
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qneHTa na o6pamra BP%3Ka Paon MolKe Aa ce olpeAeJrll or:

(4.23) goon= $ - KlKosoo)lK.

ro, Hafi-onacHa e KanaqlrrtrBHara B'bp3Kd Me)rcAy nocJreg,Horo 14 n

cT,tbnano Ha yclrflBaTenr. oveanpno e, qe B.bBelICAaHeTO Ha MeTaJIeH

HenptrcbeAl,IHeH KGM KoPnyca Ha npra6opar BoAlr Ao yBennqaBaue lla

rrnrera ua o6paurata apt3Ka 3a cMerKa Ha cS3AaBanero Ha Aon'bJrHl

I

KaHan 3a npeHaccHe Ha cMyuleHlrata, i[opuupaH or noc'IeAoBareJlHo
qeHUTe nO OTHotUeHI4e Ha KanaKa KanaqHTeTtI Ha nOCJIeAHOTO Cn W lY,

C1 cr%nana. T'ufi ra1:oCnClf (C"+Ct) ) CL,o, npexB'bpneHusr or

KGM Bxo[,a cHrHaJr Mo]I(e Aa AoBeAe 4o cauoals6y)I(A,aHe nlt]r lI3KpI

Ha r{ecTOTHaTa XapaKTepvrcTurKa Ha ycI4IIBaTenl. flpn cBtpSBaHe Ha I

Ka c Kopnyca (C" - oo), g,nara KoHAeHsaropa C1 u Ct ce nrnrovnar

"Maca" n eKpaHnpaulnet e$eKT ce o6egneqasa ocHoBHo 3a CMeTKa Ha 3

TerrHO no-MarlKaTa cTorAHocT Ha napa3l/rTHllg KallaqlrTef Cfrro B cpaB

crc crofinocrra My C."o nplr orctclfBl{e Ha Karrara'
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IIpn eagagena Aonycrllua croftnoct na xoe(lnllr{eHTa Ha yclli

or""t""" n" obp"a""ta Bp'b3Ka KoBsorr, AonycruMara croftHocr Ha

3a onpegea*ue aa e$erlrrBHocrra Ha eKPaHI4PaHe Ha erreKTI

rroJre Ha cMyulenlrtra B eAHo ycl4nBarenno ycrpoficrBo Mol*e E'a ce

v..potl"t"o uru 6tx" pasfrleAaHo 3a cnyqas na uao6paserura na i!ur'

?1,- crtnaleH Me)rcAlrHHor{ecroreH yc}rrlBaren' Karto 6eure seqe cuor

{opvynata:

(4.24) A - 20tel9l0o". l- 20lg IBKIG - K/Koso"")l '

flpegctanexnsr Haqun 3a onpeAentne Ha eilertlrBnocrra rra eKp

MOXCe Aa Ce n3rroJr3Ba nPn upoeKTUPaHe Ha MIIOFOCTSnaIHn yclr

(alrcorovectorHtl r Me)KAuuHoqecrornlrr BltAeoyclulBareJru lr t'n')' Kael

qerlTa ce B3eMe npeABltAr qe naft-onacua e KanaqltruBHara Bp63Ka Ha

cne[Horo ]I nGpBoro cranalto Cnrpt-r'
' 

O6uxHoBeHo B paAl,oeneKTpouuKara 3a ocnryPf,BaHe Ha 3aurl43a

MeXaHlIqHI,r I,I KnI4MaTUqnU arsgeftCTBngr agapaTypftTe Ce pa3lloJlara

;;;;;" Kopnycu. Bnr'r.nHuero Ha MeTaTIHI.f, KanaK Btpxy pa6otara

i .nAonaTefi l lo 3a eKpaHnpaHe Ha enel(fpul{ecKo noj le EcHr{KH MeTa-q!{} i
'r'1{ r{8 KOlrCTpyKi{UgTA rpe6ne,qa 6sA,at cseAr/rHeHH c o6u1ur Kopnv.
r: r,'rra H& PCA. OcnonHo BHHMaHHe nFH rosa rpn6na ga ce o6ptrqa
':rplKTnBHoTo r3nBJIHeHHe HA IpHcAeArrHsBaHeTo tra eKpaHa Kt,h{
:i Ha ilpH6opa. B tona oTHor[eriHe e l{ex{enaTejrHo r.{snoJr3BSH€To H;;
:"beAlrHr4?errHlr npoBoAHrrr],H [{ex(,qy eKpaHa r! Kopnyca, oco6eHo s:;

.' 13cro?HHTe o6xnartt, KtAero r.qxHoro HHAyKTHBHo c'brrporuaJrel:pte
, eSerctunnoctra Ha eKpal{Hpar{ero,

.r()*?toMe ocHoBHHTe I{3HCKBAHnf, KO}ITO Ce nOCTaB.ST I(.bM eneKTpO-
,riire eKpaHH, MorsT ga ce $opuyflr,rpar no crcAHr{a Haqr,rH:

,.{ioHctpyrcrl}rsra Ha cnpana rpa6aa lda 6tge nr6paHa raKa, ye crano
iiliflH Ha erleKTpnqecKoTo nofie Aa 3aBcprrrBA,T Ha iloB%pxHocT,Ta *Ii"
., 5es ga l,r3nl/r3ar gaA ttefoBHTe fpaHIrIqH.
, B o6nac'ma Ha HHCKHTe qecrorr.{ (npu d < 5") eSentuBHocrr& r::!
,- : lc ' taTHt{HoTo eKpaHHpaHe ce onpeAena npaKTHt{ecKI{ oT KAqecTaG-
:). ireKTpr4r{ecKng KoHTaKT Ha eKpaHa c Kopnyca Ha npndopa H 33nri, :r i
r)'f MarepnaJla Ha eKpaHa H HeroBara g,e6enrHa.

, B o6aacrra Ha Br{coKrrre r{ecrorn (npn d > cl.)  e$er<rnBHocrra'H.;
:r, pa6ofeul B enerTpoMafHilTet{ pe)KHM, ce onpegeJi.s cr :{eroeal.,,
'ih.e, f,rpoBo[HMocT ll MaTHTITHA npoHnqaeMocT.

4.3.4. MHorocaofiHo erpaHr{pBHe

.j $ocTunaHe Ha BHcoKa esercrnaHocT Ha eKpsHHp&HeTO B r.UltpoK yi....
, !H&na3oH, BKnlo.{aafircn u o6nacrra Ha Hncktrre qecrorH, ce H:r-
rr MHOTOCIORHH KOHCTpyKqHtt H8 eKpAHtt, KOIITO Ce cGcTOf,T oT pr-
..r ce ireMsrHlrtnn (ueg, a:ryuwuult, uecnHn) ?r MaTHHTHH (crouaH,:,
t<-,fi) cnoese. Ferue Hs.qcHeno, qe eKpsHr,Ips,uloro geficrnne Ha e.rter<-
r-HHTHVT' e!:paH ce A%nx(u Ha nofJTbulaHe Ha eHeprHsTa B68 B.bTpe_
ra, Ha Merarla H Ha HeRHo,r'o orpaxeHHe Ha rpsr{HUHTe cpeAa_Merarl u
eKpaHupaHa o6aact, npeAr,r3aHKaHo or pa3JIttr{HHTe xapaKTeprcrl{-

"i,rrpoTl,rBrlc.Hl,ls, KoHTO OKa3BAT AHeneKTplrqnTe H MeTArnTe Ha pa3-
.:;,ri;qBarr.LsTa ce F Tgx e[eKTpoMarHHTHa BbrHe. B uHonbcnofrHn,re
.r ce r{3norl3ra eSerttt Ha MHctoKparHo orpaxceFine Ha ereKTpoM&-
,J!fo no'Ie Ha tpaHHuHTe MexAy oTAenHI,rTe MeTa'tHr{ cJroeBe, KoHTo
, rpi;T c pa3lrHqHtr xapaKTep!,rcTHrtHH c'bnpoTHBneHnx. BcaegcTBne Ha
r,paH, cGcTogul ce oT HgKotIKo TBHKH CIOeDe OT pA3[Hr{HI,t  MeTAJ:i i .
.i,aBa B Ht{crcoqecrorHara o6nacr no-tor.aMo eKpSHHpau1o geficrane I
iir.re c e!,rrqpoAeH eKpaH ca,c clulaTa ge6enuHa.

..pclcrunHocrTa Ha eKp6HllpaHe Ha MHofocJIoeH eKpaH 3aBr,rcu oT H3-

.- i{ l t ' re MarepuanH, TtxHoro B3aI{MHO pa3noJlox(eHrae n ge6eanHa nn
,,'rc. F{a 6asara Ha nponeAeHrlr aHarrn3 Ha ro3r,i ?Hn eKpaHu, Morar Aa
.r,iil' q:.[eldHiIT,i ]lpenop'bKt{ 3a ?,lxHoTo KoHcTpyKTr{BHo npoeKTr,rpaHe:
i 3a ocnnypr{aaHe H& gu6po eKpaHuprrHe lr MHHHMH3HpaHe Ha BHece-
ri eKpaHI,rp&I{H.}e p€rAnoerreKTpoHHn B63nH sary5n,. BBTpetuHHTe cJIo-
:r '  MHO|OCT'IORh:HTe eKp$HH Tpe6na ga ce nspa60TBsT or'  i ieMarHHTHn

t t  x,  a. r laH-I loopir pe3yn,rSTr{ ce noly'{&Ba" npH H3nOr3BAHe H& eKp&HH,
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HneTo Ha HaCHU{aHeTO npn }r3norr3BaHe Ha ABycnoeH eKpaH e

cnorT, o6apHar KlM H3TOrlHnKa Ha cMyulaBaulo MaI.HHTHO [OJIer Aa

rdrgr,r oT MsrHlrTeH MgTepr/tatt c H1cxa p u Buco6o HHBO HA Hagnulage

oT HeMAnHnTeH MATepHan, a BTopI{8T CnOn - oT MATepHAn c BI'lcoKa ,, }t

cKo Hr/rBo Ha HACUUIAHe. B raKaB crryqafi nrPBvrlT C'IOfi Ha eKpaHa

EA HanPenHaTocT?a Ha i,rdrnufHoro ndne Ao cTofiHOCT' He nPeAI/t3

" 
,''3y)trtronocnoqHiTa xoHcTpyKrl'r Ha eKpaHH ce oKa3Ba oco6eHo

EH8 nPH eKPAHUpaHe HA nocToxHHl{ u H[cKoqecToTHH MaIHHTHH ]

toraMa HanperHarocr. B ctryrrsfi Ha eq,HocnoeH MaTHHTeH eKpAH npH

l\ ra xanperHsTocr Ha norle?o MarepnaJrbr Ha eKPaHa ce H8cHIqat

Ha KOeTO HerOBATAldarHnTHa npoHHuaeMocT pPA3K:O HaMaJItAa r ToBa

AO noHr'rxcaBaHe Ha eilercrunHocTTa HA eKpaHnpaHe. 3a ngrnpr{BaHe I

HacHuIaHe Ha BTopHc cnofi, xoilto ocnnyPsaa ocHoBHo eKPaHl'lpaHero'

4) 3a nr6op rla oIITl'tManHo ctorHorueHHe Me]cAy Ae6enrHata Ha

EeTe HA eKpAH OT THna MeA-CTOMaHA, KORTO Ce tr3no[3Ba 3a OCHr|yp.s

HaR-TpyAHO OcbuIecTBHMoTO eKpaHrpaHe Ha MaTHHTHH nOJIeTAT U{e

pa3rure!,aHH creAHHTe xapaKTepHH r{ecrorHH o6nacru (r!rar' 4'l0a):'
'  

a) ot 0 Ao 0,5 kHz. B rarn qecrorHa o6aacr eKpaHt" pa6orn n

TOcTaT[r{eH pe)Kr'tM 3a cMeTKa HA CTOMaHenue cnoa' KaTO eKpaH}l

Aefic ame Ha veAtna cnoft e MHoFo cna6o nspareHo;

6) or 0,5 no l0 kHz. B tagr Ye-crorHa o6nact i'reAnnrt caofi nP-eun

a eaeirpouarHHTeH pet(HM Ha pa6ora, AoKaro croMaHeHntr - npoAtn

4a pa6oru a uarHnrocTaTr,rqeH pex(nv. Ilopagn tosa Hafi-roneua e{r

BHocr Ha eKpaH?rpaHeTo ce nonyr{aBa npn paBHH g,e6enuHn Ha

/,2/(/.,dc)

tp

cacTolttlH ce oT HeManHtlTHH H ManHHTHH C,lOeBe' HanpnMep MeA'

Ha-MeA. .Q.1c9rc9ra ei[extnnHocr Ha eKpaHnPaHero B To3ll ctry'rafi ce

HS rontieic.otpaxcarenna cnoco6nocT Ha MeATa H cnrlHoTo norJl,bl
eneKTpQXArHnrHaTa eHeprHt .E croMaHaTA.

2) fionnruanaHe Ha eilerruanocTTa Ha eKpaHHpsHeTo Mo)r(e Aa ce no(

rHeI(8Tou€)KAyoTAeJIHnTeMeTa'IHHcJIoeBece-pa3no[o)KaTAHeneKTpH
.cJIoeBe, qnfiTo ge6enUtra npe9nplaBa gna{nte1*O Ta3u HA MeTaJIHHTe c

- ae. Taxnaa €KPaHlr xorar gp ce H3not3aar caMo rorsBa' Koraro

AOnyrrcST H3EeCTHO yBeJtHrlaBaHe Ha TeXHI{Te pA3MepIr n Maca'

r r )  o r  10 . . .20  no  1000 k l l z .  Menn l { .q r  u  c roMarreHr r r r  c , loeRe pa6orer  n
o{?h rpoMarHl'rreH pex(HM, Karo c HapacrBaHe Ha t{ecrorara onrHMa.rrtara
j6?rL4Ha Ha MeA,HHt cnofi nava.lf,B8, a Ha croMaHe."ufl, _ pacre, Koero ce
*, rrqsa c HapacTBaHe po,I8Ta HA nontrbulaHeTo;

r ')  naA 1000 kHz. HsnorssaHero Ha crcraBeH eKpaH e Heqelecto6pa_
*r, rrfi Karo ru>noreua eSexrunHocr Ha eKpaHHpaHeto ce o6elneqaBa or
l*r)r)oAeH croMaHeH eKpa'. Toaa ce o6.scHcaa c npeo6nagaBaurara porrf,
r ilonrrblrlsHero B croMaHara npeA 3ATHXBaHem acreAcrBHe HA OTpAX(eHHe
la |l)&Hl,rrlaTa cpeAa - MeAeH cnofi xa eKpaHa.

Kato npnuep xa rlnr. 4.106 e AaAeHa 3aBHcHMocr na e0ernrnxocrra
L rKpaHlrpasero A ga 6nueraneH eKpaH or qe6eanHara Ha uegnue d- u
?tr)MaHeH[f, d. caoeae sa qecrorrr 55 kHz H psAHyc Ha eKpsHa l7,S mm,br
f;rrr$nrcara ce BI,txAa, qe c yBernqaBaHe Ha d" slrnxaaH"ro ot nonJTblqa-
! .'1n pacte, a 3aruxBaHero or orpaxceHHe .49- H8Malrsaa. Maxcr.rMaJIHa
$rxrnnHocr Ha eKpsHl{paHero ce nonyqaBa np' r,r3noJr3BaHe Ha rrHck Me-
,rf croft (d. = L8%) n 4e6ea 

"tov.nen 
cnoR (d" = g2%), *rro ,"-" 

"*"*lrMB or ra3!t.Ha eAHopoAeH.croMaHeH H MeAeH eKpaH cac caulsTa q,e6ennua
at() 'rr f  erHo c l l  r37o u 20 1992,

C 4.J.5. Erpannpaxe Ha npoDoAHuqr

lla qa ce HaMaJrn l,!3rrb{BsHero Ha c'eAuHHTerIHH nvr*riv!, no Kol.tro
'|rrrvr*r""rt ltr$opuaqnoHgtrre cnrnaJln r,r 3axpannaulara eHep'.ua Ha o]
)^rwre paAI{oeneKTpoHHH Ba3Jrr,t, 6noKoae H ycrpoficrBa, I TaKa c6ulo
lrrJlyKTrrpaHero Ha cMyrqeHH.s B TsX, ce Harrsra re Aa 6rAat eKpaHHpaHH.
tr1'arrure Mofar Aa ce H3rorBar Karo on/rerKa or rrHKr,r npoBoAHr,ruH, K8-
ttr rltr[I,rHAprlrtHs cnilp&fla or nJrocKH MerarrHH JIeHTH r,tIH KATO nJrbrHa
t!1^rrHa o6nunra. I4snongsaHero r la eKpaHnpaH' npoBoAHrlu' Hanafa Aa
at_ {'a3B8T OnpeAeneHl,r !{3HCKBAHn' npl/t 3A3eMgBAHero Ha eKpaHHpAUIATA
16rlr rrra.

Koraro eKpaHnpslrlara o6nraxa Ha npoBoAHr{Ka He e cB,rbp3sHa KaM
r'r)rryc&' He ce lrccrltna eKpaHrpaul e(pert, trfi rcaro B eKpaHa He Morar
f^ l'r,sHHKHar Aon%nHI,treJIHI,t roKoBe, ylrero MafHHTHo none 6u HaMaJrll_
I(t II(), ' ICTO' C63AAAEHO OT OCHOBHI,IA TOK B NPOBOAHHKA Id 'II{NCBAT YCIIOBHSr. ()'r'HqaHe Ha eneKTpl,ryecKlrre 3aprAH. flpu cnrpsnaHe Ha npoH3BonHa
r' ' r- ;r  or eKpaHa KlM K'pnyca, KofiTo I, tM. HyleB noreHl{H.rr cnpcMo 3e-
rr,  (r irun. 4.I Iu), Kanaqurelb? MexAy eKpaHnpaqara o6nHsKa u rcopnyta
" 

'|rr('l)cg'a I qgloro etreKTpHt{ecKo nore ce KoHIreHTpHpa B K&nauHTera
i l l ' r ' roAHr'rK - eKpaH, npH Koero B'bHLITHO eneKTpur{ecrco n<ire orcrctna. 3s
fFrrr[rsBaHe na et[ercrnnHocrra Ha eKpsHA) rotr rpe6aa g" a" 

"""p*a 
iro

r,r l ' ryca c B63MoxHo l, Iaf i-Ktc npoBoA,HHK. Erpa,HupaHI,rST upoBoAHHK cerri l ' r{ f lB8 B eAHa royKa Koraro HeroBara Ar,nxcrfura / < 0,0l- l)u, in, xt,(€-
r" \r.in e A6'I)'(HHA HA B6,'HA?A Ha Haft-nlrcoKor{ecrorHara c.bcra'Ks 0T'r" r.  r 'ap8 Ha clrnHaJIA. Taxona 3a3eMtBaHe H3KtTIOqBA B'II , tgHHero Ha e' leK_rr ' i r ' rr)cKoro no'Ie HA CMyureHHarS, HO He H Ha.MATHHTHOTO. 3a no[rncra_
l, rr l{a MarHnrHoro nolle Ha cMyuleHltrra qerliar o6paren iot-7,,6rp Ha.
" i  j r i {paHara Bep'ra rpe60a Aa nporei{e npes eKpaH'peurara o6slrnx; Ha

4,
0,6
q{
q2

,n,

45 q2
5a)

( l , H r .  4 . 1 { l

q q o,t d3,sa
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IiiloBoAHr{r€ ($ur. a.l:'/i). flo rosz HaynH ce noc?Hta KouneHcaqlrs Ha

?lrBonoro)t(Hl{?e }raraHTHfi loJre?a, cl.gqa4eP,u or npanus .Iro n
.1o6p 1SOHOBe H& eKpaHlrpAHHt npOBOA,HHK. IIUHO eKPSHllpSHe lrA
ilorl€ ce ilocTrlra caMo KolaTo erPaIfIrT e eAI,lHcTBeH npoBoAHXK 3A
Tlrri.rr roK, T.e. ToIt ne ce LrryHTttpa (}r Apyrn IIpoBo,q,H!{qH I{ Kopnyca.
nparcrnica exFilHxparrl"lra oSnnBlca Hr! MoHTa)I(xu npoBoAHvr\vt c
i.ra no-rorrrrrra oT 10C mnr ce saseMsns lr D Anara rpar ($rar. 4.t1a).
rona rcprEna Aa ce orrlilTa Bt3MoxHocr?a 3a BtIouIaBaHe Ha MarH
r KpaHrlrpaHe riopa.u,H no.'IBaTa He AonaJIHlrTeJIHa Bepl,tra ua o6patuus
( I{OeTO Ce HapylllaBa KoMneHcallnflTa Ha MalH]trHI{Te rlojlera Ha npaB
c,6patnn* ror. Ocaes ?oBa eKpafiut vi seusra o6paeynat I(pGr, Ha
iiAoraT Ea Er"3AeficTts8T rrabHluttn MarHI{THII nOrIeTa I4 KOHAyKTHBHI,I CM

riur;, onpep.,trsulu ce ot xpafiHoro canporltBJleHue Ha Kopnyca nru u
fipa aricora y€sro?t{, ilopaAl{ I:artrque?o Ha B3aI4MHa -rtrqyKTvtB:aocr
x(Ay eKpana rI r{eHTpaJI}IH.s IZpoBcAHHK, eKpallar cG3AaBa ra o6patuua
EepHfa c IO-L{a/IKO c'r"npO"HBneHUe OT TOBa Ha 3&SoMlIBaUIaTa BepIlrA I{

pe3ynrsr or rosa e$ercsnnrtocr?a Ha eKpaHnpaHero Hapacraa
Blrcoxa eSerctuanocr Ha erpalrnpanero Ha etleKTptttrecKl/I 'r ManH

n(rtrerS ce nocrgra fipt4. t4srrcrJt3nane Ha gsottuu eKpar:l'lt a ranz c'b
ycyKaHa AEotrKa npoaor,Hr{ilu (6n$unspua nuuux), noMecreHa B e
oSrnara ($nr.  a, I1; ' ) .

Axo ropny'cr,ITe lra 6noKose A n B ca carp3aHll noMe)I(Ay
{Snr.  .l?a) fitru c'LurecrByBs ttacrt{r{Ho oKacsaaHe Ha eKpanupaurara

DHEKa Ha cBap3Bau{rl t  rH npoBoAHi{K ($ur. 4.126), eKpaHupaHero M

.r{a ce B,TourH caulecTBeHo, llopaAH cib3A,ABAHe Ha AOTT',b'IHIdTeIIHA Bepll

oiparuun roK 1o6p. B
rc*n crryuail MarHnrHPrre
IIH Ha TOKOBeTe, npOTI'l

npe3 [poBoAHLIKa It  npe3 e
Ha, ce Pa3[uqaBaT no
Ha, nopaAr4 rcoeto e$e
Ta Ha MarHI{THOTO eKpaH

:r.av.anr,Ba. Bcael'ctnrae Ha
B'bpxHocrlrt tr  e$exr aa
Tu laaq 10 MIIz o6parmuar
n p o T l { r { a , ) c } l o E H o  n o
uIHaTa noBbpxHocT Ha

'1 :oKa e alecrorara, ?otIKoBa rro-MaJIKa e gtn60vnHara Ha npoHrrKBaHe
q^ ,I(3' B CKPAHA, T.C. TO'IKOBA IIO.MAIIKA .{ACT OT TOKA TEqE IIO BGHIUHATA

::{Hocr Ha eKpaHa, c Koero ce gaMarr.sB4 e(!exr*r Ha HapyuraBaHe Ha
.r; i rr IPaHeTo npn aGHIuHo K'tbco.

" ienoasnanero Ha eKpaHl{paqa o6nnsra yDerIHrIaBa MoHTat(HI{ff Karra-
slrr i ' i Ha IrpoBoAHrKa cIIpaMo KoPnycr B pe3ynrar Ha Koero ce noHH)IcaBa
rr''r, :!(oJI€LITOBoc?Ta Ha cr%Ilaroto. Hanpnuep rr3non3BaHero Ha eKpaHlr-
l,^ ']pOBOIHI{K AtB BepilfaTa Ha BI{AeOycUnBaTeng BOAU.AO cunr. Ha HeIO_
rn rrpeAa,BarerlHa xapaKTepucruKa.B o6nactra Ha Bl{coKure .rectot}r, IrIa-
rr ' i"6 xapaKTepl{crr,rKa Mox(e Aa ce aG3craHoBH qpe3 itBer<AaHe Ha Ko-
1,,'r .r;lllla HHAyKTIIBHOCT, BKrIK)rteHa nOcIeAOBaTenHO C eKpaHrIpaHZg npO_
ar | ,;Y."

':)icpanupaHr,rre rrpoBoAgurtru ca rorreMn, neygo6nra rrpr4 MoHTar( uusuc-
l' i:n€q,r{aJrHrt rrrepKlt 3a npeAorBpr}Tl{BaHe Ha cJry.rafiHl4 K6cu caeArrrregrif
r 'r:i'1{ eJreMeHTH Ha KOHCTpyKqUara. flpr,r-rona A6n)rcr{Hara Ha eKpaHr{pa-
r' yiracr5x tpx6na ga 6tge no-MatlKa or-veraopr AGn)I{r{Ha Ha BtJIHara
r.r .it-3t{coKor{ecrorHara cBcraBKa or cneKT:bpa Ha npeAaBaHu.s curHar.
.\ r .r'oBa yctroBl,Ie FIe e c[a3eHo, upoBoAHI4KtT ce pagrne]rcAa Karo lu4rrug.
' ; ::lpeAereHu [apaMeTpur Ko.rrTo rpr6aa ga 6t4e HaToBapeHa n gnara ft
ri, cabc c'brrporlltBJleHH.g, paBHI,I na nefinoto xapaKTepl{crl.tyHo c6[porr4-
| | t:e.

l-lpn uexceraHu erleKTpoMarHrrrrru Bp'bBKrr Me)KAy MoHTaxcHr4Te npoBo-
;r rr ': ,i14 tpx6ra Aa ce eKpaHr4par re3l{ or r.rlx, rro Konro npeMuHaBa? cufHarlH
I ri. ,HcKa qecToTr, HanpuMep npoBo,qHl{IlqTe Ha 3axpaHBautraTa Bep!!ra, Ha
rr 1, ,r''l{T€ 3A ynpaBIIeHI4e LI T.H.

3a nauanagaHe Ha B3auMHoro BTIHSHHe Ha Bepurrrre Ha rteyarnl{ nrlar-
IIJ I;K.IIIOY}TT€JIHO U M}IOTOCJIOftHU, CE II3NO'I3BA? NCqA?HU EKPAH}T, KOHTO
ri)' ".craBrlsBar yqacTbqn or (lonnoro, cB6p3aHrr c Koprryca rrJrl4 luacuro
rrlt :riru60pa. E+erctunHocrra Ha eKpaHr4paHero HapacrBa c yBenHqaBaHe Ha
1r.r: , pxHocrra Ha eKpaHa I,t HaMatIaBaHe Ha HeroBoro orcro.fiHrre Ao eKpaHu-
lnrir.q yqacr%K or cxeMata. flpr.ruep 3a eKpaHr4paHe Ha rrer{arHu npoBoAHrlt-
rrrr r'fioMoulTa Ha rrrrtrHa c HyrIeB noreHrlr4arr (1) u Ha MeraJrHa eKpaHupaula
r'r{}.Kocr (2) e gageu Ha r}nr. 4.13a. I,IsnonisaHrare na $uryp.r" ou"".
'r'rijrfi I4MaT cneAHoTo c6A6p)ICaHI,Ie: crr"p1- napa3llrTeH KanaIIuTeT Me)KAy

, l

t
l!

I
I

6)a)
ffiMw

6t
Or.rn. 4.13
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OCHOBHI4Te npOBOA,HHqtI Ha neLIaTHaTa CXeMa; Cn^pz-^napa3?rTeH Kanal

aeT MeXCAy eKpaHHpaU{}rt tI ocHoBHnTe nPoBoAH}rI{I4i Cslp3- KanaqtrTeT

ocHoBHUTe npoBoAHtrqu cnptMg eKpaHI4PaUlaTa noB6pxHocT' HaMansl

To Ha KOe+UqueHTa Ha napa3l4THa BpG3Ka K6 MerK[,y npoBoAHHIIHTe

B'bBexcAaHe MeX(Ay Tsx Ha 3aseMeH eKPaHl'rpafr[ upoBoAHlIK Ce O6tcHc

HaMangBaHeHanapa3HTHHgKanaquTeTMe)KAyocHoBHI, tTenpoBo[HH

B',bB BTOPr{8 Ctryqaft - c yBe[HYaBaHe Ha Kanaql'rTera c. Ha npoaognv

cupsMo eKpaHfipaqaTa nJIocKocT.

llpu 
"""ot"t"u 

Ha neqarHl4 eKpaHId B'bB BHA Ha nJI6THI'I (loaueau

eBe c lunpl,tga no-foJlf,Ma oT 5 mm e B.53MO)KHO TAXHOTO OTJIenBaHe BCU

cTBne oTAeJIgHe Ha Fa3OBe OT HsOIIaqUOHHaTa OcHoBa npn HarptBaHe (c

.sBaHe). 3a npegotaparsBaHe Ha roBa sBJreHHe Ha onpeAerleHH yqacrt

oT eKpaHuTe Ha BtTpeIIJHI{Te I{ B',bHIUHI4 CnOeBe Ha ner{aTHtlTe nIaTK}l

npaBsr npope3u (oilr. 4.L36), Kouro Morar Aa uMar efl]rnrHt{Ha'
l l  l J { ; )

nnn MpetKoBnAHa $opva, a oKo'Io MOHTa)KHI'I OTBOpI',t, IIOnaAaulH

$oaupaHu ysacr,rllu, ce u3pt3Bar ceKTopu (Qun. 4'13e)'

r-ill

I'.qexmuexocmma Ha fiutmpoqua ce onpeAenr or BneceHoro or $nart-
)a r^THXBaHe:

t f  l : , )  A :2O lgKp+ =  2Dlg . lU" " f  Ur l ,

It,(r'ro Kpo e Koe(bnqueHT Ha pasBpr3Ka Ha $r{n"rpai Un- HarrperKeHne,
lrr"bnBau{o Ha axoAa na Quartpa or usrortHr{Ka Ha cMyuleur{e u Ur-
Iill)e)KeHue Ha cMyuleHr4eTo B6pxy ToBapa, aKJrKrtreH cneA pa38bp3Barqua

fl ;r ' r ' rp. :
(Dr.rnrpure 3a uoATHcKaHe Ha KoH4yKTHBHTT cMyuleurlrs npeAcraBnrBar

InlroKoJleHToBrlr HlrcKorlecToTHtr LC un:,, RC $uarpu. Anaausrr IroKaSBa,
rt rrilcceHoTo 3aTuxBaHe n dB Ha nHAyKTlrBHo-Ka[aqI{TuBeH pa3Btp3Balq,

fnrrlrp MolKe Aa ce tt3qucrr.I or:

A = 2}lgl(BttZ, * Bn * B2yZnZ, * 8222") l(2" + Z,)1,

ar.i(c,ro B npegcrannrBar Ma-
flru,rr{r{ roe(luqueHtyt, v.vril-
trr (;ToffHocTu ce I,t3pa3.gBaT
tltf | :IMneAaHcuTe Ha l43notl-

0l^ilvrTe ApocenH llt KoHAeH3a-

tolrtt. 3a ffafi-.{ec1.g H3nOtI-
l tnrrHTe cxeMl4 Ha pa3Bap3Ba-

rtu rlunrpn, npeAcraBeHn Ha
fur'. 4.14, Ma"prrt{Hr.rre Koe-
furlrreuru Morar Aa ce onpe-
t r r { r  or  ra6nuq,a 4.1.

CrnaacHo n3pas (4.26)
{r rrnaHocrra aa {ulrpaqu-
af/r 3aBIdCV! C6UIeCTBeHO OT
lr | l l ( r t raHcl{Te Ha H3ToqH}IKa

|  ' foBapa. Hanpnuep Ko-
t.lo H3TOr{H!IK'bT Ha CMyUIe-

rllr rrpeAcTaBIIgBa reHepaToP
rr lranpex<eHue(Zn+O), KanarlnTr,rBHusr (bnnr p ($ur. 4.14a) e Heerlerru-
..,t, TaKa KaKTO 3a n3TOr{HI{K HA CMyUleH}Ig B68 BI,!A Ha teHepaTop Ha ToK
t, 'u -  oo),  HeeQeKTr,rBeH ce oKa3Ba HHAyKTITBHHST $uarT p ($ur.4:146).

T a 6 r n u a  4 , 1

a
D 8 , " Bzr I Bzz

lr.rTl{BeH

K T T B C H

II4 TH BH(}.I,I HAYKTH BEH

KTHBH(> KanaqHTI{BeH

a:eH (cruerpr.rveH)

a :er t  (cuuerpnven)

I

I

I

| + ZllZs
1 + 'Z1lZx
| + zLlzc

0

Z7

Z1

Z1

zllzc +zzr
Z7

rl Zc
0

rlzc
rlzc
r lzc

2lZc + zLlzz

I

I

! + zllZs
1

| + Z1/Zs
| + ZTlZs

I  r ! i l  Q n j f T r b p

l . t l l ; t l !

1.4. oIIJITPAIIHS

OcnosHo cpeA,crBo 3a noATlrcKane Ha KoHAyKTIIBHIITe cMyulenutt

i lTO Ce C%3AaBaT B5B BepI4rI4Te 3a 3axpaHBaHer yupaBneHl'Ier KOM]

T.H., e rluatpaqnxta. KoHAyKTI'tBHlrre cMyr.r[aHlrt ce o6ycnaBsr or

ero Ha napaslrTHr{ o6uln c'lb[poTl4BJre*ns, Zil6p (<[rar' 4'2a)r B'IIT 3aulll

BpeMeHHO B'bB BepufaTa Ha I43TOt{HvlKa vl peqenToPa Ha cMyuleHut'

TaKlIBact I IpoTl IBJIer .u ' .cenpo'BgBaTaKT' IBHoToI, I I4HAyKT!IBHoTo

T' lBne:f luf iHa3axpaHBaulHTeInuH, ' t , r lunHHTecHyJIeBnoTeHII I {aI '

I I IHoToc6[poTHBneHueHa3axpaHBaulusI43Tor{HnK'aTaKac6ulo
ytracrSqu oT trlltHur o6qu 3a HsKoJIroo Bepuru'

B PCA ce Ir3rroJr3na o6urnoaeHo o6ul saxpaHBallr tIsTor{HI{K 3a e

TyLuB ,bg l ' ; ucpa3 l t uqHaMou IHocT I , t u l yMo3au l l 4TeHocTH3aToBaHa

w
- A  |  |
1,1 t a-t A

Y  a  t t t -
D ' M  I  I

- I

a)

.l+*11

.*{j"
5r 8t

f lpocrpaHeHaBTf f )Cenapa3urHaraBp63Kar {pe3B 'bTpeuJHO' ,TOC%npol
HUe Ha 3axpaHBaulus n3TOt{Ht',IK I'r 3aXpaHBaIqHTe uIHHtr' KoHgyrctu

# r+1+q #\+iffiJ.''tj_J-"fju.
f l e )

Qur .  4 .14

7 )

cMyulenl,Ie nocr rrBa Ha BxoAa Ha rpaH3l4cropHure ycnnaarenu o6nx

vpea 6aaoaus AeJrI{Ten. 3a ocurypanaHe }Ia eifertnaHa 3aull{Ta e I

A l IMoHuBoToHacGsAaAeHI / rTeoT3axPaHBau lug } I 3To r {H I4KcMy I I I eHn
6t4e noue eAI4It nopflA'bK uo-Hl'tcKo or MI4HI4ManHoro HI4Bo Ha none

cr4rrl{aJl Ha BXOAa Ha ycn'IBaTen'.. TsIt KaTo cl{nHan,bT Ha BXOAa Ha

Tent Moxce Aa AocrtrfHe t{acTtl or MltKpoBonrar ToBa usucraaHe 6I'r

go uanilufiro ycno)KH.cBaHe lI ocKtnsBane Ha 3axpaHBauloro

Ero saulo npl4 HetoPoTo npoeKTl{paHe ce B3eMa npeABI4A A,onycrl'IMoro
BoHa [yncaq 'u {Te3aMo I I IHoTocTSna 'o 'KaToAonG ' IH ! {TeJ IHoH3 |nax (

Ha nyncaql4nTe, BA3HI4KHaJI'T BCeACTBUe Ha naA Ha Hanpex(eHl{ero

B:bTpeuIHoTo c'bnpoTl4BneHne Ha 3axpaHBalrlus I'!3TOI{HUK 14 saxpaHBa

rrrltHrr, ce nocrDrfa r{pe3 Iir3non3BaHe Ha $ranrpu, BKntoqeHu KGM

IIIHI'ITE CTSNAJIA,

i l r  t y K

I  r t t ; i l l l

I t r  t y K

i , , { ) l ) a

,  r t ) J t a



B.ln np, srca c roBa crpyKTypara Ha pasBtp3nau{HTe $nnrpu ce on
or cJre,qHure rrpenop Kr4: Karo nGpBr4 erreMen? na $uartpa npn ManKo
flporr{BJreHtre Ha n3Tor{Huxa ce us6npa I{HAyKTHBua 6o6uua, a npu
c'bflporilBJlenue Ha H3ToqHuKa - KoHAeH3a?op. flo aHarlorlrr{eH Har{HH
onpeAens u nocneAHr{J{T eJreMeHT ua (luarapa, npeAurecTBaul Toaapa.

.{a4ennre rrperroptKu ca oco6eno BaxcHu npn npoeKTrlpaHe Ha Sun Aa ce onpocTr n 3a onpcAe,IsHe H8 eocKTnEHoct"T8 H8 +nnTPaIIHs
3a [oAT[CKaHe Ha CMyrqeHI''I,|, B'b3HIiIKBaUIU nprl KOMyTaqU.S Ha r r naqnTlrBH(>'lHAyKTllBHnr $rurlp Aa cc n3non3B8 n pn6n}| 3 IlTe JI HaTa

lt > Zr, or KoHTo crIeAEa qe I * Z"lZc x. Zrf Zs; Zy * Za x Z7 u
/.7)) I, H3pa3tr 3a HetoBI{t KoeQuqneHT Ha pa3BPa.3Ka

,, Z,(L + Z"/Zc) + ZL(l + Z"f Zs) + Z"
f q  A p O =

t{ecKu Bepurl{. Arco c,rega4ennre B erleKTpuqecKara Bepura cMyuleHl4l.s
cBEpsaHU C BKJIIOqBaHeTO HA eneKTpOHeH KJIK)r{, KOeTO e eKBI{BAJIeHTHO
BKJIIOT{BaHeTO Ha I,I3TOqHUK Ha Ha[pe)I(eHLIe, To II'bpBtt eJIeMeHT Ha
IIo oTHorueHrlre Ha KrK)tra tpx6na Aa 6,rAe r,rHA,yKT]rBHa 6o6uHa. Koraro 0l .12 )
cMyu{eHHa ca uopoAeHu oT It3KJIKtqBaHeTO Ha KIIOTT,.KOeTO e eKBtIBarreH
Ha BKJIIOTIBAHeTO Ha n3TOqHtrK Ha TOK - KOHAeH3aTOp.

Ha 6asara Ha H3Jrox(eHure npeuoptKvt, uspas (a.26) u ra6nuga 4.1
faT Aa ce r43BeAaT onpoc"eHrr r{3pa3r4 3a onpeAenrHe eQeKTr4BHocTTa Ha
Tpar{rlrs na narz-qecto r43noJrsBaHI4Te pa3B6psnaqu $r,rntpu.

Koe$uqueHrlr Ha pa3BpG3Ka Ha,KanarIHTnBtr4s. $uar,;p (Snn. 4.1

flo ananornt npu onpeAerltne na erlertnanocrra na Snatpaqnr Ht
lAyKTlrBHt>KrnaqlrrHBeH $lrtlTtp ({nr. a.1a:), KaKaBTo ce }r3noJI3Ba npn
lnKo csnpoTHBrleH}te Ha cxyulaBalqHt HSToqH]rK ]l nortMo Ha ToBapa,

tx onpocraBaHe Ha ltgpasa ce B3eMaT npe'ABnA cJIeAHtt3e u3tlcKBaHHr KaM
alrneHrr.rre xa Qnarrpa: Zt b Z, i Zc 4 ZrSt * Z. x 26 | *
tI,, f Zc x Zrf Zg u ZllZs ) l), a pe3ynrar Ha roero cc nonyr{ane:

ynai

A=2o,rl*#nl

A=20.1?#"1
ce onpeA,eJls oT:

1+.i,21 
-"F 

Kpq: #l ' .  ?( ' . t ;) l

A:20.(+*")

Tosn uspas Molrce Aa ce onpocrr{ Karo ce B3eMar noA BHrrMaHI4e yc
sa us6op na 6norupaul?r.n KoHAeH3arop, a rrMeHHo Zq <, Z^ u Zg 11

Aa ce 3anurue:

Ko r ITo  [o3Bo f l . sBaTEa  ce  np l r reMe . re :  1 t  Zg /Z rx Iu l+  Z " lZcx  Zn l
Toraaa aa e$exrnauocrra Ha $ranrpaque Ha.pa3rner<AaHns dunrrp uc

tr 33)

Crqncr noAxoA ce n3noJrsBa npn onpeAentHc Ha eQerrnnxocrra Ha
frntpaqnr na T-o6pasen ($fr. 4.14d) n fl-o6pasen ($nn. 4.14e) Quntpra.

3agagexa e$errranHocr na rlnlrpaqutra Mo)Ke Aa ce ocnrypn npn pa3-
atqHn ctofinocrn Ha nHAyKTltBHocc}lTe n KanaqHTerure Ha eJTGMGHTHTe Ha
frnrrpa. 3a onrnuaaen ns6op Ha re3n napaMerprr rpr6aa Aa ce orqrrra,
rt KoHcrpyrllntra He nHAyKTlrBHure 6o6nxn e n(Fnpocra, ff>eBTr,rHa r{
b-rr8Ae)KAHA 3A MAJTKL TOKOBe, I KOHCTpyKTIUATA HA KOHAeHSATOPnTe - 3a

rlnKr{ Hanpexcennn. Ero 3arrlo npn roJrrM ToK n H?rcKo HanpexceHt{e BaB
frnrpure rpr6aa Aa ce lr:rnorsrar 6o6nxu c MarrKlr HH[,yKTnBHocrt. n KoH-
,l|3aTopn c rorreM]r Kanaq}|TcT]r, a upn EncoKo HanpexccHHe l,l MaJrbK ToK

xoHAeH3aropn c MaJrKDr Kanaql{Terr,r n .6o6nxn c Btsxox(Ho n(>noneMn
I f f JlyKTnBHocTU $nil pe3ncTopll.

flpn hsnonrBaHe Ha ftC rlnnrpn croft-
rrcfl,rTe Ro Ha BK[toqcHnTe B nocrreAo8a-
?rnHHTe uM KnoHoBe pe3ucropn ce [s6n-

,rr c6rJlacHo ycJloBue?o naAaT Ha Hanpe-
rfrrreTo BaPxy Tgx Aa e Ml{HnMaJIeH, T.e.
l l1 = (0,05...0, 5)Eol Io, KtAeTo .Eo e e.A.H. Ha
r.xpaHaalqnx nSTortHuK, a Io- nocTotHHa
. r.cT8BK8 HA TOKA EtB BePnmTA.

B xaft-o6qnr cfiy'{afi Ha n-sleHer. LC unu RC Snartp, npeAcraBen
,rr Snr. 4.15, aa onpeAeJrf,He xa e$ertnnHocrra Ha rlunrpaqnr, pa3Brpsoa-
{tf,Ta Bepnra ce pa3nnercAl Karo cacraBeHa or n Ha 6pofi nocneAoBarenHo

(4.28)

3a uug,yrrunnur $nrr:ep na $r,rr. 4.146 uspaetT 3a onpeAen.sue
Heroal4a roerluqnenr Ha pa3Bp.b3Ka

(4.2s) Kpq =
Z , * Z t * Z ' ^  z , *  z r+  zn

Z r * 2 , Zn'l Z, Z,

Molr(e Aa ce oupocru na 6asara Ha usr{cKraHero Z7 D Zn m Z7 )) 27,

(4.30)

Kanaqurnnno-nHgyrcrnbHuer f-o6paseH <luartp'Ha rlur. 4.14e ce
EOII3Ba KOfaTo Cb[poTI,IBneHueTo Ha H3TOr{HI4Ka Ha cMyuleHne e roIl.s
ToBa Ha roBapa - MarrKo, r.e, Znf Z, ) l. Karo ce HMar npeABlrg r43
trTa, rrpeAansuarln KGM eJIeMeHTlrre Ha raK'bB Snnttp, a nvenHo Zg(

96

ero ro3notl.nBa A,a ce rpueMe ue (2, * Zt + Z")lZ, = | * (Zt + Z")f Z,
= (Zt + Z")lZ, u e4errnnHocrra Ha $unrpaq,uxra Aa ce onpeAerrrrr or:

A:Zortlml
<Dur .  { .15

I  l : ( ,HcrpyHpeHc,  Tcxnoaoru i  r r  Hr lexaHocr  n r  PCA 97



Y
t ca,:|bpSaHu AenylTe,,:y. HA Hanpet(eHHe. B nocrleAoDaTenBnTe KJIOHOBe

BapsBauutt Qnntlp te BKnK)qBar nHAyKTltBHtl APocenu nnn

Itur, ! B [aparletHHTe - KOHAeH3ATOp]lr Ka"o npH ToBA.3a BCtKo 3Be

npHexa, qe canPorItBJrGH[eTO HA eJIeMeHTa B napanenH,ne rcnon z!' e

no ff>xanKo OT canpornDleHnero Ha ereMeHTa E flocneAoBarenltug

Z'r, t.c. Z:' < Zl- A'Ko c Ur. ce o3Haqn nocrtn8auroro Ha BxoAA Ha

ripa cryqananlo Hanpcx(eHrye,, HergPETt.l?TexHHa HaMaJraBa E n3xo

IrbpBcro sDeHo Ao crofinoct Ur = U'"Zl'lZl' t rr3xoAa Ha EToporo
- io U, = U,"Zl'Z'/ lQiZil u r'H. Karo--ce oTJuTl, :?,"':,p,?:?yl
"-to.o """"o ". 

O"itiipt'iou" crofinocr Un = Ur.Z'r' Zi"'zilQlzi"
ra e$errxaHocrla xa rlunrpaqntra. uortce Aa ce 3annure:

(4.34)

Ha npaxrnxa
BnHaflt no-Ma[KA

143VITC'IEHATA

T'bIt Karo B
qHrrTe n3pa3il He ce
quTaT napa3lrTHl4Te
Ta)rcHI,t naPaMeTP?l

$untpure. B
TO Ha npilMep Moxce

O s r . 4 . 1 6 pa3fneAa $unrlPrn

l " r , ( r :n3arop (Snr .  a .166) .  f lpoxognnre  KoHAeH3aropH ce  npenopaqBar  868
)x'rKH cnyt{au, Konaro e Heo6xognuo Aa ce orcna6cr HecHMerpHqHH cMy-
|'rilr.c, Pa3nPocTPaHaDauln ce no nrTa npoBoAHHK - Kopnyc.

llpr.r ns6op na eneuentsre Ha pasatp3oaulnr $narlp rpe6aa Aa c€ or-
Ir/rT TexHHTe napasr,lTnn napaxerplt, KoHTo orpaHlrr{agar pa6orHara nv
tt< rorHa o6nacr.

IJcercu KoHApHsarop npt{TerKsBa co6crsena HHAyKTHBHocT H npn t{ecre

ft n(FBucoKn'or pesonancnam tofi ctaaa Hee$errnaeH, Trfi xeto npnAo6n-
! urr,qyxruBno ctnporrtnJleHne, Koero Hapacraa c qecrorara.. Hail-nr.rcro-
ItrTorHl,t ca eJIeKTpolHTH[Te KoHAeHgafopH, Ko[To MaKap qe npLrTetcEBrT
to/r,{M Ksnaqurer, He rpr6ae Ap ce,r{gnon3aBT npl{ qecrorH rro-BHcoK[ oT
f0 kllz. 3a e$extnrHo uoAT[cKsHe Ha ne.BrrcoKoqecrorHrl cuyuleHnf, napa-
l.,ilro H8 erreKTpoJlnTHr[s KoHAeHsaTop ce BKJrKtyBa cnK)Aeq urln KepaMr/rqeH
FrJteH3arop c MaJrbK Kanaqnrer n co6crnena I{HAyKT[EHocr. flpn MoHTaxc
I KoHAeH3aropure AaJI)rcHHara Ha cteAttHt{TeJIHHTe nponoAHuqn rpe6aa
|| r n'bsMo)Kno t{8fi-Manrca. 3naqnrenHo yBennr{8aaHe Ha pesoHaHcHara r{e-

?lora H8 KOHAeH3ATOPHTe Ce nOCTHra qpcs KoHcTpyKrlr{f,Ta Ha npoxoAHr,lTe
Drr,rleHsarop?t, KoHTo Monar g,a pa6orer eQexruaHo E cpaBHr{TenHo lunpoK
ItcroreH ArarrasoH, npnMepHo Ao 1000 MHz. flpoxoAHuTe KoxAeH3aropu
lpr6ua Aa ce MoHTr,rpar Ha BxoAa r,r r/t3xoAa ua {nartpa sa ocnryp.f,BaHe Hr
ttrMo)rno Hafi-rtc rn;T Ha roKoBere Ao Kopnyca na $nnrtpa. flpn rona
t1r6na Aa ce oclrlypn HaAexcAeH eneKTpr,rqecKlr KoHTaKT Mex(Ay Kopnyca lt
fnarrcqa Ha KoHAeHgaropa no qennt My nepnMemp.

flo anaaorng M&KcHMaJInara pa6orna qecrora Ha uHAyKTHBHT{Te Apo-
l.,.rrr ce orpaHHrtaDs ot co6ctseHng uM KanarlH?er: npH qecroTn no-BHcoKn
ft 1rr:SonaHcHara Tegn eJreMeHTH ca HeeSertraBHn, T6R KaTo HMaT Kanaqu-
lilrrrro c'bnporlrBJreHne. flpn roncrpynpaHe Ha Apocernre B8)KHo 3Haqs-
lNr HMa ns6optt_ Ha $epouarHr,rTnnr Marepr{aJr Ha caprleBr{Hara, KofiTo
la ()6e3neq8BaHe H8 FoJraMa nHAyKTnBHocr He tpn6na Aa Bnr{3a B pe)KHM
;r rracuulsHe. OtqnraftKu r.u[poKr,ts t{ecroreH o6xnar, s Koffro rpr6na g,a

|r6''fu Apoce:Tbr I,r Ba3Mo)KHoctTa 3a BKrx)rlBaHeTo My BaB BepHrH c6c 3Ha-
illt'l r:JIHI'l roKoBer'noAMsrHurBarqH cGpIIeBuHara, cJreABa ga ce xs6upar cp8-
l||lr'rerlHo HllcKonpoHl,tqaeMrf QepouannnfHl,t Marepl,ranH: HuKen-qr,rHKoBB
frgrrrrn c Har{arHa ManHnrHa npoHHrlaeMocr or 100 no 600 l.r aacu{epr. 3a
ll, iltrcKr,t qecrorH ce npenop,bqBa H3nOn3BAHerO HA MAnHHTO.U,neJreKTpr,trrHI,r
I  rp r [cBHHI , t .

Ilpu xoHcrpyrtpsHe lr MoHTs)r( Ha pa3Brp3Baulr rluarpr.r oco6eno aHn-
l i l t treT pl6na Aa ce orAenl/t  Ha orcra6saHero Ha HexenaHHTe K8naqnrnBHn,
rilryKTI4BHH r,r KoHAyKTHBHH Bp63KH Mex(Ay Bxo,qe r/t HsxoAa na Qnnrtpa u
i, ' r l roAHHI{r l t ,  no KoHTo npeMl,tHaBar cMyuIeHHq. 3a uarcnvanHa padapts-
ar \rr)xAy BxoAa !r I,I3xoAa Ha rlnnrtpa e xcerrarerlHo HefoDr,rre 3BeHa AA Ce
.rf uiloHoBsT no npaBa ilul1.ug. Kopuyctr r,r KanaK,br na $unrtpa rpe6na
!. il l)er(craBJrrBar nJrbrHll eKpaHH, o6esnevaaauln 3aAaAeHA eserrlrnuoct.
, t l rr ' r 'o3B€HHnrt $nnttp o6nxnoneno ce psSAeng Ha 3BeHa, BcqKo or Kottro
,.  l ' ; !3nol l8fa B oTAeJIHA eKpAHHpSHA'K'IeTKA,

61a)

$nn. 4.164 c naPat

Cr=Cz-Cs=C=O,05pFnLr=Lz-L-100pH'BKffoqeH-Haj t3xoAaHa
parop Ha cMyu{eHHc c B'brpeulHo canpornBnel\e,,f'n.']09!' -t{::1":
cMyulsBaulns ctrnHan Ha BxoAa Ha suarlpa e 6 MHz' Karo ce nMa nF

nsiae ( .34), 3a TeopeTHqHaTa e{errnnuocr xa {nntpall's Ha pa3rn

nun $unrrp ce noflyqaBa:

(4 .35) A = 2olg(R^wsc3L')  = 2oo, dB.

Axo ce AonycHe, qe npn MoHTaxc Ha Snnrlpa KoHAeH3aropure C1 - t

cDap3aHtt KaM luHHaTA C HyrIeB noTeHquan r{pe3 rIpoBog'HUK A() C A'.b

xa ll0 mm, I/tHAyKTHBHoro canporuBnenvre Ha rosw npoBoAHItK 3a

6 Mltz ue 6tAe oKono lO n orqeneHoro Bcpxy Hero Hanpe)Kegile Ha

ur""t".o, otcaa6eHo 100 nlrn, nocrbnBa qPe3 KoHAeHaa'ropa C3 g

io 
". 

,r*og, Ha {rartpa. I-lo r.orn Haq}rH geficranrenuara crofiaoc

ii-. *t" 
""..rra 

Ha' gu nr p asu t HaM a n sBa cn pt Mo t*op:111":11-:-l 
99

il-;;-;;;;o*"n" to"" He)KerlarerlHo tBrIeHHe' vt3'o*."re na 6norcu

KoHAeH3aropn rpsfaa A,a ce cB'bp3Bar HenocpeAcrBeHo KaM 3a3eMt

urnHa. Koraro 3a orcrpaHcBaHe Ha napa3nrHara Bp63Ka Me*cAy ABere

HA e H3nO[3BaH eKPaHr 3A :HAMAngBaHe Ha E'b/I.>KI4IIATA Ha CAeAI4H

npoBoAHHK na 02 AO eKpaHa 
_ce 

.npenoparfBa 
BKfltot lBaHero Ha npo

9fJ
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f-i). r.5. nPnnwtrllr HA nocrPotBAHE HA
CTICTE.TTATA 3A 3A3EITI'EAHE B PCA

cgcrcxara 3a SASeXIEAHC npeAcTaDrlraa enexTpllqecra Bepnna,

rexdireql rrvinxrranex nrrrcnqrran cnPtxo Sexrr?ar xoftro G€ tatBa

nrBo 3a o,lqrTaHc HA n(yrcHqtlaJla.Ha BCeKn etexeHT B SIIApATypsTA.

BcH Krro cilertrexo cPqgcrlo sa otcla6aaHe Ha cuyulexutrat cnc

3A 3a3extraHe cc nsnoI3EA S8-gtulnra na o6crrytraalqut nePcoHan

PDt(cHntTe H8 CrlcxTpxYccKltt foK.

Ocxosxlrte r3ncKBaHntr No[To ce nPeAtBtlar KGM cucreMara

seutnaxa, rorar gp ce tlopuytnpsr no CJTGAHHI Haqrn:

l) nuxununqun Ha oaulun uunedaxc Ha 3eilnma, KoeTo l|3KtlrcqBa

11o)rH6c1,fr 3E IIotDa Ht HcAgnycrnrro roneM[ cyyulpBauln nanpeire

nopoAeHn oT npoTllqaHe Ha TOKOB€Te OT OTAeJIHHTe CT6naJrat 9yt

nu Bai?nn rr T.H. npes o6qn yqacfaqn or 3e3€MtBaulnre IIrHH]l;

2)bmcocmeue Ha samsopevu KoHmypu Ha saselunsuvemo'

xtu atgAeficraltero tla xanHurHH noJlera'
Ha Snr. 4.17 e nPegcraBeHa cxeMa Ha

HA CMyuleHHt oT BepHrara Ha u3TOr{HuKa BcB

Ta Ha peqenTopa Ha cMyuleHHC 3a cMeTKa Ha

adr$
lDnr. 4. lE t

Hafi-stlcoKo HlrBo Ha cxylqenrtsra ErsHnKBa B eAnoror{KoBara cxeMS
fr 3aseMgB8He, npn Koaro gaseurBaulure rrrlrnlr (ZrrZz u Zs) ya orAeJrun-
rc {yurqnonanHr{ BrsJru (OB1, @82 n <DB3) ca BKrrrcqen[ rrocne4onarenno
(SNr. a.18a). B rarcn cnyiaft rrorexrllranrte s roqxu A,B u C uorar gp ce
onpeAeJltT oT:

14.37)

U a = ( 1 1 * I z * l " ) Z t

UB = (11 * Iz * Is)Zr + (h + t")2, u

Us = (11* Iz t Is)4 + (Iz + Is)Zz * IsZs,

IaAeTo 11,12 n.I3 ca TOKOBe, IlpoTHqaqr{ B 3a3eMaBauIHTe UIIIHH na OB1,
QB2 u QBS. CaenoaareJrHo KoJrKoro uo-orAaret{ena e ro'rKara Ha 3a3eMr-
tane.or orropHara, TorrKoBa fIo-BI,rcoK e HefiHltsr noreHqilan.

Ilopaqra clogra npocra peanu3arllr.f,, rrocJreAoaareJrrara cxeMa 3a sa-
rcM.qBsHe oT Tostlr Tlrn lrMa rlrtrpoKo pasnpocTpaHeHlre B PCA. Ts He ce
npenoptqaa 3a BepHrH c roJleMlr oTKJIoHeHT{a Ha KoHcyMttpaHtrra MoIqHoc?,
?rft Karo Moulur,rre rlyxrquon4JrHr,r Br3nr{ c63AaBar toJreM}r roKoBe B 3a-
rcMcBaulnTe IIIIIHI,!, KOHTO MOrAT AA BJII{A'T HA nO-MAJIOMOUIHHTe B63JII{.
llpu neo6xoAuMocr Hafi-Kpu?u.rxuer {ynxquoHaJreH ntsejr rp.n6na Aa ce
fxnKrrru wfi-6nugo Ao roqKara na onopHoro 3ageM.gBane.

EgHorovrcoaara napanenHa clrcreMa 3a 3a3eM.flBane (Sran. 4.186) ce ua-
norr3Ba npx HucKu yecrorlt, rtft xato rc npeAnonara yuorpe6ara Ha no-
,l'l,rrrH cbeAlrHlrreJlHu npoBoAHltqra, IIpn BHcoKIrt qecroru rirHAyKTlrBHocrra
fir 3s3eMtBaIIlUTe npOBOAHMIn yBeIHqABa 3Ha{UT€JIHO IlfMneAaHCa Ha 3eMt-
?r I{ Me)ICAy npOBOAHI,lIlI4lTe MOtaT Aa B63HIIKHaT HeTKeJIAHn KanaqHTI,IBHn
x HHA,yKTITBHH Bpr3Kr{. 3a tasu c}rcreMa e xapaKTepHo, ve noreHquzrrure
tr SyHtcqlloHaJrHr,rre 863rrlr ca He3anuc4M?r, Karo Ue = ItZz; Ua = IzZz u
|  , ,  = IsZs.

llpu _vecrorr{ H4A 10 MHz IIII{poKo pa3npocTpaHeHue uMa MHoroToy-
r.)uar8 cr4creMa 3a 3a3eMaBaHe (r!un. 4.18a), npu Kof,To 3a3eMaBauero Ha
|yrrrcqnoHanH[Te Fr3nn ce u3BGprrrBa B ToqKn, 6nmsxu Ao oflopHara 3eM.s.
ll xaqectaoro Ha onopHa ce rsrroJr3Ea 3a3eMsBaula noBbpxHocr c MarrbK
tvneAauc: MerarlHo Luacn, cnofi Ha MHofocrofiHa neqatHa ntIaTKa rr r.H.
lirrr:rrpuvecKorg ctnporldBJreHue MerICAy,qBe roqKn Ha 3a3eM.gEaHero, pea-
4rrrrHpaHO npI{MepHO gpes MeTa'Ie'l J[ylcT, MO)I(e Aa ce rrr3ql1rctU4 OT:

lr. uvneganc Ha SeMtra 2o6^. CrrnacHo ra3l/t c:

EOTO HA cMyuleHlrsTa E TOEapa Ha peqenTopa

raT Ao ce onPeAentT oT:

(4:36)

B PCA ce 'r3norl3Bar o6nxHosexo rpt! orAennu cucreuvr 3a 3a3eM

1) na cnrnannu r,ePuru c r.ucKll HHBa Ha roKoaere u HanpexceH[sra;

c,urfl'lnflu EGpl{rI{ c Dt{coKl{ HHBa Ha KoHcy.MHPaHara MoulHoct (raxp

oTDopeHn KoHTyPH.

- EAHa cncreMa 3a 3a3eMtnaHe Mot(e Aa 6lAe eAHorot{KoBa unn M

uln t{3TorrHullr't' H3xoAHH GTtnaJra Ha PCA, cxeM}i.34 ynpaBlenue

rera, ABI,lrarenvt u t.tt.); s) Ha KoPnycHH Bepnrn (noceu'n KoHcTP

uraclr, eKpaHH, Kanaqt't Ha Kopnyca' Merarl't3allvt1)' tlpu roBa cI4CTeMI'l

""."."""""" 
(curHaana, cnnola n Kopnycna) rpe6aa Aa ce peanu3l{par

Zoew Lrp
uc - cAz;T 

4"2;T4

roqrona. flpu nlpaara eneKTpnqecKl'tre Bepnnn Ha an-aparypara ce

llcsar 
" 

ugHt ror{Kar Karo catp3BaHero }rM Mdr(e Az 6r4e nocrre'q'ol

No ({rn. l.rcu) unu napanenHo ($rr' 4'186)' B vHoroto'{KoBara c

eneKTpxqecKl'tTe Bepl'tru ce 3aseMADaT B HsKo[KO TOqKHt g?t"o":1

""t"o*"o"r 
nan'6ins' Ao onopHar ror{Ka Ha 3a3eMtBaHe ($r'rr' 4'18r

tlpu ananuz Ha MeroAnre 3a 3a3eMtBaHe e Heo6xoAl'tuo Aa ce (

KpanHuST nMneAaHc Ha 3a3eMtBauIHTe npoBoAtur\u unn nnoc*octn'

?ilBUC'/ OT qecToTaTSr A TAKS CAUIO HeeAHAI(B'dST nOTeHIII{an Ha pa

TOTTKH HA 3A3eMgEAHe.

l0o

|  3lJ) Z = R-lr+lts(zrtl\l l,



KbAero I e pasctoeHlre MexAy roqKtlTe Ha 3a3eMtBaHe; E-- nnco

THO Ct[poTIlBIIeHI/te MeXCAy Te3I4 TOqKI'tr KoeTo 3a BceK]I MeTan Mo)I<e

orrpeAenn ot iaspasa:

(4.3e) ft- = 0, za.n-'t/pffi n1a.

Aro | < I/10 urpaarr (4.38) voxe Aa ce onPocrn v Aa ce 3arrtlure:

(4.40) z -- R-(r *2rtl\),

a upu I < ^120 ce EotrysaBa Z x R-.
CrnporuueHnero H8 3aseMf,Bauloro rpace Motce Aa ce HaMarI4

}B[oJI3BaHeuaraJIBaHnqHonoKpuT}tecnpoBoAlltMocT'3HaquTenHoII(
rrMa or r&3u Ha ocHoBnua Merafl (xanpuuep, nocpe6pRraHe 3a MeAHo

ueiunroao ruacu), nn[ t{pe3 yrrn'brqsBaHe Ha KoMnoHoBKara rta
paTa.

4.6. I(()HCTPYITPAHE HA EJIEKTPITqECKI{TE BPS3KIT C OTIII{TAHE

HA IISI{CKBAHITff TA 3A EJIEKTP OIIAT HN THA CbBI{ECTI{I'TO C T

4.6.1. Co6crBeHn n B3aHMHII eJreKTpntrecxn
napsMeTplr HA cBtp3BaIqETe nuHl{n

Koncrpyrqusra Ha eneKTPurrecKlrre BpssKlr B rruse ctulecrBeno
Kat{ecTBOTo na PCA. IrlsrpnnxnaneTo, 3aTrxBaHeTo I{ 3aK%cHeH}IeTo
fHaJra rlpu HeroBoro pa3npocrpaHelrlre uo cBGp3BauIa nuIlug, a raKa

B3aUMHUTe CMyUleHUf, MexcAy nuH'r4uTe, lISMeHsT napaMeTpuTe Ha

TypaTa H MofaT Aa HapyulaT HopMaJrHoTO fi <lynrquoHl4paHe.

EnempnvecKlrre Bpt3Kra s PCA Morar Aa ce peantr3l/tpar t{Pe3

nan o6elren MoHTa)Kr Karo E nocrleArrl'r.n ctryt{aft ce I43noJI3Bar

o6eunu npoBoAnuqlr c u 6es u3onawrst eKpaHIT paHlt [poBoAH]tlrut

lr KoarclraJlnm ra6enu u r.H.

Ocnoanu eraflu rrpil KoHcrpyupaue np eneKTpl4r{ecKnre Bp63Kl1

Carpsraulard rwtnng Mox(e Aa ce
Fltcrann Karo ctcraBena or eJreMeHTap-
I orplg6qy!, l'cern or Koltro BKJIK)I{Ba
ir rreAoBarenHo cBap3aHlr nHAyKTHBHocr
tt lr aKTITBHO cbnpOTlrBnenUe R1 ll [apa-
ff nrro BKrrroqeH[ Kanaqurer cl lr npoBo-
Dr.ocr G1 (r!nr. 4,19a). flocae4oaareal
|f,re sary6N R1 B nntHusTa ce oupeAensT
lr? xpafiHara npoBoAr.rMocr, a napaJreJlHu-
;r rary6u G1- Or yTeqKnTe B HefiHaTa
F,rrsqu.s. flpra neuoasBaHe B cacraBa tta lnytnusTa Ha AuerreKTprdqr{ c MHo-
fo uaara npoBoAnMocr (G n:0) u upene6pefBaHe xa sary6ute B npoBoAntr-

fere, uoqenr'rb Ha eJIeMeHTapeH orp.s3%K or Her ce onpocrsBa ($nr. 4.196).
]rxa auHran 6ea sary6a ce xapaKTepu3upz c nbplu.ttu napanlempu ( xana4u-
)rn C1 u uxdyxmuaxocm L1 xa eduxu4a donttcuua) u emoputlHu napan4empu,
lrlno ce onpeAelcr r{pe3 nrpBlrqH}rre (xaparrepucrlrqno cb[porr4BJreHue
1,, $atoea cKopocm o6 u cne4uSuqH.o spe.i4e Ha 3aKbcHeHue Ha painpocmpa-
a.e(n4un ce no tuHunma cu?Har t\ = lla$. Bposxrre MexcAy co6cmeexume
aarxmpuqecKu napailempu Ha cBbpgBat'{.u nulJu', Morar Aa ci npegctaaxt
)Jl-o6qo no crreAHr/r.s Haqlrn:

l r . i l )

C1: Cs€7sq, F/m; Lr:  l luSCo, Hl^;

Z": 1/LlfQ = t/rotFocr: tf asCs\t-eu6, Q;

r,+ = l/t/trC, = uot/Co/C, = osf ,/e,"6, m/s;

{,: JTS = \Emlus = \/E;i,f us, "/^,

ll,(eTo c6 e Kana{uTeT Ha iluH,uflTa Ha eA}rHr{qa A n)KuHa np}r 3a-
Irrra Ha pearrHaTa AHeneKTp[qHa cpeAa c eAHopoAHa B,b3AyruHa cpeAa;
tt, llJtlo€o = 3.106 m/s - cxopocr Ha cBe'iylllrllara B'bB BaKyyM; €ree
f+rK'ruBHa orHocHTeJrHa AIreneKTpI,rr{Ha nponullaeMocr Ha u3oJlall}rsra Ha
aI l tucTa.

to.6poit I{ B3auMHo pa3noro}I(enue Ha flpoBo,qntrllrrre Ha lrunurrra u r.n.).
I rr::ru Qopuyrr lrHAyKTr.rBuocrra Ha ruruara ce r,rspassBa n 7H, xaua-
rllr'r'T6T - B pF, xapaKTepl,rcrrrrr{Horo c%nporrlBJleHue - B O u nnuefiunre

Qrr. 4.19

rrnrane Ha LrsucKBaHnsTa 3a EMC ca crleAHl/rre: 1) ue'ruclrnaHe Ha c
HilTe eJIeKTpurrecKI[ rrapaMerpl4 Ha ca'bp3Balqure nilnnui 2) nzuucne

l r*I
.I:

5t

eJreKTpuqecKuTe napaMeTpn, onpeAen.sulu ereKTpoMarHI'ITHOTO B3aH
Or npnnegeHr4Te ltspasl,I ce BI,tlr(Aa, qe 3a I43rtucrlgBane Ha eneKTpI,I-

r(HTe flapaMeTpr{ Ha cBrp3Baulr nultytyt e AocTaT rrHo ,qa ce o[peAerrr{
crBue Me)ICEy cB'bpsBalqure nvInuu (aeauuHtl eneKTpuqecKu frxnurr Kanaqurer. 3a qeata ce u3noJrgaar I,r3pa3lr, uoJryqenl,I no Mero-
3) uoctpoenaHe. Ha MareMarur{ecK}r MoAeJrI4 Ha [LIHuI4Ter eleMeHTuara rra roH$opvanre. npeo6pasyBaElrr, Korrro rapaxTlrpar AocrartrrHa ga

xeHepHara npaKTlrKa roqHocr. flo-gony ca gag,exu $opruynu sa oupeAe-3a, BG3'IUTe IiI anapaTypaTa KaTO IIAIO' IIOAXOA,.SUIn 3a aHa,Iu3 C llo

na EIrIM; 4) orlenra Ha lrryMo3aulllTeHocrra Ha B63nure na 6aeata Ha lnrc Ha eJreKTpl{qecKr{Te napaMerpl/r Ha nalt-.{ecto cpeulaHu a PCA eAHo- H
HU, IIOtryqeHu CneA OnpeAerlaHe Ha cMyuleHfisTa B cBtp3BaUIRTe rltlH y r r p o BoAH rr cBt p 3BauII4 IIIlIIlId}'! npu r{3 BecTH}I Ko HcTpyKTI{B Hrr napaMeTpr,t

tLr*lasra (neoverpuvHu pa3Meprrr, Quszvecxu napaMerpl{ Ha M4Tepr{anu-KoMyraqnoHHt/ITe nnarKlr u B MetrcAy6noroarare clequne*va' u

Hero c AonycrltMara. Ycneruno peluaBaHe na ns6poeanre 3aAaqu e
,KHO CaMO nplr n3norl3BaHe Ha MoAenr{ Ha JII4Hlt}ITe I4 Ha KOHCTpyKLI?!

auaparypara, 6 zzup ann Ha flpxnul,Innre Ha e rI eKTpoAH HaMI4Kar&.
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3a qAnnnqeu npoEoAHuK' pa3notiotKen HqA eKPaH ($IrF'

TpttrtccKltTc naPauerPn cG OnpcAengr oT lrspa3rTe:

(4.48) L -- o,46trs(thld); C = 
mi 

zc = 138 k(ahld) I 'F

EnertputrecKure napaMerprr Ha ABynpoEoAHa ntrrtrr

onpeAcrcT oT:

L = O,'4p,12,31g(2Al d)* 0, 25ll; 
" 

= 
ffi'

Z"=2761s(ZAld)rft; 6rco E 0,8€"

a B crryHan, qe ,rnn,nnlll.e pssnoJro'KeHa HaA eKPaH (r!ur' 4'20a) or:

(4.45)

L = 0,4tt,l2,3lg(2Ald) + o, zslt; C1 = l2,ll€'Grlls(2Ald)'

Cro = Czo = 24e,"at llg(4hl d), C = C n + C rc12;

Co6ctgenata ltHAyKTllBHocr, co6ctneHllf,T Kanaqlrer lt

crrttlrtoro ctrlporltnJretrlre Ha Koarcualen ra6en (erpagltpSn rll

cB6peaHrt c HeroDurc KoHcTPyrTuBHn naPaMerpr n Altet:liry:"'

rlaeMocr Ha u3oJlallutra MelKAy Btrpernnllt npoEoAHsK rI eKpaHu

o6auers upea rloPxyalam:

L = o, a6lls(D I d); C = e,l'r0-3 ll4l, 4ls(D I d)11
(4'46) 

z" = rtll l\,Ers@ ld\l .

r { l

@
o

Orr' 4'20

llx4yrtrrrnoctla na npeAcraBeutrt Ha

AHllK ce lrsqu"nsaa no r[oPxYnata:

(4.42) L - 0,,2tl2,lltrcll I d') - o, 751 '

(4.44)

trt

*

l l r r gy r t nnHoc r ra  Ha  neqa reH  npoBoAHHK c  l r l l l l t l t r l r  t ,  i l r ( r t r t l l l l a  ,  r

x  uHa l ,  HaHeceH Bapxy AHeneKTpHt{Ha ocHoal  c Ac6rr t r t t r  [  ( fmr I  l l l  I

ria ce n3rlnc'IH oT:

t 7 ) L = 0,2l l2,3l$gl ldo) -  0,751, do = 0,67[ t  l l .  i r t iTrt ' .

toraro r[e.r8THufiT npoBoAHttK e Pssnono)KeH HAA eKPaH 3a onPeA?ntllc
ro6crneHars My HHAyKTttBHocr Il Kanaqurer ce rtgnQrsBar l{3Pa3nrc:

t8 ) L = 0, afllfulh/ ds); C = 24e,o+l I lsgnl do\.
'foqHocrra 

Ha nplrBcAcxnrc Qopxynu e
ro crreABa: 5...107o - 3a eA,nHuqen o6even

?-'

$nr. 4.20a e4rnuqcx
, eKPAHnpAH nPOBOAHITK H KOAKCI'!-

rca6ea; 15...20% - sa AgofiKe o6exan npc
u 20...30% - 3a netrarHlr npoBoAHu-

/lonrrnnreJlHn AaHHH sa onpeAeJr.sne Ha
TepncTHqHoTo ctnPoTltBJleHne Ha Hecn-

H cB,rpsBarqn nnnuu na 6asata Ha ne-
rrH npoBoAHulln ca A,aAeHlr xa {nn. 4.21.
ilpeA,cTaBeHlrTe 3aBncrMocTn Moxce Aa ce
ltoBlt, qe c HapacTDaHe Ha A[eleKTpn- Onn. ,1.21
I npolltrqaeMocT 6? Ha ocHoaaTa, BaPxy

ca HaHeceHH neqaTHHTe npoBoAHnqu, xaPaKTlepncT?rtrHoTo ctnpoTH-
ff He Ha rrnHlrara HaMaIaBa \trr"+ nGT'|. ESerrunxara 

-gneaerrpr.rvtra

[rqaeMocT 6r"o € ilFMarIKa'oT €r, Ttfi KaTo eneKTplrr{ecKoTo rroJle Ha
H OT TO3r{ Tnn Ce sATBApr KAKTO nPes AHeneKTpLKA, TAKA n npe3 813-

r H 3a neftnoro onpeAentHe ce r,rsnoJl3Ba ?rsBecrHara rlopuyna:

€,o0 = 0,5[(e, + 1) + (e, - 1)( l  + lohlw)-u21.

KTepyrcTHrrHoTo cGnpoTHBleH[e H8 rrr,lHr,rfl , pealr{3HpaHa B%pxy nnST-
6er erpau, nplr paaHlr Apyrn ycnoolrs HapacrBa ABa narn.

/lo tyr 6rxa pasnaegaxu co6crseHnre eneKTpr,lqecxr,r napaMerplt Ha
rHrrHr,r cBrp3aaullt rnnuu. [Ipn tpacnpaHe Ha eJreKTpH{ecKHTe Bpt3KH
Ay eneMeHTlrre na PCA e Bt3Mo)r(Ho Br3HuKBaHero Hs napa3nrHlt Bpr3-

MexAy orgeJlH?rre c%eAl/tHr/rreJr Hu nyrrnil. Hnaoro Ha I{HAyKTHpaHnri:
uleHnt B IIltHHnTe 3a BpG3KA 3ABHCH OT TeXHI{Te 63AUilHU e.rcKmpvv.'-
tntpQJvteffipui s3auileH Kanaqumem il s3auJv\u uxdyx4un. B nureparypara
tr:crByBar r,rH)rceHepnr,r rlopvyan, noflyqeHu no MeroAa na xon$opuHrrre

)pa3yBaHn.f,, 3a ,I3rtucIItBaHe Ha B3aI{MHuTe eneKTp}lqecKu nap&MeTpH
rraft-pasnpocrpsHexr{ B npaKTr{Kara c}rcreMrr or npoDoAHnrrn [81. TyK
(r'r,Ae pa3FteAOH caMo cnyqarT Ha cHcTeMa oT ABa napanenHo pa3nono-

net{8Tnrr npoaoAHurlu ({nr. a.22). Bsa}ruHrsr Kanaqnrer C na resn
rHH npoBo,q,Hr{qr,t B pF uoxce Aa ce onpe,qenlr or }r3pasa:
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le yqo6crao npn pa3rnexcAaHe Ha MeroAr'lTe 3a ocxryPtBaHe Ha eleK-

i lKTH8T8 CAEMeCTTIMOCTT CB',bP3BAtqnTe tulHt{n ce pa3AerlST Ha e.',tlK'

xu doazu u eteKmpu.recKu Kocu. fia.nru ca nuH]tnrer YlttrTo reoMe-
rr Il,bJrlr(HHa e ctngMepilMa c AarlrcuHara Ha B6nHara Ha HaR-Bnco-

roTHsTa ctcraBKa or cneKTapa Ha Al{cKperHtlt cnrxan. t{ecro pa:-

HA JrlrHlrl{te Ce n3BapIIIBa E SABI'ICHLOCT OT CtOTHOUTeHHeTO HA

ro Ha 3aKtcHexl|e Ha clrnnlla B JII{H}lf,Tr t" n npoAlaxfiTelnocfra

fxr[Ta Ha xrlnynca f4,: npH t" ) 0, lr4 annnf,Ta cG cttHTa 3A eneKTPt{qe'

Ar,rra, s npl,r t" < 0, 116- sa eJIeKTpHqeCKtl K6ca. Tlfi xaro Bpeuero

larrcneHttc Ha cHnHaJIa B TpaAnqfioHHnre cBtpSBalqx nunnu Ha G[,HH'{:

fanx(HH& t', = 4...7 ns/m, npn rO = I ns enexTptrqecru Atnra ce tatna
ltr c A6nx(I,tHa il>noJrf,x8 or 14...25 mm.

4.6.2. CuyqeHng B e,Annnqnn cBtpsaatqn JTHHHIT

OcnosHH npnqr{Hu 3a cuyureHnrra a eAI,rHH!.tH}I, B ToBa rlncJlo eKps-

rrrn u ra6ern$, nnnnn sa Bptsrr ca: 1) IGilraqlrrsaHarl nn[ IHAyK-

e)
$ur. 4.22

rsbAeTo 6r"0 G eQeK"nana AueneKTp}tqHa npoHt{r$eMocT Ha c
nlnsarqp flpocrpaHcraoro uexcAy Anars npoBoAHHKa; K- xoer[n
BFagKr Me)KA,y AgaTa npoBoAr|ra; lp- \\Ior,nna na o6ulns 3a ABaTa
A,HlrK8 yqacrGK, cm. 3a onpeAencH€ xa xoeQn4lleata K, rofiro
[lInPnHaTa r E3anuHoTo pa3nonoxeKue na neqSTHHTe IIpoBoAHttqt{,
nop.bqBa rrnolsBaHero xa rparlrKlrre o,i $ur. 4.22o. flpr pasnonar
nPoBoAHIlqfiTG CAMO BApXy €AHaTa CTpAHA Ha neqATHaTa IrJraTrGa,
Ta. nu$nn Ha cJrcKTplrqecKoTo no,te lIpeMHHaBaT qacTnrlHo npes
npeg n3oJtaqlronHara ocxoBa u 3aroBa e$exrnanara AileneK?pnqHa
IIFeMocr npeA,craBr.sDa cpeAHo apurMerltfHata ctofinocr or €, na
H Ha n3oJraqr{oHHaTs ocHoBa, T.c. 6766 - (l + er)fz.RoraTo ABaTa
AHIdTGA CA PA3IrO'tOnCeHn Brbpxy ABeTe CTpAHrr rr8 rret{ATHATa nJra?Ka,

"pnr{eCKmO 
nOJIe Ce IOHI{eHTp}tpa B A}reteKTpl{KA Ha ocHOBaTa tr €n6

Mexcgy ABa napanelHl,r neqarHn rrpoaog,Hr,rKa c'bulecrByBa r,t
uHAyKl4r4A M, rcoero npn pa3nonalaHe Ha npoBoAHHr{HTe no Har{r4H,
3aH Ha $ur.4.226, Mo)I(e Aa ce onpeAenu or:

(4.s0) M =2ln l ln(z tn lA)  -  r l ,

a B cJryyag, noKasrH Ha $nn. 4.22a - ot:

(a .5 r ) M = 2tn l tn(zh lA)  + Af  tn l ,

KaAero M'e asauMHL uHEyK\ns a nH, .,4- pa3crocHue Mex(Ay n
qrre B cm, l1)- Al'n>KuHa Ha yrtacraKa Ha BpG3Kara, cm u h- Ae6e
Ha ocHoDaTa Ha neitaTHaTa nJIaTKa, cm.

I ('{.i

qr
4,'
qt
qt

peaKTr{Bnocr Ha Ktca nunnai 2) pascunacyBanero Ha AtJIra JttrHlirt
3B?rKBarrlo cMyulenus or orpaxeHte; 3) orparKennero or HeeAHopo.
H, pa3npeAeJrexn no,qtnxcunara Ha nttnl,Itra; 4) crnn-e$eKT$T' npn-

r$aur u3MeHeHlrg Ha $opuara Ha ltMflyncHtrx cnrHan.
lla Aa ce r,!3tcxn BJIIIT-

HA K8naqlrTviBnn''
HHAyKTHBHnT XapAK-

t|e erleKTpurrecKn Ka-
nurlus Bspxy napaMe-

HA Cr,rnHAJIS, Iqe 6A-
prsrrreAaH npeAcTaDeHu-
ra {nr. 4.23 cnyvafi na

n't- kk'
t r  {  { , f u l

Kaxto 6etue geqe cnoMeHaro, B?guytnnrir Kanaqnrer Met(Ay 3BaHe Ha ABe rorr,tYe- UreJ

PanenHu npoBoAHHKs, pasnoJroxeHn 'B%pxy 
eAHaTa cTpaHa Ha cxeMu c KSca JIuHua.

cxeMaTa Dl, u3ps6oT-nrr8TKa, Moxe Aa ce HaMaJrH qpe3 noMecTBaHe Mex(Ay Tf,x Ha 3a3eMeH

4Hp8ul IIpOBOAHr.rK.

<Drn. 2.23

\ '2)

1',:t )

HMnyrrcHo Hanpe't(eHtte
t), ro nopag,n peaKTHBHns xaparTep Ha nunusra Ha BxoAa Ha eJreMerr
upn .R,ru*1 ( fisxz Hanpe)reHneTo ce H3MeHf, no 3aKoHa:

Uexz -.U"(t) [ t  -  exp(-t / r")1,

rn e apeMeKoHcTaHTa Ha JrltHnaTa, Ko.f,To ce onpeAent oT:

tn= R."*1C -. npl't KAnAqllT}tBeH XSpAKTep He MHlltTa;

rn'= L/Rsxz * npn I{HAyKTI|BeH xapaKTep Ha ,IuHuaTa.

Arco ce npgreMe, r{e npaf'br na cpa6otsaHe Ha Jrornvecrca cxeua D2 e
'r1, -0,5U6a, BpeMero 3a Aocrr,[faHe Ha rogtt npar, T.e. BpeMero Ha 3aKt-

rrne H8 cI,trHaJIa 1", ce onpegeJla or:

i'

5.1) t t  =  O r 7 t a .



c?pan€Bnero *y no nnHnf,Ta e neo6xoguxo Aa ce cHlrlrll 7r ita cl

coB"racnu* ntrnaq,nrtr nln nHAyKTDlEHocr Ha rlnnnsra. Tlfi rato

CaegoaiTerHo 3a r|aMaJItB8He Ha 3aKtcHeHneto Ha cnrHaJla nPlr

HtxarttBeHcTo tta ntflaql|TsTa Ha trHiltTa npt| HG}I3MeHH]|

qec npl' ycraroDaaaHe Ha aMnnLITyAara Ha rilsxoAHlr.a cntHar ce na6aro-

|oorBaHn.f, Ha lornqecrnre e'tIeMeHTlI, nop&At{ orcKoq}t Ha aMnJII{TyAs"a
H3xoAHHt CnnHaJI HqA npana na cpa60raaHe Ha lr3[oJIsBAH]rre 

"n"r.,rtnrn.TOBa resr4t orcroqu Ha H8npex(eHlrero Morar A8 AoBeAsT 40 npo6ran
p-n llpexoAlrre Ha nonynpoBoAHrnsoBn npn60pr ilfirr Ao HacllruaHe rra

xa aonr.recru eheuenrrl na ECJI.

crtrrrlT oco6exoctnrc Ha trsnor3nars?e cxeul{. Hanpruep sa

crpyrTyps r.GTaJt-A[eJlcrTpxx-rDtrynpoBoAHlrK npH }raJIKH
TOKO3C lr AOCTaTtqHO BlfcoKtr Hsnpe)N(eHut cTpeMexlr e Aa ce

n|qnTcT,IrT HA rrtHntra
floslturesaxero xg GapsoAcflcrgnero xa ereuenTure BoAH Ao

aexe neSpos H! AFnrrre cElpEBAUl'' n}'''duu B KoHcrpyKqultre Ha

"8I(UEA 
nr.'f.nu He ca ctn,IacyBaHl{ c reHepsTopa n ToBapa ilnu no

' AtJlttnnr lrxa HeeAnopoAnocrn, ce na6npAaBa.orpatKeHne Ha cn

Cxyqexnme, noPoAeH[ cr orpl'(eH]rer npeAr!3Dt'l KEar HsKp?lBfi BaHe

""in" 
r crnncenlt Flpsogefictolre?o Ha anaparyPara' flpn clraa

H! JII,lHnnJre cxyuleHn'Ta oT oTpaxceH}re ce cBe)KAaT.Ao MnHuMyM'

TOE' ce E,touIaBiT pt3KO eHcpruTuqHllTe noKa3aTe,ln Ha aflapaTy

ce noHlr:KrBa HHBoro na nx$opuaullonnlrre curnanu' flopagu

KOHcTPy,lPaHeTo Ha anaParypr G -Heo6xoAnMo BHt'tMaTeJIHO AA ce

yeTo[nTe3anoATI|cKsHeHacMyII{eHn'TaoToTpa}ICeHHeBA'bIr.rTe

B raqectnoro Ha HeeAHopoAxocrll B cBap3lalqnre nuHuu ce n

BATpeutHoro ctnpoT'lBlleHne Ha reHepaToPa Ha cfinHanni c$trporu

TO HA TOBApa, EKrrx)r{eH B rpa.g w nn'iuara; oTK',IOHeH',!f, Ha

rf8oTo c'}nPoTnBneHlte Ha ntlrF.naTz, noPaAn TexHoJlornrlHn rpeulKt{;

rt 'eToHayr|acTaqr{cpa3nuqHoKoHcTpyK?HBHo-TexHoIornr|Ho

rtue (nuunm oT Apyr Tnn, pa3KJroHeHr.f,r-*oHTaKT Ha caeA[HuTeJI

Dt T.H.

Orpax<enueTo Ha eHePrnf,Ta B eAHa Atxra nvrnufl ce xapaKTe

tpu"iot6raueHm Ha1mpoJreHue no HonPeJtcexue ( Ku) mnu xoefiuqt'

ompulrenue no mox (K 1):

(4.55) Ku = (Z - z")lQ * Z"); Kr = V; - z)lQ" + z),

KGAeTO z e CrnpotnBJleHl'te Ha BKrrrcqeHTTa B InHilaTa HeeAHOpOAHOCT.

nnuTy4pTc HA OTPA3eHI/Il CtlrH,an Mox(e Aa ce onpeAenl{ oT

(Jo ,p= KuUnroYt  lo re  =  KI In .n ' '

cpeAata EoAtr Ap yBerruqaaanc Ht HefiHsTa [HAyKTHBHocr' E-ro galqt

r"Oopa 1111 roxctpy1TtrBcH no4xoA 3a HaxarltBage Ha r' e xeo6xoAnuo

npeAcTaEcHO Xa $Ur. 4.24. Arc nnH'usTa e ctnlacyDaHa c feHepaTopa

Bapa, To uvnynclusr<lrrrrln (1"*, nogageH Ha BxoAa ($inr' 4'24u), go,

Koraro nuPtfiara e pa3ctflIacyDaHa B ABara cu '(Pag, cilnHanrb-T nper

aa HrKottxoKparxn orPaxeHrc or roaapa 14 reHeparopa' Xa.parcte

ltSKpI{BtBAHe Ha HMnyrIcHna cnr:fran 3aBHCI4 OT 3HaqlirTe Ha roe{uqne

"" 
otp"*""n" or reHeparoPa, K" n o't roBaPa^fft n uoxce Aa 6lAe at

6.  :  Q
Our. 4.25

Erlemuano cpeAcrBo ia orcrpaxtoa.
He Ha cMylqeHugTa oT oTpax(eH}te B cBrll-
SBaUllITe. J[''JdI.I',I e csMacyBaHeTo c no-
Morqra .Ha ctFnacyBarqlt p€3ncropn .8"",

ual-
- Ti-7-;-7--,,,

<Dur. 4.24

Koero ce nocruna lt3paBHsBAHe HA TOBApHOTO CtnpoT]rnaefuue B," u ng-
To ctnporr{BJreH}re Ha reHeparopa 1?, c xapaKTepucr[qnoro ctnpt>
aue z. Ila nlrHlrrFa. Ha rlrr. 4.25 ca, rroKd3aHH Haft-qecro lr3rroJr3BaHlr

rH sa carurscyBaxe Ha reHeparopa (a) u ronapa (6) n (e) c6c cBrp3Baula
r. Karo ce BseMe nper(nl{4, qe ilsxoAgoro cbtlporttBneHlite Ha neHepa-
e no npaanJro I(FMaJTKO OT XApAKTepltCTnrtHoro c%nporltBnenie na
rTa, cSnpoTrBJIeHr{eTo Ha c6rJIACyDaU{t/I.fl pe3[cTop ce ollpeAon.f, oT:Bnngguero Ha pa3caglacyBanero BaB BxoAa s il3xoAa Ha

nu:f.fi'. Blpxy I/tMnyIceH cnrHa'I npn npeAaDaHeTrb My IIo At',Ira R " . = / " - P r .

Ha rlur. 4.256 e no5a3aH naft-npocr HaqnH 3a crrlacynaHe Ha roBa-

no'*p"" Ha nnflnanscneA EpeMe t, oe" n" trswetsIn cBosTa $opr"ra (sur. 4. clc cD6p3Balqara nltHlr.e, npu rofiTo, nopaAl,t 3Haq[TeJrHO no-roJrrMara
rrocT H8 TOBApHOTO ctllpoT]rBneHile cflptMo xapaKTeplrcTil.rHoTo ct-

t?H BJIeHITe Ha lluRnaT4 ctrJracyBalql{.sT pe3[cTop ce EKnrcqBa' napafien-
ila roBapa, rcato ctofinocrra My ce re6upa carracHo lr3pasa:

nn*"H ($w. a.24a).mnu xone6areneH ($yr. a'z{t)' Anepnop,nven
l?..= Z"R./(R.-2").

:L 
t- 

t2zE7t!

Sffi-1-trsr

y*1Etl-, - h,+.0
-llffi'u
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MarrtBaEe Ha HnBaTa Ha ycTaHOBllIlIITe Ce B rruHuSTA.HarrPe)IceH[tt
o6ycnans AorrbnnrrreJlnu enepfnfiHn sary6u. flpu tdna RoHrrxcenoro F ao) (z*"/z"J(z*P/zP) <7,Ha Ha[pelrexDrero cpx6na Aa npeB]ruaBa rlpafa na cpa6oraane na
HaTa KaTo ToBap norlfllecKa cxeMb u Aa ocuryp[ HopMaieH BxoAeH ToK. I Uso [peo6nrAanarla e lIHAyKT]tEHara cGcTaBKa, a aKo
noJI3BAHeTO Ha IIApAIIeIHO CttnacyBaHe B I,I3XOgp, HanP[Mep 3&

flpla Rn> 2", Rs, = /".
Karto 6eure aeqe crroMeuaror ctpracyBaHero BoAn Ao 3Ha

TTJI cxeuu, He Mollce Aa o6egueq[ B usxoAs Ha Jrtrnltsra Ha HI,IBo
o1o. flopagr roga e neo6xoAuuo Aa ce u3noJr3Bar rro-cflorKHfi
EIr! cxeull, Haup]rMep rroKa3anara na r!ur. 4.25e. Te ctAlbPtKs pe

AeJIITeJI Rs71 U Rs12, efillH.'.{tr OT pe3trcToPlrTe na roftto e BKJrK)qeH
xpauEaqara mltHe u rrunvlrrra, a A,pyrx.f,T - Mex(Ay nnttuf,Ta rt "BeMg'..
DXOAHOTO CGnpOT'tBneH[Ie tl8 JIOFlrqeCKaTa CXeMA e 3Haq}tTe'IHO rIG

oT ficrr m R"72, ctrlpoTl{BneHlteTo na To8apa ce onpeAens oT
BKnrcqeHrrTe PegucTop[:

(4.58) J?r = .R.tr.B"rif (R..t * E""z).

B penurra crryyalr eAHa or c%craBKnre Ha HrrAy*Trpa'lrre cMyure'ua
: ga cb npene6penre. Aro

r) (2,"/Z,p)(Zop/Zpd Kr,
rlBHara cacraBrca noeo6aa4ana s Urr. Ipuro6pareH eHaK Ha Hepar
ra (+.60) r (a.61) np"ooa^q,""arqa e KaraqrruBxara crcragra. Vqa.
Te B HepaDeHcrBara xapaKTep[cr]rqHo cGllpornBJleHre Ha arrlraHa-

nuHua B nplctcrB]re Ha nacnBnara zn, ]r Ha nac!{BHara rwtilur B upDt-
irBue Ha aKTtBBara Zpt vroruT ga ,ce on:pegersr or:

) z'p=1ffi; zpn=1ffi1(ffiJ
H'aoro na o'HAyrc"npa'ure B rrac'B'ara auntis. cMyqe'u.s Mox(e Aaonpe,qeJrlr npn lr3BecrHz roe$uqreHTs Ha uHA,yKTrBlra u KallaqlrrlrBHa

eHcrBa B%pxy peqe[Topa Ha cMyrqeHil.s ypes cBoero erreKTpr{yecKo II(>
llpu ueerpaHr{pa'}r npoao4nurlu ($ur. i.zla) 

""rpu*""ni"ro "" ""-Hpaxtrre cMyuleHnc E naculuara nunus.2 uoxce Aa ce o[peAeJru or
BaJreHTHara cxeMa xa $ur. 4.276 c noMorqra Ha lr3palra:

U2=U1Cp/ (Crz+Czz) .

t,t ]r3pa3 e B cuna nprr
>ll iu(Cp*Cz), K%Aero
= P'<,oP..o/(hp * fi,"p). or

4.6.3. llleroAn 3a HaMalrsBarre Ha uHAyKTnpaHI{Te cMyrqeHnl
rorrTo ce usrl]rcJr.gBar uo $opuyaure:

erl€KTprrtlecrga rI ManH[THa Bpt3Ka MeXCAy CB6p3BAIq,nTe JrnHUIl ti3) Kt = M/tEE-r, K" = Crr/rffii.
O6urnsr uexanubu* Ha cl;4aaane Ha nHAyKT[paH]r cMylrleH

6rAe pasrrleAaH sa crryt{ag Ha A,Ba npoBoAHlrKa, pa3noJrorKen[ HaA
flpu ranaqurfiB'a rlrsxa Mex(Ay cB.p3Barrlure rwr*nfi il3TogtrrrKrr

cGoTBeTCTBAII{il Ha T43XOAHOTO I'I BXOA,HOTO CbnpoTnBneH}rt Ha BKII

xt'v. nunmzra ycrpoficrsa. flpu pa6ora Ha reneparopa qacr or
eHepFr[t ce npexaspfit no etreKTpoMafHuTeH rlatf B peqenTopa Ha cM
'II[,A U B6pXy TOBaplITe 86A BXOA,a H lI3)(OAa rr8 IIaCI{BHATA nnHng
Bar Hanpe)Ken]rs. rla nnAyKTupauure cMylqerun Us, ,1 Urv. I,Igro.rnn crIeABa, qe 3a HaMaJIABAHe
perdenropGn Monar Aa 6tAar 3aMeHeHn crc co6ctsexlrre lrM eJIeKT

(Snr. a.26). Ilurtms. ̂ l e r,rsro'{Hr'rK Ha cMylqeHun(axmuena tuxun)rsrn
Ha Kosro e BKrbrren regeparop Ha Hanpex(enue Ur(t) c BGTpeuIHo (
Tr[BJreHue Z.r. Ilm:aun 2 ce ssnsz peqe[Top Ha cMyIqeH[It (nacuaxa
uT,. e HaToBapeHa BaB BxoAp cGc csnPoTltBJreH[e zop, a B ]rsxoAa - c

napaMeTpu LnrCn m L22rC22, a eneKTpoI\daFHrrTHsTa Ept3Ka
- qpes Bsa![Mnara rtxA,yrrrfir M u r,savunr,r.nr rcanaqutet Cp.

Csrnacno npuHqnna Hs cyneprro3nrl]rr ]rHAyKTrrpaHoro B
HA nacnBHaTa rruilug Hanpe)rceHHe e cyMa o? UHAyKTUBHa 14
cScTaBIAa:

(4.5e)
U o p = U o p r * U o p c ;

Urp =.UrpL * U*pc,

K%AeTo Uopt u U.ap7 ca I,rHAyKTr{EHr,t
Ha cMyl4eHlltra B Hat{aloTo }t Kpat Ha
ana?a JInHtra, a Usrg u Urpc-
c%cTaBKI,r Ha cMyrqeH[tTa B HaqaJroTo I,!
Ha [acuBHaTa nuHug,

HT4BOTO HA lIHAyKTilpaHr.{-
cMyrrleHnr MofaT Aa ce lr3-
38aT CJIeAHI{Te KOHC"pyK-

noAxoAlr: l) pas4aae-
Ha npoBoAHr{IIETe Ha

rfBHaTa It IIacllBHaTA IU-
; 2) xauaarBaHe Ha AH-

t|HaTa npoHuqaeMocT
c l)eAaTa Me)I(Ay npoBoAHrrr-

?e Ha aKTtIBHaTA I1f IIaCH-
rs rru:auvti 3) rauananaHe \
l,a3cTorHneTo Melr(Ay IIpo-

nL\ure n ercpaua; 4) yae-
He Ha Ar,rerleKTplrqHa-

tr4

t)
<Dur, 4.26 i l l)oHr{r(aeMocT HA CpeAATa Qnr. 4,27

l 1 l



MerrcAy npoBoAHt4II$tTe MKpaHa. fllpnute ABa noAxoAa BoAtT Ao HaU

BaHe Ha BgauMlrnfl Kanaquter Mexc,q,y npoBo4nllqilTer a noAxoAu 3 u 4

yBenugaBarle Ha co6ctseH[a Kanal1urer Ha nPoBoAHuIlI'tre cnplMo "

Haft-erlertltBHo cpeAcrno sd HauaasBaxe Ha Ka[aqnruuHara
Ka Ha unAyxTupanttre cMylqennt e eKpanupanerb. Cxeuata sa
Ha uHAyKTltpaHuTe cMyIqeHIiIs npu eKpaHlIPaH peqe[ToP'e npeAcTaBer

$ur. 4.27e, i neftnara eKBilBarIeHTHa cxeMa - na {ur' 4,272' xt4ero

e Ka[aqnrer MexcAy usTotrHuKa rra cMylrleHus }I eKPaHa; CpE- Kanl

MerKA,y peqenTops rI eKpaHa; ce- K8rI8II]r?eT Ha eKPsI{:} cnpnuo '

Arco erpantn e 3aBeMeHr HttBoro Ha nHAyKTlrpaHtITe cMyuleHllt ce

na.oT rfflPa3a:

(4.65) Uz = II:C n I (C n * Czz * C pe).

Kauaquterzn cp 3aBncu oT ASrI)KlrHaTa Ha yqacT%Ka oT npoBoAH

HUS npH XapMOHlrqeH ItrnItr l,.r,lny'trCeH xapaKTep Ha cI/trHaJIa B

rrvrnvrf, ce npeuoptqBa lranorl3BaHero na [8].
HauareraHe Ha ltHA,yKTrtBHara cGcraBKa Ha rtHAyKTupaHure cM

ltug c€ nocrura Ypeg usrronsBaHe Ha cneAnlrTe noAxoAt4: 1) c6nnxtaoat

npaBufi n o6parrrn* npoaognur B nacuBHara nunusi 2) usnonsnaue a
crBoro Ha peqenrop Ha ycyr'aHa Asoftra npoBoAHHIlnl 3) 6anancro at
aane nd ycyKaHars g,roftra npoBoAHuql4.

C6mrxcananero Ha npaBne n o6parnuc npoEoAnrlK Ha [ac[BHara
nnr (rlnr.4.28c) noglr Ao HaMartBaHe Ha dnorqta, npoHu3BaHa or
THU' rIOTOK Ha n3TortHilK,a H& CMylrlenufi' c KoeTo ce HaMaraBa B3aI4
I4IHAyKqrrs M }/le>r.Ay IIpOBOI,HXIIUTe. MnnnUanHa Ilnoul ce nocTl4fa

Aon[p Ha lr3orraqusra Ha npaB]rr u o6patnnt npoBoAHrK. flpu roBa
Aa 6rAe 3aseMen caMo eAlrHur rpafi Ha nacuauara rrrrnuf,..

flo-ronsuo HaMaJrflBaHe Ha B3auMuara uHAyKIIna ce nocruna rrpH
BHoMepHo ycyKBaHe Ha npaBl4t n o6patrurr upoBoAHI{K Ha nacl4BHara
({ur. a.286). B rarcrn ctryuafrt Mann}rrH[cr uoroK Ha trsroqnl,tKa Ha
IqeHU{ lIHA,yKTupa B HaBUBKI4Te eAIIaKBI4I no roIIeMuHa ToKoBe' KoI{To
Tuqar B ctceAnlrre HaBnBKn E nporrrBonoJro)rcHtt nocoKlr. I[pz veteH
HaBUBKII ]tHAyKTUpaH]rTe TOKOBe HarrbJrHO Ce KoMneHc]tpar, a npll
B6SH}IrB& UHA,yKTHBHa Bpr3Ka, KOTTO Ce OnpeAen8 CaMO OT eAHa

i:: efier(TpEqecKDrre napaMerpH Ha peaJrH3upaHHTe B Trx cBrp3Bsurlr
rr I i-rb3tr{oxHocr 3a o66sneqasaHe Ha Heo6xoAHMOTO XapaKTepHcrtrr{!{o

'rr1{BJIeI{He Ha [IilHHI'ITe no KoHcTpyKTHaeH nGT; ,u,ocraTtqHa cTeneH r{a
':paHe Ha cI{rHarIHI{Te npoBoAHHIII{r re)KeuIH EBB B'brpeluHHTe cJ:roeae'"i'.r.caTa.

:ursBaHero Ha upo6neur,rre Ha EIvtC npn KoHcTpyHpaHe Ha MIIII ce
' ' ,' ,iio; 1) ocurypanaHe Ha saAa,q,eHr,t erreKTppt{ecKg napaMerpr,r HB c6,bp

''r'e TIHHHH B nrrarKB,Ta (co6ctnex KanaulrreilI xap8KTep?rcrHrtHo clb-
'rfrreHr4e) n 2) ocurypqBaHe Ha MHHr/rMarHo B,b3MO)iCHoro xapaKTepu-

tta)

peqenropa, HeaalqlrreH c er;ian' 3atosa 3a HaMaJrtBaHe Ha HnBoro Ha

AyKTrEpaHlITe cMyuleuut e neo6xoAlluo Aa ce H&MaJru Atrlx(uHara Ha

erpaHllpaHure yqacrtqlr or flpoBoAriuqute tr eKpaH%T Aa ce 3aseMrt

AerKAHo. ,3asel*rsaanero B eAHa roqKa Aaaa Ao6rp e$err npu Aal
ra6eaa, He npeB[Iuaaarya tf20 or MuHrrMarlnara Abtt]KuHa Ha
c[eKT6pa Ha c[FHaJIa. 3a no-Aurn tca6enu Mo)rce Aa ce n3rroJr3Ba

BAHE B H'KOIIKO TOqKN.
Aganngtc Ha lrn,q,yrTtrpanure cMyulenfic npI,I MarHrrrna BpB3Ka

)KAy aKTUEHATA n fiAC'dBI{ATA nl.!r{Vt}.! e 3HaqnreJrHo no-cflolKeH

rrpn eneKTp]rtlecra Bpb3Ka, nopaAu Koero ryK HsMa Aa 6rge p
'3a onpegenf,He Ha HuBoro Hs trHAyKTltpaurtrQ cMyuleHlrs E rrac[Bnara

f 14., ctnporl{BjreHl{e Ha 3axpaHBaulHTe IrrHHtt c qe'I cHH)raB&He Ha.Hri-
r, '{., KoMyTaIInOHHHTe CMyXIeHI{fi B TnX. Tesn nupocH ce peutaB&T

'\ :ri{?roHarreH nl60p Ha $yH rcqnonajrHoro npeAHa3HAr{eHI/re HA Croe Bere
riiipKaTa tr Ha pa3MepuTe Ha KoHcTpyKTHBHHTe erleMeHTr,r.
rcgrca MII| I  ce cGcron or cu?udnHu (.toeae (C), npegHa3HaqeHn 3a pa3-
,rrre Ha cHrHarIHHTe rIpoBoAHlIdH H ttom{Hquu"tHu (,t t) t ,6t (L'),  etpxy

' r p y l l p a r r e ,  T e x H o n o r n . q  H  H f , J l e x [ H o c r  H a  I ' C A

2* ae

i-=-l r-r+Q tr'P

'r . i! B npe.AHr{s c.rryqafi ycyKa-
. i..;cr?K8 npoBo,q,HHrtlI rpe6aa

r;r3eMlt caMo B eALtHur{ Kp8ft.
t,t ;;rrysaii npn 20 ne 6poft xa-

. fr3 eAuH MeTsp MOt(e AA ce
I ;r 'i{c oTctrs6saHe, Ha I,IHAyKTH-
'r rp,usra c 55 dB. Axo r.r Ase-
h ., ,ri HB ycyKaHara ABoffKa npo- 8)

Onr .  4 .28lr: , I !{  ce 3a3eMgr, orcaa6aaHeto
l: I rj'i{TtlIBHaTa Bp69KA HAMaJIfl-
;  i . c r  dB.

r.rr.b,rlHurerHo cHH)KaBaHe H8 HuBoTo Ha HHAyKTI{paHI{Te cMyuieHr,rrl
t r.'rrra. vpee 6analrcHo BKlloqBaHe Ha ycyKanata gnoi.lxa npoBoAr{}rqi{

284), npu'xoero ocben HaMaJrsBaHe Ha HHAyKTHBHaTa crcraBKa Ha
y "i:irrra co HaManaDa I,r r.rlxrrara Kana[(I,ITI,rBHa c6craBKa. 3a Henosa,ra

i i;l,rlus ce H3noJrsBa rpaHc{opuarop c r/rsBoAH or cpeAnara roqKa Hd' :'-t{Te nIIH Cneq}IanHH Onepaq}TOHHH ycnnBaT€/IH.

4.6.4. ICoHcrpyHp&He Ha MHorocJrofixr ne,rarsrr
N'IATKI C OTTIHTAHE HA N3HCKBAIIHAT8 3A

a1bTpctr!HoanapeTypHs eJreKTpoManHHTHa C6DUecTHMocT
' I I'IeAHA TOt{Ka Ha eJIcKTpOMaf HIIITHaTA CGBMeCTI{MOcT rrlXrOclofi Hlr-'-rrHtr nrrarKu (Mnn) npllTexcaBar cneAHHTe npeAnMcrBa: cra6nn-

TLz



KoI{To ce pa3Mecrrar uIHHH'r 'e "3axpaaaane" tt  "3eMt". Car-r i
noTeHqHalHHTe cloeBe QopMHpar cuMeTpHqHH H HecHMeTpHr{HH
t{nl,rro eneKTpnqe€Kn napaMerpn rpeQaa Aa omoBapsr Ha H3ncKBa
sa o6esne.{aBaHe Ha. 3aAaAeHa BrrpeurHoanaparypHa EMC. Mexgy
HHTe croeBe na Mflfl, H3norneHa c MeraJril3npsHn cB'bp3Bauln
pa3nonarar H3oJr&IIHoHHn npocnofixl'r, or 6poe Ha KoHTo 3aBHcH
'IHHeTO MeXCAy CHnHAJIHHTe r nOTeHqUAnHIllTe CJIOeBe, A C

eneKTpuqecK![Te napsxerpn Ha cBap3BsuluTe nuruu. 3arosa H
EerI Ha KoHcrpyK"'rBHoro npoerTnpane na MfIfI no napaMerpl{ Ha
onpeAe.rt.lxero Ha 6por Ha Hsofiaqr{oHHr{"e npocnoilrcn vexcgy or
crroe8e Ha nrraTKaTa npH 3aAaAeHH-eneKTpHr{ecK}r IIapaMeTpH Ha c

l"e
i-

u

vl'nTe nu'lun.
f,cr
t l a

u

4r

q l

Ec - Ecc EcE
Osr .  4 .29

E C C  E

flpr lconcrpyupaHe na MIII-I ce u3non3aar HsKottKo 6utoau cu
n(rmeHquL/t\u iae\d ({nr. 4.29), npeAcTaBrrrrBaulH caBkynHocT oT cr
fi noTeHIIHanHU CnOeBe. flpU OPTOnOHs'!HO Pa3nonot(eHtte Ha CLrfH

npoBoAHHrIH E ABa cJroa, npoBoAHl,rqr{Te s cnofi c(r) ca oPHeHTI4
oc';ra r, I Tesn s ciloqt C(V) - no ocrra y. Eaeonnre cu
HH 3BeHa or rnn EC u ECC {ropuupat HecHMerpHr{Ha cBGp3BauIa tr
a T e3H or rnn ECE u ECCE - c[Merpl4rlHa. 3a H3qncncBaHe Ha
THBHHTe nApAMeTpn I{A Te3}I 3BeHa - 6pOfi nz ?t3otraqltoHHure n

k u ge6enuaa Ha sBeHo h- uorar Ez ce v.r.noIlsBar cneAnnre Sopr'.rynn
3a 6a3oBo cnrHarrHo-noreHrllranno :aeHo (ECll3) rnn EC

(4.{ , ( ; ) k = (hce - h",) lo;  h = 2(h,,  *  hq) + ka

:ra ECII3 run EC(

(  1 . r ,7  ) k  =  [h6 ; (y )  -  h " , ] lo ;  h  =  3 (hn ,+  lzo)  +  a (k"  +  k )

ea FCII3 run I:,( F,

( ' 1 . ( t 8 ) k -  (hr : r  -  h6 -  2h.n. , ) f  a ;  h:  ! l (h , ,  *  hA) + ka

ra tiCIIl l  run Ii( '( 'L

.  k - (1, rr: - !!h.n, - 21t,,1,-- k.,.n) f a;

+  k ) ,

2)

Qur .  4 .30
(  |  { ; {})

i l l

g)

4 ( l t n .  t  h . 4 , )  + - a ( k . ,



K'bAeTo hCg- pa3crotHHe MexCAy cr'lrHaJreH i't noTeHllnaneH cnolr;

pa3crosHHe MeXAy nOTeHqHsJIHH CnOeBe; hr.- ge6envtHa Ha

rrara ocHoBs; ho- Ae6etlnHa Ha (boflfioroi o- Ae6enurla Ha H3o

npocnofiKal ikr- rrnHuuarlHo Ba3Mo)Ken 6pofi I/t3orIarU{oHHI'I nl

onpeAerreHH no rexHoJroruqn[ cao6patceHl4 ei k- 6pofi Ha lr3orlau
npocnofiKu },texcAy cHrHaJreH n rroTeHqvtatleH cnotr.

flpn urrecrxn eneKTpHYecKH napaMerplt (xanaqurer Ha eAlrHlr

x(rlna H xapaKTepncrurtHo ctflporuBJlexrae) na {opuupannre or I

ril4Te n noTeHIIHsTIHHTe CIOeBe HeCHMeTpnqHI{ I{ cHMeTpHtIHI{ nnl

rpa$urcnre na $nn. 4.30 rrorar Aa ce onpeAeJlsr KoHcrpyKTI'rBHI{Te I
rpu- hss (aa sneHata or rl'tn EC u ECC) u hee (ra snenata or rnn
E' C C E) rra pa3ruqHI{?e cnrsalrHo-noreHlrHannu 3BeHa.

3a peeanrnpaHe Ha unoroclofiHlit ner{arHll flrarKu ctc 3aAaAeH

cnrHatrHu lr norcHlrnaflH]l croeDe Moxce A& ce ]I3non3Ba ta6nuqa 4.2, a t

ca AaAeHu 6atoeume cmPyKmypu xa M[1 il, o6paaynanu or rcou6ta
6asonx clrrnalno-noreHqlrarnu 38eHa. HenonlnHeHure K[e?K]r B

TA CGOTBeTCTBAT HA HenpHeMnfiBll c%qeTaHI'Ig' HZ C'dHAnHvl H

cnoeBe. AaAexnte n ra6luqara cTpyKTypH Ha MIII_I ytv.zT Mutruv,anel{
cnoeBe, Heo6xoitruMlr 38 lry,oDneraoPgBaHe Ha nocraBeHure vl3

ET4C.
T a 6 r l r u

L-
B perrcue KoHcrpynpsH'ero na MII|I c ori{HTaHe Ha vlst cKaarr

BarperuHosnaparypHa EMC ce cBelKA,a Ao CJIe,II,HHTe ocHoBHH eranni

i) Ha6op Ha 6asoaa crpyKTypa Ha n[arKara no 3aAaAeH 6po-it cmt

H NOTEHUHANHH CI IOCBC

2) Vlzuncnt.Bare Ha reoMerPIlr{HHTe pa3Mepll Ha 3BeHara, Bnllr

c.bcraoa ua 6agonara cTPYKTYPa,

3) IIpr :aannque Ha H.sKotrKo 6zsoau
3aAzBeH 6polt curttanuu n noreHqharlH]I
rtafi-uanxa le6enutta.

4) flponeprca Ha peanasyeMocrra Ha Mllll i{pe3 ctnocraBsHe Ha

,r^r^ n"6in^"" 1*ot"o e cy*a or ge1enuuure Ha orAenHnre aneua) c rt

nor14qHHTe BG3MO)t(HOCTH.

ruIABA NETA

TEXHOJIOTI{fl HA I,ISTOTBflHB HA PCA

5.1. AHAJIH3 HA TOTIHOCTTA NPI{ NPOI{SBOACTBO HA PCA

5.1.1. OcnoBHn flonsrrre u oupefieneHut
I ipH ,rsroTBgHeTo Ha paALIoeneKTpoHHtt usgenue TexHI{Te n3xoAH?r na-

'r yru (reouerpuqHr{, eJreKTpr{r{ecrcn, MexaHuqurr, Torr.tr]rnnu u gp.) o6u-
'r,' ilo ce orKrloH.gBar or HoMI.IHarInata ctofittoct. llpuvlfirure 3a re31l

'('r'lIIl npoqecn, .Ylt.trTo saKoHoMepHocT ce ycTaHoB.uBa crleA cTaTtlcTlrrfe-
rt ra6orKa Ha pe3ynrarl,ITe or rorsM 6poft Ha6arcEe:rrufl, Ha r{3crleAganrr.s

'^r'rc?,bpi 3) crryvaftnu upoqecn, Koriro He Morar A,a ce nporno3r{par.

