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BBEJIEHME

PadoTa BHIOJHEHa [0 MJIAaHY THIC30I0 NpoeKTrpoBaHua I'occTpod
ga I9688 r. mo3. T3.1.24.26 u 3ameHseT TunoBke pemenud 407-0-136

"laHeJH YCTpPOACTB 8BTOMATHYECKOTO NIpPEKpalieHMsaA aCUMHXPOHHCTO Xona™,
1974 r. (uaB. % 5488™™-TI,T2) /1/.

[aHHHE THOOBHE MAaTepHaJsH JLIA NPOEeKTHPOBaHMA "I[IpHMHUANRAJBEHE
CXEMH YCTpDORCTB aBTOMATMYECKOT'O IpeKpalleHus aCHHXDOHHOTO Xoxma"
co~TosiT u3 "loAcHuTresbHolk 3amucku” (axndom 1) ¥ "IIpUFUMIHASJILHHX
cXeM ¥ MOACHMOUmMX muarpamv™ (aandom 2). AMIbOOM 3 "lIoJHHE CXeMu

¥ HKY" OyleT BHIYIeH [IO3Xe.
B cobTseTcTBME C "PYKOBOLAIUME YKA33KWIM™ IO IPOTHBOABap™#-

KOU aRPOMATMKE dHeprocucreMm", yTBepRIeHHNM¥ I'TY MmHsHepro CCCP
<3 CeHTACpA 1986 r,, NpHHATA HOBas TEPMMHOJOINA - asTOMaTHYECKaA

JUKBARAIIEA aCHHXDOHHOTO pexuma, AlAP, BMECTO paHee HCIOJIb3Y2MOI0
AlTAX. 370 Kk BCe npoune 0003H34YeHUs B pad0Te AQYT B HOBOM Te€pMH-—

HOJROT'HH .

Pa6oTa colepxuT T'IIOBHE NDHHIRIMAAJNBbHHE CXEMH

~ OCHOBHOI'0 TDEXCTYHSHIYETCIC YCIPOMCTEa AJLAD ¢ IyoXoM OT
peJi€¢ COOHDOTHRICHHNA M peJe MOMmMHOCTH,

- pe3epBHOro ycrpoitciBa AJAP ¢ OyCKOM O TOKY E BHIEDRKOH
BPOMEHH,

- JOINOJNHETEeJNbLHOTO ycTpolicTBa AJIAP, OpelHa3Ha4yeHHOT'O JJIA
JEKBANAIMME HEIOOJHODA3HOT'0 acHHXDOHHOI'0 DEXimie,

-~ PEKOMEHIALMZ II0 pa3MemeHM® YCTPOICTB M pacyeTy #X Dapa-
MSTDOB cpalaTHBaHUA,

- IPMMEDH BAJIOJNHEHUA YCTpOHACTE AlAP.

YerpolicTra AJIAP MOTYT MCOOJB30OBATHCHA HAa 3HEProOOLEKTEX
ganpsokeHueM 0T 110 kB 1mo 750 kB ¥ paCCYNTaHH Ha HaNpAKEeHMe onepa-
TLEBHOT'O INOCTOAHHOTO TOKA 220 B (pesepsBLoe ycTpo#cTBO AJAP mMeeT

BEDUAHT BHNOJHEHUS Ha Uy = 1I0B).
[IpMHIMIIMAJIEHHNE CXEeMH BHIOJHEHH C MCIOJb30BaHMeM HOBOE peJel-

HOM annapaTypH, CEepHiHO BHITyCKaemoll 3aBOJaMy MHHBJIEKTpPOTEXIIpOMS

B KGHCTpyXTUBax "Cypa”.
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B xayecTBe H3MEDHTEJNLHHX ODraHOB OCHOBHOT'O yCTDORCTBER }MﬂP
KCIOMB3YyeTCA OJOK peJe conporuBieHua BP3 <2801 ® peJe MOWHOCTH
cepuy PCMI] BHIOJHeHHHE C IpVMEHEHMEM MMKDPOCXEM.

AMHaMIIYECKME X3 8KTeDUCTHKA OCHOBHOT'O YCTpoRCTBa HCCJHIEN0BAJNM L
Ha 3JIEKTPOHHO! MOIeJy 110 MeTOIMKe THMIOBHX pemeHml 407-0-13-,.

[IpnHIMINANBbHEE CcXeMHHe pelleHUda YCTDOUCTB OCTaNucCh 6e3 HRMe-
HeHy¥# . B padoTe npuUMEeHEHH M300DETEHMA 1O a8.C, } 539353 (I cry -

IeHL OCHOBHOTO ycTpolicTBa AJIAP) u a.c. Ji 550720 (pesepssoe ycTpoy-
cTBO AJIAP).
[IDMHATO pelleHUe pacCMATPHBATH LONOJIHATEJNBH(E YCTDORCTBO

AJIAP K8K COCTaB—HYK YeCTb OCHOBHOI'O ¥ pe3epBHOI0 ycrposdctTs AJAP,
B TUOIOBHX peunieHuax 407-0-136 oHo (3HI®) ¢urypupyeT Kak caMoCTOsf-

TENIHbHOE YCTPOUCTBO. B pafoTe YYTEHH 38MEYaHMA IO OIHTY SKCHJIyaTa-
I TunoBuX ycTpofcTB AJAP B sueprocucremax (¢ IS974 r.).

IAaHHHEe TWIOBHE MATEDHaJIH NpEellHA3Ha4YeHH IJIA MCHOJbL30BaHUA

Np¥ KOHKPETHOM IIDOEKTHMDOBAHIM YCTpOLCTB npoTHBoaBapnitHo# aBTOMA-
THAKM 3HEDPT'OOOLEKTOB.

B padoTe yuacTBOBAIH:

Benyumit yumeHep Mensenensa J.H.
Virmenep L kaTeropns Bapenko 0.A.
Crapm# TExXHMK Yypcuua Y..M.

C.E.C. (KOHCYJNbT&HT) I'onrk H.E.
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I. [PYMHLMI IEVCTBIM

AcEuxpouKult pexum (AP) B »Heprocucrenve MOXeT BO3HMKHYTDH
13-38 HEPaCYeTHHX IIOBPERINEHUM WIE DPEexMMOB, HEILOCTEaTOTHOCTHE WM
OTKa3a B meficrrum ycTpofCTB, NpenHasHaYeHHHX A COXpaHeHA
VCTONIMBOCTE,. IIOCKOJMBKY @BTOMABTHYECKAA JIKBUASINLA 8CHHXDPOHHOT'O
rexuMa TpedyeTcA B TOM cJjydae, KOrjha MEDONpMATHAA, HaIDaBJEHHHE
Ha COXpaHeHMe ycroitumsocTy, He 30PeKTUBHH, OT 3TEX YCTDPOXCTE
TpeGyeTCsx BHCOKasg HafeXHOCTH CpadaTHBaHMA, TO ecTh 100% BHABIEHHM
AP ¥ O BO3SMOXHOCTH CEJEKTHBHAM JMKBRLAUMA €I0 C TeM, YTOOH
130X~ Th MHOT'OMBUMHHOI'O S8CHHXDOHHOI'O XO7a X IIOJHOI'O Da3BaJia
OHEepTOCUCTEMH,

[Ipexpamerye AP BO3MOXHO CJASIYKIUMM NYTSMH:

&) DeCHHXpOHm3aimei,

6) IeJIEHHEeM CHHXDOHHO padoTan™" X T'eHepaTOPOB C HOcheryxuel

DeCUxXpOHu3aIMeX B OTIEJNUBUEHCA YaCTR 3IHEDIOCHCTEMH, HAMeKuel B

CBOEM COCTaB€ I'€@HepaTODH C pa3Ho@l wacToToi,

B) pa3neJeHlieM aCHHXDOHHC RIYUMX YacTed 3HEePIrOCHCTEMH.

[Ip¥ BO3MOXHOCTM OCYUECTBIEHMA N0CTATORHO 3¢QIEKTHUBHOE pecuH-
XpoRmsauuy ycrpo¥cTBo AJJAP IOMIXHO, B Nep3yN oYepeldb, CHOCOOCTBO-
BaTh OCYWECTRISHUXY MEDpONpUATU, HaNpABJNEHHEX iia cfJeryexHue ycJao-
BUM DECHHXDOHM33IMM. LECAKM BHIIOMHEHHHE MeDONDHUATUA He IPUBOIAT K
DECHHXDOHM3AIMMN B TeueHue 38IaHHOI BRISDHKY BpeMEHH, JHOJNRHO OHTD
BHIIOJIHEHO &83TOMATHYECKOE IeJIeKMe aCUHXDPOHHO DadoTaiupiX 4acTelk
OHEPTOCUCTEMH B 38I3HHHX TOYKaX.