. i r:eHlr.a Mor.ar A8 ce A,brl)Kar Ha: 1) oupegeaenll, rroAAaBaqrr ce Ha
Ir,larrqecKo onucaHtre npoqecn (AerepvnnupaHr{ npoqecu); 2) Bepof;-

loqHocmmo Ha Lr3xoAHHg ttapaMer,tp Ha eAHo rr3AeJrue (eaexrponen
xr'nr, $yHKrluoHarren itsea, 6nor, ycrpoficrno) ce saAaBa t{pes HeroB}r.E
I I i ., KOffTO UPEACTABN.SBA MAKCI'IMANHO AONYCT}IMO?O OTKIIOHEH}TC HA IIA.

rrxoAHr{s napaMertp y (naupuuep xoer}uqueHT Ha ycunBane) Na nsge-
'r(f or napaMeTpl{Te c; (ctupotln&rre]d.v!8., Ka[aq]rTeTI4, lr-napauerpu ua

r'-r,pa or.HoMunarrnara vy ctoftnocr. MaxcuuaJlHara u MuHI{MarrHara
! ( 1'HMu crofiHocrn Ha llr3xoAutr.s napaMerGp otpauuqaBar HeroBoro no-

,ttt donycK. flo.rrero Ha AonycKa ce 3aqaBa B orHocureJrHlrr eAlrHl4qu uo
rtrncHHe Ha HoMuHaJruara ctoltrnocr. Pasnu.raBar ce {ynrcquortanHa r.l
I tr,Jiol.tlqHa ToqHocT.
,lt.r,xxtlttoxatHama moqHocn npeAcraBJrgBa xeo6xog,ltuara 3a HopMan-

rf,1' r rxqnoHupaHe Ha anaparypara; cuJracuo rexHuqecKr{Te ycJroBrr.f, , To-
,,'r'. T.s ce onpeAen.s or [peAua3Hasenr4ero Ha anaparypara, ycnoBr{.s-
n rrpoAab.rllt(urernocrra ua neftHara ercntroarallvs. u Ep. rr ce 3aAaBa
r rroMrrHarlnara crofiHocr lr norlero Ha Ao[ycKa Ha ctorBerHulr [apa-
r,l) Ha l{3Aerlzero, Hs.tl4cJranaHero Ha r}yHrquoua/IHara rorrHocr Ha pa-
roKTpoHHLt auapaTypr{ ce ocHoBaBa Ha npeAcTaB.sHeTo Ha lrsxoAHtrTe
rucTpllt Ha aflapaTypaTa Ka"o rlynrqra Ha [apaMeTprTe Ha BJI]I3arq,r{-

rr (''bcraBa fi eneueHtu c H3rrotl3BaHe na neo6xop.uv.ul. MareMarl,IqecKlr
r^1': MSTeMa?UqeCKU aHaIIU3, MaTeMaTI4qeCKa CTaTLICTUKa, TeOpU.S Ha
r!'rHocrlrre n gp, B nali-o6que crryvalZ $yHxrluonanHara 3aBlrclrir{ocr

crpyKTyPI4,
cJroene, re6op na crpy

r.,r3BaHr,rre rpaHslrcropn n r.n.) Ha rpaAuBHlrre My eJreMeHTIt (nrsan,
(r)beJ Mox(e Aa ce 3anl{ule no cneAHr{.s HaqI,IH:

Y :  f ( t r , 1 2 , . ' . , x n )  ,

r(aTO It3I{cKB a:f.VlsTa K%M IrtSXoAHI,tTe napaMeTpu Ha afiapaTypaTa ce
r;rT npeABapurerrno (n TV), 3aAavara 3a ocrlrfyp.rrBaHe Ha sagageHa r!yx-
,r;:rrHs Tot{Hoc? 6, ce caexcga npaKTur{ecKn Ao onp.eAerrsHe Ha SyHxqu-

ccE-Ecc I ECCE-ECC

I  l ( ;

r:rir'ra ror{Hocr Ha c.bcraBruluTe eneMeHTH (nt5nn, 6noroae) 6"i; Karo



npH ToBa Tpr6Ba Aa ce cna3u ycnoBileTo:

(5.2) 6s rv  S  6s ,  6u  :  I ( 6 t , 6 "2 , . " , 6 "n )  ,

KSAeTO 6, e nOnOnZHaTA OT rrOJreTO HA AOITyCKa Ha Ilr3XOAHns n pa,

Ha rsAen;ero: 6, = (g*-g^ir)f g" = (g*"* -yr)f y*,Karo yH, gmin H
HOMUHaJTHa, MUHUMaJTHa I{ MaKCI|MAIHA AOTTyCTI{MI1r CTOfiHOCTI'I Ha

T6pa 3t; 651 - IIoJroBnIIara oT noIeTo Ha AonycKa Ha il3xoAHtrt napaMeT
f-rus enelrent (arsea,6aor): 6"; = (x;t- fr imin)/si .  = (r i-"* - r i"
KaTO tiH, Xim\n il Cimax Ca HOMIIHaJII{4, M}tHltMaJIHa U M3ICCU

llycTuls;u cTofiHocTrr Ha uapaMeTbpa si. Karcro ce BuxcAa oT n3pa3
B KoftTo 6rtr 6rzr...r6rn ca Heu3Becrglr, peruaBanero Ha gaAaqara sg
ner{aBaHe Ha 3aAaAeHa $yarquouaaHa ToatHocT e H-eeAHo3HaqHo, Ttfi
ctIqecTByBaT 6errcpaftno MHoxecTBo oT Bapt{aHTr4 Ha peureHnf,,, npu
HepaBelrcTBoTo rqe 6r4e lqouneTaopeHo. flpn oupegeJr.f,HeTo Ha
BAplraHT Tptr6Ba Aa ce oTqr,rTar ycronuffa Ha KoHKpeTHoTo n
TAKa qe uS6paHI4Te CTOftHOCTII! HA 6s; \A MOraT Aa Ce peAnr/r3[paT Hafi-

II ITKOHOM}II{HO.

Heo6xoAuuo e i,a ce or6enexcu, qe cyMapHnaT AonycK 6, orvzra
BnrtaIlI,IeTo Ha'npou3 sodc maeHume,. TaK,a vr Ha eKcnloamavuoH Hu me o m
Hun Ha napaMempume (epewxu) Ha u3denuem.o. flrpante BKJrIoqBar
oTKJIOHeHtIf, FpeAU3AI4KaH[ OT HeTOqHOCT Ha rrapaMeTplITe Ha
Te eJr€MeHTlr u gerafi.ttu, a raKa c6luo orKJloryeHlrtra Ha na
TexlroJroturtnut rrpoqec, ErccunoataqlronHl,tre orKJroHeHHg Ha
Te Ha I43AeIIUflTA Ce npOsBSBaT Upe3 eKCnnOaTaIIltoHHlrr HM uep

AAn)KaT HA BTT:aAH,'|ieTO Ha KJIrrMaTr4yHH (reUnepatypa, Bna)KHocT) H
Hr{r{Hu (!amopn, Ha crapeeHe npll npoA6n)Kr/rreJrHa pa6ota r{ T.H.
HlreTO Ha BCeKlr OT l436poeHr.rTe Qarcropn Mo)rce Aa ce onurue
cneAHuTe SaBucl,tMocTlr :

(5.3)

6rnn = /r(6"ttt", 6rznp...6rnnp)
6s7 = fz(6r1a,  6 r27,  . . '6rnr)

6rcT :  . f t (6" tat ,  6r2eT t . . 'd"ocT),

K'bAeTO 631nPr 6rrnf ,....r6znftp ca IOIOBI,IHaTa OT [oIIeTo Ha npon3n
Hr,rTe Aonycru (aa nopuanHrr ycnoBur) na nexogHnTe flapaMeTptr Ha
Typara u Heirnurr- eJreMeHTr4 (n,rsalr, 6noxone); 6yT, 6art...,6"rT -
BlIHaTa OT IIOJIeTO Ha TeMnepaTypHI,ITe AOnycK]I Ha !I3XOAH]!Te
Ha afiapaTypaTa lI rpaAHBHI4tTe ri eaeuenrul 6scrr 6zrcTr ,..,'zncT -
BilHATa OT nOJreTO Ha AOUyCKr,rTe Ha r{sxoAHr4Te napaMeTpr,r Ha ana
14 FpaA[BHtITe fi eJIeMeHTU, OTr{I{TaUU4 CTapeeHeTo.

Texuottozu,tuama moqHoctn npeAcraBJlgBa peanHo rlocrttrnara

::ru,ru36nt Hu moqHocmma npv npolr3BoAcrtroro l l r  l r( lA co r.norr l t  ,ul
,r.|,irrre lla, npuqu}luTe 3a B63HI{KBaHe Ha npou3BoAcTlGnr rpautt|| I 5,

| ': 3a TgxHoTo I,I3CrIeABaHe I,I KOInqeCTBeHa OqeHKA C ltGn l|tya,|lL|.
' , ' l 'cT 'paH.gBaHe.

1,. i.2. Oqenxa Ha KaqecrBoro Ha rexrroJrornlrHr.rr flpoqec vpe3
I I ;! paMeTpltTe Ha pa3npeAeneHue Ha npo[3BoAcTBeHuTe rpeluKlr

I l,rousBor(crnegnre rpe[rK[I ca cJleAcrBr{e or rleroyHocr n Hecra6r,ttl-
I rr.r T0XHOIIO|IIYHUTe IIpOqeCr, KOIITO ce [3[OJI3BaT 3a USIOTB.f,H€ Ha
fr(,rrrreKTpoHt|t t/r"Aenus. Hafi-o6ulo Te MotaT A,e ce pa3aencT Ha cI4CTe-
tr,r i l r{  ! t  ctryqafiHH,
( t{cmeilamuqvu ?petaKu c8 Te3[, Ko]rro trMar rrocro.aHHa croftHocr I{

x rJ)I.l BC.EKO 'I3MePEaHe Ha l3CJIeABaHUg [apaMeTbp, IlIJIIll ce IISMeH8T
rilrr{icreH 3aKoH. Ilpuvunn 3a TtxHoTo BtSH}rKBaHe MoFaT Aa 6rgat ne-
r,l,rireHcrBo Hs u36paHng MeToA 3a I,r3MepBaHe rl Ha TexHr,rqecKl4Te cpeA-

lriir4 cy6eKTuBHI,tTe oco6eHocT[ Ha pa6oTH]rKa. MaKap rfe rrpurruHrrrTe
x'l. rHHKBaHe Ha Te3il npeIUKtI TIeCTO Ca lISBeCTgU, T.f,XHOTO OTCTpaHfAaHe

f Ba HeorrpaBAaHr4 pasxoAu Ha cpeAcTBa rI TP)E.
( .iyqaiHume ?pewKu uMam HeilocrocHHt4 no BHaK lr noneMnHa €To'fi-

'l lr r4 c8 flpur{}rHeH}r oT crryi{aftHu oaKTopI4. 3atosa 3a rsxHaTa KorI{-
lrr:Ha oIIeHKa ce 'I3noJI3Ba MaTeMATnqecKlIgT auapaT Ha TeOp[tTa Ha
tl'r'rIOCTHT€ Id MaTeMaTIIaIeCKATA CTATI4CTII Ka.

I Iaff-nraHa oLleHKa Ha rrpolrsBoAcrneHltre rpelrrKlr Mo)Ke Aa ce n3BbF
rrKo e rr3Becrna syux4unma (3aKoqa) Ha mnxHomo pa3npede/teHue. 3a
tllraHeTo Ha TO3tr 3aKOH e HeO6XOAT{MO Aa Ce UpOBeAaT MHOTOKPATHU
pba'Jr t (Ha6arcgenue) ua uscnegF,atflus napaMeTtp u lroJryr{eHrrTe pe-
,r'fr4 Aa ce o6pa6oT.E? cT&TltcTHqecKu.
Iiaft-uacoso npunoxceHl{e upg aHarII{3a Ha

)il(:Hrt.g Ha.napaMeTpl{Te Ha paAuoeneKTpoHHll
I ttyc, KoilITo ce Hapnlta or\e 3aRoH 3a Hopi4a/tHo

neuue ($mr.5.1) n ce npeAcraBs MareMarll-
i l no creAHI{g Haq}IH:

UPoT43BOACTBeHI{Te OT-

I,r3Aenlrf uMa 3aKovbm

@ur.  5 .1

r{HocT. Ilptt EpotISBoAcTBOTO Ha eA,HO I4sAenUe UO U36paHa Te)(HO4 ,1.'ilcrBHero Ha roJrsM 6pofi iayvailuu u lrsBecTeH 6pofi cncteuaTurlHil
3ABl.!CIl! OT TOttHOCTTa HA npoqeca Ha lI3fOTB[He Ha Id3AenIifeTO H OT
Ta Ha KOMIIIeKTdBaUII4Te fO eJIeMeHTu. TexuononuqHaTa Tor{HocT ce
Aerls oT uapaMeTpuTe Ha pa3[peAeneHtreTo Ea rrpor43BoAcTBeHi4Te 'l :KTopu ca oT eAHH H CAUI nOptA6K, .T.e. H.AMa AOMIIHHpaIqU rlarcrOpr;

I (,) =,-L1z n1 v, *, l- t#1,
'ro f (a) e rrnlrTHocr Ha pa3npeAeJreHrle Ha crry-

ilir?a BerrlrynHa r (pa3rnerK4allus I{sxoAeH napa-
't,l) Ha I{3,qeruero); rn - MaTeMaTnqecKo oqaKBa-
II - CPEAHOKEAAPsTLIAIHO OTKJIOHCHI'TE N 02 - AyrC'

'lbslr 
saKoH ce u3[on3Ba 3a orrucBaue Ha npolr3noAcrBenil rperu*]r, or-

l)qu{r,r Ha crreAnrrre ycnoB?rs: 1) npuunHa sa BbsHI{-KBarre Ha rperuKl4Te

l'opu; 2) 6poei Ha cnyqafiHlate frartoptr u [peAl43BrrKanure or r.sx
il,r(H ca HeIt3MeHHIlt AaB BpeMeTO; 3) rperUxuTe, nopoAeHH oT crlyqaftIll4-
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4) rcuvru cny'{affHl,r $axlopu ca B3aIlMHo rre3aBvlcr4uur Koero e xapi

HO 3a aBTOMaTtI3I4paHHTe npOII!3BOACTBaT KGAeTO pa6OtHnX'rt He uo

Brrr{se HerrocpeAcrneno Ha rexnotlornt{Horo o6opyq,aaHe; 5) 6poxt Ha

Marr{rrHure $artopn n norleM}rHara Ha npeAn3BnKaHlITe or rsx rpe

eAHaKBil 3a BCiltlKlI nspleILvlfl.

3aronm Ha pa3npeAeJrenl4e Ha npoIiI3BoAcrBeHtITe fpelrrKu ce

I{HAUKaTOpHa AldarpaMa Ha TexHoJrorltqHl/Ig npoqecr KotTo

ce AaAe o6erctllana oqenKa ga Heronoro KaqecrBor T.e. Aa ce
r{Hocrra n yctofivlraocr"Ta Ha rexgorornqHl/Itr upoqec, Aa ce Qukcu
noBu Hapyluellus n B peAnl{a crryqau g,a ce ycTaHoBsT npnqutHl4Te 3a

TaKa c'bulo.Ea ce rlofiyqlr unQopuaqur sa r,ngrsnvlero Ha rex

r{3Menen[rr. OcseH ToBa c u3uorlaBaHe Ha KpuBara Ha.pa3npeA,eJrenlre

rrrKnre Mo)Ice Aa ce onpeAenu o6eut't Ha B%3MolICHut'6parc u

MerKA,y saAaAenuf, AonycK tr.B'FsMoxcnocrlrre Ha nr6panus rexHo
qpoqec.

3a o6esueqaBaHe Ha 3aAaAeH AonycK 'B ycJroBllffTa Ha nPo
. e neo6xoAuuo noremo ua pasceieaHe, Ha flpou3BoAcrBeaure rpelrrKl'l

T.laap. pag ilax ua pal nped e /reHue mo Ha npott3Bog,crneHl{Te. rpeluKlr Aa
nusa u3a'br noJrero na Aonycra 26" na ra:caeguanus napaMertp r, T'bfl
I nporrrBen crryvafi qacr or I4sAerlusra tpr6aa ga ce 6paxynar. 3a
paHe Ha pa3Maxa Ha pa3npeAerleHueTo ce u3rroJl3Ba nPaBI{JIOTO Ha

cl{tMa, cuopeA Koero Bepo.srHocrra BcI4qKu ctorlHocttl Ha cny'{afi

ilu'tuna r Aa no[aAuar B lrnTepBana 6o, cl{MerpnqHo pa3[olo]rceH

MareMarnqecKoro oqaKBane n1,, e paBHa na 0,997. Ot rona n
ocuoBuoro r43ncKB aHe KGM Hacrp o ftt<ata Ha rex Hon ortlr{Horo
MaKcr4MyMlbT Ha KpUBaTa Ha pa3[peAeJIeHI4e Ha npoH3BOACTAeHI4Te

rpa6na Aa e pas[ofio)rceu B63Moxcuo nafi-64[3Ko Ao cpeAara Ha

AonycKa, Kogro caBrraAa c HoMunatHara croftHocr xs Ha uscll
paMeT'bp.

Cre,qonareauo anarlrr3ar Ha rot{Hocrra Ha eAHH TexHorotl4qeH
ce cBerKAa Ao cpaBHeHr4e Ha napaMerpl{Te Ha $yHxrluxra Ha pasfl
Ha npou3BoAcTBeHuTe npetuKl4 - MaTeMaTI,It{ecKo or{aKBa!{e I4 pa3Max Ha

npeEeneHuero, geSunupaulu rexHorrorl4qHara roqHeer, c na
$yarquonaaHara roqHocr - HoMuHanna Qrofinocr lr nore Ha Aonyc
pa3rnelrcAaHll{ napaMeTcp.

flopagn roaa qe l43xoAHure napaMerpl4 Ha pa,u,HoeneKTpoHHl,rre
nllr npeA,cTaBngBaT AI4cKpeTHI4 Befivl!{u}lvr, 3a oqeHKa Ha KaqeCTBOTO
xHoJIOfUqHrr.fi npoqec KaTo ocHoBHlI KoJIlIqecTBeHtI noKa3aTe.IIH Ha

AeJreHueTo Ha rPeIuKI4Te BMeCTO MaTeMaTUqecKOTO OqaKAaHe U C

ApaTuqHoTo oTKJToHeHI{e ce I{3no.n3BaT TexHLITe CTaTLICTUT{eCKI{
cpeAHoapuTMerrrqHa crofinocr c n crang,aprHo orKrroHeuue S",
oflpeAerrsr ot rlopuyrlure:

o rr ca u3MepeHnTe ctof iHocrr Ha H3cneAaaHnc napaMertp, a n 6pol l
EeAeHI{Te U3MepEaH l,ta-

ocrronHn noKa3areJlr Ha KayecrBoro Ha rexHonor'qHHs npoqec ca H€-
no'tilo.:m H y(mofi.tv|ocm. Konroro H ToqeH Aa e eAHH TeXHOrIOt tt-

Itpoqec, H€roB8Ta HeycroftvnaocT ro npeBpGqa B nparTnyecKrt Herle_
pa3eH. Heyetofivnnocr?a HE TqxHoronnrrHna npoqec ce A6nxn Ha
)ft Ka' Ha rexHorrornqHr{Te cpeAcrna (o6opyaaane, n pll6op}t, n p H c no-

n n np.) npll npoArnt([TerHara nM'eKcnrroaraqur 6es trpo""*,q""u
nporlnaarruv,nn n peMoHTHlr pa6orn.

<Drn. 5.2

l4qeaano (xarcnuaaao) yctoftvnn rexHo:rornqeH npoqec e ro3rr, npu
O MAKCHMYMTT HA KPNBATA HA PA3NPCACJICHIC HA NPOH3AOACTBCHI{TE
KH CGBnAqA C TIeHTApA HA noJIeTO HA AOnycKa Ha I,t3cJIeABaHrrc na_
fcp. flpurrep Ba raKlrEa npoqecn e AaAeH na Qnr. S.2a, rt4ero ca

rBeHrr xapaKTqpl'fcrDrKnre Ha pasnpeAeneHne sa na6rrcAanaHnc na-
p r 3a Tplr TexfloJroF[yHu npoqeca, pa3rll,rrraBaulH ce noMe)KAy cH no

)rra ro'{Hocr. 3a cpaaneHue Ha rp'Te rexHonofnrrHr{ npoqecs Ha c,bura-
Qr.rrypa ca MapKnpaH_r/r HoMr,r'aJrnata crofinocr ,H H noJlero Ha AonycKa

a)

(5.  5)

t20

t f ,
r \ a

r = -  )  . r i i  D r :
n u

i = l

/  .  n  1 1 / 2

l -i . )'(r' - z)' ,L
\ N _ L - '  I
\  r = 1  . /

H8 napaMertpa z, MarcrMyMure n Ha rpuTe KpHBtr Ha pa3npeAereHrre
nsA,ar c rreHrapa (cpegpta) Ha norrero ni gony"ra, T.e. rn: rrr. Koero
r3BAr qe'Tesn npoqecn ca UAeaJIHO yCTOR.rnEn. .(oraro 3a 3aElrcrtMocrH
J pascefinanero Ha n3cneABaHltc napaMer%p nonaAa B FpaHrrqrrre Ha
eHnt 'qonycr, npn rexHoJIorHqHI{.' npoqecr npeAcraBeH cac sa'rrcn-
-1, crulecrnyBar usAeJr_Ht, qlrfiro ngxoAen napaMe'bp lrsr'3a ,3BaH

Ha Aonycra n te tpr6aa ga ce 6parynar. 3a orleHKa Ha rortnocrra Ha
otl,rqHlrre nopqecn ce ugnotlgga r.Hap. xoefiuqucxm il.t .,nriltr. tttrr., tu;

tieaue ?, rofiro npeAcraBJltBa orHoureHhe Ha pa3Maxa Ha pa3rrpe,lere_
ro n noJIeTO Ha AOnycKa:

T = kS,f 6,ay ,

eto rcoersnqueHTtT k Sanr,rcn or r'na Ha pa3rrpeAeJlerrrero, Karo 3a ,op-
lro pa3npeAeJreHue & = B.

ltl t 8s nt'4



napaMerbpa t, npeAcraBenrl Ha $ur.5,26. B rogu clryuaft
TprlTe pa3[peAeneHut e.K>MaJrbK OT IIOJTeTO I|a AOnycKa Ha

Ho xaparTeplrcTnK[Te 2 m 3 ct lrsMecrertu rarcar qe gacr or cpeAcrBa sa KoHTpoJr. Toqnocrra Ha u3MepBarerrunre ypeA[ rpe6na
peanrirsupaHltqpe3Te3llTeXHOJIOrIrqIInIlpoqecur]l3Jrr?ISeTrr3B'bH TaKaBa, qe oTHolrreHneTo Ha tpaHrrrtH}tTe npelrrKn oT [3MepBaHeTo

laAaAeuoro rroJre Ha AonycK na xa6.nrog,aBanna napaMemp ga 6tge or
1:10 u g,axce l:20. Henocpe4ctBeno cJreA za6poenure uoAnorBrl-

HocumerrHo u3ilecm6aHe xa nporleia (rccrto'A*31114r napart'retlp) or n pa6oru cneg,Ba rlpoBexAane Ha ercnep![MenTa ]r upoaepKa Ha pesyn-
Ha noJlero Ha AonycKa f, xofiro rroKasBa B KaKBa creflen 3a rrgKrrK)rtaarre Ha pt3Ko ortl[qaBalr{nre ce uo ctofinocr, cJreA Koe?o

oqaKBaHe ce pa3Jlur{aBa or I{oM}rHaJrHara cloftttoct Ha [aPaMertpa lrntpurBa craTucrnqecra o6pa6orra Ha AaHHure c qeJr pasrpnBane Ha

To.*roctra Ha rexHonotlrqnlta npoqec e Aocrartqna !I

lt3lrcK8aHlifTa HA CTaTlICTlrHeCKtrt KoHTpon KotaTo e n3IItJrHeHo

ero 0,6 ST < 0,85. Aro ? < 0,6, Tot{Hocrra na us6paHuff Texno
rrpoqec e npararleHo roJraMa 3a saAageHus AonycK ]r Moxe Aa 6lAe

na. IIpu ? > 0,85 TexnoJron[qHllsr npoqec He e roqeu lr B TaKGB
e Seo6xoArMo IIJIU AA Ce yBen}Iq]r rotrHocrra lla TexHI{YecKfiTe

ocsqecTBrBarqu TexlroJIoF[rrH$.S Upoqec, Wru Fp ce PasrrrnpaT
(aro r-oaa e BbsMotKHo) na nolero Ha AonycKa Ha nscneABanuc

I,Isuecraanero Ha rprrBara Ha pa3rrpeAeJregl'le Ha rlapaMertpa
HOmeHile Ha cpeAaTa Ha.II()neTO Ha AOTIyCKa e CBUAererIcrBo 3a
rruBocr na ns6panus rexHororlrteH trpoqec. flprauep sa neycl6fit
xHoJrornll4u rrpoqecu e AaAeH qpes KpilBuTe Ha PA3npepielrenvrc 2

rrlrr AonycK n rpa6aa Aa 6tAal 6paxyaanu. 3a oqenra Ha.ycroftq:
IIa l!3cJIeABaHUfl TexHOJrOrUqeH rrpoqec ce rlsllorr3Ba roefiu4uen-mom

(5.7) I = (e - n")l6".rv t

I(oerlnquenTtT Ha orrrocfiTeJrno pasceftnane ? orrrula

ctryutfrnu tlaxtopu, a roe{uqnenTtT Ha otrocnrenno lrcMecrBanq

""lru"at""nu 
$artopra (npu otclcrDllero Ha rax?tBa /'= 0), raqqr

xEaTa roJreMlnna,,Moxce A,a ce c,sAr! 3a BepocrHus rrpoqeuT 6par, xq
pr{sfi parq, AaAeH TexHoJlorrlqeH rrpoqec.

Creuenra na ycrofi'ruBocr Ha rexnororuqullt rrpoqec ce

erluqnenta G:

(5.8) G = o o / o ,

KsAeTO ds e reK|{oro (uoueHlxoto) cpegnoKBaAparutrHo orKJ

napaMerbpat z o - o6qoto cpeAuoKBaAparrrtrno otraoHenue' fI

npln""ru aa ycrofivua (cupruo llenTapa na uaqtpofira) npn G * 0'
. ,(on'r.nnureJrHa xapaxTepncrl{ra 3a yctolZvunocr Ha eAurl

rnrren rrpoqec [peAcraaJrtna 6port rra Aonacrpofirute N ga na

[epuoA or BpeMe f, rolro ce oqingsa vpea xoei[uquenTa Ha

Hocr Ha nePuoAa MexcAy trpoBerrcAa;rilTe AoHacrPofttcu nz ilpoqeca

(5.e) R =  N / t .

5.1.3. jllerogn 3a analrn3 Ha npor.r3BoAcrBenure rperrrrrr

lla ananns Ha [po]tgnoAcr"neHirte rperuK]r ce u3rroJr3Bar ABa ocHoBHLI
: cTaTucTtlrlecKn n aHaIIllT]IqeH.

llpu cmamuema.aecKas nemod 3a aHaJIil3 Ha roqnocrra ce npoBe)rcA,a
ro llscneADaHe Ha lr3BaAKa or ocnoanara ctaKynnocr ot o6ertn
u) u norryvexlre npu roBa AaHH!! ce il3rroJl3Bar 3a onrrcBane Ha

rHTe xapaKTeprtcrllKlt Ha qsnar8 crBrynnocr. Ttft Karo lr3oa4Kara
pana crgrvaftHo, nefiHure gucJreHr{ xapaKTepucrrlrK}r rrpeAcraBrcBar
Frlr BeJInq]rH![ ctc csoft saKoH rla ps3npeAeJleHue, HaMupaHeTo Ha
e rlen Ha IIpoBe)IcAaHI[s aHaJtnS.

(lrarr.rcrnqecKr/tffT aHaJrlts ce [poBe)KAa Ha ABa erarra. flapanm etan

rlapaMeT6p.

_flcxcAa Ao KoHKpeTeH aHaJrlr3 Ha nscJreABaHlrr npoqec, a BTopr4rr - Ao
fop rra o6errure Ha racre,ABaue (ugxo4nn rrapaMerprr, Kolrro ule ce ueMel>
[, oupeAearne na o6eua Ha ercrreprrMenTure (roaroro no-roJrrM e 6port
lrMepaaHu.sra, ToJIKoBa [o-Toqeu e uetogrr) H Ha M€ToAltre u rexnrlqe-

pila Ha pa3[peAeneHle Ha [ponsBoAcTBerrnTe qDKJrOHeHrn.A r,t HaMUpaHe
|tonoBure rrapaMerprr. florry'renure or gsMepBaHero roJrrM 6pofi ctarlr"

ccKlr AaHHn Morar A8 ce nqApeA.rr no BrsxoAf,nl peA Ha cmftxoctute,
Koero ce o6pasyaa T.Hap. ^apuauuoHeH ped. .VlxreplBsJrbr, orpEHlrrreH
rHr,rMaJrHara n MaKcriMSJrga croftnoctn Ha I[scrreABaHn.E napaMertp, ce
tra pa3ilax Ha sapuavunma R : &max - c-1o. Bapuaqnounltrr peg o].

3aKonoMepxocrra Ha rBcJrqABaHra npoqec rl [pe,AcraBen rparfruvno
fiBa Aa ce or{enn npn6nnsraremro rpynxqnara Ha paeupe[eaeine xa

3a oupe4eaeHe Ha napaMerpnre Ha pasnpeAeJreHr{e Ha npor,r3BoAcrBe-
rperuK!! nenpocro rt ygo6no e rlrslroJlsaaHero rra uvmepaarreH ped, z
crofirloctnte H4 lr3MepeHure napaMcrpll ce npyn[par a ]rHTepBanlr.
Ha lrHT€pBanrtte N ce ns6npa rlra; v" ara EcerruHTepBaJr'np ro-

rar He rro-MsJrKO OT 10 croftnocru or o6u1ur 6po[ na lBMepBaHrrara n,
N - 0, ln, upu Koero rnnpuxara Ha e.4ux unrepsafi A, = E/@r1rz - l).
Errr{Te Ha llHTepBanHrr.f, peA ce us6npar o6ilKlroaeHo c.eAuH ]rHTepBan

I llo-noJreMu or pa3Maxa Ha pa3[peAeJleHrltero .R, xato 3a AonHa rpaHurla
IpreMa croftnocma r.in - 0,5Ar, a 3a ropna - omax * 0,5Ac. 3a upeg_
)l x He Ha crar[crtrsecrara ngrlopMarr]ra xart-no4xogsrr{o e nsnonsaaHero
ta6nuqa or BuEa 5.1, n (oero ca [3rroJI3BaHH crreAHlrre osHaqeH]rf,: , _

JleH HOMep Ha lrHTepBanai ri - cpeAa Ha r4HTepDana; rni _ 6pofr. Ha cToft_
HTe Ha n3cneABanut EapaMemp, nonaAnaJlm z j:-tus, HHTepBan (vecro.

Itf nonaAen![f, B I'IHTepBanz)i pj = ni/n - craru;Tgrre"r" 
".,poer"ocr 

Bacto.finocria Ha roerlnqraenta ft xaparcreprarupa cnoco6nocTTa IIa

?exHonor}tqeH rrpoqec ga r[ynrqrroHupa HopMaJrHo 3a onpeAeJreH

BpeMe 6ea neo6xoAlrMocr or Ao[snxlltreJrult AoHacrpoft Klr..

r22
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I
t
lr

nonaAeHHr Ha rrt3cJleABaHlft napaMeTtp I j_rnn narepaa,a.
Ta Ha nonalBaHe Ha'KoJIoHlrr€ aa ta6nnqara Mot(e gp ce
CJICAHNTC CGOTHOUIEHU':

(5.10)
/v iv

l ^ i  =n ;  | -m i / n=  t . .
i = l  i = l

3a no-roacMa Hame,q,Hoc?

Ho:ronr'rsex ltpoq€c d neo6xogrxo rG AA c€ cprlrrr c rurtltxttTr rr1
Hnr|ecKnTe ycnoBtrt Ha r3Aer[eTo; ?.o. c HoLrxt Dtfl| OTOOE? a. I

Ha Aorycrs 26" na napauertpa z. 3a qenre rtlpto;trtlF r q|-]
ASJIU BApXy TeXHO'lOF}IqH}tg [poqec oKasBaT E tlrttttt Srcl.Iat|rl

cnyrrafixn $arropn, Karo ce nsno.ltgna llopelof,eltotros

PeA Xa pa3npeAeneHHe Ha n3cnep.8,arlnfl
rlyxrgn.r, Korro arrporclru]rpa Hafi-To'{Ho norryqenoro eKcnep}rueu-

r,r€Trp Mor(e Aa ce nPeA,cTaEH
Ho pagnpeAerleHue Ha npoltsBoAcrBeHr,lTe orKJroHenlrr. 3a oqenra na

HA C6OTEeTCTE!|e Ha IIpeAnOnaraeMOTO TeOpeTUr{HO p&3npeAene-BlrA Ha xucmo?pailo u noauaou ($un. S.B) c eKcnepI4rMeHTaJrHoTo nafi-qecto ce u3rrorrsBa KpuTepugT aa ctrnacre a,cTporBaHeTo Ha xucTofpaMaTa ce rta flnpcox.

T a 6 a r

HA AOnycKaHeTo, rfe cTaT[cTl,tyecKaTa
TtlOcT Pi OCTaBS nOcTo.sHHa B paMKHTe

HA TOAA HepAEeHCTBO e CEIAeTeJICTBO 3A OTCSCTBI|eTO Ha CtICTe-
r! AoMxrrlrparqu c[y.r8fiHn r[arropn, Kouro Aa anurar Erpxy re-

npoqeb. B nporrabx cnyvafi ce npaBn orIeHKa Ha Brilcnuero
reru rlarropu, Karo ce u3q[cJrar crofinocrfire xa roe$uquenTnre Ha

r,rreJtHo lr3MecrBaHe (f) u oraocnrenno paacefinaae (?) Ha rrpoqeca.
I,IsaoxceHara nocneAolaTerrHocT Ha era11]tre trpn agang3 Ha Tot{Hocrra

ll3noJIsBAHe HA CTA?HCTHqeCKI! IleTOAil ]I3IICKBa Aa Ce IrO3HaBa TeOpeT]I-

Ilpm axatumaqnume nemodu 3& agaJtlr3 Ha ro.rHocrra ce npeAnonata,
e r,r3BecrHa rlyHxqnonaru{8Ta saBrltc}rMocrHa l!3cJreA,BaHr.rr rr3xoAeg rra-

cMaraHe. 3a rasra qen ce [pneMa, He npou3BoAcraex]rre rpelrlKr Ha

cp g Moxe A,a ce 3anuure BaB Brg,a:

r q(i _ ,") s ;ri, ,
I

nptr HopMsnen 3aKoH Ha pagnpeAeJrenlre ce nplreMa t:3. I,Ignga-

d,y = L4", + Parr+ ... + 9or^ ,
O X t  O A Z  O X n

Tepaana Az, u ce r,r3MeHs crcoroo6pasHo
HA r{3AeJIr,leTO 3t rI nApAMeTpUTe Ha CSCTABCTTIUTe rO rpaAUBHr!

4 (i = 1,2,...,n) u m. vonce ,i,a 6rge sanncaxa Hafi-o6rqo 868 Blr-
(2+ ax) - Ha HeroBHTe rpaHr.lqr.r. flpneroro

(zt lftt) (t*t05A) H3I(puEtBa PeaJ|}rug, xapsKTep Ha pa3n
(5.1). IIpu aHaJrlrruqnure MeroAlr nafi-qeero sa ycranoBrnaue Ha Bpr3-Hr{e Ha npe[rKnTe Ha I{3CneABaHUs nA

Mex(Ay oTKJroHeHrf,Ta Ha H3XOAHltTe nApAMeTpU Ha lr3AeJr[eTO rr Tesrtu npn ToBa TorIKoBa no-cltlHo, KOttKOTOj ctcranalqllTe ro etreMeHTlr ce lr3lro.lrsBar npaBnnara Ha gn$epenqr,rar-
Orn. 5.3

nocrotBaHero Ha rofiTo ce AonycKa,.qe t(3MeHeHHeTo Ha craTueru
ca cyMa or crly:#rfilu{Te t! c}rcreMarlltt{Hure npeIIIK}r Ha HeroB}rre

Bepotrxocr na xa6arcgaBanut napsMertp nprl npexoAa or MeHTn, vexc['- cnyuailnnte npeurKH H.sMa AoMuHrrrparq]r, napaMerpDrTe

[HTepBarr € paaHoMepHo. Toaa gonycKaHe no3Borr.f,Ba noru,rroHtT Ha
ca HesaBr,rcrlri,ru il Oyarquttz t(r1r...run) - HenpeK%cxara. Ha 6asara
Te3'r npeAuonoxeHr,ra nrJrulrf,T g,n{epenqnan Ha pasrnexAau}rs uapa-

rro-ro,{HoH6nHsxoAo;:I"T#"J*f;i#"XllilliXl;JrunoHrr

npeAerreHne Aa ce norryyn ype3 cBGp3BAHe HA CpeAr,lTe Ha u
HaqyneHa nnHut. \

Ha 6arara Ha xncrorpaMara r,r norrnnoHa Ha pa3npeAerrenre Mo
ce onpeAenrT KorIH{ecTBeHfiTe OqeHKH Ha. npoH3BoAcTBeHr{Te rperurcn
AHoapr,rrMeru.tHlTa croftHocr i yt crangzprHoro orKrroHeHne S, ua u
DanHua PeAi pT o dg u d,z; croraercrBar Ha npon3noAcrBenl{Te nperrrKrt Ha r,r9Aenue-

n HeroBr4rTe eJIeMeHTtt. Aro ce npeMlrHe ot gn$epenqnanu rru xpafinn
TAIIu, T.e. np[eMafixu '{e da; x a,a;, KoeTo e B63Mo}rcHo npH MaJIKT.I

i lrocrn ua Ar; r,r Aaere crpaHu Ha ypaBneurrrero ce pa3A,ensI Ha HoMII-
rrara crofiHocr Ha pa3nne>K4ar.vrs H3xoAeH napaMertp Ha n3AeJruero yH,

onpeAenaHe Ha oTHocrrTeJIHa?a fpeIIIKa Ha 9r ce noflyrlaaa lt3Pa35T:

(, 'r. I | )

'I'ara 
oripegeneHrre crarvcru.tecKvt Benvrvutyl ce flBclar

rra npaKTHqecKHTe (peanHo Ha6nrc4aaaHnre) rcpuau Ha pajnpege

i = :f ,,*,, ,, = (:
t = l  \

f,r,,,-rr*,)'.'

u) o#= $ ^  a t t
= )  V i - t

- t H
t = l

rn, Lrn

ra H3creABaHnr napaMerap. 3a oqeHrca Ha Kattec?Boro Ha H

0g , r ,  Acr  ,  ,  0y
A " ,  g "  

" *  
-  " ' -  A " * As xns



K6A€TO La;f t;^ e OTHOCIITeJIHa rpeluKa Ha &rsxoAHM naPaMeTtp Ha

e,leMetrr, a Qi - roeibuquenb Ha BJrlrffHlte Ha fiapaMertpa Ha x-!ua.

Btpxy I43xoAHut [aPaMeTbp Ha l,l3AeJruero, KoftTo MorKe Aa ce

(5.15)

I4nAerctn oH" ognaqdBa, rle 3a orrpeAentge ua xoe$u4ueH?[Te

sHne Ha oTAetIHt4[Te eJIeMeHT[ r (5.15) rpl6aa Aa ce saMecrtT
ctoftnocrn na texnute rrsxoAuu napaMerpn ti'

Ocnen aHarnrlrrrgo, rcoerlnqnenrlrre Ha Bnlrrrtlre Mofar Aa ce
,ICT U eKCnepUMeHTaIHO, K8TO 3A IlenTA Ce tsrroJr3Ba IIpnMepHo
MaJrKlrre Hapacrnalrue. [Ipu ro3]r MeroA ce nrpa6otaa na6oparopen
Ha i,Bgeluero, qlr]rro eJre,IidenTn ca c rpoMeHJrlra[ napaMerpn. 3a on

ne na roe([ruIuetlTa Ha ErucHrre Q; ce 3atraBa MaJrKo ltsueneuue Ac;

f-rnr uapauernp (Aq tpr6aa,q,a.e no-MarlKo or floJtoBuuara or
AOnycK Ha d-r[rr napar'rertp), a ocrarraJl[Te uapaMeTPu ca c\c

jaBrrl[ Ha HoMlrriallHltTe u ce ugMePBa il3MerreHlrero Ha llsxoAnus

T6p Ha llsAerlnero Ag. KoetllrrnenTtr Ha BJrtrf,Hrre ua f-lnr uapal
usrrucJlsBa oT usPa3a:

(5.16)

flpolrsaoActaeunre orKronenila Ha E3xoAntrre EapaMerpn Ha

r erpn - MareMarusecKo oqaKBaHe u uoJre na pasceftlane Ha
napaMemp. 3a onpegearne Ha MareuarlrqecKoro oqaKBaHe Ha n
cTBeHaTA rpeulrGa Ha n3xoAHuf, napaMeTtp y Ha n3AeJIueTo rlplr
MATeMATnr|oCKU OlIAKBaHrg HA rpelrrKlrTe Ha rpaAuDHuTe My eIIeMe
'rce Aa ce 'renon3Ba rlopuynara:

ero I[ Ha ctcranau{ure to, eJreM€HTrt ca ctry'tafiHfi BenuquHur Ko]tro
cnofi saxou Ha pasnpeAe.n-enne (nafi-vecto nopuanen) c onpeAeJreul{

;1t:ro Qil Qx n Qe ca roe(lraqueHTrr Ha Erru.rrnue Ha flapauerplrre Ei, ak
rpi Ti, Tp u Tp - roetlrnqraenTu tra ornoclrrenxo pascefinane Ha napa-

pI{Te rd, ap ril apt KorirTo ce dnpegeneT oT rl3pasa T:3or/6"ry, K6-
1'o or e cpeAHOKBaApaTUqEO OTKJIOHeHI4Ie Ha C%OTBeTH'I.8 napaMeTtp, a
'l y - IIOIOBUHaTa oT IIOJIeTo Ha HerOBII.s AOnycK, BaAaA€H S TY:' 6";1 6rp U
,, [oJIOBIIHaTa OT IIOJIeTO na paSCefiaaHe Ha IIapaMeTpI{Te ai, rk u u?; f k

; r,, - roe(luqlreHT[, orrrr4Taulu KopeJlaq]rounaia aptsra Me]rcAy nap-aue-
tprrre rrc u ro (npy orc%crBr,re Ha KopeJraqr{oHHa BpF3Ka reslr roe([uquenrn

paanr na xyna).
Marap ve ilopuynnre sa orpeAer.nne Ha m(Ayly) n 6o ca npu6an-

,ITeItHlrr. TgxHaTa TolfHOcT e AogTaTbrfHa ga npaKTrIKaTa [p]t II3II6JIHeHI[e
r^ crreAnlrre ycrroalrrfi: 1) saronnre Ha pa3rrpeAeJleHlle Ha lrsxoAnr{Te.napar

cTpr{ Ha r{3AeJI}reTo" u rpal}rBHr{Te My.e[eMeHTr[ Aa MoraT Aa ce aflpoKclt-
lrpar c HopMaJrHrirt sarou; 2) otraoHeHlrf,Ta Ha [apaMerrpa y na frprar'trrrrerlsa 

rlynrqlr.e, Ha napaMerpvrre fii Eprrr u3Menenlre Ha uoi.neg,aure a
lf trepBaJra a;s t 6s;'u 3) a npaHr{qr{Te Ha uHTepDaaa (n;^ - 6";, ni|B * 6ri)
toe$uqrneu'rfiTe Ha Brrugxlre Aa ce sarra3ar uocrorxxtr.

5.2. OEUIA XAPAKTEPI{CTIIKA HA TEXHOJIOTilqHI{TE
rrpor{Ecl{ IIPI{ npoII3BoAcTBo HA pca

'flpoqecrt Ha usrorB.rrHe rra PCA ce ctcrorr o? BsalrMno ce,bpsaflvt mu-
,osu mexHo./to?u.tvu npoqecu, ollpeAerltq,]I KarIecTBoTo Ha ]rgAeJlueTo II B t{ac-
Irrocr rotrnocrra u rragexcg,Itocrra Ha HetoBrlTe usxoAHlr uapauetpra. I[o-
GrreAoBareJrHocrra Ha rllrroBllTe rexnoJlorilquil npoqecu, $opuupaqu pa-
6orocuoco6gocrra Ha paAuoenexTpoHnlrre ua4errras,, e crregnara: 1) nxogen
toHTpon Ha KoMrfn-eKToBaullrTe paq,noeneKTpoHHr{ u MexaHuqH[ eneMeHT4
i tsc3ttll; 2) rexnonoruqua rpeu]tpon*a Ha roMnJreKToBaIr$ITe eJreMeHTrI rI
fL3nlr; 3) enexrpuvecKu ]r Mexanlrqen MoHTa)rc Ha ]rsAeJrlrrra;4) rcxnuxe'
cKrr KoHTpon Ha KaqecrBoro Ha MouTaxniare pa6orul 5) nacrpofira (pery-
arpaue); 6) saqura Ha seAenlrcra or DbsAeficrsueto Ha BrxmHara cpeAa
(rexnoriorrvxa xepMerr.r3a4nr); 7) rcxnonornqua rpenr,lpoBKa Ha noroallTe
rs,qenrffi; 8) usnurnairel 9) uaxogen KoHTpoJr Ha roroBara npbg,yrrlu.f,.

5.2.1. TexnoJroruqeH KoHTpoJt

$ortrporar ua raqecrnoro Ha paAr,roeneKTponHtrre usAerrlrs (enduex-
tn, tlynrqnonannil B'bsrryr, anaparypu) ce usrtpruna c qeJr: 1) onpe4en*re
rra pa6orocuoco6nocqra Ha rrpol$BexcAanlrre u34errus lr ctorBercrDlrero
il8 Te](HlITe [apaMeTpu c r!3r4cKEaH]raTa Ha cstrIecTByBatqsTe cTaHAapT[r,
nopMantr z Texu]rqecnu yclouug; 2) oqenra rra HaAexcAnocrra Ha lrsAerrrr:
rra rrpu ercrrnoaraqlrs, crb1cpartaBane }r rpaxcnoprlrpaHe; 3) orrpuBaue r{
rrrarrrsrpane Ha rrplrqnunre 3a crtrlecrnyDane?o na 6parc n Ha He3aAoBo.
nurerrua ha4excgnocr; 4) uspa6orBaHe Ha rrpeAnorKeulra sa xopbrqyrs. Ha
roncrpyrqusra itnyr Ha rexnoJror[cra 3a npon3Bo4crBo Ha fisqerusra c
r()r floBuuralaHe Ha rsinoro raqecrao vpes cr6upane ll o6pa6orKa Ha cra-
t nctlrqecra uu$opuaqza sa 6para Irr HaAe)KAHocrra uM.

o,.= (#),T

o,=#(*)-'

-(#) =fo,'"(*) '(5.17)

a noJroBltHara or notrero Ha pa3ceftaane 6, Ha napaMertpa Ha
C OTT{ITTAHE HA BA3MO)KHOCTTA 3A CTUICCTBYBAIIC HA KOPEJIAqUOITHA

MerKAy napaMerpure na lc-tug up.rils, eJreMeHTE ce olpeAerrs or:

(5.18]  6y =

t26
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B san$cuuocr ot bosa na xoft eran o'f rexgonorl/tt{Hllt npoqec

BtplrrBa KoHTpoJrbr, Toft Mo)Ke Aa 6tAe BxoAeHr onepalrnoHeH n I'l

Bxodxunm Konmport npeAcraBnsBa npoBepKa Ha AocraBsHilTe
MaTePlIaJIlr, eneKTpoHHI{ U MeXaHUYHU eneMeHTH U B'b3rr'I npeAu BKn

Hero ltM B rrpolt3BoAcTBo 3a ctoTBeTcrBI4e Ha TexHttre naPaMeTpr'r c

KBaHUSTA Ha CbIqeCTByBaUllrTe CTaHAApTUT HOpMA'IU n TeXHUqecKlt
gus. Tofi ce HaJrara nopaAu B63Mo)tcnocr"ra 3a noHttx(eHo KaqecrBo Ha
erIeMeHTI,I BCJIeACTBUe HA HeAOCTATSqeH KOHTPOJI OT CTPaHA HA n

Terrs, I TaKa calqo BcneAcrBrle atsgeftcrnuero Ha pa3nl,tqnlr r[arcropn
Tpaucrropn{pane il ctxpanf, BaHe. Irlnr}opuaq[ sra, no[yr{eHa nplt
KoHTpoJt, nocrtrrBa n o6rqara cucreMa aa ynpaBneHlae Ha KaqecrBoTr
upolr3BerKAaH&Ta OT nPeAlplItTLleTO npoAyKqlt.s.

flpn rxogrilc KoHTpon. KoMnneKToBaulnre eJIeKTpoHHH eneMenl
B53rrlr ce noAJlarar Ha r3nrrrBannt, qlruTo o6eu n ycnoBl,tt Ha n
He 3aBUCCT OT TUIIa HA UsAeJIlreTO. TeXnOAOrnqHI,[AT MapI[pyT Ha B

KoHTpoJI BKrrK)rrBa cJreA,nltTe B]rAoBe pa6otu: 1) npoaepxa Ha B%HIuHI,ra
2) usaagroa (noa6open) KoHTpon Ha f&6apnrHltre r! MoHTa)rcHI'rre pa3l

3) npoaepra id rexxonofrlqHtrre crofictaa (naupriuep cnoreuoct); 4)
ae)KAaHe Ha eJreKTporepMorpenl[poBKa a npoAtnrKeHne Ha 168 'raca

uonrrurena pa6otna reM[eparypa Ha cpeAara; 5) nponepra na
eneKTp[qecKH flepaMeTpil uPu HoPMqnHI/I KJruMaTltqHn ycnoBng, fiptt
HilrKeHa lr noBurrreHa pa6outa reMneparypa Ha cpeAara; 6) npone
A,lrHaMHqHnTe napaMerpl{ np}t HopMalHI{ KJr}rMarI4ttHu ycnoauq 7)
KqnoHaneH KoHTPo[ npll HopMan'lil Krnrl'.aTuqHl! ycJIoBI,Ig u npu
pa6otna reMrreparypa.

3a oqenra Ha KaqecrBoro Ha napruAa or N vls4erus, B Kof,To c8
Kpurln o qetlertnu vls4enus., ce Ir3rron3Ba xoefiuquexmtm na defiex
roftro ce oupeAeJlt no {opvynata:

(5.1e) q = s l N .

Ka.recrnoro Ha ctBKyrrnocr or naprr,rAu ce xapaKTeprr3upa c
f,Ta Ha pasnpeAeneHue na 6pox na qerlerrnure u3AeJurs l(t) nnn c
fiTa Ha pa3rpegeneHrae na roetluqlreHTa ni qe$exrHocr /(q). 3a
oqeHKa Ha KaqecrBoro Ha fr na 6poft naprrrA,r,t Moxce Aa ce u3rroJriBa
cusra na 4erlemnnre r{3gen}rr S} nnu ducnepcunma uu defiexmuoct
KO,ITO Ce U3ttltCJItBa C ITOMOIIITA Ha l/l3pa3A:

(5.20) s?=*I,',-q)',
KbAero Q e uarevau4rlecKoro orraKBaHe na geilerrHocrra. flpu
o6eu na naprnAlrre N, gucnepcnure S| u Sl ca, cBtpsaHr,r noMexcAy
3aBucrrMocrra S| = N'5|'.
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. l I IHlI tr  KoHTporl Ha AocraBrHHTe rr3Aerr,.rq Mo)Ke ga 6r,ge lo()", ' -
i : teudxoe ( nod1opex /,  rcaro o6evtt rra KoHTpoJtupaHara rr3BalKa ce
' l  no  Sopvyrara :

n = t r o 2 / e

:- e roc$nqHeHT, saBHceul oT npHeTaTs BepotTl{ocT 3a r-oAHocT Ha
:-ra P; r -  cpeAHoKBsAparHr{Ho orKrIoHeHHe Ha r,r3crreABanlr l  BxoAen
' ' j -"pr KoeTo 3a HopManHo pa3npelereHHe e a = A..{/6, rt l leto A.4 e
; Me)K[,y ropHaTa rr AorIHaTa r.paHr{r{HH cTofrHocrH Ha KoHTponH-
-i.lpaMeT'Lp, 

AnAeHI/i O TY; 6 - 3AIlaAeHa TOt{}rocT Ha H3rIr/tcrIeHHtTa.
i freHo Ce H3non3Ba cneg,HOTO nPABH-IIO: aKO l lpvt H3B^IIKOBH' KOHTpOI
': l { :  noArex<arqr{ Ha 6paxynane erreMeHTH H TexHr/t.r tr  6poft npennruaua

:. Ha KoHTpor ce noAnara H3BnJ\Ka c yABoeH o6eu; aro npu nposepKa
,i:lwa 6pof,t u3Ae.nH.s ce oTKpI,re MaKap H eAHo ra 6paxynane, Tor.aBa

;rlltsa 10096-08 KoHTpon Ha nap"r,rAara.
raBHtrTerIHHcr aHartt3 Ha cToftHocrra Ha pa3xoAHTe 3a npoBe)KAaHe
lpoJrHH onepaunx H 3a 3aMffHa Ha 6paxynanlr erreMeHTH, nonaAHarln
lnorrHara anaparypa, no3BoJrrBa Ar! ce or{eHH qeaecto6pa3Hocrra r,r

, .  ,r l6epe-BHE6T Ha BxoA,Hrrr KoHTpor. f l tnHara ctoffHocr Ha pa6orn-
ocuryp.rlBaHe Ha KaqecrBoro Ha roroBvr r,r3Aerrnr C ce onpegelq no

l, t  , l I r ITe:

. I ] i I  OTC CTBUE HA BXOACH KOHTPO' I

' '  C o  =  P N C n ;

.pH cTonpoqeHToB KOHTpOI

C r c o :  N C x  *  K I P N C p ;

. :pr4 H3BaAKOA KOHTpOTT

f l . ' r j  Cn ,=  Pa lnC l l  +  (N  -  n )PCp- tnK2pCp l *  nC l i ( t  -  1 , . \ ) 1p l  ,

lr. j("-r 'o P e napiHrupaHara or npoH3BoAHTerIt Bepo.srHocr sa 6pax Ha no-
r,ir.r6rr{HT€ erIeMeHTr{ vr B\snu; N - o6ur 6poft Ha H3AerMsra B Aocra-

,n^.Ta napTr{Aa; cp - ps3XOEH 3r} HaMHpaHe H 3aM.SHa HA Her,r3npa8eH
fnm.:cs1'; C6 - crofiHocT Ha KoHTpo[a Ha eAyrH ene-
t rrr; K1 - \en Ha 6para, AonycHaT npn 100%-
)rrrr i  i461rtoon; Pa - 

.BeporTHocT 3a npHeMaHe Ha 3
irl'r'r.rAara; n - 6pofi Ha H3Aerrlr.ETa B lr3BaAKara;
l ,  .q,.r ln Ha 6parca, AonycHar npn H3BaAKoBH.a KoH- 2
l1r 'rr.  C novoulta Ha re3!I ypaBHeHltq Monar Aa ce
flr"fpoqT npa$r,rvHr.r 3aBHcHMocTH Ha pa3xoAnTe 3a t
l.f ln'po[ t{ 3aMrHa na ge$erctHu vts4enn9- rato SyH_
lr(rrr{ oT KaqecTBOTO HA AAAeHa napTHAA, XApAKTe-
lrlrrpau.{o ce c rapaHTtrpaHaT8 OT npoH3BOAHTen'
F t )oETHocr  ra  6parc  P  ( {u r .  S .a) .  Kar ro  ce  BH_
.ir,r  or Surypara, rpa$urara Ha ntJrHara crof iHocr

|  |  ,  ' r r c T p y t r p a H e ,  t e x g o a o r x i  H  H A A e x l l r r ( ) c T  H f ,  l ' ( : A
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Ka o" Pl ce nPenoPAqrA Aa He ce npoBex(A8 KoHTPoJI' npu P1 < P <

nPenoPtYBa I{3Bag,KoB KoHTPorIr I npu P > Ps - 100Vo'oa KoHTpon'
"'OcnoaHH H3HcKBaHua, Koltro ce nocraBrlT npeA yHHBePcaJIHara

Ha pa3xoAHTe npH JIHrrCa HA BXOAeH KOHTpO' npeACTaB[tBa HaKflo

B8 rrHHnA, nPeMttHaBaula npe3 HaqaroTo Ha KooPAI4HaTHaTa C

AoKaTo npu H3non3saHe Ha 1007o-oS KoHTpo[ Ta3H 3aBHcHMocT e

plr3oH"anHa npaaa (3), a npn H3aaAKoB KoHTPOI Tt e HetIHHeftHa (

ue6op Ha onrr{ManeH no cronHocr EapuaHT Ha KoHTpon Btpxy aoq
oc ca MaPKnpaHH TPH XapaKTepHU TOTIKH Ha EeposrHocTTa 3a 6p8K
u Pg. Koraro Eepocrnocrra 3a 6par na AocraBcxara nap"HAa P e

l IpH nsxogHn.s KoHTpon roroBara npoAyxt{Hrt ce noArlara Ha r.Hap.
rnoqcTBeHH 14 TI,!nOBH H3IIHTBaHHS. IIprruIaod(tt t6(ttunte U',tr l l t t t ,Eurtt t"1,
. ce npoaexcA,aT B caMHs u,ex, BKtIKri{BaT KoHTpotr sa Hafi-clulecrBeH},t-
,rrEeJlgu{rrre) napauerpH Ha H3A,enHero H npe3 Tsx npeMHHaBa rl trara
:seAeHA npoAyxqHtr. Ha munoeu usnumsa\uS ee noAtrara caMo r{3BaqKa
'r..AyKIIHgTa, 3&. KO.ETO ce H3a'bplIIBa npoBepKA Ha BcHr{KI{ BKJIKITIeHU
:is,paMerpu Ha ?r3g,erluero. Tesu H3nnrBaHHr c8 no-npoAtrl)r(HTennr,t
,{po8e}KAaT 5 CneqnanHo o63aBeAeHH c npeqH3Ha H cnellHarrH3Hpa-
rr" l)aryp8 aa60peropHlr 3a rexHHi{ecKH.KoHTpon. Aro npr{ THnoBHTe
'Barlrt"s ce oKax(e, ve 6poxr Ha i,r3AelHqrar t{rIHTo napaMerpl/r He orr
.:ifT H8 L{3HCKBAHI,IATs Ha Ty, npeBilUlABa 3AAAAeHO qHCrIO, O6er,rut Ha
:.r,iaTtr c€ ylIBo.gB? I{ npoBepKara-ce noBTapx. IIpu orKpHBaHe Ha HeAo.
'v 6pOfi HeKarIecTBeHH H3AerIng B HOBATA HgBrrlKa, qrIla,Ila napTHAA ce
- 
ri"4.

,.li' crblr"(ecTBeHo 3Har{eHne sa npaBl,tnHoTo B3eMaHe H8 petueHl,te 3a ro-
. 1'Ha upo,qyKrl lrsTa npu HsBaAKoBHT KoHTpon e npaBnnHHtr u36op Ha
r i irE KOHTpOnnpaHUTe I,r3AerIHf U HA KpHTepHHTe 3A TOAHOCT HA, nAF
...'r'a. Egna naprr,rAa cg crtnra 3a foAHa, Konaro 6port Aa orKpHTure B

,:Sextnu H3Aenlr.s e no-MarrbK or eAHo KpHTI,tyHo qlrclto, nolyyeHo Ha
r;:.r H& r,r3qncneHr{c. B npotnneH crryvaft napTHAsTa ce 6parcyea. Fpa-
,l:r,:1irTA n+pTI,tA& MOX(e A8 6,bge nog,nolneHa Ha 1007o-os KoHTpoJI c qen
) r'rlpaHe Ha EoJlHr,rTe u ge<lerrHr.rTe H3Aenlr.s.

) t  r ' f8.

flr teopr.rera Ha HaAe)KAHoclra e E3BecrHo, rre npoqeccr Ha eKcnn(>
,r;(II.E HA eAHO r43AerIUe MOII(e Aa ce pa3AerrH Ha TpH nepHoAa: uu,aa-,rex
)r't04, xapaKTepl{3}tp8ul ce c noBHluel{b hgreH-
rf rrocT Ha oTKasHTe x; nepuod Hd Hopilu.lHa eK-
t, iumaqun, sa KorlTo ) = const u nepuod Hu uj-
6cile (cmqpeeHe), oTnrv.aBaul ce c 6rpeo xa-
lnane Ha I (Snr. 5.5). f lpea HavanHnr ne-
,rr. oT pa60TaTa Ha H3Aenr,rrTa ce npo.8B.sB8T

x rrrlTe cKpHTH ge$extu, npeAn3BlrKaHr,r oT H&-
rr ' i1 l { i {e Ha TexHorIotHr{HI4a npoqec,  oT Henpa-
rr lto c,bxpaH.fl BaHe HIU TpaHCnOpTI,tpAHe, KOr4-
l{3 ca oTKpHTu npH TexHI,rqecKl,tt koHTpon Ha

l,r)MeTpuTe Ha rr3AenlleTo.
B saaucuuocr or HaAelKAHocrra, Konnqecrloro r,r rrl[a Ha eneKTpoH-

'r'(: e.[eMeHTI,t, a TaKa cGulo oT TexHoJlonrrTa H KynTypsTa Ha npot{3BoA-
Ior I"IpoA.bJI)KI{TeIIHOCT?A Ha HaVaIIHI'rt nepr4oA Ha pa6oT8 Ha anapaTypaTa
r r 'paHl/rq,r4Te ot 10 go 200 .{aca. BrsuHKHaJrHTe npes HaqanHHc nepHoA
r1a3n \,rorar Aa ce pa3Aerrsr Ha 6arara Ha nopa)r(Aaur,HTe rH npuquHlr

ro/reMn. flponexcganeTo Ha onepaqtloHeH KoHTpon no3BorlfBa 5"2.2.  TexuororuqHa rpeHHpoBKa

HO AA Ce oTcTpaHtT lpeulKt/tr Aanx(aultt ce Ha HapyuaBaHe Ha re '.f i:xnonorn'rnara rpeHHpaBKa npeAcranngBa HsrrlrrnaHH.s Ha HsAerrH-
r. riplr Kor,rTo Te pa6oTrT B onpeAeneHH ycnoB}r.s c r.len npof,BsBaHe lrt{'l.u'. pe>l<uM, I43HOCBAHe Ha nHCTpyMeHTHTer HeBH[MaHHe Ha

H Ap. maKap qe nc'paHHoTo oTKPHBaHe Ha TpeIIJKH B TexHonortlqH[t c1;]:rHffBaHe Ha oTKa3H, B'b3HI,tKBAUltI B Hay8trHH.f, nepHoA Ha Taxl{aTa

qua'rt,t3HpaHa n3MepBaTetHa anapaTyPa 3a npoBex(AaHe Ha B]COAeH

ca: *aKc'luanHa AocToEePHOCT HA n3MepBeHnrTL, BHCOKA n

HOCT, Blb3ltot(HocT 3a onePaTlrBHa nPeHAcTpORKa nplr KOHTpOI Ha

MeHTH r Ap. 38 KOHTPOI HA Pe3lrCTOpIfr' KOHAeHsAT9pr/tr TPaH

TenpaJIHr,! cXeMU, ner{aTHH n'IaTKH Ca pa3pa6oTeHH TecTepl',t c n

ynpaBneHrle Ha pe)I(HMa Ha KOHTpOIT.KOIITO no3BOJIgBaT He CaMO AA

r,ilepaT napaMeTPI{T€ Ha H36pOeHHTe eJIeMeHTH' HO U re Aa ce copTr/r

rpynn. \
Onepaquoxnuum Kormpol npeAcraontBa npoBePKa 3a npa

BtpurBaHe HA HtKOtt nO-OTTOBOpHn OnePaqnu rlo npeve na

npoqec. 3a qenta e Heo6xoAHMo A8 ce HanpaBl't arlanH3 Ha

npoqec lr-onepaqiloHHusT KOHTpO,I Aa 6e B'bBeAe TaM' KGAeTO cTOfiHoCT

nno*unud TPyA lMTepuanut a raKa caulo BepotrHocTTa aa 6parc, ca

qec CnOcO6CTBa 3a 6"rpaOrO I/tM 'r JIeCHO oTcTpaHiBaHe, He e qelecGo6

BIBeX(ApHeTO HA KOHTpon cneA, BctKa TexHolorlrqHa onepaul'tflr Ttfi

ToBa 6H ocKanHJIo H3trl,ttrlHo vtslLefluero. I-lpn toua o64lnsr I4Ko

eSert or onepaqnoHHufl KoHTpon rpn6na Aa 6aAe no-roJltM or Aol

TenlHytTe pa3xoAH 3a HeroBoTo EtBelKAaHe. cneAoratenuo Heo6xoglt

oT BibBet(AaHeTo H& KOHTpO'I nO BpeMe Ha TexHoflorHqHl',lc npoqect

Ha B]xOAHr[ KOHTpOtl, Ce OnpeAe'Is oT HeroBaTa HKOHOMHqeCKa

3HocT. O6rxHogeHo onepaqHoHHt4nr KoHTpon ce n3B'bprxBa.no Bpe

HenocpeAcrBeHo cJIeA uacrpofira Ha ocHoBHH B'bsrtvr Ha anaparyparat

Mo)Ke ll'a 6rae xarro IOO%'oa, TaKa n n3BaAKoB.

Htxoinanm KoHmporr e 3aKflioltHTenHa onepaqnc 3a onpeAer.eH

TexHororHr{Hr4c nporlec, qpe3 Kotro ce npoBep*Ra ToAHOCTTa Ha

uHsra. Aorcalo BtBex(AaHero Ha BxoAeH I'r onepalltroHeg RoHTfx''-il 3sB

nrioHovuqec6ara qenecao6paruocr, w3xoI\HvlflT KollTpofl e

3a BCTKO 'r3I\enwe, BK'IIO1{eHO B HOMeHKIaTypaTa Ha npo!',l3BoAwTentt'

Karcro 6eute se.{e cnoMeHaro, 3a oqeHKa I{a Ka:{ecraoro Ha npo

HnTe 'fl3lie1tL| MO>Ke Aa ce H3norena xoe$nr1t4etrT1'T rra ge{ercrttocr

ns$ennsTa oT eI{Ha naprrga) HnH rrapaMeTpr{Te Ha 3aKOIta I{a [)a: i t l

nue lfu) wa I\ena na-gefretcrHure n3l\e'nun (ra c't 'nryttt locr or na'

l 3 l



Ha: oTKa3H Ha KOMnIeKTOBAUIHTe e[eMeHTH, CXeMHO-KOHCTpyI(TUB

xHoJrorHyHH n npo'r3noAcrBeHH orKa3n. Omxatume Ha KoMn)IeK
e.rc.uexmu ce o6scHtBar ctc crry.{afiHH HapyuleHlt.ff, Bt3HHKBauIu B
Ha r.sxHoro nsnornrue, ipaHcnoptnpaHe n caxpaHrBaHe, Kottro
cKpHTlr geSexru, TpyAHo orKp[aaeMu f lpyr KoHTpon. Cxeuuo-xouc
mua+ume omKotu ce o6.gcnlnat c HecaaapruencrEo Ha anaparypara,
ce H3pa3taa E KPnTI,IrtHocT Ha cxeMaTa H KoHcTpyKIlHsTa KtM'Bt

ero Ha Aecru6unusupaulr{ $arropr B HaqarrHur nepuoA na pa6ora
p8Typara, Texxoilteuqxume omNaSu ca crleAcrBl,te or HectBt
TexHoJIorHrtH[t npoqec, a npou?aodcmaevume - pe3ynrar Ha cnyqafiH
pyureHHr Ha TexHoJrorHvHHr npoqec.

3a xauaacaaHe Ha qecrnre orKa3n, Helrs6er(Ho ctn'brcBaull,t Ha
rIePHOA OT eTCnJIOATAqHTTA HA eAHO paAHOeneKTPOHHO nsFletrl,{e, Ce

He caMo EtEet(AAHe Ha TexHorlornrfHa TpeHHpoBKa, Ho n npaBt{nHo

JItHe Ha xefixara npoAanxcrlTeJlnocr. Axo apevero 3a rexHorrorutl
HHpOBKa e HeAOcTaTAqHO, B naPTnAaTa OcTaBaT 3HarrnTeJIeH npOqeHT
Tru us4enug, a aKo ro e n(>roJrtMo or xeo6xognvoro ce ny6n Heon
Bpeue H cpeAcraa u ce cKbcaaa nepuoAa xa nopvaaxa pa6ora Ha
Ilpu npaanlen us6op Ha BpeMero 3a rexHorronnqHa rpeHupoBKa
orpa6orxa Ao orKa3 Ha anaparypara B nepnoAa Ha HeRHara
ce yaenD{rrasa 2.,.3 n.brn. OnpeAengnero Ha npoA%nt(ItrerHocrra
YalrHt/tr nepuoA or pa60tara Ha eAHo n3Aenne MorKe Aa ce n3BapruH
n3norr3BaHe Ha anaruruyeH ilrrlr rpa$uven MeroA,I/r. AHanntn.rHlact
H3r,rcKEa Aa 6rAe cr6paHa npeABapilTenno un$opuarrlrr 3a orKa3lrre Ha
parypara Ha eran npor,t3BoAcrno ,t eKcnJloaralrrlc. Fpa$nvxuer
cDe)|tAa Ao nocTPotBaHe Ha eKcnepl{MeHTalHo cHeTHTe 3aBuc}lMocTl4
MeHeHHero Ha noroKa Ha orKa3nre or EpeMero na pa6ora Ha anapa"

3a crrcgaaHe Ha BpeMero sa rexHolornrrHa rpeHl,rponKa Mo)I(e
't3notl3Da uemodtm Hu cbanecmHu mexHorlo?uqHu utnumsaHua, npu
u3p.ienunra ce noAJlanar Ha eAHoEpeMeHHoro Blb3AeRcrBHe Ha
crJE, Ha MaKcnMaJIHO AOnyCTHMO 3aXpaHBaUlO Hanpex(eHHe I{ nO
TeMnepaTypa H8 oKoJrHara cpeAa H T,H. flo To3r Har{nH Ype3 eAHoBpe
atzgefictrue Ha qecra6nnuzupau\ure $arctoptl ce ycKoptBar Qnsnro-t
qHHTe npouecr4, HacranBauln B MarepuanrTe flpu fcxHara ercnloa
u r-rpoflEi.aaHero Ha cKpvtru ge$ercT n Ha H3nol3aBHlITe eJIeMeHTH tl

Cneq raueHa Ha orKa3annre (ae{ercrupanraul no BpeMe Ha rex
r',r{HaTa TpeHnpoBKa eJIeMeHTI{ U B',b3nn anapaTypaTa e noToBa 3a

eKcn , I oa?au r8 .

f lpu npoerrnpane Ha rexHotrorHqHara rpeHHpoBKa tpe6sa ga ce
genn: l)  apeueto 3a npoBe)KAaHe Ha rpeHupoBKara;2) nocneAoBare.n
rra rexHonorl4qHnTe vrsnnrlarus; l i )  neptrognr{Hocrra Ha nponepKa
paMerpnTe Ha w34ennero; 4) o6eutr Ha KoHTport lpatyrre napaMerp!{.

Koraro B npneMo-npeAaBarenHnre H3ngrruauus Ha anaparypa

upe;tltulle.ilu n3nuTBatlu9. tla l([lnVaTuY.tlu u MexatlHtttl14 D'I'3Aelzc

orrJ)( : / tcreHa npoA' l , ' l t ( I , lTerHocr,  EpeMeTo 3a r lpolre)K/ la l le Ha TexI IoJIo

I I cr cnegonareJrnocrra Ha rexHorlorl4r{Hnre ytstruru erttu! s rpa6na ga 6r-
r^r(aBa, qe c BpeMeTo rrocTeneHHo .q,a ce HaMaJItBa HaIIpetHaTocTTa Ha

rurnra. Tona AaBa B63Mox<Hoc? "npn4o6prturett ge(leKru Aa ce npo.sBsT
' TIeABaUIHTe B}lAOBe I1l3rILI?BaHH.s, KoI,rTO ca n(FMaJTKO pa3pyUIlITenHU.
i{ ToBa raxaBa nocaejloraterlHocr [o3Borl.aBa no-Togno Aa ce onpeAenu
[T'bT HA npHKnrOyBaHe Ha Har{aJIHI{t nepuoA I{ Iro To3I,t Har{un Aa ce }I3_

rrc Heo6ocHortaH pa3xoA Ha BpeMe r{ Tp}lA. Oco6eHo BxrlrManr{e rpr6aa ga
ofir,pHe na ns6opa Ha pex(lrMa Ha ttTexcKurett Bl{goae rt3uuTBanu.s - Tep
,(ap, quKJrt{vno ntsgefictBr{e Ha reMneparypara H Ap., Kor,rro Morar He

Aa orAengr 'cna6ure' 
, Ho lI Aa BJrortrar KarrecrBoro na 'nopMaflHrreo

McHTH. Cae4 npurnpttBaHe Ha t' TeIKK[Te" Texxoror]rt{H}r u3rt}trBaH[x
sTypara rpe6aa ga nopa6oru B HopMarrHrlr ycJloBxs sa BpeMe, npeBlr-
ulo ToBa Ha n3nnTBaH}ttTa.

Baxcen Etnpoc npra npoBe]I(AaHe Ha rexHolorr,rqHara rpeHllpoBra e
HJIHOTO OnpeAeJIaHe HA nepHoAlrrrHocTTa Ha npoBepKa Ha KorrTpoJrltp8.
napaMerpu, Korro rpe6aa 4a 6tge raKaBa, ue saly6rare na pa6orxo
48 ca Mr,lur,rMannn. flpenopbqBa ce KoHTponrtr Ha napaMerpnTe A,a ce

prrrBa IIpeA}| n cneA npoBerKAaHe Ha ]r3nI,!TBaHe.

flpu rexxoloruqHara rpeHnpoBKa ce npenopb.rBa KoHTpoJIupaHe ca-
HA OCHOAHUTe IIApAMeTpU HA I,!3AeJIUeTO, KATO 3A qenT8 Ce HgTTOJI3BAT

3A &BTOMATT,TYeH KOHTpOrr.

- 
5.2.3. EaexrpuqecKu MoHTarK

EnerrpnvecKuar MoHTaxc npeAcrsEngsa rexndJroruqeH npoqec, rtpu
eJIeMeHTUTe U BA3JI[Te Ha eAHO n3E:errl,'ie Ce CBAp3BaT rIOMe)rcAy cl,r B

c np[HIILrnHaTa eneKTpnvecKa I,! JrI{ eJIeKTpoMoHTarKHaTa cxe-
. 3a rasu qeJr Morar Aa ce rmnor3Bar nocrroannlr u rroADurcHr{ (pasrao6e-
u) rcoHraxtrn caeAuHeHna. fltpnure Ge ocGulecrBcBar Hafi-vecro vpee

)qBaHe, 3aBaptBaHe 14 3arlenBaHe, a BTopI{Te - c noMotqTa Ha ule[ceJIHII
I\lnrure ilu H rrocpeAcrBoM nracrl,tttna 4e$opuaqlrr Ha KoHTaKTyBaIIIrrre
bpxH[HH. l4s6oprr Ha MeroA 3a KoHTaKTyBaHe 3aB]rcn or npeAna3Ha-
HeTO Ha eJIeMeHTnTe; BHAST n M8Tepnara Ha TeXHltTe USBoAI{; TeMnepa-

prrara ycrofi{rrBocr Ha nJlarKara u pa3nonox(enl{Te B6pxy He.g eneMeu?n;
l,urMarnynute rlaxropu H MexaHur{HI{Te HaroBapr,alnyre, Ha Ko}rro qe.6tge

Fri(rro)fieHa anaparypara u Ap. Ttfi raro 6poxr Ha KoHTaKTHHTe roqKu B
llrlro err€KTpoHHo I,r3,qenue e MHoto toJItrM (raoxce Aa AocTI,rtHe AeceTKI,r xu-
6,r;:rr), or KaqecrBoro Ha KoHTaKTyBaHero 3aBr,Icr4,qo rorlgMa crerreH HaAelK-
firtr .]Tr'a Ha ToBa Vr3p:eilVre. Peeynrarure oT eKcnepnMeHTarrHI,ITe I{3crIeABa-
,il!li .roKa3Dar, ve 50...8070 0r ncusrclLr oTKa3I4 B anapaTypaTa ce A'bn)r(aT Ha
l. i .r i .rccrBeH14 eneKTpHr{ecKl,t  KoHtaKtu. 3a ocufyp.sBaHe na Heo6xoAl4Moro
r r .GTBO Ha erreKTprrrrecKr4Te KoHTaKTH re rp.a6na Aa npJrTer|I(anar: 1) nu-
rrrr i  HEA€)rcHocr n graroTpafiHocr; 2) Mr,rHI/rMatrHo oMr{t{Ho c6nporr4Bne-
r,rr, ,  cra6u.rIHo npu pa3ni,rqFI14 KrHMarr4r{Hu n'rsgericrnr.rx; 3) uarcuMatrna
r, 4HHyHa rKocr;.  4) n' lsr.aoxxocr 3a cBcp3BaHe Ha pasHoo6pa3Hl4 ctqera-
,,  Ha MaTepHarrH H THnopa3Mepu; 5r) ycrof iuvrrocT K6M TepMourlKnr{paHe;Ta TtrcHl , lpoBKa ce }{aM.an'{Ba.



, .*li€r a aI(?I4EHa'ta ra3o6a cije,ii,;r (EoAopo!,i B'butepoAeH oKlrc, a3o-
, '1 -'i)o,qrra cMec 11 Ap.) ocFeri 3a salqr4.fa ce r43non3Ba rt 3a o'rAenrHe

t :,l'ra noFapxr{oc'f lir Be"ie o6ira3yBar{H oKr4cHH (lranrtau. B ctrqoro
r.' .{'i'I,tBHt!,re l.a3oEt.!;.:}re&I{ [tora?,ria D3a]IMc,netlcTBa" c MeTarIa 14 npu-

, I'i.,a3ynaFrKl,t HexceJlarefir{u npoF,yKTI4 (xuF.pfinr4, i:II4TpH,qr.r, y.apSv$*r),
I tt-.!o.tu&8aT q)u3HKo-M€xaHL{.rHI,Ire ilsoft crna }Ia +GeI{HHeI{ugTa.
, !,rii!-rocrra Ha dnanxo.rurlxani.i{HuTe MercA,u 3a e?Aerrrne Ha oKI4cHrr-

rlrrr;r an or Bano.aaaxlrre MererrHn rlonbpxHocrr{ ce cBe}r(Aa Ao r.sxnoro
1,, :r"tsaHe noA cncr pasToEeJl Iip?luofi c noMoi;iTa Ha ynT[ra3ByK, Tpr{eHe
,rr' rplttttTe, c Hsfloil3BaHe Ha pelr(eul .Hnllr a6pasuBeH lIHc"pyMeH?,.npll
rt, ';:KIIOE 3aIIIUTaBA nOBbpXHOcTI{Te Ha cnOABaIII4Te MeTaJI}I OT KI{CJIO-
I rr;r 8a3f,J|X8, I't BCTtnBa C T.sX AAA snSnVeCrcn KOHTaKT. TeSU lterOgU Sa
1rr;.!!p8He Ha noBlpxllocTTa ce xapaKTeptr3l,Ipar c Hr{cKa npoI,IsBoAI{Ten-
r, l{cpaBHoMePriocT np}r oTAexSHeTo Ha oKr4cHHTe rluanru.u BKJrIot{BaHe
[()c4eAHI4Te, A T&KA CSUIO H Ha r{scTntl}l OT a6pa3!rBa, B CrIOfiKaTa.

( iauotlnrocnpaul,prre ce npnnon c%Arpx<at' KoMnoHeHTr,r, Ko\,rro pearrlr-
,rK1'rrBHO C OKI{CHUTc $UlUlt Ha CIIOf,BaH}ITe MeTaJIr H npHnO.S, O6p8-
tlKff nplrnoBa rrecHoronuMl{ ur'IaK}I, BaulHTaBaulH lloa6pxHoc?Ta Ha
)8rin.rl MeTS,I ]t npnnof, oT no-HaTaT'blIIHo oKtrcJIsEaHe, flpn resu npn-
r,lrcoKS aKTHBHOCT npglTelCAAaT He CaMO tllrcCUpaUlnTe KOMIIOHeIITII,

ru 'fexHHTe oKr,rclzr. fIO ctcran n XapaKTep Ha AeficTBlre caMoabnrocHpa-
t ce npnn0lt Ce pes.4eIIET D {eTUpI{ rPynu: npl[nOn c &JIKaJIHII MeTaJIIil

, Ii), c 6op, c Soc{op 14 c HsKonKo KoMrroH€HTH, .
lla ;1a ce oc'bulecrnrit sJauilodeircrnaue Ha ?pa*iqanra "ocHoeeH i'temar-
,ri'" e ueo6xoAtrMo MeTarIuTe Aa ce iarpegT E Mf,cToTo Ha 3anocBeHe.Ao

r,|J)aTyPa, nplr KogTo TexHi{Te aToMr{ AocTr/rFaT trIo Heo6xo,q}rMoTo H?rEo
rlrcprH.sTs 3a axTnEtiparie. Ta3u TeMnepa"ypa e o6ltKHoBeHo rro-B]rcoKa
r,'i{nepaTypara Ha TorreHe Ha npHnos. BsanvoAeftcTDrleTo $a rpaHnlla-
'f.{l'r'ajr-Ter{eH 

tlpuflofi't ce ocbulecTBcBa Ha ABa eTara. FltpnoHavanno
I r, .reHlIsT npunoit yMoKpfi noBlp:(i{ccTTa r{a ocHoBHHg MeTarI, npu Koe-
r' :j.(e.[cTBi4e c6nuxcanaHe Ha MeTaJIHI{Te aToM!{ H8: pa3cTogHue no-MaJIKo
l{i i 1i111, B noB':'pxnocr}I}rre cJroeBe fla B3a}r}toAetlctnaulnte Merann 863-

xr..fl Eplt,$Klt, vlrsTo rrpHpoA,a e KBaHToDa. KaqeclBoto yitoKpgeMocT Ha
r r r iii lrHg npurrufi xapaKTepH3npa cn€rco6Hocrra Ha HetoBHTe arol(n Aa
, ,.F3FaT f aTOMnTe rla cnocBaHHTe noBaP:tHOcTtr !{ onpeAens Ao roflt-

. i :]eH MexaHtlqHara -qiaflcT It K(rpo3!4t{oHHa yc"oftt{!,rBocr Ha cnorlfiaTa.
, ;uiIt.ET eran or a;eruogefic'tBHero ce u3pa3.rBa B pa3tll{tsaHe Ha rrPu-

. ;roBlF:art{}(}T1'3 HA CnOtBA:lltTe !ieTa:lr'! t{ 3aIl6JlBaHe Ha Met(AI'rHaTa

r: Ttx. cncc.tS';ocyl'ir it.i pa3Tof?eHllj{ rIpHrrcfi Aa 3anlnBa MexcAHHa-
'1 !,1 cflogBarr.:4'rir il.Taiitn{ ce HaF] qa KanllnfipHccr, Kogro ce I4SMepBa

f 3a pa3]lltqrtlite rlj,tAoEe IIpHMlt td cnofiaaHH h{eratli ' l ce !I3MeHJI'B

rr . r "c 30. . . i20 rn in.  B npoueca t {a pasr l l { tsaHe ce oct l ldecrBsBa B3au-
f,g!!e :Ia Terilli.,l 'n rfa:ra na rlpHrlot c oclloBHu.E MeTar-I, npoflBgBaulo B

..:'.irr.) fi pw<p!?Ltil Ha ilreT&itr{Te. cropoctta H Acx60r{wP.ara {a 
re3l{

tii 3aBlt(:.Ex' or ltpnpoj:r,ara Ha B3anM-\i/i€rcrBauII,ITe MeraIHr TeMnepa-
. . .  f i \ i l i )o.Ti 'a t l  RpeMeT{}  Ha HanptBaHe. B peayntarHa pa3TBaptHero I {

i ; i  r ' i i  re r i6pa"syn: .  crpyKTypa Ha c i loel lB.q [ leB, noKa3aHa Ha &ur.  5.6d.
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BHIIiT{&Hi4e r, 'e i,r.,yc :r1t'ue.,i i i l . i i  :L,j. :)+'.cJ{B;'.: ' ir;: '  l ! i l . i i id.: ' i  :I3::i- i i I i{tr

EpI,I j i i i lKeHile B i '*Xi10.i iui ' j ; i i i-: 'a I1.1 r:).1{}j:.: ' ir. ' , jLrUi.I:.{ Mnl: T'i!?li It:,: irC.4..

Tgitoffaanetur; a .rri;- ioilcc Ha Jb.t).;, '4;, ' t: l j : i t i i  i ::a Me'r'alIIt 9 r 'B' ' i .:;. l i ;.)

H l fe  qpes  R6Eei - !c i . . l . I - r , .  B  f :D ' ) t l , r : l i i r  \1 , ' ) r<J) " l i .K  t ia ; )a3 ' ; ' cn i i l - ' , :pH i l ' ra ,

B3aI{rt{O93,!iC.fl8a C- i ' !:fr{t3ilr{J{ 
'+u'i., i ,. 

i ' t  cf,t l,ta;*;t, l : |eq::a M:1'aJliIa npcc

cneA Kpac'J 'a.r r ; :  ' l Ipa: :e ' r 'c  r i i  Kc: . i3 ce . . : ' -JAa;a c i t ' ) : r t ,&rr  t i l r .3.  :J ,1 ;

I{a KaqecrFtH:: cfiu.rl";'i ir Het:ijr:t;;I*"lst linDrii.6?cr:I(a Hn uoli'-spxHHH

I4TO IIIe (:e SarCtlial, tJ iti '. ' iri:io'1!a,He tia c']rer.[liiIgisitl4 iF r,ler:'.:iH ii f

3) ocrar3rpxnaHe rla :,:tiii lt,vr+,ti...iJcr8't.J Fia ri)a,r.l.HIJ,a're "o,:HoDeII Mc?a

noii"l 4) rltr3,[iB;He l;; yci:o;i.ril :i] ntrt{{:'r;r-ti,\3ar{!ie Ha 'teqFr.,3,'ta

npocnoi{Ka. .

I lodeomri , ix i i r i lo  Hi i  nat i l ; . . r ' j i , r t ,m ne BKrr i ' lq i ra orret t t i /x  i  jn  3:rM,I

HU'{ OT Opfa}Ir.rlt i{ i i  MlJj{i.! i f i}, i . ir ' : '  r i lrt):!trxc;r, t4 H3 oKltcH}4 .lrrft i tr l! i . : iol{ 'ro

n.q'IcTBaT y\doF:p.{HeTo Hrr ltu;riL j.ixt,t3c-fi,l?e o'f pa3 l0)lei-Itrt; npvt].i\l4, a
KOi{ Cilyqau i{aH&o.rlHe ria lxiKi'i.,Tiig, liol{cr6Pr{BalJ(rl ycfloi}lljlra 3a --:

u)rll IIOEI4IIIabAUIId MCy-a:;'!\.ti.:aid I{ KOpO3liO}iHa ycTol:i,{rIBocT Ha
Ilarpreaueto lla JcIr')DH'As. lierart rf pa3To;radanero I{a nilnno.q

HaMatIgBaHe Ha T'{XHA'fA &*(TrlRHOcT BcJIeI\cTE?Ie Ha S:,aH}iOAertcl'BI4e
cJropoEa oT B,b3,q,yxa u o6Fasitali* Ha oKr4cHr! Sunun. 3a arcnt
.MemLrHume nos?rpxHocnil u ii)itttflfl iorgeanHe Ha o6pa3yBarlHl.e ce iJ
Ha SanoJltaHe oKucr{ll ciisclie ,4 3auII{Ta Ha ncts,bpxHocTl,ITe oT no-
rrrno oKlrcJrrnaHe) ce &rsr-ror.:snaT ,lrnroclr, r.a3oBr.r cpeAr{, caMo{lrrtocup
npunolr r4nu pa3.[r4r{Hr4 + il iaKo-ivrcxaHr4qrrr4 etr;1efi cTBlre (uexann
6paguu, Snrpa3ByKoBlr iri,qr?dr:,rj{ u pp.).

Hafi-paanpocrpaHeuo li o6ulgi-(oct%rrHo e BanosB;rnero c Srtrocn,
KaTO TO Ce peanllt3r4pa n o6llrciroBeHn atnaoc$epHl4 ys;roB?r.e $ 6es u:r
He Ha cK6no o6opyqaaHc I'deToneHr4cr Snroc yMoKprr ocHoBHr4t
upfino.fi u nsar.tuogerlc?br-! i i9x, B pe3ynTa.i'Ha KoeTo ce oTAentI oK
$unuu. flpr,r roaa c€.G'n.:i3i:;& zlrcTvta:ae vex<,4y(!a:oeir npaHrdqa \

'Ha HeyrpanHu r{ aKTnBHr,r. Hey,rpalHata fa3oBa cpega (asor, aproH
nuri, KpunroH) ce u3noJr3Ba 3a 3aul!{Ta u" 

"no.ssuHnr 
ta.ran u npr,rn(

t34

$aroc, Kosro B rrocrleA,c.fi3?,e ce r43MecrBa or pa3ToneHnri npnnofi, c
npaKTzqecKr4 ce ugKlrrota.: i:'r,s;1ef:crB!rero ria a,rvoc$epata. Oc.ra
oT abnrcca u Dpo!,yKT,4 i)t, uer.oBoro nsauucpeiicrBlre c oKi{L:Hr,rre (bil
Mofar g,a o6paaynar s 

-cnccu!.ril .tuets uJjIaKoBI4 BKnro.rBaHI4g, l(oll,io c
BaT MeXaHUt{HaTa CKOCT, Il-r)pl)3t4oHHata }CToIZ'|I4BOCT i4 XepMeTHqH
c'beA,rfHeHueTo. To3u Hep.{Jc1'a?,bK MOtKe Aa ee i,rs6errre r{pe3 rr3norl
6esllnrocoao sarrogBaHe, xcer,o ctj ocGrqecrB.srBa B cneuuaJrHu ra3oBr4
ilnvr B\B BaKyyM.

lasonure cpeAu, i; Koid,fo ce l43ts ptuBa :jauorBaHero, ce
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a)

- Our'  5'6 '

Ilhapunara na grr$ysuoHHara soHa h oKa3Ba c%ulecrBeHo BJII'tsHue

"*oitrt 
Ha cnoftKara ({rar. 5.66) u 3aroBa BlrB BcQKlr KoHKpereH

ycnoBlrffTa aa rano.*s.He tpx6aa Aa 6lA'ar nog6paHn raKat t{e urupnn{

inrlysuonxata 3ona Aa 6rAe a rpantrql{Te 0,9"'1,2 pm' j

Cneg otctpantBarre Ha u3Tot{HlIKa Ha rottJruHna eHePrug l

cTaEIirf,T HL Kpucmanuza4un ua iematxama npocrtoilrq', B pesyrlTaT

ce o6pasyna cnofBaullrsT ruen. Ka.recbsoto na cuoftrcata 3aBucil c$a

no ot,lopuara Ha o6pa3yBznuTe ce npu ox[axcAaHe Kp?rcTaJII/t' E6pxy

oKa3BaTF.I j iyl ' ; : frueroneM}rHaTaHanpoqeuaMe)IcAycIIo'BaHI{Te
Hrr, oflpeAenslq reMueparyPHuar lps4uenT sa cnofixata n

cHrr)rcaBaHe Ha TeMnepaTypaTa.
BrpxyxarrecrBoro tta cnoftrnler ocBeH TexHonorHqHI{Te ycn

3aIIOtBaHe, oKa3Ba EnrIaHIte tr npaBr,rnHxrt us6op Ha MaTeplraJlllTe:

"o"""""; 
pastoapm il oTAeJrsT CblqecrByBauluTe oKltcHu $unuu u

clrBartvls. or rroBtpxnocrure; no4o6p.arat yMoKptHero Ha Merana c

u pa3JruBaHeTO Ha IIOCJIeAHUS. Te rp.n6aa Ea ce pa3nl{nat 6tpeo n

Mepxo Btpxy rroBtPxHocrra Ha cnoaBannre Meranlt' go6pe ga npo

B npoqelluTe n Aa ce oTAentT oT TgXr JrecHo Aa ce H3TJracKBaT OT

nenlra upunolt, Aa iloqar repMllr{Ho cra6unau, Aa He orAeJl'sr Bp(

3ApaBeHora3oBe,A.aHe[peAu3BnKBaTKopo3'I 'Hac[o{BaH}ITeMeTai
6rg,ar uKonoMtrttnn.' I4r6oplr Ha rlnroc ce I{3BbpIrrBa raKa, qe

xI[MUqecKa aKTlrBHOCT EA 6lAe MaKc]rMaJrHa B TeMneparyptlufl' uH

roftto ce orpanlqaBa or reMneparypara Ha pasTantHe Ha npl4noc

Ireparypara Ha 3arrogBaHe. B easl4cuMocr or reMueparypnl.Ic
aKTtrBHOcr i$ltocure ce pa3Ae[flT Ha HLTCKO- I{ BI4cOKOTeMnepary

eJIeKTpOMOHTanCHil CSeAtrHeHuf, Ce USrrOtr3BaT ocHoBHO

t[arcCn, Ko]ITO B gaBLtc]IMOcT OT Kopo3tIOHHoTO cll gefictaue ce obeAl{

flpullou u noqucTBarqrl TerrHocTlr. .:' 
ann"r^e o6pasyaar reqHa n raroo6paaHa 3aulllTHa 3oHa' qpe3l

npeAnasBaT noB6pxHocT[Te Ha MeTaJI}ITe I,I pasTolleHl4f, npl,Iuoll oT

a ner rpynn: 1) neroposlroHntt HeaKTIlIBnpaau; 2) HeKoposlIoHHlI

"ruaupanu; 
3) 

- 
caa6oxopo3rronullt arTuoupanrri t) ronoanonxn at

5) roposnonxtr BlrcoroaKTuBHlr. flo csos clbcraB rlarccure ce p

n's" 
"pynn. 

Kru nlpaara ce orHacflt $arocnte sa 6agara Ha rco
nonueQnpuu rlnrocupaqu cMorIlI. Te npurexasar cra6a xuMuqecKa

rf , aKTHBr4rpaan c 2...31596 opraHr'tt{H}r r.ucenuHvt, npHTex(aBar noBH-
;TKTHBHOCT r Ce.U3rrOrr3BaT npu tpynOBO H p6qHO 3anOCEalre Ha MHO-
rrH neqarun nJrarKH. BnucHuero Ha re3n Saroclr Bapxy H3orraquoH-

I '1 'NPOTHBJICHHE HA AHCNCKTPI{qHTC H NPCAH3BI{KBAHCTO HA KOPO3H'
x)uoAHntlnTe ruHcKBa c,IeA 3anotBaHe ocTaTaKaT oT T.ax Aa ce oTMnaa
rruo. B'bE BTopara fpyna ce BKlroqBar Kopo3HoHHo aKTHBHH $rrccu,

cMorIa.
',la 

npunou ce H3noJr3Bar pasnl,lttHu IIBerHu Meran[ H TexHH cnJraBH,
|.x(aBaullt IIo-Hl{cKa TeMnePaTypa Ha cTaIItHe oT Tasn Ha cBGp3EaHlrTe

. Cnopeg reMneparypara Ha cranrHe npr,rnonre ce Aencr Ha Hr-
, cpeAHo. n BncoKoreMneparypHu. flpn ranoenaHe n PCA ce H3norr3Bar

HlrcKo- H cpeAHoreMneparypHn npnnou (7:, < 450'C). OcHogHu
reHTH Ha TeSH npnnor! ca raJISaT I{ onoBoTor KlbM Kor,lTo 3a noflyqaBa-

cneqnarlnr/t csofictsa ce go6anrt aHT!{MoH, cpe6po, 6ncvyr, KaAMHfi.
l)oro r,t SHTlrMoHtT noBHulaBar, a 6ucuyrtt I{ KaAMI/tgr noHloKaBar
psrypara Ha cronsBaHe r/r ETBrpAsBaHe Ha npunos. OcseH ToBa cpe-
cbAeffcrBa 3a noAAapxaHe Ha MexaHl,titHara tKocr Ha cnofiKara nptl
lre u HaMaJrrBa oKncnaBauero Ha Kanag. Aarnuontr ctulo noBnrrraBa

TTa H8 CteAI{HeHI{9T8, HO A CIUIOTO BpeMe rn npaBH. KpexKH H BJIOUIA-

Pn3nuBaHero Ha npunog B6pxy ueq. MexauHqHSTa tKocr na cnoftrata
Ba c yBeJrHrtaBaHe c6,qtprKaHHeTo Ha KaIaR, Ho npn ToBa HapacTBa
Ha npltnog, ttfi raro onoBoro e npn6nusurerHo 20 ntrra no-eBTHHo

ltrJr&g.

l4a6oprr Ha MapKara npunofi ce onpeAent or npeAHa3naqeHneTo n KoH-
TnBHI{Te oco6eHoctn Ha H3Aerl}rfiTa, Turra Ha ocHoBH}ra Meral H Ha
JrorlIYHoTo noKpI{THe, MAKCnMaTIHO AOnyCTnMATA TeMnepaTypa npu
rlaHe H8 paAltoeneKTpoHH}tTe eJIeMeHTI,t, a c,bulo oT npeAflBsBaHHTe

r r prlnos TexHttKo-LIKoHoMI/tt{ecKn (uexaxuvna rKocT: I,t nn&cTr,r t{ HocT,
/ronpoBoAlrMocr, Koposl,tonHa ycrofiquBocr, xoetluqneHt Ha repMHr{Ho
rrrrpeHl,re 6ausrr Ao ro3'r Ha cnotBaHr,tre uerann) n rexHonoruvHn (Ao-
yMoKp.f;eMocr. Ha cB.bp3aaHttre Meraru, Bl,tcoKI,t KannntpHH cBoilcrBa,
,K TeMnepaTypeH HHTepBaJI 3A KpI{CTAIH3AIIT,IC C qe'I r/r3KIlOqBaHe Ha
ara Ha nopn It nyKHarnHH s cnofixl,rte u np.) H3trcKBanrrs.
C no.gsara Ha rexHononrlara Ha noBtpxHocrHHc MoHTax( 3anoqHa ycrr-
pa:pa6oraane Ha nacroo6pasHn np?rnou. Te npeg,craBJrsBar eAHopo-

rrua6aoHa nacrara Bapxy KoHTaKTHnre nnouIaAKH Ha nrrarKara.
l l r trucmeau4ume meqHocmu ca, npeAHagHaqeHn 3a orMnBane Ha ocra-

t lrre or r larcca Bapxy sanoeHnre noBGpxHocrn. Kolo$oHoBltre {nrocrr
T,THAHBUAyAIHO 3AnOSBaHe ce npoMI,rBaT c eTt , t IoB cnrf  pT,  a npu FpyrroBa

HKA Ce I{3nOJI3BA yltpaseyrcdBo nor{ucraaHe Hlltr noqlrcrBaHe c r{erKIt B
; r'ruo-6ensunoDa cMec I aueroH, x rropn paH H B'brnenoAopoAlt.

I (:ycrre.Hsr,t.g or npax Ha JrecHoronuv npr.rnofi (c gnauertp Ha t{acrlrquTe
2lt y,m), rlarcc (o6urHoneHo ronoSoH), aKTHBarop, pa3TBoptrren u Apy-
l (r6asxn. Kaqerr:noto Ha cnorBaullrre nacrlr ce onpeAerc or pa3Mepa
,r;rcrHI{I{Te I/t cTeneHTa Ha eAHOpoAHOCT Ha CGCTaBa: KotKoTo no-ManKu
'r;tcrtrrlnTe Ha nptrnofl, TonKoEa no-Tor{Ho Mor(e Aa 6tge HaHecerra npe3

l 3 ;



B gan[cuvocr or runa Ha npon3BoAcrao sanotaaHero Mo)Ke
B6pr.uH HHAHBHAyaJIHO HnH trPes H3nOn3EaHe Ha pa3'll/lqHu rPy

Au. HHp'uauqyxrtHoro 3anotaaHe e e$errnsno npn MoHTa)r( Ha
nrarKlr B ycnoangra Ha eAnHnrtHo t{rln q,pe6nocepuftHo n
o6euen ldonTarK, npn pcuoHTHH H peryJrupoBaqHn pa6orn ra gp.
npeAHuctrEa Ha npynoDoTo EanorBaHe ca: cTporo noq,4rpxcarie Ha
rHqHHt pe,|(HM, noDltulaBaHc Ha npolr3DoAnTerHocTTa H
,13Ag,tr',ATA, BA3MO)KHOC? 3A aBTOMATH3AqHS HA npOqeCA.
roaa, o6ave, HapacrDa? n3ilcrna,lAugra 3a eAHopoAHoct u Ka
noroBKa Ha nonapxHocrnre, Ba3HHKBa neo6xoAnuocrra of n
HA r|ePKlr 3a npeAoTDpaTrEaHc Ha nPcnprBaHero Ha repMoqy
cJreueHTn I| 3a n36trDane'na xaparTepHu gerlerT}r (o6pasynaHe Ha
or(tcrBaHe Ha nncrn lr Ap.).

l,BrprrleH HaqnH 3a peannsilpane Ha 3anof,BaHero 'rf,er noranaue e c
neHe (a), nprr KofiTo nerrarHara haatra ce 3aKpenBa B AtP)K8ren noA

,r oKono 5o, norSnr ce B6a aaHara lr ce n3Teut no nontpxnocrra Ha
rreHnfi npnnotr. flpen gtpxsreJlfi ce nocraBc AeaoKHcnHTer, rofito
TBa noBtpxxocma Ha nprrnor. HeAoctatgr Ha ro3n BaPuaHT e nr>
rr)r(HTerlHoro Bpexc 3a 3anogBaHe, Koero A(lcrnra Ao 10 s. Ha'tuxbr

ltoranaHe c ABnxceHlre run DuaxSIo" (d) noaroJlf,Ea Ap ce HaMaJrll 3HarlH-
TOnIHHHOTO HATOBAPBAHe HA nJIATKatA, HO Toglt MeTOA He Ce npenG

3& MaCOBO npOlrsBOACTBO, nop8,q,n SATPyAHeHO }lAAeT|cAHO sAKpenAaHe

crrerlHaJrHa MacKa e ttKoHoMuYecKu usroAHo.

3anogsauero c B'bJrHa Ha npnno.f, e xafi-pasnpocrpaHen MeroA 38 rpy-
3anoraane. flpu nero $arccnpanara neqarH8 nJrarKa c noApeAeHr,rre
y Heg eneMeHTu ce npeMecrBa npanonnnefiHo npe3 rpe6ena Ha BtnHa

rrpHnofl, KogTo ce ctSAaBa qpe3 n3TnacKBaHe Ha nocneAHHr npe3 Arc3a.
To3n HaqnH ce cKacrBa ctutecraeHo BpeMero Ha Bt3AeficrBtre Ha npr/ruoa

y nrlarKara, c Koero ce r.rs6rnna nefinoro n Ha ereMeHTHTe npenpsBaHe.
DeH ToBa 6aarogapen[e Ha nocro.sHHoro A,Blt)KeHne Ha np]rnot'BanHara

cno6og,na. or oKyrc!{ r/r c nocrorHHa reMneparypa, Koero nogo6pr-
KaqecrBoro na cnofirure. Baxcnn 3a Karlecraoro lta cnofirtrre c8 c'bulo

na gohup H8 nnarKara c BtnHara ra rlopuara Ha caMbra BaJrHa,
r!nr. 5.8 ca rroKa3anr,r
-rfecTo [3noJI3BaH[Te

Hatr-paenpocrpaaeHn rpynoBn ueroA'r 3a sanotBaHe Ha KoH aneMeHT[Te Brpxy rrlarK8T8. Ceaertngxoro sEnotaaHe (e) o6esnexaaa

HanJdn neqarH't IrJrarKH ca uemodom c nomannve m uemodtm c TerrHo noAa8aHe Ha npnnot K':bM cnof,BaHHTe KOHTaKTH npeS Cn€qH-

npunon. Ocnen roBa 3a npynoao ganotBaue ce g3noJr3Bar u uemodu c M8cKa, n3rorBeHa or HepalttAaeua croMaHa. B npoqeca Ha 3anotn8He

monloilocumelr, nPl, KOUTO t{3TOrlH}fKlJr Ha TOnJIHHHa eHePn]Ig MOtCe rosr ce lrsrracKBs c noMolqra Ha 6ytaao npes orBopr,rre Ha MacKSTsr

Ae ropeq, l:a? nru napnTe ia teqnocr n uemodu c KoHqevmpupat. no. xy Kof,To e npuTncnara nrrbrHo neqarHSTa nnarKa. flpn rosn MeroA ce

e+ep?un (yarpaaayrona, Er{coKoqecrorHa, uH$pavepaeHa, JIa3epHa )KaBA 3HArr[TerIHO TeMnePATypaTA HA nnATKSTA n HA pa3nOnOrCeHUTe

Teen r,reroAn ce n3noJrsBar B TexHoJIorHflTa Ha noBtpxHocrHr,tg xy Heg eJreMeHTlt, TtR Karo MeraJlHara MacKa noeMa repMlrr{Hufl ylap,

npfi MoH?ax( ua xa6enn, ]KrlrroBe, pagnl{trHll KoHTaKTHI,! ereMeHT]t Ka caulo ra pa3xoAtrr na npnnofi. Cenextnsnotro 3anotBaHe ce npeno-
ua 3a roJreMx cepl{t| oT eA}lH l{ ctrq BHA n,IafK}!, KtAeTo n3roTDtHeTo

l'pynBa npnnofi n o6pasyaa BucynKl,r. 3a ns6grsaHe Ha Te3H HeAocra-
ce H3norI3BA BApHSHTIbT Ha 38nOtBaHe C nOTArttHe HA nrlarKaTa noA

rr or 5...8o (6) nnu BapnaHTatrr npu Konro Ha nrrarKara ce noAaBar
H.{Hn Koag6aHus c qecrora 50...200 Hz n axnnntyng 0,5...1 mm (a).

-araHa (6); orp&
Brrrna (a); nnocxa

nHa. (a); aav6ga-nra-
(a); BToplrqHa Brrr-
(e) n xacragHa B6Jr-
(ac). VcraHoaeHo e, r{e

Fffi
. a )

A
+)

ss,gHC =l=

al 6, 3 r t ) ge )
Qur. 5.7

Paznnqnu BapnaHTu Ha MeroAa Ha sanogBane qpe3 noranaHe ca
3aHr,r Ha rlnr. 5.7. IIpn ntpaur (a) noxpllrara c ilnroc nevatna
noApeAexrre Bapxy Hes eJIeMGHTIT ce noranc ga2...4 s B pa3To[eH]rt
Ha Ara6o.{nHa, cicraancBarqa o6ilrxoaeHo 213 or ge6eau.Hara Ha
r,r3olaqroHHS ocHoBa, nPI{ KoeTo Bcne4cTBue Ha Kanld'ItpHuTe cu
noer npoxnKBa n san'bnBa MoHTalrc.Hr,rre oTBopr/r. EgHoupevennoro
crsne H8 TeMnepaTypaTa Bapxy rlfltraTa noBapxHocT Ha nJIaTKaTa n 3anogBaHe no To3Ll
sapnaHT aoAr! Ao HeRHoro nperpsBaHe, Koero onpaHnqaBa MaKcI4 npoSnnu Ha BrJr-
pa3Mep Ha nrrarKlrre gp 150 mm crc ctornorrreHne Ha crpaHure l:2. : AtroBa auna (a);
ce orpanrrfr! 3oHara wt gefircrnne Ha npr,rnog, orKtM.MoHTax(Hara
rra nnarKara ce HaHacg cne[HarHa 3aurl,trHa MacKa (xaptneHa, eno
B KorTO CA npeABUAe}|n OTBOpn CaMO nOA KOHTaKTHTiITe nnOUlaAKI4.
rrlara t1efl TeMneparypara Ha cnoanaHe ce uz6npz no-HllcKa, Koero
HaMarrsBaHe xa rary6rre.Ha npunofi BcneqcrBvrue Ha oKItcJr{BaHe.
THTe OT OKUCnABAHe Ce HaTpynBaT Ha nOBtpXHOCTTa Ha pa3TOneHUA n

u rpn6aa Aa ce orcrpaHtoar npeAr Bc.cKo HoBo sanoeaaHe, I-lpr,r HAKJIOH HA N'IATKATA
pvr^trr napnre Ha pa3Taopurena Ha. {arcca nlnurlT TpyAHo, Koero f ..l0o r ABI,r)KeH[e cpe-
i la / tone11e Ao HeKaqecrBeHn cnofiKr, a B'bpxy noB'bpxHocrra Ha

o)

3 a)

5 . 8

l : i l i

y npnnoc sanotBaHeTo
, t r t t  t ' .



6 tlafi-KartecrBeHo, Orpaeexara H Aenra-BcrHata ca Hefi-
3anoaBaHe Ha n[aTKI,r c BHCOKA nJTbTHOCT HA MOHTA)rA.
qnxro rxnpr{Ha Aocrnra 70...90 mm tl Moxce Aa ce perynnpa q
Ha AK)3aTA, OcHrypqBa no-rorrrMa nfloul Ha KoHTaKTyBsHe MeX(Ay
nJIATKATa, KATO nO TO3H HAqUH Ce yBejlnyaas cKopocTTa Ha
noanluaDaHe Ha TcMnepaTypaTt. HsnoaasaneTo Ha naM6Aa.arn
nof, no3BortBa Aa ce npoBeAe KtqecTBeHo 3anoc3aHe Ha M
?Hr{ nnarrn c roJIrMa ntrbrnocr Ha MoHTatGa. C ugnonsgaHe Ha
BrnHa Ha flpl,lnot ce ca3AaBaT ycnoBna 3a pa3TonsDaHe Ha
BHcynKn B6pxy cnofiKnre, 3a ctggpaaHe Ha KacKaAHa BrrlHa
llanpaBtrtaa no HarJronexa nporlnnnpaHa nnocKocr, npn Koero ce
par HrKonKo rpe6ena Ha E%JIHara

flpn ranoxaaHe cac "cnoflxa BtlH8" Hafi-qecro ce u3noJl'Ho-onoBHDr 
npnnon tun IIOK 6G6{, Karo 3anorBaHero ce

TeMneparypa or 240 go 270"C, a speMero 3a 3anosBaHe e 1...7 s.
CrrpeueHxure nunuu 3a 3anogBane Ha nnarKr,! ca n

KoMnlleKcHo H3nalt He Hr,te Ha onepalrr4 nre Sn rocnpaHe, lr3cyr.uaBaHe'
BApnTenHo 3arptBaHe, 3ano.sBaHe, nor{HcTBaHe Ha ocTaT%r{r,tTe o?
n3cyuraBaHe.

Tacapneaxemo e .npoqec, npn KoflTo ce nonyqaBa cteAI,rHeH
Merepuanure noA AeffcrBr,te Ha aKTHBT/tpaulara eHeprl4g Ha ronJIr4H
Aetopvaqnr, ynrpa3ByKoara rone6anug uilu rexHr,r c'b.veraHlrx.
To3lr npouec Mo)Ke Aa ce pa3Aenn Ha qerupu cra4us:- l) ctsgaaane
3nrfecKH KoHTaKT MexcAy noBtPxHOcTt4lTe Ha Uarepuznure; 2)

ce noAaAe AonarrHHTe[Ha eHepl.Hrt TonnuHHa, ynTpa3ByKoDa,
npH KoeTo Ha noBtpxHocTTa Ha nGTBapAtr.E oT cB,bp3BaHHTe
o6parynar aKTra'HH E xnMrrqecKo orHorueHlre ueHTpoBe. Or tosn
Hacrtnna rperr,rflT cra4nfi Ha 3aoaptBaHero, npu rofiro c.be4vrn
Marepnann B3ar,rMoAeficrnar noMexAy cH KaKTo Ha noBtpxHocrra,
a o6eua Ha 3onara Ha KoHTaKTa, flpn taBaprlaHe r{pe3 cronrBaHe

' EApe-Hne Ha pa3rrHaaHeTo Ha MaTepna'Ia ce yBeJrr4rraBa nrIoIIITa Ha
oKotto BcrKa roqKa Ha B3anMoAehcrane. flo-Harartrc orAenHnre
lreTHa ce cnuBaTt npyl KoeTo ce.ct3AaBa MeTarIHa Bp63Ka MexAy
Bau\nre noBtpxHttHu. ArcuenpaHero c noMoulra Ha eHeprur Ha n
'nfara ,r1e{opuaure npn rBrpAo{arrro 3aBapcBane noAu no yBenu
KOHTaKTHHTe TOr{KI,t MeX(Ay noBapXHocTttTe, KaTo eAHoBpeMeHHo c Tr
Tcx ce orcrpaHrBar r,cnvKn c,bulecrBynaulu oxucnr,r u a6cop6guott
rtn. ilo rogn ,tattutr ce c'b3Aaaar ycnolua 3a xr,rMtrt{Ho B3anMoAe
Me}t<Ay IIOB}pXHOCTHI{Te C.IlOeEe, B pe3yITaT Ha KOeTO B'b3Hr4KBaT
t{r l ( )  3AIraEH Brr ' } ,3KH.

I l l t

Ha KoHTaKTHHTe rroBapxHocrr!; 3) o6evno paennrne Ha as
ro; 4) rpncralr3arlnr. Ha ntpane era4trlt v,arepnanure ce c$n
pa3cro.sHue or noprlAlbKa na 10.,.100 nm, npn Koero Me)r(Ay
ce nosa.nBa $urnvecro aranvo4eftcrane, o6ycnoBeuo or cunure Ha
Baaac. 3a ar<runupaHe Ha KoHTaKTHyrre noBrpxHocrn e Heo6

Xaparrepna oco6enoct Ha Kpucranu3aql{{Ta rla 3aBapeHo cteAuHenue

3yBaHeTo Ha 3OHA'IHa CTpyKTyPsr CGcTOSUla ce oT SApOr [pexoAHa

u Heu3MeHHA 3OHa Ha OCIIOBATA. Ilplt 3aBaPsEaHe rlpe3 Pa3TOngAAHe

npeAcraBrsBa KplrcraJllt3rlpala retrHa $asa. CtpyrrypsTa Ha sgpo-

onpeA,ent KarlecTDoTo 'l HAAe]TCAHOCTTA Ha CteAUHeHnCTa il 3aTOBa nplt

e xeo6xoAuuo Aa qe peaflrtsltpa l{[eanHo xoMofenen rptl-

npexoA. Tona uoxte A8 ce nocrlfHe trpe3 noA6op I{a MaTepuanlt c
xnu (pnsnro'Mexagut{Htr cBoRcTBa, crpoe}rc Ha FpltcraJlxara peurerra ]I
rpoHHa crpyrypa, nlru:aa raKuBa, Kolrro Morar ga o6pasyaar r!6pAlt
rtoplr B rrr[poK Auarra3ox Ha'u3MeHeHI{e H& KonqeuTpaqutra. B npe-
ra'fa soHa, Kosro B :raBncrnMocr or MeroAa Ha 3aBapsBaue ce xole6ae n
Kn rpaHlrqn, ce octtrlecrBeaa gurliysnouxo neruparie na ocHoBara.

I| cpannenne c,bc cnofirata 3aaapxaTa lrMa cneAIIuTe npe.AIIMcTBa: II(F

MexaHlrrlHa gKocr Ha noJryqeHuTe cteAuHeHltt; orctcTBue Ha CB5P

Marepuan (npnnofi); nesHaql{TeJlno tonnurino HarolapBane Ha eJIeK-

IrHr,tTe eJIeMeHTlt; EGsMO)ICHOCT 38 lIaMatIABaHe Ha PASCTOAHI{eTO MeXAy

TaKTnTe. Karo ocnonHlr HeAocTaTrrllr Ha MeToA,a ce crr[TaT: t(p]rTr,r-

npu us6op Ea ctsersHlrtra Ha 3aBapsBan[Te MarePuann; yBgn]Iqa-

oHaIIpexoAHoTocGnpoT}rBJIeH[eHaclbeAlirHe}Iuara;HeBF3Mo]KHocTTa
rpynoBo 3aBAPgBaHe.Ha usaoAlrre; ctolrcHocrra Ha peMoHTa.