I.1. OcHOBHOE VCTROCTBO 8BTOMATUYECKOX JIMXBUIAIMU

SCUHXDOHHOTO DEeRMME
JCTpOHCTE ) NpelHa3KayYeHo IS BHABIESHMA aCHHXPOHHOI'O XoIa

00 KOHTDOJMPYEMOMY CeYEeHMw ¥ BHAK2 CKOJBXEHMA.

JCTpOKCTBO COCTOMT M3 TpPEX CTYIEHEeD, iMeRUHX KexIafA CBOMU
BHXOZHHEG LeNX X OOLYH I'PYINY BHXOIHHX De.Jje.

JCTDOHCTBO MOXET MCIOJB30BETHCH K&K OIKOCTYyueHuaToe (II cTy-
OeHh - CUETWMK IMKJIOB  &8CHHXDPOHHCIO X0J8), UB/XCTyIeRuaToe
(I cTynerr - U0 CKODOCTM M3MEHEHMS CONDOTHIBJIEHIA ‘{%j{/f HE8 L-OM
IMKJIE 8CHHXDOHHOT'O Xola X LI cTyneHs) z TrexcrTyneHzaToe (I CTymeH)

Il ctyneHb, JDLCTYNEH: -~ CUETYUMR IMIKJIOR® SCHHXDOHHOTO XOI8 IOCJE
TONOJHATENBHOT'O BDEMEHE, HECOXOIENOTO I8 [EeCHHEXDOHIB8IMI) .
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HeooxommocTr duxcaumu AP Ha I-oM murie (I cTyneHs) Bo3HR-

KaeT NpX Hapyueruyd YCTONYMBOCTH, COINDOBOXRIAKMIEMCH I'IYOOKUM
TOHIREHUEM HANDAREHUA y WMH Harpys¥1 (COGCTBEHRAHX HyXi), IDO~

3A¥M B CBOK OvYepellb CepbEe3HHM HapylleHMEM TEeXHOJIOTHX IIPOR3TOf-

CTBa HOTPEOMUTEJNS, NONOJHMTEJNbHHM BHXOIOM M3 CHHXDOHH3Ma TI€HE-
paTOpPOB ¥ LEpeXoJOM B MHOT'OMAMMHHHYE AP, HeOOXOIMMOCTL B HCIOJIb~

30B3HUM L CTyneHn onpeleJAeTCA HNDUMEHEHMEM DeCHHXDOHL 38lHu
W OTKP30M OT Hee.

lepBasi_CTyneHb YCTDOJACTBA NpelHa3HadeHa 1" HaunooJee
GHCTPOT'O BHABJEHNA AP B KOHTPOIMDYEMOM CedeHMH - B [IeDBOM IHKJE

I eTro 3HaKa CKOJbXGHMA. [puximn nelictemda I cTyneHE ycTpo¥cTse
OCHOBaH Ha (QMKCAIMZ CKODOCTH H3MEeHeHMS COIDOTHRIICEHMA Ha 3axMMaXx

peJie CONpPOTHBJIIEHUA: €CJIM OHa MeHblle 33J8HHOK BEJMYMHH, ONDRAE-
JIeMO¥ BO3MOXHO# pa3sHOBPEMEHHOCTHD JelcTBuA mprm K3 ABYX peJe

C Da3HHMM CONpPOTHURIEHW.MA Cpa0aTHB3HMUA ¥ BKJIOYEHHHMM Ha Da3HHE
¢a3k, TO 3TO O3HAYaeT, YTO HA KOHTDOJMPYEMOH CBA3M HavaJL.Ch
KaYaHUA W aCHHXDOHHHE XoXl. g oTymyusa AP OT pexmMa KavdaHul
IONOJHUATENLHO KOHTDOJHMpYETCs (akT nepexona yrJiaa mexny JlIC aKBuBa-~
JEHTHHX T'€HepaTOopOB 4Yepe3 3Ha4YeHue, OJU3KOE K MAKCHMBJIBHOMY

KPATEYECKOMY IO YCJOBKD COXDaHEHHS yCTONYMBOCTH (CM. NpRIOReHme 4).

IJ1A BHABJIEHMA CKODOCTH M3MEHEHUA CONDOTHRIECHMA Ha 38XAMSX
peJlie HMCHOOJMBL3IYRTCA B3 peJe CONpPOTHRIIEHHA M3 OJ0Ka BPO 2801, ¢

Da3HHMM XADaKTEDMCTHUKaMM CpaCaTHBaHMA (4YYBCTBUTEJLHOE peJe ¥

rpy6oe pejie). Bpema MexIy HOCJIEIOBaTEJBHHM CDACATHBAHEEM YYBCTBL-

TEJBHOT'0O U T'Pyooro peJe, XapaKTepusyniliee CKODOCTh HM3MEeHEeHWMA

CONDOTHBIECHHMA Ha 32XuUM3X peJie, CDaBHMB3€TCA C 33J8HHHM. llepexon
Jepe3 M3KCHMAJNBbHHY KDUTHYECKOM YI'oJ QEKCHApYeTCA II CTYyDEeHBD

YCTDO/CTBa C IOMOmbD mpomexyTouyHoro pese KL 8, cpadaruBamuero

uepe3 0,9 IMKJa aCHHXDOHHOT'O Xola (cM. Jaisme).

1 CcTymeHdr yCTpOMCTBA CHaOXeHa OJIOKMDOBKOE IO HANDAXEHYD
O6paTHOE HOCJIeNOBaTEJIBLHOCTH. IJTa OJOKNDOBKA, HADALY C IDyITHVY
MEDOIDHATHAMY, IpeLHa3Ha849eHa Il HCHJINYEeHHA CpadaTHBSHMA L CTyne~

HU Op¥ CJM3KUX HeCHMMETDHYHHX K3,
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ilpr cpadarHBakuy I cTyNeHM YCTDO/icTBa BHpadaTWBAaeTCA OJIMH
%3 DBYX CHT'HaJOB: "AP ¢ ycxkopenuem" wm "AP ¢ TOPMOREHNEM",
Ecsm yCTPOACTBO BKIKYEHO B COOTBETICIBHM C NpUMevaHMeM < Ha JICTE
3. curHaa "AP ¢ ycxkopeHmneM" COOTBETCTBYET BHIALEHMIO M3 CHHXPOHK3-
M8 C YVCKODEHMEM YacTy SHEPrOCHCTEMH, DACIOJIOXeHHON! sa mzAHaMil, ¥
KOTODHX YCTAHOBJIGHO YCTPOMCTBO, M TODMOXEHIK 4aCTH BHEDI'OCKCTEeMK,
DACIIOJIONEHHO! ¢ IIPOTUBONONOXHON CTODOHH JIMHUM,

[JoCKONBKY 1 CTYyNEeHP N0 [IPUHUKMIY HOeiCTBHA He CcpadaTHBaeT
Ipu COJN-WOol CKOPOCTH MBMEHEHMA CONpOTHEIeHMA, lpucyuwel K3, OHa

OTKA3HBAeT TaKKe M Ipy OOJBWOM CKOJBXEHMH. ke IeXCTBHe ofecnedy-
BaeTcsA Ipy HauOoJsee ONacHOM AP - C MANHM CKOJNBXSHMEM. [IpyM GOJIBIOM

CKOJIBXEHMM BHSIBJIECHHE AP JNOJKHO ofecnedusaThesd Il CTYOeHBH yCTpo¥-

cTBa.

Bropag cTynenb ycTpoficTBa npelHasHareHa IJIA BHABIECHHUA AP
B KOHTDOJUDYEMOM CEYeHMM ¥ 3HaKa CKOJbXEHUA B KORUE «-I'0, 3=TC

it 4-ro 1mKaa. [IpusHmun neiicTtsud [I CTYNeHM YCTpPOHCTBE OCHOBEH

Ha (Guicamum cpadaTHBaHUA WM BISBDETa pEJie MOUHOCTH B 30HE Cpa-
GaTHBaRUA DpeJie ONPOTHBRNIEHMA, CUeTYMK IUHJIOB JIDaBIAETCHA peJie
COIPOTURIEHNS M3 OJ0Ka BP3 2801 ¥ MaKCiLva. JBEHM DeJjie MOWHOCTH

PCM {3 . Lna odecrneuerys BHABAGHHA ACHHXDPOHHOIO XOJa8 IO 3alaHHOMY
CEYEHMI IMEeTCA BO3MOXKHOCTL KOHTDOAROBATDL JJIEKTPAUECKUY UEHTD
KauaHuit (3LX) ¢ moMOWBK IOIOJNHMTEJIBHOI'O pEJe CONPOTHBISHKA U3
gJoxa BP2 2801. Kax u B I cTyneHu, HUCHOIB3YETCHA OJOKHPOBKS
neflcTBUA 10 KaIpaxeHU0 odpaTHO:A LOCASNOBaTEIBHOCTH., LI HCRIDYEHUA
HAKOIJICHNA MHPODMALMM O KOJMMYECTBE 3aQUKCMDOBAHHHX LMKJIOB NIEepuo-
TUYECKOTO M3MEHEeHUS KOHTDOMMDYEeMHX PeR¥MMHHX [I8apaMeTpOB OCYmEecTB-
JAETCSH KOHTDOIP INIUTESJBHOCTH 2,3,4-I'0 IMKI3, [epBuHE IUKI I0 OpPHKH-
IOy IOeHCTBAA HE KOHTDOJMDPYeTCHA, IIOCKONBKY HAKOIUIEHUE HagiHaeT-

CA NOoCJe CpaCaTHBAHUA peJie, QUKCHMDYRILETO OXKOHYarme I IumiIa.

Aei#cTBHEe BHXONHHX uenme# II cTymexHM ycTpoilcTBe OCYLECTBIASTCSH
B COOTBETCTBUM C BHDAGOTKOX OIHOT'O 43 ZBYX CHIEajoB: "AP ¢ ycKoO-~

penvem” uau "AP ¢ TopMoxeHnueMm". Il cTymeH: pesepBupyeT InelicTBue
i COTYUEHM B LIEJIOM Y BHIOJHAET Te Xe lMeDOUDRATHS, HSNpaBICHHHE
Ha PECHHXDOHMRAIMN WIN JeJeHUe.
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Micwnoyenre cpadaTHBauua 11 cTynen: npx K3, Heycleunom AlB

¥ T.10. BOCTyIaeTrq OJIaTollapA CUeTy LMKJIOB C KOHTDOJIEM MX WIR-
TGWIDHOCTY M 8BTOMATHYECKOMY pasOopy CXeMu IIDH ILMTEJNBKOCTH LMKJIA,
IpeBHLIaKIE 38I8HHYK.

TreThi CTYNEH: YCTpolicTBa IIpelHa3HaveHa WiA JMKBUIAI™. AP
NOCJIE BKIIOJHEKUA MEDONDHATUM O DECHHXDOHM38LMM, €CJR 10 UCTe-
YEeHM) K2KOI0-TO BPEMEHM aCHMHXDOHHHH{ Xon He IperpaTuicA. C oToK
LeJ1bI0 O}a MCIONB3YET y3eJ JONOIHUTEJHHOM BHIGDEKH BPEMOHH X
11 cTylend ycrpolicTna.

lIpn nedcTeum I cTynenyu BHpadaTHBaeTCAC CHTran "LuTedabHui
AP" ¥ npous3BOIMTCA LeJeuyye SHEpIOCUCTEeMH HA8 8CHHXDOHHO MAyuue
YacT¥ OTKJIKNYEHMeM BhrmuyaTenad Bl.

1.2, Pe3epryoe TDOVCTBO 8BTOMATUYSCKON JIAKBRIAIL
2CUHXDOHHOT'O DEeXyMa

PezepBHOoe ycTpoitcT.0 AJIAP npenxaszHaweHO VIS pe3epPBUPOBaHEA

10 NDUHLMIY IelcTBUA OCHOBHOTO ycTpolicTBa AJAP, a8 Taxxe HONOUL-
3YETCs KaK CAMOCTOSATEJIBHOE YCTpO#CTBO NpE OTCYTCTBUM OCHOBHOT'O
Ha Bl 1104220 k3B,

YCTPOXCTBO BHIIOJHEHO Ha NpHHIMOe ¢uKcalmy koJedanull 1oxa
C IIepHONIOM He O0Jiee DaCUETHOT'0 B TeYeHHUe 38J42HEOT'0 BpeMeHH. Ko-

JJe0aHNA TOKa IVIA INOBHUIEHUA HaleXHOCTH HecpalaTHBaHMS ycTpultcTra

CHKCHDYRTCH IB8XIH - HA YpOBHE CpabaTHBaHMUA I'DySoro peJe TOkKa,
OUKCUDYKILETO0 XOJeGaHKA TOKE, B Ha YPOBHE B03BpaTa BTODOIO, UYBCTBY
TEJILHOTO peJieé TOK&. PeJjle KOHTPOJA MCOPaBHOCTH YCTDOICTBa CJAenliAT

3a TeM, YTOOH 00e CXelMH padoTalX OIMHAKOBO, OWIE KCIDABHH.

IlBa peJsie TOK&, NPUMEHEHHHE B lUenax (uKcaimy, JNawT BO3MOX-
HOCTP OTCTPOMTBCA OT KausHU¥ C aMIINTynoi, He BHXOLAlEZ 33 MX
yCTaBKM cpaCaTHBaHMA U Bo3BpaTa, LOCKONEBEKY B o0meM Cayvae YCTpoL-
CTBO H. OTCTPOEHKO OT KavyaHmlt, OpE BHOODE BEJHYEHH BDEMEHE KOHT-

poJIA KoJe0aHMX TOKa HeOOXOIMMO COIVISCOBaHME C ILJMTEJNBLHOCTHLD Ka-
YSHUA,

1.3. [ononHuTenbHOE YCTDOMCTEO AJAP

B Tom cayyae, Korga AP JMKBUIZEDyETCA OTKINYEHHACM JAMHUE O
OIHO# CTODOHH M HE NDelbARIAETCH IONOJAHUTEJBHHX TpRSUBAHEN K IBYX-

CTODOKHEMY OTKJIKYEHM B/, HanpmMep, OO YCJOBMO 38IMTH OT BHYTDEH-
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HUX IepeHanpsxeHud s Bl 700+1150 kB, MOXHO OXMI&8Th HENOJHO-
$a3HOTO OTKJIKWYEHUA BHKJKYATENA M IDPEeJOJIKEeHMA aCUHXPOHHOT'O XOJa
B HENOJHBOPa3HOM pexume.

JugBMnamua HemnoJHohaszHoro AP ocyuecTBIAeTCA IOINOJHUTEIbLHHM
yCTpO#CTBOM, (UKCUDYOUMM HENOJHODA3HWH pexyn, [NOCJIENOBaBIM¥ mocJe
IeiicTBUA OCHOBHOTO (pesepBHOoro) ycTpoiicTB AJAP. 3TO yCTPOXACTBO
10 gHaJoOrMM C 3auuToi OoT HemoJaHodaszHoro pexuma (3HP), BHIOJHEHHCOH
B ¢XeMme peJieiiHoll 3awTH Ha dase 4-0#f cTyneHy 3a8llUTH O™ 3IaMHKaHUA

Ha8 3EeMIN U IPEeIHa3HaUeHHON A DPaCOTH ¥fIpM HENOOTKJIKNIEHMM a3l
BRKJIKYaATeJA, JEUCTBYET C BHICDPKKOX BpEMEHM, HEOOXODMMOM IJIA OTCTpoH

K OT 38UMTH HEHOEDEKJIOUeHUd Qas3H, HA IIVCK BHCOXOYACTOTHOTO CHTHE-

Jia TEJEOTKJIOYEHNA JIMHUMY C NDPOTHPOIIOJOXHOI'O KOH{B. B OTJHMYMH OT
BAIUTH OT HENOJHODE3HOI'O pexuMa JOINOJNHHTEJLHOE YCTDOHCTBO OCYLEecTB-
JIIeT 3aIOMHMHAHUE (aKTa CcpalaTHB3HUA peJje TOKa, BKIKNYEHHOI'O HAa
3I, , Ha cuydalt ero BO3BDATA NP CHMREHME TOK2 AP HUXE TOKa BO3-
BpaTa, 4.0 INpPEeloTBpallaeT OTKa3 YCTPOMUCTBA.

B I8HHHX THIOBHX MATEDPHANaAX Ui 1DOEKTUPOBAHAR IieIIM KOHTPOJA
HelmepeKInUeHus $a3 BHKIOUYA TeJel (Ji (/£ TLRpEHACEHH B OOMOTKY
peJie BpeMEHU, 8 peJie-NOBTODUTEJM OTCIACKMBAKT TONBKO IOJOXEHUE
KOHTAKTOB TOKOBOTO peJie KA, BKJINYEHHOTO Ha 31 o' B

- Ha nepenaxieM KOHUE ocyielTBIAKWT 3anoMyHa.iie cpadaTHBAHUA
KA Ha HeKoTOpoe Bpemsa, HeoOXoLumoe IJIA paCOTH YCTpPOXCTBA,

~ Ha INpUEeMHOM KOHLE IO (aKTY HaJIUWIA TOKS 310 C TOE Xe
IaMATLE pas3petianT OPOXOXIEeHNEe KOMAHIH TeJeOTKINYEHMA BHKJYS TeJf,
DOJIVUEHHON OT JOHOJHUTEJBHOIO yCTpoiicTBa AJAP MpOTHBOIOJOXKHOTO
KoHua BI.