Tyr u1e 6rgar paSlrleAaHlr HaKparKo Hafi-qecro np]rnaranr{ Mero,qu 3a

BaHe B €JI€KTpOHllKaTi4;

Toqxoeomo eiexmpodozoso 3asqpf,saHe c,e octtqecrBgBS rrpes KpaTro-
MeHHo s8narBaHe na erioxrpnqecKa Atbra Mer(Ay noaQpauon eneKTpoA lI

affn8, IIpu KoeTo ce IIocT]IDa pasTOnABAHe U CnIIaBsDaHe Ha 3aBaPSBAIIn-

KTH}rTe[noqaAKI {H&nJIaTK} t 'aTaKac5u loHaneHToEI | .upoBoAHnqI lc
BoAIlrTe Ha flertaT11u cteAI{HUTeJlyr 1,;1;1y,a 31gapn1AHemO c deoett elteKmpo)

n. 5.9c). Enerrpogtr (/) e usrornen or noa$paM lrnl4 uonu64en nla

noB'bpXHOcTU. fIoAO6en e U 1pIIHIIUS'6T Ha SasapneaHe c ercKmpoqeq lrbtl

c /ra3epeH nb,r, npu KoeTo ce [ocT]Ira roJrflMa qucToTa Ha 3aBapKaTAt

KH pa3Mepu Ha IIeTHOTOT Et3MO}ICHO,CT 3a 3aDapsBaHe Ha Hafr-TpyAHoTO-

Mr,r MeraJllt, na getafinu c noJreM!! pasriuru a 4e6eannata n gp.

ITIuPOTO pasnpocTpaHeHlle 3a no[yrlaBaHe IIa KOHTaKTHra C,leAuHeHr'Is

nJraHapHI,I II3BOAI{ Ha HHTePpAnH}r cxeMu lt eneKTpoHHIt eJIeMeHTU C KOH-

?)a)
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BIIA Ha ABe TOKOUpOBOAAUIU r{aCTH, pa3AeneHr{ c Mer(AuHa 0,02...
3ABITCETqE OT AE6ENNHATA Uilfi AI,TAMETIPA HA 3ABAP'BAHI/ITE I{3BOA}I.

A%T e ocHoBaH Ha npnHrluna Ha 3arpaBaHe Ha [poBoAHurcz (2) or
Iq,lra Tor, tufiTo utr e Ll-o6pareH. 3anap.rBaHero ce r,r3B6pruBa c
H.SKOJIKO l'll|dIJyJ'CIi{ c perynupyeMa [poAabn)Kr4TerrHocT, MoulHocT 14
Ha noaTopenlte. ToBa oc]rypaBa rrpeAnaprirrenno Harp{Bane Ha
3aBapKa 6ea pxaro noBl{rrraBage Ha TeMnepaTypaTa a HaqaloTo Ha
roero 6u ce orpa3lrno ne6aaronpusrno Brpxy KaqecrBoro Ha
Te. IIpn 4ocrrrane Ha MaKcuMaJrHara reMneparypa eneKTpoAtT
cKa npoBoAHrrKa KrM KoHTaKTH&Ta [[ouIaA,Ka (3) goraio ce n
AeftcrBfiero Ha HMrrynca. 3a ga ce rlorryq]r KaqecTBeHa 3aBapKa e
AuMo reMrreparypara Ha roneHe Ha saBaprBanr,rre MeraJru ga e 6a
croftHoct, Koero Hanata MeAHr,ITe KoHTaxTHri nnolqaAKl,r n I,IsaoAH H8
rpanHlt cxeM]r Aa ce noKpr.rBaT IIo eIreKTpoxHMHyecKr! ntt ctc cnofi

1.i,,\.loKoMnpeclloHHoro 3aEapcBaHe ce u3[oJI3Ba 3a cB:bP3BaHe Ha rbH-

urKU npoBoAH'tl\Iltunu 3a npI{cSeAlIHgBaHeTo UM KtM TAHK}! Me?atHrI

, rranpl{Mep Ha [3BOAI{Te K6M nOtryUpOBOAHtIKoBlIff KpI{cTatI' 3a 3a-

n|lr) H8 t(ntlaTa Ha nJIocKtI Ka6enu KtM I43BOAI/ITe Ha CAeAI4IHI{TeJrI4

l.rilTaKT8 Ce Ct3AABaT Me)(AHI'Ir{H}! TpelTeHnt c ynTpa3ByKoBa qecToTa

rrroBeHo 22,44r 66 u 88 kHz). B pe3ynrar Ha nHTeH3ItBHoro rprene Ha

l(rrBaunre noBtpxHI,IHu (npeguaruKaHo or ynrpa3ayKoBrrre rpenre-

) r'c ce Halp.laar lr pa3MeKBar, a BcJreAcrBI'Ie Ha npuno)IceHoro HarsraHe

x r{acrtIIBS rracruqHa g,er}opuaqn.nr Kosro e nPuqilHa 3a c63AaBaHe

noB%pxHxHure Ha rpafiHu EpbsKlrr uoA,o6nn Ha re3lr npu cryAeuoro

unu srraro (nopaAu BrrcoKara cH Tonfio- 14 eneKTponpoBoArrMocr
3aBapaaa rpygxo).

[p]rrrrcKar cuJrHo c rryaHcoH (/) u n pe3ynrar Ha rrpeArlr3BllKaHara n
vna.4erlopuaqlrr Ha noBlrpxHocrytre yrv., MexcAy r.rrx 3arroqBar Aa Ae

.trr{laHe. flpu roeu MeroA Ha 3aDaprBaHe reMneparypara Ha HarPcBa-

r :toHara Ha KoHTaNTa He npeBrruraBa 30...50% or teuneparypara Ha

3a xepueru3upane Ha Kopnycu Ha uo[ynpoBoAnr,rKoBtr eJreMeHTrir
noJrsBa MeroAbr rta cmydexo 3osaprsa*e (5.96), npu rcoftro geraftnure

q llaHe Ha CteAI,f HCBaHIlrTe MaTePUaJIUT KOeTO [O3BoJItBa ynTpa3ByKoBo-

rnlraprBaHe Aa ce n3noJl3a 3a saBapKA Ha TepMOIIyBCTBUTeJIHU AeTafinu.
rcl)[aJTbT 3a UsrOTBsHe Ha ynTpasByKoBl4tt I{HcTpyMeHT rpx6na Aa oTro-

ila ctreAHl/tTe U3I,ICKBaHI{A: g,a 6lge nsnocoycrofirtl4Br Aa nPUTe)I(aBa
r{lITeJrH}t aKycrtlt{H}r aary6rr, MaJrKa cKnoHHocr 165y rr(Xe3ll9. c\c 3u

laHr{Te MaTepUanU, B}IcOfa gKOcT I{ gp. Hafi-UIJIHO Te3lrt r43l4cKBag}rf,

IJI()BrrerBopaBar or BonopaMoBua rcap6ug,.
'J 
are neune mo c erte Km ponpoao d nul u le nuraa ( xonmaxmo tu,) ce u3norl3Ba

a,ty'qal,.1., KonaTo ApyrHTe MeToAlr 3a c63AaBaHe Ha erreKTplrqecKo cleAu-
ruc ca Hee$eKTI{BHu: B TpyAHoAocranuu Mecrar rrpu peMoHT Ha [otry-

xoAHrlrKOBr'l npu6opu, npllr HucKa repuoyctoftqilBocT Ha KoMrrorreHTHTe.

ytreHuTe no ro3}t MeTOA C%eAUHeHI/rg, 3a pasJrtlKa or cnotrKaTa u 3a-

aTa,HenpeAI{3BI,tKBaT}lSMeHeHI{sHacTpyKTypaTaHacaeAI' , IHsBaHLrTe
p:,/.arru, Ttfi KaTO rrpoqectr npoTl4qa npl{ HOpMeJIHIt reM[eParypn'

Kontaxtonnre ce tl3norB.gr Ha 6agata Ha enoKcrlAHu cMoJItIr uonfiy-

l|rr, clrJrnKoH u AP. u nanHI/r?eJI BaB B?tA Ha flpax (1...2 pm) or 3JraTot

6po, nanag,uf,t, Hr4Ken, MeAr arIyMI'IHuri, npa(!ut. Texnnre csoftctna sa-

rr He caMo oT BI{Aa HA ntJrHUTeJrSr HO }I OT HefOBaTa KOHqeHTpaIIU.S -

yuerrl4YaBaHe HA KOtIltt{ecTBoTO Ha ntIIHHTenA HapacTBa upoBoAI{MOCT-

, Ho eAHoBpeMeHHo c roBa ce BJIoIrraBar MexaHut{Hlrre cnoficrBa Ha cs-

lfl ulreHrrero. To'{Hoto Hauac.gHe Ha KoHTaKToJInre Btpxy nPeAnapurenHo

;,,114creHure noB'bPxHlIHIrr Ha cbeAuHtBagure geraftau ce I'r33apruBa r{pe3

ToneqaT lrrflI4 C IOMOUITa Ha P'bqHn I{JII'I aBTOMaTUqHII AO3aTOpU'

B uaconoro nporr33oAcrBo rd3n MeroA 3a ca3AaBa'e Ha eJreKTpl{r{ecKr4

lr , r :AnHeHl, t .sHeenof lyt { i lnrx} tpoKopa3nPocrpaHeHl ' lenopaAr{ I ro-Hr{cKara

illr6Bo[,]IMOCT, TepMoycT6fi qUBOcT H HaAe)I(AHocT Ha cteAlIHenr.tgTa. OcHO-

ltoTo My rrptrno;(eHl,te e B TeXHOJIOfusTa Ha lI3rOTBtHe na XU6png,Ht4 I{HTe-

t lt A flflt4 cxeMl4, MI.IKpOMOAy nn u 3a npl{cbeAuHtBaHe Ha TexHHTe nOAnO}I(KlI

.'l,M KopnycllrTe Ha MlrKpo6aoxonere.

MexcAyaroMeu ciltru Ha cqenrreHl,re. 9pes cryAeno 3aBap.sBane ce
HtBar AocratbqHo go6pe ueranr{Te, [p[Te)rcaBaulu ro Jr.sMa
zryuunufu, MeA rir rexHr,rre cnJraBI{, a raKa c:ru1o 6anropoAHr{Te
l{lirllTo nOB%pXHOcTtI npaKTIlrqeCK]I He Ce OKlrCI.qBaT.

Cpegno uoflo)rcenne MexcAy rorrKoBoro ll crlyAeHoro 3aBap.rrBaHo
Ma mepiloKoilnpecuoHilomo 3a6apnsaHe, npu rcoero Heo6xoAlrMara eHe
3a aKTlIBlIpaHe Ha KOHTaKTHLTT€ nOBtpXHIlrHI{ ce UOnyqaBa B pe3y
cbaMecrnoro AeftcrBr,re Ha HarrsraHero r4 TeMfleparypara. Ilpuuep sa
aJl[sfipaHG Ha TepMOKOMnpecI4rOHHO 3aBap.gBaHe C ?I3IIOJI3BaH€ Ha

i

,

rrnc?pyMeuT c xanxoo6paana rlopua e rroKa3aH na $nr. b.9e. Cne4
BaHe_Ha pa6ofirue r{HcTpyMeHT (1) go reuneparypa, np}r Koaro npo
rlr (2) upeMuuaBa B niacrnr{Ho'c,bcroaurrre, K,rM Hefo ce noAaBa Ha
Bcae4crarae Ha roBa npoBoAHrrrKoauar vardpuan ce pa3rrlrB8 Brpxy
xHocrra Ha KoHTaKTHara uorr(r4xa (3), uscrord Ha cBrp3BaHe ce
crBa or oKr'[cHu $urutr u uoB%pxHocrHTe ce c6araxraaar ao raKasa crre MercAy rgx ce ctsAaBa rrrrbreH KoHTaKT. 3a cuerxa na qurlysu
Te npoqecu, Kouro ce pa3B[rBar cneg, siaaprara, norryqeHl,rre cteA,r,t
ca Mxoro sApaBu. OcHoaHu flapaMerpu Ha pexnMa Ha repMoKoMupecn
HatI.f,raHeTO p' TeM[epaTypaTa Ha HarprBaHe Ha r4HcTpyMeHTa rrrnr,r Ha
eAlrnennero ? r.r npeuero Ha 3aArpx(aHe noA rrar.f,faHe t. Baxcen
e u npaBulnunt ns6op Ha Marep[aJra Ha r,rHcrpyMenTa, rcofito
.uMa HncKa rollnonpoBoAl.rMgcr, BI,rcoKa ycroftvuaocr Ha oKrltcrrBaHe I,I
HOCBaHeT cna6a agxeaua KlM 3aBapsBaHr,rre MsTepr4anu. Tesn r{3r4cKBar
ce yloBnerBopaBar or rBapAr{Te crrJlaBrl (aoa{pauoa }r rr4TaHoB
6epunuenat a u arryvronncnara KepaMlrKa.
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5.2.4. 3aqura na PCA ot lls,qeftcrBllero Ha oKorIHatB

PaAlroeaerrPorruara anaparypa ce eKcrlJroarllpa B pa3[I4rlHtl

TlrarHll ycrr)Byrfi, nopaAll rodro urpXy Heftnala pa6ola oKa3BaT :

TaKuEa napaMerplr Ha cpeA,aTa KaTo TeMnepaTypa' 
"l-trT:1'-1i""

Mrrrpoopranusun, upax, paA,llsl{}ls' 3a sarwrra 
"" "t"!1:Il:li-* :

:EIICHHO 3HAqEH'IC lrMA B
Tlrrrgtr atsgeficrautr MexcAy Konro rrtpgocl

BilVr'IlfIvIe Ha BJrArSTa, rulrpoKo Ce lr3[o[3Ba xepilema?aqatma Ha or

fi urr"ra""t"r Bt3Jllr ra na na4enlrero Karo qgno' flo ro3u HaqlrH ce no

cra6uansaqllc Ha [poqecurer rrPorlrt{alqfi -Ha noBtpxHocrra vuru B ]

Ha }I3AeJIUeTO, A CJIeAOBaTeJIHO lt HA HeroBll?e naPaMeTplt npll lt3\ieHel

crcTosnrrero Ha oKpt"KaBAII(aTa cpeAa' :lletoAure 3a xepMer=:^tl:1

Aa ce pa3Aensr ycJroBno Ha ABe rpyur: 6eeropnycna lr Kopnycna x(

a.q"". Kru mpaara lpyua ce orHacgr noKplrBanero Lr lrMrrP€rx!!

a BTopsTa rpyrra araroqia 3alrBaner oipecoaane, Kancynupane il xepl

saqlra B Kopnyc]l or HeopraHr4t{Hu Marep}ranu' Hesag"""]*:::-Y::!

ffi;;;;ri;; r. oB""""""BaHe Ha negnoto raqectbo u eilertraanoc'
- -  r  \  - - ^ - - -

;l;;o;; 
"" "tttttt""t 

crregHure ycnoBua: 1) npeA'L 3aulnra n3I

rpe6aa Ao6pe Aa ce rottlrcrn or BctKaKtB^P"A:*3!-":Yi:Lli,::
HarrbnHo rrPon]rKHanaTa B HeFo Bnara; 2) npn us6op na xepMern3

te u.tupuailr rpr6aa Aa ce flpeAnoql'trar.Te3u, Konro nplrTexcarar

xtrMlrqecKa qncToTa, go6pa aAxe3l,rs KtM salqlrTaBaHltTe vlsp|elll,fi ,

BJraro[ponlrqaeMocr 
" """o*" 

lonnoyctoftt{trBocr; 3) reuneparypnt

er$nquentu ga aunefitto pa3lrrlrpeHllre Ha xepMerllsl[Paull4Te Marep'{

uatepuajrure 38 Kopnyclr n eJIeKTpI'lqecKu lI3BoAH Aa ca 
l1lI:lYT:

rpa6al ga 6tAe ocuryPeH HoPManeH TeMneparyPeH PerrcnM rra paoor

Ocnoanara qacr or Marepnannrei lr3noJr3BaH[ 3a xepMeru3ar\nu"

ror no cmnnocr; 4)-pexcuMtT Ha BTB%pAsnaHe Ha xepMeTllr3ltpaulxTe

p'nailrr g,a ce ne6ep'e i sanlrcuuocr or AonycrlirMara reM[eparypa Ha I

BaHe Ha eneKTpoHltllTe e[eMeHT]t ]r BG3'IU; 5) n npoueca H8 
:Ic]r[

Ha xepMeTUSUpaHu ll3Aentls ne rpe6na Aa ce oTAensT rIeTnI4Bn Del

cTaBrflBAT OpFaHUr{Hil [OJr]rMepI4 U Texrtu KoM[O3I4IIil[: TePMOn

("o"""t"nuri, rrorr""t"porl, t"6ttotr: -rynT^YTi-:.Y'].,::"Y
),"" (O""o"Obp*t"ttn"xltnHlr' enoKcllgnn, upnue{}rpult cMo Jr}t'

nu, iiy'ryq[ 14 Ap.). Tepuonnactlttlnnre Marep]rann ce orJrl{

go6pu ererTpuqecKll lr MexaHurluu KaqecrBar a repMopeaKTuBHI4Te

,KaBar rro-BlcoKa lonloyclofiql'tBocT. Cnopeg BuAa cu xepMerlr3l4l

npaKT[secKu ne a6cop6upar BJrararpr upilTe)KaBar BLrcoKa ronru

*"""q"" ycrofivunocr, He oTAerrtrT .tIeTJIlIBll c6eAI4HeHlrA. ot tsx

rorBsr 3ault4THtr floKptrrlrs I'I Kopnycn (uetannn, cr%KJreHu' KepaM

B KOtrTo ce rroMecTBaT pa3rruqHu eJreKTpoHHlt ns$elruc. I4a6oplt Ha'

noJIlrMepHlI Marepuanu ce paagenff Ha rlaKoBer eMaRJrn u KoMna

ce[3non3BaT3a3aI I I [TaHai l3Ae[LrgTar {pesnoKpI IBaHe ' I , tMI IperHI
3aJtlrBaHe lr OupecoBaHe B MOHOTIilTHI{ Kopnycll'

' 
3a xepueTu3aqut ce 43IIOJr3BaT r4 HeOpraHuqHI4 MATePUAJIII,

Kopnycu ycnox(HtB8 MOHTa)I(A }r xepMeTl43aqncTa Ha.I{3AeJrUfiTat

noBuIIIeHpasxoAHaMaTepltanl4u3aTpyAH'BaMexaH}I3aqI4gTaHan
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lu ToBa Te ce nPeAnoqHTaT 3a xepMeTrt3auHt Ha tr3; le. ' lHn, KaM KortTo
pcAqBaBar oco6eno crporn H3HcKBaHnr.
$ctxopnyeroma xepnemaTaqu, Moxce !g cg ocrulecrBu qpe3 rtaHacqHe

Pr3nHqHn MeToAlr Ha noKprTnr o? HeopnaHHqH't H opraHnyHr MaTe-
. Iloxpumunmq om xeop?ovuvtu .+tomepuu,ru uMar ManKS ge6ennxa,

nHa nop'tcTocT ll HncKt qcxaHnyHa tKoc? H saToBa H3naJIHrBaT
ro 3aulxrH(>nac[Bnpatq,n $yHrqxr, T.e. noATncKar xnun{ecKara aK-

Ha noatpxHocr[T€ np]t KoHTaKT c oKpr)Kalarqsu cpeAa. flopaq,n
sra qncrora ?Ia re3l{ MarepuaJlu I,! BagvoxcHocrra 3a cta6nnreaqng

napaMeTpnTe H8 eJleMeHtnTc, Te3r noKp'tTnt.ce H3ItorI3EaT KaTo l.e-
H CJlOeBe npeAH HAHACSH€ HA AOnlIHrTeJrHrr nonnMepHll noK.pnTHt

npeAn xepuerr,I3stlns B Kopnyc[. HaHaceneto Ha cJroeBe or HeopraHlt-
usTepHaJIH Ce n3B6pIIIFA qpe3 USnapeHUe 8bE 6uKyy.r,t, a npn lt3Ae'Ittgr
Ksulrt HanptBane Ao BHcoKa reunep8Typa -.qpe3 mep.+ruqnu .uemodu.

.rrecTo r,r3non3BaHHTe HeopraHHqHH 3auInTHu noKpHTHs ce peanH3npa?
I crloeBe or Al2Os, SiO2, cnJraH (Si3N{), crrKJro, MeraJru (Ni, Cr, Cd,
x Ap.) .
iloauaepxume noKpumut ce n3[ottgBar 3a 3&uIHTa or arlara Ha ne.rarxs

Hr4e B MacoBoTo npolI3BoAcrao uut "uemodam Ha nomuntse Ha H3,(e-
B TeqeH naK nnu KoMnayHA c nocfleABarqoro My artpgnaane. 3a

ce H3noJI3Dar B8Htf, Kottro ca cna6geHn c aBToMartrvnn yctpofictaa
r6tprcnane Ha nonnMepa, gB norantHe n lt3Ba)KAaHe Ha H3Aennnra ctc

H, Ar,rcKperxn eJreMeHT[, 6esropnycx]t nofiynponoAHr/rKoo[ npn6oprt
pocxeMn, 3a norryvaaaHo H8 norlnMepHr,r noKpHTHr runpoKo pa3[po-

Ha cxopocr u an6paqnr B noroneHo crcrosHne, 3a nonyrranaHe Ha
rvHo 4e6enlr noxpuTlrn (1...3 mm) noranrHero ce r,r3orpuraa MHor(>

Hocrra Ha 3alrlnTnoro noKpt{Tl{e, Kogro Moxe Aa ce nogo6pr vpes
{ynrpaae. Crrqecrayaar n Apyr}t uKoHoMr,tqHH n rrpgu3BoAr/rrelHn-

c THTepBaJIH or Hf,KoJrKo MHHyn{ tr Mer(AHHHo H3cyuranaHe. [Ipn
Ta HA neqaTHn nJIaTK?t Ce npeA.f,BgBaT ROBTUIeHI/I n3HcKaaHua KtM pa-

3a xepMeru3aqnfi Ha lt3AeJruara vpei TaHKH nbKoBr,r noKpHTHr: c
BarrsK, qpes nyrrBeP!!3a4Hrt.

llanocae4tr reqHHTe nonnMepHtt cacraBn
HHO Ce r{3MeCTBaT OT no-TexHoJtonl{qHnTe

oo6palHu xepMer[3]rparqu Beulecrna. IIep.
rBeH MeTOA 3A nOrryqSBAHe Ha nolr,rMepHH
THc or npaxoo6lasHH KoMno3r,tqnn e 6tr-
no pa3npauu$aHe a eleKmpocmumu.tHo nole
5.10). Flpoqecrr npornqa B KaMepa /,  r t- < D r r ' , 5 . 1 0

( a noMecreHl,r aHoAar 2, peannrnpaH Karb
rra Mpelcs n KaroA,br .t, Ba_pxy KoATo ce pa3nolarar nsAeartrta. flpu
rrrre Ha BrrcoK noreHqr,ran (ol nopr,qtra na g0 kV) or reHeparopa 4.

,ly r,rreKTpoAHTe BtSHUKBA KOPOHOH pa3psA, BcrIeAcTBHe HA. KOeTO rrt_
lu r'{r Ha no[r{Mepa ce 3ape}KA,ar nolox(rrrerHo H 3AnOqB6T Aa Ce ABtrxar
xaroAa. 3a ycropeaaHe Ha npoqec8 Ha orJlaraHe Ha noJrHMepHng ctroft
M'.pHlrTe qacTHql,! ce 3aBHxpsT oT cracTeH B'r,3AyX, nociunaul npeg'| ,)To 

AGHO Ha KaMepara'5. HaxeceHnnr cnofi  ce pa3Tans B cneuHaJrHa

|pyHpauc,  T .x r (u . ) rH l  H Hraex , l l toc r  na  F( ]A



r l eu l ,  qHF f i o  TeMnepaTypeH pe I ( I 4M 3a8Hc l , t  OT  Ma : f epHand  A  " r onn

yc"o;rr { } lBOCT Ha r , r3Ae, ' r } rqTa. B 3aBl . tcHMocT oT BpeMeTo Ha pa3npa

r{a cnor,  Herotsara ae6enHHa Mo)Ke Aa 6tAe ot  0,05 Ao 0,2 mm.

CaprxmHrn (1...5 pm) noruuepHn noKpHTHt ce notr lalaBar
j lr{Mepr.{3auH8 :l,'i l ' i! nO'I!4KOHAeH3AqH.S HA MOHOMePH OT rA3OBa

AericrBnero Ha {neelq pa3pcA, no iprsuro-xHM}rttnn MeroAI't H Ap.
!{aqHH ce ct3AaBaT nJrbTHtf HtlI{ ce.qeKTHBHH nOKpHTHC B',bpXy l'tHTe

cxeMH, neqaTHl,t ntraTKH, Qeprarnu ctpueDHHtl I/t Ap. or raKnBa M

r",(oHTO He C',bnlecrayBaT noA $opuata Ha JIaKoBe H KoMnayHAH.
Fesxopnycrara xepMerns a\u s Ha xr4rpocKonu r{ H I'r ulq\e nfi s' ce

rTBsBa qpe3 HMnPenHI,tpaHe, npH KoeTo noPHTe' 'KanvnspuTe,
npoqenn ce 3ansrBar c nar unu KoMnayHA. Ep,HoapeueHHo c roBa

cTHra JrSeJIfitlaEsH€ Ha eneKTpuqecKaTa H MeXAHHTTHA SKACT U Ce

TonnonpoBoArr Mcarra fla us4e rur,ta. Hafi - unpoKo pa3npocrPaHeH
TexFrononnt{Ha anepaqr8, e H'a'Mepuna npl{ 3au{?lra or Bnara Ha

ua rpaucSoph{aroptt, etteKTpoABI4rereJIvI u gp. VlunpenHnpaHero
ce npone,q,e npr4 iiopManHo arvocQepHo HatlsraHe' BtB BaKyyM' qpe3

Bau{o ce noH}I,|(aBalle H rroEHtuaBaHe Ha HartlaHero (IluKIIuttHo HMnl

paue), nog A,eficrnnero Ha qeHtpo6excnvt cilnr H Ha ynrpa3ByKoBo

Tlpu u'unpeaHupaue mo npu HoPrrrorrto Ha'7n<'uHe npeABapl{Tenxo

Hy^Tg YI3t+enHs Ce nortnqr BGB BaHa c noArp.cr naK I/t ce 3aA1bp)Kar

A,o npeKpp?'anaHe Ha orAensHero Ha B63Ayx or rJtx. B pesynrar

Ba Ha ncB?pxHocr"Ta Ha LTsn.ieniif.ra ce o6paayBa noKpI/tBeH cfloff,

rIpeEIIA3BS OT npOnI/tKBa,HeTO HA nrara t4 yBenvl{aga TgxHaTa

.TIKOCT.
Ilo-nracorco rb.recrno npnrerraBa saK y y

t ui4nPe?HuPu4e' nplil KoeTO npeABapHTetIHoTO
*  - ^  ^ A ^ - . - - - ^ . . ' .  r

"*T - r - IlIsBaHe n uwnper*npaHero ca o6egnHeun B
;-d q'--t  Tev.ItotoFur{"n.t"*"n. PaapexcgaHero Ha Btl
t'TF"lt l/-Vf' npu ro3u MeroA cnoco6ctaa or getaftnute ga

lLJl lL;il AenH KaKTo Bnanara, TaKa tt B63Ayx.br H n0

"iT 
. 

-T\" 
HavHH ce o6neK'{asa npoHI4KBaHero Ha t laKa

- 
xwure noPv. vt :ranunflpn. Ha $ur. 5' l l  e I

OHr. 5. l l  CXeMa Ha TeXHo[OrI4qHaTa l ,HcTaIA\nA'  34

Ho HMnpenrlt tpaHe, v.wsro pa6ora ce

no crIeAHHn I{at{HH. B asroxnas I ce uanusa t{MnperHl4paul rIaK' a B

trnaB 4 ce 3&pex(AaT iloAne)KaulH'fe Ha I'IMnperHI'tpaHe ils$enna. c

cc BKnroqBaT HaFpeBare[u 5 u 7 n npn AocrHraHe Ha )'1!ena}l.aTa

Typa aBToK nas 4 ce cB'bp3aa r{pe3 DeHTHtl .J r lv Mal 'Hcrpanara 3a

Harr:nFaHe E, npw Koe?o ce H3BbpuIBa BaKyyMHoro H3cyuaBaHe Ha

ra. t{per orBapcHe I{a BeHTHrl 6 or anroxnan / xlu agtorcnaa 4 ce

olrpeAetreHo Kor'r14qecTBo HMIIperHHpaU{ t laK, c' IeA KoeTO BeHTH'IAT Ce

ps. B asroxraB 4 npw ocrar%r{Ho Hartra}le 1,33...2,66 kl 'a ce trs

HMnperHr , tpaHe B TeqeHue Ha 5 . . .10  ln i r t ,  Karo  npouec 'b r  npHKr IKrq

rropMarlHo aT voc$epHo :aanarare. B asroKnas / ce rape>rga HoBa

H3ftenng,, YHeTO BaKyyMllo H3cyluaBaHe ce H38'bplr lBa npH oTBopeH Be

rr r lenHcT npot(ec ce noBTapc.

I  1 l ;

r . , r r 3TO HMnpe fHHpa [ \H .CT  I aK  H / lH  KOMnayHA t tMaT  B l l cOK  l J l , l {  K ( ) ] 11 -
,  r . . i oKpaT IJOTO BaKyyMHo  HMnpe rHHpaHe  ce  oKa3Ba  l l e l ocTaT ' l , t r l l o  3 ; i

' .  . 3 i I e  Ha  nop t lTe  I I a  H3Ae ' IHeTO.  B  ra r c t I l  C l yVa t i  C€  t r 3 i l ( ) , - r 3ha  l / t r -
, \  )  l t+tnp( ' . ' t !uPuHe, npr, r  KoeTo nepHol l r {Te na o6per60rxa f i18 tsaKft} , {  ce
, '  . r ' c  o6pa6o rKa  npH  BHcoKo  (300 . . . 500  k l t a )  Hana ra l r e  B  npo lan )Ke r i i t c ]
.  r ,  i t t i r t .

.  t : i t pe . ' i l upuxe tn r t  r u td  de i l t ' r ncue  uu  r y rn rupo t i ( , .w tu t  ( u , , i  . "  np r t , r o r . "
,c 3a 3aull4Ta Ha HaMoTKHTe Ha cf 'bf lKoB!,t  eneKTpoABrrFaTe.. 'nt.  3a
,) iM3g,ens.q'ra ce $nxcnpar B qeHTpo$yna, n Kosro HMa t{3Becrl.ro Ko-
, , io l , IMnperHnparq rraK. f lpu ntpreHe Ha ueHTpo$ynara ce ocnt. yprBa

| . ilpHo npoHHKBaIte Ha reqHl,[g aar n 4tl;,5or{HHara Ha HaMorKara lt
I  : . :rrHoTo My IJTBGpA.'IBaHe. 3a ycropeeaHe Ha noJlHMeDH3au'l .sTa i ta
,r i r BpeMe lra riMnpefHnpaHero l{sAennarn ce .noAr.pcBe(r c uHSpavep-
, .::;ir%qBaHe HnI4 qpes nponycKaHe Ha roK npes HaMoruara. flpoqectr
rr) r(ilBa neCHO Ha aBTOMATH3aIIH{, K&TO npOA'bn)I(HTeIIHOCTTa I{a e;ltr}.;
r . j '  r ra  uMnpeI .HupaHe e  5 . . .10  min .
'  tmpa3+yKosomo ui lnpe?ilupave cc HBB%pLtrBn qpe3 nas5yxigaHe n rrr.-

| . ipaulHrl rraK Ha HaIU'blI(HH aKycTllr{Hlr BG'IHH, nptr KoeTo nor ,:teti_
r' , .r Ha KaBnTaulIoHHH gBneHu.{ ce o':'buIeeTBtIDa eQeKTI.IElIO 3anaJ.rtRa!{c
|  : i ' i 'c  r {  Ker lHnr lpnTe c t IaK. l ]peueto 3a HMnpcrr{Hpa} ie ce cakpalr ta:ra
' r '  i " ) j tHo,  Ho ToSI{  MeT,oA H3I4c.r . (Ba cJIo) t (Ho TeXHoJIoFHTIHO O6Opylnarre.

| :lt?ycfiAmQ XCprnemu?AUAt ce HgnOI3[]a B Ctryr{at{Te, KOTaTO rp.q6aa Ia
*yDI.t HaAet(AHa 3aullltT8 H& t{3AeIIHgTd Or O.rSgeffcTBHeto Ha B'r,Hulrtrr
' . f t , ! r rHH 

$arroprr .  3a r . rsrotn.sHe.Hr!  Kopnycr{  ce H3norr3.oar pa:noo6pa-
. .1pIMepIIH H HeOpnAHnr{HH MATepHA,Jtr .
j i i t {er l {3aui l t ra B MoHorIurHH nJlacrMacoBn KopnycH ce oc6lqecrB.sE:
r ' ; : { ,  r fpe3 3&IHBaHe C TeqHI, t  KoMnayHAH I , t  t {pes onpecoBar{e B npaxc\-
I r  I (oMno3r4qHH. lbsu nn5 3aIr lHTa e Hxonovt t . {eH, Ho ce t r3n()_.r3Ba
l I4 eKcnloaTaql4. t t  Ha H3Aenu.gTa B HeoTex<HeHrl  ycnoBnq, a I lpor l t i tc l i
,  ce HaJrara t {3gerrugra ga 6tgar noMecreHr,r  B xepMerl r r {Hi l  Kopl ly( : r r ,

(' ' 'r'.IILt OT HeOpI"AHI,lt{HU MaTepf,tanH.
i . ,1t ; t tuHctno e npouec Ha SauaIIBAl ie Ha npocTpaHc.tsoTo MeX<i lV H3; l r ._

I  . I  { : ' lcHl ' t re Ha Kopnyc& HII{  MexAy H3AenHero H cneuHanHa cr . reMacNre

" :; ,'IaKO]re, cMonrl HrII',t I{OMnayngr,L MareptrarlT Ha $oJlrnrara n lroc..rc-
,  ; Iy . {af t  ce us6upa raKa, qe Ag octrnypH r lecHo orAensHe rra r t : r i le_, i l rero
':'1,p,(,aDaHc Ha KoL(nayrrga. c TasH UeJr cTeHr{Te ua t}opvara (.e ili)-
i :  xpoMHpi lT !4I I I j  Ce noKpI{BaT C T6I{GK Clofr  te$noH, a R rro_[)o] IKlr
: - c noAxoArii.qtr cMa3KH.

le iJt :cuMocr or  l (o l tcrpyKl-(H.  Te Ha pI3AeJI I , tero u ' fexUo.. tor . i l t r } l t lT( .
' , t : r  i ia  L{a ' reFrdarra,  3arrHBaHr, fo ce npotsex(Aa B'bB tsaKyyru (oclarr , , r r r r r
.  . , :  , i . . . . 6 , 5  kPa ) .  r r p l r  Hop i \ { a . ; i no  r {  npH  noBHrue r ro  r r a l r r . a r r e .  

' l ' e :< r ro " , r o -

. ! . '  i l l io ! . \ec i iKnrut tB.r  + l IKCat"{ I { , i  Ha HgAeJI14ero D n() i l t .orrr0trara t l ro l r i ra,
' r i ' :  c  o6esla3eHa eAHcpoAHa cLtec r{pe3 Ao3i . t l )atqo y{ : . r } )or i ( .T}ro i l  l r l . r , l ) -
r  l ,pu cr i t ' ! ' iHa,  r tJ- Iu noBtr l reHa IeMI i t I , , ' :Typa i r  i l l )oJ l ' r , , , lx( ' t i l !c  t ra l t rK() . .1-

'  34 i rur i .c6pf lBalre Hi i  Kar{3c ' r*o ' l "o u;r  xer)MC'rr t3an. l rn : r ; } . ' ' t } rA 'o f  ( )  { - . .
i.]cTn,l (j.i l.rM n per.H It paHe.



EAno ot npHno)r(cnlttrr Ha Me?oAa Ha 3anuEaHe e npn :
unt Ha onroelcrrponnn rtpn6oprr (r$orognoq,n, SotorpaHsncropu,.'
Bn r{HAn&rropn), xrgero 3a qcJrra ce nenorr3Ba? npo3parrHn enorcr
rn, wonro ce BArpAsBsr npu 90...125"C B Teqeuue Ha 8...12 q8ca.

Onpecoauhemo tll ltgAcrllttra E nrlacruacr cc rsnoJrgla 3a
E am na rraaona6apn"Hn nornoHettrn (eaerrponxu eneverTu, uH1
nn cxcxn H Ap.) lr nosnorrrae AA ce yKpenrr HBAerr(AHo EsHruHl
lrsaoArr r At ce ctsLe Hoccq! Koncrpyrqlrr, cnoco6xd g,a
xrnnrrgn Ha"oBapBrHnn n yvo6ttt 9a aaToxarlrSeqras Ha uorrTa)r(a
KqxnoHeHTn Erpxy nraTKt|.toHGHTlt E bpxy rrJraTKn.

TcxHoaorn"{H}rsr qrxarr nprr onpecoBatre BrrrbqBa creAHrlTs
qnn; $nxcnpaFc HrI lrsAerlDroro unn at JreHToBnr Hoclrrerr Ha
n npec-$opxa; HrnpnBaHe; noAlErxe Ha AoirupaHo Konnsecrso
Turcr u satrbrraane c prsronenrrc crcran xa Sopuuparqara
nrr{epnsaq,nr Ha npcc-rcoMBosullHtTa npfi onpeAeneH pexnM; oTAl
noqncrBsne Ha n3Aennrra. 3a noafluraBaHe Ha [3Hocoycrofi.ttl
npec-$opxn?c re cc rfflrotrtr or ElrcororarfecTBena
x8Ha, K8TO Btpxy BATpelIlHATa nM nOBGpXHOCT ce HaHACf, T6HKO
noKprTne. Marepnanure sa npccoBane ce noArornt" BGB EI{A Ha n
Hynu, ta6letrr, 6pnxetn, rcoero o6nerqara r.f,xnoro Ao3spane.
nrPrMeTpn lle TexHojlornqHnr npoqec npn oflpecoBaHe ca
KOTTO I SABnC!{MOCT OT 8t|AA HA npeCOBAHUT MATep]tarr BApltpA I
l l0... l70oc, HansraHerlo (0,5...5 MPa) n BpeMero (3...5 min).
3slqnrHnt cnofi npr onpccoBane ce ns6npa c orr{HTaHe Ha nsHcKBi
HaAe,|(AHOCT H8 BnanO3sUU/rTaTa, TeXHOIOntdqHnTe [3?tcKSannn (
,IHHa Ha cJlor n(>Marxe ot 2 mm € Etarroxno noBpexcAaHe Ha KoMnotil
a npcc-Qopnara) n AonycruMlrre.atrpeluHla nbnpexceHne (npn nonr
6enunz n HsMeHeHHe Ha rexnepsTypars Morar Aa B63HHKHar roneMn r
llrH[ HanpexeHrlr, KonTo Aa npeAu3BnKar pa3PyuaBaHe Ha KoMno
Jvtarap qe ro3u TexHorronnqex npoqec ce npoBer(Aa c noMotqra Ha.
o6oplgnane H cnox(Hn npec-$opux, Henoloro rsnot3BaHe B ycnoB
MacOBO npOI,t3aoAcTBo e onPaBAaHo, nOpAAH BS3MO'KHOGTTa 3a eAHc
Ha onpeconKa Ha 400...800 ms4enun.

Xepuemutu4unma qpc? Kancytupuve ce ns,
poKo 3a 38rrlr{Ta oT bnara na 6earopnycxra
H M'fKpoMoqynn. Tn srnrc.tsa (Sr.rr. 5.12)
Ha orBopeH r(opnyc (rancyna) / ot necno
Merarr (Hanprnep uyunumfi rnr HeroBH cn.rtann),
To ce pa3nonara ns4enneto 2:c uzvogure 4

Our. 5-12 nngaHe Ha npocTpaHcTDoro Me)KAy us4eflHeTo u
Ksncyriara c KoMnay,HA .l n nrnrpAcaaHe Ha noc

Ka.{ectEoto Ha xepMerr,r3aullgra ce onpeAeflr ot drsnxo-uexaHnqH
paKTeprcr'rKn Ha caeA[HtBaHnre Mzrepuaan (nnaronpoHurraeMoc
neparypeH r<oeSraqraeHl na nmneftuo pa3rxtrpeHne n Ap.) H or aAxe
KOMnayHAA K'bM nOSApXHOCTTa HA.KAncynATa H n3BOA},lTe.

| 4'l

I4snongsaxero tta reqxlt nonnuepx]r KoMno3]rq[u B ycJloatr.lra Ha aBT(F
3r.rpaHo rlpon3BoAcrao Ha MaJrola6aputxu KoMrroHeHTrr n€ € rrKoEoMIt-

t, nopaAu KoeTo noHacToglqteM ce H&Jrqnar npaxoo6pasHlrTe MaTepItaJIr,r,
rouro qpea np€corane nog, HarmaHe 45...50 MPa ce lrsnorBrr raan6pu-

no uaca ra6nerru c rrerlasara $opua. flpu xepuerusaqxsra resr,r
MOTAT AA Ce nOgUqllOHrIpaT AMTOMaTlIrrnO CIbC SAAaAeHa TOqHOCT

HO I[3AeJI]IeTO nrm KAnCynATa.
Xepnemunquams Ha usdeaunma.e Kopnycu om ueopzaHwrHu ilamepuanu,

qe rroBrruraBa gaAexiAnocrra Ha BJraro3alqrrrara u noAo6paBa rorrro-
Kg,arrero (npn'nsnorsBaHe Ha Marepuanlr c uo-E]tcora rorlJlonpoBoAtr-
or ragtt rla nonlrMeprrre) n Me)<anntlxa"a ycrofi'rnaoct Ha rasAenusra,

lefrcrla sa naMaJrsBau€ Ha rrgpasurnrrTe BptsKIt (ncne.gcraue HaMarsBaue
6 npu saMcHa Ha noJlllMepa c Btsgyx) u sa o6esneqaBare Ha eJIeKTpol,tsF

HA MSCTOTO Ha CBsp3EAHe C KOMnsyrIA, C [OMOnlTa Ha JIeCHOTOTIIMU

rra lr Ap. flpn nmolr IiI3AeJInt (nanpnuep n CBH rexnurara) neoSxoAu-
) KatrecTBo Ha xepMerlrsaqugra ce nocTl[ra Ype3 3antnBaHe Ha Koplyca
cyx asor, apron unu xeauil Ao naasibne 0,1...0,15 MPa.

Ha $nr. 5.13a e gageri B%xIrIeH BI{g Ha Meranocr6xnou Kopnyc, c6-
rrIII, ce ot I\a?TaJIHa ocHoBa l, ranar 3 u ngnmrur lI3BoEll 2, mzonupaau
ocHoBara nocpeAcrBoM crtxlo 4. Xn6pugtlara HJIU nonynpoBoAnttKo-
r{HTenpaJIHa cxeMa 5 ce sarenna uru garroaBa KtM ocnoBata, a Heftnfi-
H3BOAI,! Ce CBtp3Bar C B:bHIUHlrTe DISBOA'I Ha KOpnyCa rrpe3 saBapsBaHe.

-....4i=,__--
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Horo IrM crpanlrpaue (npr nenonsBaue Ha MeraJrx[r rtlr]I Msratrtranpanu
I{rrHu Kopnycn). Tesu Kopqycl ce usrornjli nafi-r{ecro or MeTaJI uJltl

an (uera croMana; MeA, Mecltnr, anyuunnfi u crtJreB]I Ha rgxxata 6a-
cnJraBTS KOEap U Ap.r, CTGKJTO I| repAMUKA, KarO Ce IiIs[OJr3BA? CGIIIO

M€TanoKepaMurrnrt, MeraJrocrsrJrexlr il gp. ropnycu. Bcern
ce c6cTolt oT ocHoBS, KanaK u fisBoflu, KorITo B MeTAnHUTe KOP

n ce u3onupaT c rroMolqTa Ha cTtKJreHu ulru KePaMut{H}r l[3onaTopu.
ocuoBara u KaIraKa ce rlopuupa KyxlrHa, B Kosro ce uoMecrBar noA-

Ha xepMeTI4I3aqHg [3AeJI]It: KaKTO OTAeJIH]! notrynpOBOg,H]IKOBU
MeHTlr n uHTeFpaJIHlI cxeMu, TaKa ta rleau 6noroae na PCA, K%M Kolrfo
npeAcatnar cnequaJlntt ugncKBaHus sc. rnhuaruqHa salqrrra. B sasucu-

oT MaTepuaJra Ha ocHoBaTa Ir KanaKa TgXHoTo C3e,q,lrHfiBaHe Molrce Aa
octrqecTBrr qpes 3aBaptBSHe, 38IIotBaHe, saJlenBaHe C IIOCneABaqO gAtI$-

df-r
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uoalr MeToA,u, ttpu KoI4To BcrIqKtI I,I3BoArr ce uorryqaBaT 868 EltA Ha
($ur. 5.136). Paurara Morrce Aa ce usrorBlr no ADa HaqlrHa: r{pe3 ula

ilrrH n Ap.), 8 TaKA Ctrqo no MeroA& Ha noA6opa Ha.cnequanHo [peA-
(:rrr4 B cxeM8Ts eJreMeHTn (peaucloptr, KoHAeH3aiopu). Haft-vecTo npu

XepueruanpaHero Ha Kopnyca ce u3BaprrJBa qpes 3aBaprnaHe rdnrr
He Ha Kalraxa KBM ocHoBara. Meta.nHure p:etafinu Ha Kopnyca ce
or crrJraBTa rcosap (5396 )r(errsso, 29?5 nuxer. n l87o.ro6arn), rcoe
reMrreparypen xoe([urllreHT Ha nu:aeitno pa3rrurpeHlre 6nustr go
CTtKJIOTO ll IIO TOSH Har{tIH Ce OcllrypfiBa BI4COKO Kar{eCTAO HA C
CTGKJTOTO C OCHOBa?a I4I tr3BOALrTe.'B ra.rectaoTo Ha nSoJraTop ce n3
6opocunurarHll cr6K/Ia, Kouro ce cno.f,aar K,rM KoBapa nplr reMlre
1000...1050tC. Ocnoaara Lr KarraKtT Ha Kopnyca ce $opuupar.o6ux
qpe3 uIaM[oBaHe, a 3a I43roTBtHe Ha BbHIIIHnTe U3BOAU Ce n

He nnil t{pes eqBaHe Ha MeraJrua JreHTa. IrlsnoasnaHeto Ha uIaM[I,r,
cPaBHUTenHO CK'bIIll C6Op6XCeHI{S, Ce npeuoptrtBa 3a ycJIoB[.aTa Ha
IIponsBoAcTBo n 3a I,I3BoAIlt c IIIr4pHHa [o-roJrrMa or 100 pm. B
crryvait ce npaaarb MeroAtT Ha xuMr{qecroto eqndne, Karo rou$u
sra Ha paMrara ce norrytraBa qpe3 $oronuronparlue.

Kopctpyrcquara Ha KepaMr4t{Hr{t
nyc, [oKa3aHa Ha {ur. 5.14, ce
KepaMuqHa qaruKa 1, a rosro ce

MUKa, KaTO pt6oaere, no KoIlrTo Te
TyBaT IQMe)KAV cU, ca noKplrtTLI c
nlrMo crsKJro 3, vpee Koero ce oc
xepMeru3aqusrz Ha Kop[yca. Crc

2 unu snarocrAtplcaula uacra (n lanr.rc
oT MeTOAa Ha MOHTaXC Ha KpI,ICTaJIET -

Jleur,uro utn cnofixa) e norpuro ra

5.2.5. Hacrpoftrca Ha paAlroenerctponuu us4elrlrfl

ilacrpofixara (peryaupanero) Ha eAHo HsAeJrrte upeAcraBn.sBa tcoM-
xc or gefictang, lrpu Kot/tror 6es [sl\deneH]re Ha cxeMara u KoHcrpyKIIn-

ce [otryrfaBar 3aAaAeHH flaPaMerplr, c%orBercraatqu Ha u3ucKBallilflTa
'l'V, xopuanu nnv Ha crofiIrocrrrre Ha o6paaqu, upuerlt 3a eraJron c%c
sl(eH8 CTeIIeH IlA TOrtHOCr. . o6nKnOBeHO HacTpoftrata ce ocsulecTBsBa

rlerreHacoseHo lr3MeHeHue Ha napaMeTpuTe Ha peryn[pyeMl{ eJreMeHTu
) MeHrrr{Bu u Aonacrpofi Barq,lr pe3[croptr, KouAeH3aropu, perynupyeMlr

Ha qa[rKara 7. Yaulxoo6pasHure
KepaMur{Hu Kopllycn npl,tTe)r(aBaT
HaAex(AHa xoHcrpyrqur, Ho B c'bulord
Me 14 H.SKOH HeAOCTaT tIU: nopaAu
KaTa TeMrrepaTypa, nplr KorTo ce H3

TsxHaTaxepMeTnSaqufr, Te3H Kop[ycu He MoraT Aa ce Hsnorr3DaT 3a
tpanHH cxeMH, KpllTUqHI4 KlM BHCOICU TeMneparypu, a ocBeH ToBa
Ha u3BoAlrre r4M e npaxTr,rqecKr,r otpanuveH ao 30...40 c M?rHHMaJrHa
xa 1,27 mm. C no.gaara Ha HtrcKoreMrreparypHll cr.bKrra, noAxoAs
xepMeTr43arlua, nplrJro)KeHHeTo na.qauxoo6pa3HuTe KepaMHVHr{
IrapacTHa 3HarruTeJIHo.

, flo-roaxva ynl4BepcarrHocr npurexcaBar MHofocnoftuure (rpr,rca<
TeJ KepaMrrqHu Kopnycr4, Ho rIopaAH ror.sMaTa uM KOHcTpyKTHBHa
:'-cHocr re ca 3HaqnreJrHo no-cK'bllu rr 3aroBa ce I43nOrI3Bar 3a XepMerH
Ha cxeMH, K,bM KoI4To ce nociaBtr noBIaIueHtI I{3ucKBaHHg 3a r{aEe

'rpoffra ce u3[oJrsBa orBepKa or usoJraql{oHeH MarePuarr Kosro ocBeH rle

lrrrac.f, B cxeMaTa Ha nsAenueTo Aon6nHlrTeJrHll Karraq]ITeTu ]r He u3-MeHc

KTltaHocrTa Ha KP6roBlrre 6o6nnu, ilsKnrcqaa B53Mo]r(Hocrra 3a Ktcrl

lHHeHr{g u nonaAaHe Ha onepaTopa noA Halpe}rceHue.

trlsnoasaanero B paA]roeJrerTpoHr{ttre }r3AeJrufi Ha ronrM 6poft eneuen-
M B'.b3nv!, Y'I}ITO nApAMeTpI{ Ce OTKJIOHABaT OT [p]reT]rT€ IIp}I ll3trilcfie-

I Ha eJreKTpoHHI4Te CXeMIlt CTOfiHOCTII n pa3HOO6pA3HUTe Bp53KU MeX(Ay

ns HaqlrH. Hera crclosHr4eTo Ha cucTeMaTa ,5 ce xapaKTepu5upa c

oT ttlltcJrS, cboTBercTBaUllr Ha HefiHtrTe [3xoAHrr napaueipu n ,9 4a
3c npeAcraBlr Karo rlynrqur na c'ictosHutra R1, Rzr'..Rn Ha perynuPye-

rHTe BxoAHu napaMerpr Ha clrcreMarar T'e. S:.f(ftr, Rzr-..Rn), KtAero
ll, npegcraantBa Ha6op or rrl4cJra, BKnrcqBaulu Ba3MolrcHHTe crofiHocrll Ha

I Trrr napaMeT%p. TorsBa EctKo cscrotHue Ha crrcTeMaTa Molrce Aa ce I{3o-

6pasu raro tb'rra B,?-MepHoro npocrpaHcrao. 3a oqeHKa Ha MHolrcecrBoro

or Bt3Mo)rcHvt c'bcrofiHvlc Ha crcreMara ce EBBe)KAa lleneBara rlynrcqux Q,
xapaKTbp[3rlpaula HeftHara pa6orara. flpu Hactpolirca Ha crrcreMara.qefle-

;ara Synrqu s QG) npueMa roquo onpeAenena unu aKcrpeMarna croftHocr.

Arco Havaanoro ctcrotHlre Ha cl,tcreMara ce o3Harfll c ,9s, a rpartnotb - c S*,

rlAarIaTA 3a OnT'IMaIIHA HaCTpOftKa Ce cBeXCAa AO IIpHBe)ICAAHe Ha C[cTeMa-

Ta or c6crogHl{e ,so B cSCTOqHUe s* Sa MUHI'IMaJTHO BpeMe. leCro ntrl4 He
(:(: oTAaBa IIO MaTeMaTI{rrecKu u'bT Aa 6lge nauepeHa o[TI{MaJrHa npolleAypa

ra HacrpofiKa Ha no-cJIox{H}I paA,I{oele4TpoHHlt v,3.4enusr'T'bn Karo orllrcBa-

1\r,rTe rH MaTeMaTUqecKlt MOAeIU He npr,ITe)rCaBaT HeO6XoADrMaTa Tot{HOcT,

li tartn cnyqafi MOIaT Aa ce lr3nOJI3BaT eKcIIepnMeHTanHO-CTaTlIcTUqeCKn

MSTOAIT 3a I,tscJIeABaHe Ha penyn1pyeMll cI{cTeMI{, KOITTTO ce 6a3ypaT Ha KO-

l,enaqrroHHnTe MeTOAn 9r MeTOAI{Te 3a oIITHMaJIHO nnaHI{pAHe Ha eKcflepu-

\reHTa.

o

lrHTerpannara cxeMa 5,' repauu.ren x, KortTo ce rroA,AaaaT TpyA,Ho Ha MaTeMaTUqeCKO OrrlrcAHner llpeBp6rq8T

c npeABlrAeHa B Hero a,qar6Hatrana ra rleca Ha HacrpofiKa B TpyAHa rexHtrqecKa 38Aaqa. Tosa Haaara rbpce-

AOTBpaTtBaHe Ha eBeHTyan,'lu Ha rat(rrBa MeroAlr sa nacrpoftrs, KoI{To- nos8oJrtBar Aa Ce ctKpaTrr

MOHTaNC Ha U3BO,qIITe Ha KplICTana 6 Hars [po,q,6JrtctITerlHocT r{ Iro TO3}r Harl}rH Aa Ce HaMaJrgT Pa3XOAUTe
B'bnlrrHrrre rr3BoAa na ropnyca 2. rplE rr BpeMe. B o6qlrs crryYafi 'MaTeMaTusecKaTa nocTaHoBKa Ha saAa-

tr KaIIaK%T Ce US|OTBTT OT ArryMOKlrCr{A a 3a o[peAeJrtHe Ha orrT]tMaJrHI{Te npolleAypl{ nplr HacTpofiKa Ha eAHo

tenue, pasr;reAaHo Karo (lnsuvecxa cucreMa' Mo)Ke Aa ce rloprrynupa uo
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3a npaauano npoBerKAaHe Ha HactpotZtcara, ocBeH noAxoA.qul

Merrr, e neo6xognlra !r npeqn3Ha n3MePBarenna auaparyPar qugro

no [paBr{no rpx6aa Aa npeB}IusBa c uopcAaK 3aAaAqHara roqHoct
crpofira, B eaancnldocr or BHAa Ha npott3BoAcrBoro nactpofixara ce
cTBrBa c rroMoulTa Ha yHu8epcatlHa lrsMepBaTeJIHa anapaTypa nnu
qrlanHo SaBoA,cKo nsMepBarenno o6opyq,naEe, EKJrK)ttBaulo pa3[

Taropl!, eKB[BaJreHTHu roBaph, [ynroBe 3a ynPaB[eH]te ]l
crenAoae. Hacepofirata Ha BucoKogecrorHl,I 6aoxoae rpe6aa pa ce
IIIBa B eKPaHUpaH[ :aaMep]t, c KoeTo ce oTcTpaHtBaT cMyIqeHI,laTa
IUHfi eneKTpOMAnHlITnn rrOJIeTA.

B sanogure ctc cepllftHo npolr3BoAcmo o6urnogeno ce
TpanllsrlpaHo IIOAABAH€ rra CrnHaJIrt CtC CTaHAapTH!tr qecTpTI{ nO
ncero pa6omro Mtcro sa nacrpofira. flo rosu rtsqnH ce us6sraa
Ta Ha n3Jruurno BpeMe 3a RpexacrpofiKa Ha vtn4uBn4yannul.
craxAaprnx clrrHaflu (fCC) [r Aorrycxanero Ha rpeluK]r npn
He Ha secrorara or nacrpofivnra. Bcsro pa6ouro Mtcro B To3H
e o6opyg,aano c npucnoco6JleHue sa nftnrc.tgane Ha Hacrpofiaanoro
u pefynupaHe Ha HuBoTo Ha noAaBaHlllt K,bM Hero curHaJI I4 ABA
.ropa (crpeaKoBrr ypeAu, ocquJrocKonu z gp.) 3a ort{I,rraxe Ha B
lraxoAnoro xuna. flpn Hacrpofira ctofittoctta Ha KoHTponupanns,
Tqp e )KenaTeJrHo Aa ce AoBeAe Ao cPeAaTa Ha TotrepaHcHoTo no,Ie, c
ce ocurypsaa lI3BecTeH 3arrac 3a HeloBoro lI3MeHeHre nPlr
pasJrlrqHil KJIuMaTuqHr lI Mex&Hrrrfiru {arctopn, a TaKa c1blqo npu

3a nacrpofrra Ha paAuoerreKTpoxnu u34enns ce lrsnoJrsBar
aBa MeroAa: c nsrroJr3Bane Ha u3MepBarennn upu6opn (

a ) 0
( D H r . 5 . l 5

42 = (Al + e'; + e'! + e'i + ei{)x' ,
A', = (ei +e'r+eL)Kz - rpeurKa Ha o6paaeqa; ef - rperura, npon3rlr-

or MeroAS Ha cpaDHeHlrei Kzu Ks - Koe+nqneHTH Ha eAHoBpeMeHHocr
TBHero na rlarropure.

I] uacosoto npol,!3aoAcrao nactpofiKara Ha cJrox(HH H3AeJrrrfl ce pa3-
rra peAHIIa ollepaqnn, cBapsBaHn c HacTpofiBaHe Ha oTAeJIHH Texrru

n u 6roroge. Toaa no3BoJrraa c noMoulTa Ha MHHHManen 6poli rrplr-
?r HHcrpyMeHTlr Aa ce orcrpaHgr HeroqHocr[ npn pa6orara oule na

HTe crpyKTypHr/t Hltaa n Aa ce ctKpartt qr,tKtJra ua HactpofiKa nopa-
cAHoBpeMeHHOTO npOBelCAAHe HA HXKOTTKO perynlrpoBryHr onepaqurr.

Hr.ne c6opnu eAr,rHnrllr nocrrnnar 3a KoMnJreKcHa HacrporrKa Ha
r{eTo.

5.2.6. l lannrBanns Ha paAnoeneKTpoHHH u3AerHs

Texnoaoru.rHl,rre LIgnltTBaHng ce npoBe)KAar c qerl ycraHoBqBane c,],-
TCTHBHeTO HA npOn3Be)KAaHllTe n3AeJInA C ECDtqKtr H3lrcKBailtrs, noco-

H B CTaHAapTl,!, OTpACJIOBH ]I 3aBOACKr,! HOpMAnn ]t TexHuqecKn ycxoBru{.
HOTO [r3BlpUI8AHe Ce HaJIA|A ]r npl,l 3aMaHa Ha MaTepHarIH, rlpoMrHa B

vr'trua npoqec H Apynlr gefictnne, KoHTo Monar Aa H3MeHrr Ka-
noro Ha npoAyKqr.!flTa. Ha'{nH,br Ha npoBe)KAane Ha H3nrrrBanrrsra,

rraTa IoCIIeAo.BSTeJIHOCT, nepHOAHyHOCT, npOAtII)t(ttTerlHocT, rr3r.tcKBa-
a K6M H3MepBaTenHaTA anapaTypa n Ap. ca nocor{eHl.r B c.bltlecT8yna-

cTaHAapTr,t l,l HopMan[.
HarZ-o6qo n3nurBanr/rtra Morar Aa ce pa3Aerrar Ha qne npyrrrr: $lrru-
rr HsnI4TBaHHg lt H3nI,mBAHI,IA rtpe3 MOAenHpaHe.
<l>utaqecxume u?namsailut ce I{3BGpurBar B,bpxy caMHTe lt:iile.'llrr, Karo

tlncuMocr or ycJToBl,ttra Ha r.gxHoro nponex<gaHe re ce Aensr rra .ra6opa-
tH n eKcnJroaraquoHuu. Jlu6opumopxutrc utnunr*.rrlrr.i ce n[)()nrx<;lar n

arno o6aaseAeHl,t 3a qenra aa6oparopnr,t 3a rexHlrrrecKr Konrl).oir, K.l-

crpoftra) u spes cpaBusBane na nactpoftaanoro usqenue c o6paseq
Ha eneKTp[qecKoro xounpane). flpu nrpaux MeroA, ttldffTo cxeMa e
xa r!ur. 5.15a, na BxoAa na nacrpofiaaHoro u3AeJrr4e'ce rrog,aBa
clrrHan u c [oMou{Ta Ha HeroBilTe peryrEPyeMuTe erIeMeHTu ce
o6xo4uuara crofiHocr Ha x(eraHr,r.E r4sxoAeH napaMerrp, O6qara
npu HacrpofiKa flo ro3u Mero4 Molrce Aa ce onpeAerrn or rrcpa3a:

(5.25) 4 1  = ( e 1  * e z + € s + e 4 ) K r ,

K|bAeTO €1 - CO6CTBeHa rpeurHa Ha rir3MepBaTenHl{Te npu6opn; e2 -

paTyPHa rperrrKa, A:brrxGrrla ce Ha pa3nr4KaTa MelIcAy 
"eMKof;To ce npoBe?rcAa xacrpofirara rr HoMuHaJIHara reMneparlpai 63

IUKa, npeAu3Br,rKaHa o? cTapeeHe Ha usMepBaTenHaTa anapaTypa; 64 -

rrrKa, A6Jrrcarrla ce Ha HeToqHo noAA6p)rcaHe Ha saxpaHBauloTo Hanpe
K1 - roe$raq[eHT, orq]rraul egnonireuenHoro AeftcrBrle Ha BcrlrqKr4Te
TOpn.

Hactpoftxara lro MeroAa Ha eJleKTp]tr{ecKoro ronupaHb ce c
cpaBHeHue na eilercra ot atlgeficrB[ero r{a reueparopa Ha cranAaprH
rHaJru KaKTo na nactpofinaeMl,r.fi o6err, TaKa lr Ha eranoHeH npn6op,
aa o6paseq ({ur. 5.156). O6utata fperuKa nplr HacrpofiKa no ro3r,r
onpeAens oT rir3pa3a:

ce t lMl,tr lrpar ycrloBua, 6nugxn Ao peanHr,tre eKcnroaralutolrrrrr y(-. .r()-
Ha u3AeJIHara, B sasncl{uotT or BpeMero 3ai npone)Kllau(, rra .ra6o-

)pHI,rTe I,r3nHTBaHIlrg Te MonaT ga 6tg,at uolr.v(t.r,lu ltJilt Ir t\'t'11('nu llprr
lHTe 'I3III'lTBaHeTo Ha I't3AenHaTar KoeTo Mox(e Aa III)oJl'hjl)Ktl llttK(').'lK()

MHIIU u Mecel{n, ce l , t3Blbpruaa npn HopMaJrHo HaronallHarre (:raxpalt}}. . i l1[()
lpe)KeHIder TeMnepaTypar BJIax(HocTt MexaHltrt t l t t  I IaTol{al)nalt  l t  t l  rr  ; t1t.  ) .
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MexaHHt{HI,tre H3nI{TBaHU g rt3p.e nH rTa Ce noArafar Ha Ba3ner*tcr H rt ero
rf rrf ipaqHH, ycKopeHr4e u wapu, KaTo 3a IIeITa ce H3not3aaT noi lxo; lrrurl
l )()creHAoBe, qeHTpo+yrH H yAapHn creHAoBe. Pa60rocnoco6rrocrra sa
Jtl4gTA, npeMnHan[ KrIl,tMaTUr{Hr,t I,t MeXaHI{t{HH tr3nttTBaHH.q, ce npO-
Ira npn HopMalHlr ycnoBul H8 pASOTa. Ha.tHHr,me 3a npoBex(;latre Ha
ntauvemo ua nodelrdxocm u\e 6t,qat pa3nneAaHn B ceAMa r,,raaa.

5.3. TEXHOJIOTHT 3A nponSBqACTBO HA nEqATHH nJrATKti

5.3.1. O6qn cBeAennt
fle'rarxata nJrarKa npeAcraBJltia KoncrpyKlrnt, Kocro ce cacror{ or:

u to,4aquotrqe acHoaa; 2) uemartxu c,roeae c pasrtuq*e xoxSutyptt4rl.r. H3_
rn.cBaullr $yxxqunre Hd neqamHu npoeodxu7u, cBrp3Barqn orAelHHTe

crrGp3BSHe K%M nrraTKaTa Ha noAxoArrulH c%eAl|Hr,lTenni eKpoYu: monilr-
tr.xcdat4u ut,rHu; neqamHu ere.ueHmu (6o6uun, KoHAeH3aropu)'n il) pat-
tttt no fiopua u npedxaznuqeHue omsopu: Jrptrau - ga MexaHHqHo 3a-
nBaHe H8 H3BOAUTe HA eJreMeHT"a" *'ti-nnarKara unu sa rui("rrrr*"o
[)()rrBaHe Ha nocrreAHara K'bM utacm (moxmax\u om60pu), za cEGp3BaHe

I l);r3rur{HH cJIOeBe Ha MHoFocJlofinu ne.{atHu nrlarKl,r ( npoxodxu oms.rpu )
fa rexHoJronnvxu o6pa6otrcn (mexxolo.,rr.tnu omeopu); npsBoanrnHg _

TpoHHu eneMe.HTIt H B6gnl,t; KoHmaKmvu ntouludxu; uSeodxu xo{mur{mu

MoHT8X( HA KPENE)KHI,I CJIEMCHTH; C'NNTHqHI,I - 3A HANACBAHE K'bM MEXA.
H KoHcTpyKqHx.

llsonaqnonnara ocHoBa Ha net{arH'Te nJrarKr,r ce tt3norBc or Marep'-
rlpH"etrcaBsrqr *aara AHeneKTpHrtHs npoHH qaeMocr n sary6u, Br,rcoKa'l0KTpr'rrrHa .sKocr, TonnonpoBoAnMocr, TOnrroJrcroRyHBOCT (AO 270.(|

l5 s), xuunvecxa ycroftqnaocr npn ntaqerlcrBHe Ha *""urrro"'t, ocHoBu
:r J'rHr{H}r opraHnqHl'r pasTBop}trenn. Ha re3H MHOnO6poft xu r,r3HcK Ba H rt'
)Bap8T cnoecrute AHerreKTpI{un (nernHarcc, crtKtroreKcroanr), TepMo-
:Tr{qHure nJracrMacH (noItHaMHAH, nOJIl{erHJlentepe$tanat, nor]rerrr-
rr Ap.)r KepaMrrKsTa, cr%Knoro lr Ap.
3a norryvanatre na npoaodnu4ama cxeila Ha neqarHara nJrarKa Har-r-ur-

' pa3npocrpaHeHne HM&T ABa MeroAa i c)16nrpuKtnueau (or'rraruucKrt
r':rtio osHavaBa orHeMaM), npu rcofiro ce H3BbptrrBa us6uiarenHo orlre-
I Ha yr{acrrrlrr or 0oTT-oIo Ha [peABapr,rreJrHo $oanpaiara nnarKa rr

,rtttteu (tra Jrarr,rHcKlr additio osHa.{ina npn6aaeu), .".rln"nl 
"" 

no ln6rr-(, jrrro MeraJII,tsHpaHe Ha neSonnpaHa noAno)rcKa.
lle3aBr{cl'rMo or MeroAa 3a ct3AaBsHe Ha npoBoAtulara cxeMa, Heriiloro

'r,a)KeHHe (nornrnnHo HJrr{ HerarHnHO) rrpxy noBapxHocrt" u" , ,rn.ro-
rr 'rrara ocHotsa ce nolyrtaBa qpe3.HaHACtHe Ha Sut4u.tr{u n,Klnurt u,r c no-
lt'fa Ha $otonevat, ctrroneyar u o$ceton ner{ar, Karo 3a qetra ce rt3rro.,r-
r noExo,qrudn {oroura6nouu. @omowu'nrxDrn npeAcraB.rrrBa yva-.rclro
rr, 'padcrco Konl/re Ha rpa$laxHH8 OpnrHHAn HA TonoJronncra Ha ne,rarlra_
rirarKa H ce r't3l.orBx or $otorpa$cra nJIaKA? a np}l Br4COKa n,r'1,.1.]ro(.7
r{oHTaxa ce npenop}i{Ba I,r3noJI3BAHero Ha $oronnarn or cr.bK_.ro, rr. .reK-
j r r i c  } l  Ap .  Ma repHanH c t c  c t a6nnHH pa3Mepn ,  I - pu ( t t t , t t t t t , nn  r t i r 11 . . 111 , , , ,

l r l

caoraeTcTDalqo Ha peanHnTe ycnoBus Ha TaXHATA eKCrlJrOATAqntt

BaHe vt TpaHcnopT. vcxopeHure n3nuTBsHUs CtAefiCTBaT 3a ctKpal

npil ycKopennte aa6oparopHn lr3nnrBaHut tpe6aa A8 ce onPeAenH

AA ce nr6crHat HexceraHrt noBpcAr Ha n3nrTaaHnre ]r3Aell'lt'

na aa6oparopHoro r/t3nrraane e ycraHoatBaHe Ha npaHuYHoro

Ha EPeMeTO 3A HSnHTAAHeT KaTO 3A qenTA nPil TA]K t'3[.ien'/lgTa Ce

qr p.6otrt npr noBl,tuteHo HaroaaPaane. Vaear'laaaHero Ha Haro:

aruoc{epa u AP.t a raKa caulo npu xou6uHnparn B'b34eficrBr4e',

Mep BnaxcHa ronrruHs' cryg, c nonnxcbHo HanaraHe n 4p' IIpn npol

Ha eAHO n3Aenue, ToraBa To ce noArlar& H8 pa3pyulaBalqo Haro
'6asara 

Ha flotryqeHr{Te AIHHn or roBa l{3nnrBaHe Mox(e Aa ce ctAtl

naca'oi erlerTpnqecra, $nsnro-xnMr'tqecKS H MexaHltt{Ha

H3AetHero. llpn e x c n noa maqu o H Hu m e ui nu m su H u n 3a c\cro sHne?o

nniTa ce ca6upar AsHHll npes qeJIHt rrM ecnJloaraqnoHe]l nepuoA'

octulecTBtBa Ype3 nepuoAuqHo }lnlr HenpeKacHaTo u3MePBaHe Ha

Te napaverpu, tcBTo nolyqeHara cra?[crnqecra uu$opvaqrs -ce c%0

o6pa6otna i rten 6tpro pear'PsHe npu PeKnsMaqu?t Ha norpe6nten$

3a r,is6srgaxe Ha ocHosHlrre HeAocraralrn Ha $uenvecrute
:flvt'I: r8vrcoK:a qeHa, totltMa [poAtnncHTeJlHocr n Heo6xoAnMocr or

38aHe HA rOTOBll vrsElen:'/,f,, qacT oT KOUTO MOtaT AA Ce noBpeAtr npu I

lraAe)KAl{ocr. Uea ua SynxquttHulilume u?numauHus e npoBepKara

oTBeTcTBr , reHae ' reKTpHqecKHTenapsMeTpl , lHau3AeI IueToctT3ucK
Ha TV. flpu x,tuuumuqHume u MexuHu'tvu uTnumauvun ce onPeAelc

Bocrra Ha napaMerpr'tre Ha us4enut.ra rlu alsAeficrBuero Ha

r4 MexaHHr{Hn $arropx. K.quuarngrritTe }r3nHTBaHUg Ce npoBexcAaT

MarHqHr KaMepH, 'twaro aruocrlepa nwurvlpa pasnuvrure BlIAoBe K

unu or4enln rexrr qeprn. Ctulecraysar KaMeptt 3a rrpoBepKa Ha

t(nrltBocrra Ha anaparypsTa npfi Tonrl/tHa' crylr Ton,IuHeH yAapt

npax, nIeceHx, noHnxeHo HancraHer cJIAHqeBA pAA'fAI\UA, npoMl4

BaHeTO, Ce npOBe)KAaT Utnamsoflut qpe? aodeaupaxc. flpu Te3I,r H3nH'fl

MoraT AA ce H3non3BaT KaKTO fiUtuu.ecxu Uodetu (uUxcmu), TaKa, vt t

Cnopeg BHAa tla l,t3nffTnanero ce Pa3nnqaaar: 1) SyHrqnoxan

nuTilaJflU;l 2) rcnuuatuYlf.yt u MexaHrqHr/r u3nuT&ar.nn n.3) nannrnai

ilomuqecKu uodetu Ha n3AeJlr4ero. flpu u3nHTBaHe Ha Snruvecxn

BJrrrtHnero Ha ercnnoaralrl{oHH?tre Sarropn ce vrMvtrupa Ype3

u lHHSMeHeHr , t gHanapaMe"pHTeHaBKI r c r t eH i lTeBMaKeTaeJ IeMeHTI { ' {

MareMaTnqecKuTe MoAenH - qpe3 u3MeHeHI4e npl{MepHo Ha xoeibnqB

Te Ha Epa3K8 Me)KAy nxoAHiate (altperurute) r nlxogHn n

'/t3llenueTa.

HL KnnuarnrtHHTe usnurBalF.ug' e oT saar|exne rflx'jara noc'IeAo

KaTocenpenopt t {DaH3noI3BaHeToHacneAHaTaoTex(HeHacnTya| \u f l .
BOHaqAJtHO H3nHTBAHe HA TonnnHar nocre Ha B'Iana I{ HaKpat Ha

TO3H HarfI/tH t't3cyuleHl'r?e B KSMepATa MaTep:/.aJll'l Ca cnOCq6Hn Aa

HaTMaKc f fMaJ IHoKoJ I? rqecTBoDna ra 'Ko 'Tonp } tnoHH, t ceHaTeMne

3AMpl3Ea H BcleAcTBile HA pA3rUHpflBaHe MOII{e Aa pa3pytul4 M
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cJlyxtu K,aTo n3xoAeH AoKyMeHT 3A HAHACTHe Ha H3O6pAX<eHHeTO Ha

THa?a cxeMa B'bpxy H3oJraqHoHHara ocHoDa H 3AToBa Tofi Tp.s6Ba A8
n3pa6oTeH c Heo6xoAHMaTa ToyHocT r/r npequ3HocT. ETo 3aulo no
rps$nqHutr opl,rfnHatr ce H3nrrH.sBa B yBerrnrren Maura6 (2:l - sa
clc cpeAHa nrrbrHocr Ha MoHTall(a ; 4:l u 5:l - ga nJrarKr,r c BHcoKa
?Hocr Ha MoHTaxGa n 10:1 u 2A:l - 3a MnHuarropun H MttKpoMn
cxeuu) Eapxy Mareplraru c AocraraqHo cra6uaun parvepn (xa4r
n&yc, nJrac?MacoBH Qoanr or nornBlrnrnxropl,rA, norlnecrep, clbK
anyMHH?teBH ocHoBH H Ap,). Mgnotngnero na npa(luvHu opurnnann
Aa ce no3Hanar o6rqnre npr,rnrlunu Ha KoHcrpyrpaHe Ha neqarHn
Ko!{To ule 6rAar n3nox<eHn rro-Aorry.

OcseH H3rorBcHe Ha ne{arHa nll8TKa, o6ulngt rexHolonnqeH
3A nPO?I3BOACTBO HA nerIaTHH nJIaTKI/t BKTIX)r{Aa ?! nOAnOTOBKa Ha e
Tr,'Te U Bb3nI'Te 38 MOHTa)IC, p83nonar8He Ha TpAAHBHI{Te etreMeHTn B

oTBeTCTAaUIHTe HM OTBOp!4 B nJIaTKATa H 3anoqBaHe H HaKpaq KOHT

Kat{ecraoro Ha npoBeAeHl,tre MoHTa)r( nu pa6oru.

flponsaexcg,aHnTe neqarHll nrarKn Morar ga ce rcnacvxfuqnpar no
KOJIKO npH3HaKA.

B sas[cnvocr or BHAa Ha At{eneKTpI,rKa Ha r,r3onaunoHlrara oc
ce Aerrr Ha rBtpAH H r6BKaBH. Tatpdume ncqumHu n,TumKu ce peat
E:bpxy ocHotlr or ctoecrn Ar,reneKTpr{qn (cr*xaoreKcroru,rr r,t Ap.r
npeAcTaBn.q Ba'r' oTAe IIH lt cjroeBe Jrr{cToB Ar4etreKTpHqeH MaTepH ar, n
cac cMorra !r 'sanpecoBa:r.n npv auco<a reMneparypa), xepauurca (
Ho ce n3nofl3B8T KepaMHKn Ha 6aaara Ha anyvrurvren u 6epunltn ox
noPaAH KpexKocTTa Ha Te3I4 l,laTepuanfi pS3MepHTe Ha noAIro)r(KHTe
no-roreMtr or t iOx80 mm) u Mera/r (anyunawft, croMaHa H gp.). 3a
BU HA ?bSKUnU neqqmuu n,TUmKU Ce [3nOI3AaT eAHOCTpaHHO H.nI{  ABy

$onnpano unu ne$onmpano nonHecrepHo, notrnerHrreHrepeSranarHo
m l\P.

Cnopeg 6por ua crloeBere ner{arHnTe nnurKu ce Ae.IIar Ha eAHocr
(egnocaoft Hn), Aayctparrnn (Anycn ofinu) tt M l{orocrlo rtan. lTpw e d t t t t t:

3a KOItTO IIJI,IpHHATZ Ha net{aTHHTe npOBOAHWI\H ID I,l pa3CTO.qHI4ero Me

Ttx s e no-not tMo or 0.5 nrrn i  K6M I I  xrur  ce orHacir  nrarKtrre c noBtt l

r r I ' l ,Tt{OCT Ha Mol lTa) |<a c IUHpnHa Ha t leqaTHHTe npoBOAHtI I IH I4 pa3cTO

MelKAy rnx  no- ro r tMo or  0 ,25  ln rn ;  s  I I I  x . tu t  ce  o6eguHanzr  nnar rc
Br./ tcoKa ntrabrHocr Ha Monra)Ka, 3a Koltro (1. '2i t  > tn , t  s ) 0, l , tr  l rrrrr.

5.3.2. ocnosHrl npunrrlrns npu KoHcrpyr{p&He Ha neqarun 'nrrxlr
flpoqectt Ha npoeKTr,rpa'e Ha eAHa neqar'a rrJrarKa ce cBex(Aa A():

ollpeAeJr.sHe Ha ocHoBHure KoHcrpyKTrrrBHo-TexHonottrqHrlr rrapaMerpn Ha
Kara (Tnn r.r crerreH Ha cflo)r(Hocr Ha nrarKara, ns6op nr *ruro4 i" ro-

,'rorHr{Ho npoeKTnpaHe, ug6op Ha MeroA 3a u3rorBrHe Ha nrlarKara u 3a
tllrara 3alrrrlrra or BJII,I.EHnero Ha pa3nu.{Hlr gecta6uauauparqu qpartop*t,
r^Ka c%ulo Ha Havr.rH 3a MoHTA>IC na nefiHure rpafturnu erIeMeHTu I{ Ap.);
lr:i6op Ha noAxoA.srq Ma?epI{aJI 3a I{3oJIaqIdoHHa ocHoBa, onpeAerl.EHe Ha
rMepHTe Ha nrlarKara u Ha ge6elnHara Ha upoBoAffulr{s caofi }r Ha Ba-
'i'r{r{Te noKpxrur; 3) rouoaoruqHo [poeKTupaHe (pasnonaraHe Ha fpa-
rri.iTe eJIeMeHTr{, TpacHpaHe Ha IIevaTHIrTe npoBoAHHrI}r n [poBepr€ Ha

rvji'rarnre or npoeKTr,Ipanero); 4) uarornrHe Ha KoMrrJreKTa KoHcrpyK-
lr I ro-TexHorroruqHa,qoKyMeHTallr,rs, Koff To BKJTIOqBa rpasuvHu opl4rnHa-
'ra npoBo,qsu{aTa cxeMa, Ha MapKupoBKaTa }r Ha sarrItrTHI{Te rIoKpHTI,I.q,

xrrororur{Hrr t{eprercu u nep(loaeHru sa npo6uBane Ha orBopure, uH-
),rr(qH'r 3a MoHTar( r4 KoHTporIHu,ta6nugu nnu uep$oaeHTr4 sa recroB
r f  poJI.

Pasvepure Ha neqarnllTe nrlarxu rpg6Ba ga 6tgar r,IKoHoMr,Ii{ecKu qe-
'l,o5pasuu, a rrxHara ge6enlrua - TexHoJlonur{Ha rro orHorueHrle Ha npo-

[aHero H Merarrr43arrl{gra. o6nxuoneHo ce l{3norl3Bar rrJrarK}r c KBaApa-
r,rrtr{ npaBoartrlHa $opua, Karo ce npenoptt{Bar cneAHI4Te ctorHorue-

,{ Me}K,q,y crpaHr4Te: 1:2; 1:3; l:4; 2:3 u 2:5. Marccr{MarrHure pa3Meprrr Ha
' lHaTa ntIaTKa 3a8ncgT oT, npeAHa3HaqeHueTo Ha II3AetIr{eTO, BnAa Ha

Jr eKTplI Ka' cro)IcHocrra Ha nlarKara u TexHotlorllrt{HaTa c6opBxceHocr.
l'IiibpAHTe nerrarHl/t nnarKu ce npenopbvBa pa3MepHTe Aa He npeBrlrrrraBar
t :r 500 mm, a 3a r.bBKaBnre - [rupr4Hara Aa e noA 300 mm, Karo Arrr)r(!r-
r: e npaKTnyecKr{ HeorpaHut{ena. .{e6eaunata Ha rr3otrarluonHara ocnoBa
ina qa 6tge cto6pa3eHa c reoMerpnr{Hure pa3Mepu Ha nrrarKara, pa3-

lrrre Ha orBopnTe fl Merarru3arlurra uu. flpu n36op Ha ge6enuHara Ha
arHa nrrarKa c Merarln3r4panu ornopt4 rpa6na Aa ce ltMa rpeABrdA, r{e 3a

rr{epl4Te u ge6ennHara Ha rrJlarKure c63AaBa ycrroBrrr 3a ltlcoHoMlt.s Ha
tt'.pvan I4 no3BoJItBa Aa ce onpocrr4 KoMnrIeKToBaHero Ha 6aorone.

flpn morutao?utrHomo npoermupuHe Ha ner{arH}I nnarKil or cGu{ecrBe-
ilraYeHHe e Har{I4H6T Ha pa3MecTBaHe Ha TexH}rTe rpaAI4BH?t eIeMeHTu,

rrlo rpa6na Aa 6oAe cto6paseH c ra3ttcKBanr4rra 3a ocunyprBaHe Ha Hop-
lcH TeMneparypeH pe)KHM, HaMatI.rIBaHe Ha Bnufr:r^uero Ha uer,rs6ex(Ho
tilr.rKBaIIIHTe nApA3l.dT'lrl Bp,b3Kr/r, }du}luM'VtgupaHe Ha ra6aputnte Ha pa3-
,( : ' iBaHoro ycrpoRcrBo, peMoHTonpnnoAHocr, ept.oHoMI4qHocr, ecrerl{Ka.

Ha Ha H3onaunoHHara ocHoBa (crpaua cnonr<.,.1, l(oKaro npn daycrtt

t t r t L y o n r t  v r D u p [  r l J a u D o  A a  v c  n w o  r t p s A D n A ,  y E  J d

(:c nocTr{fHe KaqecTBeHa MeTannSaIIng MI4H}IMa'IHH.ET AI{aMeTbp Ha oT_
,rrre rpe6na ga e lf 3 or ge6enuHa?a Ha nrrarKara, a MaKcuMarrHr4.sr Aa

i lum{, nrromKu neqaTHaTa cxeMa e pa3noJro);. ,  ,ra H3q8no Bcpxy eAHaTa

Tg e pa3MecreHa KaKTo or crpaHa cnonKn, Tar'a Lt or crpaHa e'Ie l);rnerr Ha Ae6enuHdTa fi. Hour.rHanuata ge6eauHa Ha eAHo- I,r ABycrpaHHr{
M tr t t i t t r: tt t t tr tr u m c n /u m K u, ocl,r;.y prutulm uafi-nncoKa nntTHocr Ha MoH 'raTHIlr nJIaTru e 1,5 mm, KaTo ce npoIlr3Be)KAaT [naTKI{ cGc cIeAHIITe
ce c'bcro.qr o'r' HsKolKo Anene:rcTpu'rr;a cnos (or 3 go 20) c pasnon 'Mr . rpaHH ge6ennnu:  0,5;  0,8;  1,0;  1,5;  2,0;2,5;3,0 mm (sa unonocnof inn

rl'r'r{H nJrarKr4 ce AonycKa ge6enuna 3,5 mm). CraHgaptlrsrrpaHero HaB'bpxy T'lx ereMeHTH Ha neqaTHaTa cxeMa, Bp 3Kvre Me)KAy KoI,lTo ce

ule_c?BrBa uafa-uecto c Meranu3upaHn orBopn.

B ganncr.{vocr or ir l 'brHocrra Ha MoHTa)Ka nrarKHTe ce rcnacuQr
a rpn Knzcz: I  K.tt t t 'BKrI lovBa nnarKu c noHI4)KeHa ntrarHocr r{a MoH
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ilpeJra (pacmep). Cmtnxama xa xoopduuamHama rflpeJta ofl

THOCTTa Ha neyaTHut MOHT&)I(, raro o6uIcHoBeHO Ce U3IIOJI3BA

ft,ZZ) nt*; 2,5 (2,54) mm lr 5,0 (5,08) mm (n crco6u e AaAeHa

Arofi rr,rosa cucreua). IIpu noalpxriocfirllt - I\{oHTDK lt MI4HuarK

asaparypa c" u"rrorr"al pactep ctc crtrrKa 1,25 mm ra 0,625 m.m'

MoHTax(HuoTBopu3apasnof laraHeHarpaArIBHue.JIeMeHTi{-cerr

upenop6Kl4: 1) eaeuentnre Aa ce pa3[orlalar caMo or eAnara

rrJrarK&Ta, Karo sa HaMaJrgBaHe na o6rqata A'bJrxcnna Ha npoBoAH

MeHTure c naft-ronslr 6poft ap*mu EoMe)KAy cu ga 6'tp:at ctceAHu;

eIrTr{paHeTO Ha llHTefpanHure cxeMu Aa e eAHOnOCO'|HO U ycnopeA,Ho

:fIywrBeHa KoopAuHafirar. Mpexca (UarnroveHrze ce AonycKa rorato 61

BaxHa 3a,q,aqa Ha rorrororlrt{Horo nPoeKTIzIpaHe e n rPacuPaHero

Tnure rrPoBoAHIdq![r Karo ot nefinoto PeureHne 3aBncsr KaKTo

TAKA vr KarrecrBoro tr HaAetKAHOCTTa Ha anaparyparar

Paeuepnre u or{epranufiTa Ha fleqarHnre npoBoAHlII{I{ H

KoHTaKTH}ITe.nnoqaAKl l 'MoHTa}I(HI ITeoTBopl i r I , rT.H.ceHaHac'T

rroJror[r{Horo IIpoeKTlIpaHe Btpxy r{epTe,KUTe c noMoulra Ha

[HTefpanHnTe cxeMr! e uo-MaJrbK oT TO3II Ha OCTaHaJIUTe TPaAUDH'I

ru); B) cto6pasno npilHqnnHaTa eneKTpnqecKa cxeMa l! pa3uono:

Ha npaAtrBHpITe eJreMeHTn flspnouar{anHo Aa c€ Tpacupar cleEunn

npoBognttllur a crleA ToBa eKpal{upaull{Te; 4) sa nauansBalre Ha

THlrre BpbsKll ne'rarnizte' upoBoA,HlIIlu r cBGpsBau{I4 eJIeMeHTn Ha

tprr1na Aa uMar MuHvMaJrHa AlbJrxcl4Ha, Karo He ce AonycKa paanonl

napa[eIIHO eAUH AO Apyr Ha.npoBoAHI{qu oT BxoAHaTa H u3xoAHaTa

Ha eAHo Lr cbulo crsnaJlo; 5) sa naualgBaHe rra [apasurHl4Te

orAeren npoBoAtul cnofi, xaro no ro3l,r Ha'rilH ce rlopuupar curuarrnlr
pa3MecrBane Ha crrrraJlrtnrd neprrr,r) n noreHquaanu (sa pa3MecraaHe
t&xpaxBarqure rr 3a3eM.Enarqure repuru) cnoeBe; 13) ncern rroreuqrraJr
raxpaEaaHero npr: unorocrofirrnre nJIarKu Aa ce peanuaffpa Ha orge-

:tBarqa qeHTpoBere Ha ofBoplrre, Karo B IIo-TecH]rTe.MedTa ce AortycK8
BaHe Ha KoHTaKTHltre nnotr1aAxrir; 11) sa 3a3eM.aBane Ha trJrarKara

Kopnyca na 6aora ce npeA,Blrxcg,a o6uraarnle uruna c fiocr&Trqga rrr]r-
; 12) npu KoncrpyrTrlrBHoro npoeKTupane Ha MHorocnoftHu rreq&Tnlr

e xceJrareJrno acxra Syrrqfionanna Beplrfa Aa 6tAe pasflonorKena

c'I,f,ft, KaTo noteiiquaaHtrTe cJIoeBe ce I{sIItJIHanar tlafi-rrecTo BGB BI4[
vl)e:rrca or nponoA,Hfirlra; 14) A,Ba c6ceAnr4 cr{ruaJrnr{ c.lror ce eKpauupar

'l<Ay cn c norenrlr,rsnen croft, Karo npg orcbcrBue Ha nocrreAunfi Hu-
lia BS3H}!KHaJIUTe eneKTpoMarrrnTH,l cMyrqeH]Ig Mox(e Aa ce HaMaJrr{
oproroxarrno pa3uonaraue Ha npoBogHilqrrre Ha Alara caoa; 15) or

B5B Blb3JrI4Te Ha KOOpA,lrrIaTHaTa Mp€IC&, KaTO npu ToBa MUHII

crorHue MelrcAy A,Ba OTBOpa rpr6na Aa e paBHo Ha Al{aroHana

cBceAIIU B63etla Ha PacTepa.
Kounonoarara Ha erreMeHT[Tg u rpacl4paHero Ha npoBoAturl'tre

Krr Me?ICA,y rsx e qenecT o6pasno Aa ce lr3B'bplul4 npu cna3BaHe Ha
rotrorutlnlr cto6paxtennr MaKclltMaJruuxt 6pofi Ha npoxoAnuTe orno-
ce orpanlrt{ana Ha 5...8 na 1 cmz, KaTo 3a IIocTuDaHe Ha paBuoMepua

qeHu no cy6rpaxtuneH Merog, (vpes pasxxrAaHe Ha MeAHoro $oauo),
30 so 60'Afmm2, a 

". 
npo"oi"irt"l nony^qeHlr:#::i"""TX:"f

KoHTponHr4 v,3v,ncrellvs. Ha HaroBapBaHero ce upueMa B utpBrr.fi cJryqafi
u = 30 Af mm2, a BaB BTopur, - JFn,n = 20 A/mmz, Koe?o caornercrBa

ce upoBoAlrHqn or ABere crpaHn Ha ABycrpaHHn EeqarHl'l llflarKrr

Korrro l[sKpnBfBar ftopuala Ha ilMnyJrclrrer npoBoAHlt'Irnlt Ha ]IIv

Bepunrlr rpr6aa g,a uMat MilHr4MarHa A',brlx(I4Ha u lufipuHa; b) npecll

BA Aa ca B3aUMHO IIepneHAuKyIr.ftpHI4r C KOeTO Ce HaMaIISBaT 3Ha

Hr,rBara Ha rrHA,yKTnpaHltre D Ttx B3alrMrfia cuyulenut'; 7) 3a HaM

*rcau.ug Ita cTeHI{Te Ha Te3H OTBOpI{ Ce'npeuop6r{8a oTHoIueH[oTO Ha
rruHara Ha flnarKara KtM A]raMertpa Ha orBopa Aa 6tAe panno na 3:1

r43KrK)qeHrlre ce AonycKaT csoTHolrrenr.rs 4:1 r.r 5:1, Ho B TaKilBa.CJry-
('TpyAHo o6esne.ranaHero Ha neo6xo4nuoro Kaqecrao n crorZnocrra na
Kara ce nonuruaua) rr r.H.
Or crulecrneno gHarreflile 3a KaqecrBo"o u HaAe)rcAnocrra xa paspa6or-

il3Aenl{e e npaBunHoTo opasMepsBaHe Ha eJreMeHT}rTe Ha npoBoAsnla-
cxeMa - neqarHr4 npoBoAHtrqil, KorirsKTnr{ rrnoulaArlit u r.H. Paslrepnre
lreqaTHrlrTe npoBoAHlrqu u pascTocnlleTo MexcAy r.qx de uog6upar a aa-

Mocr or npeguriaHaveHuero I4 ycnoBusra sa eKcrrJloararllrl Ha I{gAeJrI,t-
3a HncrconoaroBlr Bepl,rtu teoMerpr{sra Ha rrpoaoAnnrlr4Te ce onpeAenr.

cI{MocT or naAa Ha Hanpex(eH}rero 14 AonycrllMara nJrbrHocr Ha To-
3a BncoKoBoJrroBlr - or npo6unnoro Hanpelr(eulre MelrcAy A,Ba crceAnr{

vlKa, a Sa.BucoKorfecToTHH BepI{rI4 ollpeA,enaqn ca.BtJIHoBOTo C6-
r,rBJreHHe u Aolycrnurlte crofinocrlr Ha napa3I4THHTe napaMerplr. .
flo-ronslrara noBGpxnocr u go6pum ronJltrHen KoTITaKT I{a rreqarnu.f,

BoAHrrK c l{3oJraqilonuara ocuoBa ctgeficroa ga IlHTeHsuBno pascefinane
TonJIHHATa B OKOJIHOTO npOCTpAHCTBO, KOeTO IO3BOJI'Ba npes- UeqaTHI.I-
nponoAHr{qn Aa rrpornqar flo-roJreMr{ ToKoBe orKoJrKoro npes o6euxn
c'blrloro ceseHue. O6uxnoneno ce uplreMa, ve pa6orHara reMneparypa

v3qenr s ce npoMeH.s B rpaHr4rllrre or 20 4o 80oC. flpu re-
ycnoBug, AonycrllMara ttlltrHocr Ha rora Joo, 3a MeAH]I npoBo4uuqn,

na uapasntiute o6parHu Bp'b3KI4r IIOpOAeHlt OT cyMapHus roKr n

npe3 3a3eMI/rTeIIHnTe Ilr eKpaHupalqHTe npoBoA'Hllllur ce upenoptqBa

6rAar c MaKcvtMaIrHa llrupunar Karo D ctuloro BpeMe 3a nqeAorapar.n
orJlerrnaHero Ita nocneAuure or ocnoBara rrpu 3aFptrBaHe (sanoanaue
*u"r"t") B Tcx Morar Aa ce Hanpansr. noAxoA.Eqn npopuin; 8) 4a-ce
Ba pa3rrolatane a.6aneocr Ha npoBoA,Hulru c roltMa.noreHql'Ianna p
(opneutnpovbt{Ho Mo)rce Aa ce upIrIQMe 1 mm na 100 V); 9) npH

ire n. oco6"Ho A6nfu npoBoAHttun (uo-4'nnnr'r ot 70 mm) e qene( eJleKTpoxr,rMlrr{ecKo orJraraug Ha MeAeH cnofi) - or 20 4o 40 A,f mm?.
Aa ce npeABI4AgT AOn5JIHIITeJIHII MeTaIIU3npaHI4l OTBOpI4, cnOcOOCl

no-no6pb cqerrrleHlre Ha neqarHttre npoBoAnvI\u c ocHonata; 10)
IIpoBOAHUK, fipeMilHaBaul Me]rcAy ABe K0HTaKTHI4 rrnOUlaAKU, tp*6na tlsnpgBaHe Ha npoBoAHuKa Ao TeM[epaTypa, He IIpeBIrrI[aBauIa 25oC. Arco
Ae pa3[oJlox(eH TaKa, qe ocrra uy ga 6'r4e nepneHAuKyrltpHa Ha ,II4

1,58

rruero pa6oru npn rroBr{rrreHa oroJrrra reMneparypa rir tronnxceHo HaJrg-
resn crofiHocru rp.e6aa Aa ce HaMarqr. flpr uerecrna AorrycruMa
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y[ecHsBaHe Ha MexaHnrruata o6pa6oTKa Hr nJIATKaTa ce npenoPlqBa

t{Kr.r MoHTA)rHtI OTBOpH B HeC Al ce }rsIrb4HsBAT C eAr|H U caul AHaMe-

raro xafi-qecro lrsnorlssanr| crofiHocrH ca 0,7; 0,8 r 0,9 mm' IIPII

ieqea*re Ha Alrauertpa Ha ueTanlrsnpann trrBoPrr d, rpelal Aa ce orqe-

le6ennnara xa ornrixcenuf, B6pxy cTeHuTe l{x xeAcH caofi t. (1, e o6n-

50 pm), t.e. d, = do+2t-.3t ocnnyptEaHe Hs HrAcxAHa Epa3Ka

n3BoAnTeHanpaAnDHnTeeJIexeHTt|unerlaTHnTeIIpoBoAH}tq'|oK(>
uorrtaxtnurcoTBopltcenpaE'TKoBTaKTgt|nnouIAAKn'KlmTexHH'T

D ce onpegetrt or ctsrHoulcnrero:

D  = d * 2 b + a  ,

d e Analuetap Ha npo6ntnr I nJlatlcara oraop; 6 - unnrxaana
anHa IITHPI,IHA Hl KOHTAKTHATs nJrorqqAKar KoITO FepaHTI{pA CtxP&

ne na nefisara qtrlocr (sa naarrn ryr Krac I b = 0,3 mm, a sa raac II -

0, 15 mm); u - roe$nqueH?, roftTo orsrrra HeTorrxocma Ha nprraraHnx
rog (noAeqaaHe npn cy6rparrnnnnt MeToA lrrrlr AorrbJtHnTerrHo HapacTBt-
xs cnot npl{ qAI[THBnnr), nperUr]IT€ np14 nspa6Ornane na {otouraSnoxa,

npo6naane Ha orBopttre n AP. Karo ce nxtf, nPqAErg nonyqenut'e
npaKTlrKa pegynTaTu, ga nafi-ne6nsnonpncTHn_croftttocttl na u MoraT
.. npneuat: u = 0,6...0,7 mm - 3a I_IE1I1 

qr l-an Knac Ha.Toqnocr H
0,4...0,5 mm - 3a nJIarKu or Ktlac Il u tII.
I43xoAHlrT AOKyMeHT 3a KoHcTpylrpaHe Ha lIeqATHATa nrIATKa e .+ro,r'
'uama (monorto?wl+ama) cxeua na parpa6orBaHoro HgAeJruer K8To 3a

npltHqnnHa eJreKTpHqecKa cxeMa Moraf Aa ce nocTpotrT MHOnO EApU-
Hl uonraxcxa cxeM8. Ttpcenero Ha onrHMaJIeH BapnaHT e cBapsaHo
rru3 H8 BCnrrKH Bt3MO)NrHt! AAPnAHTIT, nOpAAlt KOeTO nOHACTOCIIIeM Bce

rtMo sHaqeHne nprAo6xnat MeroA[Te 9a nPoeKT]rpane' ocHoBanu Ha
quarntt anropfiTM]t, o6egneqasetrrlt HaMarlcBane xa o6eua Ha ]tsrtncrc'
rra.. OcHosno tt3ncKaaHe npn saAaqara 9a npoeKTtrpaHe Ha o6nxnosexa

unorocaofina neqarns rurarrl e ocrrryPtBaxcro Hl MllxnManna cy-
ra AGJtrKfiHa Ha BcrrqKtt npoBoAnlrqr. I'lgngnnenner! Ha roga ycJtoBue

rrflBa Aa ce cKtclr BpeMeTo Ha 3aK6CHeHUe HA CHnI{S.JlnTe n AA Ce.HaMa-

D3&HMfiUTe CMyUleHng MerKAy npoBoAHlrqI{TGr AE Ce yBell{qn rKoHoMu'
:TTa Ha nrrarKnre n Aa ce HaMaJrtr rexHlrrc pa3Mepn. Eontunxctsoto

McroAlrTe 3a aBToMATI,IqHO npOeKTDtpAHe HA neYATHU nJIATKII H3nOrsBaT

roBr{s anropnraM H8 JIn. Ilose'{e un$opuaquf, 3a aBToMarlr3aqucre
npoeKTilp&HeTo HA ner{ATHr nnaTKu e npeAcTaBeHa 864 aTopa nnaBa.

p 5.3.3. llexaHnqna o6pa6oma r npeABapnTerna
. noAnoToBKa HA nellcTHnTe nJraTKH

Mexanltqnara o6pa6orxa EKJtrcqBa HapflBBaHe Ha 3aroroEKr'tr ulsHt{y-

, npo6naane Ha ornopn, KaHToBaHe n gp. flpr ns6opa Ha MeroAH tt

r,Ig sa MexaHuqHa o6pa6otra H8 rlnarKl/t tpn6aa Aa ce orqllra
,T Ha A[ereKTpI,tKa, HsI,IcKBaH]rgra KGM Ka.recruoro Ha o6pa6otnaHa-

n()B'bpxnocr, cepnfinoctra Ha npon3BoAcrBoro l{ Apyru nKoHoMuqecKll
1'opH.

I , r rc rpyxpaxe,  TcxHororHt  n  HrAcr t (aHocr  na  PCA



Hapaleaxemo Ha tazomolKu or tncroBe ttttr pyn8 crloecrr,!
Tpnqn cc HSBtprxBa c porrKoElt Hox'tqn,. rn,IoTHHHu Hoxcnqu,
}r qlHIUl C PtYHO ttJln AETOI{ATn.|HO nOASAAHe HA MaTepyt8n8.
na sarqnolrcara cc onpeAcnr or ra6apullnre oqepraHlrc Ha
xaulnnlt u qr.rls]tcKBaxurra 9a Hafi-nKoHoM]rqno pa3Kpoaaane Ha
tpuqHuTc xrrepnar&. 3e ocnnypegaHe Ha EHcoKo Kar{ecrlo e
.rtlrHrr?a Ha cpcea A! 6t4e ns6paxs T8Ka, qe Ao He ce noryqra
}|nn ApyrH noEpeAu Ha AucJrerTpnKa.

Il[on4yeauemo e rcxnorronr/rrtxa onepaq]rr, trprrr Ko.gro.ce
BIHUTHBTe KOHTypt4 HA nJIATK,ATA, KSTO 3A qenT8 Ce tt3nOrI3BaT yH

K:,/t(jenvr pa3TBOPI'lr Ce qerlll As ce np[AaAe MHKpOrpanaBocT Ha noB'bp-

'Ta Ha n;arKara H Ap ce uogo6pn nefiHolo yMoKpsHe' flo torn Hat{HFl

teflrqaBa peaKqnoHHara cnoco6HocT HA AneJIeKTpUKa ]l 3ApaBnHara Ha

neHlte Ha noKptrnf,Ta Ktu Hero. CaeA 6afiqnaHe ce n3BtPuIBa HeyrPs-

us u npown""nu xa nonrpxnoima Ha nnarrnre' 9pes dexunupuxemtt

tj""""tt rtnxu rlnaun or oKl{ctl, xrq,pooxncn nnn cynt}uttr, Kouro

fl HA npoBoAtlqara cxeMa Btpxy noDtPxttoctTa Ha AnereKTPHrlHara
r{pe3 pssr)rcAaHe Ha MeAHoro rlonno rlnn t{peg oTnaraHe Ha MeTaJIHH

. Mrt"pnaair Ha 3aulr'rrHara MscKa tpr6aa Aa 6lAe ycrofivua ua

rcrageTo Ha peaKTr,rDHTe, c KoHTb qe ce o6pa6oTBa ner{aTHaTa nrlar-

pa3yBar Ha rroBtpxHocrra rror{T}r Ha BcnrlK}t Meratrrr noA nlsAeficraue

rr,3Ayxa r,rnn BoAaTa. flpoqeclt rlslIcKBA I/BnOI3BaHe HA Kncenr p&3TBO-

cneAKoeToeHaJIo' |CnTe,IHanpou}rBKa'HanJIaTKrrTecAecTt{JII / tpaHaHnH
,orr"l"f"". soo.t. Heymparrusaqunmd ce nPo'excAa crGA ucexa o6pa6or'

! KtrceJrn utfi aJrKarrHI| PAsTBOptl, TaR KATO C npor4u60He-mo rle Bt{HarI{

Aa ce orcrpaHtr HarrblHo BcI{qKn ocrartq[ or o6pa6oraaulnc P83-

dD 5.3.4. lleroAn 3t HaxactHe Ht sruurHu MacKH
' ! . . /

3aulmsure MacKI,r ce rr3norr3BST 3a nonyqaBaHe Ha xeJtaHaTa KOH+lr-

(ra qgnocaolrnu naarxu E cepun Ao 5000) r cKopocrHr eKcrleH?prt
rrenorcxs cepnn) npecu, cna6AeHn cGc cneqnaJrHu pexeullr nHcrf
EgnoapexeHno c u1pxrlynaxero E nniTKara ce npo6uaat ra tex
3e o?Eopx, KoHTo ce r3norl3Bar s8 HefiHoro Qnrcnpane npu
onepaqnr: HaHacrlHe Ha salq,nrna M8cKa, npo6naaHe Ha MoH?all(Htlt
n r.H. Krx ro.fHocrra Ha pa3nonot(exne Ha rexHoJlornrrnlrre
npeAtBtBar oco6eHo ElrcoKH nsncraalav4 Tafi Karo or rgx 3aruclt
?o cSBnaAeHHe Ha ocTaHarllTe oTBopn }t Apyrr{Te eJreMeHTn Ha

OcHost{o HsHcKBaHe xru npo6uaoHemo ila omsopu B neqarHuTe
Kn c [3not3BaHero Ha Btlcoxoo6oporHn npo6uaHu MaIlI,rHlt, Konro
w ,rwLT eAHH H.nn HTKO|KO CITHXpOHHO pd6OTeqH runr,rHAenH.'Hnpanero 

nM cc octrr1ecrarra qpe3 eneKTpoHHo ynpannenue (npr
MnpyexnTe uarurnn), qpe3 onrnyHa clrcreMa unn rua6aon. 06l
nJrarKHTe ce npo6uaat rro HaKoJrKo E IIaKer, raro jlonycruuzra
H8 naKera galucyr or ArauerapS Ha cBpeAloro. 3a Aa ce na6etue
BAHeTO HA rfanrrblll,t, rioAroTBeHlttT naKeT ce pa3noJlana Mex(Ay ABe
HilTenHU nOAIOX(KH OT reTlHAKC, CTGKTIOTeKCTOJIHT ' nU Arryll|nH

3a oroH.Iarerno orfiopuf,He H& KoHTypr{Te Ha rrrarKara c€
?exHonorlrqHtlTe onepa\nu KaHmoBaHe, cveruuHe xa fiacxa n fipe

flpegrapurernara noAnoroBKa Ha neqarHr,r?e nJrarKH BKJIIoqBa
Hn'{Hvt, xnuuv.rn r'rou6nxnpaHu MeroA,r/t 3a novttcroaHe or
Hnf, u n3MeHeHHe HA CGCTO.SHneTO HA nOBApXHOCTTa Ha

M'bpcsasuuf,Ta, KotlTo naft-vecro ce na6arcAaBar Bapxy noBcpx
uaxrire, Monar Ap 6tAat Srrrvnu (npbx, BJraKnB, crpyx(Kr.r or oc
varepuan u Ap.), xelurqnn (oxuctl, cyn$ngn, xpoMarr,r ll gp.), opra
(vacna, Bocaqn, cMorrn, naroBe r{ Ap.) n ra3orn (a6cop6rpaHn raioBe

flpu uexuuu.tvomo noqucm6uve ce noc?Hra orcrpaHaBaHe Ha

Sunwu, Hanapn H Ap. Kopo3troHHn npoAyKTr{ or noB'bpxnocrra Ha
ToBKara (Qonraoto), Karo 3a qenra ce usnorr3aar npnpoAeH unn ene
pyH,q,, xpoMoB oKHc, rreM3a, KBaprl, rrrKypKa u gp. a6paanr.ru cpe6c

flpm xu.uuanomo nt)qu(mauxc Aeo6xoAr,rMoro c,bcroslaue u qn
noBapxHocrra ce nocrnra qpe3 o5pa6otrca c Kucenuru, ocHoBlt,
Tenn u Apyfu peaKTuru, Toar ueroA BKrrroqBa cJreAHHTe npoqecr4:
3MacrraoaHe, 6aftqnaHe, AeKanr,tpaHe I Heyrpanusaqua u npoMr,rBaHe.
JrlU(',inauHemo Mox(e Aa ce n3Ba'pul'{ B A'IKAIHU, '(ugenn H OpraHr{r{H

A,a r{Ma go6po cqenJreHse c HefiHATA noBapxHocT, B}tCOKa p83perxaBaula

geluteana) cnoco6xocr u JrecHo A,a ce DrsrlucTBa oT noBtPXHOcrra c

pa3TBop.

3a ctsganane na xeo6xoA,[rMaTa ronrlurypaqHr Ha- 3arrll,rTHaTa MacKa

!r3non3B8T Tpu ocHogHlr MeroAa: $otonurorpaSue (SotoneqsT)' ct'ToB

ra oScetor ner{ar.
llpu fiomoaumoepaficxun nemod Ha noBGpxHocTTa Ha net{aTHaTa ntaT-

ce HaHacs T6H6K fiomouyecmeumerre+ c'roi ( fiomopetucm ), Bapxy roti,ro
(lKcnoHupT (xonupa) rloroua6noH'bT r{pe3 OcBeTf,BaHeTO My c.bc cBerrllH-

nbqn c onpeAelleHa Atnx(!{Ha H8 B6,IHATa. flpu nponst$aHe, B 3aBrtclr-

lcT OT BlrAa Xa dotOpesncTs, onpeAeneHu yqacT%IIH oT Hero ce pa3TBapnT

KaTO pe3ynTsT Bbpxy nJIaTKaTa ce nqIryqaBa raro6paxCenne' c'bOTBeTcTBa-

Ha iloroura6aona.
oorouyacranqeJlHnTe MaTepHann npeAcTaBnsBaT pa3TBopH Ha noJIu-

pr{ H Apyru opraHlrqHn BeurecrBa c pa3nl'rqHn Ao6asKn. Te npllre><a-

BI4cOKa rlOtOVyACrSI/tTenHOcT, yCtOfiVUaOcT Ha Xl,lMnr{Htt n TepMllt{tlll

TOpH r,r npoMeHsT Pa3TAOpHMOCTTA cH npn o6atunaHe. Qorope3ttcTrt-

ce ABngr Ha HefarttBHI,I n no3urI/tBHH. OcsereHnre npr eKcnoHnpaHe

HA He.',UmusHume fiomope3ucmu no[HMepu3Hparr a HeocBereHltre

iT,brl,r4, nonaAaulH nog vepxnre (Henpospavxuie) Mecra Ha <lororua6ro-
npu npocnf,BaHero ce Pa3TEapsT !l t{3MuB8T. florcpnrolo c +orope3ltcr

ler.aTtrBHg neo6paxceHlle Ha cxeMaTa OcTaBA B'bpxy MeA,HoTo $ontlo' //,r rrr

ttu1Hume fiomopeZuCmr I,IMAT TOr{HO O6pafffOfO CSOfiCtnO - CneA OcBeTf Balle

GraB8T ps3TAOpHMu, nplr KoeTo ocTaHaJrlrTe Blpxy MeA,HoTo rloano $orope-
IncTI,rBHI,t yyacT,bllu noBTaptT ToYHo roHrlnnypaq[tTa Ha eIeMeHTlrTe tra

ileqaTHaTa C)ceMA.

TBopHTerI[.  Eafiqauuemt, e npol(ec, npr xoftro, oSnrHoseHo c
I  ( ; : "



xatllrttn, at6yxnn, AragtcGcAnHeHtt.g, rrpnnontr c\e4una:ann, I
1.rfnr. Tbsu rfu-ropdsnsrn ralrar Ap co H8Hacf,T qpes noranrne,

HG?o rp-tc 10...30 nnnyrn. 3r ra',ccrseno cKcnoxnpane na-$
Erpxy {orovyacraurannug, caofi us urarx,sTa e neb6xoruruo

co Hsnott3Brt HcoaoBn, K,sGttottonl|, xHnartHt!, A6noal,t, aonQpauonu
nalrnn (crcnonaropn). Bpeuem 3a ercnorrrpane saBrrclr or rnrra Ha

cnnvtnn auecn n xlcunan, a Ha no3t{T}tBtrnSe - c ar(eToH, KeToHil,
.pr s np. Kaqecraoro Ha npotlsBane saBncn or BpeMe"o Ha rrport
(apeuero, xco6xog,nxo Ea rrbJrrro orcrpaxraanc Ha Heno nnvrepnsup

) ce onpeAeJrg onnruo raKa, t{e Aa ce no,fiytrl{ TBtpA, u 6necrglq, $unu,
cne4 rrpornaBaHe AaBa cta6uaxo, Totrr{o }r pt3Ko nso6paxcenue. flpu

$yrnpaxo, qpca Baraq,rr.ypcs pssnptcKBane c ycrpoficrna sa
noHltpanero ce rrpertopbrtBa ngroJl3Bauero rra BaKKyM-Korruppauu. IIpo.
BaHeTo Ha rBtpgrtre $oropesncrrt ce u3B:bprIIBa B cneqnannu caop:bxe-

PrsTEOpr nOA HArrffrHG tl T.tI. cneA roga pssnctryT ce l{scyrrraBa ,r qpe3 paenprcxlaue rra opraauv.nrr nru atrKatran pa3TBoprr. Henocpe4-
urqarrm npn crafina rrGxrlcparypa, .a creA toEa npu 60...120oC, t
tsBucttraocT (yE Tt!rr8, Irc6eamura u npeAHasHaqeH?teTo Ha pesncTa

npeAlr nposBtraxero e neo6xoAuuo or rlorgpestrcrrtnHltf, rluau gp
orAeJru noJl[etxnqHreper$raaatnns cncifr . Caegrspg""gBarle saroroDK]l-
ce upoltl{BaT Ao lrbnHo oTCTPaHSBAHe Ha OCTAT6q?ITe OT rIpOSAilTen'.! ce

rurlpar. Ocaen qe rBtpAnre Soropeslrcrn oa [(>TexHoJIor]IqH[ or re-
A! CG OGGIqeCTEn nJIS?eE &OtlTtt(r, rocao ce noct}|na c noMoulta l'a n're, Te nogBoJtcaar Aa ce noryqar fio-Toqrtu n icontpactnu uso6parrenna
lrxnrr rorrtlppaxn. IIpn rcomrprnero na gpycnofirra nJrarK]r ce no-fiJrbrfla il. pannoMeprra crpyrypa Ha aalqurrrns .cnofi .
ABycrpatrHx xrontlPPerff G AEr CKCnollr"opa nnu ce npujrana (Doronnrorparlcxuxr MeroA 3a ct3AaBaxe Ha salqr{Txu MacKr{ ce pas-

qaBa c FoficMa m.tgoc'i na nso6paxceHlrero !t pa3peruaBaula cuoco6uocr,
rro Konttpane tt AB€Tc ctprtfi na nfiafKare. Karo llgrortnnqrr Ha c

Ha nsnohgnanoro o6oplg,Bane Ii BtBMorKHocr sa 6tpsu KopeKqurr

pesrcrr t'r crcnoHaropa n o6nrgoaeno ce nog6rpa ercneplrMenTaJtrro.,
cxeMara. B clllloro BPeMe tofi e.calp3aH c roJrfM pasxoA na cmnu
:oqyBcrBrrTenxr MATep]r arru u npoAtntcl{Tenua {otorpa$cra o6pa6o*tatlane?o Ha HerarnBxl,tlre $mopeEuctltr ce n3Btprrrra c rpltx rcato ocuoaata e noAnoxena na AeficrBlrero Ha lorsM 6pofi xuuutrecxu
I4BHIiI BEIUECTBA.

llonacrogrqeM Hafi-roacMo pasnpocrpaHeHue sa HaHacsue Ha ueo6pa-
Huero Ha rreqarrtara cxeMa tlva cumoaanm neqsm. Toft ce peanl4supa c

u crencxra Hr oronqrrerno.npoxlreane. Cneg npo.sBraaHero cc ulra Ha rua6noH 3a crIToB.Irevat (rparlapet), npes roftro ce Hauacs 3a-

Ocrcn,maa $ocopcsrcrnrc uorer m 6l,qgr rcqnrl nrtr cyxlr
Teqxume Somopezucmn cc n:rrorall na 6asara ua ltonuBuH]uloB

yq&cr6qn ot {otoperucre), Teuneperyptra Be nporBurerr,

Tepxnqna cra6r'rausaqrr xa Soaopegucra B floAxoArrqu cytnunru c
naqnr Ha Ba3,q,yx c qe'I noBrrIIeDaHe Ha HenoBaTs xt{Ml,rgecKa ycrofi
cnpndo pa3rxgprqlr n raroaunqnn pmraopr,l. HaneceHuer Sorovy
Teteu clofi rpr6rs M &tqe raIA6K, 6es gpacrotunu ,r nopu t! He:
xoxSnnypaqu.s,q,a norTap.s ror{Ho Sororua6noHa.