B Tex ciuyuasx, KOs BO3MOXHA IJHMTeJbHafd pacoTra Bl B
HEJIONHOMa3HOM pexyuMe U eCTh BEepOSTHOCTD BO3HUKHOBeHMA AP 0o

3TOX B, I JIMKBUIALMM €TI0 DEKOMeHIyeTCsd HCIONL30BAThH DE3EpB-

Hoe ycTpolcTBO AJIAP, BRINYEHHOE H& TOK HYyJEeBO# HOCJeNoBaTe b-
HocT: (31,).
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i1, OICAHME CXEM
I1.I, OcroBHOe vcTpoltcTBO aBTOMATHYECKOR JMKBULAINL

a CUHXDOHHOI'O DpexumMa

[IpMHIMNIMENEHAA CXel2 TDPEeXCTYINEHYaTOr'0 OCHOBHOI'O ycTpoicTaa
AJIAP mpyleleHa Ha JucTax 2,3 aabooMa <, II0ACHsUME IXEarpaMMH
L TaGJHMia MCLONB30BaHiA IEepeMHYEK Ha JaHeJM YCTpoHCTBa - Ha
mupcTax 9,10. Haaxyie DepeimHuyeX Ha KIeMM-HYEKE NaHe M N03BOJIeT
UCHJINWATL M3 yCTpoXceTBa I-y® ¥ L~THO CTYOEHM LDHE OTCYTOTBUL

Heo6XommioCTE B HUX.
[JoCcKOIBRY B pacchaTpUBaeMOM ycTpoicTBe AJAP BO3MOEH.. pa3

JMYHLE BADLSHTH MCHOJIF30BSEXAA peJe COIDOTUBICHAA, IPynnsM KoW-
TaKTOB GJ0K8 BPJ <801 o6paayxiuM Te W HHKHE ITyCKOBHE OpI'aHh
conpoT#BIeHNR (JompodHee cM.pasl. [I.1.3 M ACT 5), NaHH YCACHHEE
OC03HAYEHNA B COOTBETCTRBUY C EX QYHKIHOHKAJLHHM Ha3H8YEHMEM,
I'DYyIIIK KOHTAKTOB peJe CONPOTHRIEHEA OO0O3HAYeHH: Oprad COlpC TUB-

JIOHKA Ner30oI0 1Mraa - Alny , ODr'al COIDOTURIEHVA CYeTHUMKS
LZKI0B - AZe , ODPT7?H COOpOTHBIEEMA, ¢mKkcupymumit "LUK,-
AZM ¢

[IOCKOJIbKY IDH HEHCODPaBHOCTH B LeNAX NepeMeHHOT'O0 HaupsAxel AA
(o€puB), peJse CONpOTABIEHMA MOTYT CpaGoTaTh OT TOKE HATYY3KH,

peJie MOWHOCTH MOXKET [epeODHMeHTHPOBATHCA, €CThb BEeDOATHOC.b JIOR-
KO paBo.x ycTpo:ioTsa (Hampwarp, I cTymeHR). LIA MCKIOYeHMs

STOT'0O B CXely BBELEHO YCTDOLCTBO OJIOKXLOBKY NDH FERCOpPabAOCTH
nenen HanpsxeHrsa AnBe Tyiia PCH 13, pasvuxaxipil KOHTAKT KOTOpOIO
CHMMBET +<<UB CXeNh DxTaHXA OJIOK peJe BFo <801, a 3aMuKawipy
- CHTH&aGI3KDYeT 49ere€3 yKa3aTesqbHoe pesie KHI HeHCnpaBHOCTL 'elneid
NepEMEHHOTO HEIUAXEHNA,

J.1.I, @uxcammis AP DO CKODOCTH H3MEHEHRS COII DO THBJICHNS.

(I crymess)

LHpy 8CHHXDOHHOM XOIe Iolorpad COIpDOTABAEHER HE 3aXAMEX
pele COHDOTABJIEHXA (L¥C. O, JOICT 4) LOCJIELOBATENBHC ELOIUT CH q&-
I8 B 06J&aCTh CLa0aTiBaHuA TYBCTBUTEJLHOTO peJe CONDOTHBISHUSA

(K<, ) Z 3aTenm rpycorc peje conpoTurieHua (KL, ). lpu cpada-~
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THBaHEMN K2, nyckaercsa peJe BpemeHy KTl m yepes 3amaHHOE BpEMA
( © 2 0,/ c) cpadaTuBaeT. Ilocle cpadaThBamma KZ, pese KTI
yIenKEB3EeTCA uepes cBoi KoHTakT KTI.I. CpaGaTuBanue pede KL 8,
bukncupynwero 0,5 1KJIa aCHMHXPOHHOTO XOna, COPHpaeT IeNb Ha
suxonnoe pese (I crymenm) Kl 2. Ilocienmnee cpadaTHBaeT Ha HEKOTO-
poe BpEMs ¥ 3aTeM BO3BpamaeTcs. B 3aBUCILIOCTH OT 3HaKa CKOJBEEHRS
(veare KL4 wm KL €) B rpynne BHXOIHHX peJje CcpadaTHBaKT peJe
Kh 29 mwmm KL 30 1 BUOOJMHAETCHA COOTBETCTBYHLEE INPOTHBLABADHIHOE
MEDOIDHSTHE . BCJM (MKCALMA 3HaKa CKOJIREHNs He HysHa, TO IepecTas-
JISRTCH NepeMHukl B neru xaTtymek pede KL <SS ¢ KL 30 (rabimiua JmCT
10). BIOKMDOBKS OpM GJM3KOM HeCHMMETPHYHOM K3 OCYLIECTBISETCA (
ICMCUBE (QUANIETDPOBOTO peJie HaODSIKEeHHs o6paTHOX NOCIeN0BaTeJbHOCTH
(AKBI), Opu ero cpaCaTHBaHEM CH.MaeTCHd +<w<0 B C LieIX BHXOIHOI'O
veae I crynenu (KLZ).

Bcait BpeMA MEXIy HOCTeROBaTEJbHHEM cpadaTuBanmenm K/Zz 2 KZr
MeHee pacuYeTHoTo (IpHM3HAK KODPOTKOTO 3aMuKaruA), To KTI He ycne-

BaeT CcpaodoTaTs.
LIUTEJBHOCTE BHXOIHOTO CHT'HAJA I CTVIIEHH ‘ﬁy > 0,3 ¢,

ee TelicTBUE ONHOKD3THO, HOBTODHAA T'OTOBHOCTD K MUEACTBAK HACTYynalT
yepes I+2 MuUH., OTHM NapameTpH (cM. JuMcT 9, Tadar'ia) odecleIiBanTCA
RC - xoHTypow (CI, K1) » HamuuumeMm IeOE CamoylepEVMBZHUA BHXCI-
goro peje K L 2.
1.1.2. Qukcamms 0B acuHXpoHHoTo Xona (I u LI cTynexHw)

[IyckoBHE LU 3TO¥ 4YacTH YCTPOXCTBO BKIOYAKNT B Ce0GA OpIrak
CONDOTUBIECHNA CYETYMKE IMKIOB AZLpy , peJie aKTUBHOZ WM peak-
TEBHOM MomHocTH "WI, HacTpauBaeMoe HyTeM U3MEKEHHA €ro yIva
MAKCUMAJBbHOY YYBCTBUTEJNBHOCTH M MOWHOCTH cpafaTHBaHEA, ¥ IpoMe-
xyroyune pesqe KL 3 + KL 7. IycKoBHA 1IeI¥ OCYWECTBIANT (HKCaUUAL
IOJIOBHHH IMKJIa aCHHXPOHHOI'O X0Ia IO CPEe7daTHBESHMK WX BO3BDATY

KW I opy 3aMKHYTOM KOHTaKTe AZer.u I QUKCaIMB® OKOHYSHHUSA

OYKJI3 8CHHXDOHHOI'O XO0Ia G BO3BpaTy Alru.
LUSUCTBHE NYCKOBHX lened QUMKCHPYETCH IDPOMEXYTOYHHNHM peJe

KL 8:X{L16. YCTpOiCTBO BHIOJHEHO Ha KOHTDOJDL WMAKCI VM 4-X WZLIOR

1/

2CUInXPOHRHOTO XOIa.
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OpomexyTounuM peje KL I9 ¢duxcupyeTcsa cpadaTHBaHue OpreHa

COIDQTUBICHNA AL 5, , O3Hauaxuee, YTO 3JNSKTDHYECKHE HPHTD
KayaHMit HaXOMUTCA B KOHTpoJmpyemoM cedeHmd, Pese KL 17, KL IS
CHKCHUDYRT SHAK CKOJBXEeHMS,

[ITocaenoBaTeJbHOCT: DAGOTH 3JIEMEHTOB CXeMH M TAabJJBua B -
OJIb30BAHUA IEepeMHYeK M OeperJmogaTesne#t noxasanH Ha JmcTe 10,

PadoTa cXemu, Hanlpumep, Npd YCKOpDEHUY I'eHepaTOpOB CTaH-
I DACHOJIOXEHHHX 33 "crmuHo#t" ycTpoiicTBa, 4eMmy COOTBerCTBYeT
onepexeHue BekTopoM E, Bexropa E» (mHa puc.l Jmcta 10) npoucxo-
IMT caenywniyM oOpa3oM.

B npenabapuridom  fgexuMe 3aMKHYT KOHTaKT KW I.I. Ilp¥ BO3HMK~
HOBeHMM AP, CONpDOBOXIADIErOCH yBeJMUYEHHEM yIJia Mexny JJiC oT-
NpaBHOTO M IDUEMHOT'O KOHIIOB 3JIEKTpolepeladd M CHUXEHMEM COnpo—
TUBJIEHHA Ha 3aXUMaX peJie CONpOTHMRIEHMA, cpadaThBaeT Alpy
3aTeM peje KL 3, KL 4, KoTOopHe CaMOYIEepxMBEOTCA 4Yepe3 KOHTAKT

0
KL 3I. [Ipn NpoXoxleHMu yriia o uyepes ~ IB0 HampamieHue KOH-
TPOJIMPYEMO¥ MOMHOCTH M3MEHAeTCA Ha OOpaTHOE, Da3MHKAEeTCA KOHTaKT

KW 1.1 n 3amuxaercd KWI1.2, BH3HBag cpaéaTuBaHne peje K L 7

u KL 8 (fmxcamma 0,5 maxia).

[Ipy paabHeieM yBeJMYEeHMH yTIJIa > = npuCJMEEeHMM €TI0
K o~ 3000 peJie COOnpoTMRIEeHME AZpy  BO3BpaWllaeTCA; BO3BpPALAKT-
ca pese KL 3, KL4, KL 7. 3amukanue koHTakToB KL 7.2 1 KL 3.4
OPDEBOIMT K Cpa0aTHBaHMK peJye ¢uKcaipm I1-Io IMKJIa aCHHXDOHHOI'O
xoma KL 9 uepe3s KoHTaxkT K L 8.1, KoTOpoe CaMOyZepXHBAEeTCH M
MyHTHDYyeT KaTyuxy pejie KL 8., mcrmmoduas ero paGoTy B NOCJASIVELMX
IEKJIAX 8CHHXDOHHOTO XOJIAa.

Pesne KL 8 (a taxze peae KL 10, 12, 14), ¢uxcupymmie noy-
IMKJIH 8CHHXPOHHOI'O XOLa, BHIIOJHEHO C BHIEDXKOX BpeMeHM H& BO3B-
paT (~ 0,04 c), o6ecneumsapimelr NpPoXoxIeHUMe MMIYJIHCAa Ha Cpa-
0aTHBalMEe M caMO CcpalaTHBaHME peJe (QUKCAIMHE LeJIOI'0 IHMKJI8 aCHH-
xporHoro Xoma KL 9 (KL II, I3, I5). Buumepxxka BpeMeHHM ofecrHe-
YUBaeTCA WYHTHDPOBKOA KaTYUKM peJe juonom Tuna KILODO.

[Ipy DocJenyrlX IMKASX aCHHXDOHHOI'O XON8 HEHCTBHE BCEX
yYKa3aHHEX DeJie OPOMCXOIMT aHaJOTWYHO OIMCaHHOMY BHIE. [Ipn 2TOM

B KOHLE 2-T0 IHMKJIa cpadaTHBaeT H CaMOYJIepXUBaeTCH DeEJie L Il,
B KoHne 3-To muxaa - KLI3, B KoHue 4-ro wmEkaa - KALI1S. Pascop
cxeMH HonxBsaTa ocymecTniadeT pede KL 25 (cmoTpm nalzee).
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llocqe guxcamyy 3-X UMKJIOB NOATroTammvBaeTcH uend (KL I13.2)

Ha cpadaTuBanue pete ¢urcaimm SUK - KL 19, KoTopoe craaTHBaeT
IpU CPaCOTaHHOM ALy, M CAMOYNEPRMBAETCA B 4-M INIKIE 8CHHXDOH-
HOTO Xola. OmHOBpPEeMeHHO, [OoCcJe guKCcamy 3-I'0 IMKJI8, NOIIOTaBJIMBaE-
eTCH LeNd (MKCSLMM 3HAKE CKOJBbXeHUA: cpadaTuBauMe pese KL 4

B HauaJe 4-I0 IMKJI8 IPUBOIMT K CpaCaTHBAHNK Y CaMOyliepXHBaEHER
peJie qutcalmy YCKOpeHMS IreHepaTopoB KL 17. YcTpoficTBO MOXeT
QMKCHUDOBATD &,9 ¥ 4 LHMKIa aCHHXPOHHOIO X048, HYXHOE KOJUYECTBO

yCcTaHaBRIMBaETCH Ha IeperymwuaTtese S Al, xoTopuit ocymecTBIfeT
IPONIYCK BTODO1'0y TPETHETI'O LMKJIOB, IIepPEKINYas KOHTAXKT K L 9.2 He
MONTOTOBKY Lemy QUKCAUMM IIOJIOBMHH TDETHETO (mm Je TBE PTOTO) LUKIE .

OnHOBpEMEHHO IEPEXJANUATENh NEepeKrIyaeT pe.Je QEKCAUMM 3HaKa CKOJb-
¥erpusg 7 UK Tax, uTOOH QMKCHDOBATL MX 38 LMK IO CpadaTHBaHLA

ycTpoifctBa (JmcT 2).

CpadatuBaune KL IS5, KLI7 ¥ KL IS oSyclamiuBEeT 3aNMHKAKHE
BuxonHoit memu "AP ¢ yckopernuem, II crymens", cpafaTHBaHUE BHXOI-
Horo peJe KL 29 u BHIIOJHEHME COOTBETCTBYRLEI'O IpOTHB0aBa UIHOTO
MeponpuATHd. ODHOBDEMEHHO KOHTAKTOM KL I15.2 ocymecTBIAETCA IYCK
y3Jia NONOJHUTENbHO! Bruepxky BpeMmeHu (KT3, KL 24, KT4).

PagoTa cXeMH IIp¥ TODMOXEHUY I'€HepaTOpOB CTaHIMM, DaCHOJIOXEH-
HHX 33 "cmouuoit™ ycrpoftcTea (2TONY COOTBETCTBYET OTCTaBAHHE BEK-
TOD& E, OT BexTopa E, IO puc.l JmcTa I0), NPOUCXOIUT aHaJOITIYHHM
06pa3oM, HO, IOCKOJBKY CHauaJa 3aMKHYT KoHTakT Kwl.<, cpadaTH-
BERT COOTBeTCTBEHHO pese KL 5, KL 6 u XL I8 mvecTo KL 3, KL4
1 K, 17, CpadatuBanue KL IS, KL I8 u Kl I9 odyciaaBiiBaeT 3aMh-

KaHne BHXOIH.H nemm "AP ¢ TopMmMoOxerMeM, Il cTyneHb", cpadaTHBaHUE
BHXOIEOTC pese KL 30 Z BHIOJHEHNE COOTBETCTERYNileI'0 IDPOTHBO&BApH-

HOT'O MEpONDHATHAA, B CJAyYae HeOoOXOLInIOCTH 3HAK CKOJLASHUA K Cpa-

6aTuBaHuMe AZ;,  MORHO He QMKCHDOBATh.
[locsie cpadaTuBarus K L IS5 mpoucxoxaT cpadaTHBaHue

lenel Bo3BpaTa ycTpoitcTBa -~ peJe KL <3, ilienLier0o BHIEDXKKY Bpe-
Megu{~0,25 ¢) Ha cpadaTuBaHMe (ITOOH O0eCIEdYUTd HAIeXHOE IDPOXOX-

IeHZe BHXOIHOI'C UMIyJBCa), B uepes KoHTakT KL 23.1 pexe K L 25,
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MMenero Bumepxky BpeneHm (I,5+2,0 ¢) Ha B0O3BpaT (TTOOH 00¢Jne-
YMTH HaIexXHHH BO2BpaT BceX peJsie ycrpoiicTma).