C y xume' Qo mope tuc mr npcAcraBJr ABar rpucilofi Ha KoMno snqur.
5.17o) or Qorovyrcraurenersnnu I, nsonnpar or eAHara crpana c I
Tn.lrenoao Qonno 4, a, or Apyrars - c npospaqno nonuerytneHTetr
(aarcanoao) $onno J. Haxaccxero ( tauunupaxemo ) Ha cyxr.rre
crrl B%pxy rlonnpaxara AsenexTprqHs ocHoBa 2 ce uzarpulaa rrpe3
qn 5 npu reMnepa"ypa 105...120oC. flplr roBa norrr,retnnenonmtt $t
orcrpancBa n rfprovyncrltirennuar Snnu ce 3aJrenBa qpe3 3arps
npeconane Bapxy noB,bpxnocrra Ha nJraJKara. ErcnoxupaHero ce
tuaa He'no-paHo or 30 unHyrn cne4 nrltuunupanero c orreA

HA BcUt{Kn npoqecr{ Ha
BaHe n 4erlopuaqre,
6nxa uzuenunm
Te Ha cxeMaTe.

AeficfB}Isro Ha yn?paailoJreroBa cBerJurHa, raro BpeMero Ha eKcnoH]t-

a caofi lt E%pxy nonbpxnocrra rra ocnoBara ce noJryvaBa orneqar K
uso6parrenuero Ha rreqarn]rre eJreMeHTu. C u moua6 rc]rarn [peA,craBJrf, Ba
rBobrtJtna paMra c nJrbrHo onbHara Btpxy rrero cumooa mbKaH (cumo),
pxy KofiTo'.rper rforoantorpar$lre e Haneceno nso6paxtenueto.

Cnroro cpe6na Aa orroBaRs Ha cJIeAHItre ysroBua: Aa nponycra cMecr-
c Koaro ce net{afa; Aa HtMa ge{exru a rtKaHTa (crlcanu ffIlrruKnr ats-
r{ Ap.); A,a He ce pasrfira B flpoqeca Aa neqaranel ga 6age yctofivnao
Tpneulr _lr uPlrTlrcKaulll ,qBnlrceHns u Ha pa3K6cBaHe; cJreA oTrreqarBa-

Ic Aa ce orAent JIecHo or orneqartra lI T.H. Koaroro tro-Ftcro e curoro
(no-roneu 6poar Ha oTBopl,rre na I cm2), ToJrKoBa no-Toqno e neo6paxcenn-
lTo, Koero ce orneqarBa. I,Ignolgaar ce ocHoBHo MeraJrHn (Socrloper6pona
Inn xpoMnlrrenoBa ctouana), Korrprruen]r u c]ruteruqnu (noauecrepHl{ I{
nonrlraMlrAHlr: uafiroH, AeAepoH, ranpon) cnra. Hafi-s[cora TorrHocr Ha
orneqatsai{ero ce noJry.laaa c u4emsrHume cuma, nopaAl{ Koero re ce [peno-
p'lyBaT npn Urpa6oTBaHeTo Ha npequgHlt ntIaTKH c [oBI{IueH}I u3}IcKBaHug
I'rrM TOYHOCTTa HA npOBOAtIqSTa CXeMa. TeSn CUta, O6ave, ca cl{,E.nv! v!
ltMar MaJrKa eJl&cTilatHocT, Koero BoA,I4l AO XeO6patrlUata nM ocTsT'brtHa Ae-

$opuaqnr. Konpunenilme cuma ire ca noAxoAslllu 3a Macono [potl3BoAcrBo'
tT,fi raro ca xurpocKonlrrrHH, pa3Tsrar ce I{ TPyAHo Mora" Aa ocl{ryp.f,T
rovHo nso6pa;(eHl{e. ErO gaqo Te ce [3ngJlanat orpairnqego 9a MaIIKI,T ce-

Pnvr, K'bNl KOHTO He Ce npeAsB.f,DaT cTpotu.uSucl(Barll{t no oTHor[eH]Ie Ha
Tot{HOCTTa Ha CXeMaTa. CUUmemuVUume CUnA ca 3nat{ilL. ttlO RO-6Aact.UVttIl

or MeraJrrlltre u uMar no-MaJIKa gerlopuaquxr Karo c'r"\eBpeMeHHo c& no-
ycrofivuru Ha pa3TBoprTetru H BoAa !{ no-eBTI4HtI or KorrPuneHnre' uopaAr{

roro Soalro usnbrrns)
I t\uruu Syxxrlru r n

o)
ca Ha eKcnoHuPafle n
na c {orope3r{cra Lo
B.sBanero uy. Cyx

t64'

O r r . 5 . l 7
TOpe3I4CTI/! nOJlHMe
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Koero rrMaT Haft-ElrpoKo Pa9[pocrpaHeHrle a rexHuKara Ha cDrroneqS
OTIIEHATBAT|E HA UCI{ATHII IIJIATKI CE U3UOJI3BAT O6UKHOBCHO CUTA i
20 000 orBopafcro2

- Illa6ronure Ba crirroB nerrar Morar A,a 6rAar uspa6orenn no
TeH, IrHAlrpeKTeE u rou6nnrapaH MeroA, xaro naft-rrnpoKo pa3npo
Hlre nMa riapaust. flpn nero Sorovyrctnnrennnsr cnolr ce Hanacfl
THO B6pXy CITTOTO, CJIeA KOeTO Ce eKcnoHrrpa n npOXarna. B
TOBa Bspxy nOBSp)CHOCTTA HA CITTOTO Ce CA3AaBAT He3aIqnTeH[ OT

3ncra yqacrtqlr, noBTaparqfi ToqHo ron$urypaqusra Ha neqarHara
npea Kolrro Brbpxy [Jrarrara ce Han8ca saulr4TeH nar. flpu
MeroA nso6paxcenue?o Ha rrJlarKara ce c63AaBa Bbpxy
(!unu, KoftTo ce npeHac.s crreA ToBa B%pxy clrroBa?a r6KaH.
Ha cBeTJIOqyBCTBnTeJIHTtTe CTCTABil ce UsBbprrrB8 IIpH qepBeH& ?lJlr,!

:KeBa cBernrlna, K6M Kotro rloropesucrar e HeqyBcrBlrrerreH, c
Ha paKefl, ulrraKJra, BaJrtK, qpeg ugtrtrBare Ha neo6xograuoro KoJr]t
E cpeAara Ha clroro I{ saBrpraue c qerupoQyra u gp. Cleg,
Ha cJroa npn craftna reMueparypa Edplty Hero ce eKcnoHlrpa
ntr (nanpnuep, c KBap4oBa lrrru Abroaa aauna), cneA Koero .rpeg
Ha c[ToTo B npoaBllTen ce pasTBap.Er HenonilMeprrsr4panuTe y

$oropeeucra. Cntorua6noubr e toroB 3a neqsT cneA lBMlIBaHe r,!
EAHE.

3a naHacsHe Ha 3alqr4Tuara MacKa (Snn. 5.176) saroroaKara / ce
Tpupa roslto cnptMo pa3nonorKenus rra4 He.f, crrrorrra6noa 2 c
Ha qnrlroae, MoHTupaHu Brpxy [Jrora Ha Maca 3a cr4ToB neqar.
oTrleqaTaaHe r4srrcKBa no-IIJrbTeH KoHTaKT Mex(Ay 3aFoTOBKaTa ]t
KOeTO Ce nOCTI,Ifa C IIOMOtqTa Ha BaKyyMHI,t CUTOIleqa?Hn I!,'',ICI/!.

eAHaKBA CKOpOCT, HaKJTOH 14 HaTilCK npe3 rIAnaTa My noBbpxHocT.
TOBa paKeJrltr ce Bpln('| B uSxoA,HoTo noJlo'IceHl,le 3aeAHo c u3nuLIIH'ug
ura6roxlrn ce noBA,r{na ta.3aroroBKara ce sapexcAa B Kacera I/r.lI]I
n3cyluaBane npu troBlrlueHa reMrreparypa. Haxpaa ce lrsBtprrrBa
paHe Ha lr3cyrueunre rrJrarKlr I,r KoHTpon Ha rflxHoro KaqecrBo. Hanacg
Ha 3atqI{TItI{Te MACKll Ha AEycTpaHHI{ UJIaIKI4 Ce u3B6PIUDA KaTO n'b
YaJTHO OlpeAeneHaTa cepl4s nJraTKr4 ce oTneqaTBa oT eAHaTa cTpaHa !l
ll3cyluaBaHeTo IIM cs oTlleqaTaa 14 BTopaTa cTpaHa.

IIpu o$cemosaf, ne.aam rrtpBonaqaJrHo c [oMouITa Ha

To Ha 3au4uml.uun tax 4 ce usatpruBa qpes paren 3 (runaxaa crc
ryMerr pr6), rofiro ce npnrr,rcKa rrJrbrHo rtu ura6noHa ra ci n

usrorBg oScemoea neqamapcKa fiopua (xauue) or qr4HK, anyuunufi
MeraJrHa c[tlaB. Btpxy yqacralll,rre or Krrl,rurero, ctorBercrBalllr{, Ha

crBeH lI Jrecao ce noAAaBa Ha aBToMar!!3aqlrg, tofi nua cepiloaHll
Ttqn: raspa6ornanero Ha KJl[ruerara crala 6anno u re ca cK6ul,t I
nnxl neo6xoAlrMocrra or uspa6otaaHe Ha HoBo Krt[Iure nptr Bc.EKa
HA'C)CeMATA HaMaTCBA TtBKaBOCTTa Ua UetOg,a; Hafiara ce .He
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6paxcenlreto na ne.ratnata cxeMa, ce HaHac{ cnequarHo Sat4umHo ilac
KOeTO Ce npeHAcr B6pxy noBapxHocTTa Ha rrrraTKaTa c noMoulTa Ha
MeH BaJrrK, cJIeA Koero ce I,rscyuraBa. Makap qe ro3r4 MeroA e 6,rpa,

Ha KOJTUqeCTBOTO lr C':bCTAEa Ha MiCTIfrnOTOr KATO ge6eauna-

"" 
orn"""trrca o6rarnogeHo He e AocTaTrqHa u Tpc6Ba Aa ce Kopurupa.

ea orlceroanaT lreqaT ce lr3noJr3Ba IIo-psAKo nPu upo[I3aoAcTBOTO Ha

HI,I IIJIATKU.

t, 5.3.5. .ilteroAn 3a [oJryqaaaHe Ha npoBoAtlq,ara cxeMa

cynmpaxmuottuf,m nemod ce cBe)KAa Ao OTcTpaHgBaHe Ha He3AIqlITe-

yrtacTrqt! oT MeAHOTo $Onuo Ha [peABapuTcrrHo rlonupaua A]reneK-
rrHa ocHoBa, B pesynTaT Ha KOeTO BsPXy Heg ce notryqaBa npoBoAtlqaTa

{a Ha 11er;aTHATA nJIaTra. Hegaq,UteH]ITe yqacTtqn OT MgAH9TO rlOnUo

A,a ce npeMaxslaT IIo xHMuqecltn rla't qpn pa3nJtdaHe (eveaue) utru

m^oil noHmozpafi, c lrutTo [oMorq Te ce oTHeMaT MeXAHUaIeCKU C

rep. flpu u,bpaug MeTOA nafi-vecqo ce lr3noJl3Ba XCeJIeseH TpllxnoplltA'

cMaJrKOCOnHaKi lCeJ IHHArA3ayBen4t raEaHeHSCKOpOCTTar ra
oroJro 6 urtu ce lr3IroJrSBS A3oTHa KltCeJIlIHa. ocnen ToBa KaTO

'X(AAIIIU PaSTBOpll cA Ce HaJIOXCU'rU MeAHITST A,ByxnOpI4IAt aMOHueBilsT

yn$ar, BoAoPoAHI{sr rIPeK}rc u AP.
l,t"6oprt tr" *uroA H pa3TBop 3a pasaxcAane ce onpeAelts oT cneAnlrTe

KTOpn: BrA H8 3A1q11THilC pe31rcT; ]t3]rcKaage 3a TOI1HOCT Ha lI3O6pax(eHI4-

);cKopocrxapasext4,aHero;HaII?rr{H}tctop%xceHna3apa3azcAaHeI{Ap'
cy6rpaxruaHufiT MeTOA e Hafi-uacono llpunanaHuf,T MeTOA 3a npo]13-

rBo Ha nertaTHlr nnbrrra, Tbft KaTO [pIiI Heno ce uocTuta go6pa agxesir.r

nposoAsuldta cxeMa KGM ocnoBara, lorltMa roqHocr lr pasAenlrTeJlua

.o6noct, rItJIHa uAenTnr{Hocr' Ha nJrarK}rre rrpn cpeAuo- n egpocepufino

BOA,CTBO, BT3MOXCHOCT 3a ntrlHa aBToMaTil3aqua Ha Te)(HororuqHufl

Tosu uetoA,, o6ave, nMa n HcKou caurecraenlr HeAocrarbqut no-

HHTeoTKo}tToca:toJIeM}rpa3xoAIIHaMeAIIplIpa3trxcAaHeTo,KoI{ToB
rrou clyvafi HaABuIIIaBaT 50%; neo6xoAllMocT oT peneHepallt4tr Ha MqATa

HeyTPs'u3aqI,I 'HaoTnaAHIITeBoA,}Inp}tPa3'xAaHeHaII ' IaTKI{Te'KouTo
qeclr ca penra6nrinu caMo B ycJloalrsra Ha Maco8o npol{3BoAcrBo; Bno-

Ha eneKTptlqec*ute napaMerpt{ Ha }r3oJlaq!{onHara ocHoBa BcneA-

crnne a6cop6qng ga I4r3noJI3BAHlrs peaKTI[B npil xnMuqecKoTo p83t]ICAaHe

inu BcneAcrBne npoHlrKBarrero Hq B4ara npes o6pa6oreHara c rlpeaep no:

rrp*"o"rj neo6xoilluocr or AonbJl'trre,''tr npoqecl' H noKplrrl{t' ycrofi-

IrHBn Ha pa3txcAaHe JIpI,r l,rsroTBf,He HA rtJIaTKIlr c M€TAtIIltsI{pAHI{ OTBOpU;

onpaHr,rqeHueHaMI4HIIMaJIHaTaI[ l IpuHaHaIIeqaTH}ITenpoBoAHlIqI4}IPa3-
crorIHHeTO Me't(Ay Ttxr AsnXCaIqo ce Ha noAeqBaHeTo lr Ap'

IlocneAosareliiocTTa I{a guepaqul,lTe nPH }r3roTDsHe Ha eAHocTpaHHu

freqarHu flnarKu qPeB pa3.sx(Aajre Ha MeAiioTc {oano npn usnghsBaHe Ha

1o3r,rTr4Beg H HeraTr4BeH.DapnaHTI,I Ha MeToAa u lraroctpnpaft iin fr;'ll. 5.1E

u Qun. 5.19. oeua'{eHr4sTa na r}unypure }IMaT cJIeAHoTo clArpxcanue: ,l -

AyrereKTpurtga ocHoBal 2 - y1egno $Oauo; 3 - saulgrga MacKa Ha rieqatHara

cxeMa; 4 - uetaneH pe3r{cT; 5 - UOnrax<eH oTBop; 6 - ronrarrHa nnolq4AKa;
t '- saull4tHa MacKa 3a cnofiKnre'
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ce pastrKAar (6), aarqntnoro noKplrrl{e ce orAeJrt (a), npo6uaar ce
MonTa)rrril orBop[ (a) n narpas ce HaHacf, aarqnrHlta MacKa ea
Te n Maprrpoarara (d). 3aulntxure Macrlr ea cnofirnte npeAcr

Our. 5.18 
e.

C,tq,nocrra.Ha nosumuc*un sapuaHm ({ur. 5.18) ce ctcron B
ro: Brpxy {oaupaxata 3aroroBKa ce c63AaBa lros}tnrana salq}rrna
Ha rreqarrrara cxeMa (a), cnqA Koero He3aIq]rreH[ITe yyacrblrlr or

opraHuqHH lloFplrTr!fl, HaHeceH[I Ha[rpaBo Btpxy npoBoAsulaTa
rIeqSTHaTa [JraTraa c qen 3arquTa l|a nJlorqu"e, B6pxy KoltTo He
ce ouara npr4nofi. Ocnonno [peAna*raqeHr,Ie Ha MacKara e npl4 3
He Ha eJreMeHT[Te Aa He rro3Bonn Ha np'Iflot Aa npoHrIKHe noA Het
ce 3aJrenlt B6pxy Het u Aa [peAna3s [oBtpxHocrTa Ha nrISTKara or
Marl4rfHu u Mexggltrrnlr ategeftctaur npu cbxpaHsBaHe, TpaHc
r{ eKcrrJroara\nt. Hzfi-'rccro Te3}I MacKIt ce ltanactr qpe3 cHToB
ro-pxAKo c orJrarane Ha cyx rlnau (uopagu rro-cfiox(Hua upoqec).

flpn neeamusHun sapuctHn (r!nr. 5.19) raqnrxlrsT pe3ncr cr3AaBa
xy noarpXxocrra Ha rlonupanara ocHoBa Herar?IBHo nso6pancenue na
THara cxeMa (a), raro B6pxy He3au{urerr}rre yqacmrlu or $onnoto,
UpeACTaEn.SBaT IIeqaTH[ITe eJIeMeHTIrt, Ce HaHac.' nO faJIBaHfir{eH nbT

THo Meratlno noKplrrue (ueraren pearacr) ia aaulura Ha neqarHara
. npfi pa3cxcapne (6). Meraaxnre peslrcrrl, Kor4To nafi-qecto ce Hifornar

tcaaaflt, oloBo, rtepeH xpoM, raaafi-uuxen tr Ap., ocBeu Karo 3auII,ITa
pa3r)IcAaHe, cJry)r(aT 3a 3arrlHTa Ha npoBoAglqaTa cxeMa oT KnnMaTnrl
MexaHHsHr4 rtrgeftcraus u ga nogo6peaane tta cnofisaeMocrra Ha nrrart
re. Cneg,aarqure onepaquu BKrrcqBar: noqucraaHe Ha 3aullrrHr,rr pe3ucr
Ireqarnara cxeMa n paasrrAaHe (a), npo6raaalre Ha MoHTazKHnre orBopn
r4 HaHac{He Ha 3&rq}rrHn MacKrr sa cnofixnre }t MapKr{poBrcara (d).

3a ynenuvanaag Ha MexaHuqHara tKocr Ha MoIfrHpaHHTe B'bpxy
KaTA eJIeMeHT[ Ce I43rOTB'T I4 eAHOCTpAHHU UeqaTHU nJIATKU C MeTatr
paH'r oTBopu. TexnonoruqHua" npordec 3a [potr3BoAcTBO Ha nJraTKI,r c
TaJruaupanr4 orBopfl u1e 6rAe noacnen sa crryqa.s Ha ABycrpaHHu ne
IIJIaTKn,
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t : to To3lt Har{nH ce noBrilulaBa nJrbTHocTTa Ha xorrraxca n HaAexAHocT-

"n 
.tugt"""uma. .flnycrparlnl{r€ nJIsTK}r cc HsForBfrT 

"o ":-"1T1"-":

ll;a gByctpaHHHTe netlaTHI'I nJIarKDl nPoBoA'{ulara cxeMa ce pa3nona-

'r,r :'.y ABeTe CTpaHu Ha [,ne[eKTpHqHATa ocHoBSt KaTO eneKTpHqecKaTa

rr,,, r,{e}KAY cJIOeBeTe ce OCtIqeCTBtBA C nOMOIqTA HL '$emo'ruiupavu om-

', : l;{snorslaHe Hl EBycrpaxHo Sonrpan onerrpousorat{uoxeH Mare-

rl,:cnbAoaatemrOcrtl ni toxxolonnqnuTt onepa4rrn B !o3lr crry"raft
'i.&Bcnr na rlxr. 5.20. fllpronaqrrno'cc npo6traar s rroqucraar noA-

iire HE rdet.aJMlrq,ur orloPrr (a), cneA' Koero .ne ce noAnotgxr 3a xc-

a;; 
"p;; 

cencn6rlnslrpane n'artrBupano R! noBtpxHocma nx (6)'

:u#wffiffiffi
3,

cl

orKpnrlrre y.rscrbqr or MeAHoro {onno ce pasf,xApT (ac), npo6uaar ce

Hr{K[ HeMeTaJIIlIBupaH]r oTBopu (:) n xarpan ce HsHact sslquTHa?a MacKa

d '  o
<Dur. 5.20

.r.ij Ha Tesr,r o6pa6orru e Aa ce nogo6pn Crlen;1eg11eT]o MeXAy MeTaJIHoTo
pl:lTlto g A,HeneKTplrKa Ha OcHOBaTa, rarO nafi-'recTo {\e ce [IgBapIIIBaT B

,.r6liUnpaXU pSsTBOptt, c'BAtp)K8qn 3OJIHA KlIcerIlIHS, KaJIASH H 1AJITAU-'

jtrryxnopr{.A H opraHurtHn Ao6anrn sa noAO6pSnaHe Ha cta6Unnoctra na

i.uopa. AxrnsupanllTe noBtpxHHHI{ Ce nqAtrataT .Ha XI{Mnr{HO nOMeAHt-

: (e) n cneg H8Hacf,He He sarrlnTHaTa MacKa fi1 npoEoAtlqaTa cxeya YPC9

o]il" l"rbnevar (a) ce lrsBtplrrna eJreKTpnqecKo ycHrIBaHe na veAla (d).

iluqecKomo noueduneane c,5c cneA6aulo cneg 1gie1\o eleKmpoxurru.trto ycur,-

xa uedmo e 6cnoseH MeToA sa notryqaBane Ha npoBoAxrq[ noKPnTnC B
HonorurTa Ha noqaTHHTe IItraTKI!. 3a npeg,nasBaHe Ha rfeA,nfir CAOfi ot

sx(E8He, BCpXy Hero ce H&Hac,f, no FaJIBAHnqeH lrlr saullrTHo MeTarIHo'

pr{THe (e), caeg KoeTo 3aUlnTHnrTpes}rcT HA neqaTHATA CXeMe Ce OTAenA

cnofirure lI MspKxpoarata (u).

IrIrnOnsraHeTO Ha MeTarlltSilpaxn OTBOpI{ 3A OctUlecTBtBAHe Hl eJIeK-

vrqecKaTa EplgKa MerKAy cJIOeBeTe HA eAHa nJIaTKs e 6asA 9a ct3AABaHe

rfafi-paaupOcTPaHeHlrg nOHacTOsIqeM MeTOA sr'npOlIgBoAcTBo H& MHo1.q.

Hil neqaTHlr nJraTK[ - Uemodtm Hs ilemartuSupaxume npox<tdxu omaopu.

Beqe oT 80Vo or npollsBexcAaHuTe B cBeTOBeH uarqa6 MHotoc,IofiHu ne-
Hr,I nnaTr?r co n3noTBf,T no TOSH MeTOA,r KOftTO nO3BO'I'BA.AA Ce no'Iyqar

2(Fcnoftsn nJIaTKil c BncoKa ntrtTHOcT Ha MoHTaxta n go6po KaqecTao

uexgycnofiHxre cteAlrHeHntr Aa ce HaMann 6pom Ha KoHTaKTnre lI

I ( i9



Aa ce caKpaTH npoArrrxl{TeJlHocTl.a Ha TexHoJrornrfHHr rl}rK6n.
Ha MeTaJIH3[PAHHTe IIPOXOAHI! OTBOPH O eAnHCTBeH MeTOA 3A

KoHcTpyKrllru Ha xHorocrroltH'u nJraTKn c TaKsBa cTpyKTypa,
neqlBa InAerrAHo npeAlDarlc Ha HaHoceKyHAoB]r uunyncu u
Ha taxpanlan€To rrexgy nKTtrlnure crlexeHT]r na Grpao4eftcraarqn
crrttlcJrrrlr xaurlrrrr. Hsnornexnre no ro3lr ileroA nztirrn
lrbcu ,tnnnn sa aptsra, gp6pa E6sLo,|Cttoct 9a eneKTpuqecKo
nogo6pcHr ycrofixnaocr rsbx BtgApRcTBnfiTa Hr oKonHaTa cpeA,a
3ynTa" (yr prgnoraraHe Ea'EcuqKl{T€ ne{iTHlr npoDoAHt{rlH B

, raoHon4TH[c AnercrTpt|r, rbtxorKHocf 98 yBenuqaBaHe Ha 6por Ha
rcte 6cs cbulsctrEcno Hapacrllxc na cid'finocma lt npoAanrKrreJl
npoqpca.

ffir

t)
Orr. 5.21

3a ngnorng' Ha Mxotocnofltnn lreqarHlr nrrarKl,I iro roen MeroA
nonsBar darorou, ..t or eAHocrpsHno (sa nrnurnnre cloeoe) u g,n

, .paqusra. f lo npanrlo npecoBalrerc Ha naKe?a tpe6aa Aa ce H3Bap-
'rH TeMnepsTypa, np?t KoaTo cBap3BaulaTa cMorla e B CacToqHlle nert.

iIar.qraHeTo ce nplrnolrcu KoraTo cMoraTa e B TerlHo c'bcrogHHer Tc ule
'l iil, B pe3ynTsT Ha KoeTO B nOTOBATa nTATKA Ce nOCEgBar npasHHHH.

'r:o [pecoaaHe?o ce HgBaPIllBa np}I Texriep8Typ8r npn rcof,To cMolara e
:IOJIUMepHSI/!pAJI&, CEapSBaHem Er OTACJIH,iT1e CJIOeBe Ha nTATNATA Ule
cna6o. Toqnngr xoxexr Ha npecoBaxero c? onPeAenn onntno. Cneq
ce npo6xnat npoxoAHure o?Bopn n ce rranacst 3atrll{THrre MacKr Ha

':oArtq,nre cxeMn Ha BtHIIrHura ctloeDe (a). Bucolcure n3ncKBaHu.s KaM
;1cr!ra na npo6naarre HaJlarar ngncrlsBaHero Hq BucoKoo6opotnn Maur!{-
rrponpaMHo ynpaaneHlle. 3a peannsupaxe na eJlexTpuqecKrrre ap'b3Kn

..r.y orAenH}tTe cJroeBG npoxoAHnTe orBopl{ ce Merannsupar (d) no Hl-
', orrncaH sa gayclofinure noqarxn rrJrsTKtt, cJreg, Koero saB(H"HHtr Pe'
" Ha EtHrunure cJroeBe ce orAeJrg n H€HyxcHHTe y.rrcatqx ot $oauoro
,.'uex<grit (e),

Ocnen MeroAsT Ha MerarrlrslrpsHrrr€ oraopu, crulecrByBar n Apyru Me-
l() . i{ 38 npo[sBoAcrBo Ha MHopocnofiH]r neqaTHH nraTKH: xeToA na AsoftHo.
t(; lsnpecoBaHe, MeToA, Ha nocJIQAoBaTerIHoTo HacJrof,BaHe It M€rnoA H& HSHe-
cr' ;rre trsBoAH, KouTo nopaAl{ m>orpaHHqeHoT{) cn pasnpocTpaHeHHe HaMa
4a ri,rgar paerne)rAann n yve6xrra.

fonsrr,rara rpyAoeMKocr Ha usrotacHero; Eucoxara roqHocr, Korro ce
H:trlcKB8 npu Clb3AaB&He na npoBoArrrlltTe cxeMn Ha oTAenHuTe cJIoeBe H npr{
lrynoro c'bBMecrgBanej neo6xo4lrMocrra or npeqtt3eH KoHTpon cJrefl, gcsKa
oi :paqlra; HHcKaTa PeMoHTonpnnoAHocT; cJIox(HocTTa Ha TexHoJroFI,lr{HoTo
{r ;p}E,B8HG }r B}rcoKaTa qeHa, HqrlaraT MrtorocnofiHHTe neqaTHt{ nnaTKI{ Aa
cr rr3rror3BsT caMo 3a 4o6pe orpa6otenu KoHcTpyKrInn Ha erreKTpoHHo.H3-
' r' : i-: rrltTeJlHlt MarunHlt, Ha aBllaqlroHHa I{- KocMtlqecKa SnapETypa.

Adamuexunm nemod ce cBexcAa Ao lrs6npareJrHo orJrarane He roxonpo-
n;,j-i.ttulO noKpI{THe BlbpXy AueneKTpnrlna OcHoaS, KOTTO Moxce npeABapu-
1l..irHo A8-65Ae nOKpnTA CrC Cnoft cnenBarqa roMnogr{Ilut. B cpaoneHr.re
c:(: cy6TpaKTHBHr,rr MeToA rqfi npurexaBa cJreAHr/rre npeAnMcrna: 1) egno-
l)L);I,HocT. H8 cTpyKTyPaTA til nO-B]tCOKa HaAe}I(A,HOGT. Ha BptgKI{Te MexAy
rt'iTarusupsHtrTe oTBopn fi ngqaTHrrTc npoBoAHHqH, nopsAn e;iHoopeveH-
lr.)'ro HM c,bsAaBaHe F. eAr{H xr,rMnKo-rarBaHuqeu npouec; 2) orcrpanraaHe
rr:, uoAer{aaHero H8 eJIeMeHTure Ha neqarHara cxeMa; 3) noanuraraHe nrrb-
, rrccrra Ha neqarnr,!ff MoHTarK (ruupr,rHara Ha npoBoAHnqr{Te c,lcraBnrBa
(. J3...0,15 mm); 4) onpocrrBaHe Ha rexHoJronyrqHntr npoqec ll HaMsnsBe-
':. Ha rrpoA.bJlxnreJrnocrra Ha nponsBoAcrBeHltf, ll]rKrn; b) dxonouue Ha
r',,A, XLMHKAJTU 3A eqaaHe r.r 3a HeyTpann3aqnc Ha oTToqHnTe BoAu. He38-
::rrclrMo or r.r36poenuTe npeA,I/rMcTBa, I,I9IIOJIsBAHeTO HA rqI,tTnBHH.fl MeTOI B
'!acoBoro npoH3BoAcrBo Ha neqarHH nJrarKlt e orpaHl,!{eHo nopaAn HHcKara
'DO}I3BoA,I4T€IIHOCT Ha npoqeca Ha XllMuYecKa Me?anl{3aq}rg, HHTeHsI/tBHo-
.,r orlqeftctBue Ha erreKTponr,rrt{Te B6pxy AnerreKTpHKa H TpyAHocrHTe 3a
'i)nyqaBaHe'... MeTarrHr,r noKpr,rTHt c go6pa aAxe3Hr.

B sa-' Mocr or HaylIHa Ha c,b3AaBaHe Ha roKonpoBoAsuloro noKpu-
iAI/ tIr,tJ{T MeroA Moxce Aa 6tge xuuuvel{ HJItt xHM.I/tKo-ranBaHHttelt.

r)

(ra nmperu:anrc roeae) $onrpax.4neneKTpnK (uafi-uecro ctu
nur c ge6ernna 0105 Ao 0r8 mm), pa3AerleHs rloMex(Ay cu clc
utrepixn (Qrn, i.2la). Cnrpaaarqllsr Marepuail cnyrrr^ sa
HA '!3O,IAUHA n "\PSBAHe HA OTAenHilTe CJIOeEe B MOHOJIIITHA

n. o6nxnosesg s; r.[crSBJrtBa crGKrrortKaH, nponuTa c He,qonon
pana repvonnacru'twa cuora unvt nar- c ge6qnrna ot 0,025 go
Brpxy 3Sroroa:..i're Ha BGTpeurHr4Te cJroeBe ce orlreqarlar caol

GoDSHGTO t' nO TO3U HAqUH Ce CK',bCtBA 3Har{HTe[HO nPOA'bnX(H

ulnre nJ npoBoAsirln cxeMr,t (6), cneq, Koero orAenHI{Te cJIoeBe ce
qpe3 npecoBaHe B naKeT (a). Tovno caBMecrfiBaHe Ha KoHTaKTHI4Te

paryps. Bropurr MeroA, (ropeulo npeconaHe) usvtcKBa npecara gb e
npeAnapnTenHo Ao reMneparypara, npu KoffTo tpa6na Aa ce H38a[

Kr no EepTuKa'I', ce nocTl{ra qpe3 TexHololHrfHilTe oTBOpn Ha

HanpaBrlcBaulnre qrsroBe He npec{opuata, B Kocro ce npecoBa I
flpetonanero MolKe Aa ce H3BGpIrrlr no ABa Hat{HHa' flpn ntpaue (c
npecoaane) npecsopuara c naKera ce nocTaBt B cTyAeHa npecat
3anoqla nocreneHHoro (r natptasHe Ao neo6xoAnuara 3a nPecoBaHe
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ITpn xu.uuuxun uemod cropocrra Ha orlanaHe Ha MeATa e oKolo 2..
n 3a noJryqaBaHe Ha Heo6xoAuMaTa 4e6eluna Ha c'Ios ce tl3llcrBa
)KHTeJIHo BpeMe. flo-nponsrognreJleH e xulluK o- ?arraavuvtun m
xofiro nrpBoHaqlJrHo tro xlrxttr|ecKl{ Harl]tH Bapxy qtnara noBapx
nJra?rarra cc crrrara rarbr crrofi xqA (1...5 pm) t cnQA Toaa rt ce
nr6npetcano qpcs crrcr"poxux}tqecKo noMeAlttBaHe. llsnulJlnnsr
lreAGH CAOfi Ce OICTPaHtEs ||pc.g pilltxAEnc. TexnororrqHara
nporlcca Hr rsn(yrDrnc rl| ApycTprflHn n€qmHtl trrltf,Klt no x}Iulr
flnqen fArrrrrnen r.caoA G nor8s8H8 tn $ur. 5.22. fllpaonavanno
ncSoarpane sanuroErr (a) cc ualace qA:(csrra (encnaeq, net
norantne (6), cacA t@ctb cc npo6rmrn n ndqrctsat BcnrlKlr
Ha rca.arrrsrq,rrr orEoptr (e) r urnam noltpxrrocr ce rroAJlara rra
,r$stqrr n arrnrtrptxc (a). CaqADa xnuRqecro oflJltFarle Hl rDH

Fmp @ ryi=H

ffiffiEffi

<bur. 5.22

PagnonnAnocr Ha aAlirrnsnsi veroA e fiomofiopuupaHemo T a

t4uma cxer4a, npu roero or nPoqeca ce H3KJIK)r{Ba {orope3rctu'
noB6pxHocrra Ha 3anoToBKaTa ce HaHACC CtCTSB, C1Atpxaq

xn (ueg, ntnzgmlt), KoHTo ce aG3craxoBcBar noA geficrnueto ua yn

on"roso o6m.{aaie npee rlororua6nona n Sopunpar nponoA,tlqaTa
Ha [naTK,aTa, KotTO A nocneAcTBKe'ce ne,Anara ra Ae6enocaOfiHO no

raxe. Ornot(eHntr clofl npnrexcaaa go6pa aAxe3Hs KGM Anene
rrrnpr{Hara Ha notryqeHvtrenevartu npoBoAHrqn e 0,08"'0,1 mm'

Kagectaoro Ha npolt3DexcAaHr4Te lleqaTHn nTIATKU ce npoBepsBa

n3xoAeH KoHTPonr xofiro srnro'isa: l) KoHTpo[ Ha B'bHIrlHI'rt
- 

2l nuctpyMeHTaneH KoHTPot Ha neoMerPt{qnl4Te napaMeTpn H oueH

IHOCTTa HA rI3nSrIHeHDIc Ha OTAeJIHUTe neqaTHU eJIeMeIITU llf TOqHOCT{A
c'bBMecrtraae Ha cJroenere; 3) nponepKa Ha lferantr3aqtrc?a na orEopr[Te

rrefiHara ycrofivnrocr Ha aoroBo HaroBapnane; 4) ronrpon Ha rlrrrocrra
TOKOnpOBOAtrqil"e Eepl{rlt u Ha ctnpor]tBJreHneTo Ha u:]olar([cTa.
.Bapsa llponepra na KegecrBoro xatlerannsaqurra Ha orBopure ce ]r3-

purBa qpcs uSuepBaHe Ha ctnp(yDnBneHl{eTo H8 KOHTAKTHnfl npeXOA no
4a qemupume condu rrpu KparroBpexenno, rroAaBane na ror 1 A,

Mar& Ha MoroAp e [pqlcraBena na r!nn. 5.23, *tgero c / ce osnatreHu
rr?e, a c 2 - xanpexcrrtrarrntrr€ eJrerapoAn. Ifpneua

r|e ueTarll,|SaqllltTa G KaqecTEeHa,.KorSTo ll:lMepeHoTo
e go 5fi) pO. IlporepKara Ha ycmfixn-

HA XOHTaKTHnt npcXOA'rIA TorOEo HamBapBaHe
H:rB6prrae nptt unonoqacora pa6oca Ha Merarrnslrp&

oaEoprr npn rox 1...3 A. flpn roBa Hereqecrnearu€
nsnepir lrrn rf,xnara leuneparypa ce noBrl-

roavno GG xoHTpont|p8 G BrtcoKa mvHocT oa mnJlo' Orr. 5.23
ct|cToua.

Ilpoacprere H8 qaJroerla Ha Bepunr u flr llgorraq,n-
ctnPorHBneHtrG xerKAy npoDoAH'|q,nre ce rlgBrprlrDa no etcrTprlllF

Haqnn c nsnorrsBane Ha recrepu c nporpauxo frpalrrenue. C nouoq,ra
KoHTtKTlio yctpoficrao ncxarnara nrrafKa ce cErpsBa Ha B*oAa rlpeg
y"a?op 

'rcrx 
nsnnrnaul 6aor, I Ha HsxoAe - c rlsxeplarenHara arraps-

Konramnoro ycrpoficrlo npqAcraBtrr'Ea Marpnr$ or nraoo6pasnn
,KI|llHn KiOHTSKTI|, pASnOJrOXCeHn B6E E|bgJttilTe na Kd)pAl[HATHaTS Mpe-

u nprrTucnarl{ K6M noBtpxrlocrTa Ha [Jrarnara. B croraercrB]re c6c
na neprfioaenra uxr[oprraql{r K6M Eef,Ka npoBepcBraa BeprFa

roAaBa rranpexceune or 5 4o 12"V. Pesyarar?rre or tteuepBalrcro ce cp&
c eraJronnrl, sarr]rc8nlr E rrslterra\$a MlrKpo E]IM n na 6agara na

cpaBnenue ce onpeAens noAuocrra Ha Eeprlrara, RsTo nn$opuaquma
BepHFr, HectorBercrBalrtn Ha usuclcna*nsra, ce orfle.tgrra. Koxrpormn
eJreKTptrgecKara gKdcr Ha ngorlaqn.f,Ta ce npoBe)Kgp c noMorqTa Ha Mon-

B lr3nl(rBalq,nr 6nor BncoKoaoJIToB n3Totttf]tK Ha Hanpexcenue or 150
1500 v.

ID 5.8.G. Eaerrplrqesxrr udnraxc Ha neqaruu rrJrarKrr
IIpn elgxrpuqecKlts MoHTax Ha neqarur{ nJrarKl,t ce l/r3n6prlrBar cre-

rr"e ocHoBHlt onepaqnr: 1) nognoroaKa Ha rpaAlrlHnre eaeuentn (rou-
cKToBsHe, npoBepKa, ontBalla Ha lr3noAure r{ npn geo6xoAuvocr noA-
r.rane, saqr{crBaHe }r xanafiA,ucaaHe Ha }rsloAwe); 2) rocraBtne Ha efle-

llMTe B OTBopUTe Ha [naTKaTa B c''jbOTBeTcTDI4l€ c KoHcTPyK"OpcKaTa Ao-
(reHTaIIHf, I,t Mexanl4rrnoro 'tM 3aKpenBaHe; 3) sanoanane Ha I43BoAnre;
,riptlBane Ha crcpqeullilTe HaA cuofirrEre ItlBoAHu Kpauqa Ha eJIeMeH-
'r r, :{ 5) npoBepKa Ha KarfecTBoTo Ha cnollKuTe.

3t6t.t

ctt,

B aanucHuoct ot cepufiHocrra.Ha LI3AeJrI,Iara MoHTax('br Ha neqarHure
i:;rTKtr Mo)Ice,q,a ce ilsB'bplrlH p. qrlo, MexaHI43I4paHo ilJIIil aBTOMaTH3I4PaHO.

t72
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Pt.tBI4gt MoHtaxc ce e HaJIo)Kun a no-gpe6nocepufrHu npou
KOITTO Ce U3rrorr3Ea rUlIpOKa HOMeHKtIaTypa rpaAHBHlr etIeMeHTu, a

qo upil ynorpe6a Ha AI/roAu, TpaH3ucropn i4 riHTefparIHI{ cxeMn'

trIu cueqrtannu ycnolfir Ha MoHTaxc u 3anosBaHe. O6HxHoneHo sa

BaI{e u oupocTtBaEe Ha p6r{Hug MoHTaxc, npo4ectT ce pasAent Ha
onepaqrrlr, o6eAun.sn-arql4 eAHopoA,Hu AefiHocru, Karo: uog,6op,
lr KoMrrJreKToBaHe.Ha Heo6xoAuMlrre rpa,q,lrBHu eJreMeHTI4 3a
Br?rA [narK]r; o$opusne tI noAp.aaBaHe Ha tl3BoAnttre KpaI{Ela;
u 3aKperraaHe Ha eJreMeHTrrTe Btpxy [JIaTK.I4Te, KaTo 3a yrecusBaHe
oflepaqu.rr nrrarrcara ce Mapr]rpa or crpana"a na erreMeHTure (vpea
poBKaTa ce yKa3Ba MtcToTo, Ir HoMepaTa Ha etIeMeHTI4Te B'bpxy

Oopuupauero lt n3ps3Bexero Hp,lrsBo.q,nre Ha rpaA,]rguoHHnre (
ru (c arcua rrnyr vr paAuanull nsaog,u) MolE(e Aa ce lr3B6prrllr c noMo
c[equarrua uteMna. flpra roaa c$ryrre, Kouro ca upunox(enu KaM
Ha eJreMerrrr.rre, rpa6aa Aa 6rAar nog6paHu raKa, qe Aa ce
HlIMaJIr{o pa3TffraHe no ocTTa Ha !r3BqA,uTe, HeHapyruaBaHe Ha
rarlBaHurtHoTo tIM noKpr.rTlre u noriyvArane Ha 3aAaAeHa ron$ur
(lopuoaxara. IIpu HeAonycrr4Mo pa3TlxfaHe Ha rrr3BoAlrre, B crb
KepaMI4t{HUTe KOpIIyCU e D63MO}I(HO,q,a Ce rIOSBAT nyKHATITIHI{,

Ao r.sxgoro pasxepMerlrslrpaHe. Ero saulo yrlacrsKar or ssBoAa Ha
or raJloro Ha Kopnyca xe rp.n6aa Aa oe rroAnafa Ha orGBaHe u
a upra ilopu[paHe Ha n3BoA,ure e ueo6xoguuo A,a ce ct6arogaaar
MUTe paAlycl{ Ha orsBaHe: npu il3BoAI4 c KpsrJIo ceqer{ue
oftaane tp.e6aa ga'e no-ron.rrM or lgroeuur ArlraMertp Ha usao4a,
TaKI4Ba c rrpaBo%rbJrno cer{eHl4e - no-roJrffM or ABe ge6eaunu Ha

Kaqecrnoto 14 npousBoAr,rreJrHocrra Ha pbynna MoHTatc ce
t{pe3 Ir3noJI3BaHe Ha TVOHnAUCHU ilACU CbC CsemnUHHA UUdUtca4Un UU
Ha eielieHmunie eopxy nramKame. Bcsro pa6oruo Mscro B To3r/r
KOMIIJI€KTOBaHO C KaCeTn 3a eIeMeHTuTe, KollTo ca cB5p3&HI4.c
To 3a cBerJrr{HHa r{HAr,rraqur. 3a MoHTaNc Ha eAxornnnlir neqarxlt
ce nspa6orna npeA,BapureJll{o uflacrMacoEa MoHTaxcHa Marpnrla, B
csoTBeTCTBrre C qepTexca.Ha nJraTKaTa ce pasllolaraT cBeToAI4OAlI
rca ZrE mm. Btpxy Ha6opnoro norre Ha r43r4 Marpr,rqa ce rr
cJIeAoBaTeJIHOcTTa Ha noAaBaHe Ha cvrl.Ilatln K'bM rpy[IlrTe
KOUTO Ce MapKUpa MoHTa)rcHoTo M.f,cTo Ha BceKil rpaAI{BeH eJIeMeHr
uJrarKara. .Iapaaenno c roBa qpe3 cBeTruHeH cI{rHatI ce yKa3na lrr
E Kosro ce HaMlrpa ua6panua eneuent. llogrpraenara,Marpuqa ce
Ba B6pxy trontaxcnata Maca r,r Btpxy.He.f, ce $urccupa roqno
[JrarKa. flpr,r arnrovBaHe Ha Macara KrM Mpex(ara cnernd utp

yKaSBa c MI{raIq cBeToA}roA. cneA pasnoJrafaHe Ha BcurfKll etleMeHTlr
pr<y Marpilqara ne rirx6aa Aa cBeru nr4To eAuH caeroAlloA,. Sna.rntenno
rirEptBaHe Ha MoHTax(H'lTe B63MOX(HOCT]! Ce nOCTHTA qpeS U3UOn3BaHe

iloqmaw4u ,rctcu c ?b8Ka6a uHduKavun na adpecume, B rarcra crryvaft
HA IOCJIeAOBATeJIHOCTTa Upn pasnon8l8He Ha rpAA]rBHlrTe ene-

Tn ce ssnncBa E%pxy noABwKeH Hoc![TeJr (uaupnuep, rsBKaB gncr) u uo
r HarIttH ce ns6sraar saTpyAHeHr{s npfl upeMulraDaHe KaM HoBa [Jrar-
I,IxA,ura4il.sra Ha Mf,croro ga MoHTaxc Ha eJrel\deHTa B6pxy nJlarKara ce

Ba qpes cBerJInHeH rrv, roftTo ce y[paBntBa or ctrrnatln, cHeMaHn
n'bBKaBlIt AtlCK.

flpr antouarlrqHils Morrrarr .Ira ne.tarxu rlJrarKlt ce figrloJl3Bar pa3-
r{Hrt 8BTOMATIT, KO!|TO Ct npqEHaSHAqeH}I 9A n3[5Jr]IeHile HA CneAHriITe

n: 1) ererrpriqecxn KoHrpon Ha crofirlocrrrTe Ha eJleMerlrnre, rroA-
n o{opurxe rra rexHltre usBoAI,r u rroAltex(A,aHe Ha eJreMerrrlrre B

nnu cnequamru.racets; 2) no4pexgone Ha eJreMenTure E orBopnre
nnaTKrrTe; 3) nocrar.ffre Ha u3BoAll lI cB6psBslrlu [ePa.

H H, H qeu-
a ) d h t )

Our. 5.24

flocneAosateJlHocma Hg olrepaqnlrre Ha aEToMar sa MoHTaxc Ha ere-

HTlr c aKclraJIIrId rr paAnaJllru nSBoAlI Btpxy neqaTHll rIJraTK[ e npeAcT&

na r!un. 5.24. EreueHTIiITe ce noAaBar KGM MoHTarKHara FJIaBa rloApe'

AcHlr IrO sAAAAeI{ HatII4H B JreHTr/r. B SaAlICilUOCT OT erIeMeHTAr KOfiTO TS6BA
ga 6T ge Monnrpau, rrJrarKara npeAaap]rrenno ce tro3]rquoHrlpa cupfMo MoIl-

Macoso flptlrlo]rceul4e B TexHoiorgara Ha neqarn]rg MortTaxc trMa" rpy-

i, rnHT€ MeTOAII 3A 3anoflBaHe rIPe3 IIOTaIIsHe I'I qpes BabJIHA HA IIpI4nOAr pA3-

| :ijAaHU B pagAeJI 5.2.3, UpU KOIITo-ce OcGIqecTB.gBa eAHoBpeMeHHo cB'bp-

l I IAHC HA BC}IqK}t-MOHT}TPAHI4 BIbPXY NJIATKATA CJIEMEHT}I K.bM UEI{ATHATA

' ' : e M a .

Ta)KHaTA rJIaBa. fIOaUqnonnpAHeTO HA IIJIaTKaTa ce OctIIleCTBsBa c BltcoKa

cKopocr r{ ?orrHocr (*0r 025 mm) c rtoMqnlra na.6eslrrepqroHnn crtlrr(>

Efi ABr{raTdJrU c nponpaMHo ynpaBJIeH}Ie. caeg roaa MoHTaiKHara rllaBa

silxBaura lr H3ps3B8 eJreMeHTa or nenTara (a); orT aa HenoBlr?e Irr3BoAH I't

rrr opr{eHT}rp8 TorrHo cnpcMo oTBop}rTe Ha nJIaTKara (6), sarpenBa eJreMeH'

1:i I }itOHTs)rCHnTe OTBOPIIT U n3p89BA lr3BoAlrre (e) u narpax ce 'Isnlprnna

rl r)KcupaHe Ha. eJreMeHTA Bspxy nJTATKATa (Z). B:rruoxcHocTTa 3a fsBKaBO

\ , paBJreHue Ha MoHTaxcHoro o6oplq,aane u nncorara My npol{3BoAlrreJrHocr

ll$...24 xuntAl,r etteMenTa sa vac) ca Baxcnu [peA[ocrasKl4 3a BHeAPtBaHe

ri, Te3I,t aBToMaru B cepHftHoro npoll3BoAcrBo Ha uerfarHlr nJrarKrr.
cBeroA?roAu (Aaofira urrr{ rronetre B 3aBricMocr or 6poe Ha rr3BoAr4Te
traenra), Konro oEpeAen.ET norlorKenr4ero Ha rrtpBrr.g erreMenT Bspxy
Tau ilaunuqKara Ha Kacerara, or Kogro rpa6ra Aa ce B3eMe ro3l4
Caeg, noctangne Ha erIeMeHTa ce octurecrBgBa aBToMarHveH n
cneABaulr4s. Onpeg,eaena nonrpHocr Ha erreMeHTa ,rnvt ntpauer (
aen) nonog Ha MHoH3aoAeH erreMenT (unrerpaaua cxeMa, rp"rrr".ro:
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5.4. TEXHOJIOrH' HA nOBtPXHOCI-Hltfi }IOHTA,IC
I'.5.4.1. 

Kparro BtBeAenrre B TexHoJlorntra
HA nOBSPXHOCAHT{' MOHT&,K

Texnoaors.sra Ha rroBrpxnodmnn MoHTaxc (TnM) ce Hatlara B
na 7G'ce roA[HI{ Karo rrepcnexTnBno cpeAcrBo ga o6esne.{anaue rla
aTlopn3aqfir Ea aEapaTypaTa npu eA,lIoBpeMeHHo HapapTEaHe Iia
ilyurqnonarua cJloxcnocr. r{pes l{snoir3Baxe H& Ta3r{ rexnorlorua
Aa ce c%eA&g,ar no-6rpsoAeftcrsanln, [ryMoycrofiqnnu ?1 HsLe]IcAHll
eJIeKTpOHHH U eJIeI(TPOHTTO-lrsqnC[UTerrHr{ CpeA,CTB&,

' 
Cru$rocrra H& nollbpxnocrHu8 MoHTalIc ce ctcroll B 3anorBane HN

MeHTUTe HenOCpeACTBeHO Btpxy nOBSpXHOcfTa Ha KOMyTa4ncHHeTa
ra. 3a ragfi qer ce lrsrloJr3Bar erleMegrl{, MHoro no-MaJrKH or rpag
ItUTe lIM eKDrIBAJIeHTtl, K!OnTO ce CEApSEAT KtM IIeqATHaTA cxeMa C

Ta H8 Btxrrrnrr KorTarrxlr nnorqaArn (6esusropru eJreuesrn) unu
K'bcn n3Bogu. llsnorlgganara eJIeMeHtHa 6asa nosaon.rBa Aa ce
MHOPO IIO-EUCOKA IIJTbTI|OCT na UOnrinca Ha eAuHtrqa nnoul oT
OHHATA IIIIATKA N 3HAT{ETC'IHO AA CC BAMAJIfi IOIICMITHATA HA NAPA3
napaMerpil, Koero e oco6eno a&xcno sa 6tpso4eficraarqlr x CBH
crsa. OcaeH TeBa ornaAa seo6xo,quuocrra or $opunpaHe ra
rI3BOA,[ITe, XapaKTepHa 3a TpaAIilIlnOHHUTe eJIeMeHTil, KOIITO Ce
B orBopu 14 rro to3rr Ha.ruu ce onpocr.frBar MoHTatr(HilTe onep&qnn. B
rrloTo EpeMe ce HaMaJIgBaT pasxoAtrTe 3a I{3roTBaHe Ha nnaTKttTe,
orrtaAane Ha oneparinure 3a npo6nnaHe Ha MoHTaxcHlt orBoplr,
'rncrBsne, MeraJrusaqrla lr KoHTpoz. O6nrnoreno c [oMolqra Ha
IIOCTilTA UO-BIICOKa HaAeXCAHOCT HA'r3rOTEtHIfTe U/3'AaJf,IfA.

Bnegprrarero Ha nol:bpxnocrnlrr MoHTaxc e cn%p3aHo c: 1) np
BaHero K6M HoBa KaTo rlur Ha n3nrJrHeHue eJreMenTna 6asa; 2) non
usrrcKBaxu.e KGM ueqarxara [rIsTKa (cuaacyaaue Ha reMnep&TypHus
rluquear Ha pa3luupenlire Ha [rrarxara c rostl Ha ]r3noJI3BaHI4rre e.rleM(
uo4o6p.raane Ha ronJroorBextA&Hero, ceoMerpuqna cra6ralnocr, Ha

IloatpxxocTHuaT MoHTa)K nO3AOnrBa AA ce n3no[3Bat. B]rCOKOcKoPOc-

MoHTa)KH't aBToMaTlr c peanHa nPot{3BoAHTelHocT HqA l0 000 eleven-

Kopnycn Hl [HTerpeJIHrSe cxcMtt 3a noEaPxHocTeH MoHTaX( Ctc

E r{ac, KaTO nptfTOBA TIeCTOTATA Ha notoa na qe{errn B 3aBHCyTMOCT OT

rxHocrT a Ha 1r3Aenuero Dapnpa B npaHl/rq,]rre (too...tooo).10-t. Mnono'
@

He HA IIIUpUtNtTe u pa3cTO.EHlt$TA MelrcA,y neqaTHHTe npoBoAHI4IIlr tr
3) paspa6orKa H& HoBr,t rexHoJrorrrrqHr{ rtpoqecn u cr3A&BaHe xa.Heo6:

nKa xexAy ttsBoAltTt 1125 mm unu0r625 mm HrrraraT n3nor3BaHero He

Kn IsoMyrirqnoHHu fPrc?Tt (nnctn) c xrJrKo psscrorHlle noMex(Ay I'lM

,rennfir rrrn {pe8 cnplDalqoTt lllcTr.

/i\ 5.4.2. Eaerrrcnrrr n Kouyrlq[oHHtt
I t ) ,

nrrTrn 3a nollpxHocatH xoHTt,r

flacuanrre enexeHTn (pesnctopr, KoxAensrropr) se noBtpxHocreH
nMsr o6trKnoBexo nprBo6n6rna Qopxa ($rr. 5.25), Klro B ABa-

nM Kpar CA ClsAlACHn r.eTArIHlr KOBTaKTHI| MEtpXHltHr, qpes KoH-

eJreMeHTlrrG CG sAnOrBrT KbM npOBOAtUlATr CXGrtA. EeSnSAOAHltre erre-
HApCqeHn orye qun-eterre\mu, cG ttsnorBf,T o6urxogcxo Kato rPn
Mepa, Rocro o6esBe{asa e$crrnana"

HM cTaHAsptntaqrr. 3a yicasrane Ha ne-

Pa3Mepl| HA Tes!{ eJleMeHTn Ce
KpaTra sopue ne osHcqeHne, H8-

1206 orna.{ag8, rre crlcxenTrri nxa
xcuxa 0,12 grofiui (3,04t mm) n runpr-

tKo Hc c€: oIITllllItgltPST ycrloD[rTr Ht SAnOlBaHC Ca B69I.OTKHH OKtC'EA-

Ha ctccAlrn rpaccrr rt ttsBoAll .c npnnofi. Em gaulo B salncnxocr or
Hr KopnycSr HaPQA C Tp8Al{qltoHHIlS! x€ToAll Hr 3anonBaHe Ha

c tl'lHa HA flpnnol, cG n9no,t9Ben Il xG?oADt Ha sanotBaHe tpe3

mann*e xa dpwpax npunotr, Hrttcccn B6pxy xrctor1t Hr cnofirare 'rpe3

, e napoeasoea cpeda, nnnc un$paqepseno uan taiepxo Hailrnaave.
c B6'lH! HA npnnon CG npnnana 9l cBapSErHc Hl erexcHT]l'

B npocrn Kopnyctt, Korrro cr prsnoJrotrexr mpxi no6perna?a"

Ha nrarKrm, t crexeilTltrc Btpxy orlnqeElTao crPana Hr nrrarKrra
sanorDaT c gsnoJrSBaHG Ha qADtH o{D XGmAIITC HA prtsTentHc Ha AoSxpaH

. Kopnycnre tra crlexenTnre 9a noBtpxtrocrcx LonTrrr ce SaKPGn-
B6pXy noE6PXHOCTTA HA nrla?Ketr: npcAtl sanof,DaHc c noxoulTa Ha

Moro npolrsBoAcrBeao o6op1g,nane. (i

, Ocnoaen upo6neu npu paspa6orxa Ha KoHcrpyKrlr/rure Ha nJrarK
rroBrbpxHocrelr MoHTa)rc e ronJtoorBezKAanero. Tosn npo6aeu rpr6ra
3arerrHo Aa ce orr{ura, trlt Karo, [opaArr MaJrKoro pagcrocHtre MexcA,y
MeHTUTe, OTAeJIeHaTa oT T.'Ix ToIIJIITBa Ha eAUHUqa unoq oT nJIaTKaTa
t{rlrTeJlHo HapacTBa. 3a nogo6peBaHe Ha TorrJrooTBe)rcAaHeTo, EMecTo
AuqlIotIIIuTe cTEKJroeuoKcr,rAHu nJIaTKU, MOraT Aa Ce rr3noJI3BaT Hanpl,r
rrJrarKu or truBap, ErrarupaHa MeA il Ap. llpu rona rpa6na Aa ce r4Ma rr]
BrrAr qe pastlr.rKara a'roerluqueHTrrre Ha ronJrlrHHo pasurupeHr{e Ha
TaKTyEarrlATe MaTepilanH Ha nrraTKaTa fi Ha Kopnyca Ha eJIeMeHTlITe
Ao repMlrrrHrd HanpexceHze u geftopMaq]r.E n u..siroto xa cuoxnane (
KOHBEHq}IOHATHNTC EJIEMEHTU TEPMNTIHI4TE H&NPCXCEHI4g CC UOCMAT OT
KaBure nu nsaog,u).
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0,06 (1,524 mm). PasnpocrpaHcxn ca c6-
Tnnopa3Mepn 0805, 1608 (sa pcsncropn) Onr. 5.25

t1812 (sa roxgcnsaropn).
flo-ron.rua qacr or.qnn-pesndropnrc ce nsrorsrr no MeroAlrre Ha Ae-

Hara rcxnorrorlrr, rotrb BKJIrorrEa: 1) naxacnne Ha pe3ncrrnHa
nacra Brpxy Kepsxnqna noArroxr8 qpeg c[Toua6non, s rofiro e cr3A,aAexa
ronrbnrypaqHtra Ht peslrcrl,rBHttre errGMeHTn; 2) urnnvaxe; 3) ]r3norBalre
no aHalo1urleH HaqIfH Ha KoHTeKTHI,tre lrrorr\,rnKlr Ha pe3ncropnre; l) na-
rcpHa AoHacrpoflre Ha canpor]rBJlenDrcro Ha pc3rrcropnte; 5) noKprrrnarre Ha
pe3ucruanlrre ereMenttl ctc garqnTeH enoKcnAen crcraB; 6) nrprrnarre rra
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oTAerrHHTe {r,rn-pe3ucTopH. KoHcTpyKtl}ttTa Ha qnn-pesucTop e
Snr. 5.25a, KaAero ca Dr3rrorr3Baxn creAHure ognaqen-ng: / -
ocnoBa; 2 - pesucrnacx caofil 3 - ronrerrna noBtpxnoct n 4 - ssl
noKpnTr|G.

IIo rsmAl xe Ac6czocaofineta rexHorrornr ce nsnotsgr lr x
Te rrDrr-xorrrpHreropr ($nr. 5.256), npeAcranrrslaullr rarcr or
Hrr KcprxnqHtr cnoeBc, Korrr'o r[opxrpar rrrAerx]r KoHAerrsaropHDr
cDap3aHr| nlparrc,IHo lebx ybHurHrTG KoHTaKTHtT tfitDoA]r.

IlonynpoaogruroBrrr? crcrexTn rr nxrerpannr cxeur sa
c?eH roxlarc cc ptsnonaFtc oStrrnogcxo E nracrxacouu nrrn
Kopnycn or pasnrqcn rrn. 3e xcpxann3[paxe Ha rpaH3]rcropr ce'i
tr,le naaozafiapumev mpaxtucmopeH Kopnyc mun SOT (Small Outline
tor), rcofito cc r,BnorBt B HtKon&o Brpr{aHTe: SOT-23 (Snr. 5.26a),5d
(Qnn. 5.266) il T.H. Hs6oyrn H8 Tlrne Ha Kopnyca eaBncn or pascefif;
or npn6opa xorrluocr tt peannrrr pa3uep H8 nonynpoBoAHlrroBnt
SOT-23 cG rmnorsla :r4 xopnycnprxc Ha Kprcrarlr c nroul Ao 1
n pascefiaaHr xorqnoc? go 200 mW, a SOT-89 - 3a Kpncranu c rl
38,7 mmz n paacefiaans uou{Hocr qo 500 mW.

t3
' a )
F

dt
Onr. 5.26

0)

3a xepvernsltpaHc Ha 'rHTerparlHlt cxeM?r c MatIKa 't cpeAHa
HHTerpaqu.f, cG H3norI3Ea uatoaadopumeH Kopnyc mun SO (Small
xofiro HanoMHt yvartcH BaptaauT Ha rpsAuqronHns Kopnyc c ABy
noJrorceHlre Ha u3aoqure tan DIP (Qnr. 5.264). Togu Kopnyc Mo)ICe Aa
8, 14 n 16 utaodu c fropuama Ha Kpu/ra xu aartxa, Karo cr%flKara
ABa crceAHn usBop.t e 1,25 mm. Ocnonxn npeAl,tMcrBa Ha MlrHI,tKo
SO a cpaanerne c HeroBnt 8Harlor DIP ct no-MarrKnTe My pa3Mepn
nMa c 70?6 no-rrldtrt;r o6err u c 3O96 no-MatKa BncoynHa'or cgos no-
'axaaon) 

n no-go6pntc My enexrplrqecKn xapaKTep[ctlrxu (no-roneua
pocr Ha npeunuaaaHe Ha crnHarlnre). CrangaprHlttr MlrKpoKopnyc.SO
lur/rpHHa 3,81 mm, Karo caulecTByBa c%BtpureHo aHaJroruqeH Kopnyc, l
veH "yneri lq€H EapraHr" - SOL (Small  Outl ine Large), KoRTo uwa u;rn
7,62 mm u 6pofi Ha ussoAnre or 16 Ao 2p.

flo npannro sa x€pMerr{3aqnt Ha rHTerpatrHlrt cxeMl,t c roflt
cBprxrorrMa c?eneH xa nHrerpaqrar (uo4ynu Ha naMerra n 4p,) ce
3lar n/rucmttucoau Kpucmuno*ocumenu c uttrodu mun PLCC (Plastic
()hip Carrier), xonro nvar Sopvara Ha KBaApar n or 18 Ao 84
c'bc cranKa Me)KAy tnx lr25 nnn 0,625 mm,pa3floJlot(eHu t Ha 'rerl'r

17t1

ffii.
t+{l
tilll
tFtl
I t t t l

ti{|
fl{{ |

Hr
61a)

inrBar noA Kopnyce. CulectryBsn ctulo Kepanuqxu r(pucmalronocumeiu
rcodu mun LDCC (teaded Ceramic Chip Carrier), ronto cc orrllr.laBar

Onr. 5.2?

ns Kopnycs (Qrn. 5.2?c). KonctpyrrrEHrre EaplraHTH c 6pofi Ha

no 52 ce r3rorlrr c J-o6pazxu uleodu, Kolrllo nprr MoHTatlc ce

alrcoKa xepMeTnqHocT, Ho lloPlAr n(>BrcoKrTa ctl qcHa cc u3lro'l3Bar
sa BoeHHa }t Apyr8 ofFoBoPrla anapaTyPt.

Brs'toexnarr rexnttrt, trraparyprrTe sa BpGsKt tt acpotcocunqecrsTa
ca HaMcpt{nn ruraporo psgnpocrpaHenne deulcodnume KePo.uu]lnu

ycrpoficrBr, c qer HaMaJItBaHe Ha lupaslrrnnre KanaqnTern,
Aa ce rlsrronsBaT xaTcpl|a,lr! c MrtH]tMarIHa AlteJteKTp]rqH'a npoHrr-

uocr (rpa4ur$ronHrrs crtrJroenoKcr{Ana nJra?Kl *rwd €r = 4,ll. a HflKoll

mano*ocumelu mun LCCC (Leadless Ceramic Chip Carrier) ($nr. 5.276),
ro ccAtprKar 18 r nosc.tc lrgBoAnri KoHTaKTHDT nnolqqArlt (ctupcrny-
Bap[aHT]r c 20, 28, 44,82,68 n 84 KonrarrHlt nnoqanru). Ocnoren

KoMyraqnoHHera nrrerra (p na nafi-vecro rlsnoJrslannTe 3a ra3l.t uer
'epnanrr ce Haurrpa a npanriqrre 10e...1016, Ocm). 3a naarrure xa 6rp-

HA TO3n Tnn KOpnyCU C pasJrnrluGTo xexAy TexnepaTypHl{-
roesnqnenrn Ha pasutlrpexne (TKP) Hs Kopnyce n Hr craHAaprnara

noenoKcuAl{a nISTKSr',KOefO e npnqMa 3a notBaTa Ha nyKHaTHHn I
rofiKnre nprt TepMol$rrnnpane (nsuexenne Ha reMneparypars npnMepHo
npaHurllrr€ -55o... + 125'C) uJIn nprr B]rcoKro Hrlno Ha pescefioanara Mo-

ltro-go6pe LCCC ce ctnnacyla no TKP c KepaxnrrHuTe nJIarKu,
HaMnpar, 66a.rc, oFprHnr{exo npxno)rcHne I TexHnrara Ha nonrp

MOHTATC.

OcseH ns6poennre, caulecrlyBar crrqo HercraxAeprHrl Kopnycn 3a efle-
c HenpaBnnxa rlopua, Hanpnuep [HAyKTIrBHocrn, npeBKJrtorrBarenn

Ap.
Texnnrcara Ha noBtpxHocrnnc MoHTarK Harlana paspe6otaaHero Ha Ko-

nrraTl(t{ c noDnuteHu erleKTp]rqecKn xapaKTepncTr,IKu n TonJro-
'BexcAane. EnerrpnvecKure xaparrepncrlrKrr ca catpsaHrr npeAlt. BciltrKo
o6eunoto ctnpornalreHre p Ha AneneKTpntrnlrt Msr€pltaJr Ha ocnoBara

KoMnoglttluoHHn Marepl,ta,nu - e" = 2,3).



Kaxro 6erue seqe cnoxeHSTo, 3a ocrnyptBaHe Ha KtyecrBeHa
6egnrsoAxn Kepaxrrrxn Kopnyclr e neo6xogrxo ?cxnlrsr repMuqeH
rlneHT Ha pa3nrtpcxnc Al c 6angtr Ao rosn Ha roxyraqnoHHara
O6nrnoscno KcpaxuKrrs! rxar TKP or noprArra Ha 6.10-6,oC-ri
TO 3A l[t|POTO ilsnorr3trHHll! 9r rOl.yTAqnOHHn nnutK*r
n crrraorbnurv,n4nn xarGpranrr.rosn rcoe$nqncnT e 2...3 rrbr]r
nrx. Tbrr HarrrFr paspr6crarmro rrr Hrrron xoolr roxno3rrqrroHntf
puarn, ErrrrcqEarrur BJtrxnccrtr ro4nrlnratoprr c Hucrbt( TKP r
cLorlll (nanpr.rrcp, t3eErllp+tltorccnAne cxorrl, KeBrrap-noJrnaxr,rA, KBI
nnaxrg,) rtltn EKrltorrBaxc H! Foxn€nolquonett caofi Ha nrrarrara c
TKP (nanprucp, rqA-rxlrp-xqA, rrqg-xonu6gpH-yeA, ue4-rparlur).
pa6orcnn Gt ctqg r,oraytaqrronnu nnarKr c crracrorrepxo norpunrei I
r3Arpxnr otroJro 430 rcpxoqnrnnprnnr or -55o Ao +125oC.

flosrncnara nrrbrnoc? Ba rontarrs r nt>uatrxara paacefirarqp
Ha t3opnycnTe Ha enerdelflrrlTo 9a noBapxHocTeH xoHTarc HanaraT Aa
x8t crtcql{arnu Lcprr se nogo6prarne Ha ronrroorAaBaxero. 3a rast
xomTI! ce [:rnorsBaf,, qlnpHucp ueTar't3r{pasn nnorqaAKu noA
Ha erlcxeHTntf- unn saKpcnBaHe Ha eIeMeHTlTe c noMoll{Ta Ha
nennna na 6asara Hr cnorclt'lnr;r cuontr.

Xaparrepno sa ronoronnsratta nporoArrqpra cxeMa Ha
rloBspxHocT€H lfoBTax( e uanKaTa uruPl|H8 ]f pascTotHile MexcAy
rr npoDoA$nqn: 0,381 mm - nplr HsIIot3BaHe Ha curoneuar u 0,
- npn rlanone.rar. Paexepnre Ha roHTaKTHnre rrnoula4Kn 3a
Ha riHTenparnn cxerxn cac crtnKa ue)KAy rrsBoAure lr27 mm ca
reno 11778x0,635 mm, trlto Aonyc?xuoro pa3cforHlre or n
KoHTarrHa urtorqAAKl c 0,381 mm (aa orrone.rat) n 0,254 mm (aa
.rat). HauancHnTc pasxcprr Ha KosraKTHxre nnoul4AKH u Ha [poBoAr
Te lr3rrcrBar noalrrueHa roslrocr nplr nosrrttronl{pase (gonycx 0,0125
H CNO'8'HG HA GJICXEHTIITC.

{, 5.1.3. ,lllerorr 30 noBrpxHocr€H M.HT!?K

Crqecrryaar Aaa ocHoEHt! Merogg sa peannsaqllt Ha noBtpx
lfoxTar(: cncro nolapxxocrex MoHTalr (egxocrpaner unu
cMecex MoHTarc, npn xofiro napaltcnHo c noBtpxHocrnrla MoHTaxc
E,bpITIBA It MOH?a)r Ha e'IeMeHT}' C aKcnAnHn U pa,4nanHl,l r{3BOAI/r E
Ha KOMyTAqTOHHATA nJraTKa.

flpn uucmo nosbpx*ocmlun ,rolmurc rrapBoHa.rarlHo B'bpxy
3A KOHTaKTyEAHe HA JrrqeEATA CTPAHA HA KOMyTAqHOHHaTA ntaTKa Ce

r.acr. cnol&aula Jracra rtpe3 cnroD heqar. CneA rona eJIeMeHTIftre ce
rlnoHr,rpar u $uxcfpar, KsTo 3a qen?a nacroo6parHntr npnnofi ce
npu6nntmteaxo 30 min npu 75oC. CaeABa 3anotBaHe t{pe3 pa3Tant
Aosuparrnf, npunofi B flapona3oaa cpeAa, c uHr[pavepBeno ltnu na3epno
nptBaHe il noqrcrnaHe Ha KoMyraqtrpHH&Ta nrlarKa. Ftra.rilHtt Ha
HA eJreMeHTI{Te BaPXy nOB6PXHOCTTa Ha ner{arHaTa nrraTKA B SABy.CVI

I fi(,

qa)

Onr. 5.28

n 6apsocrxneullr elloxcrnAHr cMoJrlr u BoAopa3Tnopr{Mrr c6craBu,
T.f,xHoTo HaHacrIIe Bibpxy nnSTKSTa ce uSBtpIIIBa Ypes cuToB IIegaT,

c Dlnputt n lp. Agxe3uBt{t rpr6na ga ce $opuupa B5B Br{A Ha
Ka c AocTaT"bqeH pasMep 9a yArprNcaHe Ha oJteMeHTa Brpxy nJraTrisTa Ao
Boro saJterllaHe, K8To npu roBa ne cb pasnuaa. Cyurexero Ha Jlenurloro

r{3B6prrrBa o6upxoreno npu reMneps"ypa 80"...150"C E npoAcnrrenue Ha
5 min rnu sa rleJrra ce ttsnoJlsBa Harp.s8aue c ynrpanlroneroB u3rr%trB&

3anocnaHero Ha cJreMeHTlrre Brpxy oSparxara crparra Ha nJrarKara
xpes gnotrxa EtJrHa Ha npnnos, cJIeA Koero ttJlarrara ce tloqucraa or

or rlarcc u Apyru gaMtpcsBanlrs, Kolrro Morar Aa rrpeg,lrsBlr-
KOpOSlIt n ltapacTBaHe Ha yTetIHnTe ToKoae. Tosu Ha.{sH Ha MoHTax( e

cauo sa 6esusnog,nu eJIeMeHTrI, KorITo rl3A6pxcar reMfieparypa
C a npo4ulrceHue na 5 min, 6ee,topa Ae rroBrlllae Ha Kopnyca r'r Ha

MeroAm He e npuJlolcl{M npu MHoro MaJIKo pascrogH}re MexA,y
[norqqArn, mfi riaro crulecrlyna onacnocr or r6cu c6eAu-

Memodom Ha c.MeceHua n4ovmaJtc Morre Aa ce peanu3'rpa E Tplr Bap[-
: /) arpxy nrlqeaa'ra crpaxa Ha nJlarKara ce MoHTlrpar KaKTo rpsAtr-
Hr eJIeMeHTU C AKCHAIHIT U pAA,lrAnHu ll3BOAlI, TaKA n eJIeMeHTI{ 3a

MoxTalrc; 2) nrpxy nurleBara crpan4 Ha rrJlarKara ce MoH-
par rpaAurllroHHlr eJIeMeHTn, 8 B6pxy o6lanrara crpaHa - npocrlr eJre-

ss rroBlbpxHocreH MoHTalr( (unn-eaeuenrlr u, eJreMeFur, rroMecrexlr B
ycrl rutt SOT);3) napxy nlrqeBara crpaHa Ha ntlaTrata ce uoftrnpar

TpaAuqr{oHHr{, T8I(a n cJIo}rCH}r KOMTTOHeHTn 3a nOB|bPXlIOCteH MOH-

x (nxrerpaJlnlr cxeMlr E Kopryclrr SOIC, PLCC),8 Btpxy o6panrara -

KoMnoHeHTrir 3a noBtpxnocren MoHTaxc. Iltpnnrr Baplraltr Ha cMe-

noBapxuocreH MoHTaIIC ce cpelq8 uo-pcAKo. flocaegonareJlHocrra Ha

xHoJIOrlIqHI{Te Onep8q}l}t IIpu aTop]rs Bap]raHT Ha cMeceH noBSpxHocTeH

HTa)rc, xofiro ce cpeula xaft-vecro, dcneAnara: 1) xanacnne Ha aA,xeslrB
pxy o6paruara crpaHa Ha KoMyraqlloHnara unarKa; 2) noauq,nonupaHe

Tnrra Ha rexxlrr Kopnyc e troKasatt xa r[nr. 5.28c, rcrgero c ^l e osna'
qurr-ereuerrr (pesucrop ilnDr KoHAensarop), c 2 - caoxceH KoMnoHeHT

noBtpxnocreH uonTalr c I,ttBoAu BBB BI{A Ha KplnJra na qafira m c i -
c J-o6paanu u:rloAt{, IIpn gaycrpanex noErpxxocreu MoxTarrc

o6parnara crpaua tra nJrarroara ce rlurcupar c noMoulra He qgxesnB
I cneMeuTlt. B ra.recrnoro Ha JIen]tJIa ce llgnoJlgBar cn€q]ranno pag-
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Ha erreMeHTrrre sa noBtpxxocren Mon?arc; B) nscyuaBaHe H84) o6prqane 
". 

tro.r*"r.; S) p**ir"""-n $urcnpaHe Ha KoHEHure eJreMeHTr B orBoplr?e Ha nrrsrrara; 6) 
".o"ri" 

na earoc r siHa eJreMeHT[Te ..rpes ABofiHa Barrua Ha rrp]rnor; Z) norucrnaHe- Hara. HaqnHa,T Ha sarrorBa'e 
"" "o"rr.".ir";,#;-";;;:"ff;na {ur. 5.286. Hsfr'crroxce' 3A peaJrlfs}rpa'e e rperurr Bap,naHT HaRoa%pxHocrex MoHT8rK, upn rofiro ce I{3BrpIIrBar cJregBlr" au*,rrnu onepaquul. l) HaHacrxe Ha cnof,Bsrrla rracra BGpxy nrlqeBaraHa KoMyraq[o*Hara rrJrarKs rrp€s cHTOEa6rcn; 2) rorrqno"]rp"."" ,l

::f:""n:i:::1T_a:M€Hrrir ea noB'px'ocrei uonrat 3) ;;;;
KoHBeHqnoHaJrHure eJreuexTlr B orBopr{Te i. nam*ma; SjnnarKara; 6) nanacrxe Ha qAxesllB; Z) ,ro"rnqrnoHrpaHe nrpocrlrre erreMeHTu sa roB.px'ocre' MoHTa*i a) 

"i"vur";;;-;"aa; 9) saarprsne rra trr"ror.; ro1 
"""*r" 

c ABofiHq atJrHa Ha rrrnpocrure eJreMeHTlr !! I'"AOAlrre Ha BJreMe't"rur!"""o";;;';
11) novncraane r{a no"t*"r". 

-;t----"

Enevenrure 3a floB%pxnocren uciglax ce Aocrarrr noApeAeHH BTtr, B Cneqilannu rpr6ru{ Marasr{Hl{ rltrrr{ HAcunHo. 3a rgxnorolorroBtpxy [Jrer*ara ce rr3lrcKBar SBToMarn, KorITo B*rrroqBsT c]rcreMlr

ff::ff,"HT5::13*::111-11T""'e; eAHa noAallxcAa nnu (nl atrre''oA'n)Krrr MoH?a)KHn rJraB[, qpe3 Ko]rro c" o""ur."fr";;;":;;
ll;33Y1111 _111 _",1"-"* saperrcAaHe Ha eneMeHrlrre B6pxy nnMo,q,yJr sa yJrrpaBnoJreroBo r!3cyrrra'a'e 

"" 
ag*"";""] 

" "o-f,# ""Bar eJreMerTnre Brpxy rroBapxnocrra Ha nJrarrcara r 4p. no4a",erreMeHTUTe ce ylpaBnrBa nporpaMHo, KaTo nprf ToEA BaKyyMHATA

::::.:9lan_nr,eneMern, npoKapna no rio 6apa6ax, 
"o"pid 

!i.'"rronacra rlJrrir qAxes![B ]r ro nocra's B6pxy lr"oexoanuo;;;;;; 
",Karro 6eme seqe cnoMenaro, gano.EBaHero Ha eJreMeHTttre BaXHOCTeH MoHTATIC no MeToAa Ha pa3TallfiHe HA AO3[paHo KOInqecTBo

l:j"::::f ""r:.1^"-"_"_py::aruoc6epaHaHacnreHai"p"(*lrs*r"qosano ra ane). B a qeara rrrarKara c e pi" rorr""l-"d;;H;", il;ffi ?cro {nyopcrAtp}Karrp revxocr), ,i"a.o 
"ip", 

Hanper}r Ao reMneDa. y a . l  P eHa KHneHe Ha Te*HOCTTA, 3anottBaT AA KOHA.H3'IpaT B'pxy ,ro""o*ro"*

3. 
o:."*::_:1 orAeai:nara 

"p; 
;;; ;;A;" eHeprna, nrrarKara ce nariBa paBHoMepHo Ao reM[eparypsTa ra xnnexe Ha revHocrra, BcJreAcrBI,le

::::._T-",::,T:p^13::nrBa. 
Merosrn ocnnypnBa Br,rcoKa qrcrora sa cAATa ,n He u3lrcrBe cne*naJr']r c[creMr{ 3a no*GpxcaHe Ha,"#;;;;;l'ff""J]j;:tg npeue roft e cBtpsan c ,rsrorrsBaHero Ha cK%no o6opyg"""l

flo-rrorrouurfHo e garroq'rr.Har^ uh6, ,rce ''3 Blpur B" " '."*,0: ;;;;:lT::illT#f llTlT:""ffi ffi:"l?c e rrsro Jr s Bar K BaprIoB lt JraMn r,r, 
"rro.' "rrrt"'i 

r";;; ;;; 
";;;;d"."i"#ff 

t"f3l:T*"ll:l_"i: r",orrn""ilro nor," c€ lr3B%prula c noMorulHa pasru',Hn no rlopua orpaxarcJnr (pe6aerrop"):. ia;;;

usrortnuxatr, a E Aatleqrrug - HatPtBanrtm o6err. ParHouepno
Hlr€ Ha ngngqganeto no noB%pxHocTra Ha rrIaTIC,aTa ce nocTll-

c noMoIrITa Ha orparKareau c napa6onu'ura nau xnuep6oJr[qxa.$opua'
KTop[Te ce lt3rorBtr or MeA' MecltHrr afiyl,lunufit, Karo BtTpemnara

noatpxHocr ce nonupa. I'InrlpavepneHoro HanpsBaHe lro3BoJttBa nplr
Ha etIeMeHTnTe 9A nOBtp:(HocTeH MOnTqE Aa ce u3IIoJIgBA KAKTO

, TaKs lr rpynoatt Merogn. flpn rpynonoro sarrorBaue 3oHara

o6pa6oma ce pagAent lla ABa yrlacrtKa, Karo B ntplllt ce octlqecrB.rla

HO HAFPSBAHe X I{3PSBH'BAHe Ha TeMnepaTyp}rre Ha nJIATKaTA

:l_._: _lTro"rBaxe Ha AoslrpsHr{, npunon; l) pasuecrn""" 
-"'Ol*i

tta erreMeHT[Ter a E'bB BTOP!|' - EanOtEAHe nOA,Ae*ctsueTo Ha MoIqeH eHeP

Ba Aa ce rlorycnpa B eAHl ro.rKa lrnu no AtJrx(unara Ha nunua ce u3'
Bar orparN(areJrtr c eanniu.rna rlopua, n 6nnsrrs rboryc Ha Kolrro ce

rH lrMnylc. flo I.ogr,r Haql|H ce HaMaJrgB8 6par*n, npHlf]rHeH oT notBaTa

norreM1 BtbTpeIIIHs Hanpe1cegug B c,aeAngegntTa. 3a orpannvaBage Ha

Ta Ha HarptBaHe u HaMaIgBaHe Ha feMneparypHoro B,rutHlle B6Pxy

eneMeHTlt ce n3rror3Bar SaIqnTHIl MaCKrI OT MeTAJr.

Erlertnaex MeToA 38 3AnOCBAHe B TeXHnKATa HA UOEApxHocTHllg MoH-

e lr MeroAar Ha pa3TansHe Ha Ao3rpanne upnnofi qpes ,IasepHo Harp'f,-

ocnognu IIpeA]rMcTBA Ha JIA3epHOTO SSnOrBaHe ca: BucoKa cKopocr Ha

6esunepqnoHnocr na ntsgeficrauero Ha lrsJrtqBaHero, Koero

HAFpf,BAHeTO AA Ce HsEApIIIn c t{SnoJIgEaHe HA HMnynCIl c MaJIKA

reniocr (to-e...19-2, s) n unoro rorlno Aa ce Ao3t{Pa }rsJrbqe-

eHdprnt; B63MolKHocr ra brpannqaBaHe Ha 3onara Ha repMnrlnoro

Rlre Ao 0,03...0,25 mm npfi M]rH]rManeH AusMertP Ha Harpsroro nerHo

1 mm; EucoKa KoHrleHTpaqnfl, tta MoulHocTTa B 3OHaTa HA CseAlIHeHIre

1012, W/m2)1 nrruoxnocr 3a ynpaBJrenlre Ha I'I3JrbrrB8Hero c flpocru

qH}rcpeAcTBa} t3aPa3I IenBaHeHaJrbqac I IoMou lTa l laonneAaJ laHa

KOJIKO HAnpaEJIeHlrt; na3epHllTe ycTaHoBKu ce noAAaBaT JIeCHO Ha AM-

3aqns. B rexnoaonnara Ha 3auotBaHe Karo lr3TottH}tK Ha Jra3epHo

rrrr{Baxe ce H3noJIgEaT ocHoBHo TBtpAOTenHI[ na3epur pa6orerq,u c Atn-

t(r,rHa H& a.5y1HaTs 1,06 pm. 3a navancrage Ha p$PyEaBaIqnTe nocJIeAlI-

oTTepMoyAapa ' f ia l | r3xoAaHsonTI {qH} Ia reHepaToPna3epH} IgTJrbqce
il$ HA ABa Jrbqa c pa3rlr{qH& I{HTeH3I/TBHOCT, KO9ITO Ce noAaBaT KAM

BoAlrTe Ha cno.sBaH[Te eJIeMeHTI/t no SB9TOEOA4. JI'6'rm c [O-MaJIKa I'IH-

leH3lfBHOcT ce lr3no[3Ba 3a npeABsp[TTeIIHO HarpcBaHe Ha cteAI{HeHngTs' 8

Apyrl,tsT - 3a 3AnOgBAHe Ha lr3BoAI'tTe K6M KOHTaKTHTTe nnoll(aAKlr'

3a 1.ecT.nage Ha IIerfaTHuTe nJIaTKu 3a noBApxHocTeH MoHTalc e Pa3pa-

6oreHo astOUarsqgo o6opl6aane c ABycTpaHHlr KoHTaKTHu nplrcnoco6ne-

Hlrs, KoltTo ca cna6qexra ctc cfleqna1H]r coHA1rr pa3nonox3eHu c%c cTtn-

ra I,25 mm. Hsron {upvlr npeAB}t)rcAaT Orqe npll npoeKTnpaHe Ha IIJIaT-

IaTa cneqlranHlr K9HT6KTHII nnOIqqAKn, neo6XoguMl'{ 3a TecTBaHeTor KoeTo

no3BOJraEa E To3I,r cnyvafi ga ce usnorisBa cTaHAaPTHa KoHTponHo-I'r3MepBa'

TenHa anaPaTyPa.
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Eaeuesrnara 6asa Ha PCA srato.rBa pasnrrqgu eJreMeHTt!,
aaqu {uarpaqna rr ycrrnBaHe Ha cnnHaJnlre, reHepaquf, Ha,,
pasnr[qna &opua, MoAynaqus r[ AeuoAynaqur, 3anouxrne n n
rp nb nnrlopMar{[sra, cnrpsBatr€ u roMyrarlua Ha Bepnrrr, r
nplreMaxe Ha crlrnarrr. Hafi-o6u1o ?esn eJreMeHT[ ce p&sgerrf,T Ha
ocHoBtrl[ Dpy[n: Ar{cKpeTH[ rractlBHrt eJreMeHTn s npocTu Brgnr,
paun Ha rtxga 6asal g,ucrperu[ aKTt[BHn eJreuenTta - nonynpoB
n eneKTpoasKyyuuu npn6opn; rrnTerparrxr{ cxeMrr (IaC) n
{ynrrlnoxarrHara errerTponrrKa
- Qynrqnonlrpanero Ha naclrBHlrtp eJreMeHTt! ce ocnoEaBa Ha I
$nsnvnn npoqecr! Karo eneKTp[rlecK4 KoHTaKT, E3anuo4eftcrnrae na
TPT|tteC{U TOK C MATHI|THO IIOJIe, HA HaIIpeXCeHlte c enerTptrqecK]r
!r Ap. Ktu rsx ce vrplrqncrrrBat pe3r,tcrop[Te, KoxAeHsarop]rre, r
TrIBHlrre 6o6nnm, rpaxcrlopuaropDrte u gp., xrrou B6sJrlr, criro"rqu
OTACJIHII IIaCIIBHIT C'ICMEHT}T, HANPUMEP LC-$UNnPU, A TAKA CTIqO ET€
MC:(AHIIHHITTe eJreMcHTI[ (Cteg,r.firnreJrlt, npeBKJItoqBATeJrrr u peaeta).
KpeTHllTe IIacuBH]t eJIeMeHTrl Ca ACe Oqe He3aMeHnMrt rrplr peaJl'Ha rsKnBa Ba)KHr[ r[yurquu Ksro rpaHcrlopuaqnt Ha ronoBe.r,!
'ilfl.A H8 'tll'.Cr,rrt U BncoKu vectotlt, rlzntpaqne E IIIIIpOK qecToTeH
noJryqaDaHe Ha roJreM[ no crofinocr l[ ereKTprqecKu ynpaBJrreMlt
I{!!Terl|r 3aKbclreHrle Ha cnrHaJlar oc]rnyprDaHe Ha toJIeMr no crofi
Ducorocta6urlxtr ritHAyKTlrBHocrlr Dr r.H.

. , I [ucrcperH]rreaKT]IEHHeJreMeHT]r(AroAn,  TpaHs]rcropr , t ,
eterTpoBaryyMnr[ npn6opu r{ Ap.) Hcuar anrepHarrrBnr nprr
Ha llsAerrrg, [peAHa3HaqeH]r sa roJreMr{ Morq,Hocrt{ nnu sa pe6ora r
asnxogltf, o6xsar.

I4nrerpaanure cxeMil (cnofixu, xu6pugau nn noly[poBoAH]rKoB]r c
JrllsHa crefleH Ha nHTerpaqur) npeAcraarLrsal KoHcrpyKT]rBHO 3aB1
nu Qynrqzonannr/, BtsJrn lr ycipolqrna ]r uMar nouacro.au{eM
npunoxceHlre E paArroe,IeKTpoHuKaTa, nopaAu Heocnop]rM]rTe c]r
crBa: MaJrKn pasMepu, nroHoMnqno eHepnonotpe6aente, BltcoKa
AHOCT R HI,tcKa lleHa.

IIpu nonyupoBoAHtrxonD*e I,IC qKTuBxure,(nnogu !r rpaH3rrcrol
:::l_Ti-(ry*cropr n KoHAeH3aropn) eneueHrlr rr Bpc3r"r" ^r"*gf
o6errtevanarqra uguunenllero Ha onpeAeneHu erleKTpurfecKtt

:lT""r 
Ha noBrpxnocma:,;l,lrru a o6eua Ha HsxoA,Hara rroryn

(naft-.r.ecro cnnuqnena) noAJroxcra. t"r" 
"i"^r" "r", 

pug"r1",
Kolrro oFpaHnqaBar crlepara Ha,TtxHoro npnJroxcenl,re: TeceH
HoMnHaJrHn crofiHocru Ha cBnporr{B{eH}iero xa g,nr}ysuoHHr,lTe pe3r4c,
(or 200...300 O no 1b...20 kO) 'nxa *"ir"r1"ru.. Ha KoHAeH3a"oprr"lo,

cxeMa BK'tK)ttBa KoHAeHsaropn c roneMn croftHctETH Ha K&-

HrI[ peg]rcToPr|, DApXy KOrrltO Ce pagcenEtT noJreMH MotllHocTt{' B

VIC ce rsnotrsBrfl AIlcrPerHn nacnBHr. erlcueHTlr -
Vcnoxcnrsanelo Ha tnaptryprra c cBtpsruo c BapacrBane xa 6por Ha
eHTure Ha Mt{KpocxeunT€ Ir Hr MerrAyerlexenTH}rre BpasKH. floan-

sHeTO HA CfeneHTa Ha nHTenpaqng Ha M[rPocxeunTe t| cBapsaHoro c
HAMAJIABAHe HA PAsMepnTe Hi crexeHTnTe nr nxa onpcAerleHn rPaHH-

r{HTerpaqnt HqA HtrorIKO cTOT}tH x,4n[An GTIGLCHTII B qAI{H KPucratl

IKoHounrrecKn neqeJlectO6pasxO It TexHonoFrqecrll tPyAHo nsrfbflHuMo,

npo6aerrn He ctulecrByBar B ycrpofictsatl rn r[ynrqnonarlHara

Qynrquonarxar8 eleKTpouurl ce ocnoBtBa Ha npnBqrrnno HoB no]l'
nosBonrBaul Ap ce petnnslrpa onpcgenene rlynxqlrt Ha anapa"ypar8

r,renoJrsBsHC HA craHA8pTnn 6asobDr eJIeMenTn. vctpotrctaata na +yn-
eJteKTPOHltKs Ce nOCTpOtEAT HA HOCXeI.OTeXHIITTCCKn npUHI{I{-

DIABA TIIECTA

.qI{CKPETHLI nAC}IBHI EIEMEIITI{ HA pCA

6.T. CACTAB HA EJIEIrIEHTHATA BA3A HA PCA

I t100 . . .s (XX)  pF ' ) ,  nen ls r ' roxHocT 3a nPaKTHr lecKa Peant t3aUt tn  Ha 6 i r ra : ; ,

rr lrercrnre B nolynPoBoAHnqnTe Ha UHAyKTHBHH eneMeHTH H T'H'

MHono or Heaocrartq[Te Ha nony[poaoAHl{KoouTe HC ca Hs6erHatlt

iplll,Hnre I4C, rctAero nacnBHure eneMeHTt{ ce peatrn3xpat o6xrcHo-

no n"6"no"ttoftna (ra ycrPoficrna, pa6otelqn npn {ecron'r g,o I GIIz)

r,5nxoclgfiHa texnOaoint EaPxy noAnol16s c Ao6Pu eneKTPog3onaqlt-

caoficrn8, a arrnnn'nte eJreMeHTH. nPeAcraB[tDar KoPnycupaHn lilnu

pnycHlr AlrcKperHlt noJrynpoBoAHllKoBu rlllnoae. B crryvanre Koraro

, K8To sa o6pa6o*e n caxpaxtBrHe Ha nnQopxaqntra E ?tx ce 'r3non-
rT AnHaMlrqnr HeeAnopoAxocrtt, cDsApAeHn n o6exe He rBcpAoro raflo
es rlnsnvxu M€ToAn. Ilpnuepn s8 AttHsunqHn HeeABopoAHocrI{ Morar Aa
qar qllnnHAprrrtnnre xarHI{THtt AoMeHrt, narcrnre or saptArr n npu6opn-
ctc s81rcAHa EpttKt, noBtpxnocrHnre aKycrnqxr DGTIHII H T.H. Trxna

e roBt, .re re BtgHnKBar Kero pegynrar or tlnsn.fin tnneHr,lc B
rspAOTO Tf,JrO B XOAa HA eKcnJIOaTAqnf Ha npn6opa; MonaT Aa E b3Hr{KBar

Aa hsqessqr, a tara ctlllo A! usuentr cBolre xaparTepucrnKlr EibB Bpe-

TO; He CA CB6PSAHn rBGpAO C KOOpAUHATnTe n Ce gBf,BaT HenOcpeAcrBeHH
na nH$opuaqtlt, Kof,To rroire Aa 6t4e npqgctaBeHa K8KTo a aHa-

TaKa Dr g qrOpoa srA.
flpe,gnovnranlrtra. K6M npu6opnre na rlyxxqnoxrJlHara eJIeKTpoHr't-

la npeA ocraHaJIBTa eJIeMeHTHa 6asa na PCA rronat Aa ce o6ocnoBar 3a
ps3nuqnn cny.tau. Tara Hanpnuep, eKo 3a peaJlnsaqnf, Ha rlyHkqlreta

$nnrpaqnn ce DrsnotlsBa? AI{cKpetHn .LC-$unrpnr Koltro He n3ncKBar npn
lr3roTBgHeTo cn cJIoxHI{ TeXHO,IOFnqHr| nPoqecn, rpe6Aa AA Ce HMa npeA-
lHA TtxHara HttcKa cra6nanoct t! KaqecrBeH rlaxrop. Vgenn'ranaHero Ha
cra6nnnocma u Q-rlarropa Ht roslr tnn Snntpn e cBtP3aHo c HapacrBa-
He Ha rexHr,rre pa3Meplt n llexa. [Io-no6pn xaptrTepucrtrKu np]rrexaBar
crreKTpoMexaHHqHnre lr KBaptloBHm $unrpu,,Ho re ns}fcKBar npeqn3Ha Me-
xaHlrr{Ha' o6pa6otra na getafinnre }r crox(eH'Monraxc. I4xrenpanxara MI,t-
KpoeneKTpoHrrK,r ctrqo He peurana naJrHo npo6nevnre' na $nnrpaltncra,
oco6eno sa qecTorrr nqA 1...5 MHz. Ero 3aulo B peAilqa cnyq&H e qerec'b-
o6pasxo !{snoJr3aaHeto na r}nnrpnpSul}t ycrpofictqa, n3npaAenn Ha 6arata
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0
HE $ynKqnoHaJrHara crcxrpoxnrca, r1anprrxep $nnrpn na
aKycrlr{xr B?nra (IIAB), Srarpn Ha 6esata xa npn6opnre c6c
Elrbgra n.qp.

Hc rcxanro cJtoxcttr cnrysr{nf, EtBfinKEa n npn c6sgpnanero
ipxnrrqg ycrpof,crai. lbacccno c, qc nonrL o6cx rx$opuaqrc
6rrc remrcarra Fapxy xrrrilrrnn Arrcroae rt ,reHTtr, Ho cropocrra
ts or trx D l|Hono Grorqru G HcllpcraTl;qHt n ocBclr soBa
llrncrnr npcqxgnr r'axrcnoFrtt r|e xaxrxrtnrata o6pr6anra.
sa mxer trr"rcncran HC rpcEorrBa Il cG trorry.ttr nortrlo
r HarlklFoc" Hr s8nugr r rGtillte"o na mrr]opxaryrr, xo no o6eu
r?t nt|.aT Tosr qrGxlt dEg[tnE8l nr xarHrTH}|r'e AucroBo ]r
EprE ra G.mta u B t1osr cJrJz||tfi cG G mxEilrla xco6xoAnMocr ol
il*o"; 6;;t""t 

"-"*"t, 
t.ortrr'o MEEontEar AD cc cGsAsAEr

EIr sanoxHrrq,n ycrpoficraa, I|tnpnr|Gp trKilBa c tt$,an'{p.Jput{.'In
Apracrfn.

Illupoxoro lrgnotrsrarG mr $ynrqnoHaJrn8Ta eJlerlpontrtor Ha
snu rcrqAt{ sa npenrcrulc u o6pr6oara na rn$oprraqilc BoAu Ao ctq
r(r rlotnrrrEane Ba 66pso[cficrorrero He arraparypnT.e, Ktro no
gp e6commnate rooperu'rxt rprnul$.- cropocr"a Ha cBerJtnnara.

IIpn pasracrcAlne rrr Groxcxrnrra 6asa Ha
parypu tpt6l8 gp Ge o&rpne oeplrosuo Elrrulntre Ha trpnnq$nnrre
rrna nu roncrplrrqnrrra na erlcltctr?nrc, np€Anasxaqenlr sa pa6ora

. odxsera (or 300 MHz go 3000 GHz). flacrnnnre CBH eaerrentu
sraopn, unAyKT$Enn 6o6unn, peoHrtoptr, eJIoMeHTll sa.Bptsra,
n r.n.) xora? ppGtnzt rsxTo c pasnpcAenenrl, TaKr tr ctc ctcpeJ
naprxsapn. Encxenrqle c pasnpeAencnil napauetpn te peatrl{slr
orpa3aq,[ oT nPcAaDrTen'dn nnnnn c onPeAeneHo ls'lHoBo
n g\nncuJf.a, KparHa Ha A$nx,nfiara Ha B6lrHara n anl;'nstt L,
cBapsarn no onpeAcneH Haqgn. Keto npegaBareJlHl4 nnrnn

Trfi raro aKTHBHnre eneKTpoHHr,r eJreMeHTu r/t HHTeTpaJIHHTe cxeMn
fi3yqagar nog,po6Ho B Apyr[ AncqunnnHn, B To3rr yve6Hnr u1e 6tqpr par-

cavo xafi-.{ecro u3notr3aanrre npr/r rit3rorntHe Ha PCA gucxpetxn
BHN EJICMCHTI.

o.r. PESltcToPtl

6.2.1. Bpasre xcrxAy crcrrpnqccrnrc
H roilcTpyxTntHn nrprilcTpn Er pcsncllopr

Honuratro ctnpomattcxrle R, a donycmtnt rorcprct 6a.
Hafi-o6qo c6trporrtlncxroao Hr qAnH pGsrrcmp cG onpoAcnr .tpcs cne-
,lrrxoro o6errno ctnptlrrta Gnttc rre pcsnc"rannr xt$cpnar j- A6rrxr-

, . -  - - - - - - . -  c !  - - ^  - -  a _ _  _ _  _

Henongtarero Ha crleucu"u c pagnpe4enenrr Fap&Merpil He e
ga Abqnuerpon[t u AiaroataHoBarS o6nxcr Ha canTuMerpoBnc
trfi rato rexHl{fe pasMepn ce nolyqaBatr HeAonyc"I,tMo toJleMrl'
qecrorHa o6aacr nacrBHnre ereueHTr ce pearrltsltpar o6nrgoaeHo
cpeAoroqeHt! napauerptl, T.e. c nnnelmu parMepu SHarllrreJrno no-
or A (no-xanxr or 0,lA).

C ptx nucoroqecrorxttte I4C, nogo6xo Ha flo-HucKoqecrorH t{Te,
w 6rnar notrynpoBoAHttKoDrr, pearusnpanjlr B rtlrnone or cunntlufi
JrueB apccHug u xu6puAn[, n3rorBexu B6pxy AneneKTputlnu urrtl
THH noAnorcxn. flocneAHnre sMar no-runpoKo pssnpocrpsHen[et
texxonornvxnte rpygnocrn n ronbunre rany6u, c Ko'rro e cBbp3l
I{3BOACTAOTO HA nOrynpOBOA}rrCiOEHTe.,Il,rCXperH llrTe AKT]IBH H e Jre

n:rnotlsBar KoaKclratHlt ra6can n BttHoaoAI{ (sa usrornene na
enexenrn) n unngonenToBa nuwiln (sa nsrorr*re na caofinu

CBY xn6prgnnHC o6nnrosexo,ca nnsHapHlr, Koero no3Borsaa MoH
To lfM x\u nunul?a KaKTo nocrleAoBareaHo (a npoqen Ha MlrKpor{
npoEoAHDrK), rara u naplnenno Mer(Ay nunnsra n MerannznpaHara
noaibpxHocr Ha noAJlo,t(KaTa,
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t n nanpcvnom ccqentrc S ne clnpotnBrrmrrurtf, c.ncxcxTtto rtsacc-
rlopxyae n = pllS. 3e xcn.rnnrc peincropr I n .9 ctoracrcrlar H!

rIHaTt u ccqeHl|cno Hr crnpottrBt{?errHn.g npoBoAHrE, c rolto rc ce
r8T, 8 Ea crlofiHnre - ris AE,lrKnHafa n ccqcHscllo Ha pcsttcTDtBHHt
,S = ur,t, KcApro u, c InttprHr, a I - ge6eanne Ha cror. Xaprrtepna

,Hocr Ha rtnrnrc crroeBc e 3entrcnxocrrr ne cncqn{nqnono ctnporr-
ne p or pe6ennnare t na caos. Kam cc nrsT npqAEDtA r{srrcrBrnxrrr

HenoBuTe napeMeTplt, BcoKtt xaTepna,l cc xaptKlrptrsnp8 c onpcAcneHr
eJrlrxs, nplr Kosro p c onrrnaarno. llopagr roaa rrarcpn8r[T'! B ratrrpG
crpon[Kara cc npqAcratlr {pes rrxtroro cneqn$nvno notrpx_Hocrno
porrrBrenne po = plt, O/u. Ha 6esere He Krsantrto crnpornlrexne-
Ha eAxH GJIOCH pesttcAop, pe8'I}|snptH Eapxy ql|nnHAprrrtHa ocHoBa c

2rruoxe AF ce ns.tncJrn tlr:

t t
hn=  P t6=  P r f f i .

Konaro Ebpxy pesltcrrtBHnr caofi e npoprsanr ltsoraqsoHxa cnnpana
( yaernqanade na ctnpornaadnueto (npn roea ce nocrl,rm yaennvaaal

Hs AsJIXltHaT.A Ha CAOC I I| HAMUICBAHe, na EenoBaTa ulnpnHa u.,) R uoxe
ce onpeAerrn oT:

a'2nr lr2nrpo e"t = P"-#

n = lf r c 6pofi na iasr.tlrnrc Hr lrsoJraqrorurara cnnpara, a r e
HA cnllpaJlaTa.

Horrnnannnte cmfinocrr{ Ha ctnport{EleHntra Ha pe3r{cropnre ca
q,8ptlrsupaHn, Karo sa rsxHoro noltyr{rBanc xafl-qecro ce Hsironsnar
e F),6, El2 n.824. I{nr}pare caqg E gpna 6poe Ha qncnara or I qo l0
ra6anqa 6.1), or Konro qpcs yMnorrennc c-lOu , KbAero n e qf,no no-

Ilrerno wlx orpnqa'r.eJlHo qtrcJto, ce nolyqrDt'xouunaaxara ctoftxocr -

Texxorronuqnocr rtt Hanlctne Hl cror, EtsnporsBoAnxocr r cte6ranoct

pe3lrcTopa.

I tt7



I'e{

,llonycrrr Hr qAnH
UeHTHO t{3UeHeH[e Hl
Hovnxaa*a cToRHocT,

T a 6 r n r l

pcglrctop 6p ce onpeAetrt Ka?o AonycTl.rMo
canp{vflfDneH[eTo IIo oTHoIIIeHne Ha
npcADtSB}txaHo oT TexHonorltrtHH rpelllK]t,

T a 6 r n u a  6 . 3

qepeH

xa$rn
qepEeH

opaH)reB
xlIT
3ejleH

cnH

BHOJICTOB

cltB

6c.a
3TATI|CT

cpe6pncr

Honuratna pascertoaila ilor4xocm P^ u naxcunalt,to donycmuilo ilanpe'

,ccflue u^ , HQ petucmopg. )
flog nounnaJrxa pa3cefiBaHa Morqnocr ce pas6npa Hafi-rontMaTa MG

a, = 
# 

lw, 96.,(onyctrxnrc otKrroneHur Hr canponlBre Hultra
3r{cTopnTe ca c%ulo cTrHAlPTngnprnn n ce onpeAeJrrT oT peAa oT c
cru: *(0,1; 0,2; 0,5; 1; 2; 5; l0; 20 u 30)%, Karo nocrreAnlrrr 6es

orHact caMo 3a npoueHnuBrt pe3ncrop]t. O6nrnogeHo 3a 6HToEa ana
ce r3no,rsDaT pc3lrcToprr c TorrHocT 15, +10 n *20%, d sa
c roYxocr *.1, *2 u *.5V0.

3a ogxa.rasaxe Ha canpornlneHlrero n AonycKs B%pxy
H3norr3Ba 6yracneqnSpoaa (sa pearcroplr c HoMuHaJrHa
ulnocr naq 01250 W) n qoenra (sa vnnuatxlpHr pe3lrcropr{) KoAr{
cTeMa.

flpu 6yraero-qnt}poa8T8 rrapxlrpoBKa 6yxaara ce nocraBr Ha
Ha 3aneTStTa E Ha6ops or qrSpu, KolrTo yKa3BaT croftHocrra xa
BreHnero. Byxrara noKa3na E KaKBlr eAnxnqn e lr3pa3eHo
ero E -.8 oMoBe, & - g rruoout, M - E MeraoMa, G - a.ruraova,
repaoMa. Hanpnuep 4k7 cl,oraercraa Ha 4,7 kn, M47 - na 470 kO u
CneA roaa creABa 6yxaa, rrpc3 Kotro E ctorBercrsue c ta,6nnqa 6.2 ce
qaBa AonycKsr Ha canpoTnDneHneTo.

T a 6 a n q (6..3)

Kop'upanct

( r'rll ai le.H nQ.

I{nerHner roA 3a MapKrlpane Ha HoM[HaJrsara crofisocr Ha
bnernero u Ha AonycrnMoro My orxnoHeH[e npeAcraaJrrBa Ha6op or
Tfln nerTvt ytnn rovKn, HaHeceHH Etpxy rarroro Ha pe3r,rcropa (r!ur.
flr,pnara u BTopara. nerTd or qBerHara MapKnpoBKa 4anar gnyqra$
cno, or Koero creA yMHoxanaxe c roe$nqreHta lOt, 3aKoAr{paH B
Tperara neBTa, ce noryqaBa HoMnEaJIHara cronHocr Ha ctnporr,tD

9erarprara teHTa caAap)fia nH$opvaqnr 3a Aony
TO OTKOTIOHeHHe HA CtnpOTI4BrIeI{HeTO HA pe3ucTopa.

Kl,lpoBKaTa Mo)t(e Aa BKrrIoqBa u neTa IlBeTHa JIeHTa, E
To e 3aKoAnpaHa rH$opMa\us 3a HoMr,rHaJrHara pa3c
or pe3rcropa MoulHocr. KoArapaHero u AeKoAu

llHocT, KO'TO pesUCTOprT MO)Ke Aa pascefiBA IIPI{ gaAaAeHU yCnoBI4s Ha

axcflnoaTaq]tt B TeHeHue Ha rapagqgoHHl,rr Cr! cpoK lta pa6oT8, c%XPaHg-

;6ftKH nApAMeTp[Te c]r E onpeAeJleH]r npagyrqu. Tasu uoulaocT 3aBl,tcil

OT KoHcTpygqr,!f,Ta Ha pes1cTopa, (blt3[tlHnTe c3oficT3a Ha u3[oJI3BaHI'rTe

t Hero MaTepllanu H TeMnepsTyPaTa Ha oKc]IcsBaulaTa cpeAa. Ol4eaenata

I pe3lrcTopS ToIIIIUHa ce nPeAaBa B OKOTIHOTO npOcTPaHcTEO OCHOBHO rlpe3

toHBeKqnt, a TaKa cbulo qpe3 TonJIOnpoBoAIIMOCT HA OCHOBATa lI LI3BOAUTe.

Konaro npes pesllcropa nporuqs ToK, HeroBara reMneparypa HapacrBa

no eKcnoHeHqnaneH SaKoH:

x'bAeTo ?s e TeMnepaTypa Ha oKoJIHaTa cPeAa;

P - paacefinaHa or pe3ucropa MoIIIHocr;

R* = llo,s - TorJrltnno ctnpornBneHlre Ha pe3ucropa' "C/W (na-

Ba ce B ItaTaJIOITCHI'rTe AaHHU Ha pa3rtlelcAaHnt TI{n pe3l',lcTopr;

r = CmlaS - BpeMeKoHcraHTa Ha HalptBane Ha Pesrrcropa;
a, S u 7n - Koe$nllreHT Ha ronnoorAaBane' roreMltHa Ha ronloor-

AaDaulaTa noBtpxHocT U MAca Ha pe3lrcropa;

C - xoerlraql{enT Ha cnequibilqHa rorrJrtaHa Ha oKptx(aBaulara cpe-

Mi
t - apeve.

flpn HairuBaHe Ha ronJrnHHo paBHoBecr,re (n sanucuuocr or runa Ha

l)e3HcTopa BpeMeTo 5a HacTanBaHe Ha ToBa cacTorHue BapI,Ipa or 2 Ao 15

Mr,tHyrl4), T.e. npn ycloBl,tei.

r  =ro+ pnt*  
[ r  

-o*o  ( - : ) ]  ,

" l r n r ' .  f i .  I o:lfa'retrnflTa ce u3r\purBa c noMoulra ua ra6nnrla (i. t $ . 4 ) T = T o * P R 6 ,



TeMrrepaTypaTa Ha Hafp.f,aaHe H8 pe3lfcTopa He TF 6Ba Aa
AeHaTA 3A HerO E KaTaJrOnA MaKctrMaJrHO AonycTr,rMa pa6oTHa TeM
T-"r., nq4 KofiTo Hacr%[Bar Heo6paruMlt n3MeHeH]r.f,. Ha
Ha 6asara na (6.a) rpn usBecrHtt T^ax, Rtn u Ta (o6uxxoaexo 20"C)
AA ce onpeAeJrlr HoMrIHaJrHaTa p&gcesHa Morq,HocT Ha pesr{cTop c
aexa roncip;nc4n.r. Ctraacno BAC pesrlcrrlp]rre Morar AE uMar c
HoMuHaJrHrr Moq,Hocrrr: 0,05; 0,125; 0,25;0,5; 1; 2 n 5 W.

rpeTel| Turr pe3ucTop ce AlBa 3aB[cruocTTa Ha AonycTrIMaTa

Cmsdurrxocm ilc ctnpomaanenaemo xa petacmopa.

CraSnaxoctra Ha ctupoattlrlourero ce onpeAent or cra6unnocrra Ha
nqecKure xaparteprtcruru Ha Mareprlanl[Te (cneryrrlnvno ctnporuane-

) 
" 

rn Feoxerpnqnttre pasueplr Ha Peslrcl'ropa npu BtsAeficraue Ha p8s-
rlarropn: TeunepsTypa; BrIs:KHocr, Hanpetrerlrer [poAlbnrKHTeJIHa

nnoaTallllt rr AIt.
Tcrrnepatypnara- cra6xrHocr Ha ctrrpornBJleq1Tl:e xapaKTeprsupa

nonnepaiypei xoeQuque*m Ho cunpomusteHuemoi(TKR) cn' IcofiTo [peA-Trfi ram Hourrnanna?a Morqnocr ce onpeAenr sa reMnepatyp
oKorrxara cpeAEr paBna Ha HoMlrxartrrara (o6mnorexo 20oC), sa ncerq.

oT HeFo Moq,HocT P or reunepaTypaTa ?e xa cpegpra (Snn. 6.2a), no
ce ue6upa ele6rpn.redr[c rolap. Or npa$nraca c6 EH)KIp, qe HqA,

(xfHocrtTcrlHort) nSxeHeHre Ha c6upoTlrDJrel|neao Ha eAnH rpaAyc]

dR l  n -4 "  I
an - -  

T f r * : v ; l xQp  t

f" e teuncparypara, npu Kosto e usMepeno HoMilHaJIHollo csnporlr-
HA pe3lICTOpd, tit ao e reMnepaTyper roerluqueHT lla cnequt[uxnoro

npoqccnre H8 npoxlrKBsxe Ha. Bratara. Caeg npoglnt(lrreJrxo
no apeMe Ha eKcnfioarsqns BJranara npeMl'lnaBa o6patxo npes

AGJIeHA TeuflepaTypa Ha cpeAoTa pe3ltcTop-'Ifi He e B c6cTocHne Aa
qrnara troxnnarna Moulnocr P" (mil Karo qe ce HaFpee Ao
Pj_J, nPernrtraBarqt MaKcnMaJrrno gonycrruara), 8 cauo qacr or rret.:.

?n:?, PIP,,,%

eHre Ha pesllcrrrBlrHt MaTepHan
TKR xaparreplrsnpa o6parnuoro usMeuerrtre Ea ctrrporllBrleunero

l{sMeHeHUe ltA TeMUepaTyPAIa HA OKOJIHaTa cpeAp !!JM sa eJreK-

fluna satqlrra Ha pesficropnre or BJraFa ce lrocrnna qPes xepMerilSa-
Opranu.rnnre 3aI{ITITHH floxpnrilc - raKoBer eMafifiur nnscrMacu -

ttt
o
o
ttt

n
0

. -.lr.f

t) 6,
Orn. 6.2

ce ycranoBtna M&Kc[MaJrHo Aonycrltrdo Hanpexexue U;"*.
Me)KAy MaKc[Marrnoro pa6ouro Harrpercenne n HoMrflarHara

upexoeuuo ce AocTnra npn ron€MuHa na pascefisanara Morllnocr
5096 or HoMDrHarHara.

wrecnlaa roBap. 3a uperg,rsxure pesl|crop![ HeroElrTe croilsocrn Bapup8T
eAxHulln go *100.10-6, oC-t, a 3a pesrlcropure c o6Qo npeqnasnaqeHr{e
Hcrorrtco AeceEKn Ao *2000.10-6, oC-1.