TaxuMm o0pa3oMm, IMYCKOBHE IeM M CHUETYMK IMKJIOB OCTa0TCH
OGeCTOYEHHHMM Ha BCe BpeMsa, IIOKa KaTymka peJe KL 23 o6Texaercs

TeKOM, Ilpn ucnosp3osanu¥ Il crynmeny (ycraHoBJEHa mepemuyxa 20-21),

3TO BpeMA OIpejieJdeTcs BHIEDPKKOH BpEeMEHH paJe,NORPHBAKWEro Lelb
yIlenxyBanua pesae KL 23, yepes KOHTaKT KL <4.1. Bo3BpauwpAch, pelie
KL23 1 KLi25 momawt nurtanue "+<<0B" Ha CtXeMy CYeTYMKa TMKJICB,
YeM IOPUBOISAT CXeMy B COCTOAHME T'OTOBHOCTH %omo;:aomy CYeTy
IJIKJIOB ACHHXPOHHOTO Xom3. OgsHOBYPEeMEHHO peJie BpeMeHE KIS CBOMMHU
koHTakTamuy KT3.3, KT3.4, ODpousBOIMT NepecTpofiky uenei KaTywek
KLI5, KLI6., Ecom ¥ aTomy BpemeHn AP He npekpaTL.iIcd, YCTPO#CTBO
BhHOBY» (PMKCUDYET €I'0 B TEUYeHMe BpeMeHE IO MOMEHTa CpalfaTHr3aHyd peJe
BpemeHn KT4. UYepe3d 3a0aHHOE KOJUYECTBO LMKJIOB CpalaTHBAET BHXOL -
Hoe pene KL I6, BumonHsas ¢ xoHTposeMm UK (KL I19.4) mmm Ges Hero,
L cTyneHb NpOTHMBOSBADPUIHHX MeponpuATMit depe3 BuXomHoe pene KL 31
(OTHINYEHMEe SJEKTpOoNepellayy).

Bo3BpaT ycTpolicTBa nocJtge cpadaTHBaHMA peJe KL 16 ocymecTBIR-
eTCS, aHAJOTHUYHO IpeiHIymeMy cJayyap, ¢ nomompk pesie KL 23, KL 25,

cpadaTuBalumx oT KoHTakTa KL I6.2. Ilocxomaxy%eﬂe KL25 Tane POIS-Y

TOJIPKO TPM Da3MHKALIMX KOHTAKTA. B LeOb “+220B"c6opru pese Kb 8+KLI4

BRJINYIEH KOHTSKT KL 23.2. Bo3BpaT y3Ja NOHOJHATEJLHOM BHIEpRKU

BpEMEHU ODOM3OMIET IocJye JopadoTku pede KT4, WyHTUDYBLULEI'O CBOMM

KOHTa8KTOM C BHOepxxo¥ BpemeHy KT4.1 xaryuxy pese K/l 24.
lipy BO3HZXHOBEHNY HECHMMETDHUYHOI'O KODOTKOI'C 3aMHKSHLA,

O0yCJIaB/UBAKMIEr0 NOABJICHUE HANpAREHUA OOpaTHOM nocJenoBatTeJbHICTH,

-T

cpadaTuBaeT QuiIbTp-pese AKBL M cBOMNM 3aMHKalIMM KOHTakTONM AKBI.I
nonaeT "+220B" Ha kaTyuky pene KL 25, GJOKHpDYys TeM caMuM yCTpoi-

CTBO Ha BpeMA CJYUECTBOBaHMA HaOpAXEHMA O0OpaTHOE nocJeloBaTeJLHOCTL.
JJIA odecruedeHus HeoOXomumMoZ YYBCTBHTEJLHOCTHE ycTarBka AKBT BHGu-
paeTcA MEHEMAJILHOH, HO YCJHOBMD OTCTpOMKM OT HanpABeHHA Hela..3HCA.
Cxema ycrpoiicTBa AJAP mo3BOJfAeT KOHTDPOJEDOBATE ILIATEJNHLHOCTE
KaxaoI'0 ¥3 IZKJIOB aC4HXPOHHOI'O XO0JXa, OJIOKAPYA HEHCIBHE YCTpOMCTBE,
ECJ¥ IMKJI ZAMeeT nepdol O6CJbpHe 3alaKHOI0. KOHTDOML IAMTENILHOCTH

IMKJIA 4aCHHXDOHHOTO X0Ja, a TaKEe BO3BDAaT YCTpoHCTBA iocie Cuyyaii-



T.0.,407-0-174,.88.1
1¢

ol QuKcalDr! LLJIOTO lMKJIA, BHIIOJIHAETCHA C IOMOUDK peJse BpenmeHn KI<,

BILJI0YAKINETr0 CBOMM KOHTaKTOM ¢ Buuepxkoll spenexn KT<.l pene KL 25.
B Trmomoit padore, B oTymyue 0T 407-0-130, KOHTPOJL

DeDUONa OCYHECTRIAETCA 110 cpadaTHBaHMK peJe, CUKCHDYIUmX

nesioe xosmuecTsBo wmwxaoB (K L9, KL II, KL I3). Ipr cpadaTHBaHME

aga6 KL 9 (I muxa ) samyckaeTcs peJe BpeMen? KT<Z KOHTDOJA IepHoIs

2CUHXPOHHOT'O XOIa ¥ OTCYUTHBAETCHA Bpems Z-ro Lyxia., CpaGaTHBAHNE

pene KL II (oxoHuYaHMe 2 UMKJIa) BH3HBAET HWIYJAbCHOE CpadaTHBaHUe

peqe KL 20, KoTopoe pasMuKaeT CBOX KOHTaxT 3 nenu pexe KT2 u copa-

cuBaeT HalpaHHOe Bpemda. UYepe3 BpeMa tu uemd Ha cpadaTHBaHUE PpeJe

T2 uepes koHTaxTH peqe KL 9 (I muwa) u KL II (2 IMKJI) BOCCTEHERIK-

B2ETCA ¥ HAYMHAETCHA OTCYET BpPEMEeHN 3 UMKJIS8, KOTODHX KOHYaEeTCH Cpa-
JatuBanuMeM pege KL I3, Ecom cpadaTHBaHMA peJie, QUKCHUDYHIEX OKOHY3-
HUe LMKJIa, He npousouno (ciyuaitHoe CpaGaTHBaHME OILHOTO K3 peJe)

I IDOR3OLIO yepes GoJblioe Bpemd, pese KT<Z 3amMuKaeT CBOH BpeMEKHOX
KOHTAGKT B Lenu ooMoTxu pese K L2d, xoropoe crumaeT "+<0B" co

CXEeMH CYETYMKOB IMKJOB M CXelMH KOHTDOJIA Nepuona 8CHHXPOHHOI'O X0ls.
lipm oToM pene KL 9, KL II. KL I3, duxcupynime uesHit IMKJI 8CHHXDOH-
HOTO XOza, M pese KT2 oTnamawr, nocie yero peae KL 25 Bosspaumaercai
umrTanne "+220B" BoccTaramRnuBaeTcA. JaHHAA CXeMma II03BONIAET BHABETE
JHGHe JoxHHe (uxcampm mukiaoB (1,2,3) I npou3BeCTX NOADHB OUTEHUA
CUETYMKE ILMKJIOB C NOCJEeIYIUMM BOCCTAHORIEHUEM DadOTOCHOCOOHOCTH
YyCTDO¥CTBA.

C noMombpl HEpPEMHUYEK, MMEKUMXCA B CXemMe YCTDPOoicTBa, BO3MORHA
DAGOT8 ero ¢ NONOJHUTEJbHOM BHIEDKKOY BpemeHM X 0e3 Hee, C YIETOM
3HAKa CKOJBXESHUA ¥ 6e3 Kero, ¢ duxcaudei 3LK ¥ 6e3 Hero (CcM. JHCTH
2,3,10).

IJI8 KOHTpOwS 38 OOIWMM KCJAMYSCTHBOM IYCKOB ycTpoii¢TBa nperyc-—
MOTDEE 3JERTPOMATHMTHEY cueTuMK MMOYJIbCcoB BCI.

g GIKCaIMy IMTeNLHOI'0 CpadaTidBaxiuf YYBCTBUTEILHOTO
réne KZy M OYCKOBOTO OpTaHa CYETWIKE LEKIOB AZp,. , 8 Takxe

21 QUKCAIME BOBMOXIHX HEMCODaBHOCTE: CXeilH KOHTPOJIA Hepuons aCHHX-
pOHHOTO Xoma (pene KL 20, KL 2I), cxemH UCHOJHETENLHOR BHIEDEKK
ppemery (pene KL24) ¥ cxeMu OJOxMpOBKE ycTpoicTBa AJIAP (peie

K i 25) npemvcvioTreso pese Bpememu KTS5, KTS, ¢paGaTHBasg, CHTHAIUBY-

pver Yepes VEa3ETeJ»HOE peJge HHe IinTeskHee CpalaTHBaHEE GJIOK-DeJe
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conpoTuBneHus BPY 2801 » yepe3 yxkasaTeJbRoe pese KH3 HemcCIDaBHNCTE
ycTpolicTBa, BuIepxkka BpeMeHM Ha cpaldaThBaHMe peJie KIO ROJKH2 OHTH

%&apﬂoro BpeMery cpadaTuBarua pese K13, K14, ecu HCIOJBL3YeTCH
DECUHXDOH™3aL1(.