IIpu irsaecrcs TKR ctnporliBtrenl[ero Ha Pesucropa Morrg Aa ce [strn-
sa reMneparyptT; pa3tlltgga or HoMtlHalluara (?" = 20"C), or l6pasa:

R(t) = R("'.)[1 *.aR(T - r")J

Vcrofi.lraaocrra Ha pesncropllTe Ha Bs3Aeficrgtrero Ha BJIata ce xaPaK-
c xoeSuquexm Ha sftt?oycmoil,'tueocm, roftro npeAcraBntBa orHt>'

rIHO trsMeHerllre Ha c6npoTlrarleHnelo no oTHolrrsHre Ha HetoBaTa nbP
qaJrna ctofixocr npr pa6ota B cpeAa c orxoclilreJlna EJIa)r(Hocr 98%

3aBI{CITMOCT OT Kn]tMATnqHATA rATeIOpns He pe3l{cTopa npecTotT My

.(agenure B Kararognre HoMlrnanHn voulnocfn Ha pegncroplrre
' H3cfiT sa aruocrlepro Harrsraxe, paBao Ha,HopMarrnoro (p" = i01,8
flpl npoili*iia !a! HansraHeTo p AorycTu!{aTe pa3ceftaan" ir p"
Iq,Hocr P ce 49y31gl C?ifia4ro 6nr. A,ZO, Koero ce o6tcsrsa c
TOnnooTAaEaHe npu floHtrr*eHo HaJrffane.

Pa6mnoro Hanpercexlre Ha pesllcropa xe rpr6aa A& npenilruana
HOGTT8,. I3OSTO Ce l|SqncnrBa qpe3 HenoBoTo HoMI|Harno c6npoTnDneH]
u uoqriocr P.", T.e U S \m,. flpr aucolcoounu ptieucroin, o6ave,
rmqrrcrexoro Hatlpqrlc€Hlte Mo)r(e Ap Aocrnrxe ctofinoctlt, nplr tgoltro e
uoxcex upo6na. 3arbsa 3a Bcern rlln pesnctop c onpegeJrena Koncrpyl

oo
te
o
tlc
t0
0

t&
g

tt
to
J
46
0. qa4t t 2

+

3,

BJrarKHa cpe[,a BEpIrpa or 4 go 56 4enonourun). 3a pasrl]rqH]ITe runoae
rcropu roru roerlnqueHT Baplpa oi 2 go 20%,

pesncrops uMa BDIA, noKasan na {nr.6.2e. Tara HsnpnMep aKo croR
Ha pcst{cropa e 500 kO, neronoro MaKc}rMaJrHo Aonycr}ruoro pa6or

IlolcptlT]re ]I aKTnBHATA MACA Ce ]r3CyIrIABAr llplr KoeTo c6npoTlI-

Hero BlbsraHor.raa croilnocrra clr. Brn aplsra c Kasauoro Moxce Aa ce

cr{rrT8, qe EJI8raTa [peA]r3BttKBa o6parnuu ]rsMeHeHHt Hs ctnporlrDJleH]re-

?o Ha pe3ucTopa.
Cr.riuocrta Ha ctnporltBrleHl{ero Ha HcKoil TI{[oBe pe3]Icropu ce tt3-

yeHt B 3aBUCITMOCT OT rOrIeMnHATa HA np[norKeHoTo HanpexeHne, KSTO

TrxHATa BglT-aMnep11aTa XapaKTepI.IcTI{Ka HMa HeJIUHeeH XApaKTep. TOSa

I3MeHeHlre Ha ct[poTtrBneH]reTo ce xapaKTepfl3npa c T.Hap. -x.oefiu4uex^m
H(r HdnpeilceHue, xo,f,rto ce onpeAens or orHouleHnero (ft2 - R)f fu.100, %,

Clangppranrc crolinocru xa pa6otx[Te HanpexceH]rr c€
pega: 250,350,450,500,750, 1500,9000 n l0 000 V.
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fp)'nu: sa I rpyna E-/U < 1 pv /y (npyua A); sa II npyna E*/U <(rpyua B).
flporrexauarre pe3ucTopn ocBen co6cuexu [prrreJlcaBar n r.

ilo8e om ntb7?aHe, KOITTO BtgHtrKBaT nplt ABrrrlceHue Ha uoABurKHU.S
no pesncrrBHil.f, eneMeE! n nuzr 3HaqtrrerHo m>BtrcoKlr HrBa,
15...50 pV/V.

MeHT IIpeACTaBJIgBa T'bHlbK CAOfi nnponllTHr{eH B',brtlcportr llorlyrl|.ll rllf r

a|aHe Ha B,bIrIIeBoAopoAlI B B BaKyyM unl{ B cpeAa oT !|l|cl',|.c|| |.,rr |ll '.,

roKa TeMIIepaTypa. PeeuCtlfSHl.tgf ClOft tll ril€lfltio(',ttttittlttttr' lr.' t,u nlt,

ce HaHacg qpe3 TepMI4rtHO r43uapeHue 868 BaKyyM trrl{ KaroAHo (nnrr

Ho-rura3MeHo) p"tttp"*aBane Ha MeTaJIn u TexHlrTe cnJIaBlI (xpou, Hu-

M, TaHTaJr, rco6anr, KaAMI{u l'l Ap'). flpu uematooKucHume pe3ucmopu

rIT MeTareH oKLIC Ce notryqaBa IIo xIlMuqecKLI ntfl.

Karuamrrxala &*t=ropnr Ha pesncropa ce o.rraqaBa c rprr !rrbpBara ce ornaci 3a BtsAcficrBilero Ha HrtcICa reMrreparyp" (nog
ETopara - sa atsgelcCgnero lra BlilcoKa reMrlepsTypa, a rperara _
A1rrrcltrerrllocrra Ha !63AgfiCTBrisT,0 Ha EJrara. crofixocmi Ha 863rqrr rlarmp, ctorEe4crBaq! Ha rcnra qur[pa, cc no[ysana or

3a nOrryvanaHe Ha pesllcTopu C pa3nllqHn ctofinoctlt H8.c'bnpOTl{BJIe-

,Ta MOXCe Aa Ce U3MeH.S KaKTO MaTepUaIIAT, TaKa n Ae6elunaTa Ha pe-

VrB:nug crOft. TOsa O6a.re ne e,AOcTaTbqHO 3a [OtryqagaHe Ha IUI{pOKa

oT| croftnocrlr Ha poslrcTopt{Te rrpu Heu3MeHHrr pa3Mepu. 3a nocluraHe

rorreMlr. croftnocru Ha c'bIIpoTtrEJIeHIleTO il npequ3HaTa My AoHacTpofiKa
Heo6xoAnM[s HoMuHa[, Atnrcllnara u ceqexuero Ha rororrpoBoAculns

Kta.xamuqrs Kamecopur.

Baxnu KoHcrpyKTnEHrl xaparrefrncr]r;ruxs pesucropnr€ ca I
xeprre, xacsTa, cnoco6uocma Ea Hopxanno {ynrqronnpaxu npu

rx ce MeHCT Hpe3 U3p83BAHe B6pXy Heno c IIoMOU{Ta Ha Jla3ep [JII{ eJI-
eno 6opve Ha u3orlrrpaula crruparrua KaHaBXa ($ur. 6.46l. flpu loaa ce
fillrtaBa Arn)IcnHara ]r ce Harr.f,Ba lrr[prrHara (ceqeHueToj Ha roKonpo-

ee or 125"C go 350tC) [o3BotrffBa ueranocnoilH]ITe pesucropl{ Aa ce
Bar c [o-MarrKfi pasMepu (o6eu n uaca) n cpaBneH]re c auaepogochoft-

cnoft. B ctutoro BpeMe, o6ave, HapacrBa co6crnenata I4HAyKTlr-
Ha pe3ucropuTe, KofiTo oFpaHuqaBa lr3[oJrSBaHeTO rIM rIpU nO-B!4COKI4

C,nofinnre pesucropll ce nporr3Be)r(Aar ctc crofiHocr[ Ha. ctnpornane-
'o or 10 O no 10 MO u,ronepancrr or *1 no f20%. Ha 6agata Ha Mera-
rofinure peslrcropil, orJrur{aBalqr ce c naft-uaalx TKR n uaft-ruaaru
TBaTHI/I lrl3MerreHllg Ha clbnpoTlrBneHueTo npu nlageftcTBl{e Ha 4ecra6u-

rr{parq,u $arcropn, ce }rsporBsr npeq,}r3Hs pe3ucropl{ c Aonyclcq ot *0, I
+l%. B cpaBneHue c pe3rlcropltte c o6rqo npeA,HaltHaqenlre rrp]r eA,HaK-
pir3ceftBaHa MolqHocr npeqlr3Hure pe3lrcropll nMar rro-roJreMl4 pasMepu,

rro o6aekqaBa rexxns reM[eparypeH pextrM tt rroBtllrraBa cla6unnocrta
rrpoBoAsrrlrr g, c noft.

Tunu.rnute croftnoctu xa pasceftaagure or MeralocnofiHrrre pe3ucro-
Mpu{Hocr}r nonagar B rpaHuqure or 0,125 go 2 W, AoKaro BtfnepoAo-
ftnure pesr4cropu Morar ga pasceftnar Ao HflKoJrKo AecerKlr Bara Mo-

, flo-ronsidara ronnoycrofi.runoct Ha MeraJII[Te I{ Texurrre crrJraarlt
AOnycTrlMaTa TeMnepaTypa Ha flarpcBaHe npn Tfix e B rpa-

T a 6 a n q

trHr E6sAeficrsrls,, pa6ornnrr 
"eMleperypeH 

o6xnar, n .ruHt'r 
"a{aB8He Ha ErIaFosaII{DrTA, HAAe'CHOCTTA }I AIr.

6.2.2. Knacr$rraqnr rr o6qa xeparreprrcrnrr Ha- 
IIo KoncmpyKmasea u'mexnorto2uuer nparnoK pe3tcroprte ce

''.,rE H8 CttOiXU, Oaeunu n ttcu,t\u.
Xapamepuo 3a roxcrpyrqrlsra aa cnofrnur:e pe3lrcropn (Snr. 6.

rBnorrsBaHero Ha repaMrr'{Ka nnu cr%KJreHA lrlrnuHAplrt{xa ocxoaa (1),
xy Korro e HaHeceH T6rrbK pe3rtcrnBeH cnotr (2). 3a arrroqsaHe Ha
pa B cxeMara ce rr3noJrsEar lIsBoAn (4), unuro KoHTaKT c roKolpo
cnoft ce ocrlrypsBa or M€TarH[r xanni'rera (3), a nau.en""ro 

"" 
*nt

(8nara, rr MexaHllrrHr Qarropu ce HaMaJrrBa. rrpe3 zsnon3BaHe Ha
3arqlrreH czon (5). flpm eoercpodoctoilxume pesucmopu roKonpo

npu paDulr pascefinanu Moulnocrrr.
TKR Ha rrreraaocnofinure pesucropu Bapnpa B rpaHuql,ITe

(50... 1200). 19-6, o 6- l, a ro3u Ha BannepoAocaofinure or - 200. 10-6,oC- I

HncKooMHr{ pesncropu) no -1200.10-6, oC-1, (aa nncorooMn}r pesl,rcro-

HeAocratrqlr Ha abrJrepogocnoftnu'ie pe3ucropu ca no-HucKara I,rM
aroycroftvuaoct (nnarara [peA]r3BrrKBa yBelur{aB aHe Ha c'b n p orI4B JreH}r-

), nenuHeftnocrra Ha rsxnara BoJTr-aMnepHa xapaKTepvrcruna u no-Bll-
HuBo Ha co6crseHu ruyMoBe.

Btg nucoroqecrorHlr cxeMu ce u3noJl3Bar u3KJrprrureJrno cnoftnu pe-
croplr 6es r4au crc inequanHo cnrlpanoBr{Auo HapssBaHe Ha pesr{cruBHu.s

#G 4H
a) 61

Qur. 6.4
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cnoft,  npi4 Koero ce nocrHra HHAyKTHBHa KoMneHcaqus Ha co6cr qHHTe pe3l/rcTopl',t I4MaT JIlIHefiHa BOtrT-aMIIepHa xapaKTepl',tcrHKa U H l'-

)Ko Hlr; Ha co6crBenl{ IrIyMoBe. Hapeg, c us6poexnte npeAnMcrna re3}t

""aop" 
ce orJlnqaaar xaro gafi-nncKoqectornllt (nopagn noneMtlre crofi-

TH Ha napasurnilTe uM naPaMerpu), nafi-crlnn n no'IeMH no palvopll'

nauHTeT Ha pe3HcTopa.
3a pealnrrpaHe H8 ToKo[poBoArulHa errerdeHT Ha pe

nor3oar u KoMno3nquoHHr.r Mareprlann (uexaHrvHa cMec or npo
Marep[an r{ AneneKTpnx), xaxecexn BaE B}rA Ha caoft Bcpxy noB%
Ha lt3orraqnoHna ocHoBa (cnoixu Koilnosuquonru p"tu,mopui rnnn
B'ba Er,rA Ha qHnHHArp uru nrpaneJrenrlneg (o6euxu Kottnoruqul
cmopu). Koxctpyrqnlra Hz o6euen peaxcrope npeAcraBeHa Ha
rtAero o6ercrnm rorconpoloArrq enexeHT (Z) c nieconan or
HeH r{ercplfann e pa3noror(eH BAB ErrperllHocrra na o6rnuxa (6) or
quoxen,xrrepuaa (xafi-xccro crrKJrorcepavura), noKpura or"opu 

",euafia (5). B sasucnxocr ryr cacraBa r{M KoMnosurruogHrlae
rMar ln}|poxa raua ot ctofinocrn na cneqn$nrfHoro crir ctflpor]raJrt
KOeTO nO3BOTISEA HA TtXHt ocHoBa Ag cc norryqaT ctnpoTltBrle:fln'. oT
oT orda Ao TepaoM, T.e. E& ce npolr3BercAaT pesrlcToprr c
xn crofinocru aa.R gpxcc npn o6exna KoHcrpyKqn, Ha
CJIEMCHT.

- KoxnornqnoHxrrte pc3rrcropn Morar AA ce ranoJrsBar Karo B
nr (npr. Korrro clrnp<rlrrBncx]rero [rMa crofi"o"rn 

"i 
rO frAO g,sv,.rv eDrryvraoJlcnrc_r.u xMa crouHocTtf oiT ru Ml, AO C1

rnraoxa) r Brcoxoaonronn (ra xanpexcenna Ao 15 kV). rlpn uJoopa
slrcrop e neo6xognMo AA ce lrv.a np€aEr{A, .|c ErrcoKoDoJrroD}rf,T pe

Mapruporrara Ha nocro.f,HHure pesl4cropn tpa6na As cbAtPrt<s: Tlln

Fe3rtcropa, KoAupano o3Hatiexne tta HoMuuannoro c'brrporrlancHno lr A<>

THMoTO My OTKIIOHeHIe, HoMIlrHanHa MOulHocTt fpylr8 Ha IIIyMoBOTo Ht'

)KeHue, KJruMarltqna rardnopnr, Meceq n loillrt "" 1!:T:-"1":"-::.,1:
*too""u Ha rnna Ha peSucropSr CtflIacHo E.l[cr ce lt3noJlsBar c,IeAHUTc

#;;;;;;;;t Frig - pesl{crop rocroaHe' B'Mepo^ocnoen' PflM -

nocrotnen Meranocrroen, )I( - ]KuqeH pesrcrop'

Cnopeg xapcrcmepa ,ta u?ileve,rae na ctngoma*teiluemo PeslrcropuTe ce

a3Aerlxr Ha nocmonlHu (c touxo onpcAeneHa ctoftHoct tll 
i:!^"11.:

nHo 3aApAeHu npott""ogiT'es' TonePaHc[)t npo n4eH /'usu uIrH no meHvu'

rpu (c'uauenreua crofisocr na ft 
"u*AI-1"-ryI:::::^ry:T l.:::#'i'oiiiiiiitcauqu 

(c Ets'o)rc*ocrr sa u3Mene're Ha R n uaxrn

n $urcnplnero My Ha onPcAeJlexa crofinoct)'

flo xapamepa Ha rr3ueHenue Ha ctnporl{aflenn€To Ha npoMeHn![Buro

"" 
goxt"rpofisaulnre pesllcropfi E,38ntrc]rMocr or 5r:1: 

:: :i::l:T:
r noAEr{xH8Ta *o"t"*t"" cnctlua (r}nr' 6'5)' re ce Aengr Ha pe3ucroPtl

";;;;; 
("pytt r{), norapnrM}rqn8 (rpvna 8)

o6patno norapnrunwra (rpyne C) xapamepn-
nra (nsnoaslaT ce n Apyrn BapraHTlr StJl:
xapirrepucrrKlr' Hanpnuep S-o6parna)' flpn
,6paalaaxe na rlynrqnoHalHara xaparTcPlt-

rpr6ra Aa 6rAe caulegpeMeHHo t{ E}rcorcooMen, Ttfi Karo B
qafi tapxy Hero ce orAeJrf, H€Aonycrr{uo rorrrMa MoulHocr.

Merap qc Koxno3rlrl]toxHtrre pesrlcropn ca Hafi-€BT]runre (
or eBTnHn varepuann no cpaBHrrenHo npocra rexHoJronnf,), npH rs
Hero '}rM tpr6ra Eg ce orqlrrar peA}trl8 TexHr.r HeAocrartrid. g cp"r
ocraHaJlrre pe3ncroplr re HMAa Hafi-sncora reunbpatypna necra6r
TKR= :t ( I 000:.. 2000). I 0- 6, . o C - r i narr-nucxr Bnafoycrofi rrlrBoer,
ncMa Henvr$efinoct Ha aortr-aMnepHara xapaK"eprcruKa u nafi-sucox'
Ha co6ctseHr rrryMoBe.

Ha {nr.6.42 e npe4craBeH-a KoHcrpyKrlr,tr Ha x}rtren pe3ncrop,
peanu3npzn ype3 HaBr{BaHe B6pxy xepavfivna oinona (/) Ha nporogx
c roJrtMo cneqn$uvno canporr,ll ne:ayle (xonctanran, Hr,txpoM H Ap.).'{'Jure pe3l{cropH }rM8T nGorpaHtrt{eHo npHJro)I(eHHe or cnofiHurg n ce
nor{rlT&T D crry.taure, Konaro cpaDHnrenHo MqItK no crofiHoct pe
e4nrruun oMa Ao HrKoJrKo gecerku xnaooua) tpe6aa ,qa pa3cee r.ona
ulHocr (Aocrnraqa AecerKH aara).

)KntrHl,me pe3Hcropr,! ce ornnyanar c norlrMa roqHocr (texnnre
r,r3BoAcraeHu ronepancu ca D npaHr,rrlnTe or a0, I go X.l\%) u cra6v,
Ha napaMerpure. flocneAHoro ce o'scus.aa c roBa, ve 3a HaBrBaHero
lt3tloJrSBar npoBoAHl'lqn, n3rorBeKn or cnnaBltre MaHraHHH, KoHcra
Hl'rxpoM' KoHTO Ce OT.rrnqaBar c MHoro 'lvrcKu crofinoctll Ha reMne
rrre rcoe$nqueHT Ha cneqnsr.{Horo c,bnportrBreHHe rrr. O6nrHoneHo
cropr{Ter Haanru c KoHcraHTaHoB npoBoAHr,rr nMar'I 'KIt< 100.10-,,,
a  narurvt re c  HHxpoMoB npoEoAHr, tK -  ' I 'KI t<2b0.10- , t , "C:-1.  

Or:HeH

ctnpoTllDrleHriteTo no o?HotueHue HA.HeroBa-

,or*""t"t"a croftnocr B npolleHTll, 6 no aG

na qAltH nPoMeHJIlrB Pe3lrcTop no oPAH-

oc ce HaHaca orHoc?rreflHoro }lgMelteH]re

- arSJrbT Ha 3SE6p"AHe Ha noABI',lXCHATa

fHa clrceMa tp a npoilentu cnpsMo ntJrnua

?lR,aull

n ntl
Orr. 6.5

I Ha 3AD6pTAH€ Pmax.

Hafi-urnpoxo npr,rnor(eHne s PcA lrMaT rrpoMeHJllIB[Te II AoHacTpofi-

ullrTe KOMnOSHIIHOHHIII pe3tlcTopllr HtKOrl oT KOHCTpyKII!!UTe Ha KOI{TO

;;;;";;;;;n na Sun. 
-6'6' 

o*roann erIeMeHrI' Ha res' p"t"91111-"i
Fanta I

;;;;;; rrtt" non*o"oo6paapa nrlacrrrHa ot u:ojraquoHe' Marepuan'

pxy Kosro e ndHecen KoMnosl'IqnoHHlrar cnoft uau-e 
f:T::,:.:::Y:::1

il;;;;;; ;;";; 
" 

roA""*"" KoHraKrHa cr,rcreMa. flpnsnuxcna'ero Ha

xo!{TaKTa BGPxy pe3I/tcTHBHH s' cnofi MOXCe Aa 6'rAe nunefiHo UJIH UO OKp6-

xr{ocT,KaToI ' t3MeHeHneToHactnpoTl tBrIeHI4eTOOTMI' , IHI ' , IMyMAOMaKCI4MyM

co flocrnfa qpe3 eAHo I'utlr HsKorIKo (necerrn) o6opota Ha BUHTa Ha KoHTaK*

rriSTa cucTeMa.
flpegcranenuar Ha Snr' 6'64 npoueruna crroeH Pe3lrcrop J:-l:

lli{1-1 * npoMennuB KoMnoBnII?IoHeH c nngefiHo ABn)KeHHe Ha rlrlt3rar{at
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xapaK"epucrraxa (rr'tu Ax-r;,roftro rrsMe'e'rero 
"" B or r"""ry,;"-;;;l;;fi;",;1.j#f;;

o6opota Ha BtrHTa Ha KoIrraKTHara cucreMa.
B ruuoaoro osHaqeul{e Ha reera p""""rop" rpr6sa Aa ce [ocotrrr:
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;lg;: 
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Hs pa,ta..na a*Hurna 
rert$ocmm.a Ha cbnpomuonenuemo xou e*dertcme,

rrrrrHa, Mar'r.rr *..r . " ":i 
y: !: ^!111|enarrn 
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^ 
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""^rJrr"Ba 

c yDenrar{""""" r* r"n lrypara, r.e. rplrrercaBarqrd orplrrrarene" rxiiy 
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TepMucropu ce HaMr{par B 
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_/;"; 
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HefoBara ctoftnocr 3aBucrr 

"-rl, 
^;--:- _:'"JrsDo'v 

uoP4Msr"bpr T'b!i

;,116;I;;il;.,;L1?"#"#ilr#ixj?.#llli;#ii6HHIj

Tepunctoprre ce tBtIoJI3Bar Karo repuotryacrstrreJrx[ etIeMeHT[ B
Ktgero e xeo6xognua rerd[eparypna KoMrrencaq]rt Ha ]r3Meae-

HA SKTHEHOTO CsupoTltBrlerllre Ha eJreMeHTu Ha GxeMaTar a raKa cttrIo
ycrpoficraa sa aBToMarn.rno noA4tpxane Ha $exneparyparq. OsnaqeHrr-

HA TepMlrcfopa EKrxrrIBa tleroB}lg TI{II' HOMTTHAJIHO CtUpOTI,.AIISIiI|S U
ycr, roe$uquenT Ha reuuepsr1pna qyncrn[T€rrxocrr HoulrnaJrna Pa3-

firana MolqHocr n lcrttuarrrtrra Karerop[s. Clrnacno B,(C tuntr na
y rrac repxlrcropn ce osnaqaBa c TPHr crlqA Koero ce

crofiHocria Ha HoMItHanHoro ebnporltDJleHlre B oMoBer HanPxMop
*1,5; TPH-39; TPH-6800 n r.n.
3a usscngnaHe Ha reMneparypnlrre xapaKTepucrllrn Ha no3rlcropure

XoAtt Ha xaparsr'spn-

Ha TepMlrcToPa ce
c &HaJrtlTurfliluf, ,^3- R.JI

tor
tor

R(T) =R- "*p fl,
ft- e roeibnq,uenr,

oT MATepilAJIa lf

t0

I

HA TePMITCT_OpA, m tn dotrs
B e roerluqrlexr Ha reM- i a,

f ypHa qyBcTBnTerIHocT.

Hocrure'xa B sagucgr
caoficmara Ha MaleprraJla Ha rcpurtcropa u ca rrpanTu.tecrlt Herr3MeH-
sa HeFoarla pa6oten rexneparypen 66xrar, Ioaro 3a PasJtrrqx]rre rrnore

BspnpiT B rpaHrl$tre or 700 go 15 000, K.

I

El
Orn. 6.7

flo-roasxara lacr or npousBexgpnlrre repMllcropu ce n:rnoratr na
ca Ha orEclr Ha MeraJrllTe or rrpexoAnara Fpyna (or rnrax go qunr)

Sopuata Ha qrrrr]rHApn, ArlcKone [r]r nlacr]rnl[ no MeroAp Ha Kepaxlr'
teXrtOaOnnll T:o. {p€3 }I9[trqaHe Ha SaTOTOBKaTA IIpn EIICOKI ToM-

3a gema ce rrsnoJrsBar ctlqo uottorprtcrarrn Ha KoBanenrnnre
lpoB_oAnnq,[ (cnnuqnil, repuanlrfi, crnrlqnen rap6na, clbeAnHcHM or
arrt 3v n Ap.).

s6sa A,a ce B3erdar noA BHlrMaHue caoficraara Ha ocHoanut Marepnar 3a
xHoro npolrgBoAcrBo - nofiy[poBoAHl{Krolr{e 6apnen ruranar (repauura

a na Ktopn, Koraro E cpsBHnretrno.TeceH TeMneparyPeH ,q[arra3ox ce

nrcAaaa yBetllryaBane Ht p c Hsrconro rroPtAtKa. CaeAtiaarbnHo reM-

BaTiO3, KtM KosTo ce Aa6aagt npDrMecH Ha peAKoseMl{r[ eJreMeHTgr Ha-

rrMep rraHTaH, Iresuu u Ap. nnn ereMenTnre nuo6mfi, TaHTaJrr 6ucuyr

Ap.), 8 uMeHHo aHoMarrrrgra B TeMneparypHara ganncuMocr Ha Hefoaoro

reqlrdn.rno c6npornBneflue P ttPu HarptBane Ao reMneParyp[ HqA TotI-

pHilTe XaPaKTepI,tcTllKu Ha no3lrcToPlrTe ca cBap3aHs c ToqKaTa Ha

Krcpu, KoaTo vpea go6aneHe Ha noAxoAarqu eJIeMeHTn MO)Ke Aa ce I{sMecTBa

xoTeMnepaTypHaTacKaJIa} I I IoTo3} rHaquHAaceu3|oTBcTnosucTopnsa198
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pa3nrlrt|Hu TeMnepaTypHu o6xBaTtI' 3a nslorssHeTo Ha no:nctcipn,

o6uxgoneno urrrat (lopuara Ha AucKoBe c pa3nur{Hll pa3Mepllr'ce t{3

xeparraravnu TexHonorul{
floeucropure ce u3non3nar 3a reMneparypeH KoHTpon u tln4w

Ba rolnr4Hna 3auurra n gp. llopagu uenunefrHoc,TTa Ha 3auvrctr

ctrrporrrBrleHHero Ha no3HcTopa oT TeMnepaTyparar B HerotsHTe rex

crua g,aHriz rpr6na Aa ce saAaBar croftHocrnle Ha c'bnporltnlreHllero

onpeAeneHll TeMrreparypn or pa6otnue teuueparypeH o6xuat. 3a np

xcAaHHTe y Hac rrosrrcropu rurr PTC-90, PTC-100' PTC-120 c

Tunrt Ha nporr3Be)rcA,antlTe y Hac Bapilcropu ce ogfia.{aBa c FIP, cneg
ce 3arrucBa croftnocrta Ha HoMI4HaJIHoro Halrpexcenne B Bonra; Ha-

rtr*aep HP-56, HP-100, HP-150.
IlorrynponogHr[KoB pe3ucrop, q]rero geftcrnue ce ocHonaDa na ([otope-
wnrrvrr etlerr, ce Haplrqa fiomopeucmop. OcHonHa qacr Ha KoncrpyK-

rira Ha i$oropesncropa e [orrynpoBoAn]rKon r[orovyncrBl,rrenen croft,
i'ro MorKe ga 6:rge HsntJrHeH Karo MoHo- vuru flonuKpncratrna lrracrltna
t{ K&T{r froJrrrKpacTaJreH rrorrynpoBoAH}rKoB cnofi (c upaBorr6nHa $opua,
r; Br4A rra MeaHArp rrltlr nprcrex), naxeceu Bcpxy A,]IeneKTpr{qHa noAnorrc-

B ra.rectsoro Ha rroJryqpooogxukoau Marepuaru sa (loropesracropr4 ce
!orr3B&T o6urnoseno KaA,MileB cyarbnA, KaA,MueB cenefriraA uJru onoBeH ce-

f l I44.

Ha cruporl,rBJreufiero ce usMeHt n pa6otHraa reMneparypeH o6xsat ot

(npu ? - -20"C) no 4000 O (npra f : 15'C).
florryuponog,HrrKoBl,t pe3rltcroplt, t{nero canporllB Jrenue 3aBHclI

neMUHaTa Ha npIltJIO)KeHoTo HallpellceHller ce lrapnqaT Sctpucmopu.
ptrTe ce lrSFo?BsT rro MeaoAa Ha Kepav[qHaTa Texllo'Iofllff oT n

cLtJrEq[eB rap6ng, np&rMeceH c ryII4Ha, Hafi-rlecro c <]opuata Ha qI{

lrrln EtrcKoBe.

[poTrrBJreHueTo Ha BapucTopa r{
cTBUe HA TOBa I{3KpHBSBAHe Ha He

BoJrr-aM[epua xapaKTepl4crl{Ka. Ha 6asata Ha I43trrtcJreHug. e ycr
qe reMneparypara Ha aK?lrnHrlre o6nacru Ha Bapr4cropa (parnoaoacexn
TorrKoBure rcoNrarru) Molrce Aa npenurrr!! TeMneparypara Ha oKorrHara
c H.aKoJrKocrorr4a rpaAyca. CnegonareJrHo Ba rr3rorB.trHe'Ha Baplicroplt
cta6wnsu napaMerprr rpr6na 4a ce lranoribBar repMoycroftqr4Br'r
nn. ?Iraeuno rro raan npnquna rrpr4 MacoBoro upou3BoAcrBo Ha Bap
ce npegnovura cunurrytenra.rr rap6r,rg, roftro e eAr{H ot Hafi-re
BUTe MaTepUaIIr{.

3aaucuuocrra Ha ctnpornBneHlrero Ha.Baplrcropa or [pr4no]Ke
Harrpelrcenue U ce onmcsa or u3pa3a:

(6.10) R(U)  =  A- rUr -F  ,

K.b,qeTo ,4. e roe$uqlreur, roftro saBv.cy! oT Tr4[a Ha Bapr4c"opa r{ oT
parypara, a p e xoe$urlr{eHT sa neauneftHocr Ha Bap?rcropa, rcoftto
or rrpuno]cenoro Harrpexcenr4e r{ TeM[eparypara T na aKTuBHure
rro Har{uH, rroKasan na r}r,rr. 6,86.

flpu o6arvnalle Ha Qoropesuctopa cbc isetruHa B rrorrynpoBoAHlrtco-
ri caoft B,bsHr{KBa renepaqfit Ha rrocurerlu Ha 3apf,A ]r npu npilJrarane
Harrpexcenue npes rloropeslrcropa nporr{sa ftotororc .16._ foneunxara
$ororora 3aBrrcfi or rra4alqu.a Etpxy iloropesnctopa cBerJr[HeH rroror

q .6
Olr. 6.9

3a pa6ourure HanpexeHr4s Ha $oropesucroplrre rexnrtTe BoJrr-aMrrep-
xaparTepucrrrKlr ca npaKTuqecru auneftnu.

Tuura.+ra xapaKTepucrfiKa Ha r$oropesucropure, Kosro rp.a6na g,a ce
3}raBa c offIeA IIpaBIIIIHOTO uM IIsIIOJISBaHe, e t.axHeTa crreKTpanHa xa_
KTepucrr4Ka, [peAcraBnsBaula 3aBfictrMocr na (lororoxa or A6n)K]rHara
BtJrHara I ua csF-rnuxurrf, noroK (Sur. G.g6). Cuexrpan.rutre xapaKTe-
:TlrKtr Ha pa3nutrHlrre rulroBe iforopear,rcroplr rlMar MaKcuMyMrr, Kotrro
HaMr{par n nHilpavepBpHara, BuAnMara rlr ynrpa8[oneroBara o6nacru na

vrnnwfi cneKT6p. Marculryubr Ha xapaKTepr4crr.rKara ge(luHlrpa pa-
,ra o6nact xa {oropesrrcropa, Karo HefoBara no.saa 

"u 
o6sc*lss. ,ro

rreAHut ira.run: flpu ronxrr,ra g.Lnxcr,rna Ha B6nHara, T,e. npu MarrKa eHep-
r lra KBaHTa cBerJrvHa B cpaBHeHl,re c Er,IpI{Hara na sa6panenara 30Ha Ha

' , HennHeftHoctta Ha BoJrr-aM Hereuocrra My) E u ce trpeg,craBff rrpes r.Hap. rryKc-aMnepna xaparte-
Ta ,xapaKTepl/tcTl4Ka Ha Bap crrrra, A,aAeHa Ha <!zr. 6.9a, 3a reces o6xaar Ha [r3MeHenue Ha ocBere-
(t}ur. 6.8a) ce Aanx(I4 Ha cI4rIHo Har Ta3I4.XapAKTepUCTlIKa MO)rCe Aa Ce A[poKc]IM]Ipa c6c saBHc]IMocTTa
Ha ror{KoBI4Te KoflTaKTu Me)icAy Kp - AE", KrAero A a r ca roerluquenTu, Konro 3anrrcar or rlrna Ha i!o-
Jrure Ha crrJrullr,renrr.s xap6ug, nca
Ha pascefinaulara ce B Tflx cneq
MorrlHocr (r.,roqnocr n egunuqa o6eu
npuJlafaHe K5M Bapl4cTopa Ha HaII

:e^Lts. c ro.rreMu croftnocru. Karo
o to 20 $o ttou,nq rar or roBa 3afpaBarle Ha roqKoBtrTe

TaKTu ce na6moAaBa HaMarsBaHe Ha

pa.

7a
t^' 5

a) Jr
@ur. 6.8
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norqmpoBoAHrrKa, eHepFrttra Ha KBaHTa He e AOcrATtsHa 3a U

Ha eneKTpoHa oT BaTIGHTHATA E SOHATA HA nPOBOAIIMOCTTa, KOeTO e rrp:

3a crrqA rra xapaKToplrcrtrKltre B AlbJtFoBlbJIIroBara o6aacr. 3a ncexn

pesucTop clbulectDyEa rpaHltatHa ABtI,IcnHa Ha BtJrHaTar KOSTO (

Heronara pa6orxa o6nacf orlsbx GTpaHara Ha AlbJrrlrro BsJrHlr

ce Ka$o Marc[uaJrua ), ctotnorcmarqg Ha crrqg, Ha Iq c 50%),
Ha.rrrn pa6ornara o6nacr na $ompesucrops e olpanilqeua lr orrtM
Ta HA tsbcnTe B'bJllttl, IlPlfrtnEa 9a roeTo e yBeJUtlIAEaHeTO Ha nOflI'bIqF

Ha enopnnlTa Ha CletnrtltHaTr B norrynponognl4ca npla cKtcsaane na ].

Ilonyrtpoao4xtttroafi ltesttcroplt, B Konto cc usnoJrgBa MaFH
cTtlBHttt coercl, uspasxBaul ce B ulrxcHeHre Ha crreKTprqecKlro

rpyra Ko'crpyKq!{s' rro*a3a'a na $ur. 6.10s, ce c'cro}r or norry[poBo-
nlrlIKoBa rrracrltBa, Btpxy EoB,bpxHocrra Ha Koqro ca HaHeceHI{ Hanpey'r{r'l'fatl'u tIeHTLr, Bcgrca qacT oT nofiyupoBoA'IlrKo'a?a ,,JIacTuHa Me)IcAyArrlr MeraJrHtI JreHTtl npeAcra'n.gBa or*eJreH MarHl.Tope3rrcrop, TaKa .,e npntit:ii4 KoHcrpyKII!!.8 ce r{3rroJr3Ba nocJreAoBa?eJrHo CB'bp3BaHe Ha H.sKorIKo Ma_rllr,iTope3ucTopu.

ocHonrn noJry[poBoA']rKoBrr MareprraJrrr 3a nporlr3aoAcrBoro Ha Ma_r r,:Tope'rrcToplr, ca uHAtreBn,sT arrTilMo'rlrA (InSb) in 
""n""r"", 

-.;;;;

rAs), rcouro ce orJrrrqaBar t oco6eno 
"""ooa" 

rroABlrlrcHocr Ha 3aprAure.
llo npeduazaaqeuue pesucroplrre ce AeJr.sr :tlai pe3ucmopu c o6t4o nped_'HaqeHue; npequsHu pegucmopu (xaparrepzsrirpar ce c nafi-r,raarK TeMrre-TypeH roeqlr,rllzexr Ha c%nporr[BrreHuero u naft-uaarr{ ocrar6.IHil usMe-BJIsHlo Hr rIo,Iy:rIpOBOAtrIIlxa rng, gCfictrl{e Ha l|arIIIiTHo IIoJIer ce I

ilaanumopqucmpiu. I[enumopostrcrttEn[tt b$err ce AtJrrKIr Ha c11
Jlopcnq fo, rorm gcficcnmpxyADtixeqtrre ce cbc cropocr u E M8

;;" ; 
"t 

JqJ/rqtrr Ii 
"n"xtpurlecrn 

taptAu: Fn = qla,Bl. [roA Ae'
trau cf,rra rptcrroputta Ha €rGrrPrrrccrur eapr4 de oricaonraa (
;;i;ffifi;;#; H! E'rnrulrrrro eacrtpnvicro no-ne (Srr. 6.104)'1
c ptBgocrtrlgo na HauarrtBage Ha g15;1tcrHars na crofoAxur npo6er t

Tua yacrrlrtaEenc rta cncqn{ut{Horo ctnpor}rErronlt€ Ha notrynPoBoru
llgnoirseaxtr1g 111 6rrypere osgaqeg11s uIsT ctlcAHoro snaxenne: ls -

rcrHt ne cro6OAfrne npO6cr Ht srptA! IIPII oTctcTEn€ sa MaFH!ITHo
lr - nPocKltl|t Hu Aa,nx;'glHara Ha cno6oAHun npo6en Ha saPtAl npn

anrl ylsMg-lrorrnr Ha .R npu arsgeficrnuiTo Ha Aecra6nnusuparqu (ba*opu; u3rorBtrT

ffi ffi l"ff#*19' 
ol 

:'",1 t] If naft -a-nco rca rpeqr 3rrocr ce rocrnra rrp nx'rqHure pesrrcropu, 8\TaKa c.rqo upt npequs'lrre.uetaaocaoftHg rrt Me-tr.'loorucHr{ pesucropr); auc o K ou ec mo ̂ uu: 
"uc 

o x or rri 1"i" .r":nHocTu Hac'>ilporrrBJre'uara or 107 AO 1012 .Ma; usrorBgr ce r!3KJrrOg[TeJrHo Ha 6asa_

fi .:1J:H"j:-1iH:T j"5py?y)""u,o*o"o,^iiii;;;;"p""arce3apa6oranprHarpex(eHilsAols'kv;;;;r;;;";;;;ft!H:T:H:;":H:
I', r,u* Karo B nporr{BeH q'yqafi Brpxy rsx 6u 

"" 
p;;;;;frilio.ry"r"ro

lorr.EMa uorqxocr).

qllc Ha xarHIlTHO nOnG EDpxy HanPeE'leH![sTo Ha BtHUIHOT1O 6.3. I3OHAEH3ATOPI|
IlotrG c HsnPerHarocr E;9 - tn6,' na Xoa' 

Irpn uanru xar'nr*H

81 81
K6AeTO p e noADrtxcHocT HA

q
Orr. 6.10

re, tC-rcoe{nqnenr,
reoMeTpurrHsTe pa3Mepll HA

' npoEoAlrKoBaTA nJlACTnHa.

flpu onpegeJrtxe Ha KolrcrpyKq,utra Ha MarHtrrope3ficropure-Tpt

AO ce lrMa npeAB![A, ye B63HlrKBarqaTa KaTO pesyJrTaT ot e(lerra na xon

[penHaTocT Ha eneKTp]rqecKoTo [one B [oJry[poBoAHUKa EOAII AO ct

He Ha Matun?op€3lrcrlrnnnx e(!ert. flopa4u rona KoHcrpyKlr4lTa

ga 6rgeraraaa, t{e Aa HaMatI lrBa }lfiu HanlbJrno Aa orcrparl-saa-E,flC na

B rosa oTHorueHne nafi-noAxoA,rqarlopua vwa AncKa Ha Kop6rano, not

na r!4r. 6.106. tlpu oTcscTDfie Ha MaFHUTHo noJle ToKsT B TaKGB Ma

TopesltcTop npoTlrqa B PaAuanHo HanpaBneHllte oT qeHTapa Ha AucKa

aroput etIeKTPoAr Pa3rrolo)tceH no uepl{MertPa Ha AtIcKa unu o6pa

noA Aeftcuue Ha ManHlrrHo none 3sp.gAltre ce orKJIoHf,Bar B

nePneHAldKynspHo Ha paAl{yca.
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Houaaaaeu Kunarqumem c, u donycmailo omKrrotrcuue 6g HO Ka,naqame-xa xorudenzamopa.
Kauaquret* rra KoHAe*garopa 3aBlrcrt or neoMerpl{rt'[Te pa3Mep]r ]r

l?'1T:il""0"1'##"":::i"::-^""::1!oAr4lreMv'orse6uiuT;'"a'*in"",,"*-r4y'ara upo'rrqaeMocr 6_ Ha g,u"a.rrpur":, n;;-;;ffi;. ; ir:#;H,;;MexcAy clr eneKTpoAll rofi ce orp"g"ru oc

C = ror, l= CsS ,

? orgocnreJrHoro lt3ueHenue Ha '

El qrrbltYnoro c6nporlrBnenne P
@ nonynpoBoAxilra Motce Aa ce oI
4 nenmor:
-

I  
-  

(o . t l )  Ap lp  = .CpzBz ,

r2)



KtAero €o :8,85.10-12, F/m e AuerreKTpr{qgara rrpoHurlaeMocr
ryy*a, e, - orHocrrreJrnara AtrenerTpgqna npouuqaeMocr Ha
rpu.rxuh MareplraJl, ,S - naoq Ha npultoKpr[Bane Ha
Cs :0,0885e,f d,ptf emz - cueqnrluveg noBtpxHocren

crax4lprnttre peAoBe or croilttoctlt, K,aro xafi-qecro ce rsnoJlsBar
E6 (+20%), EI2 (*r0%), E24 (*5%) n E48 (t2%).

Kog,upanoro osnauexub Ha HoMllHaJrurrt Kanaqurer Ha

Hor,rnnaano e Halrperrerrnero (uocroffHrro uJrtr e(lerruaua croftnocr na
MeHJrrlrBo rianpex<enrae), oanavexo B%pxy KoHAeH3afopa (mtu yKasaHo E.
yMegTaq,u.f,Ta uy), upr xoero rofi uorre ga pa6orlr B saAaAenr{ ycnoBut

Honaraano nanpewenae ua xoadeucsmopa Ur.

rro apeue (xe no-uanro or 10 000 vaca), sanasnaftrn ocno-
clr uapaMerplr E Aonycrrrutrr.e npax]rqlr. .IIpu [ol]rrrraaane Ha reu-

eJrerrplrKarr Ha rooHgeHgaTopl[Te tlpeAcraBnxBa mrrbK caofi, rcofiro
AHa roqKS Ha rexHoJronilHxocr, BtgnpougnoAtlMocr 'r cca6n,nnoct

llsrroasaaHure B paAlroeJreKTpoHHara rexuuKa roonAeHsaroplr
rraqrl?Tn or eAr{Hrlq,rl nnro$tpaAa Ao xrJrf,A]r unrpoSapagp.
nure ctofinocr[ Ha Kanaqursrrrre u Hz rexHsre Aolycrtrce

parderpnre ct[ ce xaparrepuslfpa c orrrrluaJrlta ctofittoct na o
ro erfd. Ilopagn roaa B KaraJtosrlre. sa Bcerlr A]reneKTplr.res
ce sagpla cnequrlzrnnrr noarpxnocreu KanaqilTer C s, pF f cmz, x'
rrocsoglrxa Benuqttna sa us6pannr MarepnaJr n rro3aorsla Jrecxo Aa

oTAerrHllTe ceKtr{n, KonTo o6nKxoaeno ca paDHn noMe)KAy cnu aKo a
rrBc ca n xa 6pofi rofi cc onpeAenr oC paaencraoroz, C = C"S(n - l).

rrypara n noulrrKanane rra aruocrlepnoro HanFnaHe clpsMo.Texaure
nflarnfi. ctofinocrn Aorlycrtrxom HalrpexcHner'na ronAensaropa Hau&

vnc''n KrIIaIlItTeT'l,t Ha ll3noTBeHut gT flero KoHApHgaTop.
3a ynezu.raEaHe lta Krnaqutcre Ha Kougensarop npla sSrragaaxe

roBt{Tc pasuepl| ca B63Irp[eTr{ ABe KoncTpyKqnu Ha KoHAeHsaTop![.
rrbpData ce JrBelnqaBa nJtotq,Ta lla npltnoxp]rBaHe Ha eneKTpoArTe
E!!EAHeTO UM EZ pyJro, a npl| BTOpsTe KOHAensaTOpI'r ce !8noTB.s oT
6pofi rongexsaropH[ cGxq,nrr, cltpsaHn noxercAy cr,r [aparreJrno.
Terrrr Ha KoHAeHsaropa B tlocreAHnt cny|{afr e cyMa or

B saalacuuocr or BHAa Ha AuetIeKTpI[ra, ycJloBttlpa na ercuJroarallr,fl
xoxcrpyrq,rlcra H8 KonAensaropa uounaanxoro HanpclrceHrle ce ns6upa

BeHO ABa Ap YeTUpII IrbT![ ItOTHIfcKO o? T.HaP. ugnumamelno-HAnpe-
Ha KoHAeHsaropl Un (U" e nanperrcexlero, Koero KonApHsaroptn
Aa lmAtprrlr 6es npo6ua r npogri:rcennq Ha qqxa unxyra). llann-
no naupexipHre e llo-Hnclao or npoduexomo Harrpetceryue xa ronften-
rocTo KaKTO e I||IBeCTHO saBlrclr oT ArderleKTpnllHaTa sKocT tf& Ah-

Enp n. or Heroaara ge6ennna d, r.e. Unp = EEed. C Hafi-Bncor€
{Ha .arocr co truraqaBar cJrngpra n xocra$anrr (noarernlur-

rJrsTOEs reHTa), 3a Konro Erp e r FpsHlrq,rrre (1,5...215), MV/cm,
sa Kepaur[Knre, crnpo([aerca (nonrcrnpoJrHa. aexrq) R oKctrA,Hnt

Tesu croftnocrrr rrorraApr a uxrepnaaa (0,1...0,4), MV/cm. Or usno
lrre gaHHlr crIeABa, qe ilFBrtcoronotroB]r KonAcngarop]t uorat gp 6tgar
TaeHrl na 6asara Ha crrxrApra u xocrar[arra.
I,Isnoasaaxrte E paArroeneKTponnrcrra KouAensaroprr rluar HoMrHaJr-c6A6prKa ABe trnx-Tpu (ra pqg, E48) ulabnu u 6yrda, rcof,To crorBerl

Ha Mnorcnrerrrre 10-12(p), 10-"(r), 10-u(rr), 10-3(nr) n ce rocraBs Ha
croro Ha Aeceruqxara sarreras MexcAy qn$pzre, Hanpurdep 3p32 = 3,32

.{onycruxnro orKJroHenne Ha rcanaq[Tera or HoMuHatrHara My
rrocr ce AaBq E npor1exTrr (sa ranaqureru rrt>ForleMll or 10 pF) uau a
Sapa4a (ea ranaqnreru tr(FMaJrKu or 10 pF). llanonsBanrre 6yrrn ra

3a 4erogrpaHe Ha crofinoctta lI npoqeuTnoro orKtloneuvle Ha
Ta Ha KoHAeH3aaoplrre Molrce Aa ce I{BnoJrsBa ta6,nnr{a 6.3. B cI

KonAeHsaroplrre, qpe3 Kotro upra neo6xoAt{Mocr,q,a ce nonyt{ar AaHHI,I
pa6onroto uanpexcbnue n TI(C Ha KonAeH3aropa.

Hanpe:KeHlr.e or eqllxuq,u BoJtra Ao AecerKr[ Kurtononra. V gac ce npolts-
KoHAensaropn cl,c crrcAH![Te crarrAaprn]r crofiHocru tn U^; 3; 6; 9;

33n2 = 33,2 nF; 590p : 590 pF u r.n. 25;40;63; 100; 160; 250; 400; 500;630; 1000; 1600; 2500 r 3000 V.
Hzotta?uonuo cilnpomaoteaae R 

" 
qytneve| moK Iy, na xord,eazamopa.

Irlgonaq,uonxoro crttporrraJreHne ce o6ycn&8f, or HaJruqrlero na cso6o-

qaDarl€ Ha AonycTI[MoTo npoqeHTHo oTKJIoHeH[e Ha KarIaqHTeTa ca
eJIeKTpOHII B AlIeneKTpItKA, KSTO TO OnpeAenS rOJIeMltHaTa Ha yTerrHut
rcoflro nporrqa npes KoHgensaropa rtpil upllnanaHe K6M Hero Ha [oqr(>

s rz6nnF 6.2. Koraro AonycKar Ba ranaqlrrera ce saAaBa B lHHo Einpex(enne. llsoaaqlronHoro calrpornBnenne saafic]r or pa3Mepl.rre
ce u3noJl3rar cnegnmte 6yKBexM3naqentrtr: B - sa AonycK i0, 1 pF;
AonycK *10,25 pF; D - 3a AonycK t0,5 pF u F - sa AorrycK *1 pF. cneqrailuvnoro o6euno crrrporuBneHlre Ha A[eneKTprlra, a raKa c6rqo or

floaeHero MeKA,yHapoAHu Supuu, [po]r3BoArrr elrr.vr.Ha
rra [sIroJr3BaHr{Te }rM[perHl{palq[ MaTepuaJl]r u ToBa Ha

nsnoJr3Dar qBereH KoA sa MapKlrpsHe rra KoH,q,en3aropure. pnorr
rroJrsBaxrrTe 3a MapKrrpalre qBerH]r 3naqu (zentn ulu rovxu) e ot

Hurnoro noKprrrrre. To Halrraagaa c rroBlrrlaaaHe Ha reMneparypara, c
rrut{aBage Ha BJla}rcnocma (sa HetlrMupergrrrpagil KoHAenraropra) 4 fipu

rrrecr, Karo nptr rplt 3Harc,a ce MapKupa calrro ctoftnocrra Ha rl)oA'bJlx(nTerlHa eKcn'IoaTallrra B Pe3yIrTaT Ha cTapeeHe Ha AlreneKTPI{Ka,
Joliulcanaueto na .R", BoArr Ao ynetlr4r{aBane Ha yreqHns roK, Koero e nprr-

rtPrt noBeqe oT TPrr 3HaKa Ce ,q,aaaT oule TonepaHctT Ha Ka[aquTeTat
Tnoro Hanpe)KeHlre lI TeMrreparyphnx roerfrnrluent Ha Kanaql{Tera

qrrHa 3a HapacraaHe na sary6rnre or erleRTponpoao,q,uMocr, Bat'p.gBaue rra

ArrenerTpl,IKa r{ KaTo cJreAcTBr{e AonlanuteaHo HaMaJIgBaHe Ha fi3oJlaul4oH-
il(/'ro cSnpoTltBrleHl4e. flo rosn Hal{lrH B A]IeneKTplrKa Mo)Ke Aa ce PaSB]Ie

nuTeParyPa Moxce Aa ce HaMepI/r Pa3rulrpeHaTa qBeTHa KoAoBa T a6tn lBrrHoo6paSeH rrpoqec, nchegctane sa rofiro B KoHAeH3aTopa BtSHlIIcBa
l'r)rrnHHen npo6na. Opueuruponl.{Hute ctoftHocTlt ua R^, Ha.KorIAeH3aTo-

lrrrte ironagar Hafi-.recto B HHTepBarIa ot 103 no 105 Mfl.
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gecro npu roneMl{ ctofigoctu Ha Karraqurera Ha KonAerrg

0,2 pF) HeroBrrre usonaqronHu ctofictsa * 
1"p_T1u_p^111$ :

;;;t;";; ;;' *iaiittioio r : R."c.,rcAero? e B ce'.v'An' R'"'

a C - s pF. Tn ce oupeqenc-Karo BpeMer 3a Koero Ha[pexcdrrl4eTo

i.io""-"f,"il;;; ""iol'o*o 
p*pexcg'a'e HaMar'EBa no 37vo' ot

qaJrHaTa L,ry crofinoct.

flpu eaempoJrIiITHI{Te KoHAeHsaroPfr-R." He e rrocro'f,rrHa BeJr

garoBa ga rgx ce saA,aaa yrerrurr.an ror. OpuenrllpoB6ttHo Iy' ua

;;;;;;;";i" *o"n"*t"topn ne rpr6ra Aa rpeBulrraaa 0,1 mA na,4F,

ne 6rAe rio-ronsrd ot 1,5...3 mA sa naft-noaeMurQ Kanaqureril'. r:ri

yreqeH ToK ltMaT TaHTaJIoBlrTe eneKTpoJunrHu KoHAeHt"topl-llt

Ao A""et*" MrlrcpoaMrrepu), npu Kolrro {ir e o6urcx6Berro eAlrH' A'Ba

ABKa UeMArrbK or ro3l[ nA atryMllnueBnre KoHAeH3arOprI'

3azy6a e xondentamoPa.
3ary6ure 

" 
*o*n"""ttoPa ce AGr)Icsr xa aany6u B AlrerIeKTpI'l

uon.f,puSaqus, eJreKTpolrpoBoAllMocr'ir fionusaqra*) ra a MeraJrHure

(enerrpogu, KoHTaKTT[ u ueaog,u) n cqortllrrar ff eKeusaneHmvomo

musreHue na sazydume R..

3a ronn.recrnega orlegKa na sary6ure a KoHAen3aropa ce

mauzenctm xa uoia na zaey6ume tg6, xofilo [PeAcraBnsBa
aKTunrrara Moqnocr na sary6ute E KouAen3aropa P" rou

Hero rrbJrna pearcrurna Morqnocr Po ra uoxce Aa ce orrpeAeJlu or:

(6.13) tg6 = R"wC ,

KrAero t,r e KptnoBara {ecr{tra, a C - rcanaqrrertr Ha
KoxAenaaroplrrer Koltro ca rtsrorBeHu na 6asata Ha BficoKoqecro'
enerTptrqlr, npure)Kanar tg6 ot noptJrtKa Ha eAnnlrlllr no 10-4,

Mep rerbnononnrc uuar tg6 = 1.10-4, ctupotfercn![Te u cJrrcI

tgb = (1-...5).10-4, nncoxoqecrorunre KepaMnqHlr - tg6 < 6.10-''
Karo AlnetreKTprtK Ha KOITAeH3ATOpa Ce lr3[otISBaT HnCKOqeCTOTIIIT

Tpttqlr, TaxnecrrT Ha 6n6rla na sary6nte HtpacrBa c oKono ABa
HaupuMep sa xocrai[axonure rr HltcrosecrornuTe KepaM[rqHH
pu tg = 0101...0103. Hafi-roneuu ca eary6ure Ha Kox,qensaToptrre c

AeH AueneKTpI{K, rtgero tgd uoxe Aa ce IlsMeHT ot 0,1 4o 1.

AanHn ca sa qecrora I MHz.
Karcro e ttslecrnor crofiHocrra na tg6 ox&sBa cblqecTBeno

Brpxy Katrecrrenut rlamop Ha rpenrsrq,na KPbr: Konxoro tro-H]rctr
ToJrroaa K>BI{coK e Q-i}artoptr Ha KPtra.

flonsrora BMecro tgd aary6ute a KonAen3aropa ce 3aAaBar qpeg

npoqxara uy ctofinocr, I{3aecrHa Karo Kaqecmeeu fiaxmop ua xoudeu

Qc = L l tS6:  ( .E" t r0)- r .
Amusxata MoIItHocr P", romo ce orAenc B KoHAeHsaroPa lt

Fpgna, ce pascefina B oKoJrHoro nPocrpaucrBo oclroBuo qpes
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MAJIKA CTEIICI{ qPE3 ?OITJIONPOBOAIIMOCT HA II9BOAIITO. 1I N I r
IIr rrpu usBecrHlr crofiHocru na irearrrrHara Morr$roc! rr tttf
Po n ranrenca Ha EFGJTa na neroaure aary6r o* *p"*i-

P, = P-ptE,6 = tlzurg tE'6 .

BprsKa c roBa sa Ecort[ T}|n BofiAeHsarop ce slgaaa JilaKcuilal*o dony..
uma cmoilxocm Ha Ppl Korro aro co npeBnlrru cG rri6JtroA&Ba nperyr-
Ha roHAer$aropa u xeo6paMup usrr6HeHue Ha rrenoBf,Te napaxecpu,
Moqgoc? onpeAens _ErsltoxHosrt{1.1e 9a usrrorlsBaHe Ii8 ApAcH lOnAcn_
E6B BHCOKOqeCTOTHTT npouegrnaororoBr Beprn!| C r.OJreur tsanpexe-

Y ecno mru ce$q mca na rutlcntdmopaile.

KoHApHsaropa IIpr Blrcorn qecrgrlrr rorato HcnoB(Ilo cuporuaaemn

B rirroro cny.rqrn q[errnarrcrra Ha nsnoJrsnarre Ha roorrAcHseropa, H]
rep. Karo rrqrxrupaq ruDf t[narpnpaq orreuer(r, co onpeAen, He cauo or
Irr KtnarIuT$T,.HO:r (yr crnpoTtrE tcHneTo ua sany5r,tle,.Q" n napasn_
rftrAyKfnBHoct L6. Tbaa npn406nne ocodeno sHrrreHrrc npn pa60ra

craBa ctlrsuepnrdo tlrrr rrG.rat tro or ctnpocrrarlcnnxra ul;g n R*..
raro clofinocure Ha R" n Lc co onpeAenrr or roncrpyrqltrra Ha

ro-Ilrp.r n rrrllpols yGcTqDeH ooxBaT Ha gxr. o.lz e npqlcTaDeHr r&
Ha MoAyrrs Ha rrl Hnf, nxnegpxc lZ"l= @rrnrra qrcra Ht xorrAcusempb r o6aecr.

rr oT trgIroJtgBAEnC B rt€ro AfieflerTpnqeH xatept,taJl, TCXTD_
HAIT{A'ISEAHE C CBDP3AIIO C NOJIEI|,| TPYAHOCTN. IIOPAAII TOEA 3A ECGtrtt

csqecTB]rDa rpaHxwra secTdra, aqA rof,To HertDoTo r!3r!oI_
e rrsqeJrecto6p6sno. 3a nzrocrpaqur Ht trsxctrcrrttcr,o.na cEoficmare

ronAessampa E unrpor .recrdr€H o6xserna r!ur. 6.ll e n

fs = l/hr\tfE& B rgbna Eaerrrrrna pssoruxc
crnp(/tl|BJlerilreTo Ha KoHAeHgaTops cTaBa MuHrt_
iHo u paBHo Ha eKDuBaJreHrltoro cbnporndreHne
sary6nre (^8" e o6uruoneHo orono 0,02...0,5 O).

f t  a. b ' Ir t*

Our. 6.12

rMa Kanaq,IlrnDeH xaPaKftP, a IIPI rrecrorr r(>atlcoKlt or pertoHaBcrr&
rrHAyKTuBeH. Sarona BceKr,r KoHA€rrsarop Mo)Ke Aa ce usnoasna GQer-

rrecrortt II(>HItcK]r or pegoHltlcHara. c6rtpor]rBJrer}Ier! Ha roHAeHSAT(>

Ho caMo npil qecroru nt>HllcKlr or co6ctnegara My pesoHancua (rpanu_
ra pa6onra.vecrora Ha ronAenSaropa ce us6upa o6nrsonixo 1...3 rmrn
HcKa or /q). .{oram rpaullqnara sccrora Ha Hrlcro'recrorn]rre Kepa-
Hlr KoHAeH3aropn Aocrnra 80...100 MHz, nerou rr[uoBe Br,rcoKorrecro-
KepaMuHHu KonAerrsaropn uorah Aa ce lrsrronsBar1o 2000...3000 MHz.
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3U IlapaMeTcp e cBSp3AH C O6paTnMoTO trBMeHeHlIe Ha KaIIaq]ITeTa

AeH3aTopa'n3pa3fBalqoce868Bt3cTaHoBgiaHe.HaII.bpBoHar{aJIIIaTa
rrocT Ha KdnaquT€TA cneA, [peKpsTtBaHe Ha TeMrrepaTypHoTo

Cmaftutnocm na napailempbme ua xondeatamopume'
OcHosnu ilartopu, orrpeAenaurlr lrsMenenaero Ha uapaMerp[Te

n""""top"t" (r.n.tlit"T, Hsonaquollno c nporl{BrleHlle' sary6u u

TaKa ctIIlO TeXHnTe OTKa3Irr. Ca erleKrpusecKrrgr pexcuM,

BJra)r(Hoc[Ta u rrpoAbrlx(urennocrra ua pa6ora'

Teuuepatypaata cra6unnocr Ha Ka[aqurera Ha KoHAeHBaropa

parTepu3up a c men4nppamypHun xi:oefiupueum Ha Kanauumerna (TKC) o

flpu usuexenue Ha reMueparypata ? ce. il3Meng € Ha AueJIeKTpuKa

u3MeHerltte ce xspaKTepustlpa c reunepatypnua roerluqfieHT Ira Al

ipuunara upoHrlqaeMoct a"), rrnourra Hi npuuorphBaHe Ha

a c =
dc t

(6.15)

XapaxrepHa oco6eHoct, na xocra$axo-

, HI{CKOqeCTOTHUTe KepaMUr{HU I4 eJIeK-

l)' jnuTHI{Te KoHAeHSa?OplI e Ta3rr, qe TeM-
il/c,7,l)aTypHaTa saBucrrMocT na texnug xlna-

TeT e HelllrtHeftna. flopagu rota us6poe-
rre KoHAeH3aropr4 HrMar nopunpan TKC
ia T.f,x ce saAaBa TffXHaTa TeMUePaTypHa
f'aKTepucTr{Ka, KoSTo IIpeAcTaBn.gBa MaK-

t ,.iilJIHOTO OTKJIOH€HI{€ HA Ka[aUUTeTa OT
rr{HarrHara My croftHocr B nporIeHTH sa

,ins pa6ores reMrreparypeH o6xnar. 3a
:';)crpat1rrfl na r[ur. 6.13 e npeAcraBeta
i inepaTypHa XapaKTeprcTuKa Ha XocTa-
:.:.OB KOH!,€H3aTOp.

KoHgenaaroplrre c lugefina 3aBlrctlMocr Ha Kanaqrrrera or reMrrepa-
:rara c€ or6endanar tea?o rHrI I, a tesu c Henr.rHeftHa 3aBncrrMocr - Karo
r I L

Y nac TKC Ha KoHAeH3aropHTe ce osnaqaBa.rpes xou6uuaqnrr ot 6yrc-
lr qu!!pn, unr4 qpe3 qBereH 3HaK, ctoraercrBautr Ha qBerHus KoA,3a

( i 4upaHe .Ha KOHAeH3aTOpI4.
flpu ruaprr.rpoBKa Ha Bncokor{ecrorHtr KepaM}rrrnu KoHAensaropu 6yrc-

i'ir, onpeAerr.t suara rra TKC (P - nrrroc, N = uuuyc, NPO - HyneB TI(C),
,n$para - roJreMr{Hara na TKC B Mr{rrronn}r tracrn. Hanpnr,rep Pl00
) ' rBerc rBa na  TKC +100.10-6 ,  oc- l ,  NBBO -  na  TKC -890.10-1  .C- r

Kop,onoro o3Haarenue Ha reMneparypHure xapaKTepucrrrKr4 Ha 6tarap-
r.;i HI{cKor{ecToTHtr KoHAeH3ATOpI4r e AAAeHO A ra6nuqa 6.5.

T a 6 l r q a  6 . 5

,TeuneparypHa

xapartepucrurq, % *10 +20 t30 +20, -55 *50; -70 +22, -88
yKBeHO

HaqeHI4e

cTapo B C D I E FT t'2
HOBO P T U v

crBHe cTapeeHe Ha AI4eJreKTpuKa.

6.3.2. Kaacr.r{uraqur r xaparTepucruKa
Ha pa3JlnqHnTe TnnoBe KoH,qeH3aTopn

B sanucur\docr or xapaKmepa ila uS.ilcneuue ila Kana4ameraa ce pa3rlr{ya-
lar iocmonuHu, npoJileHAueu u no./rynpoMeHrtusu (douacmpofisoulu uru mpu-
,utp ) xoudcrcdmopu.

a
2
0

-2
-tl

,  @nr .  6 .13

(orvura ce trpe3 roerluqueHra Ha nlIHefiHo-pasIII}IpeHIIe Ha MeTanHlITe

tponu arr") i pa3croflHuero Mexc,q,y rffx (or'{t4Ta,ce qpes rcoeiblrquer

rruHeftno pa3lrrlrpeHlre Ha A,?IeneKTpr[Ka B rrocoKa; uep[eHAuKyn.spHa Ha

cKocrra rra erreKTpoAure, orro). 3a rcgHAeHsarop c rrrlocKlr eneKTpoA'II

MOXCe AA Ce l{nqucru oT:

C d T
= ae *2anu - d,tA N de ,

flpupaonaaauero ua TKC lr 06 He DoAlr Ao sa6eae]Kuun rperuKu' T6tf
B HopManrlrn pa6oten reMneparypeu o6xBar Ha KonAeHsaropure
HtreTo Ha eneKTPoAI4Te I{ A}IenerCTp}rKa e npine6pexc}rMo MaJrKo.

Hafi-sucori TeMrreparypna cta6lrnnocr Ha KarraqllTera nP
cnK,Aenlrre ftongeHsaropu c TKC= (20...30).10-6' oC*1 u
Te KoHAbHsaroplr, 3a Kouro TKC e orpuqareJleH u ce 'HaMr'rpa B el
-(75...150).10-6, oC-1. Kepaulrunure rongeusaroptl Mofar Aa I4Mar
rronorKlrrenea, TaI(a u orpilqarenen TI{C, rortro B 3aBlrcgMocr or r
KoHAeH3ampa ce r3MeH.a i 

"putruq"te 
ot -1500.10-6 Ao +100.10-6,

B rpyuata Ha r{ppaM}rqnure KoHAeHsaroPI{ oco6eno Mgcro saeMar'
rreparypHo cra6ntlH[Te ICoHAeH3aropr{, 3a Korrro TI{C e or nopt
+50.10-6, "C-1. Orpuqarenuum reMneparypen roe{nquenT Ra
TeTa Ha cTllpoabneKcHlrTe u Ha H.f,Kolr KepaMuqHu KoHAeHsaTopU rll

tlpeA,not{}rTaHu 868 B63IIU, Kt,q,eTO e HeO6XOglrlro Aa ce uocTllrHe
paTypHa KoMneHcaqll.s Ha I{3MegeHEeTO Ha TeXHI{Te [apaMeTp]r.
TypHo cTa6uJllrure KoHAeH3aToplt ce ![3[orI3BaT -B saAaBaUIUTe
rlpeAaBaTenu, B xeTepoArrHl{Te IIa flpueMHuq}r I{ A,p.

flpu ussecreH ac Ha KoHAeusaropa Henoavlar Kauaqurer 3a
Ha reMrreparypa ? Moxce Aa ce ust{ucfitt or:

(6.16) c(T) = c("")[1i os(? - ?")] ,

KrAero C(?") e croftnocr Ha Ka[a4![Tera Ha KoHAeH3aropa, u3Me
HoMI{HarIHara reM[eparypa (?" = 20oC).

208 .

Cta6unnoctra Ha KoHAeuaaropa 868 BpeMero ce xapaKTepu3r4pa c Ko-
uevma Ha cmapeeHe A = dC/CdT, KtAero C e xanaqrarer Ha *ongen-

laropa' r{3MepeH HenocpeAcrBeHo cneA u3forBsHero My. To3[ napaMer5p e
crr'6p3aH c neo6patuutr r{3MeHeHut Ha Karlaqttrera Ha KoHAeHSaropa BcfleA-

-n-20 0 20 tto

I I KoHcrpyupsHe, TexHororu.l ra saAe:*,qsoct Ha pCA 209



r6M Krotrro ce up}It{ucnrBar cJrpAeHr{Te (c), KepaMr4trgtrre (Kp), cm
fiorcepaMuqnute (CK) n gp.

M'ATepuan [o3BoJI.aBaT Aa ce nocTlrrHaT BrIcoKr.I cToftHocTlt Ha
HaIIpe)KeHue. HucxononToBllTe xocra$anoau KoHAeHsaropn (nop
x:spTuerluTe) ca npegna3HaqeHlr sa pa6ornra HanpexceHur or 63 no
a BtrcoKoBoIToBI{Te - 3a HanPexceHns Ao 30 kV.

Bropa rpyla BKJrK)qEa xoudenzamopume c ueopeanuveu due.

Cmogen1re KonAexaaroprr uMar MrrorocJroftHa KoncrpyKqua,
KAqecTBoTo rla AlreJreKTpnK ce n3IIoIsBaT IIJracTrrHH oT crrpEaTa

c Ae6etrnlal 20...50 pm. Co6panrrcr Kou,qen3aropex naKer ce
c:(;o6u tlj'n rrnov,vt, a Ea aan\ura or B6HIITHII Bt3AeficrBlt I rott ce
II!,IACTMAC' UIU Ce pagrrofiAra B XepMeTrItteH MeTaJreH ]rn]r KepaMnsel!

IIyc. flpousDe)KAaHrr"e cnK)AeHn rcoHAeHsaroprr rtMar Kanaqrlrrer or
Fp 200 nF n ro.rrrocr or *0,25% no *20%. flpegnovursl ce rpe[,

{nexcxure raM, KaAGTo ce ug}rcKBa Bucotca cra6trnHocr Ha Katraqltl
fiatrK,u sany6u, HanpnMep E Kp6roBeTe lla saAaBallln reHepaTopll, Ha
poF.n'ru u AP.' Hafi-muporo pasnpocrpaueHre HMar KepaulrsxlrTe
Ar[cKoBa rr MHorocJrofina (uoxoaurna) roxcrpyKrl[s. flrpa}ITe
B8:f KepaMnqeH AltcK, B6pxy gaere ubarpxHrrHrl Ha KofiTo ca

.5rnrrx elexlnonu (1a{vec1, l!:'TtIlllg 1T11I11" lil
Fi''rle'fliut), KrM Kouro ca sanoeHn 'rsEoArre lla KoHAeHsaropd (ohr.
HeAocramqu Ha rarst lmnornenzre KouAeHsarop[ oa toreMrrTe aM
r,t HeEASMOXCITOCTTA.9A IIOCTUnAHe HA BIICOKU CtOfinOCr]r Ha TeXHI,lg

qtrrer.'Mnorocnofi Hnre repaulttrHrl KoHAersaroptt ce llnroraar or
$eTLrns''paHu KepaMuqHu ntlacTltHll, npecoBaHrl rroA HaJrgraHe B
fittre'I 6nox n lrMar KoHcrpyKllrt, noAo6na Ha lroKa:taHara xa $ur.
Tbxnoaoruera Ha rsxHoro lrpottsBoAcrno BKrprtBa ouepaqulr,
ga, Ae6enocnoftnara rexnororlrc. fltpaoxa'raJlHo ce lr3ForBsr

$otue, Erpxy Konro .lpes clrTouetlar ce HaHacg cpe6rpHo-naJraArreBa

fiopur.rpatqa enerTpoAnre Ha KoHAensaropa. Cneg roaa orAenHnre
ce HacJIarBaT eAIIH Blbpxy Apyn npu TottHo npl{IloKpilBaHe Ha eJIeKT

Ot e,AII't ll C6Iq qfiIl, IIaKeTbT ce llpecoDar OTAeJIIIUTe qUIIOBe ce
'u 

ce noAnarar Ha orotrqarerlHo trsrrrtttaHe. llocnegnara ouepaqut
noctaaene{uru r.amacsHe) Ha usBoA,lrTe u 3alqura Ha KoHcrpyrqusr&
noAxoAculo JraKoBo nrrvt firacruacoBo norpnrue. KepauuHHrrre
Topn oT To3u TuII MolaT Aa ce peanfi3fipaT IIo ABa ]rar{?IHa: KaTl

slffr c usao4n (Sur. 6.1aa) wv r.'ba BrA Ha He3alqtrren 'rzu (rlnr.

{nn ronAeH3a?op[Te ce l43rroJr3Bar a xu6pugnute ge6eaocaoftnn u
c:lroftttu rrn?enpanHu cxeMrr u ce npeAnor{lrrar sa pa6ota a CBH
flop aAfi lr3B%HpeAHo MaJrKara uv co6crnena I{rrAyKTI4Brlocr.

Karo AI4eneKTpI/rK B KepaMltt{fiIITe KOHAeH3aTOpI{ Ce U3rrOJI3Ba

Bl4coKoqecrotra (e" = 10...230), Ta:xa u HlrcKot{ecrorHa KepaMtIKa.

Bucoxo'rectoruv(re KepaMI,tvHrI KoHAen3aropn ce l43rorBsr c'bc

flocrn Ha ranallr4Tera or e4utnrr\u uurorlapaga Ao A,ecerKlr Hano(pa
Totfgocr +5, +10 u *20% 14 ce xapaKTepuslrpar c nutrefir^a saBuen
ranaqurera or reMneparypata (run I). Tepuocra6nnnure Bl4coKor{e
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Korrpen3aropn (rpynr NPO, /V33 u P33) ce usrroJr3Bar B saAa-
cTSnana Ha [peAaBaTeJr]r, B xeTepoA,rrH]rTe Ha npr{eMHr4rl}r I{ Apy-

cr6[aJla, KtAero ce u3I[cKBa [oE]IIrreHa cra6raHocr Ha lrapaMerprrTe.
puTe or ocTaHaJrllre rpyur ce [guoasBa,i raro pasAeJrureJlH]r,

uParq,n, TepMoKoMneHc[paq[ n AIr.
Hlrcroqecrorntrre KepaMut{H-ra KoHAeH3aTopu, Kotrro ce npou3BexcAar

croftHocrr Ha Ka[aqrITera Eo 2r2 1tT, ce orJlurraBar c geaunefina saBucu-
Ha Kanaqlrrera or reMneparypara (rnn II). {suenenuero Ha rauaqtr:
a pa6ornnr rM Te^M[eparypen o6xrar E saBlrctrMocr or npynara Mo]tcq

6t4e or *10 no I90%. flopagu cBo.sra secra6uasocr u cpaiirarenuo Fo-
ru sary6u reslt ronAeH3aroptt ce lmnonsBar npegltMno a Hncrot{ecrorlr}r

Karo pa3AeJrlrreJrun tr r[rlrponn.
llnrlopuaqus sa r(oncrpyrr[Br$.rre oco6esocru Ha repax]rtrxlrTe rou-

u Tr{na:ra TrxHaT& TsMnepafypHa xapaKTep[cTuKa Moxe AE ce
or KoAoaoro lrM osuageulre. Karo nplrMbp rp.AoJry caAaAentr rn-

BH o3Haqexlr.l Be npegcraBennre tra r$ur. 6.142 a r!ur. 6.14d KepaMr[trnr{
HAerrs€Topll._ llapruporrara Hs_rrb_panr (KpMO -IB unra KpMO - IIC 1
n KplvtO-IIE2) u aropnz (KpMn-IB) rnu repaur.rqxn KouAeH3aropr c
roArr tt Ha qun KorrAeusaropur6 (I{M-IB, qM-IICI) crgtpxca Aorr6Jr-

6yrnn n q,ur!pu, Kolrro rMar cJregunfi cMrlcrr: Y - vun; M - uo-
O - oupecoaan; fI - noroner; I (U) - rongdnsarop c aunefina (ne.
saBnclruocr Ha Ksnaqurera or teunepiryparal 6yrra (8, C u E),

npqAcTsBnrBa KoAoBo osflaqeHl{e Ha TeMnepaTypHsTs xaFarTep![cT[-
ctmacxo ra6auqa 6.5 n qn$pa, osnsqaa&trIa reu[epa"ypnur o6xaar, sa

>ftro ce saAaaa rerreparypn€Ta xapaKTepucrrra: 1 - ga o6xsar or -55 Ao
125"C n2 - at o6xBar or -55 Ao +85oC.

Aensaropu ce [3rIoJI3Bar B rcaqecrao?o iia QnarpoBn B ToKonsrrpaB]rreJl-
xn ycrpoficrBa, Karo 6norupaulu u pagB6p3Ball[r B H]rcKorrecrorntl cxeMu
lt r.H.

pilr(.' enerTpoJrlrrHu anyunnuenn (EA) n ranTarronlr (ET) roHgeHsaropu,.
raKa cttrIo oKclrAxo.nonynpoBognnKonu (OfI) KoHAeH3aroptr. TesH ron-

flone.rero eneKtpolrnrHu KonAensarop,t ca nofirpn]r (rsrornm ce n
6nnoa.apnn eneKTponlrrrrn KoHAen3aropr), roero o3Hat{ala, qe re Morar Aa
pa6otxt npu rroc?osnHo I.IJIU nyncupaqo Hafrpe]rceHrile c onpeAeJleHa rrorr.sp-
trocr. ?lslteHeul{ero Ha nontpHocrra Ha Hattpe]Iceuuero ulru BKJIrcrrBaHero
ila erreKTpoJrytT'lufi KoHAeH3aTop B [poMeHnrrBoToKoBa Bepilra c HeAonycTl,r-
yo norrMa aMnrlr4TyA,a Ha HarlpexceHtrero (arannutygara Ha npoMenrluEara
cr,craBra *a nanpexceHrrero n,Lpxy roH4ensarbp a U* ue rpa6na Aa [peBr{-
nava 20?5 o? HeroBoro pa6otro HaflpexceH]re Up, a cywara or aM[rrr{TyAara
IrrpoMeHltlaata u^ LI rIocTofHHaTz uo c'bcTaBKa Ha Hanpe)KeHueTo BSpxy
KoHgexsaropa rpr6na Aa e rro-Manra or Uo) BoAr[ Ao npo6nn B KoHAeH3&-
rr)Da. Tora ce o6gcn.sna c BeHTurrHLlre cnoricrna Ha cl4creMara Meratl -

rfctaJlen oKuc - eneKTpotII4T, I,IgrorneHa Ha 6agata Ha MeraJII4Te atryuunnft,

K,ru rpera rpyna ce uplrtrucrsnar KoHdeHgamopume c oxcuden duercx-

f iirrratr unu suo6uit: nprr Brcrrcr{Banero fi n npara nocoKa AuenexTpuqHara
rr.ocr e MHofo roJr{Ma, a n o6patHa - u3BGHp,eAHo MarrKa, Koero e npu.ttrna
Jrf npornqaHe Ha cI4rIeH ToK r{ pa3pylrraBaHe aa oxucuus cnoit.



Karc,qtre. leKTpl{K n 
"n"xtpu' ' r i IT l i l iTrr  

l ior igeH3arop:r  ( t !nr"  6 ' i4e

r{3rlorr3Ba or(ueel{ cnofr (AlzOs r4nH Ta"2OFi 2, Haueces B pxy niiyrvlHll

vrrrvr Ta:nTaIroB eleKTPoA (alloA) 1, x:lr-r rc'li:lo ce calp3Ba lrc;;.;1it1l'te

SOJIIOC lts TOKOI43TO'{HL1Ka. BlOi: i lgt e,1el: f i ) ' .4 Ha I4OIl i IeI i3elopa tUar

npe,q,cTagfl.sBa eJIeI(acpoJIL{T 3, KOnrO CO C}jT:p58i1 n64peF,c"Pox: ls6itraKT

lqa KlbM HeFO atryMhHtr:CBa I'I'III Tar:l*sirolii i 'I 'I&c'l'xnz ! t' "TI;iiriaTeJI

NOJIIOC HA TOKO'T3TOtIHHKA.

Enextponli$rl{Te lcoHAeltsarop?l oe ortll{tiaBar or oci'i1r{eJ:Ll{Tc c

Mlr cToItHOCTl,I Ha KanaqlrTeTa' Ecc?;1riruil4 ;lo cTo'1glili ;i xI4iI5lI.: i"{r{K

paAa, npH 0THOCI4Te'IHO i{aJiKiI pa3ivrepl'{ H.'i. $oHc1'pylilj,Irj{1'a' .La3l4 Tt

oco6eHoc'r ce o6gci{.fi8a cibc cpaBHi{TerIHc t'ori.sir{ara c,Toill{oc'l iln

cTpyKqtIJiTa Ha agoA,a, r{ur{Tg e+eKTIIBHa noBGpXFiOcT ce yBeJIr4aIa,Ra

cTBeHO r{pe3 eIIEaHe Hitl'-Ipe3 H3lorg.gHeTo My BaB Iiuq Ha o6eMHo-

TpIIr{Hara [poHI,IqaeMocT I{a lI3ncJI3BaHi{f ilI 'teIeKTPllK (:a A13i)3 e"=

a sa Ta2Os 6":25), Ltatlrca?a Aedclru{a Ha o:tl{err}irl ciioiz (Ao i pnlJ u t

11' -,aBHaTa H flOB'bP}CHOCT BOAI4 npH yBenl4t{aBaHe JIa r{ecTOTaTa AO Hapa-
r r:aHe ira safy6are I4 nosBa IIa AoIrEnHrrreIHa [apa3plTHa I4rHAyKTtrBHocr).
.\ .);iAy oKcrrAr{pagara !i HeoKcnEupaHara rrenTrr ce pa3rrolana abrrnrtpna
! rlrs, r{M[perHr{paHa c nacToo6pa3eH_erleKTpoJrr{r. K'rv g,oete r43rr.bJrH8-
, .i\I{ pon.ETa Ha eneKTpoAPI MeTaIH}l JIeHTI4 ce cB6p3BaT I4rsBoAHr4Te Kpa-
lr .r aa KoH,q,eH3aTopa. Hasiltata KoHAeH3aTopHa ceKqfi.fi ce noKpHBa c
rr, . rouenpoHnrlaeMa o6BHBKa, ilpeurrrcraaula 6bp3oro tr3c,bxBaHe Ha eJrer-
1' :]]pt'fa, cneA KoeTo ce IIoMecTBa B saulnTeri MeTaIreH Kopnyc, KaTo I43BoA5T
lr, Ilr{oEa ce n3orlupa oT o6rllaTa Maca, a Tosrr Ha KaToAa ce cBGp3Ba c Me-
1 .i{Hr. Kopnyc,

Ilpr.r oxcngno-rrorrynpoBogxnKoBiare KoriAeu3a?opr{ BMecro re qen }trr.l
n. iroo6pa3eH AI{eneKT,p}IK ce Lr3rroJrsna cnolz notrynpoBoAHl/rK, HafieceH He-
r PeAcTBeHo Brpxy oKlrcHlr.E croft.

Pa6olrrnsr reMneparypen o6xBar Ha erreKTpolr{THrrre KolrAen3aroptr
c( irrpaHu{aBa or,H3noJlg'saHu.tr ereKlponuT, ra'io cb Hairrupa o6uKHoBeHo
D F.aHt4rIuTe oT -40 Ao +85"C, a upr{ cneqfianHo }tBubJrHeHLre Mo}rce Aa ce
pi,rrirlrpr{ oT -60 AO +125"C. floaHara rpaHrrqa Ha TeMEepaTypHr,ts o6xDaT
cr. Olpalll4qaBa oT ToqKaTa Ha SaMpb3aaHe Ha eJIeKTpoJII4Ta, a FopHaTa -

0'f pg3KoTo HapacTBaHe Ha yTeqHun ToK B KoHAeH3aTopa HaA onpeAene-
h;, '.r'eMnep&Typa, acneA,cTBue Ha KoeTo e B'b3MolKeH To[rIr{HeH npo6ne. 3a

,oTHrrs TeMnepaTypeH o6xBaT TeMrlepaTypHaTa xapaKTepr{cTprKa H8 Ka-
r.ii4TeTa Ha KoHAeH3aTOpa e clrJIHo HeJlr{gefiHa, KaTo nptr IIoB}IIIIaBaHe Ha
r,rnepaTypaTa Ao ropHaTa rpaHrrqa Ka[aqrrTeTbT HapacTBa no 20...30% or
l,lifiHarHaTa clr cToftHocT, a upu [oHHxcaBaHeTo fi Eo AonHaTa rpaHHqa
iiAqlITET'bT MO'KE AA HAMAJIEE AO ABA N6T'I. NO.CN'IHOTO B'I}I'H}Iq HA HH-

O(r,rTe TeMuepaTypr,r B:bpxy KauaqnTeTa Ha KoHAeHsaTopnTe ce o6fcHsBe c
lcf,rnepaTypHaTa 3aDucI{MocT Ha c'bupoTr.tBJleHneTo lta eleKTporuTa, KoeTo
nl)rr reMneparypn, 6nu3xr[ Ao roqKara Ha 3aMp']b3aaner nprrgo6nna ivrHono
for-ieMlr crofiHocru lr roBa BoALt Ao c'bulecTreHo rraMarrgBane Ha e+eKTI/rBHI4tr
lirr iaqI4TeT Ha KoH,qeH3aTopa.

r/,r'.{, K'bM KOI,ITO ce.np,ltr{I4CngBat B'b3AyIlHIrTer la3O}tanGIIHeHilTe II BaKy-

H|: i4Te KOHAeH3aTOpU.

O6uure cBolzcrBa Ha nocrorHnure KonAeH3aropvt, KoltTo rp.f,6Ba Aa
r)Tr{rrrar npu cxeMHoro rrM lrpl4no)KeHue, ca rlnlocrpHpaHl4 Ha $nl. 6.15.

gaxa) n Bany6u, npoll3rl4qar ocHoBI{o or cRoilcrBara Ha LtBIIo.ir3RaII:{t

neKTir,rK. He rpa6na F,a ce BadpaBtl, qe MatlKara F,e6enI,IHa I{a c-rilci{Hs

ofpaHuqaBa cToftHocTl,il 'e Ha pa60'fHHTe .Hanpex{el1r4g., 3a KoI{To ce

BJ{T eneK"po[r{?]IHTe KOHLeIISATOpU. TlLtCa llanpilMep nPrt a"rlytvtllil

erIeKTp or!{?Hlr KoHAe H 3 aTO pI4 MaKCI4 MaJIHOTO p a6OTHO itanl) e }KC IJI4e

ra 550 V, a npr,r raHTaJroBI{Te - 150 V (no-ua.'rroro pa6or}1o F;anp
Ha ilocneAHl/rTe He e npo6nel,r, Tibil KaTo re ce upeAiloqHTaT B L{r.IK
aTIOpHr{ anapaTypli, pa6oTeulr{ c HI4cKlr 3axpaHBarql4 nanpexieirllt).

B sagucl,Iluocr or clbcrogl{lrero Ha eneKTpoJI?ITa KoHEeH3arop?ITe
pa3g,en.fiT Ha TeqHrI, cyKn fi TBa,pAI4.

Tgno. npeAI4McTBaTa Ha TaiITaIGn?i're ejres?poJrl{T}t14 KoHgel'i3a'rcrpi4

atLyMlIH?reBI/rTe, uspasjiBaudr4 ce B no-I\{atlKfi're l{Ni faSapn'i:I'i1{ pa3Me'llpl

roJrsM cnequor4r{eH Kanaq,I4TeT), fio-BlltcoKaTa fiM TeMnepaTypna 14 BI

cTa6IrJrHocT, a TaKa ca'lqo no-MarIKIi ToKo$e Ha y'rerlKa (eAL{}{ Ao ABa

KoHAeH3dTopnre B [ocor{a i{a HrrcKr4']ce reriEeparypr4 (Ao --60oC) r<rrtr
TponLITir ce Ao6aat err,rrroB cnHpr. ElercrponnrGT Ha 'raH'ra):rotsr,rre Kr

B ctctana Ha eJleKTporlirra Ha aJry\{i{HueBllt"e Kougei,Isa'ropi4 fi ap arrretpute Ha erleKTporlrrrHr,ITe KoHAeH 3arop yI s aBvlc fiT or qecrora-

Karo toBa Brr4.sHue e oco6eHo cliurHo nplr oTpl4qaTerrHv reMneparyp?r.eTl{rleHfrrlrKon, 6opHa Kucerl,rHa r{ noAeH pa3TBop Ha s.MoII.fiK. llpu
r,':JI?IV4B8H€TO Ha r{eCTOTaTa HaA OnpeA,erleHa CTOIZHOCT BOA!! AO rJ.aMan*KOI4 KOHAeH3aTOpI4 BMeCTO eTl4jleHl.JrtrKOn, rOltto e OTpOEeH, Ce i,Is

frII4II,epI4H, HO rlo TO3p1 HAI{HH Ce rrOBIltUraBa _Teh{nepaTyp&Ta HA 3aM rdc Ha KaIIaqnTeTa 14 yBerlr4qaBaE€ Ha sary6nTe B KoHAeH3aTopar KaTo

,'r{ pe3oHaHcHara qecrora roft ly6r4 [paKrl4rrecKr4 cBoa xanarluret. Any-Ha eneKTpofiura. 3a paeui.rpqBaHe Ha pa6orHr{.s reh,ineparypeu o5x
l;ilI€BHT€ eneKTpOIIlITHIlt KOHAeH3a?OPU !IMaT HllCKa pe3oHallcHa i{ecTOTa

o:.r,:lro 20 kHz), gorcaro npu raHTaJIoBIrrTe KoH,qeH3arop[ Tff AocTuna Ao Hs-

3aropr{ ce Hsfornr Ha 6a3ara sa4J%-roa pa3TBop ua FI2SOa prnfiLi , ,ico Meraxepqa. Ero 3alqo npu pa60Ta Ha eJIeKTpolI4TeH KoHAeH3a?oD
r'::irpoKorleHToBa cxeMa IlapanenHo Ha Helo ce BKrIIor{Ba Bl4coKor{ec?oTeHOco6euoct Ha reqHilTe raH'ratloBu KoH[ellgaropld e H3rior3aa

ano,q, BGB BI,IE Ha IIfirrrrHAGp c fiopecra crpyKTypa, dnaro4apenwe ua r;:lMrrlrreH, ctlrpoQnerccen) KoHAqH3arop, KoIiTo 6lI oclrrypnn npaBIdJrHara
t;ora Ha cxeMara g o6nactra Ha Br4coKnre qecrort{.ro e$errunHara noBtpxHocr na eileKTpoAa ce yoerr{r{aaa 40...,1i0

*-l€TBGpra rpyra ce BKtIIoyBar KoHdeH3amopume c ez,tdyuteu dueterc-CpaBHeHHe C Ta3!{ Ha n['IrTeIi UlInlIHECp tr no To3H HaqHri ce yBeII?l

3HaqI4TerIHo rexHuqr cneqr$IrreH Karraqr,ITer.

Cyxure etIeKTponHTHr{ KoHAeHsaropr4 npeAcraBrrsBar ABe riaB
pyno QorrHeBI4 tIeHTH or Merarl c BeHTI,IrIHr4 cBofrcrna, noB6px
eAHaTa oT KOr4To ce erlBa rlr ce noKpi4Ba c oKrlceH cnofi (npn no-
KOr{ecToTHtITe KOHAeH3aTOpII OKCHAI4paHaTa IIeHTa He Ce eIIBa, ,1611
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-j Kana4ntu"uo-nufi""r, KoHAeEBarop c nuneftna gaBr4crurMocr Me)rcAyr Ha 3aB6pr&He Ha poropa I4 Kanarrr4Tera. potopuure urracrllHH HarcoH[.H3arop r.rMar $opr.,rara Ha nony*ptsr (<[ur. 6.16a _ l) ro-*on 
""i:JBa 3a Hacrporzxa B Crryrrar4Te K.faro ce I{3I4ICKBa MarIsK roe$raquexr.:TOTHO nOKpHTI,Ie.

) 
"1"."::::: ".T":i_1_1A:H 

3 aro p c n u ubft na B aB r{cr,r Moc r Me )rcAy 6rE_rrr; 3an.bprarre Ha poropa u pe3oHarrcnara qecrora. C nyH#up aa' li'164 - 2 e uaprupana Soplrara Ha poropHara RJracrr4Ha, Koaro cej3Ba B [paKT]IKara' Tc ce orJruyaBa or t"opa*""uo rr3t{r4ctleHara, Ho':noxcnrla, itfi rato fiogBorlffBa n" 
"" ""onu".gr 

pasMepl4Te Ha KorrAeH_' .j npfi 3aIIasBaHe Ha saKOHa Ha lr'Me'eHlru ," ,i^rrorrri;";;,-;,^'-^""

,,:,::::y:tri1.l-"_::1":p*;;;';;#ffi fi li"T;.Ji""fu"3,T
:r KoeTo ce upeAnoquTa B npr4eMHUTe anapaTypu.

I t BT nuoso-a'Hee' KOHAeH3arop c nuuerrna 3aBI4CI4MOCT MerKAy ,b,"bJra
-,pra'e Ha porop& !I pe'o'arrcHara A,'JIXCUHa Ha BGJIHara. Heronlr.srr.rer e [pofiopq]to'anerr Ha xaa,rqpatd .'a,g, ttapa*r' Koero roda ruu13aTOp e r43aecTeH orqe KaTo.KBaA,paTuqeH. Qopuata 

"* 
poroprr"*u

; Jlotapnm,rlrqen KonApH3arop, rofiro ce xapaKTeprt3upa c roBa, qe:TeJIHoTo I{sMe}ieHUe Ha Kanaql{TeTa npH 3aB6pTaHe Ha pOTOpa C eAUIt-j e rrocrof,H'O 3a r{ffJrara cfiarta (Qnr. 6.16a - 11. vt"non * 
"" 

u 
"r-

j'en:flr upra6opra, a TaKa cbulc B HsKoH upeAaBaTeJIHra ycrpoftcraa., rotorlacrl{ H Hata KoIi{:T}r:./ KIlH.tr ce e llarorcpt JIa rcaro Harl_ noE xo4r_
t)OMeHr'II{B}IrC KO}IAei-ia,i'Optt, KaTO Lf I{{lI.O ye(:TO C q*.O 

"r1rr"Op&arrr*

O/c\ aa
t)

a)

pesoHaHcHu KpCroBe qp-e-3 KOMrreHcaqI4s Ha oTKtIOHeHlIqTa Ha rrapaM

Ha rexHrrre eJreMenTtt. Kanaqrr elrt rra Aouacrpoftnauryrte KIHAeH

ce x3Mens caMo B upoqeca Ha perynupaHe' cJreA roeto tofi ce (lurcnpa

Bpeue Ha.eKcrlJroararrPr.flTa ocraBa Heu3Meuerr' Tesn xoHAeH3aropI4I ce (

qaBaT OT npoMeHnuBltTe c no-ManKu rpaHuqn Ha tIsMeHeHI'Ie Ha

!I Pa3Meplrr KaTO MIIIIIIMaIIHn'ET HM KanaqrTe? e eAllHIIq'I IIll

o,,[.;;ffi;* 
""p"pr 

or eA,r,r'uqu Ao H{KonKo cror}I' nuro$apaga.

flpouennraaure KonAensaroplr Morar g,a 6lg,al c ilexaHuuHo ultu

mpwtec\o ynpasneHue Ha RanauumemQ-

Tnnu'uro 3a KoHcrpyKtllrtlTe rra KoHAeH3aroprITe c MexaHuqHo

BJTeHI'Ie Ha Ka[aquTeTa e ToBa, qe TexHilTe eIIeKTpOA]r Ca peafiusupaHl[

porop u crarop. 9pea uexanlrr{Ho 3anspraue Ha po"opa ce }r3Meut

Ha npunoKpHBAHe Ha eneKTpoA,IlTe It oT TaM KaIraIl?ITeTsT Ha KOH

pa. .Kato AlrerIeKTPlrK E TesH KoHAeH3aroPu ce usuorl3Ba Bc3Ayx unll

A,uerleKTplrqen Marepl'tan (repavura)'

Potopm lt craroptT Ha npoMenJrlllBlrre lI notry[poMenJrllB]ITe

B Orrp€,qetleHu r

florrynpoveHJrl/tBr{Te KouAeusaropu ce u3rlon3Bar 3a
?)

Our. 6.16

{rrr. 6.16a. Hafi-uruporco pasupocrpaneH?re r,rMar
r iure xapaKrepncrurcri:

| . ,rsTl{Htir e AaAeHa na $rar. 6.16 _ -3.

ol
0'

KOHAeH3aTopLtTe c6c

saropn MorKe Ea 6t4e peaausnpaH spes ABe rpy[u ycnopeAHu rr

Ha eA,HaKBo pascrosHtre eAHa or Apyra rrJracrItHLI' Potopnure

ca paarlorrorcexlr Bbpxy o6u1a oc, uocPeAcrBoM Kof,To re ce n

BMe'IcAIIH}rTeMe)I(AycTaTopHI,rTenI IacTuHI4I I {noTo3l l rHat{uHce

e$emnanara uM nnorq Ha np[noKplrnane._ flo-roJreMu cTOftHOcTII Ha

qlrTeTa ce nocTutaT spes yBenuqaBaHe Ha 6pox na poTopHlrTe u cTaTO

naacrunn. Baxcna xapaKTepucruKa Ha KouAeH3aropure or rosll

BltcI{MocTTa Ha lr3MeHeHUerO Ha K&rraq}rTera oT tr%Jla Ha

poTopHuTe IIJraCTlrHlI rp, xofiro ollpeAent 3aKoHa Ha lI3MeHeHDIe Ha

tara npu Hactpofira Ha Kptra. Tasll sanucuMocr ce oupegelx ot r$

Ha poropntlTe rrracr$Hn, Konro sa ns6poenure uo-Aotry crryi{au e
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L:.3TliOrlKa Ha Citl lL1-Ita?li i i l ! '1'rwF,(: ri}:I ioiiKO Kotll lpH3aT,iJil{r! Ce

cc%psBa.f ! o6utr 5norc, trpl-n KofiTo Bcul-''Kl4 pOTCpI4 Ce 3aLBI{x€Bar c

oc. Ti13r,r KoHCTPyKqIIJ{ e e,q,Ha oT qecTo cpeulaHl4Te Ir IIpI4 no.rly[poMel

?e KoHEeH3aTopu. Ha $l t r .  6,166 e AaEeHa MHofonf iacr l4HHa KcI I

Ha nonyupoMe3tluB KoH,qel{3aropr KorlTo B saBllci4Mocr or 6po.s Ha r

Hrrre n ocnryp.ana I43MeHeHI4e Ha KanaqllTel'a or 2 xo 2L pF- flpegcta

ua rfunn.6.16e xoHg,eH3arop e or cGu1ug rl{nr Ho B Hero e I'I3uon3BaH

Ar,reneKTFI{K. t{pes usMeHeHue Ha pa3Mepl4Te My ce nocrl4rar MaKc

c1'oiu Hoctc Ha Kanirqurera B rpaHlIIIIlTe or 6 no I10 pF.

TTIspe66 pa3npocrpaneHl/re B etierTpoHHrlTe anapa'ryptl e Ha:

npeAcraBeHara rl'a, drur. 6.16a AIitcKoBa KoHcrpyKIIH.s I{a Ao}racrpoli
g"rrtr.op. Ts ce c'sc, ou or KepaMtlr{Ha ocrloBa - crarop (1), nopxy

F'',b} BVTAHa (:eKTO:f e HaHeceH cnofi cpe6po' Ha cT aropa e baKpeneH

ce KepaMpiqeH [,rictt - porop (2), n'lpxy tcoliro cculo B,rB Soprraata na

e orroiKeHo cpe6po. .,liaxcrtualuala crofrHocr Ha KanaqllTera Ha

3aTopa c'boTBe?cfha Hit, notio)KeHr{eTo rta poropa, npu KoeTo noc

l"{l/ CeKl'Op CGBnaAa c 'IO3I4 Ha CTaTOpa' A trf'lllldMAnljaTa - Ha flo

ero, rrpr4 Koe'ro ABa'!'a cerTopa ca nporl4llonoflox(llll. Karo guear

B To3r'r KoHIleH3arol,r cny)Kl{ KepaMtrKara na potdpa. Ha $urypata
MapKr4parll4 vr3Boqvtre Ha KoHAeH3aropar a c 4 *' otnop?ITe 3a 3aK

Ha drrrr. 3.i6d e A,aI1eHa vogu$nxaqlrfl Ha ro3l1t run KoHAeH3aropI4t

tr1Jr4 AvrarlcT'r,p Ha po.lopa 10 mm Ilo3BofitBa 1a ce nocrl'rrHar Ma

c'rollrrocrlr Ha ICanaIII4Tcra oT 10 go 60 pF.

Pa:npoc'.'paHeHa e cGu{o I{ KoHcrpyKl{I4.ara Ha noJlynpoMeHnrrBll

;qetr3aTOpH) nplt KoI,ITO CTaTOp%T 14 pOTOp?'T Ce. Uepa6ornaT KaTo ABa

ar.}Jvr Lu4nu:HAPUt a IIIOU{Ta HA nPI4[OpI4BaHe rla erleKTpoAtlTe Ce n

qp e 3 n paBon v frlei'tllo rlpl{AB I'IxBaHe Ha poropa.

tilroltrxa, ria KaEaIlHTera npfi eJleKTplrt{ecKvt yfipaaIrfleMl4Te Ko

r ' rp lac.cnoc. l " I4|aqpe3H3}"{eHeHueHaAue' IeKTpI, I r { I IaTanpoHl4TlaeMoc, l

i ia  pa3crotHwero d,  Me)KAy cnerct fogure Ha KoHAeH3aropa.

B nnpnun cfiyrafr. Karo A,I{eteKTpI{K Ha KoHAeHsaropa ce LI3notI

rHcTOKepaMI4Ka, r{U'ITO e SABPICIII- C1'U{eCTBeHO OT HanperHa:COcTTa Ha

Tpr4vecKoTo nojle H To3-It TI4n i',iOHAeH:JaTopI{ ce Hapt{t{aT BopUKOHou' I

I 'OKepa \ , rHKaTanp I4HaAne )KHK ibMrpynaTa r i ace fHeToe I I eKTp I {L lUTe
{":iIcK'rp!{qHK M.aTepuanv c ,u,oMeHHa C',UpyK"ypar KoIITO Ce XapaKTe

c ]}lefir41,leutH.a 3aBI{cI4Mocr

creKTpl,IqecKaTa uH Ay Kl\r[fl

tP,

Il

crreAoBarerlHo n e ) u nan
t0

6

TA FIA BGIIUIHOTO EIICKTPI'I

ne E u c tBleHr{ero AI4erIeK
xI,rcrepe3l,rc. Tunvt'luu
cTn Ha Al{eneK"prt t{HaTa n

I 2 3 E,Yvlctt
eMocT Ha MATepI/AII],I 3A BApv

OT HANDCIHATOCTTA HA EJICK'

Et
( i ) v n . 6 . 1 7

cKoro nore ca Ea[e}lw Ha Qr'lI..
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a)
BapzrcoHgure I4Mar KoHcr

,J )TIIIIHA C TASU HA A}TCKOBI4TE KCPAMI,IT{HH KOHACH3ATOPI4, KATO NPH I{3-

, ,.rrre na Lr4aMeTGpa Ha At4cKa ot 2 Ao 25 mm MaKcprMarHusT Ka[aqr4TeT
rpa or 650 pE ao 95 nF. j\tarap r{c KanaqtrrerGT Ha Bapr4KoHA,r4Te tro-
(a ce usMen.rr B 3uaqureJrau fpanurdx (npnruepno 2...5 nmu), Te He ca
''rktIlv pa3[PocTpauellue KaTo eJIeMeHTLT aa nactpoftxa, rsit KaTo npl{-
rsar Hrrcra cra6ulHoct Ha Karraqr{Tera, Tosa npordvasa or rrpeAcra-
.''a Ha $rar.6.176 m',rneparypHa Balr4cuMocr tra s Ha uarepuaa.2, Kosro

r.. r..i HenoBaTa Iri.IcKaTa TeMnepaTypHa c'ra6unnocT ,qeMoHcTpl{pa !I cnequ.
,:ara oco6egocT Ha cetHeTDeJreKTprrrIHTe Aa€ana3BaT cBor4Te cBofrcTBa

B onpeg,ereH TeMrreparypen o6xnar. IIpu rrarpanaHe Ao reMnepary-
:.J-Br4coKrI or r,Hap, cefHeroerreKTpr.ir{ecKa roqKa Ha Kropu, AoMeHHara
'liTypa ce pasnaAa 14 cefHeToeJreKTpnKa npeMHHaBa B napaeneKTpuqe-

' i|bcTo.gHue, KoeTo ce ctufoaorrAa c p.E3Ko HaMa[.gBAHe Ha €. oCHOeHO'ru.
rr:loxceHve Ha BapI4KoHAuTe e cB'bpsaHo c peanHsallusTa Ha napaMeTpllr-
, .ycr4ngarenu, $asoperyrraropu, yMuolrcureJrrlr Ha r{ecrora, MoA,ynaropu,
L r.raltsaropn Ha HanperKeHue, ynpaBrlaer'rn Qultpu u Ap.r B KoHTO Te

::tfioJl3Bar Karo HenlzHeftnn eaeueHTlr, y[paBtIgBaIrII4 napaMerpplTe Ha
' ,t'tpl4r{eclcl4 BepI{ftI 3a cMeTKa Ha u3MeHeHzeTo Ha cBo.g Kanaql4reT II0A
i1 'fBI4eTO Ha nl-nnOXCeHlI KBM lf.'Ix HaIIpe)ICeHH.E, pa3IIHr{aBaUIU Ce n() aM-

l i r }yAa u qecTcTa.

i:Iali-urnporo npntoxieutre Karo eJreMerrrrlt sa'nacrpoftra Ha KF'lfoBe
ri)?ritrpr,I, 3a ynpaBneHue Ha !:recToraba Ha reHeparopl4 rr r.H" noHacro-
i ,r ca HaMepIInE BTOpI4.fiT TlIn eneKTpl{r{ecK4 ynpaBn.fieMll KoHAeH3aTo-
, r rperreur4 s{tpuK a nu. Baprarcanor npeAoraBrrff Ba nolrynpoBognnrcou guo4,

r , ri gefrctnne ce ocHoBaBa Ha 3aBHcl4Mocrra Ha KarlaqHTera Ha p - n npe-
).,r or [plrrro)KeHoro K,bM Hero o6patHo HanperceH]re'[/p. flpu H3MeHe-

,{a oopaTHoTo Hanpe)KeHl,re ce npoMeH.rr ruHpI4HaTa Ha p - ?2 npexoEa
= 0,8(L/n + 0'83)0'5), B pe3ynrar Ha Koetro KarraqrlTertT ce rr3Menr B
ileTcTBUe C lISpaSA:

L'  :  l28S(Un *  0,83)-c,5 ,

. , :o 5 e uorr l  Ha,npexol(s.
. ianaqlrterot Ha Bapr4xanrrrre npr4 3aAaAeHo HoMLIHanHo o6patno Ha-
."inlre Moxce ga 6tge or eAlrnrrr1n.Ao HtKorrKo crorrru nuxo$apaga rr

,rrfBa rrpH Marccr.l.'{aJrHoro pa60ruo Hanpe}KeHr4e Ao H.rrKorrKo eAuHurrr4
fapag,a (rcoe$lnlrrenrtT Ha iloKptrrr,re no Kanaq,urer Ba pa3rruqur.rr,e

rre Bapr4Karlr{ Aoc"r{na Ao oKono 20). Ha {rnr" 6.18a e npeAcratseHa ru-
i1 3ABI{CI4MOCT IIA KAIIAqTITCTA HA BAPI{KAN OT NPI'IIO)KCHOTO K'bM HEI'O

'. rHo Hanpe:/r{eHl{1,

-l,apr,rrciirru're 00 rltnugaB&-r: I LrllcoKu ctoffn-rctpt Ha Kar{ecrBenux i$ax-
jc i.o,t HJiKor-rl(o As;it?Kr,r I{o H,rri(orrKo cr.orzqn), xoitro 3aBltcn clbrqe-

'io ol qectorara !r ni,]r{[o)rceHc,To c5pa,ruc Hanpex;euue ($r.rr. 6.186)" Oc_
,'oB?. Te rrpvrre}Kab8n. Btr(;nr(a 'i..J14.lirlarjrl)',.i;i ctafl:nnilcr, i{ori.I.{} e $yn-

Ha npnrlr) )Kenatu c 5pa.rrto ua':rplslr.:ex"':, irlil r,. .j. 1 d e)
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a) t) 8)
'  @ur. 6.18

EnarogapeHue Ha SHar{fiTeJIHoro ll3Meneflue Ha Karraqurera

M'' l . ' j lal laynpaB.rl . f iBauloToHa[pe)KeHUe,B]rcoKI' IgCHKaqecTBeH
cra6unnoit, MaJrKI4Te cr{ pasMepu n' orctcrBl'eTo Ha uexanratrgfu

sal lpeHacTpoiira,aapural l l {TecaceyTB6pAI4JII4IIoHacTo.[uIeM
ilel)cneKTlltBHu ereMe?HH 3a HacTpoftKa u vpe}lacToftKa'

6 .4 ,1 .

rn\,
\ J '

Knac

6.4. IIHAYKTtrTBHII BOBIIHII

u$rlsaqng n napaMerpfi. Ha I{HAyKTITBHHTe

Cnqpe4 KoncrpyKunsra cu 6o6nuute ce pa3Aens" Ha HsKoJrKo

s) 6o6uira srs BLIA na cno6onna crrl4parra cdo}ryff?"^i"-:Tl::i,j

HaDr{Tt{ B'bpxy AI{ereKTp}tt{Ha ocHola; 6) 6o6unu.6ee u c rlepo:

.-rprruu"""; nj eiiHocnonin (pegonu lI TopouAannl) 1 ytrylrocro!
Er{, ceKl{tronupaul{r 

" 
yilna.pialna HaMorKa I4 Ap'); r) 6o6unra c

rr &3Meuseviu unlryt tnunoct; g) o6eung rt lieqarun 6o6uttu'
Ocnon_nr'rte cnofr ctaa Ha I4HAyKTlIBHara

npeAct'aBrrr r{pes eKBI4BarIeHTHara fi cxer'ra (

KOATO OCBeH OCHOBHIT(.S ilapaMeTsp Ha

Ta uHAyKTltrnoc'r ,L, BKJIK,qBa lr fiapa3,rrrlvl:re

MeTpn: IIHAyKTI4BHOCT Ha I{3BOg'I4Te (OTqereHa
Our .  6 .19 co6ctneH KanauuTeT c7 vI 9r'B:,,.FaJIeHTTIO

:aue Hz zarYfute R7-

flo-4ony e r,aAel{a KparKa xaparTepucrvrKa Ha BceKI{ eArrn or

TpHTe Ha tru,q,yK'flrnHa 6o5uHa, Kot{To ce u3rroJl3Bar nptl KoHcrpyKT

npoeKTI4paHe,

Houurtataa a,ldyKmusnocm L, u lonycmuua omKrtouettufl b1'

I4stroassaultre B paAr{oerreKTponl{K ata 6o6unu wwat

oT eAUHUI{?I Ha}IOXeHP}r ,qo cTortlqu M?rnl4xeHplrr a TOr{HOcrra

Br.ICr4MOC,T OT I4snttIH.sBaHaTa $ynrqtax Bapupa oT t{acTpl oT II

220
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i'lerxr! nqcueHTa-(uplr cepltiino upou:nogcrBo Molr(e Aa ce ocurypr/r ro-
'.ro.ocr l...2To).

3a onpegenane Ha IlHAyKTtrBHocrra na e4Rocnolina 6o6una c rrJr%THo
:aBlrra rraMorKa, pasrroJroxceua Bbpxy AlrenexrptrsHa ocHoBa (r!ur. 6.20a),

i.forKe Aa ce U3IIOII3Ba U3pa3%T:

,i.18) r, : kpo$ry. : (U?) ,r,ro-' = LoDN2LI-, , H ,'  ' -  4  D  \  b  /  t

{cibAero: D = Do +'d (Do e A,uaMertp Ha ocHoBara , a d -Ar4aMerap Ha rrpo-
''oAHlrKa) u b ca AuaMerbp u 4rnxcuira Ha HaMorKara; rD2 f 4 - cerreuue Ha
ililMorKara; N - 6poft Ha HaBlrBKr{t:e1:k - roe(luquerm, roftro orq}rra HaMa-
rirFaHeTo Ila HHAyKTTIBHOCT?& Ha 606r,lna c rpaftna AbnrEcI{Ha BCJIeACTBIe
:,ascefiBaHe rra MaIHrrrTHoTo noJle B Kpauula"a f (C,yneauvaBaHe Ha A%xxcu-'{.}Ta Ha 6o6usara'rosu xoe$nqueuT KJroHtr rbu eAdunqa u rrplr b > 20D

' npl4eMa 6 : 1)i llo = 4nl0-r , H/* - a6conrorsara MarglrrHaupoHrrqae-
iocr Ha BaKyyrvr (Ha g,ueaempr4snara ocHosa).

@ur. 6,20

Ha 6agata Ha lro3Harrr or enexTporexnrlKara u3pa31r 3a onpe,q,en.sue
,ra xoe$u4renTa Ha paacerZrane Ha nonero fr e nocrpoena rpalpravHara sa-
rfuclrMocr na frur 6.20e, xosrci no3Bor.sBa rrpu krsBecrna crofinocr Ha c,bo-
'r dorueHuerif, b I D pa ce onpeAei.r{ xoe+uqzent'tr Ls na eg,uocnoftna 6o6una
t l D : 0 ) .

IIpu roreuu croriHocru Ha uHAyKT?rBHocrra (1, > isO g.H') ce il3fiotr-
iirar Muorocnoitnu 6o6unw ($nr.6.206), 3a Korrro onpegenrr4n DeoMerpr{-.
,rer,r pa3Mepu ca cpeAnr{tr [I{aMetbF D"p, A,bJrxcnHara b n paguannara
tiu6ennna t Ha nauorrara. Vls,iucnsBanero Ha lrHAyKTuBnocrra fla raKlIBa
i,oSunu uplr BaAaAeHu crofinoctlr Ha cbornorrreuurra bf D"o utf D", ce us-
r".--pruBa r{pes orrruraHe or rpa$uKara Ha $zr. 6.20e na roe(lnqueura Ls u
i'::irroJr3BaHe na rloprrryaa 6. 18.

Lo
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3a unxcenepnrr ugtll4crleHu.ti Ha LIHAyKTtIBHocrra na eguocnoftHa

Ha, 3a KO.STO C'bOTIIOIUeHHeTO Ha feoMerprrr{HtlTe pa3Mepr{ BapI'Ipa B I-

\ure b I D = 0, 5.,.2 c rorrnocr 1%, voxe Aa ce l43rrotl3Ba cnegHara orlpo

$opvyla:

.-r,qi3l''t;'rBiia'ri.t.:rial'HI1?trj4, nPofliillae&{cc:1'tIa $.rpouartrlrtuJ:ITe c.irpqeBrr-
i14 saRI,IcH cr cJl(.AHr.rre daxroplr:

. a) OmxocumerHa it4a'?Humio ,pouurlon.Mocm Ha u3,on3oHua $epo-uuzttu-.'eH .Mamepudtt p,r. 3a HaMa.[.snaHe na eary6zre or BI{xpoBI{ ToKoBe B ccpqe_
,iHara r:ipr.r neiiHoro HsForB.fiHe ce rrsnorr3Bar $epouarnurHr4 MareprraJrr{ c
.i4coKo cnerlu$uvno c'bnporr4Dne:P.ue pi MafHr{ToArrerreKTpr4rlu (rap6oHua-
:o xcel l . f i3o u, aricu$ep, sa Kouro p, :  10...50) u $eputu (p, :  10...8000 r
:  . l08 . . .1010.  { - lm) .

6) rlopna Ha cbpuesuHama. Hafi-rol.sua crotrnocr Ha pc uMa,r c6prle-
':-rHIr, npu KoI4TO MafHr{TUHTe CI{'IOBII nl'lH,nil Ha flotlero na 6o6unara ce
arBapgr B no-FotlgMara r{acr or nGT.{ CU npe3 $eporr,rarnurHllt Marepllarl
:i ;v{}rlir{M&llHa .{acr or rl,brt aM npeMrlrHaBa npe3 BB3Ayxa. B rona orHolue-
-,4n Ntar{cl4M_iiilHa e$erctnBHa MafHtrrHa npoHllq,aeMocr HMa ropou,qarrHara

.;rrtcBrrira (fiur.6.21a), rrpH Ko.rrro cHrroBtrre flvtHvrn 
"a 

r*nu"nnrrroro nole
,.. 3i:,TB3pgT l.t3rl.gJio n neg. 3a TopoI4AanHaTa c6pL(eBHH& lr" : pr v 3aToBa
't ce l{Bflorlsiia 3a ?I3rorDgHe Ha o6paaqra 3a I{3MepBaHe Ha napaMerprrre Ha'lt)oMrlfHl,rrrrr{ ?r{arepr4arrn. Or (6.23) .ce nonyr{aBa crreAHn.sr rrspa3 3a r43-
,:.rcJI{BaHe l]a IIiI,qyKTnBHOcTTa Ha paBHOMepHO HaBrrTa BCpxy TopouAatrHa

,pLeBtrl la 6a6utta:

1 ^ D _
L :  I F o \ , / y ' 2 h l n  

: i a  ,
U B T

(6.1e)

(6.23)

t:o##, PH,

D.pN21o-3  _ .  l /H  .
r , t25bf  D"P +  1 '25 t f  D"p  +  o ,  375 ' ,  ' ,

"s xouto b, t w D"o ce 3aMecrBar B mm.
B yKB o6xnira uHAyKTr{BHLrre 6o6uttu ce pear's'pat satl-qecto

csO6og,rra cntrpana (Oes ocHona) c nplIHy[,I4TeIIHa cTGnKa r vr1rr4 13,aTa

3'bK OT npOBOAHUK C Kp,bltlo HanpeqHo ceqeHner r{ugro '!H[,yKT''IBHOCT

onpeAen.s oT l{spa3a:

B Kotro b u D ce saMecrBar s mm.
Aro 6o6pl}raTa ce HaBtre c [ptrHyA,r4TerrHa cTBnKa r, npeBnulaBal4a

aMeTspa Ha HaMOTbr{H[rr upoBoA,uux d, Ueftnata I4HAyKTI4BHoCT HaMaII

BcJIeA,crBlIe otcna6naue Ha B3ailMHara I4HAyKTprBHocr Me)rcAy HaBI4BKIII

3a rarcana 6o6waa.L ltonce Aa ce onpeAerll{ or raspaa (6'19), ol rcotlTo

&I3BaX(,q,a uonpan%r{Etl.f,T q[eH ar:

(6.20) L,L :  0 ,25N D.n-4(r  I  d  -  t ) ( rz  -  r  f  d) ,  P 'H,

K,bILerO D Ce Sa!"tectBa B mm. .
3a vnorocnofiHrlTe 6o6nHu e I43BeAeH ctulo onpocreH I'I3pa3 3a

crr.sBaHe Ha ITHAyKTIIBHOCTTa:

(6 .21)  L  -

(6.22) n H ,

KtAero I w d ca AGn)KI,IHa er A,uaMerGP Ha npoBoAHIrKa, lnm.
' I4ugyr:rnuHocrra Ha 6o6nna c $epouaruvrl{a ctpueBrlua I{a

BcJIeAcrBIle KoHIIeHTpaqvIg. Ha MarHlITHoro none Ha 6o6ptnara n c'l

HATA:

q  AI :_ " , ,  _ :  A t N ,  ,Lc :  l t r cL  =  Po l t c  
,  

'

KGAero pc e eQeKmuBHo- j,'tc?Hum4u npoHuque^rocnr HQ cbp4esuHuntil

rroKasBa Kciii(o n6TI4 ?IHAyKTuBHocrra Ha 6o6r'rHa c $epouarHI'ITHa cG

auna .L. HapacrBa cnpeuo rasu Ha 6o6utta 6ea c:spqenrana -L; ,9. - ce

Ha c:bpUeBIIHara; I - AcIIxcnHa Ha cpeAgaTa MafHI4THa cl4noBa nu6vrs.l

6pofr  Ha HaBrIBKure Ha 6o6uHatai  Ar -  cne4uf iuuex xoefu7ueum ua (

^\a?HumHama cbpvesuHa, Kofito e paBeH Ha lrHAyKTHBHocrrar nocrtrr
pasnnexcA,auaTa c'BpIlcBI4Ha npU HaBvrBaHeTO CaMO H2 enrla rtantlrrxa i
ce Ba Bc.axa crsullapru3rrpaHa ctpqewrHa D nI{).

t i i . 2 ' r )

:i:.rlero I.),r' u I)r', ca ssHtueH r4 BtTperueH Ar,raMerGp, a b - anco.{uHa Ha
.rpor4Aa.

q5s81
Orf .  6 .21

3_a lqo6cT ao npr4 ,r3rorBrHero Ha 6o6unara, varuroo6pasHuTe c6pqe-
rirn ($ur. 6.21,6) ce crno6.qnar or ABe r{acrr,r, npr{ Koero Heus6excHo rro nrrlr
. MarHr4THLIr nOTOK Ce no.EB.rIBa B63AyIIIeH npolden, BoAeuI Ao HaMaII.gBaHe

e$ertunHara MarHrlTHa npoHr4qaeMocr Ha c6pqe Bvt:r,ara. llo-ocesaevo e
,ira HaMangBaHe Ha pc B cnyvauTe, KoraTo c Aen noB[t[raBaHe Ha TeMnepa-
i:lrara cra6i.uluocr Ha 6o6prnar:a B.ctpldenI4Hara ce B6Be)KAa t43KycrneHo
:,rrabK Bt3,q,yrueH npoqen s, TaKa KaKTo e nota3aHo Ha Sranypara. Hali-uaa-

e crofrnocrra Ha pc Ha r{HnHHApfir{Ha ctprlenraHa ($ur. G.Zle), KGAero
t{TI{ ilOrloBrrHara or nGT.E Ha Mai'iii{1-iifiTe cinfioB'l nvrHuu npeMr4HaBa npes
3AyXa.

u) Btauuu<t pa3nonoaceHue Hu i ld6u6nume Ha 6o6uuama u cbptleeuHuma.
, ixoT o no-6lu3o e pa3norro)KeHa ctpqeBr{Hara Ao HaBHBKHTe ua 6o6usara.

L: o,zr (r" $ 
-.r) ,
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To' IKoBaIIo-cHnHoeHeI iHoToB.I |v I f iHvIeBspxynoIIeToHa.Te3uHaauBK'I .
paAu ra3l4 npirvuna e$exruntara Marnltrna flponlllraeMocr Ha eg'Hocnou

6o6nna e no-rorlgMa or ragl4 Ha MnofocroftHa csc c.rrr1u.n AI4IaMercp

ocHoBaTa.
Bprsrara MerKAy lrc Ha ctpqeBl4lHara' nefinata reoMerpu{ u pr Ha

,rorr""""tt rlepouarnuteH MarePl{an MolKe Aa ce u3BeAe Haft-necno sa t

t {aaHaTopol IAa' IHacSpI leBI, IHa'SKoaToIIoI IT.EHaMarHI4TIIu. t rnoToK

ulecrDyBa B63A,yrIrHa Mex(AriIHa. B tosu c[y'{aft cpeAnara MatHurHa cprJ

JrlrHlrff, qIIsTo AsJrXGfiHa I e panna Ha cpeAnI4S nepilMeTbp Ha TOpOuAat

SaTBapSnpesABayqacTtKacpa3nut rHoMaFHI ITHOCtr rpoTI4Bt IeHUe: r I1
aurryv"cirK c Albn)rcl{Ha l" e npes {epouarnulHlrs MaTepua[ u Her(

MaTHHTH9 c6[po3trBrrern"" u p"""o ni ,Rrr" = l"f'(FsprS"), a alopnat c

rrnua lr - upe3 B'b3Aylrrnlrs npoqefl u HefoBoro MafHllT.rro ctnporlrBner

Rrr, = ir/(poS"). Karo ce B3eMe rrpeABuA,, se ABere MaFHurHI4 c'brrporl/t

:H:,/lfl CACBsp3aHlI IIOCtreAOBaTenHo u eKBITBaJIeHTHOTO lrM MafHtITHC

;;;;;;;" = II\top"S") e paBuo Ha,raxnara cyMa' r'e' R'" = R'" *

3A OnpeAenglle rra pc ce nofiyt{aBa cndAH}rgT u3pa3:

(6.25)
Prtt": 1"fl!l,Tfl

3a saft-.recto cpeulaHr4Te sOpUU ha Ma|HI4THII ccprleBl4Htl 3a I4IlAy

suu 6o6rtHu, rrpeg,craBeuu na ![lrn. 6'21, uspaalt 3a pc Moxce A'a ce onp

rro cJIeAHUg Har{I[H:

'  I tc= Pr
Itr

(6.26) . 
Fc x 

TT p,tn
2rt,'  F "N  r+ r r ,

3a ropor4Aanna (1" :0;

sa .{aruxoo6paana (lu - s ( l")

3a qnrlrrrrApu'rua (lr e, l.) .

3a Aa ce HaMaIr!! BJrtIrHlIeTo Ha eneKTpoMarHlITHOTO IIOIIe H&

HaTa Bspxy ApyrllTe etIeMeHTE Ha.CXeMsTar a TaKa c'bulo ,q,a ce Halv

BIU.SHUeTO Ha B6HIITHI4 TIOJIeTa BApXy 6o6unara, Ts ce noMecTBa B5B

Tpeu$rocTTa Ha MeTaJreH eKpaH. rlonero Ha 6o6l[rata.uHAyKTUpa B eK

ToKoBe, qusro rrocoKa e nporlrBonoJloxcna Ha roKa s 6o6uHata' llo

TOBA MA|HIITHUTe rrO/IeTa na 6o6unata !I Ha eKpaHa ca npoTllrBonono

no nocoKa, T,e. eKpaH:br otcaa6sa ocHoBHoTo noJre Ha 6o6uuata,

eKBrrBaJreHTHo Ha HaMaJI.SBaHe Ha Hefiuata uH,EyKTltBHocr'

Ta Ha eKpaHr{paHa 6o6una trB Mo)Ke Aa Ce ollpeAerru oprreHTI,IpoBGqHO

u3pa3a:

(6.27) Ls= L['- (#)'l l' - (#)']'
K6A,ero: -L e nnAyrrltaHocr na 6o6ltnara 6es erpaul D u l)r - Alt
Ha 6o6tanara r{ Ha eKpaHa: lrE - Bilcoqnna Ha eKpaua.

224

C-o6cmeeu Kansqtnem ra 6o6urama C6
Mexcgy orAeJr'rrre ''aBuBKa na 6o6uHara (xaro pesynrar or eneKTpn-

:cKoro rroJrer Koero ce gar8apg npe3 BbBAyxa, A[eJleKTprrrca na o"nonara
fepouaraur'ara c6pqeBuni), a rara 

"uqo 
uex.Ay HaBHDKrlrre lr eKpaHa

r{ Apyr[ eJreMeHTu HA KOHCTpyK4ngra csulecrByDar eJteMeHTapHu pas-
eAeJIeH[ Ka[aqurernr Kouro uorar Aa ce SaMeHar c eAnH ersnianeHrex

rrurerr HapeqeH co6crneH KanEr(rrrer na 606nnaca-c2. Tosr rnpasn-
rasnarlnrer B 3aBucnMocr or rcoHcrpyKrrn.f,T8 Xa 606xxara Eaprrpa Bof rracru or nuro$aprnF Ao Hcrcorro.Aecerrlr rrnr.Oa'paia rnLtsIrOJr3BaHero na 606unrre a o6nacma Ha BUCOKtTe qecrort.

e*BuEaJre'Tnara cxbMa aa 606una, npegcraaena_xa rlnn. 6.1g, ce EH*AO,c11 e BKnmeeH rrapaJrenHo Ha uHAyrcrlrBHocrra z.-ti""'""".Lii", 
"u ""roru rro-BucoKrf or pegogancrlara r{ectora /e na {opuupan[c napanenennr.r,'rl Kpsr eKEUDaJI.HTHOTO Csnpor[BJreH]re na 606niara n r"'orr"qu-BeH XapaKTep, a 3a rrecrorn rro-HlrcKrr or .fo - ltHAyKTrBeH. O64rnoaeHo5ornara qecrora na 6o6unara ce us6rpa a-". n-rp" tlrru '.>HlrcKa or

HAIlCHATA.

Haft-uarmr e co6cuenutr Kauaqr[Ter na e^xocnoftnnre 6o6unn, Koft-
::.I!_:1"*.sa 1...2 pF. Tofi 3aBrircu oT AlraMerapa D u nta*rnn"r" Aooou'arar cr6[Kara Ha HaMorKara r't/r Auene*Tpnnrt'ara rrpo'I/tqaeMocr
Marepl4arra Ha oc'oBara er Karo sa Haft-qecto [3[orISBaHLITe 3a oc'o_AHeJreKTpr{q}r c s Ar 4...6 lrorre Aa ce onpeAeJr}r or crre,q,H"." 

"*rr"oi"iil)MyJIa:

f 8 )  C7=  k1k2D,  pF  ,
t D9e saMecTBa B cm, a rOerlUquiarlme rt1 I.I ft2, oTpa3.rrBau[r4 BIlI.a_

:i:1"i"i;y : F::aT::l Ha HaMorKarai" or"".", or rrpeAc"aBe-na <[ur. 6.22a u 6 rpaQu.tru 
""""""ro"r".

Mmffi
E;

Orr. 6.22

tt

a)

1T: "" 
B3eMar npeABr{A opueHTnpoa,brrHnre rpaHr,u{H, B Kor4To ce ,rs-

: *Y::33::Tl:.:it1Y:11I'a es'ocIoftxa 6o6'Ha ;-";;;;;;'" 
"-re uu croftnocrtr ',a roe$nqnenrnre fr1 u &2, uoxce;;';;;;;;T;v^ (0 ,5 . . .1 ,5 )D,  pF.

;T;XJ#:"::::?*:_":"n::::_y:co6crneursKanarr?rrerrplrre_,traT MnorocJrofixtte gg6ryl",_rrgrr Kouro B 3aBlrcnMocT oT Tr{na;:1i;rrca'ra c7, Bapupa or (8...s) ir i"" d;;;; 
" 

y""""p"r"i. 
".ro'.*") so

h,)lrc,fpynpane, Texnoaorxi n HaacTKAHOCT Xa pcA
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30 pF r noaeqe (aa 6o6urur c PeAoBa nauorra)' fIPu tesu 6:!-!:"

orAaneqedocr Ha rt&EllDKrtre or fr,uea6rrpn'rHara ocnoBa e[eKTprd'

IroJIe'Ce KOHIIeHTpUPa ocltoDrio B HaMOTtC'8Ta n 3a?oBa E6pxy cooq

*rtttntttut Ha 6o6unara' cSl4ecrBeno Bnr'lgglre oKasBar u3onaqrsra

MOT'brtIIug nItoBoAHlIK'tI nMnPerHllpalq,I|Te JIAKOAe I[ KOM[ayHA]t' !

TlrpoBGtruo onpeAentue sa Ci na unon6cnofill 6-o-9""4 c peAoBa Hl

K6Aero etr vt €iz e oTHocHTe,IHa AHeJteKTplrt{Ha nponuqaiMocr Ha l

qnsra Ha upoBoAHur.D u Ha rrurrpernuPaqur aar!y--1o111y11js;i

"-p-""""p""i 
6o6m:at e', = 1); I"r4 tD"n - Atn)rcIlna Ha cpeAHaTa

na 6o6uxarar cm.- - 
H;;;s; co6crneH Kanaqurer nplrrexcaBar 6o6unure c

t"" 
"-tpq""una 

(oco6eno reslil c vamroo6pa3Ha caPqeDlrHat KtAero

* ge lid"""" lso...ao1 pF),-tlft Karo npr{ Tax ce nosBsBa At>tt6rr}

;;-fi"* saCt', ro"eo ce b6ycnane or napa3rrnl{Te Kanaq}rreru

MotKe Ad ce n3Dtplllil c rroMolqra Ha cneAHtla ]I3pa3:

(6.2e) d; = (0,845€rr *0,823e"r)1.n, PF ,

HaBrDKlrre npea uarepuarla Ha CtPqeBrIHara' , -^E^-^

" 
&p4"", roftio e rotrKoBa rto-roJrtMt.KoJrrcoro no-MaJrKo e

*""il;;;;;;;" 

"I?oe"t"* "oa". 
so HapacrBaHe na co6crse'l.t

naq}ITeTBcIIeAcTDue[o'BaTaHanapasllTeHKarraq'ITeTMe]KAyHaBr,,,^h^ n^-tr. [?d e n'SCTO.I

MerKAy 6o6nnata u eKPaHa' < n6'fip" 
*ott"tpyupaie Ha ltHgyKTlranu 6o6nnn crpeMe)Kar e (

"r 
*"rlq"t"t 

"" 
6oO"Hara,q,a lrua MuulrMaanu crofino-ct!:-1?l-ir"o"""io"lrs 

u lrKB o6xsara tofi:uorre Aa craHe ct]rBMePuM c

BnrKanaqtrrer'Koero3aTpyAHf, BanactpoilrataT-p-".".T:-T:"t:i

il";;;;;; ;"t;;;;- 
" 

noiuxcasa qecrorHara rau cta6unsoct'

"" ""t"n"t"lre 
na sany6'rTe B AlreneKTplrKa na c I TIaMaJIABa Ka

rlartop Ha Kp6ra. --^ a/raD RnR taq os
3a flaf,fansaaHe Ha CO6CrseHlra KanaquTeT na vKB 6o6una rq ce

" "";;;;;;" 
tto"pe6p"tr ''po'oA'ur raro cno6oA'a cnupa'ra c nPr

;";;;;;;;; (6:i. o.zza). rlo rosu Ha'lrn' 911T1::111:"#i,:::
;'#;; i ft':iit;'; ;fi;;""" ".'o"" 

Ha aHaJlorlrvHa esuocnonxa
HaBtITa Etpxy g""rru*rp""na ocioaa' Ocnen to"t t:-1:-1":^1T::,
n o D n t o  D  D i ' 4 J

HaBuru Btpxy rcep"ranvHa ocHoaa c pe6pa 3a 3aKpeuBane Ha HaBII

Co6ctseHr.st Kanaqgrer na vnorocnof,na 6o6nna Molrce Aa

MaJIeH qpe3 n3rorBtnero ft aon suA Ha orAejtnlt ceKqr{n' cB'bP3arrr4

;Jil'u'';;;tpu"""tot3Ba'eroHayHlrBePc-aT:-:1Y:::1i::"1";
;;;;;;;;" ^i c t ce Atfix(n Ha KptcrocBaHe Ha HaBtrBK]rre or c'bc

;;;i+;;.0-zz71.rip"""*'1"oynpu''^':9.?::::yi:::i1^1t;1"PsAvpv '- 
*1u"""" na 6pol Ha ceKItr'uI'ITe n (npenop'r'rna

ce rrocrrra qpeg yBe' 
T'x ' a raKa cbura ttpes I

He npeBilInaaa 5) u pa3crosnuero Me)KAy 
^.."-;

;;;;;;"po""h.t Ha actKa ceKql.t' 3a cnyvaure Koraro pa3cro'

MexcAy ceKllulrre e flo-rorlgMo l4nt4 paBHo Ha TsxHara luupoql4Ha:

(6.30) C  r  =  C r r ( 0 ; 3 3 n  *  0 , 6 7 )  f n ,

KrAeTo C;, e co6ctaeH Kanaqurer Ha eAHa ceKqut'
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80 HA AKTI'rBnUre aarySg B HaMorKara_, co6crnenns Kanaulrrer, c6prre-
aTa u eKpaHa:

L ) q|- wlf Rr,

Exeuearreamnomo ctnpbmu,4eHue ua sazy6ume e 6o6unamo.Rl e clMa or
rr,taaJreHTHOTO CSnpOTrrBJteHI[e na sary6ure B npoBoAHtilca Ha HaMorKa_
r?r, B 4[ererrp]rKa na co6crgeHut Kanaquret -Eo, rts QepouafHurHara

E n a eKpaHa.l?s, T.e. Rr, = R.'+ no {n" + itB.

61
<Drr. 6.23

Kaqecmeen fiaxmop aa undyr<mueaa 6o6una e6
Baxcen napaMertp. rrp]r -r.r3nongBaHero na 6o6r,rnnre B pe 3oHaHcH]r Kp6.
e rexHutr KarrecrBeH $arrop, rofiro xariaKTepr,r3r{pa orHocr{TeJrHoro

cruporurneHuero 8r, otvnra KaKTO Sary6nte np}r nocrojlHeH TOK, Ta-
1 _{o_Trrl*"reJrnure eary6u BcJrqAcrBr{e Ha crcun_e$erra {nonrpxHocren

) r eoercm na 6nuroir, Konro'ce rro""r*-rpri;;a;;;;;;;;"r,
BucokoqecrorHr cxeMlr, t.e. .Br, = no + AB. Ttil RaTo nocro.sHgrirgr

t3
t

,t

rn

C1d)

Eporllt{a [pe3 l(f,rara nnoul Ha Hanpeq'oro ceqe're Ha npoBoAHura,s
STHOCTTa My B$B BC.SKA TOTTIC,A HA CerfeHnero e eAHaKBA, eriaHBanentao-

c6[rporr4rBrreH[e Ha sary6r,ne B HaMOT%qeH npoBoAHur c Araxcnna I ce
)eAeJrr no n3Becr'ara {opuyna po = pl/s. B peeyniar na.crun-e$ema
roKoqecrorHr,t.f,T TOK nporuqa ocHoBHO B nOB%pXHOCten crofi c ge6eruna= (nrpso)-o,s, rca"Fcrarre Ha Koero 

"6errraHbro """"*""-x, 
;io"og""_\... r.- er\e,rv no NeErv EgrEtr,.l.IrrrtroTo celleHue,]la npoBoAH]l_

HaMaJrsBa (S; = zrd 6") u ryaro pesynrat or roBa ctrrpor]rBnenlrero My
,acrBa no orHolrleHre Ha nocrotHHOTOKOBOrO. flpn HaBIIBAHe Ha npo_

B cnrtpaJra Bspxy paenpeAeneH]reTo Ha ToKa B HanpeqlloTo.My
3arroqBa Aa oKa3Ba E[rrsnre eQerrtr Ha 6lusocr, uspasnnaul ce aacKBaHe Ha roKa K6M Oce'ara ,ovr*us. aa 606uxara (rbnr. o.zga) lr ToBairyr{Ha 3a AoIIGnHureJIHO HEpacrBSHe Ha sary6nre. dcneH or v"tror.r.

nprrJlorKeHoro Hanpelr(eHne, AorrbJlHl,rreJrHoro xaf acrnane Ha sary6urepoBoAHuKia BcJIeAcrBlre Ha clroMe_Harure e$exrn 3aB[cr{ or AuaMeffipanpoBoAunra d n pasuepnre na 6o6nuara. 3a 6o6rna . ,lrrl'r"o 
"""n_eA,Ha AO. Apyna xagusrn eKEI{BaJIeHTHOTO CtnpoT}rBJreHrle na rary6rare n)BoAHuKa Ha HauorKara Monce ga ce oupefen]r or ]tgpa3a:

) R,, = Eo[r + r(o) + (rnNd/D)rc(")l ,



rsb4ero &ynrq,usra ,F (r) orvuta Brlrsallerb na crnn-e{erra, a G(
orlerra na 6nneocr n rexnnre ctofilroctlr Morar,Ag ce ortrerar or c:
.rEuq,u; apryMer{rtT na $yrrqnure c i 10, 6dJ7; nz - rcoe(luqnent,
Tarrl BlvbsKara MerKAy er[erta na 6nngocr u p'aaueprte na 6o6unara;

lr!nr. 6.234).
3a scsKa 6o6una ccu{ecrByBa onrdudnen A}taMerbP Ha

d6pa, npv rofiro xeftnom c6nporlIBJleHile ea BrcoKoqecTornus to*

nirranno. Toaa e AeuoncrpupaHo sa $ur.6.236, Kbgero e npeAcl
gaBucllMocTTa Ha HapacTBaHeTo lra c6flpoTnBnel|lIeTo Ha npoBoAHrlK

crBrre Ha crnn-e([ercra u etlema xa 6nngocr. A.R npu saAa4erra qect

AuaMerspa d (tcpana 3). Tasn saarrcilMbcr e rotryqeua qpe3 cyM
xapaKTePRCTlIKlrTe, OTpA3gBAIq,n nOOTAenHO BJrlrsH[eTo Ha ABa?a
gecrorHr.t eilerra npil pa3ruqxu Alr8MeTplr I{8 npoBo,q,HlrKa:
ra / or.rnra Bnrtggtrero na crua-erlerTa, a xapaKTepl4ctuxa 2 - Ha e
na 6ausocr.

Karcro ce ErrlI(Aa or lmpa3 (6.32) il rlur. 6.234, eHaqtITeJrHo
na sary6ure or e$erta na 6ausocT ce rtocT]rfa qpe3 yBeJI]rt{aBaHe Ha

unorocaofina 6o6nna.
Sna"lureano HaMatItBaHe Ha BJllrfiHlreTo Ha cKlrH*e$erta ra na

na 6ansoct sa rrecrorlr no 3 MHz cQ lrocTlrna rrpes HaBuBaHe Ha

TprIqHuTe pagMepu na 6O6nnara, Ho TOBa e E npoT*lBopeqne c usgcKBat{

Ba MunrrMn3upaHe Ha pasMepure na rlynxqlronaJlHr{Te B\3nr:,rr na anat'

para. ,(oraaaHq er tre 3a ocurypf,BsBe Ha MuHlrManan sary6u B rrpoBoE
e neo6xo,q,uMo pa3Mep[Te na 6o6snata gd ce we6upar. B,ctIeAHr{Te npaE
b/D:0,6...1,2 (no-raanxata ctofinoct ce ornacs sa 6o6ugu c uo-roJu
alel,rp) - sa e,trHbcaofi sa 6o6una u b f D 

"o 
= 0, 2.'.0., 5; t f D", : 0, 3"'0,

t nurlleaAparen npoBoAnlrK, rofiro ce c'bcrovr or orAeJrHrr u3onupa
Mexcg,y ctnKura, ycy:ra&u c onpe,qeJlena crarrKa. I4anongaaneto Ha
npoBoAHnI( 3a AtJlroBttnoar,I u cpeAnoBlbtlrloBlr 6o6uau so4z Ao ysi

BaHe Ha rex:avrf, KaqecrBeH rlartop c 30...40%. flpu no-aucoKn qe(

flopaAl{ HeAonycrttMo yBer}rqaBane na sary6}ITe B }I3oJlaqusra Ha
nlrrqen,q,pareH rrporoAHuK He ce I43noJI3Ba. 3a nasunane Ha Ktc(
u YKB 6o6utru Hafi-.{ecro ce }r3nor3dar MeAHIrl npoBo,q,Hl4q}r rrlu lu
IIEJIKE u nocpe6pexu ueqnu npoBoAHlrqu

Exnu.nanesrHoro canpornBJreHrle na sary6ure E AneneKTpllrKa Htl
crlennfi Kanaqurer na 6o6undra .Bo uo:re Aa ce onpeAe/I?r or [3pa3a:

(6.33) n) -  us L2C1|IE6 ,

KtAero @ e KptroBa qecrora Ha nPuro)KeHoro Hanpetcenue; C7o-
Kara Ha co6craehni KanaqvlTer, Kotro ce orrpeg,ens or eneKTplt
noae npes AI4eneKTpltKa (nponopqlronaJrHa e Ha Ar{eneKTpuqnara
qaeMocT 6 Ha MATepUAnA HA OCHODaTa !I Ha I43OIaq''I'ITa Ha

tg 6 - raxrexc Ha tr%Jra na aary6nre B Ar{eJreKTpuKa Ha ocHona?a lI

rrucTl Ha rrpoBoAHI{Ka.
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:

flopag,u roBa qe.Bo e nponopqrrouaJruo Ha rperara crerreu Ha qecrorar
ta, eary6ure E AneJreKTpuKa ce nposBsnar oco6etro crurno n 6o6unn, npeg-
HasHaqeHlr sa pa6ora B KGcoBbJrnonus u yKB o6xaaTa, KbAeTo Te AocTI,rraT
50Vo dn eary6ure B MeATa. 3a rcxnoro nauaa.sbane e neo6xog,rauo ga ce
rrpeAnpfieMar rfepru sa HaMaJraBaHe Ha croftHoatnTe na Cy,s u tg6. Tora
ce rrocrlrra vpes ua6op Ha noAxoA,grq AueneKTplt{eH Marepuan 3a ocaoBa Ha
6o6uazta, {a rofiro ertg6 e MlHrrMaJrHo (naupuuep noan-
cTr.rpoJl, xepaunra) nau
IdHa cn[paJra.

IlsnoJIsBaHe.aa 6o6nxa, pcaJru3r,rpaxa Karo cso6o-

B Arnroar.nnoBns u cpeAuoBrnnoBrrs o6xaarn sary6nre a co6crsexux.
Kanaqurer na 6o6uuara ca roJrKoBa MaJrKu, qe nparTurtecKu Morar Aa ce
ripeHe6penxat

Sary6uro ara r$epouarulrrHara ctpqerlrHa ca cyMa or' sary6ra-
Te oT xllcTepe3llc, oT BtIxpoB[ ToKoBe u oT MatHuTHo: nocJleAefi-
crBlle, ?,e. eKBltBatrenTnoro cbnporuBneu]re Ha sany6nte B c%pqeB]ruara
fi" = 8* * ft"t * fi*.rr. Tesu aary6u Morar Aa ce onpeAensr or ntloulra Ha
cTaTnqHLI.E r{ ArrHaMuqHI{c xucTepegllceH IIIIKSJI Ha U3nOJI3BaHUS 3a U3-
norB.sHe Ha crpqeBlrnara Marepraa. Crrqecriynar euuuplrrrnr4r r$opuyau,
KoIITO IIOSBOISBaT npu lISBecTHU MatHIltTHtI u eJleKTpuqecKu IIapaMeTpIr

na ilepor*arx[Turra Marepuafl, rlopua rr pa3Mepu Ha ctpqeBlrnara tr fotre-
Mrrna rr secrora Ha lrportrqarqrr.E rrpe3 HaMorKaTa rqr Aa 6oAar ofipeAe-
nerrr{ eKB}rBaJreHTHrlrTe c6rrpoT}rBJreHnfi Ha sary6ure oT xr{cTepesuc (,Rr),
or BrrxpoBlr roKoBe (ftr*) 

" 
or MarnlrrHo 

'nocaeqeftcrarai 
(.Brr"). Tara

HanpuMep sa orrpeAenaxe na .E* u na -Rrr.Morar Aa ce r!3[on3nar usBec-
THI{Te u3pa3u sa aKTuBHara MorqHocr, pa3ceafia B cbpqeBuHaba B pe3yn-
rar Ha sary6n or xucrepe3rrrc u Brrxpoan ToKoBe: P* -- 

IBkfV. : I2R* u
l'>rr= gBz^f2v.= I?R"r, I Kolrro B^ e ua*cuMaJlHa r{HAyKIIHt Ha [oJIe-

TO B MaTepfiAJIa, CSSAaAeHa OT EpOTlrt{AqI[S Upe3 HaMOTKaTa TOK C tOJIe-

uu:aa f n trecrora f;V" - o6eu na ctpqeBr.tnara; q u g - roerluquenrra,
3aBucelqu or flapaMerprrre Ha Marep]raJla, {opuara }r pa3Mepure Ha crpqe-
pr,rnara; ,? - crerreHoH uor(a3a?er, roftTo B 3aBucqrMocr or rorreMlrHara Ha
Il^ uwa crofiHocrr.r 1,6...). I4HflyrcrunHhre 6o6lnrrt ps6brtrT s o6nacrra fia
cna6o uoguarHurBane Ha Mareplrana (n o6nacma na Peneft),.nopagu roero
xHcTepesrlrcHure sary6u ca cpaBH[TeJIHo MaJIKH. Ttfi xaro Pm napacrna
c KuaApara Ha qecrorara, onpeAenaulu ba nucorcoqecrornure o6xnatu ca
rary6ure or BrrxpoBr{ ToKoBe. 3a tgxHoro HaMaJrtrBaHe ctpqeBllrH?ITe ce
lr3forB.trT or $epouarnrrrnrr Marepnaflu c Br{coKo cneqn$nvno c6nporr{-
rtnenue p: Seputn utln MbfnlrToAueteKTpuqu. I

O6urnoaeno B cnpaBorrnulrlrre 3a $epouarHnrHure Marepr4aJrlr ce Aa-
rar ctofiuoctute na ranfeHca Ha bn'brla Ha MarlruTHure sary6n tg 6r, rcoero
tro3Bol.sBa nprt rr3r{I{crgaaHe Ha eKBuBaJreHTHoTo cbupoTuBneHrle Ha 34ry-
6nre a c.bprleBr{Hara Ea ce ugtrofisBa r{3pas%T:

((i.34) R" = uLtE6* .
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(6.35)

'Bptsrata MexcAy KaqecrBenl'ts rlartop Ha 6o6una c^rle

"rpq"i*"" 
Qu n roin ua ctulara 6o6uuz 6es crpfieanna Q6

Qt"=aL# |R5,

KAAeTO R5 e eKE$B&TIeHTHO CsnpOTlrBJIeHUe HA aary6ure a 6o6nsata

crplleBtIxa, Irorca3Ba, qe rrpu ft. ( fto (roeto e B cllra 3a qecrorfi rro-Hll

or rpa*nqHara qecroTa 
". ""lton"""riur 

ilepouarHure' uarepuaa) altr

xcgauero Ha ctprreBrrna BoAIt Ao yaeJrlrsaBaxe Ha Q-rlarropa noqru pc E

rr. O6urnoaeno Q-rlarTop,bT na 6o6una 6es capqernHa !rM& cToRDIocTI[-

30 no 150-200. Karcto e rrsBecruor upll ynenuqaBarre Ha qecrorar

Tnara rrpou]rlraeMocr ia rlepnrrite nauansna, a sary6ure E Tf,x -Hal
;;;;; ;;;;;.; 

" "" 
oitplsnena .'edrota 

.uno*ntunsr 
p'"1$ + R"l

i,roxe 4a ce orcSxce no-MarrbK or eArrHuIIa, T.e. cbPqeBnnara Aa HaMaJrr[
rrecTBeHtrr rlartop na 6o6unara. Btnpern ToBa B [paKTuKaTa ce
rlecTo Aa.ce llgnoJlgBan cSpIIeBUHlI 3q pefyn[palle Ha UHAyKTIIBHOCTTa I

6o6una, M&Kap qe re HaMarrsBar HeftHhr Q-{arrop.
Erparurpanero tla eAHa 6o6nna i Bo4lt Ap HaMaJrfiBaHe Ha Kaqe(

:flug, fi frarmp, KoeTQ ce AtnrKlI KaKTO Ha HaMaIItBaHe Ha nefinal|a

AyxrnsHo"r i, r.r. 4 Ha noaBa Ha Aorltrn[TeJrnt{ aary6u B eKPaHa'

Br[BarreHTHOTO crupoT]raJreHne xa sary6lrre B eKpaHa Rg Ce OIleHtrBa
cTEeHO qpe3 saTnxBaHsTo a 6o6unata, uopoAeHo oT HaJrUt{UeTO Ha eKpl

ds : ftB : e(L - Le)ds. l
C,ma6amoEm xa nap'anempume na uudyxmaeua 6o6una'
Hafi-cunnia nus$ne BtPxy [aPauerP]tre Ha eAHa 6o6nna oKa3Bar

rr€paTypaTs rt EJrAFaTa" flpn nsueneHlre Ha TeM[epaTypaTa ce neoMeH.sT

HefrHuTe pa3Mepg Ha OcHOBaTa 14 Ha HaMoT,5tIHItS npoBggnUr (roerO r

AO rrsMegeg14e HA CTbfIKaTA U AUAMeT,3pA H8 HaBgBKr'rrc); cueqn$utrxoro (

uporlrBneHue p Ha uPoEoAHuKar AuerleKTPlrrtxara npounqaeMoct u tg6'

MaTepuaJlarraocxoaata'aTaKacbtr loMarH[THaTaIIpoH}IqaeMocTll
Ha MaTepnana rra c6pI{eB[HAT& flOpag,u ioaa ugMeHen]reTo Ha TeMReI

p.ra aogu Ao rrpoMsna Ha ]rHAyKT]rBHocrra, K&qecraeuug r]artop lr

crBenna Kanaqtrrer na 6b6unarar Koero e HelKelarerlno. 
'IbM_fleparyp

n3MeHeHDrt Ha rrapaMerpnTe Ha 6o6nnata MoFar Aa 6rgat o6patraun

neo6paruulr. O6paruunre reMneparypHll I43'MeHeHHs Ha IIHA,yKTI{
Ta ce xapaKtepn3upar c meilnepamypeu xoeSu4ueHm HQ uudyxmueu'
(TKt) or, KoftTo rlpeAcraBrlaBa orHocllTeJrHo lr3MeueHlre Ha lrHAyIl

d L l
Ta 3a eA,llH rPsA,Yc: Ql = --'

L" dT
I,InnyrrnBHocrra na 6o6nna npu npolr3aonHa reM[eParypaT

ce onpeAenl4 ot napasa:

(6.36) L(T) = r"[1 + a1(T - T"l ,

IcbAero .L* e nngyrrlrBuocr, Lr3MepeHa rrPlr HoMlrHarlxara
o6urnoseHo 20"C.
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Hail-sscora reM[eparyp*a cra6rrrr'ocr [pr{Ter*caaar eA,HocJroft nzre 6o-
6u\n 6es crprleBuHa. Or uspas.6.1g ciregna,-.re 

"ra6"nrril;;;. 
TarrirBa

5o6unu 3a'ncn or r*Me'e'lrero Ha ArraMe*pa ro 
""^ror*"r.D "rg 

Ba3Aefi-
crBr4ero Ha reMneparypars- B:rs nucoxoqecrorHuae 606unu, BcJreAcrBr,re HA
crnx eserra u e$erra ua 6ragocr, T.K6T rrporurra caMo B ,,O'%px'ocre'
csoft c ge6enuna 6. = 0, Srfft (vecrocara .,;f ce.sauec*a a MHz), rpauu_qeul HenocpeAcrBeHo C OCHOBaTa lrnopaAu rona erlgKTuBHugr Ar4aMerbp H4
HaMorrara D" x Ds * 2d.. Cneqlrrlravxord c:rnportrnnuH[e Ha IIpoBoAHr{Ka
3aBilCU sHasrreJIHO or reMneparypars. Tara uanpaMep reMrreparypHHrn
rcoerluqnenr na cuegurluynoro crnporunne'rae xa.ruar" o, u oir,optAtKa
Ha 4000.10-6, oc-l lr e lfnoro rrGrorsM or reMneparypnua roe$uquenr xa
fluHeftHq pa3rrr]rpeHrlre Ha MeATa. Ero sdu10, Aoprr aKo [p]r upoMrHa Ha reM.,
neparypara A,uaMer%pcn Ha ocHoBara Ds ocraBa llocrosHeH, Du ce uauene
n Karo gneAclpue or roBa ce MeHU n I[HAyKTrrBHOcrrS na 606ranara. oAxo c.
nprreMe'.qe TKL ia 6o6unara e paBeH HarreMleparypHlra roe$nquenr a
ederruanur fi guauertp op", 

"" 
norryrraDa:

(6.37) aL N .,De - oo,o+ 
1"L. 

-[0, 
s" ,r/;f4 ,

KlbAerO aDo e r.eMrreparypeH roe$uqueur Ha nr4HefiHo pa3rrrupeHue Ha ocHo-
EATA.

3a yaeauuaBa'e Ha reMreparypnara crra6ua'ocr Ha 6o6xna oe" crp.
qeBuHa e Heo6xo4uuo ocHoBara fi g,a cg u3rorBt or Mareplrard c MarSr
roe(lraquenr na annefino. pasrulrpegt4e (iepar'rrarca, xnapqono .rl""o) 

"-o-, MorKara Aa ce pean[3]rpa raKa, qe HeftHara 4e6ennaa Aa e c6u3MeprrMa unlr
no-MarlKa or ra3r4 Ha noBtpxHocrHr{.a ctort_6.. Tosa ce uocr}rra qpe3 r43-
rorBsHe Ha HaMorKara B5B BI{A Ha cu}rpana or cpe6rpen croft, xaHecen
Brpxy KepaMlrtfHa unr'r K8apqona ocgonai B raKGB Cny\afr. rBMeHeH![ero Ha
npoDoAlrMocrra c reMrleparypara Ite oKa3Ba ctrqecrBeHo Brryt'Inyrc B%pxy
D" n TKL ce onpeAens ocHoBHo or reMfleparyp'r{r xoe(lnquenr tu'ni-
HefrHO pasUrapeHlre'Ha ocHoBara, Karo croftHocrure uy ca B rpaHuqrlrre
(5 . . . 10 ) . ro -6 ,  oC-1 .

flpn vnorocnoilruu 6o6unu e HeBbsMo)rcHo orcrpaH.sBaHero Ha c6craB-
KI{Te Ha TKL, npegra3BlirKaH}r or rrr3MeHeHr{e Ha pa3Mepr.rre Ha HaMortqHlla
npoEoAHr4K u pa3npe,qeneHuero Ha roKa n nanpeviroro My cer{eHr{e, [opa-
AII KQETO TE)(HUAT TKL C 3HAqI4TCJIHO NO-BIIICOK OT TO3I,I HA EAHOCNOfiHUTC
6o6uwu, 

' -r

Tnuu'trute crorr'ocrn na TKL uz 6o6unu 6es-$epouar."urr'vr.c'pqe-
Bf iHu ce HaMHpar B uHTepBarra (10. . .200) .10-6,  oC-1.

Teuneparypnara crp6ua'ocr Ha 6o6usu c ropot4Aan'a caprreBfiHa ce
onpeAer.s ocHoBHo or reMneparyp:f.us roe$urlr.lenr Ha MafHltrHQTa rrpoH[:
rdaeMocT ap Ha I/!3IIoJI3BaHUX sepouarnHTeH Marep]IaJI, KOSTO Ce AaBA B
cnpaaoqHilTe uy gannri, T.e a.L.N ap. Hafi-qecto r4I3[oJr3BaHUTe 3a ctP
qCB}!HII MATIIITTOAI{ENEKTPZIIII NP}ITE}TCABAT CPABHUTCNHO BI{COKA TEMIIED&
rypuq cra6n.4rnocr: sa rap6onuanirro xceu.sso ep : (1S0...1S0).10-6, oCal,
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Bpelrenara uecra6nnsocr Ha napaMerprrre na 6o6nHa ce npo.sBcBa oco-
cnttuo npu 6o6unure ctc ctpqea[Hu u re ce Al'trx<vt Ha crapee-
Ha Mannlrrnlre MareplraJrlr. Hafi-to.+ro onlrcaHlle Ha 3aKoHoMeI>

:TA . HA CTapeeHe HA Te3n MATep[aJI[ AaBa ,Iorapl,rTMurfHuaT 3aKOH:
(t)/ttr" = Blgtfts, KtAeTo prH e HsqarrHa MarHuTHa npoH[qaeMocT H8r

; B - xoe{nqtreuT, IroKS3Banl cKopocrra Ha rrsMeHeHuero Ha ,, Ha
; to - BpeMe, B TeqeHlre rla rsoeTo oTctcTBaT ga6eaexcuuu npoMe-

HA P.
3a 6o6nxu c vamroo6pasHa cibpIIeBIiHa u3ueneHnero Ha p 868 apeMero,

IiI c TeMnepATlpATA; MOrKe c6rIleCTBeHO Aa ce HaMaIH qpe3 BrBerCAp-
B ctplleBlrHara Ha BsgAyrrHlt npoqenn. B taK6a c.rryvaft orHocaTeJrHoro

KTIIBHIT n e neo6xogu-
Aa ca 3aAaAeHlr: qecToTa u . K A

rMeuenne Ha [HAyKT]rBHocrra na 6o6rnata BrB BpeMero AL"(t)|L"" (Lo*
HarraJrHa croilsocr Ha llHAyKTnEHOcrra na 6o6una ctc caprreBuna) ute
qe paBHo Ha orHoqlreJrnoro ttsueHeur[e na eilerrnaHara MaTHHTHa npo-
rrseMocr Ha crpqeBun3rg Ap.(t) / p"^ 0"", - HaqanHa crofixocr HE pc,

e no-MaJrKa or Frx). Karo ce aser,re npeg,n1,1g, tre crapeeHero Ha Mare-
aJra Ha c6prreBnHara ce llpeA,craBa qpes nofap[|TMurlHa anpoKc]rMarlil.s,
orKrroneHueto na .L. MorKe Aa ce ga[nure:

40) AL"(t)/L"A = Ap"(t)/tt", = g"lgtf ts ,
B"d roerlnq[eHT, rrorasBalq cKopocrra Ha trsMeneH]re Ha nHAyKTtr_
, xa 6o6nnara n Marnltrnara npoulrqaeMocr Ha ctpqeB[Hara.

Or rosn [3pa3 npu saAaAeHo Ao[ycrrrMo ]raMeHeHrre Ha'Z. ra o[peAe_
HO BpeMe r,I lt3BecrHlr xapaKTep]rcruK[ Ha crapeeHe na {epura MorKe Aa
onpeAen}l ne6xoguuata ctoftnoct na e$errnanara ManH?lTHa rrpoHrrrpe-

Ha cbPqeBLIHara u or raM roJleMuHara H8 BrgAyrrlHlrfi npoqeu, xoftro
ra qa 6tge BaBeAeH B Her.

:Dt 6.4.?. -KoncrpyrrrBHo npoeKTnpaHe Ha uHAyKTIBHT{
, 6o6nH[ n rcxHorlorttt sa rtxHoro l[grorBrHe

3a

a 3a pa3nur{Hure MapK[ ancrar]ep ou = -(50"'400)'10-6' 'C;l' C+ure

deAocrar'K na. ileputnr" " 
tt""*.i. rI t"YT:!_tj_vlT: :::6T:T::

;;T;;r-il;p;;;;;""JrKo crorrrH (upu ilepntu e M,aj'tK,u cronHocrlt I

;i ;;- i b dbo - .z ob ol . r o ;, 
-i 
[:r 1aa s:rlj: "-"*":1.:::i:":3#: "?;""' 

*"3;;;;;; 
;i,";*;6pas'a crpueanna' TKL sanucu or reMnepar

r" 
"t;;;;;;;r 

na etlertuBHara MafEurHs npoHnqaeMocr Ha ctpueBrl

;.:';; *;-": apilaru'B taffis crryvaft Karo ce BseMe npeA'BnA I43Pt

sa onpegensuo Ha pc 
""tt**ooeptt"" "rpq"arna 

(6'26) ce rorryqaaa:

(6.38) ar, x aub = 
Tr" 

.

Cne4onarenno BtBe)rcAaHero Ha nrsg'yur6H nPoqen,rro n'lra Ha MaI

rroroK B ctplleaulrara BoA,u Ao "-o'T::-T-u^11 T"l, "::",:117
;;;;;;;-fi;;" r"*rrup"rypna etq6uanocr) p"Itt, utrlr B 

:!-aBHe'rre
;;;;;;;il;;;Koe{uqre'r."ap*af euorsaa''u'nO:*-::T:::"^H*3;
;:"ff#t##;;;;1 aKo rplr KoHcrpyupane n.-6o6unara ce o6e:

cta6znnoct Ha reoMeTpUtIHUTe ri napauerpv w wa n'bpBo Mf,CTO Ha

qena, Morar Aa ce c'bsAaAar 6o6unu c Aocrartrrno BucoKa TeMrrepa'

cra6ulnocrr He3aBuclrMo or HlrcKara reMrreparypna cta6unuocr Ha n

qaeMocrra na rlePnra.
EAnospeMeHHo c I'IHEyKTlrBHocrra -npu u3MeHenue Ha re

ce npoMeHs l! Kaqecruexuar Sartop na 6o6unata: rrpu floB]rruaBaue Ha rl

,r"p"typatu tbfi nauaasBa, rtopag,lt yBeJrnt{aaaHe Ha ctflporlrBJreHllero

,rpo"on*"*t n sary6ure B A,uetlerTplrtrnara ocHoBat a [p]r

ro rt - pacre.
IIpu npogoJrlKnrerHa pa6ora na 6o6unra B cpeAil c rroBlrlueHa B

xrnocr ce yBeJrlrqaBa co6crsenntr lrM Karraqurer n uopaAu:1p::::i::

sary6ute HaManfiBa Texnutr KaqecrBeH rlarmp' Tesu He6nafonpucl

}r3MeHeHllf,HaIIaPaMeTp}rTeHa6o6urrutecacJleAcTaueoTyBe[rr'IaBaHe
AueneKTplrqHara rpoHlll{aeMocT r'r raHreHca Ha 6n6JIa 

"t 
A1T-:TlTi

sary6u HL taar"ptaaure rra ocHoBara lt l[3oJraqlrtra Ha-H4Mor,rqnua upo

A""r ,roA gefictnue Ha rrponllrKnatlara B Ttx BJrara' Erlerrunna t"-"YT.

6o6uttm oT ateAeftctB[eTo Ha BJIara Motce Aa ce ocurypu rIpes

paHeTo uM c JraKoBe Irnu KoMnayHAU, UJrlt qpe3 TAXHOTO xepYeT)'I3

Hsuenenllero Ha I'IHAyKTlrBsocrra na 6o6sna BtB BpeMero (c1

r") ;;;;;;;;""6" c"ioeSu4uenma Ha cmapee*e BL=dLl,od?)' r

qeTo .Lo 
" "tgy*a""HocTr 

u3MepeHa rrenocpeAcrBeHo cJreA' usrorBsHeTo

6o6uxa ta ,a t -uPeue .
CneA npoAtrr*"t"t"" paSora na 6o6rxar a :rreitaara u

Molrce Aa ce ollpeAerln oT u3pa3a:

L(T) = Ls(r + 7fi\ .(6.3e)
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flopag,u roaa

. . 4 d
- t  a q -

.Ilrl* |- t  
v  I

. - I  t  \  |

a  a t  r  I
I l .
|  - a  - a  I
a 2

a l
w

Our. 6'24

t,
ce

T.e.

AenriFrPu u36oP Ha
TE

yKa3sHUTe

c,boTHOIrreHvtsTS EA pasMepul

fresoB b" fr' -614 
f ;TF. . Ir'ffi

,6o6nlJ.a

iTTr=1Jr6'...LrZ - 3z
- 3A MHorocnoilHa.

ctc

vtlt.a, a YT HA

ii?lffi" npoBo*HlrK : . uo-szcoKust Q - Qaxtop Hanara

; Tv Ha tg6 u rrPoBoAH]rqu c no'

AnaMeTtp.
flpu saAaAena cT ofisocr Ha uaAyKTttBnocrra I *"-!:!!:: 6n'

q"""*o u uslpanu reoMerplrqHlr pa3Mepu b u D ta fiefiHara HaMor

;"p..io.rai 
" 

0"". 6'20e rrtorar A,a ce oupenenxt 6poxl Ha HaBuEKrrr

10.+r;

K'rAero tr e n xenpu,a D -B Merptr' 3altenta y9l1T 4",-"u^-1t

ilft;;;ii"ri rlopuvnn, notryqeHn' or rI3Pa3 (6'19) I4 (6'21):

N =s2JTWTTo61o
(6.42) D"p.+ 0,375 D"p

D Koltro L e a P,H; b,t u D - B mm'
rHero Ha glrauetlpa Ha nposoAHlira (c ugollar${g

ro tpa6na Aa ce HaBue HaTa, ce lr3Baplllf,lj n(39gll3i3

(6.43)
3a nJItTHa eAHOpeg,oB4*HaMoTKa

ga MHorocJrofina Harrlotrca 'd*t, =

K6Aero c npeAcraBnssa xoeouqu""l-ry9
H A H

frfre-?-fofi'HocTu' I ;ub..' r'r.

N = \/L.ror l(LoD) ,

234

Ha rrpo

noe-;6tBtnecuo na ce onPeAenqa APry

Korato npe3 HaMorKara nporlrqa flo-cuneH ToK, KaK BTo crryvaft ve-
ce Ha6nrcgana nptt rrrHAyKTlrBHr{Te Apocenn B 3axpaHBaulr4Te Beprlrr,r

e.[eKTpoHHt! u34errns., opa3MeplaaHero Ba A[aMertpa d na Hauoro-
npoBo4ulrr rpr6aa ga 6rge cto6paaeno lr c AonycrlrMara reMnepa-
Ha npenpaaane Ha HeroBara usolaqrr A?. Karo ce r,rMa rrpeABr{A,

npu TeMrrepaTypHo paBHoBecxe Ax(aynoBaTa Torrrr,lHa, KorTo ce oTAe-
B nponog,HnKa rlptt [portrqane npes Hero Ha roK c roJleMurHa f , ce uz_

s A[aMeTrp ce noJryqaBa ycJIoB[eTo:

HCBa C KO'IrIqecTBoTo ToIIJISHA, pa3cetHa B oKCTJTHOTO npocTpaHcTBo,
I2Rn= aATrd I (roeSrquenTrrl Ha rorrnoorAaBar{e a npn nafi-ne-

,rorrplrfiTxurc cJryqau uua crofinocr 8, W/m2."C) tt- ctnporuanerure-
Ha npoBoAnrr11 & ce rrpeAcraBrr qpes cueqnr[uvnoro c%npornBJreHile
MeATa (p = l,7I 19-8, Om) neroaari 4uxuna I n erlerr"i"o 

""""xn"- rd, 6. = 0,5d,(LO7 plt)o,u, r.e. .Br, = ptlS",3a onpeAeJrrne Ha Aouycru-

44)
r fo,25

d . >  
- r

- - 5517n(Af;o's
3a nasuaaHe na 6o6nun ce [3nonsBar MeAH]r euaftanpaxn ,,poBoAHlr-

T{ nB-n (nqoaog,nur y94eu, euaftnnpan c [onltyperaxoB rraK, sa rofiro
= 0,04,..1 m*), T1llgJ_(uponognur MeAeHr eMaftaupax c nonuecrepeH
1r, sa xoftro d:0,08...3,,15 mm), run IIEJIKE (uege' npoBoAHr4K eri{afi_
ipaH, ttgoJrr{paH c eAHocaoftna o6ruara or naMyK }ul}r KOnpuHa, aa rofito
= 0,05.'.2, 10 mm) r ro'rroBe JIJI (anrqenA,par c o6rnF euaftaona nr.oo.qr"t

iraKa or KOnp[Ha: orAeJrHlITe x(ltra ca euaftanpann c nonr4yperaHoD
, ycyKaHu n o6nuru orrope c o6qlr o6ausra or ronpuna).

pqeAlrrHa, KaKAfiTO Ce
.:!388T B nO-HnCrov 

"A""r" 
no_

mu eran'u. flrpnonavanHo rro 3aAaAeH pa6oren r"irot"" Ta*Bar n
frryop na 6o{nnara ce rs6npa noAxon{ul$epoManHrre" 

"r.ruj""o 
,"

orDsHe- Ha c6pqeB[Hara. ocnonnute napaMerp]r na nhrou npor43BerrcAa-
y-nac rlepnrnr{ M€Tepsanu sa c6prleBr{Hr,r ca ga4enn n ra6nr,rira 6.6.

Ka*o aerre 6eue crroMe'aro, sa uoBlrrrraBarre Ha reMneparyp'ara cra-
nHocr Ha ro3H TnII 606unu no lltra Ha MarHurH]Ifi noroK B capqeBlrHara
crsAada BtsAyIUeH npoqeu. Konroro nb-roasM e ro3l4r npoqen, ToJTKOBa
r\raJrKa e e(lertuanaTa MArHrrTHa EpoHlrqaeMocT Ha c,bpqeaHHsTa lrc, a
rau c'irna*ro (6.38) ce nogb6p*a reuneparypHara 

"t"6"n*o"r 
xa 6o-

ara, Ho E-cttqoro BpeMe roBa e c6[poBoAeHo c naMatlfiBaHe Ha HrrAyK-
Hocrra" I4snecT}ro e, qe 38 e$erruana meMnepamypHa KoilneHcu|ua HA

)'.r4Terllrna reMfleparypdx roer]NrlueHT Ha ]rHAyKTrrBHOcrra Ha Kp,b-
5o6nna, TeM_neparypnlrrt roe$ulrnenT Ha Kauaqlrrera Ha Kp,broBl'

rAe'sa"op rpr6aa Aa 63ry orprrqarenen n a Hafi-4o6pua crryvarl prneH
crofrHocr Ha rosn ua 6o6uHara. Toaa lr3r.rcKBa'e rlo3BorraBa nplr r43Be-
TjreyneparypeH 

roe$uqheHT Ha MalHurnara flpoHr,rltaeMocr Ha ns6pa_q lpepoMarHlrreH lvraTepuar d,p n TI{C Ha KoMneHc}rpaulua KoHAeH3aroo

rrHI4Te )Icllna ca euaftrrupanu c nonryperaHoB rraK, ycyKaHrr u ofrntu
pe c o6r\a n3oJraqlr.f, or repMonnacrfiqeH lar),'JIK (afiquHgp.r c o6rqa
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T a 6 r n q

c noMoulra Ha u3p83 (6.38) na ce u3v.nciln

Ha reuneparypHq cta6ranuoct nz 6o6unata
ueb6xoAuuata sa
croftHocr Ha P'c:

(6.45)
lrKcl

F C -  '
dPl F '

B npaxrurara ce [3no[3Bar craHA,aprnsupann no pa3Mepn

6pasnu c%pqeauHur 3a BcsKa or Koltror B 3aBllcltMocr or

vatefnan 14 foJreMlrnara na a:rae4er[.s B63AyrueH npoqenr ca vra'rlltcr)

npeAcTaBeHU B KaTaJro3n ua rlnprrauTe npou38oAyrTenK,u croflnocttare

n^Ha' cueqn$ vlrt*vrs. xoetlraquent.Ha caplleBlr nata A 7' Tosa uognorr

welpau vat-puaa u nlsvrcne*a crofrnoct na1'" (A7) or Karalora Aa

6epe nog,xo,q,tula no pa3MePI{ capqeBlrHa. Onpeg,ear:qu pasMepu Ha

ctpqeBl,rHp ca neituust,qr{aM€T6p O, aracoiuua 2h, e$exrpnn1561)Kl

MarHrrrHa cutloBa rrv:HvIA l" (rouro ta osHa'reHu na rlur' 6'216), e$e'

ceqeHr4e Ha ctplreBuHata ^9. u nnour Ha HaMorbr{Hr4c flpo3opeq '9" ' C

BeHo B%pxy roroBure'raruxoo6pasfl I'r c'bplreBilHn e MapKI4paHa crol4rrq

ua A7, nttl np" 3aAaAeEa croftHocr na vrn4yKTuBHocrra L, H u ua

"ruq;'$""." 
rcoeSraqneHt A7, nH Ha us6paHara ctplreBuii gR"T

""u*"t. 
ua 6o6uaara N ce it ^"n^"^T uo nonyqeHara or (6'ze) Sop

(6.46) N: JTII\AL

Ornocgtenru

aary6u

t g 6 f p ; x r } - o 4ueur arf 1t; x

Marcuualna

pa6orrra

.rectota, MHz

HaqarHa uer-

HilTHa npoHl,l-

.IIaeMOCT lri

Onpe4eaanero Ha AriraMerapa
Ha trpoBoAnuKa sa HaB]rBaHe na 6o- 101
6raxata e cBtp3aHo c Bb3MotcHo"T- r
Ta 3a pasrrorlafaHe Ha }t3qHcreH'ug.';
6poft nannarn N B HaMomyHoro I_ .
npo"rpancrao na ns6panara c6pqe- lloo

BUHa lI Ce U3BSprUBa CttJIaCHO yCJIO.
BHETO:

(6.47) S" = Nk rd7,,n/4 ,

KbAe?o lc" e roerlnquenT Ha saffbn-
EaHe Ha HaMOT6qHOTO rrpOCTpaH-
CTBO.

Ha nparrirKa 3a rlerra t{ecro
ce lr3non3B+T rparlzvnr 3aBuclrMo-
cr4 Ha MaKcuMaJrulre 6poft HaBuB-
Kr4, KOTITO MOraT g,a Ce pasllonorcaT

td

lat

+ d231,na

Oun. 6.25

B rraMoTrtrHoTo npocTpaHcTBo Ha AaAeH Tr{n vauKoo6pasHa cbpqeBr{Ha oT
AfiaM€,rapa Ha [poBoAnrirKa c ]r3oJrar\yrs. dil"n (Sun. 6.25).

Irlsaectuo e, .te MatnurHara [poHlrqaeMoct na {epouarHlitrn}rre Ma-
TepItaJIu gaBrrcn near,ureftno or Ha[perHarocrra Ha MarH]rrHoro.uone .EI
($ur.6.2aQ. 3a 4a ce us6erHe E:b3HrrKBaHero nopaAr.r ra3u nplrqraHa Ha He-
nnnefinu lr3KprlBfiBanur B 6o6uunre c6c crpqeBuulr, re rpa6aa 4a pa6orer
npu cta6u MafHr{THI,r rroJrera (a o'tacmma ua Peaeil), KbAero 3aBsc}rMoc?Ta
Ha lrnAyKqr{.sra Ha rroJrero B Mareprlara B ra nanpernarocrra, H e nn:aely
HA, T.e. MATHIIITHATA [POHI4\aeMOCT e IIOCTOTHHa ]r paBHa Ha HaqarlHaTa.
Tosa osna.{aBa, se 6o6rnara tpa6aa ga 6rge opasMepeHa raKa, .re Harrpe-
rHarocTTa If na uarHrrrroro rrotle, Koero ce c63AaBa or rrporrdqarqfic flpeg
HarilBKlrre rh ,tox I, Aa He npeBllrlrraBa eAHa MaKcnMarIHo 4onycruua crorl-
yIO9T H p, onpaHllr{aBarqa o6nacma Ha Penefi. 3a nafi-qecto }r3[oJrsBaHtrTe
Ha trpaKTnKa rlepuru IIn = 5...30 Almu FOpHoTo ycJIoBI,Ie Molrce Aa ce 3a-
nulrre 81b8 Br{Aa:

(6.48) H = INlt.  < (5...30), Al^ ,
KtAero l" e eSexruBHa A,bJrlr(HHa Ha ManH[THa curloBa rryrtus.

Axo cneg opalMepsBaue Ha 6o6r,trara ce oKa)Ke, qe roBa ycnonue He
e trsrrtJrueHo, ToraBa ce HaJrara I,I36op Ha HoBa craHAaprHa cGpqeBilHa c
no-FonqMrr pasMepu.

Org,emrure KoH-
CTpyKTI{BH}I eJIeMeHTTI

na 6o6unata 14 Hatrn-
HGT HA T'XHOTO CrJIO-
6snane ca unrccrpnpa-
un xa $ur. 6.26, rcrge-
To ca flpueTu cneA]IIiI-

Te o3HaqeHtlg:
Onr .  6 .26



rcpa);5 - npurmaula cro6a u 6 - rouneHcl4parrr,BlrHT. ..

fldnncoro.recrorn[Te 6o6nnn ce n3forBfr c qilnnHAPuYH]t

rlrin slrHtonlr ctprreBfiHu. O6urnoneHo rnaAKnre ctpqeBlrHu ce ]r3

sa HaBuBaHe Ha BUcOKor{ecToTH}I APOceJItI, a BUHToBItTq - 3S nacrpOf,

t
- - h

Ff-l'[,
r Sh.F
E  : t t  ! !

-f- - r - - |

Onr. 6.27

1 - nOceU{a ocHoBa 3a MoHTax( na 6o6nnala K6M IIeqaTHz nfld,ftKai 2 A-4

qaurroo6pa3Hu' cetMenTu Ha cbpqeBfiHara; J - ocHbsa Ha HaMorKara- (M

Ha 6o6uHn. Kato ce BseMar npeABr{A crofiHocrllTe Ha pr Ha urupoKo I
rronsaafiuTe 3a c6plleB![Hu rlepnrnn Marep]ran]r u ]r3pa3 (6.26) uoxce ga

AOKATKg, 're eilertnrgaTa Ma1HUTHA UpgngqaeMocr H8 q11nltgg,p11qgure Q8

PUTHII CBpqeBnHil noIIaAA B FpaHUI$[Te P" .= 115.,.2. TOsa osnasaBar 're I

iraexgpxero xa tlepulna ctpqennHs EHAyKTHBHocrra Ha 6o6uHata qs yBl

JrrlqaBa oKoJIo 1,5...2 115tn. Eto saulo KoHcTpyKTlIBfroTo opa3MeptBase,l

6o6nna c qrrJlrrnApu'*ra rlepurrrs ctprreauua ce ]ff]BbpllrBa nq
3a [:rlrltcrrtBaHe Ha 606!tHa 6es crpqeauHa c%c crofiHocr Ha

ia -L* 1,5 u6Tlt Iro-MaJrKa or 3aAaAeH&Ta. To'IHata crofiHocr Ha

rrHAyKTtrBgocT ce IIocTUta qpe3 npeMecTBaHe tla tlepUlnata ctpqeB[Ha EE

nirrierunocrta Ha 6o6unaral rati nohoss Haqlrrr croftHocr:ra Ha, MoS
Ab ce perynupa B rpaHrrrltrre Ha *(10...15)%.

IIa rbun. 6.27 e npegcraBeH BrAEr Ha eKpaHuPaH&
Ha c qunranAlrrt.rna ctpqeanga. HauorKa?a Ha 6o6usara 2
pa3no:troxcena Btpxy AxeJreKTplttrua ocHoB& /, rato nono:
irueto H8 oTAeJIHI[Te fr naannrn ce $lrrcupa c errorc]rArro
nnno. Irlsnorsganara 3a HacrpofiKa qutrtrgApltqna
ctprlearlna 3 e ctaagppru3upanar Karo ce
c6c cJreAn[Te pssMepn: ArraMeTcp D, Etntxuna I u
na pes6ara. 3a nocrurane Ha BncoIGB eilemnanoct na
na 4, rofi ce uspa6oraa or MarepnaJrlr c BI,tcoKa
trpoEcg!{Mocr, Icaro sa qenra o6nrnoaeno ce lrsrrorlgBar

arryMlrHr[ft n n<>ptAKo MecnHt c ge6eauna Ha creHara orolo 0,5...1
Hafi-.recrO ce lIsnOI3BaT eKpagu c KBaApatHC CeYeHlIer Ho uogsxora ce

uotluTaT I[ TaKUAa C Kp6rno CeqeHne, KaTo ocHoBHo ltsllcKBaHe K6M tilx e

cTeHr[Te rIM Aa He CtUteCTByBar npoqenu IIo rrbrt Ha uHAyKTupaH]rre

roBe, mfi raro re 6uxa yaenuqunu ct[porlrBJreu]Iero Ha eKpaaa [r or

aJrolunJrfi eKpsnlrpalqoro uy geftcrane. I,Igaectno er r{e ronrotd no-6n:
eKparrbr no 6o6unata, ToJIKoBa no-cllJtHo e BJrlrgH[ero uy nlpxy ndit
rrapaMerp[. Sarora nplt opasMepaBaHe Ha eKpana e Heo6xoAnuo Aa ce
pe orITIMAJIITO CtOTTTOUI€HIde Me)rCAy A,I,[aMeTp[Te Ha HaMOTKaTa U eK
Koero Ae rapagrlrpa [orryqaDafiero Ha MaKc]rMaJrHa ctoftnocr Ha
Trlnnocrra lr MuHlrMaJIHu sary6u n 6o6unata. O6uxnoserrc upr! eAnoc
nu 6o6nrrn 3a onrlrMannara ctoftnocr Ha roBa.ctorHolrleHl{e ce
DEID =116. . .2,  a nPn Mnorocnof iun -  DelD"p:  1,5. . .1 ,8.  3a n
He HA nacrpoftaarqara ctpqeBuHa B ropuara creaa Ha eKPaHa e
Kp%rrJr orBop. ErpaIrut tpr6aa Aa 6oAe HaAex(AHo saseMeH, r{pe3

ce fiocrnra gnatl]rreJrHo orcna6aane H8 napa3[tTH]rre Karrauur![BHtl
MoKAy HaBrrEKrrTe na 6o6uHara lr Apyru eJIeMeHTI,[ Ha aupaparypara.
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6,6 TPAHCOOPiIATOPI{

6.5.1. Kaacn$nraqus, npuHr1rtn Ha Aeficrrine' n napaMerplr na rpanc$opMaroplrre
Tpaacrlopuaropgr e enerTpoMarHrlrrHo ycrpoficrao c.AEe r{nrfr nole-

tle UHAyKT}IBHO CEspsAHIl HaMOTKI; rrpeAHAsHAarenci Sa upeo6pa3yBaHe n(>
cpeAcTBoM eJIeKTpoMarHtIrHa rIHAyKrIua Ha rlpoMcHnllaoroKoBa eltepru.t c
eAHu napauerpu (Hanpexcenne, ror) B rrpoMenrrlrBoroKoBa enepruf c Apyrn
rrapaMerplr uplr HelrsMeurra qecrora. IIpu rnacur[hxaqnera cn rpancrlop,
Maroprrre ce pa3Aensr r{a rp}r npynfi, nprrrexcaaarqn o6rqlr csoftcrsa n us-'
nllrirsaaq,rr 6ausxlr $ynrqun: 3axpannaulu, c%r;racyBatrlu n uunynciru.

?axpauear4 ume mpaxcfi op namopa ca [pefl,Ha3Harreun sa{rpeo6pasyaaxe
Ha nPoMeHJII4IBOTO HanpeICeHlre HA n6pDl{treH lrSTOqHUr B Apyfu CtofinoCru
Ha HaflpexeHlrero, neo6xognuu sa HopManuo rlynrrluoxupane Ha 3axpaxBa.
Hara a[aparypa. q saBrrcrlMocr or rrsxoAnara MorqHocr n Ha[pe.]rcennero Ha
r{aMorrr,lTe re ce pa3,qeJltrT B Tpr! rpynn: ManoMorqH}r rpancibopuarop[ - c
tr3xoAxa MorrrHocr rro-MaJrrca oi t t W u na@ 

"" ""*ror*"ru 
tron t t V

(uuar xaft-urlrpoKo pa3npocrpaHerrne B ToKo3axpanBaullrre ycrpoficraa na
PCA); Moq,Hlr rpaxc$oplrargp4 - c lBxoAHa Morqnocr xaA 1 kW (usnonsrar
ce caMo 3a MoIIlHx 3axpaHBaq,u llsTol|Ituqu Ha npeAaBaTelv, ycfinaaTerru
H Ap.) ra BucoKoBorrroB[r rpaHc(lopr,raropra, rrprlr Ko]rro HauperceHr,iero Ha
HaMorKr{Te [peBurtraBa 1 kV nmr HaMorKr4rre ce HaM[par noA B]rcor rroreu-
quan (nausar B crcraBa Ha n3[paBurerru sa saxpanBaue Ha Marnerponr{,
enerTponHorrbrreau rpa6u Lr Ap.). Bopxy KorncrpyKqu{Ta Ha 3axpagaaul!!-
re rpanc$opMaropn, ocaeu usxoAnara Morqnocr lr Hanpex(enllero Ha Ha-
MOTKtrTe, BrU.SHlte OKASBA U qeCTOTaTA Ha TOBa HA[perKeHr4e, KSTO B 3ABtr-
cr{Moca or He.fi Te ce AeJrrr Ha rilpeJrcosu (pa6oter c MpexrcBu Hanpe)IceHI,I.s c
rrecrora 50 nnu 400...1000 Hz) n npeodpasysame/tHu, Konro BJrusar B cbcr&Ea
Ha Bce rro-ruuporco lrs[oJrsBaxrnre B [ocJreAHo BpeMe craruqu]r npeo6pasyna-
reaz. B crarnrlnure npeo6pasyaareau seo6xoAr{Mara rpaucr}opuaqr.rf, Ha
IIpOMeHIUBOTO HAnpe)KeHIle He Ce OCGU{OCTBflBa Ha rfeCTOTaTa Ha 3aXpaIIBar
wtarq Mperca, a Ha 3HattI4TeJIHo no-Bllcoxa rrecrora (no 200 kHz), ro*ro ce
onpeAen.s or Btrpeuren rrpoMenrrnnoroKon reireparop.

C u ta cy ea q u m e m paac fi o p il o m o pa.Tpx6aa ga ocnryp.flT cunacyBene Ha
TOBapIIOTO CSnPOTr[BneH]Ie C%C CsnPOTI4BtrgHUeTO Ha ]r3TOrrHt{Ka Ha CUTHaJI
B rrTupoK qecroreH o6xnar. OcnoaHo'nsncKBaHe KaM T.ax e 4a o6esuevat
MIHUMaJIH]I U3KprlB.f,BaH]rt fiA IIpeAaEaH]It CIlIHStr, KOeTO IIpaKTU.IeCrlr Ce
cBelrcAa Ao roBa B saAaAeuara qecrorua o6nacr rpauc$opvaropr" Aa Bnac.f
HegnaquretrHn tlecro?Hla I,I HerluHeftnn narpnngBattus. HeauHefinute us-
rpunrlaHn.r n rpanc$opuaroprrr€ c" Araxcir Ha Herrr,rneftHara 3aBncrrrMocr
Ha MaTHIITHaTa npOHrrllAeMOCT }r UHAyKIIil.sTa Ha Ma|HI,TTHOTO noJre B Ma-
fHtrToIIpoBoAa oT HanperHaTocTTa Ha rroJleTo, T.e. oT rlanpe)KeHileTo Ha
BxoAa ua rpaucrlopMaropa.

Hnnyrcnume mpaacfiopilamopu ce r,r3rrorr3Bar rrrlrpoKo H PCA 3a rpaH-
c(popuaqur n rlopuupane Ha uMnyrcu c MarrKa npoAtnxcurenaocr (npn-
Mepuo or 0,2 go 100 ps).-Te u3r rrr{sBar r}yHrI1nu, auanorl4qHs Ha re3lil Ha
ctrnacyBarqure tpanc$opMaropu, Ho uo oTuor[enr{e Ha r,rMfiyxcHrr crrfHaJru
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KsAeTO Bo^ e MaKCUMatrHa MatI{uTHa l{HAyKqtr.f, B MarHr4TolrpoBoAa;
^9" - cevenue Ha MatufiTorrpoBoAa;

/ - vectora rra 3axpaHBauloro HanperreHlre.
flpu pa6ora xa rpanc{opMaropa a pexcuM Ha npa3en xoA,, ToK,br I

nlbpBlrqHaTa HaMoTKa 4s 3AElrCU OT HHA,yKTUBHOTO c'bnpoTnBneH]re Ha Ta-
3r4 HaMOTK& U Ot Saey6ume I ilAeHvmOnpoeoda P. (arrnnnara MourHoc?,
Kosro ce KoHcyMnpa or rpancrlopMaropa B pexclrM Ha rrpa3eH xog p1s ce
r{3pa3xoABa H3KnrcllllrrenHo 3a noKpr4Bane Ha sary6rte or x}rcrepesvrc u r'u-
xpotsn ToKoBe B MaFHIlrToupoBoA,a P", r.e. Prc x & = U? lR") H Molr(e Aa ce
I{sqtICJI}I OT H3pas,r:

(6.50) 4o=

K,bAerO peaKTrrBHara c6craBrfa Ha roKa (navarHurnaulu.f;T rox) Ha rrpa3eH
XoA, CGSAaBaUIa ocHOBHI/t.E MaIHUTeTI nOTOK iDs, MOrKe Ea ce OIIpeAenU OT
II3pa3a Ipo: Hsl"fN1, n xoftro lls e HanpefHarocr Ha ManHurHoro noJre
I) perclrM Ha npa3eH xoAr a l. - cpeg,na AtJrlI(uHa Ha MafHlrrHa curroBa
i!.vtlluf, B.MatHuronpoBoAa; aKTlrBHara ctcraBKa Ha roKa Ha upaseH xoA
)"o = P.fU1

Trft rato HaMafH!{T'^rrrugr roK luo e orono nopgABK rro-fotltM or rao,
[10xce Aa ce npueMer qe roK6T HA UpA3eH XOA, Ha rpanc$opruaropa e nprlr-
6.nngutenuo paBeH Ha HeroBus HaMarHL{TBauI ToK, r.e. /io 

-o 
Iuo.

_ 3a Ha[pexce'u.ETa Ha ntpBl4r{Hara 14 BToput{Hara HaMorKI/t ,,a rpa'-
r:&opuarop, pa6oteul a pexcuu Ha rrpa'e' xoA, Mo)Ke Aa ce 3arruure U1 & E,
n U26 =,02, rOeto IIO3BoJr.EBa ype3 TAX Aa ce oupeAe nu 4oefiu4ueHmbm Ha
npaxcfiopua4un:

(0 .51) n: EzlEr = NzlNr : UzolUr .

Hauazuumeaurunm moK'."a rpanc$opuarop npo' pa6orara My c roBap
/,, ce orrnvasa cJia6o. ot Iro n .aro"a 

.I',ro*" 
gu ce. aanrtrrre:

(r j .52) Iu  x  luo:  U1f  (uL1)  ,

K'bA,ero uHAyKTI4BHocrra Ha ntpBr{qHara HaMorKa ,L1 e cBap3aHa c KoH-
crpyKTr4BHlrre napaMerplr Ha rpanc$opuaropa c lrsBecrHara ftoprtyna:Lr= lrop"S"N?/1".

flpu nraroveH 868 BTopr.rt{Hara HaMorKa roBap e.A.H. E2 c.b3\aBa
rorc 12, xotlto nopa)rcAa n uarnuroupoBoAa cnofi uarrurreH noroK (D2, Ha-
co.IeH caDracHo 3aKoHa Fa Jlenq B [porr{Bo[oJro]r(Ha rrocoKa na os. yacma
or ro3rr noro* o2r ce SarBap.E rrpe3 B6.3AyXa, Koero e orpa3eHo B eKBI{Ba-
,rcHTHara cxeMa Ha rpaHc+opMaropa r{pe3 B,bBe)r€AaHe Ha iudyrcmuexocm ua
r),tlcertgaHe Ha |moputtHctma HaMomKa Lsz. flopa4u 

"""r^r."ri"ra 
crofiHocr

lla Hanpe*€eHuero Ha ['bpBur{Hara HaMorKa ur aMnnury[,ara Ha ocHoBHI4,
vanHlrreH rro?oK B MarHr4TOUpOBoAa rpr6aa Aa ocraHe nocrofHHa. Ero

Koncrpyapaxe, Texnonoru} !f HaAerKAHocr na pCA 
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Iio + 13" ,

u noPaArl roBa K5M tex be npeAf,BtBar oco6eno cTpoFU U3lrcKBaHUt

rr'AyK*r'HocrraHa";*lifu lf*:s?ffg"Hx*"JilXT,t?T:iIurAyrs-!'laD.vu I { o 
r"e " 

;;;" HaMorKure. }1g[crsa'[sra KtM r
u co6ctnenng KErIaqn:
natpancilopMaropa,;;;:it:-"::::::::::ltfgfffi ffiX11
;",l8ffi1"r1ffiftffi;", "" ""p"s"rar 

or AorvcruMlrre u3Kprr
Ha iboPMaTa Ha rrMnyrca

R: tin

Pa6otara na rpancrlopMarops ce o^cxoBaBa Ha nplrHqlrrra Ha

Hara nHAvKI$t' r " "o"i"i""-1i-g::-|?Y*!; "fti1;i#"fl
HS'Hf 

t&Hffi 
;;;;;"* J"""'"; - cxeMil' ilp or'rennraaoro Hr

rKeHreUr,IroAaAc,.o*"*p"""o'?Yl:IA::i3:TP:"1#f, l3':;
AltsEIlKBa lrpoTl{qaHero E tref,Ha tor f1' xofito cGsAaBa B Tpalrsq'uPuo

[poMeIrJIItB or""""tr"-'iofi ot' Heroaata ocHoBHa uact iDs ce sar

E Man'rronpo"oss, t ;;;; 
' 

I""t Ot-" -":--t::"-T,1""J"*1#t#:
l"f,;XH:""Xffi ff ffibryl1-l:]':'"Matrilre'noroK'Konro
Aocrrrnaoo"*nrr*""il;#;;;-o;*"::T^Y::#;2",:":"n:'r:H;
lHil:#;;ff 

';;Y;;;;';"mmaL'\Han"o^*"'Y:-:X"::i:"

cSopuamopa,"p"r"u"it'""tY"I""Ti::::l-1'-;fJ:IH:il"Tr;
Yr;ff;;;;;' ; ;;;;;;;i ;"ne L 

"1' 
B -errnnaneHrBara 

cxeMa I{a rPalrcq(,l

MaropaaK*rBrroro"Jnl;li;""'i""ln;ii:i:;53tl;':""::""#*;;ti
#ff#Jfi"ffiff##'.;;ffi;-.;;ilpo"'""" "pes He' na tor 11,
R.-sany6ureBMar*rrorpoBoAanp"'-:,f :;:l;:;::*";:ilff":S?:iij

61
Qnn. 6.28

ifr ;;;;;;"eoo"""'"ltenouar111::-::li:::1"-:1"#1"#:;i
Te rr KoHCTpyKT!!8Itr[ uaPaMeTpR HA ManHnTonpoDoAa-Ha r-PaH-GtPuPuo I v]

#;;;;;na 6rne tt"io.""" or croMana' uepuanofi raau {epnru' u1e

;;;;;";;; il"n""" "c" (crPqeauna)'
"'-6J,ij"i;;i;;;";ri" 

"oto" 
uisvrrup" a cEsp3aHrre c Hero

Klr npoMenrlrn"" "r,"*tpon""*"fy::::T:Y:f *9*T;ltl,,i'1Tlrsn uPUMewr""'"-"e;;; 

"" 
*""""*"i" Ni 

" 
cKopocrra Ha lr3MeHeH$e

nDonopq[oHaJrHa Ha I

#;ffi ,-;;':fi ,;a;ii;^-",=--x,aogllltlj".:tT:T:T"::::*;
;;; h'" ;""y"o"g.tito lt c'IrporltB're'lrero Ha HaMor's'lts rP

npene6perrn*ro .r",,*o, Oo:1i:-::1j : ::::"-T: :*flXT:::
:T;;;ffi;;;;;il;'" "' 

ttnp"'r"""ra u Bropxr{HE HaMorK}t e'A'H'

Aa ce sAn}lIUe:

E1 = 4,44lNriDo- = 4,44f NrBo^S"

E2 = 4,41!N2Oo- = 4'44lN2Bs^.5" '

-d 1-

(6.4e)
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3aulo roK6T rra rrbpnlrqnara HaMorKa HapacrBa' Ko,M[euc]rpafiru no

Haqlrn pasMarnl'rraaqoro AeficrBile Ha rroroKa O?._ 
l"l-:::t:,",:: i:

Ha nrpBnrtnara HaMoTKt e nptr6nust4^T:nno paBno Ha rrpuBeAeHl{ff KlbM

ToK Ha ETopuarHara tauorrall, r'e' A'I1xnI2' Vlnpu rosu petKI'tM Ha D

tr 
"a 

tp"""rlopuatopa rorT tr Ha rrlpBxttxara HaMorKa nMa A'Be c crarl

HaMarHuTBan{" 1p"t*;";i};' fro r rosspHa (sKtunna) 'I1a r Mo)Ko
n o a e r . - - . - e - . - - \ r - - - - - - - -

ce rrpegcranll BtB suna (6.50), t'e' 11 : tlt7'* /fo' Arrunnata

rla Tora l[Ma ABe KOMIIOHGHTTI:

(6.53) Is = Ilo* I'tlo ,

K6Aero flo e panxa rra rrpltBeAexrts KrrM rrbpButrnara HaMoTKa Ha']

crlopuaropa ror Ha Broprqxara nau91"--f!- ::h: I'^N?{* 
t:::

Hli#;"'"i;;';' dancr[opuaro_p?-_"pi'qf" rc na 6poft nauol

ii":iix,ifr ,+t'rv'A'*-l:i_t:I:/I'J.:.:-lf -"Jilf #i#J1";fi
rllvo"i i!""tt*oipJiont P"ns npoBoAHrlurre Ha rGpBnqHara r Br

.rnilTe HaMorKlr P,. n uorre AF ce onPenenu or r3pa3a &:F:l-*)
3azy6ume I HuilombqHume npoeodHuqu woral Aa ce orrPe'4eJrtr

6nugrrenno or roncryrpanara m rpanc{opualPa-lf5::fl "r P

Ha K\co (npu' orrcexlt rp8ulqp o 
"t"pi*sari 

nauotq)- &"'

F" ji r"';':,>-ia ; r'-, *1 r11T"-f:yy:::::_"3:::"i#
"i"*i""#o 

Ui, Louro rpr6na ra ce noAalie KtM ntp'lrr{Hara

;5;;;;;;iu'-"p"nt'i'n'''"4"""'Y-1-l-1f ::L,",:3Yf:i:"::
i;#;;Ai, 

"i*.it"t" 
ctutegrBeHo oc'oBHucr Mat'lrreH rroroK u or

eany6ure B MarnlrronponoAa P. oauar lry::1ryTiY:,*?5i; nmanrf,,"." 
;";;;";;;;;"; cxir'a na tpancQopMaroPa Beprtara Ha.Bropl

ra My HaMorKa ce upeA,craBt qpes npueedenume Koil nnpsuvHama Ha,
ern r

;;;;.;;;;;; 
"t "ttpo*urne'nnra, 

roKs u Hanpe)Ke*uero' Koero

Jrtaa Matxnrnar4 tpt"rt MetcAy iropauvnara rr BToPlrqHara HaMo

ce 3AMecTu c eKE[BAJteHTHa etreKTpuqecKs Ep63KAt OcbulecrDeHa qpes

;ffi;;;;;-i;.-norogn'a'nHf n"i:1,::,""#:1?::"1ilT::i
ffi;il;;;i"" i, e e*EuBarreHrHo Ha Harrllqrero B ntpBuq'ara

""-"-tnpot"BrrenueR!,=fu 
ln2'nnnnene-111a-::i:-".T:":"#":

crofiHocr Ha eKBuBalLntToro cbnPornBneHlre Ha aary6nte a n

Ha Bropl4itHara HaMorKa RL= lrl?'; 1-1 lltvTlS:?:i::i:"Ha BTOpI4VHaTa HaMU'r'^a t.L2 - '-"zl 
l" ,l "

" Ha Bropur{"tt n.tot* i L'"i: Llrln', Ha roxa tL =-"!:!3^f '"''it';n}n.i"*u',,TTTh'"":iy.?-:-'f 
A?:Ytr'^\"::::';::"""^'";,':l';;;';;;;;;'iA;i';;;;p"qHama(cr=nl-cz)-!i!i!.!!:'

noqBa,T Aa oKa3Bar ctuluirsuHo Blrvtfit:vrc a o6nactra Ha EI4coKI'ITe

gpes 
.nsnon3aane Ha eKBlrBaJIeHTHara- cxeMa rr reopl{gra Ha e

qecKr4Te Bepl4nlr Morar qa ce oupelentr aMrlnuryA::-^: 4"T^"*":

;;;il;;iiii"" Ha c6 n' acvBasru rpaHc+opMaropl4' Bropr{ r{H

upell(enusHa3axpaHBaqntpanc-r!-ot1T::t:,1t-T,3""1""X1,"i"tlilX
il;il; ;;;;;6tp"ttop"' flapauerpure Ha eKBilBarle'r'ara

faT Aa ce OnpeAeII'f,T Uf"nepltttt"XTanHO I4[U qpes H3qncleHl4e nO

KoHcrpyKTIlBHn napaMerpu Ha tpaHc(popuaropa'
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4i\i r '  6.5.2. OcnosHr.r 3aBrrclrMocrr{ MexcAy
KOHCTpyKTI{BHI{Te U eIIeKTpoManH r{THtrTe napaMeTp n

Ha MaJroMorq,Hr,r Mpelrconn rpanc$opMeropn
Koucrpyrrnanoro npoerTupane Ha Mpe)KoBr! tpanc(loplraropr,r npe-

.\4rrnaBa naft-o6qo ttpes cneAHtrre eranu:
1. ?Is6op Ha ifeporr,rarHr.rTeH MaTepr4ran u $oprvra Ha MarHltTonpoBoAa u

;l& MaKcuManHa uHAyKqr{a Ha noJIeTo B MarHuTo[poBoAa.
2. Onpe4eaaHe Ha rrrnopasMepa Ha MarnrlTonpoBoAa.
3. Onpegpnsne Ha 6po* na rraBuBrr[Te r[ A]raMe*pa Ha npoBoAH]rKa

$a nbpBtrqHaTa n BToprlrqrrlrTe HaMoTKtr Ha rpauc$opMaTopa.
4- flponexcg,ane Ha Ko'Tpor'lr n3qucJre'lrfi 3a opa3MepeHara KoH-

':'r'pyKqH'r, KoI'ITo noSBonsBar Aa ce oqeHu B63Mox{Hocrra sa pa3rroJraraHe
;.a HaMorKr{Te Ha rpaHcrlopuaropa B nposopeqa Ha us6paxur ^r".rr".onpo-
!r),qr fotleMr{Hara Ha HaMarHlrrEauII4.S ToK I,r reMnepaTypara Ha HarpaBaHe
nr rpauc(popMaropa.

I4suranet'rrero Ha re3u erarru r43ncxBa 3a opa3Mep.EBanllt.s tpaHc$op.
r'arop g,a 60gar saAaAeHrlt Hanpelr(eHueio LI1 ra .recrorara ,;f na saxpanna*
lrlara MpelKa; HallpexceHu.sra Ha BTopnqrrl{Te HaMorKLr [/2;i none3Hara Mo-
ri;Hocr P2i, lKOfiTO rpanc$oprr,raroptT orAaBa Ha roBapure B,ba BTOpUT{Hr4Te
Ii')MorKr{ llrl{ foneM}rHara Ha roKoBere 12; B T.Exi Br{AET Ha nsllpaBrtreJrHara
ctreMa rr reMrreparypataTs Ha cpeAara, B Koaro u1e pa60rn rpanc(popuato-

. Hafi-'recro Mpex.oalrre. rpaxc$opuaroprlr ce pealrr3r4par c LLI- unu r-
oiipaseH uarHuronpoaqgJ 3a yg1o-ygurHr4 Mpe)rcoBn rpaucrlopMaropu qe
rr3rroJr3Ba L[I-o6paseH rrrFrnnronpb-nogl-Karo nbpBnt{Hara ?r BToplrrrHnre Ha-
MorKlr ce pa3nonarar na egna 606I4Ha, KoSTO Ce rroMecrBa Btpxy cpeAHOTO
r{Apo Ha MarHuro[poBoAa. ll-o6pasnr.rxr MarHurorrpoBoA ce npeAnoqrrra
npu rpanc$opMaropn 3a cpeAHa u rorl.f,Ma MOUIHOCT, T6tt Karo HaJrur{uero
lrr! ABe 606unu, pasnoJrolrceHu Btpxy pa3nlrr{Hu fiApa Ha MArH[TOrrpoBoAa,
Bi),r\r4 Ao yBenur{aBaHe Ha rolrJroor.[aBaulara IIoBbpxHOCT U nogo6pxaaHe Ha
To''rru'H'tr pexcuu Ha HaMorKr*e. flpegnucrBo Ha fl-o6pasnata Ko'crpyK-
tlria e cna60ro BtlrruHo ManHurHo uorle Ha 853eJr8, KOerO ce Araxilr Ha roBa,i{e noJrerara Ha ABere 606unn ca npor}rBoHacoareHu. B Hactoerqu.s pa3Aen
qe 6rgar pa3rneAaHlr caMo fpaHcrlopu"ropu c'rlr-o6pase" ,i""rorpo-
lo'I( I'r 3aroBa ce npaBu rrpeABapl{TenHa yroBopKa, qe BcI/rt{KIl r{3noxceHrr Byir.TeplraJla cupaBoqHlI A,aHHU Ce oTHac.aT 3a T.f,X.

Ma*ruronpoBoAr'rre Ha Mpelr(oBl*e rpanc(popMaropr' ce u3.orBar orpoMefHlrrHrr Marepl,rarM c BrrcoKo cnequiluvno c6nporlrBneHrae B68 BHA
T.HKI4 lr3onl4pa'n noMex(Ay cr{ fitrcroBe, Koero ce [paBr4 c I{erI HaMana-
'e na aary6nre or BlrxpoBrr roKoBe. 3a pasnurca or Man'lrronpoBoA'Te

r c'FJracyBalq,ure..lr I,rMrryrcHI{Te tpaHc{ropruaroprr, K6A,ero ce lrsnorrnai

::p_l:l 1_. "_""ts& 
MarHr,rrHa rponr4r.laeMoc?, TexHrrre MaI. HurorrpoBoAr{

r'r3ror'ar or MeTepr'aJrrt c BlrcoKa H'AyKqlr.f, Ha Hacuu{aHe. Hari-nogxo_
HIIIU 8 TOBA OTHOIUEHI{E CA CTYAEHOBANqOBAHUTC TEKCTYPOBAHI4 ENEKTPO-
r'v:Hl{qecKrr qroMaH[ MapKrr 4810...A330 c ge6enuna H. ,""ru 0,35 mm _
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3a TPaHcooPMaTop[, pa6oTelq,u c MpetKoBo HarrpeT ceHfie c qecToTa

il MapK[ bSnO...aS6O c ge6enuHa Ha nvrcra 0,08 mm - 3a Mpetrco:a q

a00 Hz. MarxnroupoBoAvTe MoraT Aa 6'bAa!t cr6panu oT IIIaMIIoBaHI!

Yleilnt umr Aa ce uo[yttaT qpeg HABUBAIie lI cJIenEaHe Ha cTOMaHeHa

($un. 6.29). Orgeaxure fiaueJlln s sarBapsurure rI{ nJracruxlr ce

:rgar uapaneJrrlo eAHA Ha Apyrs B naKeT, KaTO BqtKA cneAgal4a raMsJ]
- 

3AB6pTA sa 180". flonactocqeM ce [3non3BaT npeA]IMHO BilT!| Mi

irptirbj*r, q'r[To oC'oBHr[ pasMepn ca cTa'A,&pT"'upa*rr I4 3a BceK]l

TnllopasMep Morar Ap ce HaMeptT B CllpaaoqHrtllu'

-

UJ
4) a)our. 

a.zs 
3t

3a gcerra run eJreKtporexnllHecKa trucrona crouana B

ce AoBa a nparluven iltnr D ta6auqerr BI{A eaBlicuxocrra Ia lt"""l-YTf

tfn!,yKultt lta nolero B Mafiepnalta B^ npn Ps3rltqrll ctofirtocln Ha r

nnnti""qoto noae H^ (rpuaara Ha HaManlruraaxe) u 
"tt"tt"OJl:^T-"-

6r a crorrasrrTr- psglrrsMepexn rrptr oflPeAenena (dopuupana) crol

;ily;;,;;;[a" :'r; I' I inu r',7 T) n oupeaealna (nopunpaaa)

i7;:5it;7oo'n" unn Apyra HopMupa'a vecrora)' Tesu AaHHr no3'o't

HaSaKJIIoqltTeJIH}ttreTanoTroHcTpyKT}IBHoTonpoeKT}IpaHeHaeAilHr
c$opuacop Aa ce Hanpaau npoBepKa 3a tolreMuHara 

"" "1ly:-T
uy rorc, a raKa ctuto Aa ce on'peAentr sary6rre 

" "toY11a:-1:
nPoEoAa, KOIiITO Ca eAHA OT npltquHuTe 3a HarptBaHe H& TpaHcqopM

3a ns6pana MaKcuMaJIHa lrHAyKIIlls Ha rtoJleso B Marnl{'rorrponoAa

onpeAeneHlr cpeAHa Atn)KuHA Ha MarHrITHa cuJroBa nu'J,ua B MArHI

;;f i" n 6poi HL :rraBuB:rure Ha rtpBlrYHara HaMorKa N1 FoneMu

HaMarHlrroaulflc roK /u uoxcb Aa ce l43t{ucJr}r no r}opuyaata:

(6.54) Iu = (H^1. * o,8B^m6lpdl(rtN) ,

Ktnero H^ e uaxcuMarrna Han-perHarocr Ha noner"l :::-!::YY'i"^DAerv ,m v LrLeL\v";'; 
;;;; ,,,tirz crof,. B^ (

BaHe B MarHI{TonpoDoA,a Ha Ua6paHita clottrnoct Ha IT HAyKqI'I{Ta

Aenf, ,ce oT KpI4BaTa Ha HaMATHI4TBaI{e Ha eJleKTpOTeX-HXr{e^crc6TaJTO}

6:;b ;i ; ; -;;;;;;;"Ha -FarperHarocr Ha nonero n Heus6excno c1b ure

BauII4ITe B MarHr{TorrpoBoAa tilsgyruHu flpoqeuu no ncTt 
"1-o-To"""

;;;;" noroK (teer npoqenu ce nosnraar, t'bit Karo 3a ycrarroBaBaHe

6vrtture MatHnroflPoaog,ure ce lasforasr or ABe t{acr}It Korrro E noctle;
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ce cJre[Bar noMe)rcAy cu), raro roe$nquenrrrr 0rg orqura pasceftraneto
Ha MarHlrrHrls rroroK B M.f,crorp Hlt cpsja; m,- 6poh Ha flpoqellnm (sa
Ill-o6pasnus Malnlrro_nl,^oBoA_ry = 2), ^ 6 - roaeuuna rr& B%sAyrrrHfi, 11p11.
rle[, Korro Bapupa or 0,02 go 0,04 mm.

flpn nparrn'o ro'crpy*TlrB'o opasMepqBa*e Ha MaJroMoule' MperKoB
rpaHc$opuarop HaMaf'urBarq'sr roi Iu rpr6aq A,a crcraBns"i ga;o so%
or-HoMr[HarrH]rt roK ,11 B nbp8H'tHATa HaMorlca 9a.r{ecroru 50 Hz u 10 no
30Vo or.[ sa Hecroru 400 Hz. Axo.naua*rnraa(lrer -" 

" ";"""; 
;

yKagarrara DopHa rpaHurla, ToraBa e neo6xo4rrro AF ce HaMaJru MarHtrrHr..
T8 rrHA]rrql|s Ha norrero B xarHnrollpoBoA$ aKo e rr(>MaJrbr or yK8saHara
Aorxa rpan[\lr lln4yrqrmra rpr6aagg ce yserlr'rn, crre4 Koero opaSueprj
EaHeTO ra rpancrlopuaTopa ce noDTApr sa HoEaTa clofigocr nz B^.

IIpr nsrec*ru cneqlrrlrvxn sary6u B crouauara p." sary6nre B uargn-
rorrpoDora xe'rpan'csopMaropa P" uonar Ap ce oIIpeAea'T npnfarsrrrerHo
oT tlgpasa:

(6.55) p" = p""(Bf aiz$/f,)r,"c" ,

raAero B u I ca pa6orxu uHAyKrInf, tr rrecrora, a G", kg - TeFJro Ha u&
rHrrTonPoDoA!.

_l4s6opxt Ha xarcrntranna ua4yirlnr B xannrrTonpoBoga B_ rpr6aa
Aa 6gAe cro6pasex c $arra, qe rorexrHara Ha ocEoEHI,r.a MarHnreH rrorloK
0o- : _?-Sg tlpn srArrlpBa crofinoct Ha Hatlpex<exnero Ha rrbpBlrqHara H&
NorKa U,1 e {nrcupaxa. flpu'us6op xa uaJrra rurA}rrqnfi ce rrocrnr&T xaJr-
rTT SANY6U B CTOMAHATA HA MATHUTOTIPOBOAP r! MAJTbK HSII8TIIIfTEAII{ TOK,
HO A- C6rqOTO BpeMe 3a ocnrJrprBaHe Ha xeo6xoguuata croilnocr na iDg-
tpx6aa Aa ce yBennqn ceqeHuero Ha MarHrrronpoBoAs ,s" U 4raxtuHara Ha
orAenHure HaBUBKII Xa rpaxc$opMaropHure HaMorK]I, C rOeiO Ce yEefiuqa-
18 pasxoAST Ha Marepuaa. Aro c rleJr HarlaJl.aaaHe Ha HanpeqHoro ceqeHr,re
Ha-MaFHuronpoBoAs (Havanxaane Ha pa3Mepr'rre Ha rpaicq$oprraaropa) ce
usoepe roJIaMa crofixocr Ha B-,.ToB8 BOAT.I AO yBenurraBaHe Ha sary6ure
! ManHlrrorrpoBoAa P. ^(P" HapacrEar npn6ar.rsureJlHo c KBaApara na uH-
AyKqrr.sra, T.e. P" N B:" - 3aBucuMocr 1 Ha rlrar. 6.2ge) u yae.truvanaue na
HaMarHlrrBaurn.s ToK Ip, ACAeg,CrUre Ha Koero ce uo8DrDar AonaJlHureJrlrtr
rary6n D HaMorbqHrrre npoBoArruqu Pf, (raar.rcr.luocr 2 xa cuqara Qury-pa). OcreH ToBa or uspas (6.4g) cne4na,'vi yBeJr!{rraBauero Ha rrr{AyKqu.sra
! MaruurorrpoBoAa Ha rpancqpopMarop, pa6oreul npn 3aAaAeHo Haupe)Ke-
xr{e pt qecrors, usttcKBa HaMarrsBaHe na 6por Ha HaBuBKLrre Ha ntpBtrqHara
yy HaMorKa N1 , Tui raro sary6r,rre B rrpoBoAulrrlr{Te Ha war,rorrlrre p"
i lapacTBaT npollopql{oHatlHo Ha KBaApaTa Ha HaBHBKr,rTe, ToBa o3HarraBa, ye
c yBenlaqaBaHe Ha I4rHAyKIII'STa, P- Haua[.gsaT no KBaApaTI,rqeH 3aKoH, T.e.
l',, :" B;.2 (sarucnrraocr 3). Cyuaprrrare sary6u na rpanc$opMaTopa ("aau-

f rrMocr 4) vtMzr MIIHHMaJIHa CTOftHOCT [pI{ TO.{HO OnpeAeneHa ctolittoct na
xrAyKq[aTa.

T'uZ raro ocHoBuara 3aAaqa Ha KoHcTpyKTI,IBHoro npoeKTr{paHe Ha
)elroB Tpancrlopuarop e otrpeAen.aHe Ha Heronrrre MytHvrMzJrnvr pasMepr4,
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BTopr*rlruie HaMorKnI. 3a uanouotqHlrr MpexcoBll tpanc(lopuaropa,
Tertlu c qecrora 50 Hz, MaKcHMaJrHara ltx,r,yKllus Ha floJrero B
BoAa ce us6upa o6urcHoseHo B FpaHuqIrre 1,5...1,65 T, a aa pa6oreq,n

Hanpe)r€ennf, c r{ecrora 400 Hz - l;2...1,3 T.
OnruuaaHoro KoHcrpyKTLrBHo rrpoeKTlrpane Ha eAtrH

e cBbpsano c trpaDnnnr.e us6op Ha ruttopagMepa Ha HeroBI4g MarH
sog. Ha Sur.6.296 ca H&HeceHI4 ocnoBnure palMepu na lfl-o6pasen
TOlpoBoA, KATO 3A BCeKII T&rrlopa3MeP B CnpaBotlnuquTe ce AaBaT I4 AaE
9A CpeAHATa AtJIlrC[Ha HA MaIHI{THaTA CfiJrOBa n'4tlnr B

I, n ternoro Ha Marnnrorrpologa G.., 3a Aa ce rr3scnat $arropure,
To BJrr{rar Btpxy pasMepure Ha ManHfiTonpoBoAa na rpancilopMarop,

A,aBaIq B TOBapa noJlesHa MOIIIHOCT P2, MOrKe Aa Ce U3nO[3Ba ]I3pasAo

Hr{AyKTupaHoro E'bB ETopl4rrHata HaMoTKa e.A.s. Ez (6.49). llpertru
rcu or E2 K6M MOUIHOCT P2, OTAAAeHa B TOEapa U I43pa3SBafiKU TOK6T

npu KolITo nperptBar{eTo Ha HaMorKnTe He npeDxruaBa 3aAaAeEa

.Typa, oT sHatIQHUe e He CaMO CyMapHaTa MouIHocTr pa3ceflHa B Tpallt

Maropa, Ho n trefinoto pasnpe,qeneHue MexdAy MalnuronpoloAa 'I

Te, ycJloButTa Ha TorrrooTEaBaHe, To[nonpoBoAlrMocTTa Ha trsorlaquoE

(6.56)

MarepsJllr, paAlrannara ge6ennna Ha HaMorrrtre u Ap. Eto earqo

6opa na B^ or c%u1ecrBeno Bua'reHue ca I4 pa3Mepdre na tpaHc<lo

Kolrro or cDof crpaH& ca aD,bpsaHu c rroJre3Hara Mou{Hocr Pz, otAe

BTOp$r{HaTA HaMOTKa .I2 Upe3 cer{eHlreTo qZ, cm2 Ha npoBoAHVrKa vr C

Axara [Jrbrrrocr rra roKa B HaMorKara J , Af cmz, za P2, V.A ce norryya
Pz=4,44fNzB^S"rJq2.10-4, rTgeto S.r, cm2 e. ceqeutre Ha
Ha MarHurorrpoBoga. tlpes ursexcA,ane Ha roe(luqueHr Ha 3allblBane
ManHlrrorroBoga cac croMana &.r, orpasraarrl KaKBa r{acr or reoMerpu
To cer{enue Ha MarHETo[poBoAa S. = ab e gan'bJrHeno c6c croMaua rr
erlnquent Ha 3a[6rIBaHe c MeA lcor, orpasrnalrl KaKBa yacr or rrrrolqra
HaMor.ltlHtra nposopeq Srro : ah e gantJrgeHa c MbA, Moxce Aa ce
Pz : 2, 22 f B- J,S.,9r p fr .t fr . . 10 - 2, orrtAero Bprb3rara MelrcAy
aHure u eneKTpoMafnnrulrre uapaMerplr na rpaxcr[opMaropa lrMa

S.S'p : 45Pz/(f B^J&"'ft*)

j,^L-

rfl"r
I

2
t

t0 203p& m 8m
- h'u.t
c)

l0 20fisi 1oo *wtoo
*P2rv.A

6t
Onn. 6,30
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a/i,7o

w

llns'rnoctra Ha roKa B HaMorrrrre ce us6npa B 3alucuMocr or Koucy-
yrrpaEaTa bta aropuuHaTa cTpaHa Ha TpaHc+opMaropa MouIHocT P2, TaKa
qe TeMEepaTypa"a Ha npenpsBaHe Ha HaMoTKrTe Aa He npeBfirllu saAaAeHa
croftxocr (o6urnoneno 50"C). 3a neftxoro oflpeAerr.fne MorKe A,a ce r,rorroJr-
lnar rrpeAcraBexure na ftur. 6.30a rpa$uqxu saBucfiMocr]r.

KoeibnquenrtT'Ha 3arrtrlBarre c6c croMaua.saBucu ot ge6enuxara na
cToMaHeHaTa JIeHTa, C KOf,TO Ce HaBUBa MaFHHTOnPOBOAAir, KATO UO Cnp&
Borruu AaHHu npu ge6e.nuna Ha JreHTara 0,35 mm te uplreMa ft", = 0,95, a
npn qe6enrna Ha JIeHTara 0,08 mm - &cr = 0,85.

Koerluquenrsr Ha 3arrbJruane Ha rrnorq?a rra HaMomqxr{s npo3e
peq Fa MarHlrTonpoBoAa c MeA Ce oupeAenr oT A,r,raMeT6pa Ha r,I:|i
noJrsBanllTe HaMortvxu rrpoBoAHlrq[, lcofiTo or cBog crpaua e cB6p
saH c orAeJlenars BrB ETopuqHara crpaHe na rpancrlopMaropa x<>
ulnocr Pz. Tara nanpnMep no cnpano.rnu ApHHlr sa rparcrlopMarG
pu, pa6oreul[ c qecrora 50 Hz (400 IIz), npu roJreMlrna sa rr3xoAx&
r8 r'rorq,irocr Pz = 15...150, V.A &x = 0,22...0r34 (&.. = 0,21...0,28\, a rp}l
P2 - 150...1000, V.A &x = 0,34...0,38 (&r. = 0,28...0,37).

Cnqg onpe4eJrrHe Ha ,S"Srro or cnpaBoqHuqn ce r,rs6npa cranAapreH
MarHI[To[poBoA, sa KofiTo roBa npol,t3BeAentre e paBno UJII n<FroJIgMo Ha
I{3qIiCICHOTO.

Mpexorule rpaxcrlopMaropn pa6orm o6rrnoueuo B clbcraBa Ha ro-
KO3aXpAHBarqU H3pOqHrIqU U gaTOBa Tf,XHaTa r!3XOAHA MOnIHOCT 3aEUCll

or cxeMata Ha nsnoJrgBanlrg lr3npanvrent u orAeJreuara or l{elo Moulnocr.
Itropagn cro:rHlrs xapaKlep Ha roKoBere n Eanpexceuntrl, geficrBauln E
lrsrrpaarreJln (ara BToplr'rxara HaMorKa na rpancrlopueropa), 3a orIeHKa
Ha pa3Mepr.rre Ha rpancrlop:.,raropa ce rtsnorr3Ba r.nap. ea6apamxa ( muno-
ea) uouguocm Pr. Ts ortttrra KaKTo rorreMnHara Ha Morq,Hocrra P1, roncy-
MnpaHa oT MpetNGsTa, T8IQ8 U rorreltnHaTS Ha MOTIIHOCTTA B6E BT1OpI[rIIiATa

HaMorKa xa rpaxcrlopMaropa, paBHa Ha rrpousBegpHuero U2I2 or oilextu-
BHure ctofinoctu Ha ltanpex(eHilero lt roKa Ha BTopnqHara xauorra (xe
na ronapa!) n ce onpeAeJra or r3pasa Pr:O,S(p. +UzI2). Aro ce npe-
ne6peurar sary6nre a rpancrlopuaropa, npoMeHJr[EoroxoBa uoqnocr Pr
Molrce.Aa ce ,r3pa3r vper e$ertnnnure ctoftnoctu Ha Hanpercenuero U2 u
II'bpEaTa XapMOHI,[rfHa Ha ToICa BtE BTOp]rqHaTa HaMoTKa l211ap fto CJIeAH}!I
HaqlrH: Pt: Uzlzt*"p. B sanucnMocr or lBnoJr3BaHara r,!3npaBnreJlnq cxel
otr uorqnolrraUili Jorx.Aa 6rAe paBna Ha & (npr uo"rona 'r3npaBnretna
cxeua), vnr Aa e K>roJIf,Ma ot Pr (npu eAHo- lrrrl{ AnynotrynepnoAna cxeua).
Ilocnegnoto ce o6scHfiBa c nyncupaulus xapaKTep Ha roKa 868 BToplrqnara
HaMorKa na rpancrlopMaropa, rofiro upu ll3[on3laue Ha ern(> r{ AByrrotry-
neplroAna lr3npaB[TeJtna cxeMa ocBen [poMeHJruBa (Izt*rp) rrplrTerraDa H
rlocTofiHHa cacTaBKa.

Yacr or KoucyMlrpanara or Mpe)K&Ta Mouluocr ce orAeJrt B.ToEapa Ha
'roKo3axpanBalrug ugrortnlrK Karo nonesHa rrocrotHHoroKoaa lroulnocr Ps,
3 ocraHarlara ce ?r3paaxoAga 6esnoaegno Ba rrportfrlaHe Ha.npoMenrrttBrt ro-
r(one B.bD BToputrHara Depuna H orrpeAentr FoJreMtIHara Ha sany6ute B cro-
MaHara Ha MarHlrronPoBoAa u B MeATa Ha HaMOTtt{HUTe nPOBOEHI{IIn.
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3a ga *rorar Aa ce uotryqar ocHoBHn saronoliepHocrlrt xapaKT€p

ulrrHarrpe)*cenlrtra-rto*o"Ltu,Aeft ctaauln:::1Y":1:if :::.:":t"T
ffi ffi#;;;;;s;;;";;f ',' 

"" Ao"v"Ka''l{e : a) tpanc$.opMaropsr e

ane n (s ary6 
"tu " "to*"ttit' " 

*1 :-t-T-t"::"t::::l'*11 i::f""i
;;;il;;;;*"t" qeMs A,IlroApI ca 'IAeanHI'' r'e' np'rrelr{aBar eAr

quanpoBoA,lrMocrlIo)drqaprtrrarrsnpaB,-nr:i1-:-T:T,":.?"1t-":1

a;;]o{;;;;H roBap d*u ot"gyn*uBeH lrrrrr KanaquruBe* xapaKrep

orrnoarntnuto Ha ilsrrra>rcgaqu rlnnrpu)'
""*i;-o!;;;*"tt 

*".tt"s rroKa3Ba' qe 3a rogo3axpagBaut u3Toq$lrK'

6oteul c eAuonorryneplroArra lrsrpaarrrennt "+eY3#o::tTllly,"#l3li:
;;; ;;il;;;;;;B*nt roBap crbcraBrltBa 3896 or Ko'cvMl'pa'ara

MpexcaraMorquocr,t.u.Fo=0,318Pr,"":t11-"T:::^"-Ti:51""j^t;'Ji'ii 
; t:6ir. Arco uorqnocrra BGB sroplrqHara H&MorKa Ha rpaHcQop

ce rBpa3lt qpe3 rocrocrrHoToKoBaTa MorIIHotT' sryl:T -"::,:-?li::
;ffi;:"H;;;;;;;-"; i,6 = s, s'Po' B tar%s cnvuart 6opr'rv
;; ;;;;;;;" ". ""e-"i"*"o" 

loursd"t 
": :L"q"&opMarop' 

pa6or'
eAr{onofyfiep]roAen u"nptnutun npuAb6zQa nuAa:

(6.57) P. = 0,5(& + u2I2) = 0;5Po(2' 6 + 3' 5) nc 3Po '

CnegonatenHo nplr uenongna$e B ToKo3axpaHaaulu'tr u3ToqHI{K Ha

rry[epuoAen u3rlpaBl{Tetr Mou$tocrra' oupe4enhula pa3MeplilTe Ha rf

MaTOpAr ce oKa3Ba [O-foJrgMa oT oTAaBaHATa B TOBapa norlesHa MOr

crulecrneno Brrr4f,Hlre otpxy pasMepnTe na tpanc(lopMaTops

" "t";;;;";;tlt""ttp, 
sKruor{e' B usxoAa Ha n3lrpaB}rten'8' Aro

"*on" 
*" futttttpu u nrnto".n KoHAe'3arop, ToBa BoAlr 

l":::-:1:::::i
;;#ffi ;;' il;;";;rl"" B,bD Broprlrr*lara nar'aorKa Ha rpaHcsopr*rar

npoMeHnrrrB ?oK B cpaBHeHI{e c toeu, rcoftro 9l lry:^r:.1t:::T::i
lap. ftopanll ToBa ra6aputnata MolrlHocr lra cpanc$opMaropa rrpil

3MerIH&.IIoJIe3Ha MouIHoc; Por oTAeneHa B ToBapat HapacTBa' Aro na t

Ha r4srJralxAaqnr $rlnmp e BKnIoqeH Apocen' upoMeurruBllsr roK' u

Tuqaul npe3 BTopuquara HaMorKar HaMatIgBa u ra6apuruure pasMeptl

rpancrlropr'ratopa Morar Aa 6+Aar ue6panr'r uo-MarlKpr'
^ 

Korato rpaHcilopr''rarop%T pa6orn c'bFMecrno c ABynorIJr-I:l-1^T:

npaBuTeJlrHaroBapeHcaKTUBHOC'bnpoTlllBnenrae,nonesHaraMOrrr'HocTo'
JreHa B ToBapa e oKorro 80vo o'r roH"yutptHara oT Mpe)KaTat t'e' P9 

1 
0t

(Pr:1,23Po) lI u3pa35T 3a HetoBara ra6apnrua MoulHocr vIlo,'l.aBvrE.ai

(6.58) P.  =  0 ,  5 (h  + 'U2Iz )  =  0 ,5P0(1 ,23  +  1 ,74)  =  l , {gpo

Ttfi raro BtB BTopIT qnara HaMorKa na lpaucrlopMarop,

BMeCTHO C uSnpaBlrTeJI OT MOCTOB Tt',tIIr upoT]It{A CaMO npoMeHntlB TOKI

pt : (JzIz u npu nero, nogo6no Ha npeAHl4.f, Clry.Iaft, IIOJIe3HaTa MOUIHC

;;";;";"gii%-ot *o".y*t"paHara or.MPe)Kara Moul*ocr' r'e' P1 - 1;

3a HeroBara ra6aplrtHa Mouruocr Molre Aa ce sarrl4lue:

(6.5e)
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P.  :  0 ,5 (& +  U2I2)  :0 ,5Po(1 ,23  +  1 ,  23)  =  t ,NJpo

"-...floryvenuTe rrspasrr [o3BortcBaT rlp!! saAaAeHa rroJresHa MorqHocT B To-
Bapa Ha I,rsnpaBlrTens ?o Aa ce onpeAenu ra6apufirara uoqxocr Ha rpaH-
cSopuaropa, crreA Koero or AaAeHlr B cnpaBoquara rru?eparypa ra6ruu1n gp
ce us6epe runopasMepanr Ha MarHnTo[ponoAa.