LIeitcTBUe YCTDOHCTBE CUTHAJM3MDYETCA YKA3aTEJNbLHHMH DeJie
KES5+KHO, 1mia npoBepKM IelicTBUA ycTpokcTBa NpPelyCMOTDEHO COmpOTHB-
gepve R II. Buxomnuwe nenu I,I1 m Il crynere#f oCHOBHOI'O ycTpolicTBa
meiicTByRT Ha Tpu BHxonHux pese KL 29,KL 30, KL 3l. JRra mepsrx
peJsie NpeIyCMOTDEHH IJIA BHNOJHeHMs meponpuAaTait I, I crynemu, OTVm-
galoMXCA 110 (MKCUDYEMOMY 3HAKY CKOJBXEHHMA, TpeThe - 1A Ul cTyneHH.
Kpome TOTO MMeeTCH JLOmoJHUTeNbHOe pese KL 32 m BO3MOXHOCTE ilepe-
COEIMHATD peJie NDH HEeMCil0ab30baHuU KaKOK—~M00 U3 .'DYII BHXOAHHX
KOHTAKTOB. I[I0 YeTHDE KOHTaKTa BHXOIHHX peJie Yepe3 MCIHTITEJbHHE
6aoku SG4+SG 7. BHBOIATCA Ha KIEMMHMK JJIA BHIOVHEHMA MeDOTDHATHI,

B TOM wucie oTwdeHnsa gl ¢ 3anpeTom TAIB. (P48-6. £ L ={e)s,
dyck ocimutorpade ocymecTsadeT pese KL 22y CpadaTHbamwee

orT pene KL 7, QPuxcuUpywUerD llepeOpHeHTaLMo peJe MOIMHOCTH B 30HE

Cpal00TaHHOIO .A.Zg_q . O yueToM NepuoIuYeCKOI'0 XapaKTepa cpada~

TuBaHus K L 7 BHIOJIHEHO caMoylepsuBanue peJse KL 22, odeclneyuBaniee

padoTy ocummrorpada IO MOMEHTa CHATHUA ONEpaTHBHOTO TOKa CO CyeT-

YMKE IMKJIOB ¥ CXEMH KOHTDOJA nepuota, A aHanusa padOTH YCTDOX-
CTB2 NPEIYCMOTDEHO OCILIOTDaG®pOBaHME CpalaTHBaHHA KOHTaKTORB

pese KL 4 n KL 6, XapakTepuayoimX 3HaK CIOJbXeHHMSR, U pe.de KL 7,
XapaKTeDH3YHUWETO OTCYET NOJIYIMKJIOB, OTO OCIULIOTDA(MPOBEHUE MOXET
GHTE OCYUHIECTRIEHO C IOMOLBI OIHOTO mielida, IIA Yero B LENE VKa38H-
HHX KOKT8KTOB BKJINUYEHH PE3UCTODH C DPA3HHME COUDOTHBACHHUAMA,

B Tex cayuyasX, KorJa CTPYKTypoll AJAP NpenycMOTpeHa B3aKM-—
Hafg OJOKMDOBKA OCHOBHHX ycTpolicTB AJAP cMexHHX B ¢ LEJBX MCKJI-
YeHUS OINHOBDEMEHHOTO OTHILYEHMA ofeuxX B OpE aCHHXDOHHOM Xole,
ucnoss3yores ke 1,2,11,12,15,16,19 "4+220B", KOHTAKTH peJe
KL2 (I crynedr) n pezepsHoe peje KL 26 i&II,IH crynens) (mcTH <,10)
C IaKeTaMZ COOTBETCTBYKUMX NeperymyaTesel .

g-ﬁﬂ—-ﬂﬂ-ﬂ_“-ﬂ#-ﬂ“_ﬂﬂ“__

Cxemo#t He nNpelycHMaTDHBAETCHA NEDPEKINYEHNE Heme¥ TOKS ¥ BHXNIHHX
neneil Ha OCXOIHOj BHKIKYaTENb. PEKOMEHLYETCHA YCI8HOBKE Ha HeEM
OTIEJBHOT'O JCTpoicTBa AJAP- DEe3EpBHOTO LM OCHOBWOIO (B CJIyYae
HECKOJNBKUX IpucoenyHenm# Ha [IC,0CHallEHHHX OCHOBHHME YCTPOMCTBaME,
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I.1.3. BapnaHTH MCOONB30BaHMA DpeJe COnpOTiETIeHHs BPO <801

Pene compornmienus KZ , Bxonsimie B OJ0K BP9 <801 ,mcnoss3ynT-
¢S B OCHOBHOM ycrpoiicTee AJIAP B KayecTse

- opraHa conpoTumieHus, fuxcmpywuwero UK (AZ,ux ),

- Opr'ana CONPOTHRISHNA, ABJAKIEIOCHA IIYCKOBHM OPI'@HOM CYeT-
GUKe IEKI0B (AZpy ),

- OpraHa COIPOTHMBIEHUA, KOHTPOJJHPYKLIEI'O CKOpPOCTH KE3MEHEHUA
CONDOTHMRACHUA Ha 3aRUMaX peJie B IEePBOM LIIKJIE S8CHHXDOHHOI'O XOXIa
(AZpy. ).

B 3aBMCUMOCTY OT KOHKPETHHX YCJOBKI IIpellycMaTpHBanTCH
pasJIMYHHEe BapNayTH MCIOJL30BaHUA DeJie CONpPOTIBIEHNA, PopMHpYI-

UMX YKa38HHHE BHIIE OPT'aHH compoTumiaelus AZ (JimcT 5).

VI8 NOBHIIEHUA HAIEXHOCTM BHIIOJHEHMA BO3laraeMuX Ha AZ
QYRKIME IIpelyCMOTpEHa, B 3aBUCHMOCTH OT BapMaHTa MCIOJL30BaHUA,
epe PpYIMIUDOBKE KOHTAKTOB pese compoTumiaexusa (KZ ), dopvu-
pylumx rpyms AZ . |

BOSMORHH CJIy4a} OTCYTCTBMA HEOOXOMMMOCTH B AZsyx . B
YacTHOCTH, €0 (QyHKIMM MOTYT OHTL BO3JOREHH Ha AZ ru (HEOOXOIH-
MOCTh B AZsux IIOKa3NBaWT pacueTd pasm., 1Y.I1.2). STEM pexmmMoM
padoTH KZ  cooTBeTCTBYWT BapuaHTH 1 M 2. BapuaHTH 3 ¥ 4 IOpe-
IyCMaTpMBAKT MCHOJIL30BaHUEe AZsyx .

B cooTBeTCTBMR C OOO3HAYEHUAMH peJie ¥ BapHaHTOB MX MCIOJIB-
308a8H2A (0 JUCTY 5) (YHKIME OPTaHOB COIPOTHBIEHMA BHIOJHANOT

peJe:

AZsyx =~ HKZ2, KZ3 B BapmaHTax 3a, 36, 40,
KZ3 B BapuaHTe 4a;
AZ ey - KZ1 Bo BCex BapEaHTaX,

KZ2, KZ3 B Bapmanrax Ia, I6,
KZ3 B BapuaETax <a, <0,

AZ nu = B KAUeCTBE YYBCTBATEJNBLHOI'O DeJe:
KZI, KZ3 B BapmauTe 2a, <0,
KZ1 B BapuaHTax 4a, 460.
— B KaueCTBe I'pyooro peJe:
KZ2 B BapuaHTax 2a, 206, 4a, 46.



T.n, 407-0-174.886.1
IS

llpy dopMipoBaHu AZ ¥MeJOCh B BUIY, 4YTO OCHOBHOE YCTPOMCTBO
AJAP ABsieTCA YCIpolicTBOM C JOCTSTOUHO CJOMHHM &JI'ODHTMOM

neficTBUA M, CJEIOBATEJHHO, MMEHIMM HaleXHOCTh HecpadaTHBaHUA

BHuE, YeM HalexHOCTh cpafaThHBaHMA. II03TOMY C UEJBR HOBHUWE:IA
HaIeXHOCT# CpadaTHRaHUA KaxIHi AZ COOUPEeTCA C MAKCHMMAJRHO
BO3MOXHHM B K8XIOM BapUBHTE MCIOJMb30BaHKEM MMEKUMXCA KOHTAKTOB
pesne KZ , Iaxe pacyeTHO B 3TO¥ (YHKLHMY HeIpoBepsaeMuX.