EposT Ha HaBllBKllTe na rpanulopMaropHrrre HaMorKtr Morar Aa ce
Aerr.m or ilepee (6.49), s roftro ytracrBar rrnEyKTrrpaHure or ocrroBH!!fi

frrrlTeH rroror e.A.H. E1 n E,2, Tesu e.g.x. ce orruqaBa,T o" Hanpe-
Hrlero U1, nogpgeiro rctu rrLpanqHara HaMorKa lt Harrp6:iseHnero U2 xa
IPIIqHATA HAMOTItA C TOJICMIIHATA HA IIAA,A HE IIANPEIIrcHilETO B C5OTBoT!IE.

IaMorlla, r.b. E1 = U1(1 - AUr/100) $ E2: Uz(t - Auz/tll), rcAem
1 u AU2 npeAcTaBnaBa oTHocEtnBJreH npoqeHT€H cn4A na riAnpdxceHHeTo

NSPEUqHATA N.STOPNqHATA IIAMOTK8 NO OTH6IIIJHNE BA IiOMUHAJIHATA r'Y

_9pf-.g|"poB1brrHuTe cTofiHocTn H8 AtL u AtJz B saDrircuMoct or no-
ulHocrra H& TpaHc(popMaropu c Hanpe'KeHrls Ha HaMorKrrre go 1000 V ra
teMneparypa Hs npeDprBaHe Ao 500c uorar A,a ce ollpeAerr*n or rpar[xvnu-
te BaBrcr{Mocru ria $nn.6.306. Aro s e='4,44f8^,S. ce osnavu e.i,.n. na

Ha HaBuBKa, ilspasuTe sa olrpeAenrxe 6pox rra HaBuBrcrdre H& n%paltrrxara
BTOpr{qHUTe HaMoTKrlt na rpanc{opMaTopa npngo6nait B}rAa:

,60) ' 
' 

Nr - U.(1- A\/ro})/ei AIzi =.Uzr(l - AU21/L00)/e ,
U2; u AU2; ca Hanpe}IceHlre rI nqA Ha lranpex<eHrlero s 0-rara Ha-

BaE DToprrnara crparn na rpanc{opMaropa. flopal1a roBa t{e npn
BaIIe Ha [o-noJrrM 6poft nauorru 868 BTopurlnara crpaHa Ha rpaH-

T.f,XHOTO aKTUBHO U p_eaKTIIBHO c6[poTI[BJreIII4e HapacTBa c oIL
or MarHr{To[poBoAa (yBeJr[rqaBa ce A%nrrl{Hara rr AuaMeT5pa

naannrcr.rre)' ce npenopsqBa crdfinocma na AUzi n" 
"" ""e"i''" 

l}:.-.;i%
MAJIKA OT, qTqETEHATA. SA ATTPEIIIHIITC ITAMOTK}T }r CTOTBCTHO TOJIKOBA

)MbTopa, roftro B 3aBHcr4Mocr or HenoBara MoulHocr Mo)ICe A,a ce
oprregTupoBr.rHo or frur. 6.80e; cos rp1 * Kqc]rgyc Ha anbrra Ha

,Typa H8 HarpaBaHe Ha usonaqnsTa IIa IIpoBoAHUKa n Ha Me)KAypeAoB&Ta
MexcAyxaMorrrrgara r{soJraqus. flpu rona q = I lJ , r.e. sasu"n or roro_

[porut{auu'B HaMOfKI,tre u op}IeHT}rpanrvriara ctofinoct Ha raxrrsTa
Hoct. 3a rp_a-nc$opuaropu, pa6orerqr[ c aKTuBeH ToBep, upn sag,a{e-

HAIIPETKEHII' U2i U FOIICM}IHA H& OTAAA,EHIITE B5B BTOPIqHI,ITC HAMOTKII
rlHocTrl P2; TOKOBeTe B HaMOTKnTe cie orrpeAenar oT tl3pa3a:

TIeHTA no-rortraMa 3a BrHrIIHlrTe HaMoTKIr.
I4s'rucnenr.rre croftsocnn na .iv1 n lv2; np*6na Aa ce saKptrnm 4o naft-

4S,IO sUCnO.
flpu onpegenmre xa ce.'e'rler*, g rr AnaMer%pa d na HeMor*rr*lrfi rrp*

A& ce.uMa rrpeABr44; rre re saBr{c.sr oT Aonycr}rudra reune_

61) h = Pz/(Ugcospl) 12;: p2;f U2i ,
tAeTo P2 = | P2; o. cJrMapHa r,r3xoAHa MorrIHocT Ha rpancrlopva_
rP&r KOrTo .ce oTEsBa a_ ToBaplITe Ha BTopurrH}lTe My H8MOTK]!;=' P,zlPl = Pz/(Pz + P" + &) - icoerluquenr Ha ,rroJresgo Aeftcrare Ha
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(6.62)

}I us6op Ha IIpoBoAlruK c6c craHAppreH ArraMerap e Heo6xoAlrMo Aa 'AeTO .Rd, l;tp n g; cq cbIIpOTuBJIeHUer cpeA,Ha AGJI'ICITHa lta eA,Ha nailrnra
ceqenlre Ha lrpoBoAHilKa Ha f-rara H8MorK8, a p - cneqr{r}nvno csnporl{-Eepil AaJrI[ 6o6uuem c rpancr[op]iaropnure HaMorK]I Mo]rce A,a ce

B HaMO?6!IHOTO rrpOCTpaHcTBO HA ',fle6pAnnn MarHrt?oupon.oA. '3a rra 
-MeAHrrs 

rrpoBoA,$r[K (rpanc$opuaropH![Te HaMorK]r ce HaBuBar
It3rfucrcBa cBoTHorECttUeTO MerKLy pAAI4aJIHATa ge6ettuua A aa Meg,nlr npoBoAH[q]I c euafirosa ilsoraqus, Karo na nafi-qecto tr3uoJl3Ba-
n rnnpuaata c Ha nposopeqa- Ha rraanHllTolpoPoAa, Karo To.rpe6aa
nanne B rpaunltltre 0, ? < A/" < 0, 9. Aro .Al c 3 9,7 ce ut6upa no-

Ae{asaqils uerrcAy roloa tt HsrrPetrceHrrero Ha [spBurtnara HaMol

To loJIeM[Ha 8ap[pa or cos p1 = 0,9"'0,.95 nplr MpexcoBa qecrora

cos 92r : 0,85...0,95 npn vectora 400 Hz; i - HoMep Ha BToprrqua
Cneg onpe4etlgue Ha AnsMercpa Ha npoBoAHuKa sarrlaBilBane Ha

crlopuaropnure Heuomn:

,t;=t6ii-t,r31/Tll7;

TrrnopasMep Ha ManxlITonpoiogg, t npu Af c ) 0,9 - no-PolcM.
3a onpe4ensge Ha paAlranHara 4e6enuna sa 6o6unata e t

Ap ce lrsqlrcnc" paAfiattnlrre 4e6enunu A; (i = I,2r3r...) 
""u lra BToplrqHure HaMorKH lr ,q,a ce oraterar 4e6eal*rata na

6o6unatz 6o (ocnoaure ce IISroTEsT qpes npecoBaHe uJr!! CJrerIBaHe 67)
cTOBlt eJreKTpoItSOIIaqrlrOHIrU MaTepnaJlu B,bB BIIA Ha MaKapa I'IJI?I

c Ae6eauna Ha crenara 0,5...1 mm), Ae6ealrrila Ha lr3oJraqrflTa

MOTKIITe 6i,i+r n ge6ealfirara fla BSHrrrHaTa usola4r{s na 6o6unata 6"

ltsorsuH.s MeucAy peAoBere u fiaMorrrilTer a TaKa c6ulo il ia B%HurHa

nelq:ug, na 6o6unara ce lB[oJISBa Hafi-'{ecro KoHAeHSaropHa ltru ]

xaprufl, Ksro npu HanPetKexue Ha HaMorKlrte go 1000 V, 6l,i+r ce

B rpoasqlrre 0,2...0,5 mm):

n n- l

A = 6o+ I,4d * D 6,,,*, * 6"" .
- -  i=1  d= l

PaAuannara Ae6oauna Ha BcrKa.HaMOTKa MOXre A,a ce lIstIIaCtIn nO

MyJrara:

(6.64) Ai = L,Llp;,l; + (p; - l)6oj ,

K6,qero P; vt di ca 6pofi Ha peAoDere rI AlraMeTbP Ha HaMoT,brrHuf,

gxrr (c- treonaqurta). Ha i-Tara HaMorKa; 6r^-^Ae6enuHa Ha ndelr(

aara 'r3oJIaI(r", *orio ltMa crofiHocru: 6-o:'0,01 mm - npl{ il; <0,1

6p :  0 ,05 m* -  npu d;  = 0,1. . .0 ,5 mm, 6o :  0 ,12 mm * npu d ' ;  \  0 '5

flpu nporuqaHe Ha roK rrpes HaMorKI4Te Ha tpaHc$opMaropa B Tex
Huaar sary6n, qrr.sro toJreM[Ha ce onpeAenr rro [sBecrHara Qopuyaa:

) p": Ip", = Ir,,a =DI?ptr.oN;/q; ,
i = l d = 1 d = l

TeMnepaTypa Ha Har.paBaHe Ha [3onaq[gTa H6 ltsnOJISBaHr{Te II&
IIpoBoAH]rqu.

f1]1 6.5.3. KoncrpyrruBHo-T€XHoJroruqHr.r oco6enocrn' ' .x;J
.- ' Ha rrrupoKonenroBnTe ccrnscylarqn rpancQopMaroprr
Kaabu'recrara paAilorexHltqecKa onepartuc - ulrpoKonenToBa rpax-

pMaqus Ha crnportraJreHrr-ara - ce ocrulecrBraa 'rpe_s rlunrpn.c6c cG-
Hr4 napaMeTpl,I, nJIABHU TIJIII CT5IIAJIHH [peXOAI{ HA [rpeAaBaTen-

rrurryrn u qpes rpancrlopr,raroplt, crAtpx{arqil Marqr4Tonpono4ra. TbsR
ra ce xap&KTepllglrpaT crc cJreAHlrTe.napaMeTplt: xoefiu4ueum na
ilaqun Ha cbnpomusreHuemo n" = Ro/ Rr*, rcoefiu4uenm ua qecmo-

' noKpumue \ = l^r*.lf^io (J-"* H .fmin ca ABere rpaHlrtrHlr qecroTu Ha

rcoeSnquentm 1,1 orqlrra He[Jrtrnoro rrprlJlsraue Ha peAoBere eAuH

Apyr.
Bpoar Ha pe,qoBere Ha eAHa HaMorKa ce onpeAena or u3pasa:

(6.65) p; = N;/n; = Mllh6l(kdi)) ,

KlbAeTo n; e 6paft Ha HaBlrBKlrTe B eA,uH peA Ha i'tara HaMorKa;

:xrftra na 6o6nnatz u k - roe$uqnentr orgr{TaIII HenJrbrHoro
h5, '

Ha p€Aa c lrpoDoAlrur, xofiTo B SaBlrcl/tMoct ot di ce us5npa n

1,05.. .1,3.

3any6ure B uaFnnronpoBoAa P. (uux urpae 6.55). r,r E HaMorrure P"
rpancftopuaropa ca upur{r(Ha 3a Heronoro 3arpsaaHe go rcneparypa ?,

MOXCe AA Ce U3TIUCJIn OT lr3pasa:

T =To + (P" + P")f aS ,

,4ero ? e reMneparypa Ha cpeAara, B Koaro. pa6orn rpaxc{opuatoptc;
- rorreMurra na o6rqata rorrfioorAaBarr(r nob'bpxuocr Ha 6o6zxara u ua.

ronpoaog,b, a a - roe$ilquexT Ha ronnoorA,aBarre Ha tpancrlopraro.
orqurarq r{ Tp}rre Mexau}rsMtl na pascefiaa}re Ha rorlJrlrnara: .tpeg
BeKrllra, H3JI6qBaHe u ronnoupoboAlrMocr - s8 MaJroMorqnil. Mpe)Ko-

:e nponoAHr{qu rrn IIEJI c MaKc}rMarrr{o Aonycr}tMa reMrreparypa H&
psnane 105oC ce nprireMa p= p.u;1os.:0,0234.10-6, O-).

tpauc{,opltaropr,r ctofinoerra sa a ce nprleMa o6ilrnoseuo paBHa Ha
tft#{[*rr:L 

na rpanci[opMaropa ne rpr6na Aa npeBnma'a Aorry-(6.63)

Ha rponycKaue ]ra rpancrfupvaropa) n uodyt na xoefiu4ueHma Ha
tue om axoda xa mpaucfiopuqmopa lf l. Tpanc{opMr{parrl4Te r!un-

TeKTnBHH croftcraa, I€aro roreMra ctofinocru xt k1 n.(nnu) Ha n rlptl
x ce nocrlrrar .{peg yBenilq&BaHe Na 6por Ha eJIeMeHTltre, Koero BoAlr
yrerruqaBaHe Ha paoMepure !r qeuara lra resu ycrpoftcroa. I.IJnporc-_

rrroBntc rpaHc{opuatopu, ctAtp}Karqu Marnr,rrolrpoBoAr,!, ocuryp.f;Baf,

U npeXOAIITc Ha [peAaBATeJIHlI IIUHIIU IlprlrTexc,aBaT p.EsKO trspageflU
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roJreMrr cTorlHocTlr Ha KoeouqneHTrlrTe Ha qecroTHo noxpurne (&1

Ao 104 u rroBe.re) x rpaHc$opMaqlrt npu M]rH]tMaJtHo orpatreut4e or
KaTO CsqeBpeMeHHO Te)(HUTe pa3Mepu ca MAJII(U lI He paCTaT c y

ua k1. Ocseu Toaa resu Bb3Jrlr uprrretlcaBar BlIcoKo r.n.A. u nai
'r MoraT Ao oc}IrypaT narIBaHuYHa pa3BP63Ka, flpexoA oT
K6M cuMerpnren 

"paKT 
u o6patno, urgpoKoJreHToro cyMilpane r

rra MoulHocrlr rr T.H. flo npunqzn na pa6ora lr KoHcrpyKTlIBHo
urlrporoJrexToaure rpancSopuaropr ce Aen.sr Ha ,q,Ea tuua: 1)
HtI, ICOIITO ce PearIlISI[PaI KsTO HIilcKOqecToTHuTe c oTAenHo p

rra HaMorKlrre B6pxy rrannuronpoBoAp Ir 2) rpanc$opMaroptr,
norlsBaT B KaYeCTBOTO Ha HAMOTTU OTp.E3A4U OT npeAaBATeJIHI{
ctrreraHre c rlepouiinurnd cipqb'nllnu, Hapeqenu "rpaxcilopuatopfr
Atrrra nilHur" (T[jI).

t t r ll'{1+6

P&U \, fie.& P.
o(A 5- t  H '  r f"YLJ

n: NzlNr x U2f Uy -Auunuryg,Ho'qecrorrrara xapaKTeplcrlrKa Ha
crlopuaropa Mo)Ke Aa ce axatllr3llpa na 6agata Ha eKBrrBatIeHTHara My

,  . . '
*.L*lrtt

a) 
*n".1.rt 

tt
. t

Pa6orar a r+x o6uxuaseHun wupoKoteHmoo mpancQopuamop ($ur. 6'
ce ocuoBaBa Ha trpeAaBaHero Ha eHepr]r.s or n,rPBuqHara neputz I-2
BToplrarnara 3-4 ga cMerra Ha o6nlug Mapnrrren notor iDe a
aoAa. KoerbuquerrT'br na tpancrlopMaqut ?z ce onpeAers or caorno
ero Ha 6poa na HaBlrBrlrre Ha BToplrqnara ?r lrGpBn'tuata HaMorK]rt

(aux r!nr. 6.286), Kotro ga o6aactra Ha HI{cKure n Ha BucoKure
uwa BuAa, npeAcraBex xa rlur. 6.316 u e. 3a pa6ota xa rpancr!.op
rur4poK qecroren o6xaat e neo6xognlrao Aa ce crra3tr cJreAHI{Te ycnoBq

(6.68) o-;"2 r 2 (2...1)R!,i um^xL" < l,2R!, n Cr*CL 1 L,2f (w^,*

Koero o3HarraBa A,a ce oc}rrypH rontMa crofiHocr Ha

utpDltqHaTa HaMoTKa L1 tr M,A'.KU CrOfinOctU Ha napa3uTHlrTe napaM

L", Ct m C2. Tezu vrsttcnBanua ca nporlrBopet{uB}t' Ho rrpl4 paquoHatlHo
ctpyupane xa rpanc_tlopUaropa, Koraro cbilIacyBanure c'bnPorlrrDlenr
oanoprArKa na 102...103 O, uoxce Aa ce ocunypu i{ecrorno

JreHTa or 1 Ao 30 MHz u rroBeqe.r  Av  vv  ru r r .

, Brs Bepr4ru c HtrcKo ctnporlraaenue (or 2..,5 go 50'..70 O)
ra na o6urHoEeHI4Te r[]rpoKoneHronu tpaHcQopMarop]r ce BJrouraBa r

nopaAll Brrufl,Huero Ha ttnAyKTlrauocrra na parcefioaue L'" u roraaa ce

rtot{rlTa us[oJr3Dagero fla mpaqcfiopuamopu mun "dotea tuuua" c
rHlrTHa c,rplleBflHn. floczeAnute cepean Bupar trpe3 HaBuDaHe Ha
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H.sKoIKo, [oAxoAclqq cBrp3a.
Hrr rloMer(Ay cu [peAaBaTeJr_
H}r rrytH,rry!, B6p)(y TOpOIrAan-
Ha, rIHnI4HAptIqHa r4JIIl C6C Cne-
qlranna rbopya (tuu "6arryu',)
crpqeBlrna. 3a geSunnpaue na
ocHoBHuTe KoHcTpyrT[Brr[ n&
paMerplr Ha To3[ Tlirn TpaH_
c$opr,raropz nbpBouayanao ule
6rge pasrae4au Haft-rrpocrlr.er
crryuafi na rpaHcrlopMarop, pe.
arril3lrpaH c eAHa rrPeAaBaTen-
Ha rrttwtta, rofiro e [peAcra.
BeH Ha $ur.- 6.32a. flpono-
AHr4qlrre'I-2 u 3-4 o6pzsynat
oTp.ss%K oT eAHOpOAHa [peAa-
BaTeJIHa rwrr;'ur. C.gtax<nna J
rr xapaKTeplrcTlrqHo crllpoT]r_-
BJreH[e z2 , r.OflTO e HAB]rTa

q t*#\^^,vA*["*a*ffit

z)
Oun, 6.32

B6pxy $epoua*rur'ara crprleBnna iD ($rr. 6.826). Xaparrepxa oco6esocr
na rpaHc$opMaroprrre r}|rr JrrHr[a e, qe upll ,r'* 

"""p."""i" "" 
,rp"ga"*

or ExoAa rcbM'lr3xoAa He rrpe3 MafHI{ToupoBoAa, a upe3 A}teneKTprrrfHaracpeAa Mer{(Ay ,q,Bara npoBoAH}rKa fla rru'd'usra. Trft Karo B npoBoArrr{q}rre
TeKar paBHrr no lotleMlrHa lI nporrrBonoJrolr(Hu IIo [ocoKa roKoBe, MarHI4-
THT4AT rrOToK D CtprreBunara e MlrnuMaaen (reoperuquo.paBeu ra nyza),
rropaAl4 xoero sary6ure,B Heno ca upene6pexc:uuo uaarn (ercueplrMernr{Te
noKa3gar, se resu aary6r.r ca BrB Bclrsrr,! crryya[ non l%). flpra zsmnxe_
Hue Ha ycnoBuero .Br* = 

h = 2., [peAcraBeHara KoHcrpyrqus Moxce Aace pa3rnelrcAa raro.rpanc$opMarop Ha crnporrrBJreHlrr B crorHorlenne l:l
(u'Beprop na Qasa). Tpanc$opuaropult Tu'' "^rnra ,rvt*rr.,, 3aeMar Me-
)rcAuHHo.UOnO)rCeHUe MexcAy Bb3JIr4Te Crc c6cpe,40ToqeHr4 u resu c pa3rrpe_
AeJreHlI napaMerpr,r lr sarola raxnara eKB]rBaJIeHTHa cxeMa s o6racma Ha
:1:"1i.-:1"1T" 

(gur. 6.82e) ce rpeAcraBr karo o6urnonen rfan"<lopua_
Top' a B ooracrra Ha BucoKHTe .tecrorH ($ur. 6.32a) - Karo Arara rru:Hrrs. c
xapaKTeplrcrzrrno crlporunaeaue Z 

".-.3g na ce urarpurra Ko'crpyKTrrano npoexrrpaHe Ha TAJI e Heo6xog,u-
Mo rqa ce oflpeAeJl]l Aanrc]rHara l, xaparrepucrr4qHoro cruporuaneiue'2"
'l rrmar Ha nPeAaBareJlHara llvlRvtg,, a raKa .c6lqo reoMerpuqHr,rre u Ma.
fHr{THrr napaMerpil Ha ctprleB}rHarz. ''Is60prr Ha AsJI)r(UHa Ha ilurluara ce
npbbla tara, qe Aa ce HaMaJrpr HepaBHoMepHocrra Ha aMnrt{TyAHo-qecrorHa-
Ta xapaKTepvtcrvlKa Ha rpancrlopMaropa s o6racrra Ha Br,rcoKure qeerorlr,
KaTO 3a IIe'ITA Ce U3IIOJI3Ba c,boTHolueHueTo:

(6.6e) , < (0, 1...0, 15)A,,, io ,
KbAero Amin e Atsn}t(lrHa Ha BbJrHara B npeAaBarerftara nu$ua 3a Hafr-Btr-
coKara qecrora or 3aAaAeHara rreHTa na npouycr(aHe; 3a oupeAerraHero Ha
a,ni, ce u3[oJr3Da $opuynata:

a
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(6.70)

KbAero c e cKopocr Ha cBerrruHara B5B BaKyyM (c = 3.108, m/s); e" -

IIeKTpuqHa IlpoEilqaeMocT Ha cpeAaTar 3aIIGJrBaIIla npOCTpaHeTBOTO M(

ABaTa rrpoBoA,HltKa Ha ruHl4sTai fm"* MaKCUMaJTHa pa6olxa qecToTa;

(lasona cKopocT Ha paSllpocTpauenne Ha BIJIHaTa IIO nuHllt$Ta, KO.STO

naft-'recto cpeulawl{Te cJryqa}r e o6uKHoBeHo 1,5...3 nltu [o-HlIcKa or c

pocTTa Ha cBeTJIilHaTA c.
I4guoasnauero Ha Ktca npeg,aBarenHa rruH'va e npuquna 3a HaMaJl

, c ?,o
A m i n : G N T I * = / * * ,

BaHe Ha lruAyrTlrBHocrra lra rlopuupaqlrre f, npoBoAttugu L1-2:
(tesu nng,yrcrrtBgocrr! [rpasr ctrr(era pons KaKTo tr1), 'lneto'111y]ITIrt

4eftcrane otpaHurraBa npouycKaHara JreHTa a o6aacrra Ha Hncrure
rn. 3a ur6snnane Ha rogrl e$ert ce npenopbqBa cl6nrcg,anane na
ycnoBrre:

(6.71) Lr-z = Ls,-+2
c,,- io(4,* + R )(MA - l ) r lz '

KTAeTO M^ Ca AOIIyCTr{Mll nsxpnnrnanus. Ha annnTyAHo-qecToTrraTa
paKTep[cTIrKa 3a AoJIHaTa lpaHnqHa qecTora oT JIeHTaTa Ha

f-io (o6urnoBeno ce npueMa M" = 3 dB).
Vnenu.rasaue Ha unAyKTrrBHocrra rra npoBoA,Hnqlirre Ha

HATa JrUHlrfl AO HeO6XOET{Uara CtOftnOcr ce uocrllra r{pe3 HaB}rBaHe Ha

cJreAnara Bbpxy rfrepolranrutHa ctplreBlrua c Aocrarbrtno rofifiMa
THa nponuqaeMocr lri. Kaxto e ltgBecrnor nHgyrrrirnocrra Ha H&MorK&

N.naaunxn, Ko[To ca pa3[oJroxceu]r paBrtoMepuo Btpxy ropouAaJlHa
rreBlrna cbc ceqenue ,S. n cpegen nepuMertp f"' H3rotneue or Marep{i
c r,rirnutga [ponl,rqaeMocr llr, ce onpe4"a.x or .lr3Pa3a l- ptsprssNz

3a no-nn o6xr-atu, KtAero AbJr)KHHara Ha
' 

JrrrHllt e Mnoro MarIKa, 3a peaJrusrrpane Ha TAJI ce [3rroJr3Bar q,IantrHApll

crpqeBnrru (a) unu crpqeBltHn tnn t'6arryu" (6), uoxasauu Ha Snr. 6
Brpxy resl{ c%plreBuHu npeAaBarerlHara JrltHtrs ce
BUBa TaKa, KaKTO B',bpxy TOpOlIAanHa"a c'bpqeBl4Ha

ffiw

wft
6

@rr. 6.33

rrpe3 HcKonKoKparHoro fr npoKapBarle IIpe3
Ha ctpqeBnnara. CneAoaarenno rlplr rr3qrrcJrer{a
xcuna I Ha rrpeAaBareJrnara 'nur.vlfi I{ rrHA,yKT}rBHo

al Lt-z = Ls-a Ha nefinule flpoBoAHrtl$4r 3eAat{ar&
KoncrpyKTopa ce cnelrcga Ao npaBuneu us6op na
MaTa, reoMeTpurlHrrTe pa3Meprl vr ltf *la MaTepl4ana
c6pqeBnHaTa, KoeTo He npeAcTaBnsBa TpyAHocT.
ToEa He rpr6aa g,a ce sa6paB.E, qe paBHoMepnoct-rg
ripeparareanara xapaKTepucrr{Ka Ha TIJI n
Ha HUCKUTe qeCTOTII 3aBlIClt CtUIeCTBeHO OT

ns6op na MarepnaJra, r{}rtTo rpaH}rqHa qecrora

Aa e tro-lucoKa or MrruuMaJrnata pa6otua r{ecrora

rpancrlopuaropa.
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3a oupe,4ennne rra seo6xoArtMara
croftHocT Ha xapaKTeprdcrtrt{Horo ca-
Irporl4BJreHlre Z" aa npeAaBareJrHara
fivIHyIfr MOXCe Aa Ce II3IIOJI3Ba !I3pa36T:

(6.74 Z": ,,/EllP; .

Irlsqucaenara crofinocr na' Z" ce r{3-
rrorlSBa 3a gSoop Ha TIiIua Ha npeAa-
BareJrgara nunvrr. B ra.rectnoro Ha
fipeAaDaTeJrKu rryt}Jyr}r MoraT Aa ce H3-
noJr3Bar KoaKcHaJIHIr ra6eaul Kolrro
ce npolr3BerEcAaT c6c cTaHAapTlIsUpa-
un croftnocrn Ha Z" 50, 75 r.r 100 O,
HJru JreHToBu rca6etru. c Z. 3r5;5; 7; 10
ur 13 fl. JVlHoro qecro neo6xoAnMara croftnocr xa z" ce uocrura c noMou{Ta
Ha rru'lvru oT ycyKaHfi npoBoAlruqn c raKoBa u3orlaq[.f,, npu Ko?rTo qpes lI3_
MeHeHUe Ha qTe[eHTa Ha ycyKBaHe IIa [poBoAHLtII]ITe, Ha TexHrI.E ArraMeT%p
r{ Trrr[ Ha u3oJlaqu.sra Morar Aa ce ocurypgt croftnocru na z" B rpaHrr4l{Te
ot 30 s,o 130 0.

Ha rlnr. 6.34 ca nso6pasenz uplrMepHr{ 3aB[cnMocru na Z" Ha trvrturr,
peanu3upanlr qpe3 ycyKBaHe na usonriparur npoBoAHrrqrr c pasnr{q:avr Ena.
L{erpu d, or 6poa Ha ycyKBanrrsra I Ha 1 cm qraxcaua. 3a Bcsra rrpeAar
BareJrHa nvrfivrs. e AaAeHa rr usMepeHara ctoftnoct ua sasonata cKopocr Ha
paSnpocrpanenatqata ce B rre8 BSJrHa ?16, C Koero ce yrecH.sBar I{srtl4creHl4-
rra IIo rlopruyaa (6.69). floAo6nn eKcnepuMeHTarrHo cHerH Baa]rcr4Mocr]r ce
rr3rroJrsBar B npaKTr{Kara 3a KoHcrpyupaHe Ha Jrr4Hrir}r c5c saAaAeHr,r croft-
Hocrrl uz 2".

TAJI c xoeiluquenr na rpaHc$cipr,raqnr Ha ctnporzBrreHusra, paa-
IilqeH oT eAI{HUqa, MOraT Aa ce peanu3ilpaT qpe3 I{3[oIr3BaHe Ha A,Be I4
noBeye npe,qaBaren*yl lvrwvyr, cB6p3aur4 no nogrio4.aul Har{tru. llpn lrs-
rror3Bane Ha n upeAaaareJlurr rrnnvlu (n:2r\r..rk), cB6psanr4 or eAHar
Ta cTpaHa IIocJIeAoBaTeJIHO, a oT ApyraTa - napaJrenHo, ce peaJru3u_
par cne,qHure xoe(luqueHTu Ha rpaHcQopuaqlrr Ha ctnporrtBJrenvsra
4;1,  9;Lr . .  r lez:1,  l - :4 ,  l ;9 , . . ,1 :k2.

Ha $ur. 6.35a e npeg,craBena cxeMa Ha ctrnacyBarq rpaHcQoprvrarop,
c'bcTosul ce oT ,qBa oTPs3sKa ot upeg,anarerl:f'.a ilunrrs., rrr{I4TO BXoAoBe ca
cBBp3aHu rrocJreAoBareJruo, a nsxoA,lrre - napaJlerlHo. TpancSopMaropt?
pa6otn B pexclltM ua ctruracyBaue npu R"*:22" u R-=2"/2, Ka?o ocurypa-
Ba npu rona rpanc(popMaqr!.rr Ha cGupornnreur4sra 4:L. Trfi Karo [poao-
A,Hprqnre 5-6 u 7-8 uuar eAHaKBu noreuquatrn B ABara cu :rpas, cxeMara
Molrce Aa ce oflpocTrr KaTo AoJIHaTa nuH-us. ce saMecTrr c tr,toct.ie, cbrpsnalqo
Kpaurqara 3 u 2 ($ur.6.356). Ha c'rulara rlrarypa ca EpeAcraBenrr rr eKBr{-
BaJreHTHure cxeMu na rpaxc(popMaropa s o6aacma Ha HucKlrre (e) u nn-
corlrre (a) vectorra r{ HeroBa KoHcrpyKTuBHa peaJrfi3aqur rrpu lrsrrorr3Baue

tt0

tto

o0

t0

50

g

l0
t 2 3 t t ' i . t

.  Qur. 6.34 .
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Okr.,6.35

Ha rrrnruAprrsna abepoMarHnfiFrapqG#ra (d). O6paura
Ha c%nporrirBrrenuffTa (1:4) ce nocrnra spe3 napalreJrxo cBtpsBaHe Ha

AOBeTe HA JrltHUUTe U nOCJIeAOEaTeJlHO - HA TeXHllTe U3XOAU, KaTO
*oar. Z" = 2.Bsx = 4/2. Toaa osHa.raBa, qe 3a ocrulecrBsBaxe Ha
rpancrloprraqnr e AocrsTrtrno na rlur. 6.35 ga ce pasMeu.sr Mecrara
BKJrpqEaHe na .Br* u .R.n.

flo ananoruqen Haqlrtr trpu rrsnotlsBaxe Ha rpn orptBtra or
Terrua JutHnt Morar Aa ce peanusupar lrruporoneHToBll rpancrlop
c roellnquenr xa rpaHcilopMaqus 9:1 (npn nocJreAoBarerrHo cB%p3BaHe
BxoAoaere rr naparrenHo - Ha HsxoArme)'nnr 1:9 (nprr naparreJrno
Ira DxoAolerte u nocneAaBarerno - rra usxoA[Te). Trft Karo rror
.B ABara Kpas Ha npoBoAnrrrlltre, $opunpaus rperara.(nafi-nonnara)
Aa8areJrua nrlntrr ca eEHaKBu, Tt Mo?Ice Aa ce orcrpann u geftgoro

Aa ce orqere tlpe3 ltsnotrsBaue Ha Mocrtre, ca%psBaulo rpauulara 5 u 8
BTopara (cpegnara) rlrnyrs, rrp]r Koero cxeMara na rpancr[opMaropa n
6nra anga, roKasax na $ur.6.36a. Tosn rpanc$opuarop pa6oru a
HA CtITIAcyBAHe rrpu yCJrOBUe, qe xapaKTepucTlrqHoTo ctrrpoTuBJreHlre

R&,t

4'r{

Ha ABara orpc3tra or nltnntra e paBno Hz Z. = 3Br* = Rof 3rrcaro octbule-
crB.f,Ba rpancrlopuaqnr Ha ctrrporl{EnentrfrTz B ornouren[e 1:9. O6parna
rpanc$oprraqus Ha ctrrporlrBneHrura (9:1) .ce peanrrsupa qpes npoMrna
Ea Mecrara sa fiax u R". ErnuBaJreHTnara cxeMa Ha paanrre:KAaxnr TAJI n
o6nacma Ha B![coKrrre qecror![ e npqAcraBe na r!un. 6.366.

B o6rqus cnyvafi rrprr uocneAoBareJrxo (napaneano) carpsaaae Ha Bx(>
AoBere na & otpratrlrr or npegaBarenxa JrlrHnt c xapaKTepl/rcr]rqno ct-

tue Z, = R"-/k: kR,. (2" - kn^x = Rr/k) u naparlenHo (uocne-
,) cntpsaane Ha rexuure lmxogrr Morar AA ce rconcrpyltpar rrrrrpt>

oBu ctrnacyBanlDr rpancrlopuaropn c roerlnr4neHTn r{a rpancrlop
Ha ccnporrrBJrennsr8 k2 : | (L: k2).

Ocsen sa crmacyBaue Ha ctnpornanenus, urnpoKoneHToBr{Te rpan-
crlopuaropn ce HsnoJrsBar 14 sa ocnrypsBaHe Ha [pexoA or Hec]rMerp[qen
K,bM cuMeTpuqeH TpaKT n o6paTrro. Tranra'rna KoHcTpyKqrlr Ha cti.traclr-
Barq(>c[Merpr{paq rnnpoKonenroa rpano$opMarop, rcarBuro ce r,BnoJrsBar
HanplrMep B cnnHa4noro H xerepoAr[HHoto paMena na VKB 6inaicnu u
AsofiHo 6a.naHcnn cMec[Tenu, e AaAeHa na r!lr. 6.37a. Tpancr[opuatoprrr
e peanusrlpau Erpxy rlepouarnurna ctprreBlrua rlrn "6arqrut, npes ABara
orBopa Ha.Kosro ca Haalrrrl ]rsoJrr{parlrre npoBo4nrrqu (nan IIEJI), $opuu-
paupr ntpBrrsHara (1-2) u.sropnqnars p-a n S-6) uy HaMorrlr. flporo-
Arurqure 3-4 w 5-6 ca ycyKaH[ c onpeAenena crsnrcs c qen ocuryprBaHe
rra 3aAaAeHo xapaKTep[crtrqHo ctnporuBneHrire Ha JlnH]rgra ]r ca cBSpsa-
Hlr no Haqnn, rrorcasan na {urypara, c Koero ce ocurypcna B AocrartqHo

qecroten o6xsar eA,HaKBa aMrrnnryAa u npoSnao$a3nocr Ha Hanpe-
)KeH[gra B TotrKrtre 3 n 6. EruuaaneHTHara eneKTpuqecKa cxeMa Ha raKaD

p e npqAcraBena Ha {ur:6.376.

3f
. Our. 6.32

Ha crulara $unypa (a) e gageHa l,r KoHcrpyKrua Ha AeJrHTeJr Ha Mo-
lrlHocr, usuonanaul I{3no)I€eH[Te AO TyK rrp]rHqun]r, KofiTO nOSBOrABa rrpt!
cB'bpsBaHe Ha Aaara ltsonnpal{]r npoBoAH]rKa (nEn) no yKa3aH]re na snry-
para HaTIHH Aa ce nocrnrHe pa3AentHe Ha nocrtnBarrlsTa B paMo / curnanna

rlopsBno Me)rcAy pauena 2 u 3.

E

fg,

0

3t6a)
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@nn. 6.36

t7 KoHcrpyrptHe, T€xHononnl n iaAexnnocr na pCA



6.6.4. Ocnosun rtPrHllsnr ilPu
roncrpynpane Ha lMnyrcnu lpancr[opMaropll

llxirrync:amte tpancrlopMaropll ce u3non3Bar 38 u3Mexexlre,Ha

I[ IIOJI'pHOCTTA Ha H8npe'IcllTenr'|u ill,,llyncl4r 3a ctrtlac]rBaHe IIa Csnpo

BJIeHnqToHauMllyncHlt 'neHepaTopctcc6IIPoTltBJIeE[eToHaToBapa'
ra'IBaHUqHA p&38p63K8 MetcAy ugTosHIIKa ]I npDIeMHI{Ka HA IIMIIyJICLI }I

Srnro.raageto Ha
rpanc$opuarop E cxeMara Ha
,rMnyncHo ycrPoflcrBo BoAt{ Ao
KpnBsBaHe aa $opriara .na
cilopurpaxure lrMnyncu,
A6JI)IC}! HA CJrO)ICH]I npexoAH]r

qeclr, IIopoAeHn oT
TA HA rrbPBttqHaTa HaMOTKa rl

pa3lrTH![Te ]IHAyKTItBHOCT lr

rrurer xa rpanc$opMaroPa.
r3KptrtBtBaHu.a (r!ur. 6.38) ce
paKTepu3rtpaT c BpeMe 3a

Osr. 6.38 He Ha npeA,Hllt QPoxr na u (6.74)

ca tqi otcroK Ha rrPeAHIra

(6.75)

parcefieane L" u napazumeH Kanaqumem Cro' Cnadom Ha nr'ocKamcl

HA Uilnyrca e cBSp3AH C [peAsBaTerHaTa xapalcTepucTl4lKa Ha Tpat

K'AETO E I _ C.A.rr. HA I'sTOIIH}IKA HA ,'MNYNCHO IAIIPC)ICEHITE;
&" = 8"*ft1 /(R"*+.Bf) - exrr'aJrerrrHo aKTr4rBrro c'nprlrBrreHre Ha BFprrrara IIpn HncKtr gecrorrr; .B_r* - amperuHo c6llporfidneHre Ha ]r3TO.trIu-Ka Ha HatrPe)KeHre; r"rt: Lt/&tr - BpeMeKoHcraHTa Ha clraAa tIa unocKaraqacT tIa uMfiynca.

B uouenra Ha rrocrrrrgane rra lrunyJrca tI2(t - 0) = E, cneJl KoeTrr roHaMaJraBa rro eKcrroHerrqlraneH 9aKOH, OnucaH c (o.zs)'n rlp]r rlpllKrKrqsaHella llMny7lCa, qriltTo np_OArn)KITeJIHOcT e f]r, HaIrpe)KeHueTO Etpxy *"r,pHoro ctrporlrarreHlre .( cnaga 4o cmfixocr tlz(i : 
"") 

= E 
"*i 

Fn lr--1.Trtr raro o6urxoseHo Ao'ycrn*H.sr or*ocrrrerre* cnq^ 
". 

oou"r)rJ# iff4or aMnnuryAara Ha r[MnyJrca, sa ollpeAenrHe Ha MaKcI[MarHSTa crotrHocrHa A nrpaa* (o.Zi) ce ps3nana E peA, o"pr""".""r"ii;;;;o"ure ABaTITCHA:

(6.73) uz(t) =Ur,{t) =.Eexp(-R.,t/Li - Eexp(-tf r"n) ,

A = 1 - exp(-t/r"rr) x r^fr"o = rr["r/ Lt

A - tnt"

popoX2R" '

(6:76) FL=pu ( , *  r " o1 '' e - P u \ ' -  
n r r " )  

1 F u '

Cnegorareauo sa Aa ce HaMprltt A rrpra 3aAaAelra crofiHocr Ha rrn, gr* u -Er,e neo6xog'uuo Aa ce yBeJIrIrr[ HHA,yKTnBHOcrra Ha lrbpB'q'ara nauotra,ti.c-ne4 ear.ecrBa'e B (6.24) na ,t, o"p""u"r 
"p"" 

*""rpyKTrirB*n?e ,,apa*e-Tpr{ Ha rpancrlopuaropa, ce rroJrytraBa:

Maropa a o6aactta Ha Hucl(ure qecrort{r 'rufiro BUA 3aB}rc't or

"rtr'"i 
uxdyxmieuocmma Hct nbpsuttHqma Han'tomKa L1' 3a ycta

Ha 3aBncrrMocrure MetcAy t6, 6r m L u napaMerpure ira rpancrlopua

Lc=L i l *L ' cz ,C ,P :Q+CLnL le r reo6xog r r r coAaceaHanusupa r

BOTCBa AA Ce o[peAe[I{ lr3MeHeHI'teTO 86B BpeMero Ha Ha[pe)KeHUero

;;;;; Trpl tiiiiy rr'Av*"'t'Hocrra Ll ia ntpswr'ara nauotrca)'

eTO 3ABIiICr tOJIeMIIIIaTa HA CtIaA,a A rfa nAOCrcATa a€cT Ha fiMnynca:

KrAero l" e efre*nB*a ASnxnHA HA CITJIOBI{T' rr}r'nnn B MarfH[TorrpoBoAa;X = ryr\A - KoHcrpyKT[BeE napaMerrp Ha rpanc$opuaropa; N1 _ 6poftHa Haar'Krlrre Ha rrbp'lrqHara HaMorKa rra rpanc.boil'op;; s: - ese*a_tsHo ceqexue xa uat'nutoqpoBoAs; p" - eftemnBlra Marnlrrna npoHlrqaeMocr,Ko'sro orrrr'rra roJIeMEHara Ha nMnyJr"nirs uar'rrna uponuqae\docr p$ nHaBI{xPoB?r?eToKoBeEM&Tep}IaJIaHaManH}ITo'po"og.i
xoArII{Te npoqec,u B'bB Bepfir]rTer rrpes KOI4TO Ce fipeAcraBfi HeloBara

BaJreHTHa cXeUb r O6nacrra H4HI{cKuTe uBucoKuate qecToT}I npu IIoAa

Ha lrMnync c upaBo%rtnna {opua fl aMnnI{TyAa E' ExnmsanenTntrre

Mr[ Ha rpaxcrlopuaTopa B Te3H qecToTttu o6nactm upl4. nPeHeoperBi

aary6ute a nauoffiraru u ManH[TOrrpoBoAa ca upeA,cTaaenn'na i!ur. x'Aero 6 e 4e6enuxa Ha croMaHe'Itrr-e JIeHTa, or. KosTO Ce usFOTBfi MarHlr_
il:T:ff 

rff ,j_:"::y+f^::_c6rr?orr/rBnenneHaOuporr""""r""-"-.n.r"p""r,.Konarocelr3ro'rsBer6"p"r"i-ii;;;;ffi lJJ^;H;:;ffi ff #ilt"f#:HoCTIIA p Moxce,qa ce IIpueMe pe N pu. .

,.,',?:::ff::::.T-f:_:-"_1-1*o"i.uo na gun. 6.Be, rl4ero e upencra-DeH rpoqeca'r Ha HaMaFHr[rBaHe Ha ̂ ratepuan" Ha Man'nro"o""ro, 
"iffil_Ae'crBuero Ha nopeA'rla or e^Honorrffpi" 

"^nnyrr"n 
c eg,n.ira aMrrn'TyAa

u a .
AHaarsll Ha rrpexoAxtrt nPoqec DtB Bepurara, flpeg'craBaura

Jlearxara cxeMa na tpaxc$opMaropa n o6nacrta Ha HncKure vecro?ut
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r npoAtnxr[Terrnocr. Taruna uurryncu

Atr3EuKBar nocrognno no,crofinocr HaPa!
He HA rtHAylaq}tf,Ta rra noJleTo E MaTepI

AB = coust. AKo crpqeaitxara e ffbpBoH
Ho pasMsnHureHs, npr alsqeficrBue Ha
Elrg ,rMnync pa6ortrara rorlra ce
ocltoBlraTa Kp[Ba IlA HAMATHIIIEAHe OT

To Ao TotrKB .1, rcAem craBa PaEHa Ha

g,nuoro HspacrBane AB. Cnen
xa Aefictgrrero Ha nMrrytrca, pa6otllara rd
ce llpeuecTDa IIopaAn HaJrllqueTo Ha

s![c B TotIKd 2 c octar%qrra [HEyKrrlts

IIpn atageficrBl[e Ha cneABalqxs [rMnyJIc
6ornara roqKa ce npeMecraa or roqKa
Totrra 3, rogro c%orrercrBa H&
Ha xHAyrqfista AB rr cJIeE saBtpIIIBaHo

ilMnynca ce Bp6l'(r B Toqra 4 c ocraTtqH8 I[HAyKIIItf, Brz. CneA ncro'

aMnyJlca ce AocTura Ao paBI|oBecTHo CSCTOSHIIer KOTaTO npoqec6T

qacTHnr xlrcTepe3nceH qurtJl, gerlunnpan oT ToqKa ,x Ha ocHoBHaTa

rra HaMAFHrrrBaHe 1a gcTaTGqHATa 11HA,y-KI1US Brn. Vllg;enno 3a HeI.o ce

gene ctofinocrra Ha U, = ABf trsAff' OveauAHo et .Ie 3a AaAeH Marel

noJIo:KeHIteTO Ha cTaguonapnue (pannoaecnur) vacren xllcTePe3tlceH

K6n gAE!|Clt oT FoJTeMUHATA rIA aB. tlpn AocTaTsrIHO IOTIAMO HapacTl

"" ""qftl"gra 
ce onlrcBa rpanuqHut qacrea qrtKaJlt sa roftro AB

crrrna.Ao rrnAyrrl,utra Ha Haculq,axe B, na uatepnana' .Ot cBot crpaua

saBncu'oT aMnnury,q,eTj, ul u npoAtnI(ltTeJrHocTTa rr. Ha Bxog,Hut

(6.77) AB = Ur,l(NrS") ,

KOeTO IO3BOJISBa 3A gafi-'recco tBnoJI3BaHUTe 3a C'bpIIeBUHII Ha sMIIyJ

rpalrcrlopuaropn Marepuurvt Esce cHeMar saBlrclrMocrure pu = /(AB)

napaMeTtp u1n ts Ir Te A,a ce n3[onsBaT HerrocpeA,cTB€HO nPU OpagM

xa tpancrlopMaropure. 3a nauansDaHe Ha pa3MePlrre I't Macara Ha

"r^iu 
rp"'"4op^t"Top[ e neo6xognuo ga ce pa6otu c Bb'Motlc'ofrafi

unre crofxoc"u Ha AB, rato npl4t ToBa Ce OTt{}ITa, qe MaKC[MaJIHo

crwrtuar HapacrtK Ira ]rHA,yKIIugra B Marepuana L'B He Mox<e Aa

aennql{Hara Eo = B, (sa nafi-trecro }r3[oJr3BaHxre-MapK*r erreK't

"""". "roor"sa-9340...b360 
ABm"* < (500...700) mT, a trplr u3ron3Ba:

$epzrxu c,rplleBl{nll o6nrxoneno ce rp}reMa AB*"* < 250 mT) '

3a ocrryptBaue Ha 3aAa4err crraA ]rP nlocKara r{acr Ha uunyilca

e neo6xoArMo-Aa ce cna3tr ycnoullero:

(6.78)

260

X ) X"n= (r*#a;)"'

rlpu u.a6pbx rrlrnopa3Mep Ha MannlrorrpoBo.Aa usqrlrcreHn.sr or (6.22) 6pofi
HaBITBKI HA rrbpBrlrt{Hara HaMorKa N1, neo6xogt4M 3a ocrrFyp.sBaHe Ha 3aAaf
4exa croftaocr Ha AI|, rpe6na Aa orfoBap.s Ha r4st4cKBaHero sa.AorrycrlrM
crr4g Ha uJrocrara qacr Ha ![Mrryrca, Aaqeno vpea (6.2g).

Aganng* Ha [peAaBareJr'ara xapalcrepucrrrr*g Ha Beprir.ara, upeAcra.
B.EIrrA eLBrrBaJreHTHara cxeMa Ha uMnyncHna tpancrlopMaTop s o6aacrra Ha
BItCOKrlre qecrorlr npII rloAaBane ga xefinus BxoA 4A rrpaBosrsJleH IiIMrryJIc
c aMnn[TyAa .D, nosroa.ena 3a HallpexceHnero BtpDcy roBapa Aa ce saIIrIIte:

/
(Ir'.o(T) = | - 

"-aT 
( + "io 

ylQ ? + cos v/i - 
", 

T)
(6.7e)  \y '1-o2 

-  - /

uz,oo(T) = 1- e-or (+sh!r72 -1? + ch 6tL 
")\ y ' a 2 _ l  ,  

- - /

K,r4ero U2"o(T) , e HopMlrpauo cnpeub Hanperrenrlrero
Uzo = ER!r/(B; + Ar*), Koero ce ycranoB.sBa Brpxy roBapa cneA
IlptrKnrcrtDaHe lla llpexoAHlrr npoqec;
7 - o*rocrreJrHo BpeMe, Koero ce orrpeAena no r]opuyaara:

(6.80) r = (r +-:'r/n) "' , ,
Ws(,rp / -

B Ko.sro BeJrlrqlrHara (L"Crp)U2 olpeAen.f, uepuoAa Ha co6crseHure
roae6anre aa rlBo4ra Ha lrMrrynca;
o - roe$uqrreuT fla saruxBane, cnapsaa c Rrx, -Rf u roe$u_
qlIeHTa Ha c5rnacyBaEe Ha r.rMnyncHrrr rpanc$opvaTop c ToBapa
g: Z,p/4!r, KtAero Z*, = (L"f C.pr)r/, 

" "rn"o"o "rrrpior""rr""""xa rpanc$opMaropa, cbc 3anuclrMocrra:

(6.81) a = c + R"*/Rlrg
z(t + R"*/Rt )r/2

(axo a < I upexo4nlrrr upoqec flptr ycrauoBrBaHe Ha [peAHu.s $pour xa
uMnynca r{Ma xaparTep Ha 3arr.rxnarqo rone6anyre, z flpu o > 1 ce no'rryva_
Ba enepnoAlrrrna npexog,Ha xapaKTepucrnra).

Ha Sur. 6.40a ca rroKa3anrir $ynrcqnure (6.79) npu pa3nuqHu croftno-
crli Ha roe$zquexta Ha saruxBaHe c. Karo ce rrMa [peA a]rA,, qe o6uxno-
neno t4 ce onpeAens qpe3 BpeMe?o 3a HapacTBaHe Ha HopMrrpaHoTo Ha[pe- .
)KeHtrre B6pxy roaapa f/2gsp or Ol no 0,9, or rlopuyara (0.2S) uox<e Aa ce
o[peAeJru BpeMero 3a ycranoaaBaue Ha upeAuu.s rlponr na uunylca ?6 r
orHoclrreJrHu eAnHlrqu npu pa3nuqus croftuocru Ha d. flonyvenrare saan-
cnMocrll ca npeAcraBenu rpa{nvHo Ha ftun. 6.406. Ha crT\ Ta $arypa ca
AaA,eHlI r{ 3aB}rcrlrMocrr{?e Ha orcKoKa Ha HarrperceHilero 61 or rcoe$laquerrra



Aa ca MrrHrrManH4, flapasurxure [apaMerprlr L" u C* ca cBcpsaHu c KoH-
crpyKTtrtsHur [apaMeTrp na rpancoopMaTopa X c anneftru.r 3aBuc]rMocTrlr
oT BI[A,a: L" = AtX YI Cao = AzX, xr4ero BeJII{tt}IHaTa A1 3aF,ucu oT Koeibu-
qileHTa Ha lrHAyKT[aHocT rt; (orvuraq pasupeAeneHrleTo Ha r{HAyKr{r[8Ta
Ha noJIeTo Me)I(A,y oT.qenHIITe cJIOeBe Ha IIbpB]ItIHaTa I,I BTOpUtIHaTa HAMOT-
KIt) I{ neoMeTpnt{H[Te napaMeTprr Ha HaMoTKuTe, a BeJlr{t{u:frIaTa A2 - or
KoeibuqtreuTa Ha Kanaqrrrers kc (orvnraul pa3rrpeAeneHr,rero Ha Harpexce:
HHeTO MerKAy CJrOeBeTe HA rraMOTKtIre), Anenerrprdvuara npoHuqaeMocT Ha
u3onaqlrtTa Ha HaMoTKItTe rlr TexHIlrT€'reoMeTpLrqHuTe [apaMeTpr. no To3I4
HaguH lr3lIcKBaHeTo sa rpancrlopMaqltg na r[poura Ha uM[yJrca c Mr4rHriMaI;
HU r{3KplrBf,BaH}rg, xoeTo Harrata IB6bp lta MaJrKa cToftHocT Ha KoHcTpyKTn-
BHIIS napaMertp X (uanrr 6pofi narnrru u cerreulre Ha Marnlrro[poBoAa
Ha rrMrryncxna rpaHcrlopr',rarop)rnporlrBopeq['Ha orpaHrrqenuero, Koero ce
nocraB.E 3a ocuryp.gBaHq Ha MaJrbK crlA4 Ha rrJraroro na rpancrfopuupanus.
rrMnyJlc, HaJIataI{6. lrs6op xa ronsMa cToftHocT Ha X. Ycnonnero 3a tI3-
6op na rcoHcrpyxTtrru[s rapaMemp rra nMuyJrceu rpanc$opuatop c ilen
o6eaue'rasane Ha saAaAeua AottycrrirMa rrpoAtnr{ctrrennocr Ha ilponta t6oo,,
Mo)Ke Aa ce 3aurrure gafi-o6u{o BbB BuAa:

(6.84) Xsxo=ffi,
KsAero ko : p"p(S")- 1/2 e roerbuqueuT na uefuuerapa, rofiro cBBp3Ba cpe-
AITU.g UepVMeTSp Ha HaMOTKUTe pcp CtC CeqeHI4eTo Ha MatHuTonpQBoAs.

Koe$uquermute k1 u lrc sarcsr or BBailMHoro pa3rronolcenlre Ha HaMor-
rnte, 6pom Ha cJroeBere u ge6eauuara Ha tr3oJraqu.rlTa Mer(Ay rtx r{ 3a
BceKu Konrperen crryvafi Morar Aa ce o[peAen.sr uo r[oprrryau, npeAJro)rcenu
a [12] .  \

3a ocuryprnaHe Ha AonycrtrMlr rI3Kpr{B.aBaHna na r}opvara Ha rrpeAa-
Bauyrs lrMnync e ueo6xog,uuo KoucrpyKTr{Bnrrrr [apaMertp na_rpanc$op-
Maropa ga ce ua6epp or ycnoBileto: X", S X S XO. Aro ca''uocraneHr.r
rr tI3cKBaHug 3a MunltManen o6eu Ha KoucrpyKqlrflTa, ctoftHoctta na X
rp.e6aa Aa 6rAe no-6angra Ao HeloBara Aonua rpanuqa X.r. flpu uz6pa-
Ha crofiHocr Ha X ceqeHuero Ha uarHuronpoBoAa H 6poar na HaBlrBKure
Ha rlbpBuqHaTa HaMoTKa na rpaHc$opMaTopa N1 MofaT Aa ce onpeieast
qpe3 abBex(Aane Ha AoffbJlnlrreJlflHg? napaMemp Y, rofiro e nponopquo-
HaJreH Ha HapacrtKa Ha [HAyKIII{ara AB n uarepuana: Y = LBI(U1r").
3a qenra saKoHbT Ba erreKTpoMarHurnara ,rHAyKrrus (6.77) ce 3anprcBa qpe3

nrn-excg,ane Ha napaMerrpaY: Y': (XS!/2)-r, or KrAero sa orrpeAerrrHe
ua ^9" U N1 ce nOny.raBaT HBpa3I4?e:

(6.85) S" = t l (X2Y2) Nr = X(S")-r /2 -  X2Y

MarnurouponoAlrre Ha raMuyncnure rpanc(popMaropr4 r.ruar o6nrnose-
Ho ropor{Aanna $opua I{ ce }I3forBfr or r'rHK}I JTeHTI{ (Ae6enuaa rla JreHTara
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(Dur. 6.40

Ha 3aTnxBaHe o 3a ctrrtag KoraTo rlpexoAHusT npoqec uMa xapaKTep

3aTr[xBaulo rone6anue (b). IlparrurrecK[ trrrTepec upeAcTaBJI.f, BaT

cTHTe Ha O ) 0r7, T.bfi KaTO IIpU UO-MarrKlI @ OTCKOKa Ha Hal1pe)KeHul

UpeBHIUaAa AOIIycTEMaTa BeJIEt{t{Ha, KOATO C.5cTaB;;sBa ol:a1;nOrlenO \Vo

aM[nuTyAaTa Ha nM[ynca. 3a ctOfinoc?]r Ha rcoe(huqnenta IIa 3aTuxBa,

To Ha npexoAHus flpoqec no-rorreMn ot 0,7 rpa$nxnte Ha fO Morar'Aa

At4)

anpOKcUMUpaT C AOCTaTBqHa 3a IIpaKTIlKaTa TOI|HOCT c c CJIeAHaTa JIII

HA 3ABITCNMOCT:

(6.82) T+ = 4176o - 1,3 '

3a norqrvanaHe Ha MttHrrManHa IIpoA6JIICIITeJTHOCT na r[ponra Ha 9I3).

lrMrrync e xceJrareJrrro roeiluquenttr Ha 3aruxBane o ga ce ras6upa

Ha Hafi-MaflKus AOnyCTtIM,. KOfiTO rapaHTllpa u3IIsJIHeHUe rla yCIIOBIIeTO

oTcKoK Ha Ha[pe)KeHueTo.

Bprsrata Melrcg,y rrpogtnxclrTeJruocrra Ha npeg,Illrs i]pottt Ha ]rMrr1

ca t6 u napaMeTpuTe rra eKBHBaTIeHT{aT1 gxeMa xa tpancilopMaTopa

o6naima Ha BucoKure qecroru nplr @'> 0,7 uoxce Aa ce ycraHoBlr qp

il3rrorr3Baxe Ha nspa3r (6.s0) z (0.42):

(6.83) 16 = (4, 76a-!,r) (CffiFl)"'

Caegonateauo ea octrlypsBaHe Ha MaJrKlr ctoftHoctr{ na tO
qnsra Ha llMrryrlcHx* tpancrlopuatop rpr6sa ga 6lqe raKaBa, r{e

quocrra na paaceftnane .L" n pa3npeAerlenn.sr Karlaqurer Ha HaMorKlrTe
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6 = O,01...0, 1 mm) oT erreKTpoTexH[qecKu CTOMAHII u cITnaBu unu oT

p, i' 
" " ""o*" "t'ofi "o "t" 

Ha Mannurnarl IIpoHi{ }a"t::t: -Ci:l--ltj:t
cran,q,apreH MarHlrronpoBoA ctc ceqeHue Sl, uafi-6nmKo Ao ll3rtuc

ce [3BtpIIIBa KopeKIILtS Ha KoHcTpyKT[BHlra napaMeTtP cbrJlacHo
y, = 1V25,")-rli u lrstrlrcJre'uf,T c Ta3u ctofinoc". 6poft na HaBuBKuTe

"" ".*pr"riiaa 
go npft-6Jru3KoTo qarro t{trcno. Onpegen-*rero Ha 6por

HaBnBKlrTe Ha BTOputIHaTa HaMoTKa 11pu I43BecTeH roeiluqueHt na rtr

cilopgaqur n He nPeAcraaJrsBa npo6neu: Nz: nNr'

3a lrsqrlcnsBane Ha A,I{aMertpa Ha HaMorbsnure EpoBoAnuqu d e

o6xoAuuo Aa ce onpeAenu e(lerturuara croftnocr Ha roKa 'I n gony

Ta My nJrbTHocT J s Har\doffiure. flpra 3aAaAeHa ctoftnOct Ha nMIIynC

ToK IH B HaMorKarar rrpoA6nxcureJrHocTTa Ha lll\{fiynclrTe rII u 
^TtxI

.IeCI.OTata Ha CJIeABaHe tr1, Sa UStrlrCJIf,BaHe Ha e+eKTUBHaT.a ClOfinoct

rrportrqaulu.f, B.pasrnerrAauara HaMorKa roK ce lr3rroJr3Ba $opuynata:

(6.86) I = Inr,l[f,Fif,F ,

KGAero rcoeilraqnenttn kn orqrra noB,rpxHocrttlt-x. -e0er1 -3 3a 11

AeH upoBoAHIrK c€ onpeAerl.E ot 
""p""tt 

kn=d146"=3,7764d(f)l
(0. = O,OOOZ(f)-'t' - gu6ovuna Ha rrponlrrBane Ha clrnycorg,anen ToK
rtecToTa f ; I 

- tIecTOTa I{a nbpgaTa XapMOIIltqHa IIa UMIIyncHUg TOK, KO-

;;;#'d" " +;;;;;;;;;;";p."o'""'"" e pa'Ha ."az f :(z'^)-'
ft6 _ rcoerlnqlreHT Ha 6AUlOCt, OTrItrTaIq u3MecTBaHeTo Ha ToKa IIO CeqeH

HanpoBoAH}tKa'KoeTocenopa'KAaoTMa|HuTHoTorroJr€HaHaBuBKuTe
HaMoTK[Te; cloftsoclnte na &o ce HaM]rpaT B rpaHrulure 1,5"'2'5' rato

MarIKaTa.CTOftUOCt Ce us6upa 3a HaMOTKII, lt3IIfbJIHeHU C'.bC CT6IIKa

HaanBKuTeunucycnfleHa}rSoJIaqESHaHaMoTbqHuTenpoBoAHllI Iu'a
rOtrf,MaTA - ga UTTbTIIO HaBlrTIi HaMoTKn c MalKa ge6ennna Ha lr3qnaql4

lla nPoBoAHuIlUTe.
Trft xaro lrMnyJlculrre tpanc$opuatopu uMar no npaBl4rrlo no-

6poft nannaru oT cIltJIOBlge lpancrlopMaToPlt 3a llpoMuullreHa qecToTa I{

TaM rro-MaJrbr 6poft cJroeBe Ha HaMorKlITer Te)cHlltr reMneparypeH

e O6nerqen yr 3aTOBa ce AOSyCKAT 11O-BltgOKn CTOfiHOcT14 Ha nJrbTHoCTTa

roxa (.1 = 4...6 A/mm2). Karo ce rMa rrpeABHA Irspas (6.86)' 3a.ta3r{I{crl

He Ha A,rraMertpa Ha HaMorbtIHt{Te nPoBoA,H}rqu ce uorryqana {opuyni

(6.87)

Axo e onpe4eJlen AlraMertptr Ha rrpoBoAnltKa Ha rrtpnuqnara HaMorKa

AuaMeTtpttt Ha npoBoA,HI{Ka Ha.BTOpHqHaTa HaMOTKa Ce U3t{HC'I.gBa C

Molqra Ha I'I3pa3a: dz: d(n)-2/3. flpw npaBllrlHo ras6pan rlruopa3Mep

MarHlrTolpoBoAa HaBUBKITTe Ha IIGpBIIqHATA lt BTOprtqHaTa HaMoTKa ce

6upar B nposopeqa Ha ropolrAa.
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HAAE}I(ATIOCT HA PCA

7.1. OCHOBHI{ TEP/TII{HI,I II OIIPE/IEJIEHIIS

fTpo6n:ltst ea HaAexcAwocrra Ha PCA :e nocratsr B Hayaroro na 50-
i '(',q!illii, r{OraTO pa3AI4THeTO Ha TeXHt{KaTa I{oBeXcAa AO ycJ.roXCH.gRaHc

. raria'tt:/para. l.r noeMane o? ner Ha paiJrr{r{Hr-{ yrrparjr-sliinlu Syuru,uii.
| . i: '1.r) p13i3L'fuo TeopII.ETa r{ npaKTHKaTa HA Ha,qeX(AHOCTtA c3 rr}l.j\fr{i-rj-

1Ii!':r iiqi(oirKc e?Bna. fl'bpaoltoua..tl{r) ce e 1l3n,I}p!uB0to cucT{-lniaflt3ilfi '.-
' i, d ri;liJiir.llc 3a orKa3l4 Ha allSpal'.vtlaLa !r r{oMlffleKi'obalU}ire -(i i.I3;leirrl.r:l
L.; t::{)r}, l1i! }I Oilpe,qeIl.gHe lIA SaKOtILf i 'e l j i \ i la3frpeAe.rlcl{i4e HA OTKASI{Te R',rn

, , . ' i i ) ,  11 ' ( j r t I l r iEaJ Ia  ce  s  , . jA i4HHa ieD. \ i r t i i ( , . .10 f t . : .q  , i  o , j r igc rTa t I3  HaAc-4 i -
i.: ' l 'Tii r{ cc o i iarpynBa.rl c1'arl lcrl ir{.Jc:cir M3Teplrar sa Korl{r{ecrlle}it i?e
?. \ ' t ' i : :t\E $a Ha,rl l 'el i iAfiocr.. f lo-ic' lcHo 3at1oqtsaT Aa ce paspaS0tnar tt:t l4r:-

i 
1;iiri 3a IIaIe)KAHOCT Ha anapal'ypsra I{ KCltrineK,roBauittre J{ e4eMeFITA!
. i.'!:r:r3tsar Bce no-obeKTI{BI{I4 MC',rOAr4 3it, I43nit1'ljaHe HA HaAeXCA}IOCT I.i
1r1 lriirl{1b.''L1'nppItrMl{Te 3a E'bSHI4KBaFie }J:a orKa3}I C UeJI TJTXHOTO Or-
irr{jrtlitur. Ha crnpeuefirrpr.s erau ca ce Hallo:r{r.rnn ifyalaueHTarrFMTe
i'aB";ic;Iu.q s TeoprrfiTa Ha HaAeX<,trHOcT?a, cpei{ KO?ITO Ha n.bpBQ M"scTC}
ri: r ria (:e noco{H }.{a,i.eMarHr{ecKa.ra l.ei)l)l]ri Ha HaAex(AHocrra. paesu_

;f Lt iia rr{e'l'crEi{Te 3a c'r;6lrpane ra o6pa60:ma Ha crarlrcrltrrecKl,r AaHHH 3;i
l .::r{r.'lHce'f i ';: c 6asa 3a c63AaBaHe Ha crarr4crl{r{ecKara reopHt Ha HaAex;-

.j' l"re. 06mirpHu:re H3c.[eABaHH.q n o6nacrta Ha r!nsuro-*"t*1u"""x"t"
r -,,'-{€ctir i.tnrrr{I{H.fiBagru tI3MeHeHI{.e Ha $nsuvHI4T€ H eneKTpl4qecKr{ napa-
! iilE Hp M&?ept{arlr4Te I4I H3Ae.rII4.ATa, Ca nocry)K}Irrl raro 6asa 3a ctSAaBaHe
' '.lusrlrecrara reopll.fi Ha Ha,qex(AHocrla. @oprrlupanero Ha rrocleAHoro
' ' :.)aBreHt{e no3Botlu or nacHBHO na6nrogeHlre Ha crafl4crrrqecKltTe AaHHTI
.' xaAclKD,rrocr Aa ce npeMuHe rcrv eagrn60qeHo r{syqaEaHe Ha npuqfiHr,r-

;. :JiI BG3HI{KtsAI{E HA OTKA3I4 ?I AKTI4BHO KOPHNI4PAIqO BG3ACIZCTBI,IC B6PXY
' : :aclfpyKqu'I?a 14 TexHotIoflIqHrITe npoqecu 3a H3TOTB-EHe Ha il3[enr4ffTa.

Bcqrco, pa,qlroeneKTpoH'o I4sAeJIHe (eaevent, synrcquoHaneH B.b3eJI,
iliiparypaJ..ce xapaK?eplrr3tipa c noKa3aretlg Kaqecmho, Koero Moll(e Aa ce
('r €llrl no ca8KynHocrra or erIeKTpI4qecKI4Te, MarHurHI4, TOITJIHHHH, KoH-

:JiKTI{ilHL{r TexHoJIcli{t{HI4 I4 eproHoMl{t{Hu xapaKTepucrl{KH Ha H3AeJII,!-
r"\ !r ilo cnncoSrroc.'a My Aa $ynrq,uoHupa HopManHo npu nrdgertcrsue Ha
: rruHn slecra6vtnnaupaqu $axtopn (uonnrue:Ha urrr4 rroHHx(eHa reMnepa-'''1 )i!, BH{JOK8 Aria}KHOCT Ha B'b3AyXa, nu6p,aquu H yl'apH u r.H.). B npoqeca

llr eKcrlroaraqi{.fl Ha I43AeJII{eror BcneAcrBl4e crapeeHe I4 l43HocBatre, Hero-
': 't xapaKTepi{crlrtK}I, a cneAoBaretlHo H Kar{ecrBo, ce npoMeHgr.. Hsrde-

r':r';'rlero r{a KaqecrBoro Ha eAHO [I3AerIUe B5B BpeMero ce xapaKTepu3upa c
ii J:t, He no-MatlKo BaxceH, IroKa3areJl - HaAe)KAHocrta. Hddet*dnocmma e
rr':rlfcrBo Ha rr3Aen[ero Aa rlr3n,bnH.SBa 3aAaAeHn <[ynrcqnla npu.onpeAene-
1': pexclIMI'I H yclroBus. Ha eKclrJroaralr4f,, ctxpaHaBaHe I4 TpaHcnoprHpaHe,
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l) cxezanxu (npnvunraat ce or ctcoKoo6pasno usMeHeuue Ha n&l

"L 
r"A"nn"ti)-n norm"neuru (pnncat ce Ha nocrornxn, daann i

sanagaafiru g4ctrnoaTal{tlolltr[Te cI{ xapaKTePucrurvt B AaAeHrr
rrpoAarr)KeHlle Ha o[PeAeJra$ lIeProA, or BpeMe.

' 3a onncsage Ha cGcrorfruero xa ronkperno nsAenfie ce n3noJrsBar
Hrrurra rr:rqpaBlro u pa6orecuoco6so ctcroznue.,&ls4ennero e B
cumotnue roraTo cDoTBeTclTEA HA BCIlqKlr tr3![CrBaHut Ha

AoKyrdegraqus. Arco lrsA€rl4ero uslrbJrnaBa ocnoanrrTe cr $ynrqlln,
KAp qe B trero MotKe A! I|MA lloEpeAtlt He Brrnaenu Btpxy ocHoDHltro

rraparderplt, ToraBa ro ce rra1;upa B pafiomocnocoflxo cocmonxue.

_Ocnoano llorttrlre B TeoP[sra Ba lraAcxAxocrra e omKattm,

nerlunnpa raro ct6nrIrc, cnelcAaqo ce Ag H8pyIuasane na pa6
6noro ctcrotxne na lmAer4aao. Happuanasero Ha
rmpauEa rre cauo B-bB BHesoBHo npertcnaHe na {yxrqloxr'rpauero Ha
IneTo, Ho Dr B HeAorlycTnrt9 usxeHeHre na enerTpllqecKuTe My
B sarucUrrocT OT Kr1acni}fffeqnosggTe IIprsHaI${ OTKas}ITe ce AeJIST

.H geozc mauos-Aelu ( uepeuon mupye uu ) ca, ntApttlt tar {ltnD llf hn rre
Re cJIeA HacrSrrBage Ha orrag ce cglrra sa Helibsxoxto lrl lt|'ilro6;,r
gHo. Tarusa ca ereKTpoHHHTe eJreMentu (pesucropr, xoiqrrra/rrDpr, ,p.rl
rucropu, nHTerpaJtHlr cxeMu u r.n.) n cribxnnre anrprrypt I Gtc?rrr r
eA,HOKparHO geftcrnre, MoHTlrpaH]I xa 60p4a Ha HenrulortrprBx toGrxrfcr]l
cTaHrIult.

Bogcmaxoeneuu (peuoxmupyeuu) ca r[3Aenfiara, np]r xorro a ]ttr.'
)KHO ltJrlt qeaecto6pasHo orcrpaHaBaHero Ha orIGa3A 3a ErgcraHolttltr r.
TsxHara pa6orocnoco6nocr.

HaAexcAxocrra Ha rexnu'recKltre clrcreMlr BKJIprrBa rarrraa cBonc?ro
rcaro 6egorrasHocr, Atnnorpafinocr (Auroaevrocr), peMoHTonpHroArbcr

5 
cjbxlaHr-euocr. EesomKasHocmma e csoftcrso Ha ![sAenl!er{) Aa sauasn p&

6orocuoco6nocrra cn i-nponCa*e*ne xa onD_eAenerra orpa6oril oe, npnii-
AtrreJrHo npeKrcaaHe acneAcrBrle na orkag. 

- 
(oo"*""r"ullo L""or*.""o"*"

Mo)rce Aa ce oIreHH qpes nor6ssareJrr,rre BepotrHocr sa 6esorrasna pa60ra,
rrHTeHsfiBHoca Ha orragfiTe lI cpe,q,Ho BpeMe sa 6esorKas'fit pa6crti. 40tt-eampailnocmma e csofrcrBo Ha rr3Aerrr4ero ga sahasu pa6orolcnoco6nbcma
cn'ftii nicrt[aaxe Ha Fpan]rqxoro cGcro.ague c neo6xognM]ITe rrpelgbcEaF
Hr{g 3a npor}uaamuKa lI peMolrr. KoauqeccBeHa oqeHKA HA TOBa cBofrcrao
ce AaBa qpe3 [oKa3arenlrre pecypc It eKcrrJloaraqHoHeH cpox. peuonmo_
npueodnocmma xapa*T€p,nsupa cnoco6noc*6 

"" 
r"grrn 

"rd 
j" 

""""ror""-pa 3a B63Hr,!K3&Hero Ha HersnpaBHocrt{ I,r Aa cSgAaBa yctroBrs sa 6rpsom
#y_:::l3:Ie 

lr orcrpau.sBaue nplr rexHlrrrecKa nporlnnarruKa,Dr peMorrr.
NOIIEqCCTBCHO CC OIIEHSBA YPC' NOKASATEJII{TC CPCAHO BPEME 38 EA3CTAHO-
BfiBAHe lr cpeAHo BpeMe 3a npo$unarrurca. coxpanaeuocmma e cBofrcrBo
Ha lrsAerruero Aa 3anasr eKc[no&TaqroHH]rre cr-nokasareJlta b TeqeHne lraonpeAeneH rrepuoA Ha c.xpa'.EBa'e [r cneA Heno nnu cneA, Tpa'crroprr{pa'e
nplr saAaAeHu yc noBns.

. r.l\
, ,li 7.2. IIOKASATEJIIT HA HAAE,ICAHOCT

Ha grofinocrlrr'e rte e4urr nnu HtKorrlso ocllolHlr [apaMerp]r Ha

. Apyr Eax(ex TepMuHr I[3noJISEaH B TeoP]rf,Ta Ha HaAe]r(,qxocr:ra' e '

paAo ika nq KgrTo npeAcTaprrDa npoArn)Kdrennocr (o6er''r) ira pa6ori
'itgnenneio, miuepeua EtE BpeMe, \ur,nv!, nePuoAtt u. T'H' B nporleca

2l ttezaeucuua (aosnurrar 6es aptsra c orraslr Ha Apyr[ ereuexTra rra
ailero) ,r 3a6ucu.r4u (xacrtnrar E qAt{H lrnlt HtKoJIKo eIeMeHT]r BcJteA
na orKas!! E Apyru eneuexrn); 3).)ntanu (cneg, nrsxnxsane-ro Ha

orr'sn riAenrsro He xorKe Ao cc [snorssa 6es npeABaPrtreJrHo 8,b3l
stEeHe xa pa6orocnoco6nocma My) u uacmuuau (ngu rrx rirgellrero

AA GG lt3non3Ba CrXtpeA cBoc?o nPqAHa3HAqeHUer. HO e'AnH nrIn.HtKoJrKo

En naparrerpn ce naunpar ItbEaH Aon]rcrllMltre rpaxnqu); 4) xoncmpl

exu (arsauxBar nopaAlr npeluKa Ha KoHcrpyxTopa lrr]r Hec6t
cxeMxo-roscrpyKTltBxltre Peurcnl[.n); 5)' lnpouz eo dc meexu unm
(Ca6paana ca c HApyUIaBuHe ''.Itu HectE'bptJIeHcTDo Ha TeXHoJIOT[qHIrt

rrec); 6l eKcnroomaquoxnu (trsnnKBar nopaAu HapymaDaHc Ha ycrarloB€

rlpaBuJra 3a eKcn'roaTa'!|ut nwi EcnqAcTBue IIN B'IlrtHueTo Ha

BtHrrIHtr atsgefi crrue).

eKCIIJIOaTAU1dj ]lll', Il3Ir]ITBaHe HA U"Aen''eTOr B SSBTTCIIIMOCT OT

npeAHa3HaqeHl{er ce pa3tuqaBar dexouou4no u Meceq\u ompa6omrca,

ompaflomxa do omxat (cpegHa ctofinoct na orpa6orrara Ha HeBt3cr

He Ha HeroBara pa6orocnoco6gocr B pe3ynTaT Ha Ilt3HOCBat{e uflu c

KanegapHara [poAtnxclrreJlHocr Ha raKa 4er[unupauut nepuoA cb

eKc n/roa mor4uoHe{ cpoK rt ce yKasBa B -TexHrrrrecKaTa AoKyMeHtarpra).

3a rorn'recrBe'a .II.HKS Ha HsAex(A*ocrra ce u','oJlsBar pa3nurr'n
[oKa3aJern Ha HaAexcA'ocr. flopa4n HeeAHopoA*ocrra Ha ilaxqgxure ua-TeplraJrE lt roae6ann.a.Ta Ha rexHorornrfirnrb upo4e", ,pr, 

"J"or""""roHa qA'ornn'r4 usAeJrUAr MOM.HTIIT. Ha rexH,nTe or*a3[r cL pasupe4eaenu
B5A Apelrero uo c'ryqae* 3aKoH. Ero salqo ndrasarealrre HA HAA.TKAHO.Tce pa3nne)r(Aar rato crryvafiHrt BenurrlrHlt, 3a oqeHKa Ha Ko]rro ce rIsrIoJI-3Ba MareMaruqec*ntr,anapar Ha reop'.ara Ha Beporr'ocrrre. Ka*o er{sBecrHo, Bct*a crxtrqafina aean'rt'a ce xapaKTep[3[pa crc sa*oH HA pas-npeAeneHlre f(c), xofiro ycraHorrBa Bp63Kara Mex(Ay B5'MO)rcHure crofi_Hocru tra raslr EeJrlrr{"{"J = (ar, x2r...rxn) ,n 

"epo"r"o"rr" 
," Taxrrarano.Eaa P = (pr,pz,...,pr). 3a onlrcsaxe 

"" 
^t6oru"r*"r; ;;;;;;;n'il;:'{afiHara BeJrnrruHa X ce nguoneaa n nefisara ,r*r"o", 

"J 
p.!irp"nr"""

!@: 
dF(t')/dt. orle*Kara na crryvafina aenu.,,n'a ce ,ns'rpruBa na 6agaraHa napaMerpure Ha nefirut.n 3aKOH HA pa3'IpeAeneHue: M8T€MarnngecKo oqaK_eaue m(r), cpeA'oKBaAparrqHo o.*rro"uir[ G;;;;;;;ffi; ;""finaraBeJrrlqrr'a or nefinoro MareMaruvecxo oqars"H" o(x,) u ir"""p"in" ;;Gi
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MU ng$enlla, BKTIK)qeHI B eAHA naprrAar Ao Bc3HrtKBaHeTO A TsX Ha

HaqaJIoTo Ha eKcnJloaTaq}tg Ao HacTbIIBaHe Ha ?paHuqHomo cbcmonHue,

KOeTO no-HaTaT:btrrHoTo My ll3non3BaHe ce nPeKPa?tBa, nopaAH
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TI

3a paarpuaaHe rra 3arona rra Pa3npeAeJreuue Ha eA,Ha crryuafiHa ae
e rreo6xoAzMo Aa ce pa3rronara c Aocrartqen o6eu crarlrcrltr{ecKtt
noJryttotflt B pe3ynTaT Ha H3[]rTBanut. flpu u311rltTBarrurra ce Ha6nrog,t

BeAeHI{oqo Ha toJraM 6pofi o6erru (us4enux), nocraBeHlrt rrpll egnr [t

pexcrtutt tt yc,ttoafis Ha Btxurnlt rtsgeficlDus. Aoctosepnocrra Ha (7.2) P(t1;t2) = P(tt)/P(tz)

Bepo*uocma ea 6esorKasRa pa6ora Molr(e Aa 6rge onpegeJreHa u 3a
rrporr3BorreH r{HTepBaJr or npeve (t1;/2), xaro B TaKrB Cnyvar ce foDop}l 3a
ycJroBHa BeposrHocr P(t;t2) B To3rlr uepuog u ra ce H3qr,rcrraBa no {opuy-
JTATA:

B pegr''p cfiya,'u BMecro P(t) ce o'3noJrs'& noKa3arerrsr BepoamHocm
1q omKa? Q(t), rofiro ce onpeAeJr.fi Karo Beporruogi.sa roaa, ,r";"dunrfiio
rrle orK&rrce B TeqeHlrg Ha ga,qpAeEa otpa60txa t, raro B HaqaJrHua MoMeIrr
no e 6n,no pa6orocnoco6no, t.e. Q(t) : P{T < t}. Crarucruuecxdra'oqegra
HA TOsIr rIOKasSTeJr ce onpeAeJlfi Karo orHotueslre Ha 6poe xa orKasanuro
n3Aenxr n(t;) go MorueHTa c; xru o6rqlls 6pofi nagean.r .iv, nrnrovenu n

. I{gnUTBaHeTOr. T.e.:.. _..-

(7.3)  Q(t i )  = 1-  P(rd)  -  n( t i ) /N.  :

or.cauoto onpeAeJlegr{e cJreABa, ve {ynrquera Ha pa3flpeAeJreg]re Ha Bepo-
TTHOCTTA 3A OTKas e H8pacTgsula.

.{pyr uorasareJr Ha Hagelr<AHocr e ,tecmomama.ttltn nrtbmvocmmo Ha
.panfid?aexue na omxasume l(t), Korro Moxce Aa ce onpeAenlt qpes 4nrleper-'qrparlg,ya 

0-v3ruF{ra_Ha pa3npeAerrenrire Ha Eeposrnocrra sa orr.J q(t),
'r.e. /(t) = dQ(t)/dt..rliogr noraearerr e lr3Becren orqe Karo nrbmHocm Ha
palnpedeaexue ua ompa60mKamq do omxat. 3a npor.rsaoneH MoMeHT OT Dpe-
Me ,d cTaTucTr{rrecKaTa orIeHKa na f(t) ce HsqucrraBa no r}opuynara:

cTnqecxuTe Eepo.sTHocTrlu xaPaKTepllcTuKr! e TorrKoBa rro-ErrcoKat

fln(>tongx e 6poer Ea vlre.4enusTa B u3BagKara n KoJIKoro rro'

neH e ncpuoAtT Ha rr3rrilTBaHe.
Ilo$asatergre tra HaAerKAHocr Ha HeBtscragoBceMu u Bb3cr

usAen11t ]rMaT HtKo]I OTJIIIa1UTeJIHU OCO6enocru, Kor/rTo ]tsJlaraT Te ,q,a

pasrnegsHn rrooTAeJIHO. 3a nO-necno BsenpneMaHe na {uen.recxHa c:

Ha Bcet;g eAnH or norasarezure Ha ttaAexcAuocr re u1e 6l4at

rbpEoFSsaJIHO qpes cEoIrTe cTaT[cTrrqecKrit xapaKTepucTuKu'

@ ITpxatsmeta no rodetrdrbcm rs neattcmaflosteua atdeaun
D,nurr rrr nc,rrrlnnure noKagareJrlt Ha Hale)KlHocr Ha HeBa3craHo

*t3qpnua e , KOf,TO

UH .94 EleMq

AtSH}TK t ) = K5A€IO

_tr-p-ps6a3e 4's,
TO3}I

taTeJr B II OT IT3

(7.1) P(t;) = N(t;)lN : [N - n(t;)]/N '

e o6rq, noA,JroxceHlr Ha lI3nuTBaHe;

HA HA BCI4

Ka3aJIlr }/3!rent f,, Ao MOMeHTa ld. lt3PA3a e tcHo, i{€ IIH{TA

(7.4) .f(ri) = Aa(At;)/(NAt;) ,
KtAero An(At;) e 6pofi Ha usgeJurf,Ta, or.rasaln npes d-rna nHTepBaJr or
BpeMe; N - o6q 6pofi na nsnuTBaHHTe [3Aen]t.s; At; - urnpzna ia d-rn.f,
l,tnTepBalt, pasnonoxceH c]rMerpurrxo cnp.sMo MoMeHTa t;, IIpu nocrporla-
TIE HA CTATHCTAFECKA?A 3AErICUMOCT HA WCTOTATA HA OTKA3}ITE OT BPEMETO
ce ycTaHoBcBa, rte Tr He AaBs peanHa npeAcTaBa 3a HaAexcAHocTTa: upn
NPOAtNXCIITEJIHA EKCIITOATAqI{' HA E3AE'IUf,TA HAAEXCAHOCTTA UM H&MA'IA-
Ra, AOKaTO CTaTI,lC?!|qeCKr,ITe AaHIIlr nOKa3BaT naMarl.sBaHe Ha t{ecToTaTa Ha
TexHHTe o?Kailu. Tasu aHotdafiu.a npor{3T.!{qa or MeroAuKara Ha onpeAe-
JIffHE HA IIOKASSTC'I', KO.flTO HE OTTIUTA HAMAIIf,EAHCTO rrA XA6ATOAABAHI{TE
uSAenuf, c TeTIeHHO Ha EpeMeTO.

V Hafi-pasnpocrpauei KorruqecrBen rroKa3a?err rra HaAex{AHocrra Ha He-
Dr3craHon.aeMil l,r3Aeru8 e uHmeHzunHocmmct Ha o.mKg24rye A(4, B reopnxra
Ha HaAexcAHocrTa ro3u norcas;tet ci-A,e$uuupa Karo ycnorna rrrrtTuocr
Ha.Repogrgoc?Ta 3a B'b3HI{KBaHe Ha orKa3 B H.fiKoIl MoMeHT or BpeMero Ha
pa6ora Ha AaAeHo ?I3AenH€, lrpH y.c1ro_F. !gL.r{e Ao ro3n MoMeHT orKa3rr B rr3Ae-
rruero He e nMarro, r.e. ,\(l) = f(t)lP(t))Cra,rscru.recKara r4HTeH3uDHocr
Ha oI'KasHTe il MoMeHTa ti ce orpefie.rli Karo orHoureHue Ha orKa3aJrrlrre B
paMKHTe rra'l-rirs uHTepBa.[ nsq1enus. An(Atr) sa eAr{HHqa BpeMe,z 6poe ua
u3IIpaBHO pa6OteUlUre OT Har{ArroTc ub }rsnurnai:eTo Ao MoMeHTa t;, flBaBarr{
ce cpeAa Ha uHTepBana Ati ,  H3Aerux N(t i) :

ga6nfOAenUeTO, ce pagAenla AoCTaTAqHO MaJIKU I,lHTePEaJIs At; U 3a

KHoTTcxBs3ocIIoBaHallo'ryqeHilTeciaTy|cTltqecKHAaHHI{}II I3p43
ce n3q[cn]r P(t;), uonce Aa ce nocrpon xucToFpaMara Ha Be

6esorraaxa pa6ota ($ur. 7.1). Llpea calpsaaHe Ha cpegure Ha I't
c n[aBHa nuttus" ce nonyr{aBa cTa'
Ta Beposrhocrlra xapaKTeplrcrl4Ka Ha rQ

Ka3aTetI, KOTTO noPaAI{ H3HOCBaHe }r cra

HA VIsIleJwtsTa nMa HaMa-tItBauI xapaKTeP'

Ep-plr3ttpa}?tE-Ta Fe6o-t6cuoco6nlrte vts4e nrufl a MoMeHTa t;'

c T€qeHlte Ha BpeMero HaMancSaT. Aro rpeuetor IIpe3 KoeTO Ce np(

g,a ce par6epe ([uenuecKns cuue'bn Y-a I

ur" Otnu usrroJl3BaH eEI4H npllMep' Arco

potrHbcrra ga 6esorKagna pa6ota n uot

t = 1000 qaca e 0,978, roaa o3nariaaar 're

lr3nI{TBaHe rta 1000 fis4enus or loirpi r?itt ie

AbnxceHrlre Ha 1000 r{aca oT Tjrx Bepos?s

orKarcaT 22 exseunnspa' a ocr'iHanrire 97

Bepog?HocT 3a roBat

oTrr3 B

pa$otat npe3 To3I't neplloA 6clotraarlo.
(7 5) ) f , i )  =  A ,n , (L t ; ) l lN( i ; )A t ; i  .



@ur. 7.2

Tosa osga.raBa, .qe npu nocrpoaaaH€
xucrorpaMara na l(t) I4HTePBanilTe
rpa6aa A,a ce pa3noJlollcar cl/tMerPu
crrpaMo MoMeHTHTe ,ir E KOUTO Ce

BtpIUBa roHtpoJrbtr Ha napaMeTpllTe
rrsnr(rBsnlrre uBAetII[s. Cneg cnlps

He rra cpeA,nTG He lrHTepaaJruTe c

BHA rlrHrs ce noJryr{aBa TltnrrqHaTa
BA HA pa3rlpeAeJreHlre Ha
HA OTKaslrTe EtE BpeMeTOr n

na $ur. 7.2. B raafi saB]rctrMocr ca
paenuquMlr rpn yqacrtra. fltpnum

Ttx, crorBeTcrBalq Ha Hat{aJrHuf, nePlIoA oT €KcnJroaraqilgTa Ha eAHo

AeJIIte, Ce XAPAKTepIISIIpA C IIOBIIIUeHA UHTeH3I|BIIOCT HA OTK8B]!Te, KOSTO

Arrnlrlr Ha rrpotBsnsrre Ha crpttrnte ger[errr. Tofi e u3Becrerr rroA
Baur[ero rrepnog na geQertnpaner lc,ar.o B saaacrrMscr or auAa Ha r{SAeJl
HiroBara npoAttrxclrrerHocr e or HfiKonKo AecerKll Ao HsroIIKo
i{ac&. Karto 6eme noxasano B pasAea 5.2, sa us6grsaHe Ha rosu
oA rrporrsae)KAaHuTe lr3AenI{.S ce noAJraFaT Ha TeXHOJTOfUqHa
Bropnm nepuoA e rreplrog'I/r Ha HoPManHa ercnnoara4lrx lla
roftro ce xaparTepusnpa c vaara croftHocr u nocrof,HcrBo Ha
BrrocTTa lra oTKiasllTe. 3a noge'*ero eneKTpoHHu usE|enns' TosI[ uepl[oA ]r

npoAtnrcrtreJlrrocr or 70 Ao 120 xnnsA}r r{ac8r a noHfiKora u noBer{e.
teH3r[BHOCTTA Ha OTKA3[ITe npe3 HOPMATIH]IA n€pl4oA Ha eKCnJrOaTaIIHfl

ce AaBa B cnpaBor{HuqllTe Karo 6aeoua 3a lr3ttrrcJrgBaHe H9
Ha pa3nrtqnu pag,uoeae*Tpotrnlt n3Aenua. Tpetnet neplroA ce
SUpa c p.trgKo yDennrraBaHe na }llffeH3uBHoc?Ta Ha oTKa3r{T€ BCneACTEUe
cTapeeHe u uSHocBaIIe Ha lrSAeJruaTa

florcasarea}|Te qecrora u uHTerls]rgnocr Ha orKa3I,ITe

Ka3rrTe 3a HopM&nHns rIepHoA Ha TtxHaTa eKcrrJroaTaqut e B
1g-2 . . .16-s ,  l - r .

r/ 3a uparcrlrqecrn nscneg,BaHr,!* u oqenrn Mnoro 16o6ex e
c pe !y.a _9 Ap46 grrq 9g- a f fgg. .Tno, -.Ko[To npeAcrarnsBa Maf, eMar]rqecK
oqariiCue na rlyxxqn*ra ua pasnpeqeJrenlre na orpa6orrara Ao orKag

HggeJrtre. Ctaclrcru.recKara oqeHKa Ha cpeAHara
paSorra Ab orras Ha eAnorlrrrHtr us4errus ce onpeAerra no ibopl"rynara:

(7.6)

KtAero td e oTpa6orKaTa Ao orKas rra i-roro n3AeJrr{e, a N - 6poft na
nurBaHnre l,IsAeltxt. Aro nenurnanlrrra ce nponelr€Aar B npoAtn)Kenlre
BpeMe tr ulrn Ao notrara Ha oupeAenex 6poft orKa3r4 r, ToFaBa rosll
sareJr Molce Aa ce usqncnu uri $opr'ryflure:

?:o=#i,,,

(7.7)
eo = i [,*',. 

(n - e)'"] "
?:o=: Lf',.rr-,),,], ,

KlAero lc e 6pofi Ha o?Kasar[rre DrsAenH.s sa BpeMero Ha r,rsrruraaHe tr, a t, :
EpeMer B l|'eseHue Ha roero ca BtsHfiKHaJrrt r orKa3rr. Aro xanpnuen r"o ,ru
onpeAetleH Tlrn nsAerIHS e 5000 qaca' ToBa o3H8r{88a, .te rlpu ]r3nlrBaHe lra
eflHo llsAenlre or rost[ T]ru Bepo*THara npoArrlrKureni{ocr or BpeMe, npes
Koero ro rqo pa6orr 6erorxasno, e 50fi).lica.

:,l}J lfoxatumertu aa radexdnocm Ba ot?crna,rosaena utdeaun'.7 
ht' K4YECTBO?O HA NOKA3ATEJI HA HAACX(AHOCT HA BA3CTAHOB'EM}! I,!3AC.

JIrIJf, qecro ce ugnoJr38a napan/rembpbtn Ha nomoKa Ha omKasume w(t), x*
paKTep}t3rtpalq cpeAHn.f, 6pofi orrarr 3a oE]rHilr{r ap€Me, onp-eAeneHn sa
pasnJre)KApH MoMerlf or BpeMe. T'ogn noxagaretr e u3Becreg gute Karo cpe-
dna qeciroma Ha om*asut e r,! HenoBara crarncrri.,ec*a oqe'Ka ce o[peAeJ*
oT il3pasa:

(7.8) r.r(t) : An(At;)/(JVAt;) ,
KcAero An(At;) e 6poft I{a BcHqKr,r orKasaJru uilBf,nna, BxJrroqrrreJrHo n pe-
MoHT}tpaHrITe rJrn saMeH€Hure c ApXrtr, ra nepr|oAs At;; trf _ o6q 6pofi lra
narrsraaxnre nrAearr.,Heo6xognuo e At ce noArlsprte, qc npll onpeAeJlrne_
TO Ha rog}t noKa3areJr Spoet Ha r.ISnilfBaHrtTe rBAeJrlr.f ocraSa BI{HarH He}r-
3MeHeHr rtfi raro orKasaJltrre ce 3aMeHf,T c lrsnpaBHlt nn:/- ce peMoHTltpsr.
Tbna e )capaKTeplia oco6esocr ua r.r(t), rgosro no orrrlryaDa or vecror,sTa
Ha orrcasrltre lrs.He8AscraHoBreMn usAGnns /(t). 3a crarl]roHapHu roroqn
Ha orl€43llTer xapaKTcpHil 9a crotrcH]r ancoKoHa4et(AHlt I,rsAeJInf, [pI! M]r:
ro 6po.nr Ha orKa3lrre 3 [ep]IoAa Ha HopMaJrHara nM eKcnJroarallus, Krro$n
K5M rlocrotHHa Ber!f'|rHa, croftnocrra Ha r.r(t) ctpnaqa c nHteHsutHocrra
Ha oTrasrre, r.e. r..'(t) = )(r) = const.

.(pyr narren noxasareJr Ha aa3craHobreun ns4enuf,, e cpeduamo ompa-
6omxa uecrdy omKsiume, s3Becrxa orqe raro cpeduo tptui to 1esomxatxo
pa6oma- T'losn noxasareJr e anaJrorfiqeH Ha'cpeAtlara orpa6orna Ao orxag
Ha He8t3craHoBseMu n3AeJlrrtt c Tagn pasJllrKa, qe TyK r{gfturBaHltre }r3Ae-
rut ce BS3CTaHOEflBar n Morar orltoao Aa orKaxar. Aro c td c€ o3Hartn
onpa6orxara Me)KAy (i - r)-nne u i-rue orKa3, a c r - o6qnsr 6pofi xa
orKa3HTe 3a rreplroA,s Ha Hsnr'trnaHe, cpeAHoro BpeMe 3a 6esorraeHa pa60ra
Ira €AHO B63CTaHOBAeMO lI3AeJIHe MOIICe AA Ce OnpeAen[ oT:

i i .e) r"o = lir, .
.  d = l
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(7.10)

KrAero tdi e orpa6orKa Me)KAy (f * l)-nran u i''rus. orKa3 Ha 1-Toro I43EerI

a ri _ 6pofr Ha oTKasItTe Ha ?-TOTO H3l{errre, perlrcTprrpaHll 3a nepl{oEa

HsnriTBaHe.

l N  \ - t  t  r r

40: l t . ,  I  ILr" ,
\ i=r  J  i=r  i=r

r, : 18,,, ,

flpu nsuutaaHe Ha N xa 6pofi eK3eMrin'spa or rbsa, usfenue "I.p c9

crsBa no ifopuynaT a:
B presrlrte MelI€Ay IIHTeHBITI BHocTTa Ha oTKa3rt Te . n ocTaHaJII,ITe IIo Ka3aTeJII,t

Ha Ha,qeX{AHOcT ce npeAcTaB.ST cGc cIIeAH}ITe UsPasLt:

roJIrMo [p&KTtrqecKo npuno)reHne uMa cJryrretr, npu rofiro ,\ = constr
cbornercrBarq Ha flepuoga Ha HopMaJIHa eKcrrJroaraqsc na negenneto. 3a
To3lI IIepilOA, I,IHTeH3IITBHOCTTa HA OTKag]ITe Ha eJIeMeHTnfe ]9 MO)Ke Aa ce
oTqeTe oT crlpaBotrHuqnTe [I 3a oIIpeAeIIsHe Ha IIoKa3aTe,IHTe Ha HaA$r{-

AHOCT A,a Ce rrsrroJl3BaT n3pasuTe:

(7.16) P(t) = exp(-let), a npr }ot ( 1 P(t) s 1* )et;

f - ( t )  =Asexp(- l6 t ) ;  .  4o = 1/ . \s

IIpu usnecrHo cpeA,Ho BpeMe 3a 5esorrasua pa6ora rlytmquoHarrnlrre sa-
BITCIIMOCTI'I ME}ICAY IIOKA3ATEIIUTE H8 HAAC'ICAHOCT 3A NEPUOAA HA IiOPMAJIHA

ercnJroaTaqua () - lo = const) ce npeA,cTaBcT no cneAHua HaqI,!H:

,8 . ' \  
p( t )  =" . r | - /^ t , l * ]  ,  Q(r)  =r-expl - /^ , , , r ' ]  ,

(7 .15)  L

/(') = l(')"., 
l- / 

^rr,] i ?"p = 
/*o l- / ̂

,',r'1 "BtsCraHOggeMnTe r43AeJrrlrr pd6orst c npeK'bcBaHlrIq, ITpe3 Icoi,lTO

T.rpcST u orcrpansBar nPrdqi4nl{Te 3a uo'aBa Ha orKa3. Bpeueto, :

*oAltuo sa oTKpgBAHe tI OTCTpaHsBaHe Ha oTKa3I4Te, e Cnyvartna eenra

crc cAOft BaKOH Ha paSnpegeneuUe. Mater,raTUqecKOTO oqaICBaHe Ha

uerO ia B%3CTaHoBgBaHe ce xapa(Tepl{3gpa c IIoKa3arenn'cpeduo qpeilc 3QA
g63cmaHo6ngafue 7", qusro crarl4c1l'tlqeiJKa oI{eHKa ce AaBa c l4sp&3a: ;;

(7.11)

K.bAeTO r. e o6rllust 6poft ua BsscTaI-iOBgBaHI4sTar a te; - BpeMe 3a I'I3B'bp'

LIrBaHe na i-toro BtscraHoBgBal{e.

Bepo*uroctra 3a roBa, qe B AaAeH MoMeHT or BpeMe llsgeJluero lr1e brugg

n pa6OroCnOcO6nO c.rc'tOrrglte, ce XapaltTept{3l4pA c ngKasaTeng, KoepuqutHm

Ha eomoaHocfr Kr, tcofiro ce onpegerlr no (loplrynara:

(7.r2) K;: ' I .of  (7:F + f")  .

B teopnxta Ha HaAex(AHocrra ca I43Be,q,eHu fiyutt4uoxaanume 3a1lrcltrrro'

cmu uetrdy noKasame'*ame ra aadetrlilocrn, r.onrQ rlo3noJr.sBar nptt I43Be-

creH eAuH or rsx g,a 6tg,at onpeAeneHlr ocraHarlure. Taxa Hanpl4Mep rrppl

rr3Becreu saxox Ha pa3flpeAenentle Ha Bepofrnocrra sa 6eaolragna pa6ota

P(t) sa qerra ce I{3noJI3Bar l43paBlrre:

(7.17)

Florryvenure caeg, o6pa6orra Ha crarucrlrqecKure ,4auHu ?aKoaa Ha
patnpudetenue Ha noKa?amerrunte na nadeoccdnocn, Motar B lroBeqero ctryqalt
Aa ce anporcrlMupar c AocramqHa roqxocr c llaBecrHlr teopetuvnu {yn-
Krllronannlr 3aB]rcuMocru. Hafi-roafiMo np'uno)KeHue B Teopil.sra ]r npsK-
TuKaTa Ha HaAexCAHOcTTa fiMa eKcnoHeHvUarrHUntn saKot HL pasnpeAeneHne
Ha qecToTaTa Ha oTKaSuTe, queTo aHaJII,tTI{rrHo orrucaHlte ce A,aBa c rr3pa3a:

(7.18) /(t) = lexp(-.\t) ,

K'bqoro napaMemptT Ha pasrrpeAeJreHnero ) e nocro.f,Hna BeJruqtrna. To-
3rr gaKou ce nsIroJI3Ba 3a or(eHKa xa'naAexAtrocrra Ha cJroll(Hu l,raAeJrlrfl,
qunro orKa3tr ce o6ycaanrr or norgM 6poft tcounneKToBalqlr eJreMeHTu, 3a
KOIITTO npaKquqecKu IIe ca cgofictnenu 3HaqlITeJIHlr lr3MeHeHlr.fl Ha napaMe-
Tpr4Te rropaAu.crapeeue u lrsnocBane. Cne4onateano eKcrronenqr,rarrHlrrr sa-
KoH orrncBa nageritgnoctnlrre xapaKTepr4crr4rKtl Ha usgenlura. B nepuoAa Ha
HOpMaJIHATA IIM eKCIIJIOaTAqU', KtAeTO Ce npoaBf,BaT 6He3AnHUme omKaSu,
Kortro nuar cayvabx xapaKTep, 3a neproglrre Ha gerlemnpane r4 crapeene
Ha lrgAentlero rolrr lta'KoH He e BaJlr.rAeHr.ttfi Karo 3a tsx ) He e lrocro.f,Hna

P(t): exp[-t/".p], a npu T.p K't P(t) * -tlT"o

/(t) = 
frexnt-t/zlol .

(7.13)

Aro e 3aAaAeHa rlyHx4nxta Ha pasnpeAetleHl4e Ha r{ecrorara Ha orKagl{Te

/[t) octauaaure rroKa3arerln Ha HaAex{A,Hocr ce oflpeg,ennr no (fopr"rynnte:

(7.14)

/(r) : -ry,
I dPft\ 

.f
l f r \  -  -  -  - -  \ - / .  T"o :  I  P( t \d t  ." r " t -  - P ( t )  d t  ,  - " . " - {  - \ - / * -

T

T"o :  I  t f  ( t )d t  .,
o

Q( tJ :1 -  P ( t ) ;

)(r) :

€ t
f f

P( r )  =  l f ( t ) d t i  8 ( r )  =  l f ( t ) d t ;
t t
t o

@

/(r)
m . ,

I  I(t)dt
o
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BeJulr{llrra. 3a OUpegenf,Ile ttl ocHoBHIlTe IIoKasaTeJIlI rra HaAexAHq

ercnoHeHquarrHo pa3llpeAenelllle Morafl Ap ce xdIIo,I3Bar (bopMyn]ITo

3a oqenxa Ha naAetrA,lrocrra Ha ltsAerllsra E uepuofip Ha
6noroBe, KolrTo no rr3rparrAa". IIpn roaa or ctulecraeHq 3HaqeHne e H&
qHHAT HA CBSpSBAIre HA eJIeMeHTr{Te, T.e. CTPyKTypATa Ha nSAeJrlr€TO, OT
rogTo saaucl[ KarcbB xoAeJl ule ce l!3noJl3Ba.3a nStlllcrsBaHe Ha HefoBaTa
HaAQKAITOCT. ctqgCrayB8T Tpn OCHOBHTI MOAerrU, npn tsor[$O CAbpts0raemo
ta erterrefimume tn omnotaegae fla ralexdnocmms viouge Aa 6rAe nocJleAoBa-
Terrno, uaparerlno ll cMeceHo. Tpr6aa ga, ce [oAqeprae, .le erlerTp[qeclcoro
BrpsBaHe Ha eJIeMeHTr[Te u caSp3BaHeTo lIM no oTIIoIueHRe Ha HaAeTKAHOCT-

ce pasJurHaBaT Ir 3aroBa ne tpr6sa Ap ce cuecBar.
Eneuenrnte Ha efl,Ho rmAenrte ca cBtp.
nocnedocamenruo rK, orttolrreufie Ha H&

KoFaro orr,agr;T Ha rcofiTo u
Aa e oT Tcx upe[I[sBrlKBa oTKag Ha q,tnoTo
,r3AeJrlre. Tosr uoAea ce cperqs nafi-qecro
IIPU OqeHrca Ha IIqAeTKAHOCTTA I{A'p8A![Oe-
rreKTpounure ltgAenrrs. TnuH.reE nprMep
Ha B63eJI, ltUtITO eJIeMeHT![ CA CBtp9AHU
nocJIeAoBaTe[Ho no. oTHoIIIeHIte Ha HalerK--

nerocenPosE'BaTnocmene4qumeomKaSu,'cpaBB}rTeJIIIoToqr'uP€,!
ce llorqr!|aBar.npu It:rIIorIgBaI|e Ha 3hKOHA 34 HOpi4AlHO pAZnpedercxue..

THocrra tla pa3npeAeJrenl[e Ha orrcaSlrTe B To3]r crryuafi ce

cneAnrrs HaqI|H:

(7.1e)

lgbAeTozeHopMnpsHanpoi{eH'IltB8'ICogToepaDHallaoTHomeHneTo
rp{oro orxrlosegrre na crryriailtrat* EeJl}rqlnna I ot tuateuarnqecKorro

rane 1f,o u rta cPeAnoKBa4parrlqxoro orKtloxeuue d, T'e':

(7.20) z=(t-rt)to; "= [#io, 
,r,Y]"'

Cabc'*' rqe SoAor MaPKrrpaH[ rroKasaJrure Ha r{aAoKAHocr Ha usAe

,rup"olE Ha cTapeexe.- BeporrnocTTa 38 6egoffiasHa pa6ora 3a Toslt

Moxe Ap ce oflpeAen]t Karo ce rlM8 rIP€ABI{A r}ynrquonatrHara

it e(i) cr qeciorara Ha orrasllre /(t) :

(7.2r) F(t)  = 0,5 -  O(z) ,

KtAcro A(z) e Qyxrwlc na Jlauaac, qnnro ctofinocru ce orqnrar or

no.rHzllrire.
flpn eAuoBpeMeHHo ortturan€ Ha Buesarrxlrre oTlcas[, n

B neplroAs BA HOpMaIHa eKcnttoaraqus Ha u3AeJIlIeTO I',I Ha

!(t) = 
Tr"r+exp(-0,542) 

,

e)

oTKAg:/'., xapaKTepHl[ 9A HeroB]It nepnoA Ha CTapeeHet 3a oqeHKs Ha HaA

AHOCTTa npu ycrroBrrcr tfe ABSTA BnAp orKa3rt ca HesaBI{c}tMMOMer€Ay

ce ugnoasaa rloPr,rYnara:

(7.22) P(4 = exp(-.\st)[0, 5 - O(z)]

d-A ?.r. ouEHrAhe xrApxAnocrr^ nPu IPoEI(TI{PAHE HA PcA
\.//

HaAexcA,nocrra Ha BctKo paAr{oeJIeKTpoJIHo lrsAenile or flo-BtlcoKo

prp*""1"-"""o 16y"*u"o"tni" a'lsel, 6nor, auapatypa) ce onpeAen'

KOrt4qecTBoTO lI rlaAexcAHocTfa Ea c'bcTzB.sr\uTe ro lPaAlrBHu eJrelt

fIoA rpaAnaHll eJreMeHTutlrllr sa KparKocr eJreMenTll Ha eAHo Yre4envrc

Ba Aa-ce pas6npat He cSMo rpaAlrquonnlrre paAHoeJreKTpoHHIil ene

"(pe"umopn,rois"r'saropu,6o6nnu,llii:t_:l_Y:T-LTf ,11^T"i.:l'":
irii, 

""tu"p"JtHlr 
cxeMlt lr t.n.), Ho lI orAenHute rlynrqnoHannll

(7.23)

Arco.us4ennero e,ctcranero or-paBHoHaAe)KAHlr eJreMerrrr,r, T.e. ,Pr(t) =
Pz(t) : ..-.,:--P,"(t), uspas (?.23) npra4o6uaa arua: P(t) = P&(r), **nu"o
c ilHAeKc 'en" e MapKqpsHa Bepo.arnocrra ga 6esomaena pa6ora Ha ere-
MeHTtrre. florryvennre lr3paslr norBrplr(AaBar or{eB[AHr4A U3BOA, qe HaAexc-
Anocrra HaMaJrtBa c HapacrBane na 6poa Ha erreMeHTl,rre.

Karto 6erne neqe crroMe'aro, 3a neplroAa Ha HopMaJrHa eKcrroaraqlr.tr
Ha eJreMeHTuTer KtAeTo [HTeH3uBHocTTa Ha oTKa3nTe Ha BceKE oT T.f,x e
nocroaHHa BeJrlrltlrHa, HaAe)rA,Hocrra ci ourcaa c eKcnoHeHqlraJrHa saDrlclt-

I ,1o!Tl T.e. Pr(t) = exp(-)1t), . . . ,P"(t) = exp(:-), t) .  C usnonsna5e Ha rr3pag
(7.23) uoxce Aa ce AoKa)rce, .re r,InTexsrlrBgocrra Ha orKa3nre a na rrs,qeJrr{e,
cocragego or r? Ha 6poft rpagnBHil eJIeMeHTtr, e syMa or IHTgH3IIIBHOCTTa
Ha orKa3fiTe na otpeiuurte eneuentra )i:

A=Ar*)r* . . . *4, : i^ , .
i = l

C2'T

Anocrra, e rpax3nctopHoro ycnJlBarerrHo Q Rt 2e 3t Pr f ct ct
crbrrarro, npug"raaeno xa rlnr. 7.3a, nog, Fl@Hr-

Koero e AaAeB n HenoDlr.rr rrocJreAoBareneu EK! AQ P.Q
HaAelKArrocren MoAeJr (6). .Korarc nocJre- o€l-.{}-------El'<

AOBATOJIHO CBlbp3aHllTe eIIeMeHTII Ca H€SA.
BrrcrlMr[ eAuH oT Apyr, BeposTHocTTA 3a
6esorrcasHa pa6ota Ha uaAeJrnero e paBHa
Ha npoll:rBe,qeHlleTo oT BepogTHocTuTe 3a
6esomasHa pa6ora Ha-qtcraBfiq,nre Fo eJIeMeHTr!:

P(r) = p,(t)pr(t)...P*(r) = f{ nttl
i = l

b
@nr. 7.3
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CaeAoaareano sa orrpeAercne Ha Eepqtrnocrra ga 6esorrasna
}l3AeJII{c B nep}toAa H8 HerOBaTa HOpMATIHA eKCIIJIOATaqtIr e

t
ce cyMllpa lIHTeHSuBHocTTa Ha oTKaSuTe Ha crcTaBrrrlsTe ro
ragn ctofinocr Aa ce gaMecrri E lr3paga:

(7.25)

Karo ce rmnoJlsaar saalrcuxocrlilTe Me*cAy cpeAlrara orpa6orxa
KA3 U UHTeHSIIBHOCTTA Ha O|rKA3l|Te 9A IIepI|OAA Ha HOpMAJIHA

eJreMeHTItre 11 - lfT"et ...r lr = lfTopn, sa cpeA,Irara orpa6oma go
HA USAeJrgeTO MOrCe AO Ce 38nllme:

(7.26) T"p = l/L = (lfT"6 + 1fT.e2 + ... + I/T"r )-r
Tlpn uzgenur, B Kouro ca BKrIx)qeHu paBHoHaAex(AHH eJreMeuTlr, To3rl
Ka3areJr ce onpeAena no {opuynara T"p:Ton/n, KtAero Iin e cpegna
pa6orra Ao orrc,Bg Ha eJreMenrure.

Btopner MoAeJr,
TO Ce U3IIOJr3Ba 3A

P(r) = exp(-at) = 
"*o [- I 

^,r]

Ka Ha HaAe)KAHOCTTA HA

AUOeneKTpOIIHII
npeAcTaaff qpe3

cBbp3aaHe Ha
no oTrlomeHue Ha

Anocrra (rlnr. 7.4a).
paKTepaa oco6enocr xa
3fl MOAeJI e, lle IIpn oTKaS

eAI4H OT eJreMeHTtrTe,
JITeTO rrpoAsnlcaBa Aa
Tlr. 3a rspasrnaHe Ha
I(ASATEJIUTE HA

Ha eAHo lr3Aenile qpe3

3ATEJIUTE HA

ro eJreMeHTrir B ?O3'r Cnyvlzfi e yao6no ga ce pa6oru c [porl,r
ct6utue Ha Beposrnocrra ga 6egomasHa pa6ota, T.e. c Bepotrnocrra
orlgag. Artzttus3t [oICa3Ba, rle Beposrgocrta 3a orKaS Ha il3,qeJrue, q

erleMerfTuJa HeSaaucuMl[ eAllH o" Apyr ll ca cBtpsaHtr [apaJreJrHo no

IrleHlre Ha HaAelrA,HocTla, e PaBHa Ha rlpou3BeAeHl4ero or

o?rGa3 Ha oTAenHnTe eJIeMeHTU, T.e.: .

(7.27) eU) =ilo,lrl = frtt - n(r)l
d = l  d = l

3a ueAenue, ctcrsBexo o? paBHoHaAex(A,Hlr eneMeurlrr ao3n lr3pa3
6usx su6az Q$) = 1t - f""(t)l'. florryvennre uspaail rorntprKAaBar
Bnoro caoftcrao Ha u34e;[ilr or ro3ll rlrrr, q]tgro HaAex(AHocr Mollle Aa

a
Qnr .7 .4

nogo6pr ctlqec?Beno rp6a yaenravaBaHe Ha 6por xa [apaneJrHo cB,rpsauure
eJreMenTlt. Tora caoficrDo e ocuoBa Ha p$epsupaHemo Bpd4uoeneKTpoHr[KaF
Ta, nP!! KOeTO C.qen IIOBI|IIIaAAHe Ha HaAeJECAHOCTTa Ha eAHO I4ISAenlte B HetO
ce BbBerr(gpr Aorr JrHnreJrn]r eJreMeHTu, gy6nuparqu $ynrquute Ha ocH(>
Bnure. flpu rora ocnoBuure u aydtupatgure eJreMeHTr{ Morar Aa 6t4ar
BKJIptIeHT IIOCTOTHHO K6M IlsTOqHtlKA Ha Crr$8JI, TOBapa ]r 3AxpaHaaq,ut
raqroquuK, lrnlr pe3epannre eJreMeHTu Aa ce [peBKrrcqBar Ha usiroro Ha
ocuoBunre caMo B crry.rafi Ha orras Ha nocneAHlrrey(rlnr. 7,46), B KaqecrBe
TO Ha OCHOBeH U Pe3epBeH eJIeMeHTE MOraT Aa ce pa3rnelrcAaT H8IIp}rMep
nsrbu . or 6rorosere-Ha orroBopHa npHeMHa a[aparypa: B[coKoqecrornl,ta
ycilnnaren, Tynepa u 4p. IIpn oco6eno Br[coKu rirsrrcKBanrrs sa xaAe]c4noct'
Ha rrtKora 6norone ce usuorsBa HgrcoJrr€oKparxo pesepBl{ptne. IlocmonHHo-
mo pnepeupaue, npu roero pesepBxureprreMeuTn pa6otxr eArroBpeMeuHo c
ocnoBullre, ci nplrjrara B HeatgcranoBseMu rinAeJr![l, tsbAero e-HeAoflycr]r-
Mo Aopn Ir KparKoBpeMeHHo rrpeKtcBane Ha pa6orbra, Earrp]rMep n 6op4oan-
Te anaparypu. flo-earuno, Ho ctqeapeMeuuo rro-MaJrrco HaAe)rcAHo (nopagu
nsnoJtsBaHero Ha rtpeBKnroyaarenu), e ETopllsr rurr pesepB]rpare - qpeg
3Q*recm6aHe Ha omKa3qrrua eien'teHm c pe3ep8eH, roeTo ce ocSIqecTB.sBE c
[oMoIrITa Ha aBToMar[rrnu [peBRnloqBarq,[ ycrpoficrna uru p6qHo.

PstH
-l-I-l
I Pril0 I'
l-El---t F-

lsi
a) E

. 
Qrr. -7.5

B pa4uoeneKTpouuKara ca lI3BecrHIt yr u3;tetrus., yuIiITo eJreMeHTu Mo-
raT Aa cc pa3rnexcAaT KaTo cBlbpsaHu crileceHo IIo oTHolueHue Ha HaAex-
AHocrra. MoAer Ha ?aKoBa cBbpgBane e npeAcraBen na rlun. 7.5rtcaro rofi
ctAtp)IC8 g6rqo & na 6pofi nocJreAoBarenno cB6p3anu 3BeHa, BcflKo or KolITo
rtMa no I napaneaxo BKJrx)qeHI4 eJreMeHT]r. Ha 6asata Ha HarrpaBeHrlrre Ao
TyK pasrnexc4aH'us.3a rraAorcAHocTTa Ha Bc.EKo 3BeHo Molrce Aa ce gallilItre:

(7.28)
l r

e,"(t) = f[g;(r) ,
r'= I

a sa Bepotruocrra 3a 6esotragHa'pa6ora Ha r[3Aenrrero:

k

P(t) = IItt - e"",(r)l .
j = t

(7.?e)
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Cuecenoro caap3Bane Molrce Aa 6t4e peaunsilpano il raro I sre*a,
qu & na 6poft uocneAoaareJrHo cBbp3aH![ e,IeMeHTur ce BKJIK)qar
({lln. ?.56). HqAerrAnoctla Ha raKoBa }tsAenre ce orpeAens no uoAo6en
r1ug c tI3IIoJI3BaHe Ha IlaBecTHUTe rloprryau Ba IIOcJIeAoBaTeJIHo II napaJl€

ErsBa TpyAHocT n onpeAeahaeTo lra HaAelKHOCfra E CrryqAUTet KOTATO

AenHure sBeHa He crfirp:rar e,AHaKGB 6poft eneyexlu.
Or npunegenure rlopuynl[ B TosI[ pas,qen craBa scnor tre 3a oqenKa

rraAerrAnoctra ira eAIro lm4etnrc e neo6xoAuuo Aa ce 3nae RHTeH3
HA OTKASI(re Ha cbcraBgq,I[Te to eJreueHT[. o6fiKHOBeHO E Cn

Te ce AaBa 6ssonara uHTeHSlrBHocr Ha oiKa3ure )o Ha

fI%TH ce u3MeHi uHTeH3]rBHocrra Ha orKaS]rre Ha AaAeH eJreMeHT cnptMo
6asoaara 19 rrpu oTKnorleHlre.Ha eneKTpnHecKr4s Pe)KuM u rra
Ha cpeAara or rexHI[Te HoMur1rnHr[ ctofinoctu. Eaertpu'recrl{sr perKHM
xapaKTeplrsupxc roefiuqueHmu Ha HamoeapsaHe Ha ereileHmume no mor k1
no Hanpezrceuue ku, no Iroul\ocm rtp, KaTQ ctoTBeTHuf,T roe(lUqnent npeg

eJreMeH|ru upn pa6otara rrM rlpu HoMIiHATIHO eJreKTpUqecKO HaroBaPBAIrH
(nounxaanu roKoBe, Hanpexcennt, ugu{nocrn) I[ HoMuHanHu ctofinocru rla

irnmnnte B6sAeficroaq,Ir rlartopu (rcunepatypa 20"C, aluocrlepno nan.l-
rase 101 kPa, ornocureJrna Brrarcnocr Ha F63AJrxa 65 * 5% u r.n.). Bnlr
aHneTo rra eJleKTprtqecKnfi pexcrtM u Ha napaMerPnre Ha oKonHar& cpeAp
(rcuneparypa, BJrara, Harltfaue, npl+ Ir nsctK, Paguaqxtr 6noaorn'uru

.rlarropn, LrexanfitrHlr HaroBBpBaHur) atpxy HaAe)KA,Hocrra Ha eJreMentrrre
ce orqura c lroMorlrra nz xoefiuqaermu ua srraf,nue A1. Te rroKa3B&T KonKq

BTJIFqBaHe Ha erreMeulr[Te rro ornornenue Ha naAexcA,noctla. He

rluxnu saBucr,lMocrrl rro3BoJraBar necno IF ce ycranoBil, qe uplrMepuo
. TeMneparypa 70oC u roe$nquelrr Ha HaroBapaaHe no Moulnocr rra

cropa lcp = 0,8, uHTeHgnBHocrra Ha orKaBHTe HapacrBa rrorrru ABa
B cpaBHenlte c rasu npn HoMlrHanHta ycJloBns. 3a no-roJrf,Mo
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craatr.rBa ornolrreuue na pa6otnata IgbM HoMllrrarttlara croftnoct Ha etreK-
TpnqecrGara Beruttun4: h = IplI^i kv = UplUr; kp = PrlP". B naft-o6qrag

no MoulHocr (&p) r reMrreparypara (?) Ha nocroruHr pealrcropu (d)
Ha cunuqnealr Tpax3ncmpn (6), a rara ctulo roe(lnquefrrGT 41, oTr
Tarn eAtroBpeMennoro ars4eficrnue Ha HaroBapBanero no naupexrenne (lcy|
rl TeMneparypara Ha KepaMr[]rn]r KonAen3aropu (e). IlpeacraBeHure rpaF

crryvafi peaJrHara rrnTensttlHocr Ha orl(a3ure Ha eAIIH eJreMeHT Mo)Ke Aa ce
onpeAerrr no ilopvyaara:

(7.30) l  =  loAr.4z. . ,An .

Mexny orAenHHTe rlaxtopn ctqecrByBartnoncnu B3aI,[MH]r nptsru (na.
rrpltMep reMueparypara 3aBucu ot patceftnaHara MolqHocr, ornocureJrraf
Ta aJrarKnocr - or reM[eparypara u t.n.), nopaAfl Koero orrpeAearnero nA
roeilnquenrure Ha BJrr[rHr,le ce fi3n'bprrrna na 6seata Ha ercrrep]rMglrraJrno.
crartacruqecK$ rIscJreABaHI{[, Karo rexHnre ctoftnoctu ce AaBar nafi-qecro
nog $opr..rara na rparlurcu u ra6auqn. flpu rooa eAlru n c,rtq xoerbnr{u-
erff Morrce Aa orttltTa qArroBpeMeHHo EJtncnnero H8 ABa I,i noseqe
3a. narocrpaqrlf Ha Ka3aHoro na {ur. 7.6 ca AaAeHr saBrircr4Mocrr4 Ha
eQaqnenta J4,1, oT{rITaE( eAHoBpeMeHHoro arsAeftcrBr4e Ha Haro

60 & loIN

a)

,4br

@rr. 7.6.

AaHHure sa roe$uquenTnre Ha BrusHlre rra eneKTpr{qecrrrtc p€rcuM u reM-
lepaTypaTa Ha oKoJIHaTa cpeAa P%PXy HaAexcAHocTTa Ha PasnlIttHl{ uacllr-
EHH r[ aKTriIBHn eJreMeHTu ce AaBar B c[paBoynara nnreparypa a ra6anveH
BIIA.

Atco c A2 ce o3Hayu roerluqnexrrT, oTirilTarq eAHoBpeMeHHoro stsAeft-
crBlre Ha BJlarara lr reMrrepaTypara, 38 HeroBnTe crofiHocT[ rrpu IIoB$rueHa
BJIa:KHocr rra Bt3A,yxa (90...98%) Mox(e Aa ce upneue: Az:2 - rpu reMrre-
parypa Ha B%3,qyxa T = 20" ...25o C u A2 = 2, 5 - npu T = 30o...40oC.

Bnrgnuero Ha HaJrgraHero Btpxy HaAelrcAuocrra Ha eJreMeuTltre ce or.
qRTa qpe3 roe(lnqraeHra A3, YfisTo saDr'rcr{MocT oT a}rcotrrltHatz H e qpeA-
craBeHa na rlur. 7.6a.

Hapacrnanero Ha rrnTen3lrBHocrra Ha orra3'rre rrpri MexaHurrnl.r Ha-
ToBe.frn31114s Ha erreMenTure (rn6paqnu, ygapu) Mor(e Aa ce or,qere c .Ko-
eilnquenra A4, r.;ofrTo B 3aBucnMocr or ycnoBlrsra Ha excflrroaraqtrf, Ha
aflaparypara np[eMa cneAnure crofiHocrr.r: Aq = lr37 - sa ropa6Ha auap&
rypz; Aa = 1146 - 3a a[aparypa, MoHT]rpaHa B aBToMo6unm; Aa = 1,54 - ga
anapaTypa, MoHTlrpaHa.BrB BrraroBei A+ = 1,65 - Ba caMoJrerna anaparypa.
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Ha=6asara Ha lmnolreHoro Morar A,a ce HanpaBsr cJreg,Hure n

3a lroauuraBaHe Ha HaAelrcAHocrTa Ha rpaAlIBHllTe eJreMeHTtrr a oT TaM

caMara paAlroeJreKTpouxa anaparypa. 3a Aa ce ue6erne HaqaJrHusr
or pa6otata, xapaKTepusupaq ce c rroBuurena nHTeH3nBHocr Ha

eJreMeHTure rpr6aa Aa ce [oAnorKaT Ha npeABapnTenHa rpeHnPoBKa.
TO nsAenUSTA Ca lIsrPAAeHlr OT TOJI'M 6pOfi enevenrlrr IK,cJreAHnre rp.*l

Aa ce uoA6npar c BIrcoIGa HaAetrArrocr rl Aa ce [ocraBcr s o6aerqeHn et!

Tp[t{ecKllt pexuMr[. onurt|T IIoKa988, .re naft-noAxoAslr(o e
HaTOBapEAde HA pesrrCTOpI[Te rr KOHAeHsATOpItTe g,a Ce ns6npa B rpaH

or 20 Ao 6O?6 or HoMuHaJIHoro; 3s Arrog,tr ]r rpansl4crop]r resu FpaH
or 30 Ao 5096 ot MaKcuMalrxo AotlycrnMttre croftnoctn Ha roKoBeret
flperKexntra u pasceftnaru[Te Mou{Hocr[r A&AeHII B lcaraJrosrrre Ha
Te-npoI[:rBoA]ITenK[; 3a I|HTeFpanH]lTe cxeMu eneKTp[qecKoTo
ltplt HopMsnnn eKcrrJroaralllrorrnlr ycJrolltt ne tpa6aa Aa npeBulrraBa
or ltoMulraJrnoro. Haft:Ao6rp roucrpyKTuBeH BaplraHT Ha eAHa
e rosn, npn rofiro reMrleparypara e pe3npeAenena paBnoMepno a HetrI{sl
o6eu (c orcrcrBrre Ha Mecrlln nperpxianur): B roaa orHorletlre tpt6aa g
6rAa,r B3erlr cu€qnannlr Meprlt sa oxflarrcAane Ha clrJrHo Harpf,Balq![Te
eJreMenTlt (nanpuuep nBIroJr3BaHe Ha BeprlrKanen MoHTa?K Ha Molrlulr
cTopn, Ha PaAlraTop[ u TonnooTBe)rcAaulu ulrHrl 3a oxJraxtAaHe Ha
BHr eJreMeHT![ ]r unTerparrHrr cxeM[ ra r.n.), Aa ce ns6xraa
Ha fepMotryBcrBlrreJlnlr ereMeHTlr a 6nusocr Ao lrsroqulrqn Ha
n Ap. CneqnarrHo BurtManlre rpr6na Aa ce or,qenf, Ha xepMerlr3&qlrsra
MexaH[qHaTa SaIquTa Ha eneMeHTuTe.

B rexnuqecroro 3a4anne sa paepa6orra Ha eAHo u3AeJrlre, HapeA c
crgegure My noKa3arerrtr,ce saAiga lt EeloBara HaAexcAHocr. Tona osna
Ba, qe orle Ha eTan nPoeKTlrpaHe, rro gaAaAeHs cTpyKTypa u EePosTHocT
6esotrasxa pa6ora Ha [BAeJI]rero, rpe6na Aa ce onpeAerlcr HaAex(AHocrrl
xapax"epucruKrlna usnpaxcfiaqnre ro erleMentu. Cro6pasrro BI4Aa Ha
AeJluer<r u pagnoJraraeMara nn$opuaqus sa HsAerKAHocr Ha eJreMeHTInre sa
rleJrra Morar Aa ce rmnonsBar pasnlrqnrl rroAxogrr. Aro urgenuero e
BeHo or n, na 6pofi eAHopoAHlr eJIeMeHTu, T.e. TaKlrBa, quf,To HaAerKAHocr
6auera no ctofigocr, sa oprreHTupoBrttxo nsqllcJltBaxe Ha HaAexcAxocrra
[epuoAa Ha HopManna eKcnnoararrus Moxce Aa ce rir3noJrsBa u3pas (7.25),
roftro sa

(7.31)

HA OTr(a3IryDe Ha eJIeMeHTUTe MOrKe [,a Ce

ru, = - lnP(t)lnt

florqrvsHur. crofiHocru Ha I., rpx6na Aa ce cbnocraB.rr c.bc
Te AaHHrr c ToqHocT,qo eAuH uopsA6K, 3a Aa ce ycTaHoBr{ Aanr,t
cTpyKTyps Ha rlsAenlleTo ]TloBneTBopfi Ba rrocTaBeHr,rre lr3l,rcKBaHutr 3a
Bara HaAe:lKAHocr. B onpegeneH[ rpanrlqrt [o-roJraMara croftHocr Ha
ce KoMrreHcr{pa qpe3 obrerqasaEe H8 eneKTp}rqecKure H TonIIuHHu
HA CJIEMCHTI{TE.

Koraro Karo [oKasaren Ha HaAexAnocr Ha fi3genuero e 3aAaAeHo
Anoro BpeMe sa 6eso*asxa pa6ora ?cp, cbFnacrrc (7.26) nHTeH3lrB
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Ir oTKaSrtTe Ha paBHoHaAetKAHI[Te erIeMeHTu ce oupeAeflt oT:

.7.:J2) \"o = l/nT.p .

B pefinqa npaKT[trecrll crryyan ereKTpoHHDrre ]I3AeJrlra ca ctcraBenrt
o/r paeJrrlqxn rro cJro)rcuocr ![ HaAexgnocr BBsJrtr (6noroae). 3a ocnrypraa.
fie Ha sag,a4enara HaAOK,qHocr ra paapa6orBaHo r[sgeJrne B TaKilBa cJryla]r

(7.33)

Heo6xog,urr,ro oqe Hs eran npoeKT![paHe Aa ce onpeAetln opneHTr,lpoBBrlxo
NsAerrgrocrra Ha rpaA,urHrrlle My ereMexTr{. Toaa npeg,norana npaBltJreu
ns6op na MoAeJI Ha cBtpsBane Ha BtsJrrre (6aorcosere) no orxorrrerne Ha Ha.

lI lI9noJIsBaHe Ha KOeQlIIIneHT$, OTqI|T&IrIU TT:(HATA CTeneETA
Ha cJroxcHocr u ![HTeHsltEHocr Ha orKa3llre. Cmeneuma Ha ctolrc4ocm S Ha
r-rrg arger (6nor) ce o[peAerrs K,aTo orHorueH]re Ha 6po.r na BKJrK)rreHETe
E Hefo eJreMeHTlr ai KtM o6q,ux 6pofi lV Ha clbArp)Karq,HTe ce E EsAerureT!
crIeMeHTu, T.e. Si = n;/N. flO-nope 6erue norasago, qe B n6BeqeTo cJryqalr
cpeAHaTa t{ecToTS Ha oTKaSlITe HA BlbsCTAHOAtreMn [I3AeJIH8 r.r(t) a nepn_
oAa Ha rgxHara HopManHa eKcrrnoaraqu.s cbBflrr(a c nHTeHsUBHOCTTA HA
orKasr{Te a. Aro ci npueue, se rBAeJruero e }rsfpaAeHo or /c atrnn (6no-
xone), araroqBauln paBHoHaAe)KAH eJreMeHTrrr ToFSBa uHTeH3ltBHocT-Ta Ha
orKa3![Te na i-rue Br3eJr (6aor) Mo)Ke Aa ce onpeAenu or Ar. = EiA, a ra
r,!HTeH3!IBHOCTTa Ha OTKa3HTe Ha lBAeIIneTo AE Ce gaIIltUIe:

a : (ra * cza*.,. * gla = f c,,r .
d = l

o6nrxose'o Karo rrolcasareJr Ha HsAe)KAHpsr Ha eAHo paspa6ornaao
r,r3AeJIUe Ce 3aAaB8 BepoarHocrra sa 6esotrasna pa60ra 9a onpeAeteH lIH-
repBaJr or BpeMe P(t) uau cpeA,Horo BpeMe'Ba 6egorrasHa pa6ot" ?.oi or
Kolrro spes rrsnoJreBaHe Ha saa[clrMocrra .P(t) = exp(-At) H 7", = l/i ne-
cHo ce r3qucJrgBa HenoBara nHTeHS'TBHOCT Ha OTKAsrAre lI. flpn usaectna a
ua lra[ennero u roe{uqueHTn rra cJro)KHocr Ha ppaADrBH}rre My erreMeHTH Ce
onpeAenr neo6xog,nuara HaAexcAHocr Ha c%craBcrqlrre fo Br3rrlr (6aorone)-

Pasrlr.rrrara HaAe]KAHocr Ha BrsJr]rre (6aor<onerc) Ha eAHo rrsAeJrne Mo-
)Ke AA Ce OTqere '{pe3 Koelpu4ueHmume Ha omHocumelHa uHmeH3UAHOCm HA
omKasume 6; = )i/)"p (f = 1,2r...k), srrltro croftnocrn 38 peAurla paAr{oe-
rreKTpoHnlt aflapsTyplr ca onpeAeneHr{ n AaAeH[ E cnp&BoyHnrln. Rpi,t 38A8_
ACHA ilHTEH3UBHOCT HA OTKA3HTE HA I4BAEJII,IETO A U E4XOAPEMCHHO,OTqrrT8HC
HA CTEIIEHTA HA C,IO}ICHOCT H OTHOCI4TEJIHATA }IHTCH9}TBHOCT HA OTKA9UTC HA
HefoBure B:bsJrlI, 3A OnpeAen.sHe Ha pasnpeAeJreH[ero ua neo6xoguMara rra_
AexcAnocr Mex(Ay Brsrrl[Te MorKe Aa ce r{3noJr3Ba r}opvynara:

(7.34)

llorryvendre crofinoctu Ha ai ce ocurypfiEar Hpes npaBlrnen nog60p Ha eJIe-
MeHTI{Te n TexH}ITe eJreKTp}IqecK[ I'r TOnJInHHH pe)KnM]r.

I  k  l - r
Ai = 6;d;A ll ciOi I

lr=r J
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fA 7.4. r{STrHTBAHE HA HAAE)I(AHOCT HA PAAITOEJIEKTPOHHLI
\:i/

3aaoxcenata npu npoeKTupaHe rr npou3BoAcrBo Ha eAHo lr3Aerluo

Aer(Auocr saBucu or roJrf,M 6pofi rlarroplri uo-aaxcrn or Korrro ca:
.HOTaTa Ha OtqrTaHe .IIpu [PoeKTrrPaHero Ha yctloBrt.fiTa 3a eKcrrJloa

ua6optr Ha r4strr4crlureJren MeroA, rla cxeMa u RoncrpyKq&rt;
usnoJr3BaHure MaTepuaJllr !r KoMrrneKToBaullr ulsE:elll''fi, a raKa caulo

us6p auu s rexnotlof lrqeH npoqec ; raanutluraqu 8T a H'a o6crryxnaqnx
couarl u gp. OcnoBHa 3aAaqa Ha u3rtlimBanero Ha HaA,excAHocr e

rra peaJIHr4Te noKasareJllI Ha HaAexcAHocr ua paspa6otBz*vl u nporr3

HU tdS4ennfl C qeJI CBOeBpeMeHHO OTCTpaH.aBaHe Ha npI4quHUTe 3A'T.s)<

3aHrr)rcaBaHe. Te ca qacr o? o6rqute usfiurgattus Ha us4erluarar K'bM

To ce ttpur{lrcJlaBar oqe {yHrquoHarluurer KtltrMarlrqnnre u MexaH

venurBanufi. I4sulrtgaHvrara Ha HaAe)KAHocr ce Aenar Ha on

u KoHTPOJIHH.

Onpedetumerultme utnttmaonun aa aadetrdaocm ce EpoBexAar rrpl{
pa6orrata Ha HoBo Ir3AeJrlre vtnu yc'ba'bpr[e]rcrBaHe Ha Bet{e cturecrB

TaKoBa. 3a qenra ce ld3notl3Bar onumHu o6pas4u Ha I43[,eJIHeror r{}IrITo rl

Ka3areJlu Ha HaAeXCAHOCT Ce CpaBHgBaT C VISI{C!{BAIIVINTa Ha rexH

3aAAHLIe. IIO peSylraTlt?e oT Te3]I r{3rrl4Taararas' Ce OIIeHSBa n

Ha cxeMHI4Te I{ KOHCTpyKt}lBHI'l peIUeHUtr KaqecrBoro Ha }I3n5n

Texnonorutra, e$erruaHocrra Ha BHeceHilTe I43MeHeHI4t z r.H. Tosa

BorrsBa no neo6xo4uMocr; ou{e npeAn BHeAptBaHero B npotl3noA,crBo Ha

lrsAeJrl{e, Aa Ce B3eMaT MepKU 3a IrOAUrUaBaHe Ha HefOBaTa HaAeXC,q,HOCT.

Konmpoanume asnurnaatun ag nadetcduoctn ce npoBe)Kg,ar

c qen Aa ce cJIeAu Kaa{eCTBOTO Ha npOI43Be}KAaHU vI3AeIl'l'S, a TaKa C

npil I{3MeHeH,,,,s, HA KOHCTpyKq}ISTar MaTepI4aJIUTer TeXHOTOTUCTa u T

no BpeMe Ha npol43BoActao. flpu rtx ce KoHTpotupa ctyuaiua uzeadxa

n pou3BeAeuara naprldga, BKrIK)t{BauIa 3Hatruretrno no- f orlsM 6pofi usgea

oTKOJIKOTO rrp?t OUpeAeJIrrTeJIHtITe :}/.lsfrll/ITBatlilg'. B+s ocHona Ha

pe3ynTarl4 ce npaBl ar{allvtS Ha KoHcrartlpaHl{Te oTKa3I4 U Ce yCTa

npu'{vrnure 3a r.xxHoro HacrtrrBaHe (uapyurenua B TexHoJlor?rt{Hut

HeAOCTaTAIIII B KOHCTpyKIIngTa, HI'ICKO KaqeCTBO Ha I{SIIOI3BaHUTe

anyr u KoMnrreKToBarrlil lit3A,enus I{ Ap.). 3a rontpolHl{Te }I3ntITBaHvrs.

peryIaMeHTlapaT npeABapuTenno eEHo unu ABe HlrBa Ha HaA,e)KAHOc:r. B

ans cnyuAit ce onpeAerl.a cavrg Huso Ha omxrbprTflHe Hu napmuduma,

ce g,eftuuupa qpe3 MUHHMaJTHo Aonycrl4Mara c?ouHocr Ha Bepo.s

Ba Ha liaAe)K,EHOCT Ce pernaMeHTupa u HU(|O Hu npueiilaHe, KaTo 3a rIetITa

tI3IIOJr3Ba 3aAa,II,eHaTa B TeXHI4rfeCKaTa AOKyMeHTaqHg Bepo.gTHocT 3a

Ka3Ha pa6ora P"(t) ea onpbg,eaena orpa6orra t, ufiu 3aAa,q,enara

Ha cpe4Hal'a orpa6oma Ao orras 4pr-rrpu pucK Ha npouaeodumelfl d.
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6egotrasHa pa6ora P"(t) a npoAtnxceHue Ha ll,apte:ra orpa6orxa t unvr

Mr4HI,rMaJrHo ,qofiycruMara croriHocr Ha cpeAHara orpa6oma go otras (

AHoro BpeMe 3a 6esotrasHa pa6otir) T"oonpu 3aAaAeH pucrc (doeepume

(repoflmHocm) xa nompe6umetfl F, llpu KoHTpotIHt4 I43nI4TBaHI'II c ABe'

H3rrorrsnauure HHAeKCI4 ce Mapxupar AonHara (n) u ropnara (r) rpaHtrlrtl
Ha AonycTr4Mrr.fi rrHTepBaJr Ha I43MeHeHne Ha lI3c'IeA,BaH]IC napaMeT'bp nPId
3aAagerrll pucKone Ha ltpol43BoAnrerg u uorpe6utens. Pncrtt Ha norpe-
6ureng. ce lr3pastBa B npueManero Ha ltaprl[Aa or HeHaAex(AHl{ vlsqenvla., a
To3rr rra npoLt3Bogrrrers - B 6parcynanero Ha rrapruAa or ro,q,Hu M3Aenna.

14 npu 4aara BnAa u3nurBaHl,rs noxagateanre Ha HaAetcAHocr ce no-
IryT{ABAT CJIEA CTATI1TCTUTICCKA O6PA6OTTA HA AAIIHHTC OT I43NUTBAHCTO HA
onpanlrt{en 6poft us4enusu ce.pas[pocrpanaBar sa qtJrara naptugb. Dto
3arqo Te rrMaT caMo oqeHtqeH xapaKTep.

B casucll\docr or ycnoDlrara, ttpu Kouro.ce upoBexcAar usrrprrBaHuf,Ta
Ha HaAerIcAHoct, te 6uaat eKctlrtoaraquoHHrr u na6oparopuu,

flpu ex c n a o a m aqu o H Hu m e u 3 nu m eaHu, "rBAe Jrlrtra ce r!3[o Jr 3 B ar cnopeA
cBoero fipeAnasHaqeulre, Karo eAHoBpeMeHHo c roBa ce cr6npat AaHHu 3a.
c'bcTo.EHUeTO I4M: rIO.EBrl'JIIll Ce HeI43npaBHOCTtI, OTKa3r4, H3B6prIreHa OTpa-
6otra lr t.g. T.axno upeguMcrBo e npone)KAaHero r{M B peanHr,r eKc[[oa-
TaqlloHrrn ycroBus, npl,r Koero ce fiorryt{aBar ,qefictaurennure orIeHKH Ha
noKaaareJlnre Ha HaAoKAHocr, uHtepdrcynaulu npou3BoArrrerr.r u norpe6n-
T ena. O.cnoaeH HeAocrarbK Ha eKcnrloaraquoHHlrre usrrl4TBanufl e forlrMa-
Ta upoAtnrrcrrreJrHocr Ha neptroAa sa HarpyflBane na urr$opMarlns.

Jla6opanopaanre u?numsa,rufl ce upbnelcAar B cfleqrtarrHo o6opyq,na,
nra na6oparopl4u, KtAero il3rycrBeuo ce MoAenl4par ycnoBu.tr, 6nusxu mau
eAHaKaI4 c erclrfloararll4ounure, 3a qelta qpeg anarlrsr{paHe rra ycrroBtrsra
B Macroro na pa6ora Ha lr3Aenrlrero ce pasKplrnar uaft-beposrHure croftHo-
crfi Ha ocHoBHr4Te ilarropu, Bru.serqr4 Elbpxy fiefoBara pa6orocnoco6socr:
EOBIIIUeHa 14 nOHrlt)ICeHA TeMuepaTypa; quKnuqHo plsMeHeHr,re Ha TeMnepaTy-
paTa; .eAHoBpeMeHHo nugelZctwre Ha noB r,rrueHa Brrax<Hocr r,r reM neparypa ;
nn6paqun u )EapI{; rroBrrrrreuo rr non}r)rceuo 3axpaHBaulo HanpexceHue r.r Ap.
Ot cnog crpana na6oparopnnre Lr3[r.ITBaHu.s ce pa3gen.sr Ha HoplvaJlHu t4
ycKopeHu.. Ilapnnte ce uponell(Aar npl4 perrcnMu vt ycnoBur., Kot4To ca R rpa-
Hrrqlrre Ha HoMnHannnte pa6otHtr ycnoBrr.n Ha I43AenI,Iero, Karo raxHara
[poAtn)rcr4Tenuoc1 t, e panua Ha qrdcToro nper,re (6es npecroute) na pa6ora
nprr eKcllfioaraqPl.a t.. flpu ycKopeHHTe l43rrrrrBaHu.tr BpeMero 3a r{3lrllrrBaHe
e ctKpareHo, T.e, t, < t", Karo B 3aBucI4MocT oT HaroBapBaHl,Itra re Mofar
Aa ce npoBelrc4ar B HopManeH r{Jrr4 86B $opcupaH pe)Kr4M.

Ycxopeuume u3num6aHun 6 HopManeH.petKuril, HapeqeHrr oule tbKpumeHu
u3num64Hun ua xadecrduocm, ce ocHoBaBar Ha rrptrHr{Hnldre Ha npor-Hos}rpa-
He Ha cnyqaftnu npoqecu. C'rrpanlaBaHero r{a BpeMero Ha u3nr{TBaHe npLr
Tffx ce nocrHna qpe3 eKcrpanonlrpaHe Ha 3aKoHoMePHocrI4Te, nolyqeHil B
PESYJITAT HA HCNPOASJI'KI/TTEIIHII! USNI,IiBAHI,I.fi HA I43AEJIIIIETO B HOPMAIHI,I 3A
eKcrlnoaraqusra My pex(r4rMH I4 BaHrUHr! ycJroBr4.rr. 3a qenra ce rroAJrarar
Ha u3rrr[TBaue N nagen]rg or AaAeH Tr4n, Kolrro pa6otxt npu 6nnsru go
HopMaJrHlrre ycnoBl{f l ,  Karo B 3aAaAeHr,r MoMeHTn or BpeMe fo, tr ,  t2,. , . , tk
ce u3MepBa,r croftHocrnre Ha rexHr,rr onpeAen.sul napaMerap r (n rcave_
crBoro Ha onpeAenEul napaMer6p Mo*(e Aa ce ns6epe ctnporHBJreHuero Ha
pes[cropr{, KanaIrI4TertT Ha KOHAeH3arOpU, rcoe$uqrleHTGT Ha yCUrIBaHe Ha
ycuJrBareJrn, qyBcrBlrrerrHocrra ra ur6nparenHocrra Ha nplreMHHqu u r.n.).
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rlapaueTtp Hf,Ma Aa npeBlrrult BaAaAeHa crofiHocr o46q, Korato
nara crofinocr na P(t") lalpBnerBop.sna rrslrcrBanusra HA rrporirg

Ilorgrvenure AaHHu 3a rr3ueHeHlre na ras6panua [apaMertp rrpes Bpe
rlsrrriTBaHe fj c€ lr3rroJrsBaT 3a orleHrc,a nb aepoxtnocrra P(t") 3a ToBq
E rpag Ha ercufioaraqronuu.f, cpoK lta ugAenl{ero t., HenoB}t.rr

flpu crcraaane r.a-nl,ana 3a usntmoane rpx6na Aa ce nocorrn 6poar
HA UgIIIftBaHUTe USAeII]I$, MOMeHTST,Ha 3ABtpIIIBaHe Ha I'3[I4TBaHeTO U
HaqrrH%fD Ha BibgcranoB.nlaHe. na pa6orocuoco6noro ctcrosnu€ npu nos-
aa Ha orKag, B sanncuMocr or roHrperHlrre ycnoBns It BtgMollrHocrlr a
rrpaKTrlucaTa ce lrsrroJrsBa eAuH oT cneAHuTe [JraHoBe: [N,U,Nl; IN,U,T\;
[N,4rl;  lN,U,(r,T)l;  [N,.8,?]; [ /V,.R,r];  [N,.R, (r,?)];IN,M,"l;-[ /V, M,rlu
INrMr(t,")l.Hsnonssanr.me 6yrnu lrMar cneAnoro.suaqenue: N - 6pofi na
lIstIlITBaHlITe lr3Aerrrrr; ? - upo4rarclrTeJrHocr Ha u3nlrrBaHerol r - 6pofi
Ha otra3fiTe, Ao pelr{cTpr4paneTo Ha KouTo ce upoBe)rcAa l,BrrurBanero; u -:
oTKa3aJII{Te nO BpeMe IIa U3[]rTBaHeTO USAeII{A He Ce BIbSCTaHOBSBaT I{ He

ce gaueH.ar c HoBlr; E - orxasaaure'rro BpeMe Ha usrr]trnaHero usgeaua cti
ear,redst c HoEIiI; M - orraeanlrre u3Aen}I.a ce BbscraHorraar (peuonrupar)
rr ce BKJrK)rrBar orlroao B n3flrrrBarrero. flnanoaere c 6yxna U u R oe usfloJr-

, 3Bar rrpu lrendrsanb Ha HeBtscranoBgeM]r ns4erwra, a reau c 6yrna M -npu
lrsfrr(rBaHe Ha asscraHoBseMrr trsF{enus.. Tara udupuuep [N, LI, N] e unan,
npu roftro raarrlrTBauara ]rsBaAKa BKJrroHBa N uzgeauq orKasaJrure rro Bpe-
Me Ha usII]ITBaHeTO llsAennC He Ce BB3CTaHOBSBaT U He Ce 3aMeH.[T C HOBr{;
tlgrr!(rBaHero rIIioAtII)KaBa Ao orl(43 Ha BclrqKnre, yqacrBaqu B IiI3IIurBa-
Hero nsAenlrs. AKo 6ponr Ha rrsrrrrrBaxrrre usAeJrus /V = 40 u ]rsurrrnanero
rpa6aa A,a rrpo4rnxcu 1000 v'zca, ilrv!,qo orKa3 na 20 or rrx, Kar'o rrprr roaa
oTKa3AJIUTe fi3,qe,nfiC He Ce B%SCTaHOBtrBaT il He Ce SaMeHAT C HOB]I, nJraHO-

Bere 3a usulrtBaue ce sarrncBar no cneAnu.a HaqrrH; [N = 40, U,T = 1000[l

" [N- 40,fl,r:201. f laarm lN,M,(r,T)].uorasnb, qe r{3rrrrBaHero ni
lrsBaAra or N u3Aenua rpt6aa Aa rrpoAbrrrru Ao nosBara Ha r orKasa, aKo
BpeMero Ao BG3HLTKBaHe Ha r-TUC OTKa3 t, lTrUnV EO U3TUrfaHe Ha Bpe-
uero ?, Koraro t, ) T; oTKasaJlure u3Aenuf, ce Bb3craHoBaBar lr rtxHoro
tr3fllrTBaHe IIPoAGnxtaBa.

Memodtm ra azsadxa coc zadalea o6en ce usnoJr3Ba 3a oqenra Ha Ha-
AexcAHocrra ua paspa6otBan[ I{sAeJIus, Koraro ce pa3noflara c orpaunqen
6poft onuruu b6paeqn u He ctrqecrByBa Br3Mo)KHocr Ba rrpoMaHa na o6eua
Ha u3Bag,Kara, Toft e 6asa sa npoBelICAaHe Ha oupeAeJlr4TerrnllTe I4srrr4ITBa-
HIA.f, Ha HaAeXCAIIOCTT nO-pe3yIITaTlITe oT KOIITO ce OqeH.SBa CSOTB€TCTBIIeTO
rra norasaretlrlTe Ha HaAencAHocr'na paspa6orBaHoro I4s,q,etlue c restl, uoco-
gerlM TexHtrqecKoro 3aAaHue.

HeKa a pe3ynrar Ha u3nI,ITBaHe Ha lrgBaAKara rlo eAlru or ropulrTe rrrlar
Hoae e norryqeHa [opeAuqa or ctofinoctu t; (i = 1r2,..., &) na BeJrrtrt]Inara,
tcosro q o6ert Ha usMepBaue, HanpuMep orpa6orrcata Ao o"Ka3 Ha HeBtB-
crarroBteMu usqenug. Pasraexcg,aHara BeruqnHa e crryvaftna I{ trstrep[Ba-
rqa xapaKTepr{cTuKa 3Q He.s e saKoHtr 3a pa3llpeAeJleHl4te. -o6urnoseHo sa
orlpeAensHe Ha roslr 3aKoH e ueo6xo,qulrro Aa ce pa3rroJraFa rrone c 50...60
pealrusall.url Ha ctryqafiHaTa BeJIlIguHa, a ToBa v,sucK'Ba r{3rrl4TBarreTo Ha ro-
n.nu 6pofi u34errlris B Teqenue Ha npoA'bnx(nrerlno BpeMe. Axg nepuo4tr ua

4e$erczpane e upeMuHaJr u rrgnurBaHero ce upoBex(aa B rrepuoAa rra Hop-
MaJIHa eKC[JIOaTaqUt, MO]ICe Aa Ce nPUeMe, rre 3aKOHsT Ha pa3[pe,q,etleHue Ha

onpa6ocxara Ao oTKaS e eKcnoHeHIIilaJIeH I4I B 3aBUCI4IMOCT OT nJIaHa Ha U3-
rrurBane c noMorqra ua tlopuynn (7.6) u (l.l) na ce rrsyrlcru neftNata cpeAna

u uorpe6nreJlg, IffrlrlrrEanara ttSprltAa ce npfieMa.
ria Ha ycropsBanero Ha rlsrtr(rBaHero liara xoefiuquexmum Ha ycKop
K" = t"f t*, 'tlturo crofiHoctr Eapllpar or 1,5 go 5.

<Dopcupanume ycKopeHu aSnum*aHu.r ce ocnoBaBar ua {arra, ve
IIOE fIIIaBaHe rIA Ha?OBapBaHeTo Ha ilEAeIlI.f,Ta, TaxHaTa HaAe]r(AHocT
n.Eaa MHoroKpaTHo, KoeTo e cD6p3allo c lrgHocBaHe u cTapeeHe Ha
aJrrlTe. flosHaraftrn gamoxa, no KofiTo ce yleJrrrqaBa
oTKiAsI[Te npil HapacTaaHe IIa HaToBapBaHeTo, MotKe sEaqr,rTeJIHo
OTKTOTIKOT{) npn HOPIfiAnHUTe ilSIItlTB,&'lVta, Aa ce HanPaBII saKJIIOqeHIte
peaJlgara HaAerrAnocr Ha trAenr;rero. flpu roBa ore)rcHsBagero Ha
Tpuqecrnre percnMrr ![ Ha orooJrn]rre ycnoB]ra rps6aa ga 6tge raroBa,
lrsAeJutero ga pa6oru HopMaJrHo, 6eg onacgocr or gerlerrlrpaae n
or crpo.s. I4s6opH Ha r[HTeHsr[ggoc,ima Ha ycKopfiBarqure rfaxtopu r
Aa rapanTrrpa, qe rlrasu.rxure npoqeclt, Korirro rrpeAil3BuKaar crapeege,
HocBaHe }t A,pyru f,Bnerrrr', EoAerr(il Ao orKas, ocTaBar crulrilTe, KaKElrTo
nplt HopMaJrHa.ercntroarellllc. no rogu Haqlrn ce ocnrypaBa
MerKAy ycloBtrsTa Ha u3IIImBaHe IiI TeSu Ha HopManHa eKcrrJroaTarl]It,
eTo llpeAnoJrara eAHa M5q,a nocJIeAoBaTeJIHocT Ha lroaBa Ha
qAlrarBoro nM pa3[pe4eJren[e r[ B ABara cnyqafi. fiosa croraercrBue ce
paKTepnsl'lpa arpes xo e Quque um Hd sp e ile mo, npeA,craBfi .f, Baq orHorueH]re
BpeMexara, npes Kotrro ce ltogBtrEar onpeAeneH 6poft omasr npn
HO I[ flpU rrOB[tIIIeHO HATOBapBaHe ]r rrpe3 XOefiu4Uenm Xa
npeA,craBn.{Baq, ornolgeHlle Ha 6po.a na orKasrlTe, per}rcrp[paH]r Ba eAHo
csrllo BpeMe, flprr HopMan'i|o u lroBumeHo HaToBapEaHe,

Cnopeg HaqHHa Ha npoaelr(AaHe Ha u3nrrrBaur,r.sra rr oqenrara Ha
AexcgnocTTa ce pa3'I}IqaBaT Tp]I ocHoBHIt MeToA,a 3a u3R[ITBaHe Ha

,q,Hocr: MeroA Ha H3BaAKa cbc saAaAeH o6eul uerog, Ha eAHoKparHara
ADyKPaTHaTa fl3BAAKa n [OCne,4OAaTeJreH MeTOA,.

Karcro 6erue se'{e cnoMeuaro, rrpu r4snurBauero Ha Ha,qe]KAuocr Ha
pa6ornauu n npoll3Be)rcAzHu usF(eilu.s ce lrsrlor3Bar rIsBaA,K]r orrqrJrara
KyIIHocr (naprnqa). 3a,qa uoxce ]r3BqAKara Aa cJryxcrr 3a orIeHKa Ha
Me?plrre Ha acurrKil, BKJrx)qeH?r E napruAara nsgenui, ra rpa6aa ga

Arplxa crryvaftno us6paxm ex3eMnJrf,prr (aa 6rne panAoMz3lrpaHa) z ga
rrpeEcraBnreJreH xapaKrep (na 6rge penpeaexrarranna). . l4snurna:f,;nsra
npoBer(AaT c rlen Aa ce ollpeAensT xapaKTepr{cTrrKuTe Ha }r3cJre.ABaHoro
qafiHo cr6urue urru Ha crryuairnus'[poqec. flpz oqenra na
rta paAlIoeneKTpoHH[Te nsEieltug ce r{3noJI3BaT MaTeMaT}Ir{ecKoro
u AoBeprrreJtrIHvtsT nHTepBaJI. 3a nponexcg,aHe Ha lrsrrnTaaHeTo e
Aulnllo Aa ce us6epe: .ntraH sa u3rrnrraue, ycrouvra lr pe)K[Mr4 Ha
rpunepfiu 3a oTKa3, Hat|rrH na cr6upane n o6pa6orKa Ha
U T .H .

284 285



crofiHocr ?.p, rcoato ce pa3rne)KAa Karo roqKoBa oIIeHKa Ha tl3cneABaHn.g
rroKa3aTerr Ha IraAex(AHocT.^To4Ko6ama oqeHKq ce Kone6ae oKono ucTtrHcKaf' 

L--- 
'

Ta crofiHocT Ha onpeAenEHnt-[oKa3aTerl, KaTo HefiHaTa cTofiHoci saBrrclt
cGulecrBeHo or 6pof, Ha Ha6rrroAaBaHr{Te oiKa3u. 3a nparturara Ha rra-
AerrAuocrra r8 He e ,qocrarbvua Ba onpeAen.flHe na ua6paHils floKasarertr
Ha HaAelKAHocr, TGfi Karo He nocr.r uurlopMallug sa orAaJrer{eHocrra crr
ne?rrHcKara croftnocr rr AoBepuero, c Koero rpt6Ba Aa ce orHeceM K6M
f[o- nsvepuarerlna xaparTepr4lcruKa Ha eArrH [ora3arerl Ha HaAex(Anocr
]dLeroBara.yltrypglla o,LeHKa. 3a neftnoro onpeAensHe e Heo6xog,nuo Aa
lrsvncnar rpannrtrlrre Ha r.Hap. doeepumetteu uHmepaarl 1", rorZro BKrrroL
I{CTrrtHCKaTa CrOfinOCr Ha OIIeH.fiBaHr4r rroKa3aTerr C:bc 3aAaAeHa AoBepHTe
Ha Bepo.ETnocr "y. Hera e onpeA,enena roqKoBara oqeHKp 7f,o ua [oKasareJr.f,
cpeg,Ha orpa6oma Ao orKa3 u e neo6xoguMo Aa ce oqeHu roqHocrra Ha
noJryt{eHlrr pesynrar cbc sag,aAeua Bepo.srHocr "y. 3ag,avara ce cBerKAa Ao
onpeAen.EHe Ha ql,rcJroTo 6 TaKa, qe Bepo.ETHocTTa 3a nonaAaHe Ha ucTnH-
crara croftnocr Ha uoKa3arer.a ?.p n unrepsana Ir: (?jo - €i T.to * e) ga

e paBua ua 1 (Sur. 7.7a),r.e:

(7.35) P(l"Jp - 4ol < e) * PQt;-, I Tcv< TJu t e) : "y .

Trrg r4 TtP,

a) 6t
Qur .7 .7

t{ucaoto 6 ce Hapl{tra a1cotmua doeepumeaua ?peutKa Ha roqKoBara oueH-
ra ?jo r{ r{pe3 He.r ce onpeAerrsr dotuama u ?opHa d<teepumetuu ?paHupu
?"oo : Tt, - t vI Tupr: T; + e Ha oIreHtBaHI4.E noKa3arer ?"o. 3a onpege-
rr.EHe Ha AoBeplrrerlHtr.s truTepBan I, na noKasarerrr T"p e neo6xoAprMo Aa
ce no3HaBa sarcoHa Ha pasflpe,qerreHue Ha ror{Konara oqeHKa /(ffi). Tora-
Ba rrpu 3aAaAeHa Bepo.f,THocT ,y fpaHtrqtrTe Ha AoBepuTerrHI4.rI rrH?epBalr
onpeAerr.trT TaKa, qe nrroulTa, ofpaHr4tIeHa Me)KAy KprrBaTa Ha pa3rlpeAe
HI4e "f(fJp) u a6qncaara oc ($ur. 7.76), ga e paBHa Ha 7, T.e.:

(7.36)

?io*e
I

I
t

- c p  -

f  (r:)dr:P:.1 .

I4spas' (7'36) nosaoJrsBa Aa ce onpeAerru KaKTo e npr4 3aAaAeHa fl,oBepra.
TerrHa BeporTHocT ?, TaKa n ,y IIpu 3aA,aAeHa forreMr{Ha Ha €.
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O6urHoneno B rrpaKTrrKara Ha I,IBnpITareJrHara HaAorcAHocr 3a onpeAe-
tIf,He Ha rpaHuql{Te Ha AoBepuTenHu.s ilHTepBaJr ce uporleAupa no cJle,q,Hu.s
Haqun. Buexcga ce crryvaftnara BerlurtuHa c, Kosro e paBHa Ha JEBoeHoro
orrroruenue Ha cyMaprrara otpa6otra Ha BKrrIor{eHI4Te B r{sBar(r.ara u34eilus.
fg n cpeEHara orpa6orra Ao orKa3 fcp, T.e. n:2tgfT"p. Onpeqenane?o Ha
tg saBYIcVl OT nplleTlr.fi nIIaH Ha usnutnaHe, HaIIpuMep IIp]I I43[uTBane xa N
na 6pofi HeBt3cranoBgeMu u3Aenr4s Ao E63HI4KBaHero Ha r orKasrr:

r

t s=D t i * (N - r ) t , ,
d = l

KlAero ta e orpa6orKa Ao orKa3 Ha i-roro r,rsA,eJlue, a f" - npeve, B npoA'brl-
)rceHfie Ha Koero ce no.anllBar saAaAenu?e r na 6pofi orra3fi.

Korato u3urrrBaHero ce npoBe)KAa B npoAtJrxceHr{e rra BpeMe t", ToFa-
BA:

(7.37)

(7.38)

KtAero c le ca g3nar{eHll 6poar Ha orKasure aa nperraero t".
Ot r,rarercargt{ecKara crarl{cr}rKa e tl3BecrHo, r{e 3a nepuoAa Ha Hop-

MaJrHa eKcrrJroarallvrs Ha us4eilvrflTa crryuariHara BeJIurrIaHa fr vtMaxa-pa3-
npe,qenenrre c 2r (2k) cre[exrrl na cnoSoga. Henosilre r{prcJreHr{ crorZnocru

x3(") 
" 

saBucrlMocr or creneul{Te na cno6oga s u sa,ft,agenara AoBepurenHa
Bepo.srHoc? P ca 4agena B MareMarl4r{eckrrre cnpaBorlnullu, Herca osna-
qrtM c A nepox*rocrra 3a u3Jlusaue Ha c or tpaHurlure Ha ,q,onepl4Tennr.r.E
tIHTepBatI u fi v,3pasytlt,{ qpes 3aEaAeHaTa Bepo.rITHocT 3a nonaAaHe Ha r B
ctqils rrnTepBarrI: A - (t - l)lZ.Torasb sa onpeAerr.sHe Ha fpaHuqr4Te
Ha AOBepr{TenHr4.s trHTep8arr Mo)Ke Aa ce pr3[on3BaT u3pa3l{Te:

lc

t " : \ - t r + ( N - f t ) t , ' " 1 ' H  t
' l i= 

1

i .  2ts 2ts
r c D . a . :  u r  r  -

-  X i -a (s j  "o '  
-  

x1( " )
(7.3e)

B unoro [paKTuqecKu cnyqav e AocrartrrHo onpeAen.rrHero caMo Ha eAHa or
rpaHrIIIr{Te, HanpLIMep npu oqeHKa Ha cpeAHaTa orpa6orra ,qo oTKa3 e He-
o6xo4ulvro Aa ce gHae AorlHara, a 3a uHTeHgI{BHocrra Ha orKa3r{Te - ropHara
npaHur.La.

3a unrocrpzpaue Ha ro3rr MeroA rqe 6sAe pa3rneAaH cneAHusr ilpu-
Mep. HeKa pr3rrurBaHero ie uponexcAa no nrraHa [I/ = 50; U;r:101 rr e He-
o6xognr,ro Aa ce r4srrucnfr rpaHurlnre Ha .q,oBeptrrenHrrq r4nTepBan, n rori-
ro 6n nonaAHana cpeAuara orpa6orxa Ao orKa3 Ha A,aAeH. Tvrfl vrs4eilvrs.
?"; c A,onepltTerlHa Bepotrnocr'y = 0,8. llo nsnecrnz crofinocril Ha orpa-
6orxara Ao orKas Ha nGpBlITe L0 rasgennx oT Irr3BaAKara ttr tz;. . .rd16 n6p-
BoHayaJIHo;Tro {opvyna (Z.SZ) ce v3r{I4rc.u.EBa cyMapHara orpa6orrca Ha c5-
Atp)KautrHTe ce B r{3parlrara 50 vg$errvrfi ts : (tl * tz *... * tro) + 40trc.

287



BepnTerrHa BeposT,HocT ?: IoonKoTo ll(>nofifiMa e 'I, TOTIKOBA

potrHocr: Pr = A = (1- il? = 0,L n P2= 1 - A : 0,9, upn Koero co
tryqaBa X3,s(20) = 28,412 u X|,'QO) = 12,443. Aoanara u ropHanarpag
Ha AoBeprrenuus rruTepaan ni ?cp ce orrpeAenar no rlopuyna (7.39).

.Ipannqute Ha AoBepurenxus unTepaan I, saBlrcf,T.or saAa4eaara
?"o, xzs(2N)
4 =

T"pn x1-.(2N)

Hopxaruarara oqenKa Ha rraAoKAnocma Ha KoHTpolnpsrara naptlrga C
npx [3Becren o6ex Ha tBBqAKara N uorre-Aa ce lr:lsncrr]r, no ([opuyaata:

(7.42) n - Grsx?-.(2lv) - T"e\xp(zv)
" - - - lF - :  2N

fla4rrr.rggra ce nprerra rrprl Jrcnogxcr .ree[peAereHara Ha 6a9ara Ha HsrrrmBa-
rr€T1,'Ha EryqAKara cpegna orpa6orra Ao orras Tio = (tr +tz +...+tp)//V >
C, rlgero fi (r = 1,2, ...,1V) e otpa6otrara Ao orKas Ha r,rsnrmBaHnre usAe
Jtfia.

JVteroArn Ha EpyKpsTnaia nsrq4ra ce npoBe)KAa Ha A,Ba erarra, Karo ea
Tasrl qen ce o[peAenf,T rrpe;1nEpureano o6eruure Ha ABere HsBqAKn Nr n Nz
n r{)puarr{aEr[Tc oqerrrn 3a HaAercAHocr rra naprDrgara C1, C2 u Cs. lLrco
cneA lclrrllTBarre Ha rrtpBara rrsBqAKa c o6eu JV1 ca roncrarnpaHn 11 orKagH,
l{ortr ffa ce B3euar cneAlrrlT'e peureHn.a: npl[ 11 1 Cl ttzpruiqara ce npxeMa;
npl[ 11 ] C2 nasujqaTa ce dparyna u npu C1 < rt <- Cz"gnn 

".s""Ta 
npG.

A',brDKraBar G rI3IIorr3BaHe Ha BTopara rBBqArca c o6eu Nz. flpn perncrp[paHe
Ha f2 (}rKa3r4 IIo Bp€ue Ha u3nl(rBaHe Ha BT(ipara rlsB4AKa BrSMO}tCHnre pe-
ureurrs3aHaAexcAEocrHarraprrrA8TacaABe: npn (r1 arr) < C3 naprr[pra
ce npnexa, a uptr (t. +tz) ) C3 naprngpra ce-6pircya..-.

LasfneApHETe Ao rJrK MeroAn 3a H3nurgaHe na naAexiAnocr lrsnorsBar
r.t3BqASA c trpeABapET€Jrrrg onpeAerreE r Hell3Mellen o6eu, rGETo perueHnero
3a '. qFilrrt''oclTa EA KolrrponupeEara naprnAa or rIpoI{3BeAeHil l,rgAern.f,
MOr.AA Ce B3eMe qBa cJIeA nplrKnK)rrBaHe Ha usnr{TBaHcrBo.

xaparrepna oco6enocr nz nocledocamert,af, nemod 3a r,!3rrlrrBaHe na
Ir4trcffiAEosr (uecwa na Baq) e, qe perueHrrero sa HaAexAHocr Ha napru-
Aara ce s3eira s qpoqecs rta r,I3IrIrrEaHe, tcarg o6er,mn'Ha n3BqAKara He e
rfiBssleE rtpe,AB8pETenno. 3a qeJrra or KoHTpoJr[p8nar8 napruAa ce BseMa
cnlnaina ascadra c npoussoiex o6eu /V. Karo Kpllreplrft 3& orleHKa Ha Ha-
nF rryqlcr+a ce nsSnpa cyuapEara orpa6anra Ha BKrK}{eH}rre B rrsDqAKara
I4qEFJrn.* fs. Irpr llpe@apl[lenHo 3ar{trtFsrr HrrBa Ha orxBlbpJrsxe (?.oo) r,r
Ha lrprexa* (?"o.) n prcrco'e na norpe6nrene (p) n 

". 
nponr"on"i""'J'(oj

ycnoanstE sa trprexaHe nnn 6paryrane Ha rrapr?rAara Morar Aa ce 38llrrurar
rr} cJlqE:Erta HaqnH:

CneA roaa of c[paaoqnllKa ce ortrflTar KBanTun]rre Hz x2-
c s:2r: 20 crenenr Ha cso6oAa 3a ABe croftnoctn Ha AoBeprtTerHaTl ve sa )rAoBnerBopf,BaHe Ha lr3lrcKaaHusra Ha notpe6nrenr u ttpo]t3BoAnrent

o6ercrt Ha ra3BqAK8Ta rpe6aa Aa ce oupeAerril ctnracno H3pa3a:

(7.4r)

To ce oupegetlt Karo rrpou3leAeHrae or 6pon xa
nnrBaHHTe lrnAennrl N n apeuero Ha lr3rrlrrBauE
flpu ynean.raBaHe Ha o6erra Ha rrsnrrrBanero
pacrBa BeposrHocrra ucrilHcKara crofiHocr Ha
cne,A,BaHns [oKasaTeJI Aa ce HaMupa B orl
tpaHuq}l, T.e. IIp]r €AHa ]r'ctrq2 ,qoBepuTenHa
trnocr .y c yBenfiqaBarr€ tra V goaepurenHn.sr littt
TepBan ce ctdcnxna n rrpr V + oo rpanullure
AOBEPNTEJIHUE UHTEPBAII KJIOHf,T KtM

crofiHocr Ha rroKasarens Ha HaAexc4noct. On
Hlrre saKoHoMepnocru ca [nrccrpr{pane Ha Qur.7

Memodtm na edaorcpamuama a doyxpamuama uwalxa ce l{srroJrsaa
rIpoBerICAaHe Ha KoHTpoJrHnre ugnlfiDaHus Ha HaAexcAHocr.

MeroAtn Ha eAHoKparnara 'r3BaAKa ce ctcrotr a c.rregnoro. Ot
Tpoanpalrars napruAa nporlsBeAelru us4enrns. ce flpaBtr ctyvaiua usaadxa
npedeapumelHo uzuuclreH o6eu N. CneA rona no 3agaAeHu HrtBo rra orxBrb
alne (fo(t) nnu ?"pa) r HuBo n. ttp!'"tt""u (&(t) 

""" !o.) ""o1prlilAara' -') 
na norpe6lrter.r (B) uuaIIpueTlI AoBeplITenHx BepotTHocTIt tpllcKroBe

lreBoAlrTerrfi (a) ce onpe4ers r.Hap. HoprvamusHa o.qeHKa ua uadeucuocmma
ua napmudama C. I4saa4Kara ce nog,trara Ha u3rrnrBane lr no rrotryqenltTe
pe3ynTaTrl ce o[peAenc cTaT[cTuqecraTa oqeHKa Ha pasrnerKAaHua llotn&
sareJr Ha HaAexcAuocr, roftto ce cpalntBa c HopMarI4BHara oIleHKa C; axo
notcagarensf e tto-FoJrgM or C, nagerrAHocr{a Ha naprl{Aara ge cq}rra ga

JrAoaneraop[TeJrxa u rc ce np]reMa, B rrpor[BeH crryvafi naprlIAara ce 6pa.
Ky8a.

Herca gouycneM, qe H[Boro rra orxBtpJraHe ce 3aAaBa trpes cpe4nara
orpa6otra Ao orras ?"pg. Huaoto Ha npueMane [o, uoxce ga 6rge
lexo uau Ae ce rrstrncJrll no 3aAaAenara Beposrxocr sa 6egorKaena
&(t) B npoAbnxceHlre Ha apeMe t uo $opuyrara:

ca Fpanuqrrre na I" z o6parxo. OcFen roBa lrrrptruara Ha Aoneplrre:
r[HTepBan 3aBucrr or o6eua Ha *suutaanero V,

rcpr = - lnpftI 
:(7.40)

3a onpegenene na neo6xog,ulrus o6eM Ha u3BqAKara N, napanruparq
HeTO Ha AOCTOBepITO PeUIeHI{e 3a HaAeTKAHOCTTa HA rrapT}rA8Ta, ce
cfiy.raftHaTa BerluyuHa a = 2tS lT"pi, KsAeTo ts. = tr + ... + tiy, 3a KosTo o

(7"43)

I,lsnecrno, qe r,rMa Xz-pasnpegeJrenlre c 2N crenenu xa cao6oga. .{,orasano

Yrtlt
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Isb,qeTo

KEAsro c tg : Nt e oeHa'{eHa cyMaprlara
6orra rra BKJrKtr{eHure B tlgBaAKara u3Ae.rrta.E B

,4eH MOMeIIT (}T EpeMe t, A C r - 6pOAr Xa
KIITe oTK83U, PenucTpllpaHu Ao Tosl4l
Tesn uspasr trosBotrtnar Aa ce nocTposr
Ume HA CbOmeemcm6ue 12 U HeCbomsemcm$Ue
({un. 7.e):

(7.44) 1 2 :  a * b t s i  t !  =  c * b t s  ,

orgeruqre eJreMenTlr, Bt3nlt n 6noxone ce HarpyuBa MHo)KecrBo or pea-
nn3arluu Ha crryvafiHlrt npoqec Ha fisMeHentte Ha ]r3xoAHH.s flapaMerbp Ha
I43AeJIrreTo, KolITo A,aBa,T BtgMolr(HocT Aa ce oqeHl,t HefoBaTa HaAex<AHocT.

flpu uamenamuqecKomo aodetuphne ce ctcraBa cucreMa or ypaBne-
Illl.a, olll{cBarr(a. IIoBeAeH[eTo Ha Ir3AeJIfieTo ]I HSCJIeABAHeTO Ce tr3BtpmDa
qpe3 perrranane Ha resu ypaBnenur{ npu pasnrrrnu KoM6riHaqun na {ar-
Topure, Bnlraeuq,I Brpxy HaAonAnocrra Ha lrsAeJrrlero. Aro ce nplreMe, qe
r,[nAerrtrero ce xtparTeplrsspa c & Ha 6pofi ]r3xoAn]t uapaMerprl (xoerlnqrenr
Ha lrpeAaBane, Koe(blrquenT Ha HeJrHHeftHu nsrpilBsBan]Ig, rryBcrBurerlgocr

I 
r.".), Brpxy .rrtrro crofisocrlr oKasBar BJrr{fiHl,le m BxoAHil flapaMerpfi

(rrapaMeTpr4 rra FpaAxBHuTe eJreueHTII, H8 saxparrBaqsTe u3ToqHr,rqn, H8
BxoAHr{Te curlratr!!, Ha roBapa n Ha oKoJrHara cpegg), MareMaruqecKnfiT
MOAeJI HA TOBa IBAeJrlIe npeAcraanrBS ctrcreMa ot lc ypaaneunf; c rn np<>
MCHJII{B}I:

Y;  :  I i ( r r , t z r . . . , x ^ ) ,  f  =  1 ,  2 , , . . , k  .

.{ouyctuuure rpariuq,r{ Ha u3MeHeH}Ie Ha usxo4nure flapaMerprir
Ha eAHO lrsAeJr[e, B KOnrO ce 3a[a3Ba HeroBara pa60tocuoco6nocr,
gdmin ( ydH S giDax o[peAen.sT o6nacma Ha 6esorrasna pa6ora (OBp) Ha
rr3Aefirrero. Koram sanzcuyocrure (z.as) ca AaAeHn B aHaJrlrru.reH BrIA, IIO
3ATTII{CHII HOMTIHAJIHII CrOftrrOCtIT HA I.I3XOAHilTE NAPAMCTPII HA NsAEJIfiETO
giH Mofar Aa ce [3q]rcJr.gr HoM]rHaJrnute ctoftIlocr}l Ha HefoBtrre BxoAHu IIa-
p-aMeTplr riH u IIo roeu HaqriH gg ce ge$nHwpa pafiomuama ily mouxa (p).
Hera c cimin u.cimax ce MapKrlpaT rpatruqlme Ha AonycTuMo nsMeHeHne
HA BXOAItrlrre napaMerprl, B Kotrro pa60rocnoco6nocma Ha u3Aenuero ce
sanisoa. Torana o6aacrta, orpaHnqeHa o? cjmin tt frimzxt onpoAen.s pa-
6omuama o1tacm (Po) na usAenu'ero. ?Isnecruo e, qe npo]r'BoAcrBe'nre
ToJrepa8clr, u3MeHeHrreTo rra 3axpaHaalqure HarrpexceHra Id Ha BtHtuHlI-
Te Jrc+oD![r (rcunepatypa, BnarKH;cr, HarlsraHe, MexaHuttBo natonapaane)
BOAnr AO rr3MecrBaHe Ha pa60Tlrara roqKa. 3a g,a ce u36enHe [oaBara Ha or
KaSU e neo6xo4nMo roBa.usMecrBaHe Aa 6t,qe raroaa, ve pa60rnara o6racr
Ea rre lBJrrr3a r{385H rpaH}rqure na o6aacrta ne 6esotxasua pa60fa. frocra_
HoBrara Ha 3agaqaTa 3a [3rr]rrBaxe B Tosn crry.raft e npeAcraBeHa rpa{u.1ro
na r!nr. 7.10, ra4eto 3a HanrreAHocr e [puero, ye rroDe,qeHr{ero Ha E3AeJrHero

xtr.
xe.
xasin

&rb.(a1.(rrrr ,(.

a)

":'ffiib=W#ic=ffi$
flo roslr Har{ug ce Aerluxupar rprt o6nacrn, B Kottro e B%sMotrcgo Aa (7.45)
Arie uacneAranvrar rroKagareJl: o6aacma Ha HectorBercrBltet
HqE npaBa f1, KGI€To napTI{AaTa ce 6paxyaal o6nacrta na
pa3noJlo?IceHa noA npaBa 12, KBI€To napT]rAaTa ce fipueMa r o6nacTta,
HIIII€HA Me)KAy IIpaBilTe rl Yl 12, K,bAeTO Ce a3eMa peUleHqe 3a

HA ITSIIS?BAHETO.

cTPOsBaHe ce llpoqeAupa uo cJIe.4Hlt a trzurtttr. Hera c t1, t2, ...rt7. ce

oTpa6oT$HTe AO BG3HnKBaHe Ha IIApBU8, BTOp]rS r{ T.H. OTKa3I4 Ha rr3Aetl

rra, BKJrIoqeHg B n3rrtrraaHata u3BaAKa c o6eM N. Blpxy a6qucnata oc

Hauac.8 cyMapna?a otpa6otra Ha EcHrtKI4Te_ I{3n}rraauu u34elrug B MoMel

rat; ( i :  L,2,. . . ,n.),  rolro ce of lpeAena or' ts = Nti ,  a uo opA,]rHaHTHara
perucTpnpaHllTe Ao MoMeHT& t; oTrcs3u r : i. Aro fpa+nKara na
TeInM8, KOHTpOJI AOCTIITHe AYTftylrTA Ha C%OTBeTCTBUe, Ce A3eMa peuleHllte

crboTBeTcrBlle HA napTllAara c noctaBeHlrre lr3rrcKBaHI4Is' AKO Ta3U

Aocrtrrne rmnurrra Ha HecsorBercrBuer rrapruAara ce 6paxyna.

flocae4oaarerrtuff Merog, nsuclcBa rro-MaJrKa lir3aaAKa B cpaBxenue

MeTOAa Ha eA,HOKpaT'laTAfi AByKpaTHaTa U3BaAKar KaTO c%UIeBPeMeHHO

Hll/.A n [O-MaJrKa npoAtn]rcllTeJrHocT.
Pasnaeganure Ao ryK tr3IrIiITBaHut Ha HaAe)KAHocr ce npone)rcAar c

noJr3BaHe Ha peaJtHllt uspien}/.s H 3pTOBa Ce HrIpUrraT rlnsuvHlt.

aH'Lntilsa r nscneABaHeTo Ha HaAeTKA,HOCTTa Ha pa,q,lloeneKTpoHHl{Te

r*ta },olKe A,a ce npoBeAe II qpeS tlualIaffro uJrI{ MaTeMa?}rrrecKo MoAeII

B ntpnux crrytafi ce ulpa6orna abu3u'{eH MoAen Ha u3AeJruero, B

BclrrrKlt eJreMeHTu, B'.b3nl,{ U 6rOKOber OKa3BaUIU Haft-C UIeCTBeHO

Btp{y ollpeAentll{us tty napaMeTtp. ce 3aMecTBaT c IIpocTu MoAen[pa

K'eTKvt, Bcsxa ot re3fi KJlerrlr € I cbcrof,flvre Aa u]idurupa B TeqeHile

oTMHO|OKpaTHOMo,qenEpaHeHa[poqecaHalr3MeHeHI4eHa[apaMeTpI' ITe
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fparluxata Ha [ocJIeAoBarenrrus KoHTporr Ha HaAex{AHbcr npeAcrar
Ba crSrraroBllAHa nvt;flrls, Kosro qxso6pa:eua na rlur. 7.9. 3a neftnoro

Kpa?tK nnTepDan or BPeMe 6aaex cryraen npoqeo Ha lr3MeHexlire Ha

Aenttrluc napaMer.bP Ha MOAennPaHrs rpaAuBeH eJreMeHT. Kalo pe:

)(t

@nr. 7.10



ce xaparTepfl3lrpa caMo c eAlln r!3xoAeu napaMeT'bp g ='I l r tra2r.. ,rsm) sa
pagrneAaHa caMo paBHlrHaTa Ha ABeTe BxoAHlr IIpoMeHnnB'u rku o1. B rasl
paBHuHa qpe3 KpnBITo.gkmin; glcmax, gtmin H gtmax c8 ilurccupann rpalll!.
qnTe ra [poeKqu.fiTa Ha oEP na nsAeJrnero. Te3u rpaHrlq]r ca norryltelul
spes BapupaHe ctc'c$ofiHocruTe Ha tk u xI ttpu Heu3MeHHlr, n
rIO 3AAaAeHr! CrOftgOCtU HA OCTaHAnIlrTe B](OAnU tlapaMsTpu IIa
xj {i * k; i * l). Koraro PO.ua rk u rr ire npecuva OBP (r!ur. 7.loa),
,qa ce rn%p4r{, qe r3geJrrre}o e HaAexcAHo. B npornnen crryvaft ($ur. 7.
lqe ce rrofiau 6par, roerd rraJlara pa6ornara rotrKa P ga ce rt3Mecru
Ka, qe PO na norraAne B rpanurprre na OEP. Hsaox(eHara uporleAyps
noBTapc 3a BcltrlKn ctrqec"ayBaulu rou6lrnaqlru Ha gaofirure BxoAHrr
Meurruau u netKu B ocHoBara na uemoda Hct zpaHu.tuume ugnumsawun
nade tr dno c m. Pasraeg,anuxr rpaft uxen rroAxoA lr3ucKBa rrpoBex(A,arero
3rraq[TeJrna eKcnep]IMeHTaJrHa u ilgv'rctrureana pa6oraF KosTo Motre Ag
crKparn aKo ce onpeAen.sr flpeABapurenuo xoefiu4ueHmume Ha orrunHue
Ha Bcelcu oT BxoAHI{Te IIapaMeTPu ti BtPxy II3cJIeABaHus u3xo,qeH rla]
MeTAp I{a rr3Aejrr{eTo gi. 3a qenTs ce ilPtrevla, qe 3aB}rcnMoctule (7.45)
gu$epenqupyeMil a o6lacTTa na pa6oraara roqKa !;", Ko€To [osBotraBa TG.

Aa ce pasnoxcar B peA Ha Teftaop u aKo ce orpaHlrql4M ,qo qtenoBere

rTbpsu peA,, Mo)rce Aa ce 3arrfiule:

Kagero croftnoctute Ha xoeSnqneuTnre reaBnul.wue ce florrytraBar qpe3

MecrBaHe rla yyacrBaulnre B Ttx rrpoMetlnltau c rexHllTe HbMlrHaIHt{
HOCTII.

I'Ipu Her{3Becrnlr anarr}rruqnn. eaBl{cuMoctu (7.a5) onpeAeJrluero
qij ce nsB'bpluBa eKcnePllMeHTatlHor KaTo 3a IIenTa ce llpoqeAupa no

AHr,rs Har{uH. flrpnona'ranHo HBxoAHltTe [apaMerpu Ha lr3Aenlrero ce Jrc'
HoBtBar ga 6rgat paBHMa HoMI,IHalHure cI{ crofiHocru. CaeA toaa
BaAaBa Aoc?araqno MarIKo lFMeHeHI{e Lri na e,q,I,ru or BxoAnure
Tpu, H,aflpuMep c6[poTI,IBrIeHI{e, 3aXpaHBaUIO HanperrceHre,
vr T.H., KaTO OCTaHaJI[Te BXOAHI{ napaMeTp}t Ce nOA,q6P}rcaT paBHu Ha

HaJrHlrre clt croftnoctu u ce u3MepBa lrpeA,rr3Bl{KaHoro or Helo }r3Me

ua na i-rms u3xoAerl [apaMerap Ay;. YlsueneHflero L,x,i rpn6na gz
HSKOIKOKpaTHO nO-MaJrKO OT AOnyCTHMOTO lr3MeHeHI4e lla [apaMerspa

lTpudnuzuteJlnlnre ctoltttoctu na roe(luqueHTtrre Ha r.lrus*rue ca paBnu
qij N Lyif Ar,j. flpu loaa resu roe$uqlreHTn MoFa? Aa uMar KaKTo
nolr(?rrerlnu, .TaKa H orpxqarerHu crofiHocrrltr or roJreMunara Ha

3ABvrCvr c?e[eHTa HaBflns:Hue Ha ns6panus uaPaMertP B6p](y pa6olara

u3,q,eruero.
Vcaonneto sa 6esotrasxa pa6ota Ha usAenl{ero-ce 3a[ucBa BbB

m
- lil

Yim in  S  ! ; u *  lQ ; iAn i  
(  3 ,d * . *

i= l

Alo c L'l : ttEu - ti. u A'l = xja -.xjElir ce o3EarraT rpatil]rlF.tte Er
rmMenextre rra J:rus BxoAeE uaparcTap, reb4ero i : fr}r...rrr; g.,Fe ce sarp
crsr B (7.47), u6rce gp ce Jrcm,EoBu ggau pa6ornara o6aacr ce crrprr D
o6nacma na 6esorrassa paSona uJra s. rrpeclrq8. B.uocleArue crr;rvafi yn-
JIXIIASAEe EA rrr4Fr.ItIrOCTra Ea rl3Ae.rrrsro ce llocTt[ra qpes u3MecTEa,& E
pa6ornara Totusa g;s ur'g. qpes r.rr.rrxDare E8 loJrepaHcrfrrE arl n arl w
axoAuuTe rrpouen rsBu, BJruaerr+r safi-ctqgcrsenp B%pxy pas11reaq41E1l
nrxoAeg EaPardeTtP rra r|3IeJrtreT{). t

7.5. IIPofEOSTIPrIIE HA HA.GXFOCTTA

C napacraane Ea sno)rcHoqrna na pagsoelerrlxrrrnlrre {RIpJrn.s oe :r
- TpyAHsBa oqeusBancrDo tta rr:(Ea:na Baggr[(Foer na 6asara Ea qpcrr Bl.rrFL
, Bagttr, ?tfi Karo rroarreAErfe ca rgbpAg crqbrru s rrpolfbrrlKrmernn. flopqpn

TlBa IraIrOcEeApr Ece no-arTyanEo c?aBa rrporHo3upallero Ea I|aAe:xAInosF
Ta, IIPU KOeTO Ce ]IIrBtpmBa IIpeACKa3BaHe ]IJIII IsOCBerra O4eriliA IIA IIAAe*C-

AHocrra ria ll3AeJlntra c onpeAerrena crerleu rra Aocrolepuocr, oSocuotena
TeoPeTrrqII() r{ rroTBspAer{a (Ir [pax?!!KaTa.

Crcrosnnero X na e.AEn o6ercr (nspgrrlle) ce xaparrepr3xDa qbc sLB-
KJrIIHOGT 0rr IIapAMeTpU. Xgt tGllf,eEtII(U Ce B5B BIrciMeTiO Ir Ce rqrqera,B.t I

n-MeBrrqrc rrpocrpaucrBo BaB BEA Ha Mronorrepua i!1rrrrqux (aexmp) n
ercroarursno Xln{t),q(t),...,ro(t)]. ftapauerpnre xp r,rorar gp 6rgaf, Ea.
IlperEcerillr E nffKou roourporulpattrr rlotrKn, TorGoBe, xoduqnerr tra trpe,AaF
Earre, EpeMe 3a ysraHoBxBane rn upq4xtr.e Qpom tta r{tf,rrynca, crraA rra rrJro-
crara traer ria nrrrynca u r.E. Berroprr Ha ctc?otxnero ce rlsuetrs rrha
BpeMero lr rro ro3u EarruE acrEriE TotrKiE & or n-rceprroro rrpocrpancrBo Ha
napa]rerpsre gdnmpa ror$ro oupeAprrerc crcrrosnr{e na o6er:ra Xy, w
eTo oT rneAHa TotIIC,r IIa rraAerKAlloqrTa,Moxce Ap ce xapaKTepr[3r[Pa raa?o
IBrrpaBHo rurlt Hert:r[panno. .n[arur crcmirnltero x2 e rBrrpaBrro uJ&r rr&''''.
IIPaBHO Ce OtrpeAeJrr qpes u3lron3Darire Ha lrapaMeTprr .9, xaparrcpr[3rrparq,g
rrafi-nsnrro pa6orocuoco6uocrra tla rBAenrlero, B KarlecrBox'io tta rou?o Ge
rtsrtortslaf o6urnoaerro AoltycruMlrre [:]Merreurlr rra HeFoBlrre orrpernsrqr
rrapaMsrps (crupo6r,raaerne, rausrrurer, o6paren KorreKToIreE loK, u3Jrb-
qeHa Moqgocr, trecrora rra Fenep{panure rlrerrreuut, crfiutntacr rra lF
crorara, roerlrr4uerr Ha yc[naaHe, uruputttr Ha uponycrarrara nerra; lr;rB-
sfBrlTe;rnocr, KoeabuqueuT rra ABor{qHa rpelrrxa I{ Ap.).

flpu nporno3upansno ce qeJu! fiz 6asara Ha'[anrrr{ 3a rroaeApausno
Ha rBcJreABanuc o6ercT B 3aAaAerr uHTepaan or BPeMe Ltt-xa ce olrPeffe,In j
6,rgeqoro My c5cl'ornr{e B r{ETepBana Lt2- Toaa o:na.raaa, qe fipn rBBetrFF 

'

Ho u3Menennero Ha Qyrrqusra Ha c%crosHnem X(At1) n nrnepaaaa At1 ;
rpe6aa Aa ce HaMepu Haft-gocroBeprra eKcrparroraqn.s ra u(>ua?ar6rrrnn
fi xoA B nuTepBana At2. B sasncnuocr or rlrua rra 3aKorroMepnocrrre !ra"
IIHTepSaJIa At11 C tsOI{TO pA3nOJIAfA }t3CJIeAOBaTenA' Ce pAsntlItIa,BA ApTePre-
Hupan! u uepoxtuocrHo uporHo3upane. llpn demepuuHupa*orno npo?Hna-
paHe c\BKynHocTTa oT nporHo3HpyeMu fraPaMeTpn xp ce 3aAaBa c TexEEDe

(7.47)
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(7.4G) vi = si'-* (#)" u,, * . (*) ^o,^: 
si' + io'oq ,
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r , sToftHOCTr[, n3Mepellrr B rr.aKonKo MoMeHTrl or BpeMe t;' nplrHafl,Jrexcauln El
I unrepnana At1, a eKcrparroJraqlloHH[Te Bp%3Klr Me)KAy Hacrosrq,e"o rI 6a'

: AerqoTo cbcTonHue Ha o6elcTa ce oIIrIcBaT c aHarrlTuqHn rl3pasu (nafi-vecm
' anlreftnu n KaaAparrlrtrnrr saBr{cnriocrr). BepgamnocaHomo npo?HoSupqwe

ce ocrroBaoa Ha usrroJrsBarrsro Ha unr[opuaqus sa pa3rrpeAeJrenuefit Ha IraF
'pdiietpiare 

rp EbE rlgrcnpaml uoMeHTrr or BpeMe f; Ha rtHlrepaala At1;

O6uxnoneiro roBa pagnpeAeJreHrie e HopManHo, Koero oauaqaBa, r{e I

rurg l; pa3rnellcEaHH[Te [apaMeTpilTe 5p ce xapaKTep[3rlpaT cbc
MareMarrrqecKo oqarnane (cpegno aplrTMerrirqua crofinocr) o*o(t;) ra

AHo KBaApartr.rno orrcfionenue oro(ti). Bepogltrgcrrtoro upornosnpane
cBe)rcAa Ao onpeAetrf,rre IIa Bepo.f,THocTTa 3a To8a, se B paMKlITe Ha
6rneq ugrepBaJr or Bpeue At2 BeKTopGT Ha ctcro.sHnero Ha usc.ne4nand
TO IBAenIie Iqe ce 3a[Ia3u B rPaHnquTe IIa IIpeAEapuTeJIHo 3aAaAeH AoIIycr.
Ocaen uper4cKasaane na 6rAeuloro uoaeAenr{e ua o6brra sa [HTepBaJra At2,
flporHosrrpaHsro rrosBorraBa Aa ce onpeAenli upoAtaxcilTetrHocrra or BPeMe
t., npes K-oero usAenuero MorKe gp pp6oru 6esor*asHo. flpll 4erepururu-
pauqro upor'uosDrpaHe roaa EpeMe cobtaetcrga rta MoMeHTa, B KofiTo or-
Hgcllrenrroro rtsueuenr{e na r}ynrq,nrTa Ha crcroauuero rro ornorlrenfie Ha
neftnata ctoftsocr B Haqarxnc Mouerrl Ha na6nroAenue [X(t") - X(0)]/X(0)
cTaHe paBHo rra spe4napu?eJrHo 3aAaAeH AolycK D, rofito ce rB[otr3Ba ICaTo
rpurepufi 3a orraa3. flpn aepoernocruus rroAxoA, t. ce oupegeJrs rarca, qe
BepofrrrocTTa 3a rrorraAaHe Ha MaTeMaTr{qecKoTo oqaKBaHe rra oTHocilTetr-
Horo usueneurle na rlynrquera Ha ctcrosHrrero mlL,Xf X(O)l n npe4aapu-
TeJIHO srqaAeHr.f, trHTiepBan D Aa 6:rAe paBna Ha onpeAerreua ctoftnocr 7r.
r.e. P{lna[Axlx(0)]l < D] = q.

B upartuxara Ha HaAexcArrocrra ce [:rrroJr3Ba u uemod ia.npozwo?a-
paile ,rs nudetcdrocmma .tpn pasnoznasstte na odpazame. PasuoguaBanero
na o6pasure e Hayqno HanpaBJrenr,le, Koero e cB%p3ano c paspa6oma ua

'npuHq,!!uu r4 IIocTporBaHe Ha cucTeM]r, npeA,HasHaqeH]r 3a oupeAeralre Ha
rrpnnaAJrerruocrra Ha Fe\eH o6erct rcrsr,r eAuH or HrKonKo- rrpeABaprrrrenuo
orrpeAerrenu KJracoBe o6emn (o6pasu). O6pastr npeAcraBn.aaa o6aacr or
?-MepHoTo IIpocTpaHcTBo rra napaMeTpuTe, KtM Ko.aTo MoI.aT ffp ce oTH€-
car Muolrcecrao o6erttl rlJrrt sBJreults. Bceru o6paa ce xapaKTepusrrpa c
e,g,un (unu aaroaro) onpeAenalq [apaMemp ,$, no xorato toft ce pa3nu-
traaa or ocranaJrure o6pasu. B nparrraxara Ha HaAerrgnoerra ro3ril lra-
paMemp ce cBrp3aa c pa6orocnoco6xocma Ha u3AeJruero. 3a $opugpa-
ne na o6pas?r, qpe3 Korrro ce pasrrosHara c'bcrosnrlero Ha eAHo rr3AeJrue,
ce uporteAapa no cJIeAr{u.E Haqltn. Ilpet{o6,ps'1.unno ce ns6npa rrpn3nar 3a
orrca3 rta AaAeH Tuu lnAenr4x, rcoftro ce upeAcraBs qpeg rpaHuvnara ctofi-
nocr rra uapaMerrpa ,9, upn Korro rrsAeJruero.ry6n caoma pa6anocnoco-
6nocr. Tara nanpuMep aKo na6arogaaanoto lr3getrue e ycrtnBareJr, KpHrtF
prt.ar 3a oTKas Mo)Ke Aa ce 3arrlrure BrB Br{Aa s ( Ify, KcAeTO Ky e onpe-
AeJIeIta qncJrexa ctoftnoct na roerluquenTa.Ha ycuJIBaHe. Bcnvru ycun-
BaTeJr[ c roeiluqrerrT Ha yc[rnBaHe rr(]roJrflrr or Ky ce naMupaT a pa6e.
tocnoco6rro ctcrogHlle, a re3u. sa r(olrrcr ,rona vcnoBfie Ee e u3fitJr]reno -
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a uepa6orocnoco6no ctcroanl[e. CneA rosa ce ras6upar HsKoJrKo KoHTpoJIn-
pyeMl napAMeTpU tLt0zt...,tpt...t tk H& UsAeIneTOr KOIITo 3a pa3gIeAAHlIA

[p]IMep c ycrrJIBaTeIIg MO1.aT Aa 6tAar Hanpexcenlls ]r ToKoBe B HtKoJIKjo Xa.
paKTeplru rotrKl[ Ha cxeMara. Ot rontponupaHara nsprl{Aa ce E3eMa crzrvt-

crrlqeclc,a r{3B4AKa ot lV gsAeantr trapeqeHz ofyuaeaula, 3a Koaro B HaqaJt-

Hur MoMeril t:0 ce flsMepBar KoHTPonI{PaHrrre rlapaMerpvt xp; (ulpnu.et

rIHAeKc'p" cBolgercrBa Ha HoMepa Ha [apaMertpqr a BTop]rsr'i" - Ha lto-

Mepa Ha s3AeJrneTo B lBBaAKsTa). TeSn fiapsMerp]r ]tMar HopMaJreH saKoH

Ha pa3[peAeJreH]re,'rnfiro xapaKTepucrlrKrr - cpeAHosptlTveluqna crofi'

HOCT Spcp rr CPeAHOKAaApaTI[IIHO OTKTIOHeH]Ie t6p - MoraT Aa ce u3ql4crcr

. oT IIOlyqeHrTe cTaTlrcTltqecK1l AaHHR. Tosa nogrotlsBa Aa ce lrsB.5plun HoP

Mrrpane Ha uapaMerpvtre fip'Ha BeEro eArro or lrAerlt.sra, nraroveHu n o6y-
qaBarqaTa r[:rB.4Ar6ar rcaTo 3a rterrTa ce l[Srron3Ba rlopuynata &piu = rp;f o"p.

TOraaa c%cToc5grTa 11a usAe;1rsra ot o6yvaBalqaTa n3BaAKa B MoMeHTa

f = 0 Uorat g,a ce'Uso6pagaT B /c-uepuoto npocTpaHcTBo rlPes BeKTopHTe

Ha c tc rb tnneto  X1(c11t r . . rxp l lg . t . . . r t l c rH) , . . . r -X i (c1 ; " r , . - rx r i t r r . . . , t kdH) r . . . t
Xr("rrv", . . .repNui.. . ,  t /cNr.),  KaAero urtAeKctr p = Lr2r " 'rk yKa3Ba HoMepa

Ha usMepeHuff [apaMeT6p, a IIHAeKC5T i = 1r2r..., -i\r - HOMepa HA HsAenuero

B r[3B4AKara, cAeAAa ]r3nr{TBaHe Ha [3Aeril.STa HA Ha,qexcAHocr B TeqeHue

rla BpeMe t, clotaetcTDaulo Ha BpeMeTOr 3a KOerO ule ce I43B pIrIBa npo-

1.ggsrrpageTo. Qaeg nplIKIIpqBaHe IIa U311uTBaHeTo 3a Bcur1Ku tr3AeJlr{s oT
gsBaAKaTa ce u3MepBa u36paHucT [apaMeTGp ,s, xaparrepl',r3l{paq TqxHara

pa6o1gcfioco6noct.. Ha 6asara Hq notryqeul4Te oT il3II]tTBaHeTo pe3yn"aTl{

ce rlopuupat ,q,Ba Knaca - o6paslr: Ira HaAelKAHn (xnac A) u na HeHaAelIc-

AHu (Knac B) uzgenmt or AaAeH run. Arco orxoao ce Idsnorl3Ba npl{Mepttr c

ycunDaTeng n ce IIpueMe, qe cJIeA [I3n]rTBaHeTo B [poA'bn)ICeHIIe Ha npeUe t

llspBnre nx usKelrug or ]I3B4AKaTa I{Mar Koeibr4ru'reHT H8 ycr'tnBaHe, [o-Ma-

JrbK oT 3aAaAerraTa rpaglrr1ga croftHocT Ky, a ocTaHaJrlrTe - no-ronsM oT

. Hes, ToraBa o6pasm Ha HeHaAe)KAHlrte risAeaua (B) ce Sopuupa or ntP-

Bgrre nx lr3AeJrus, a ro3ll Ha HaAeXcAHnre (A) - or ocraHanure (N - rn).

Pesynrature oT I{3MepBaHutTa He O6yr{8B8uIaT8 u3a^qKa ce HaHac.gT B Ta-

6auqa or BuAa:
T z 6 n u r r a  7 . 1

' flapauetpn Vlsnenng

L Z m m * l N

l l n

tptt

sktt

D

t tz  e lm t1(m+1) ' , lM

uPl tp2 tp(m+rl spN

tkt xkz rk^ tk(m+ll 'kN

51 52 Sm St'qttt __,-
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3a rc.ma o6!r.raaar{,e BEaA;ca rro rl3Becrnrl xapaKTePrlcrurcu X g' S

rfllrKp Ee oe Hiruepl[ pagnosnteaala fiynr4un, B caoTBeTcTBIIe c Koator IIpE

ErD|epoEIt IqraTPonE napa,uccPx tp Ea eFEo u3ApJI[er rdOXCe Aa ce ulx)Bepr

&tm alo e Esnpf,cAlro.lirtr Eer 6ea gp ce n3rru'rBa- Tosa oasaqasar se IIo u9

EqerEA pasrp36a,Barqp {yqg.E, rsrg,rig ce lxr4lrqiBa Ir11 €KcIIePnue51Ta;1GE

E,rlf E upo$ca Ea o6Jrqeme, taoxc Aa ce JrcTaril)Er Bafi-npaaAolloAo6Hatr

crqin; Et S m BDecaEa Klnrlrorria peanffiaqg.r X. O6urnoaeno qpq

EporFosapsrc Fr E4AcXItrIOC.ITa na PeItr[oeJIerTPoIIIrtr I[3Aennt ce usIIoJF'l

srcngoitae,, ta fiynxryua no panrunruuouemo g(Rl, rcbgg1to R e pascloglflU}:l

r'-Truf rcr1gpgTe Ea c66.Toggag,1ro (raXAI caroltnocTllTe na aOpUrpaEII€

E4 BIpn[XTa Or O5yvaoaqpra EaaAIca- 3a usqucasDalle BL

pascagmel1g fiOprfipa,mTe rrrpal6g-Tpril Ea i-To-To n r'-!oTo I!3AelEr

r r!|rrTa cG E3II)JuiBa tfuprryaara:

p'Lp1O c j e OsAatAn EqreIy1tr Ea,BgeJIEea'o, c1rltsMo ISOeTO ce IGIqII6JIE-

8atr IL:rlO.f,IU[xra Ea oqfa'Ealffrr€ t rGrAeJn[t (yr u3B4Atrara (i: Ir2r--.r.iv);

&r' = 4;.'
3e upener.sne na runeq.EaJrairra fryxr4[x 'nr Pa3rro3naBaue rrlpx>

E$llIIE ce Et|If,G.[XEAr ltrlTelrrlEaJlrre 9;i, rzfa na qgr(la ce E3ImJBBa EF

rrorenrr$aJrtr Ha eAHa t.,oqrca crc sapgA. Toaa osnaqage, rt rro ta rlntnxr
Ta or oflpeAerren Trrtt e rr3Becrua pasflo3HaBarqara $yxrqrr, {pat lrnprlrr
Ha KouTponHprre rlapaMerpn rp (p = lr2;..., ft) na Kooto r,ll o tllrlr. (,1'
[Po]I3BeAeIIa IIapTuAa Moxce Aa ce nporHo3npa HeroDrTl HlltlfAfFc?, (rc:r
ro A,a 6sAe [oAnarago rra ]rsrrllTBaue. Aro c G ce osHaqtr ntAa,txfto. ialtrt'o
HaAetI€A,HocT tpr6aa Aa ce npofHo3upa il c x16, a2Gr.,.tt*tt,..rt l(, | | |tr '()-
Bure HopMrrpann (c [oMorrrra Ha AaHHnre 3a o E ra6anqr ?.1) nepurtl,rt,
rrpoqeAypara ro paeno3naaane ce cBelr(Aa Ao cneAHoro. IIe $oprynr (7 .ltt)
ce rI3q]rcJI.gBaT pascTosH_]reca.B;6 MexAy BeKTopa Ha ctctorrl|fllD m trp(>
fHo3r.rpyeMoro urAeane-. X6 u Tesn H8 BKJrKrt{eHure r o6yrDruF?r lrr^JtK:l
vrs,4enus. & (i:1,2,...,1V), a no $oprryaa (7.a9) - caorl?Fc?r.tqx?c nM
florenqnaJrn. Aro cyuapnurT rroreHr;ll'ail pe = grc I pzo + ,,, + VNt; e c
noJrolKlrreJrer{ 9H8Kr. ilgctre4naHoro n3AeJrue ce orHaqn Ktr o6pu i, t.o. ,ro

)rgoBnernopsBa u3lrcKBauuara sa HaAexcAnocr. flpn go l Ot (? cl orrracr
KrM KJraca Ha HeHaAerKA,Hure us4eaun B.

-Pm2

-92N -9mN

B nparcturar& Ha HaAex(AHocrra rlecro ce
!{gnoJlsBar koceeuu npulHat4u sa rtporxostrpaHe
lla HaAerKA,HocTTa rra paAI{eneKTpoHHH }r3Aenn8.
Bprsxnte Ha'Tesu llpnsHaq,lr c rrorasareJrnTe Ha
HatrexcAuocr ce rdpasxaar c:bc cJrotrnlr 3aBr/tclt-
MOCTI4, r{UeTO no3HaBAHe nOsBoJI.ABs nO HSMeHe-
HIIeTO Ha KOCBeItrI.f, nplI3HAK Aa ce nponHostr-
pa Beposraocrra 3a BbsHr,rKBaHe Ha otras. 3a
urrocrpaq[r Ha r!rr. 7.t2 e AaAeHa rpar[nvHa
3ABNCI{MOCT HA I4H?EH3}IBHOCTTA tIA OTKASHTE HA
pesncrop or HeroBlra uIyMoB ToK I',,, Kofito ce

E I4snenne it t

m  m + l

! ' l O a r r r r

r ' , ( l i '

-PmI

(P(m+l) l

9(m+rlz

i2(m+l)t

.v ltt

|,tla

t t

O x r ' .  7 . l 2

t ' l

t ' t

(7.rE)

p8:Ilrt

(7.4e)

(7.50)

eai; - 111 + oEi.)-l ,
rstpco mobt qrerrslc u n & ce ruur5r{aaaf, r{, ercuePruerTatrea rrur rrPl
ortlxEstpam Ea ltasrlDsEaaaE{ara fyrrqgr; 3EarsDr'-' ce 3arlacBa KorE-
tro d < m, lli nro 5em qpncrno, !G rrbpaxr'e nt EAeJrru or o6yvaaaqpta
FEfflEA GA EEEqEGXTFr

Crohcrra Ea rxrreqgarrEara AVmryr gi@) 3a t3Aou[sro c Houep
j'ce mryreea .rpca cyrrrpas Ea rloficqEatrrf,e (pij:

Ilt

9i : qri * qzi * --- + zvi: I io,, -
r=L

iie grrnepcr pelzrrrrrre o[ EarrpaBcrrrc.FqucJreEEJt 3a orr1relpffre
IIr pa:rxr EBaqlTe tymqu.I ca upeqerlaneru In>mJrJr la6rrr.mo.

IloregqgrrrEela {ymryr na pasuoarnnap eei
E4Flmrrle c Knlcp j <m naa arp,rqafi€neu 3grrr
a 3a ocilEilrrrc - rDrroffifcJreE- I{a +nr. 7.11 o
IXrriNSitE Drytr Er oIrEEnrEr Psm3EeBalqe
rqFr ('f trosE Trtrr, Ktrro lrasAerrf,
Er Epc odnaclr A n B Er Er\cFtrtnrryrte l[

I@ n:t-ilF'rqt (}rl AaAFE tf,E. c lurxoqFa IIa
sc orrIrGIFJrr cr\erGEfa se 6arsocr Ea cro]nEcf,Ifte
EA rrrparcTpmc, qpes no|rFo ca npofinanpa, ![o EI-
rtx cr oSpanrte A ttrr. B, rl,ra rarro ce orrF4pnl

i{3EOJr3EA KarO KOCBeH IIpH3HaK 3A npofHo3Hparro. or l.pa$nxata cc ycratro-
BsBa, qe rrtriu HapacrBane Ha rrryMoBr.tn ror Ha peltlc"ot,f, or I llo i> yA f A, un-
TengtrBnocrra Ha orral lrre ce yBerrl l . taBa or l0-7 , l to l0- r,  h--1. , lper H3nor-
sBarre Ha nogo6nu saBrlct{Mocru ce Hs6qnse Heo6xoguu<)crra or npoBex(AaHe
HA npoA:bnx(trre,rlHtr H cKtflo crpyBstrlH ],tsrrrrsAttHc HA par(HoeJreKTpoH-
Hlrre ll3Aenlrt Ha Ha,qex(AHocr. B ra.{ecrsoro Ha rrponHo3}rpau{}r KocBer{n
rrapaMerplr Morar A,a ce n3nonsDar: 'fcMrreparypara rla noD6pxHocrra Ha ro-
KonpoBoAflIrln erIeMeHTu (reuneparypara 3aBHcr,r or pa3cerHara MourHocr,
KO.f,TO OT CBO.g CTPAHA E CB6P38HA C6C CINIJOTHBJICHI{CTO HA EIIEMEHTA _

,
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Q'n.7.ll

297



crBlre npeK6cBane Ha erleKTpuqecra Eepura); otnourenltero Ha rrpsBdrto
o6pauro ctrrpor]ranenue Ha Auoqvr (o*nonenuero Ha roBa ornoruenuc

noBuIIraBaHeTo Fa c'bnpoTtIBJIeHI{eTo rrpeAruecTBa IIotBaTa Ha oTKa3

rroMuHaJrHara uy croftnocr llporHoslrPa HacrsrraaHero Ha olxas);
crorHr{Te ctcTaBKH Ha ItryMOB}l.S TOK, 6A3OB[.fiT TOK,
Ha cnaga Ha lIBxoAHItt uM[yJrc (sa rpansncropu);
lr3AeJrurTa IIpl! [IsMeHerrIiIe Ha 3axpaHBalqoTo Hallpe)KeHue, upll
rfa Ao3upaHH cMyrrleHl{l nJrn AontJrH![TeJreH ToBap ]r Ap,

7.6. OEIIJU nPl{gullml nPU OCIITyPflBAHE
HA HAAE'ICAHOCTTA HA PCA

Or nnxcenepHa ryreAHa roqra rrpr.rltHu sa HlrcKa HaAe)IcAHocr Ha

oeJIeKTpoHHUTe USAeJTUC CA KOHCTpyK?I4BIiU' Te]CHOJIOTUqHIT lI eKCn

I+roHHlr np€ulKr{. Koxcmpyrcmunuume ?pewKu ce Abtl)tcar Ha: 1)
nen us6op Ha npuH4unnara enerrpnqecra cxeMa na uegenmerol 2)
BuJreB us6op Ha KoMrrJrexToBalqlrre eJIeMeHTlr lI Marepuatrrrr Koltro He
gllTa? HantnHo eJreKTplrqecKnTe, To[Jr]rHH[Te, eJreKTpoManHrlTH]rTe n
perclrMrr Ha pa6ora Ha eJreuenT*tre u Ha a[aparypara Karo rrrao; 3)
y4aqra KoM[oBoaKa; 4) neyga'ren re6op Ha AonycKlltre u Ha MepK[rre
cra6lraueaqvra Hd rrapaMerpnre Ha etreMeurnte; 5) Hee$eKTuaHo
cpeAcrBa sa 3alqrrra Ha PCA or Aecra6unu3upaultr rlarropu n aa 1
paHe; 6) qltcro rexnlrqecrlt rpeurxtl (rperurn.E r{epre}Ic-}rre' B Tex

rpe6aa A,a ce ctxpanlr B MaKclrMaJrHa creneH lt cne'E ToBa rrPu ercflloaraqu-

.lTa Ha re3u ltsAenlr.EAa ce [oAApp]rca. Aro onpegerltHero Ha HaAe)KAHocrra

npn rrpoerTlrpanero lra eAHo ug4eJrne e HeaAeKEarHo, HeftHolo rroBntuanaue

Ha eTaII[Te Ha npO]T3BOACTBO I[ eKCnIOaTAqDls H9UCKBa I.O,IeMU pA3XOAU Ha
Tpyll u cpeAcrBa. Tora nanana nponexcganero Ha BcecrpaHHl{ u3nurB&Hus
Ha onlrrHrrre o6pasqlr c qer notryqaBaHe Ha nH$opMallus, Kosro no3BolaBa
gopa6orra Ha ngAenrrf,Ta npeA[ BHeAptBaHero ItM B npon3BoAcrBo. 4

EAnn or ocHoBunre rlaxtopu, Kotrro Aorrpr[Hacar s& noBIlIuaBaHe na*
HaAe;KAHocrrs Ha eralr Koncrpyllpane e uz6opom Ha cxen4vo
KnctcoSe Ha eleileH-

rpe6aa gn 6rge uo Br3Moxrnocr npocra !t Aa e ctcraBeHa or
MrrHuMaJIe.H 6poft eaeuenru, T%fi Kilro yBetl[qaBaxero Ha KorluqecrBoro Ha
rrsrroJlsDaHlrTe eJreMeHTn BoAlt Ao HaMAICBaHe HA HAAe'NCAHOCTTA Ha ngAerru-
ero. Irls6pagoTo cxeMHo pe1gegfie tpe6aa A8 ocupyplr sanasgaHe Ha usxo-

AHlrTe rrapaMeTpu Ha rlsAenrleTo B 3aAaAeHrITe rpaHl{qu uprr cpaBHnreJrHo
IUUpOKII npOU3BOA,CTBeHll TOnepaHCI[ IIa ]rSrror3BaHnre etreMeHT]t, tOrIeM[r
lrsMenenurr Ha saxpannauloro lr&nperKeulre r{ B paMKure Ha tlenus pa6oteH
TeMleparypen o6xsat. Tosa e rtpeAnocraBrca 3a HaMaJIrBaHe Ha perynu-
poaKIITe lI Ha eJIeMeIftIITe C USMeHtIq, Ce napAMeTSp, KOnTO CA nO-MAJIKO
HaAer[cA,Hu. Braexganero B cxeMara Ha AonrnnnreJlr{u eJreMeHT}t sa cra-
6nnuarapane na pexrrMa n flapal\derp]rre Ha orAeJIHn BEsJrtr (naupuuep ,RC
i.pyra B eMnrep:r Ha rpaHsilcropHo ycunnarenno crtnaJro r,r Ap.) Aonpn-
rracr sa rroBuruaBarre Ha HaAexcg,Hocrra. 3a peaalrsufane na cxeMara ce
npenoptr{Ba H3rrorrsa&Hero Ha cranAaprfi3uparllr u ynu$uqnpaHr{ eneMeH-
rlvt vr B'bsny!, a raKa ctuto Ha BI3JrI{ u 6rorone, ttpoBepenu B rrpoqeca Hg
r4SIItITEaHe U eKCIIJIOATaIIUA, C KOeTO lle CaMO Ce IIOEIIIIIaEa HAAeXCAHOCTTA,
Ho co ytrecxsBa rr noAArp)K8uero Ha a[aparypara. Or roac\do 3naqenue
npu na6opa Ha erreMeHTnara 6aea e Aa ce orAaBa npeAnorruTaHr{e Ha npolrs-
BelIcEaHr4Te or paanuqnu rlnpuu rlnTerpannl,r cxeMu, Kor4To Mofar Aa ocu-
rypflT IIpHMepHo TprrKpaTHo cHttlICaBaHe Ha HHTeH3UBHOCTTA HA OTKAsUTe B
cpaBneHrre c ra3lr, Ko.ETo btrqure B63Jrlr n ycrpoftcrna 6uxa nMaJru aKo ce
peanrr3upar c Ar4cKpern[ eJIeMeHT]r. flpu r.re6op Ha pe)KrlMr4re.na pa6ora
Ha cxeMnlrre erreMenTu rpx6aa Aa ce B3eMar nOA BHuMaHne npenoptyaHrrrre
B pa3gen 7,2 crofinoctu ua reoeiluqnexTrirre na eler'rpnqecKo HaroBapBaue.

Or ron.guo gnaqeHlte ga noBuruaBane Ha HaAexcAnocr"Ta Ha eran KoH-
Erpytrpane KoncrpyrurBnoro
peruetrue rpn6na g,a 6tge npocro lr g,a ocnnypsBa r,r3nrJlueulre Ha r{sncKBa-
Hl'fiTA 3a HOpMarIeH TeM[epaTypeH pe]I(HM, erIeKTpoManH]ITHA ClbBMeCTU-
Mocr, sau{rra or B%3AeficrBnero Ha BJIana, MexaHnr{Hrlr HaroBapBaHlts, ep-
ronoMur{Hocr I,r r.H, Mnoro Ba)KeH noKa3areJr tra paspa6oteaar:r Koncrpyr-
qut e ueftnara rexHorrornynocr, Ko.rITo .E npanl4 noAxoA.gula sa cepuftno
[poll3BoAcTBo c nsnoJlgBaHe Ha TnnoBrr TexHonoturrH[r upoqecn u c"aHAap-
rrro o6opylnaHe. I4s6optr Ha rexHoJrorraa rpx6na ga e cto6paseH c Br3Mo-
xcHocrra 3a aBToMarn3alrnt Ha npou3BoAcrBeHu.tr npoqec, c Koero ce lrs6sr-
Ba BnusHtreto ua cy6errr,rBHHa rfaxrop r4 ce oclrnypcBa rlo-BrrcoKo KaqecrBo
lr HaAe)I(AHocr Ha raepa6orBaH I,tre u3g,ert ils,

.rnrite :crepru, B lrncrpyrquvtre 3a eKcrrtroaraqut u t-u,). Texuotoeuqx
?peuKu ca cJreAcrBne or: 1) urnoaaaane Ha HeyAoBJrerBopI[TeJrH]r rto

usnbrtre*ue: 3) neAocraTtqna opranlr3aqnn u nee$ertuBnocT na ronrpOn{
Ha K&qec?Boto; 4) Hec'bBtprrrencrBo Ha rexnororltqnoro o6oplg,Baue u AIlr

qecrBo KoMrrJIeKToBau{u eneMeHTn lt Marep uarm; 2) Hec'bBlbplrreHcrBo

uslpanure re:inonoruqflx npoqeclr n Hect6tIIoAaBaHe Ha rtxnoro

Excntoama4uoHHume ?pewKu ca pe3yrlTar or l[3rroJlsBanero.Ha

TpoHH[Te v3Ben rfl npr{ HecboTBeTcTBAI4U IIa T9XtlI4qeCKrrTe
pex(uMl4r tr ycnor,ug. Ha eKcIIJIoaTaqUa (nOAUUTeHO eJleKTplrqecKo tr
rlHo HaToBapBaHe, HeHOpMattHlr TeMnepaTypvt, tta I gr aHer BrIalICHocT,

qiloHna o6ctaHoara r t.n.), a raKa ctu{o cneAcrB}re or Hapyrueuu npaBr
Ha TexHilqecKg O6crryxcnane. Ktu eKclJIoaTaIII{oHH}rTe rpeIuKH tpn6na
ce.ortlecar r neHs6e)rcnrrre oTKJIoHeHI'tt Ha napaMerpnre I43BGH

AonycKrr sctleAcfnue crapeeue tt 't3nocnaHe' floantuarane xa
Ha paArloeJleKTpollHlrre usplerng ce flocrHra qPes oTcrPaHtrBaHe Ha np]!

HUTe 3a BS3HlIrBaHe B TtX Ha OTKa3I4r T.e. rlpe3 cBelr(AaHe Ao MUHUMyM

KOHCTpyKTHBHUTe, TeXHO'IOTUqHUTe U eKCn JI OaTaIII4 OHHII lpeluKtr.

Ofielner.asaae na nadetrdnoc m ma npa Kor.c m pyuparte -

Eranm Ha KoHcrpynpaHe I{Ma onpeAeJralqo 3Har{enr{e 3a

na 6:rAeuloro ugqelrue u e peruanaul 3a oclrfyptnaHe Ha HeroBara

AHocr. Ha tosn eralr ce SaJrara xeo6xogulrrara HagelrcAnocr Ha

$yurquouaJlnl4Te Blosltvt u aflaparypurer Kotro B npoqeca Ha n
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ESerruaHu cpeA,crBa sa noB,rrraBa*e Ha Ha,qex,q,Hocrra Ha ro'r4 era.,
pe3epoupaHemo Ha anaparypara vnu Ha orAeJIHlr nelntu Btsrlrrr n
Hero Ha cxe.Mu sa iqu4uma, 3a Kovmpolt u donacmpoira ua napail(
cxeuure Ba saurlrfia [peArra3Bar orAeJrHI{Te Bbgtrllt u 6rorose or
aapBaHe {pe3'aaroMarll.rHo llrrKJrrcqBaHe Ha.ToBapa nn{ onpaHuqaBaEg
HltBoro Ha cltnHaJra. cxevure 3a KOHTpOJT z A0nacrpoftKa Ha rrapaMerpl
ocfifyp.f,Ear aB?gMarllrrno orrturaHe u HacrpofiKa Ha rlocro.anuo
Te ce rroA geficrnne na 4ecra6na]r3lrparrl]r {arropu [apaMerpn H8
orroBopnu EtsJrn ll 6aorose.

O6ezneqacaae $a nodetrdnocmma npu npoasoodcmeo u

, IlaAexcArrocrra, 3aJro)Kerra Ha erarra Ha upoe*Trlpa'e, Molrce a H
6pme cnytafi ga ce 3alra3u Ha erarra Ha nponsBog,ctso. 3a ueJITa e
xoAuMo Aa ce ocurypu Btrcoxo l(aqecrBo Ha tr3[oJr3BaHlre Ma?epuarll
rpr4uBHlt eJreMeHTlt, ctBGPrueHcrao Ha rexrroJror[gHrrre npoqecu,
HUBO Ha aBTordaru3a4rir.E Ha npousBoAcTrOro, eSerurBHOCT HA CnCTeM
3a rexnuyecru KoHTpoa, ct6arogaBane Ha epronoMrrqHure HopMrrur Ap.

KOfiTO ce nporBsBaT TexHlrTe cKpnTlI ge(lertu u IIo TO9H r|r{llll co td3

nHa HAqaJrIIIlr eTaII oT eKCIIJIOaTaqutTar xapaltTepu3upaul ct c |DtlI!

}UTTCH3UBHOCT ITA OTKAg}TTE.
B nepuog,a Ha eKclJroaraqllg Ha paAlroenerrponHlcre lrsAellnl G'LD

crByBar o6"rt""tt" u cy6ertunHl'r npHqI/rHI't, Kouro Morar Aa cHlrsf,l ?l'

xuaraHaAorcA l rocr . f l rpanrecacBtPsaHI ' tocHoBHocn ls4ef tc tavreroB l
Kr ruMar l rvnu i la r lopurHaarpec l rBHl rcpeAl / t tHaPr IeKTp l IqecKu l IMarHn '
THLI florrera, ni nu6paquur ;yg.iapu ]r'AP'r a nropnt€ - c HecrrasBane Ha npa'

BU JraTA 3A eKcflfloaTaqu.s, HeAOCTATtqHa rn anu<ln rcaqn a Ha o6cny]KBauluti

nepcoHa'IuHucKoHIIBoHaTexHnqecKaTaeKcIInoaTaqHoHHaA,oKyMeHTaf,
tlug. 3a oc aryprBaue Ha HaAe'KAHocrra Ha lt3Aenl'tcra B nePuoAa Ha r's-

xrrara eKcnJroaraqr[g ot rrafi-ro'r{rdo 3HatreHue e npasunHomo mexHuqecKo

ofucttytteaue, Koero saBlrcu.or noAroroBKaia Ha u3Aerlrrero aa pa6ora (ua6op

Ha HopMarlnrr pexcrrMu u ycnoBuf Ha eKcrrJroaraqlre), rounereHTHoro Ma-

"",,y ' ' "p""ecpadnuvHuTeKoMaHAu'optaH}I3aqurTavrnpoBe'(AaHeiToHanpoilunarru jKzTa vtTeKyuryrTe irer*ronrn. Ilpaaunnoro TexHl'tt{ecKo o6cly>rc-

BaHe Ha auaparypara Aonprtuacff 3a snarturenno ttpeBuluaBaHe Ha HefiHng

rapaHqnoHeH cpoK r"t"*"rrro"rauils. Husoro Ha rexnurrecKoro o6cnyrr-

Balre ce onpeAefl.f, AO rorltMa cTeneH or raanu$uKalll4gTa na o6clyxcnaulne

nepconanr Koftro rpa6na Aa uo3HaBa go6pe ycrpoficlaoro u np,I/lnurna Ha

p"'Oot" na o6cnyxcnanara anaparypa; HeftHute pe'rcuMu na pa6ota u npa-

,ula 
"a 

TexHlrr{ecKa eKcrrrloaTaqug,., Aa 6l4e n cScTOsHUe Aa npoBe)I(A'a

upo(luaartnt{Hu npeue4u ?r peMoHtnn pa6orlr' KotITo ca B Kp6ra Ha He-

TOBATA KOMNETEIITHOCT Id T.H.

crrpeuenHure PCA ctA'p''car crorlrq' KoMuJreK?oBarqff lrsAeJrrdr, :
r{To B rro-role}/.a't6 cu gacr ce r{3rorBrr or crreqDfaJrrr3r4rpaHr,r $upuu. Ka
crDoro Ha re3lil ugltenilg' onpeAen.s Ao forcMa crerreH HaAexcAHocrra Ha
parypara, uopaA,lr tcoero exoduun_m Ko4mpolr Ha rexH?rre napaMerpr[ II
BrnKlqBaHefo nM B [potr3BoAcrro e 3aA6nx<]rrerreu. O6urnoseno $
trporS3BoA,HTenKI{ Koltrponupar Kaqecraoro Hd cao.f; ra rlpoAyKrlr4.s, Ho
?o8a He ce o?quTaT cneqlraJlHrrTe ,t3ucKBaH}tt, npeAsBaBaHrr KbM
BaHara a[aparypa. OcseH ToBa B pe3ynrar rra HeupaB?urno
rTrIU IIPOA%ITTKIITeJIHO.cA)(paHSBAHe, e Et3MO)ICHO HflKOI4I OT KoMn
ulrTe r[3AenEI.s AA npoMeHFr cBolirTe fiapaMeTp]t.

3a noanurasaHe Ha KaqecrBoro lr HaAe)KAHocrra Ha npolr3Be)r(AaHu
nsqen.va e Heo6xoguMo Aa ce npoBex(Aa meKyul KoHmpo./t Ha roqHocTra
cra6nnnocrta Ha ns6paHn.s rexHorrornqeH npoqec, nor"oaa""u1 tp" 

"."--fKO HeAonycruMo orKrroHeHne Ha rrpoqeca Aa ce H3B6prun e+errunuara uy ]'
goHacrpoftra. flpozsrogcrBeHlrgT npoqec ce KoHTpon[pa KaKTo uo orH(F.
IueHI4e Ha pex(IIMI{Ter TaKa }I IIo oTHolIIeKne Ha napaMeTpttTe Ha B'bgtItI

crr4ecraeno gHaqeulre 3a ocuryp.sBaue rra neo6xognuoro KaqecrBo
HaAexcAHocr Ha rrporr3BetKAaHrre us4envg, vrMa u ugxoduunm KoHmpo/t.
6asara Ha norryqe'nre or KoHTpoJra.qa'Hu ce usB'pruBa copr'pa'e Ha
AEilNgTA IIO OTKJIOHCII,il.rTA HA EATH UNY! H,',K.ONKO TEXHLI IIAPAMETP!{ OT 3
A,aAeHUTe HOMr{HarrHrlr croft nocrra.

E$aracna MspKa 3a oclttyptnalre Ha BucoKa HaAelrcAHocr Ha npofi
BeAeHHTe n3g.enuf,. e IIoAnafaHeTo rM Ha mexvo.lto?uqHa ntpeHupos(a, npil.
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Ter xapakrep6euparyu saB%pureHt \uKIrLl or no-Ba)I(HI{ fipott3BoActnend
ollepaqnn. 3a uporexcgaHe Ha KoHTpona ce n3noJr3Bar cneqraa.rrrarzpax{
ycrpoficrna, BKrroqaeqr,r MuKponpoqecopga crrcreMa, r{pe3 Korro ,rorryqil IL

ffi i*TJ:i";:in:ff"T"#11ffi;T##;;Xlffi1"srB'bBnunnooef f ;
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