1.2, Pe3epBHOE YCTPOXCTBO 8BTOMATHYECKOX JIMKBUIISTUN

a CHHXDOHHOI'O DEeXJMa

Yerpotterso (ev. smer 12 U,= 220B, amer I3 U,=II10B)coctouT
3. -pene Toxa RAT(rpy6oue) u HAR ' (UyBCTBMATELSHOE);
-peNe-noBTOrUTENR LelcTBua pene Toka- KLI
s MY

LEle KOHTPONA LAATENbHOCTY nepuoja acHHXpOoRHOrc xogja hil,
WA

~-scrnoMoraTenbHex pese XL 2, KL 3 ¢ kourypamy R C, cBecneun-

SeRll/vy Tay3y Z0CTaTOuNVR LiA WanexHoro Bosspara HII,HIR;
peJie BpeMeRY, GuKCHpywulero LIMTENBHOCTD KoJeOaHuit TOKa,

KT3 (KT4);

BHXOIHHX pesie KL 4 + KL 6;

pese KI5 ¥ KH3, npelHa3HayeHHWX LJIA CHIHaJOI3alMy HeMUCnpaB-
HOCTHE YCTDOXCTBA.

B HopmanpHOM pexume peJse KT1 u KT2 HaxomATCA B COCTOSHIL
cpadaTHBaHEA ¥ KOHTaKTH KTI.l, KT<.l B Uenu peJse BpemMeH® KT3

Pa3sOMKKYTH.
C nomoupx pesie KTl ¥ fl< cpaBHUBEETCA 33l8HHAA ILATENEHOCTD

IIMKJI8 8CHHXPOHHOTO XOIa ¢ MHTEepBaloOM BpEeMEeHM MexRLYy NOCJIeI0Ba-
TEeJHHHME CPaCaTHBaHUSAMY peJe ToKa, & ¢ noromek Kid ¥ KL3 - mexuy
IOCHAEeNOBaTEJbHHEMA BO3BpaTamMu ero (cm.,Imgarpamvy Ha JuicTe 14,
TNOSACHS YR OYEDEeIHOCTH JelflcTBHA 2J6MeHTOB ycTpolicTes). B 13J0M
o6a yaaa: KTI ~ KL 2 u KT2 ~ KL 3 BHIIONHART OIHY ¥ TV Xe (YHX{LTK.
Pesie Bpemerx RTD KOKTDOJIEDYeT HECIPaBHOCTL Y3J0B XM cpadauHBacT,
eCJI¥ ILIUTeJBHOCT: HecoOoTBeTCTBUA cocTosHuit KT1 7 KT< .peBHuEeT
EI'0 BHIEDXKY BPEMEHE.

Yxka3aTespHoe peJe KH3 CHT'HaMBEpYET HEXECHpPaBHOCTL
yerpocrBa, KHI - cpadaTHBaHue DPEe3€PBHOTO yCTpoUCTBa AJIAP
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[IpH M3MEHeHNM KOHTDOJUDPYEMOI'0 TOXK3, WH3IHBaWUCI0 cpadaTH-
33H71e ¥ Bo3BpaT peJse Toka, pese KIL ¥ HI< mooyepenHO NYCKarnTCs
7 BO3BpAllAalNTCS, KOHTDOMDYA BPEMSE MexXIY MO:eHTal CpafaTHBaHUR
pesie KAI (KTI) u Mexny MOMeHTaM® BO3BpaTa pese KAZ \KIZ).

Mk cpadaTuBaHmy pesie KAL cpeGaTHBueT pese-noBTopuTesad KL I
¥ CBOMM Da3MHK3lUMM KoHTakTom KL 1.4 CHIMaeT HanpAXeHNE C KaTyUleK
peJsqie BpemeHn KTI ¥ BCIOMOT'2TEeJBHOTO peJe il Z.MPBJIG KTI BO3BpS~-
naercs, 3aMHKapua KOHTAKT KTI.I B uemn xaTyuxi'AI3., KOHTAKT
KL 2.] 3aMuKaeTCH uepes BpeMsA, onpermensenvoe RC - nemsn ( -ébg
0,1 c), % BHOBBL IycxaeT peJse BpeMmeny KTI, XOTOpoe HauMHAeT OTCUR-

THBATh BpeMdA Ilepuols Koebanuil Toxa,
Ipx Bo3BpaTe pese KAZ BoszmpaliaeTcd pede KL I ¥ cummvaerT

koHTakToM KL 1.3 HampsweHue C KaTyuxy peJe BpemeHu KTZ2 u Bcno-
MorareJqbHOTo pete KL 3. KTZ ornamaer, 3anuKaHuUA KOHTAKT KIZ.l ®

nend pexie BpemeHu KT3, KOTOpOe HAUYMHAET OTCYET 3aUaHHOR IJTEJNb-
HOCTH KoJeGamuit Toka, Uepes Bpems Bo3BpaTa pedxe KL3 (€42 0,Ic)
KT2 BHOBBL HauMHEaeT OTCYET BPEMEHHE Ilepuola KoJelaHuil Toxa. PeuJe
KTI np# 3TOM OCTaeTCH IION HanpsokeHHUEeM, IIPOJoJXasd OTCUMTHBATEH
BpeEMA.,

EcJE K cJaelynueNy cpadaTuBauun pesie KAI pese KTI ycneer
cpadoTaTsh, TO OHO Da30OMKHET CBOZ KOHTakKT B Lenu peJse K13, KOTOpoOe
cOpocUT HadpaHHOEe BpeMsi., Ecum xe pese KII He ycmeeT cpadoTaTs,

To pesie KT3 npomosixaeT OTCYET BpPEMEHM K B CJhyyae Haauuua AP

(70 ecTdh KOJeGaHuil TOKa C MaJHM NEDMOrOoM) LIMTEJBHOCTER, IIDEBh-
wapef Bpems cpadaTuBauua KI3 (KT4), zamuxaeT cBo¥ KoHTakT KT4.l
(KT3.I) B ueny BuXOIHHX pese KL 4+K L 6, mpousBOmMAmMX OTKJIOUEHHUE
BHKJINOYATENS ¢ sanpeToM TAIIB. llen® OTHINYEHNA MOXET KORTDOJIMPO-
BETECS KOHTAKTOM peJe-OOBTOpuTeJd ToxoBuX peye (KL I.4) c rewm,
YTOOH OTKIIOYEHUE OPOMCXOIMJIO IID¥ MIHIMAJILHHX 3HaYEHEAX TOKS.

IBa peJe BpeMery K13, KT4, BRINUEHHEX Ka8CK2IHO, DO3BOJIAKNT
paciipyTh IManasol BHISDKKY BpeMeHHX Ha cpadaTHBaHHe ycTpoiicTBa
no 60c. Tpr BHXOUHHX pese KlL4, KL S, KL 6, BKINYEHHHX Oapaj-
JieJIbHO, CO3TAaNT IDYINTY BHXOIEHX DeJie, DpuieM He peje KL 6 Bumai-

REHO OI'DaHAdCHuEe LIIATSHEHOCTH 32MKHYTOI'O COCTOAHNA KOHTSKTOB DpeJie

KL 4, KLS mo Q,I+0,25¢c (mpemn cpaGatusanms pene KL 6 Tuma PIIS-2).
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CaMo pedie KL 6 MOXeT HaXOIMTHCH B CDadOT8HMOM COCTOAHME IO L4438 C

(cuioTpm amarpamvy Juct I4) moxe mocxe oTkIoYeHua BI ne nopadoTaerT
pese BpeMeny KTI mm KTR., Pese KL 6 B BHXOMMMX LeNfX EMEeT XIBE
TOKOBHX OGMOTKY monxmarta (Tun pesie PIIB-2), 9TH LEIM MOTYT MUMETDH
OrpaHIYeHHY 00J1acTh INpUMEeHeRNA - N0 LJMUTEeJBHOCTH 3aMKHYTOI™
COCTOAHMA ¥ 110 HONYCTHMOMY TOYK B O6MOT™e NOXXBaTa, HE NDMBOLALEMY
x morxsaTy (0,IA). [IpemycMoTpex Bxon Ha KL 44KL 6 oT npyvrux
ycTpoitcTB (3MH) .

Korraxth KL 2.2 ¥ KL 3.2 1noJie3HR WA TOTO, YTOOH OpeiOTED -
TUTh CJIIIKOM KDaTKOBDEEHHNe LepexsmoueHnA peJe KL 1, BO3MOXHHE
np¥ GONBLOM CKOJNBXKEHWY M CpHBAKIMEe 6eCTOKOFYD naysy peae Kll
z XTZ. VsMeHeHue cocTosHus pene KL I BO3MOXHO mpm 3TOM TOJIBKQ
IocJde TOr0, K&K HANeXHO 3afMKCEDPOBAHO er0 NPEeIHIYUIeE COCTOAHRS
(paszexn ¥).

Hesmiuye nepeMHYyeK B LIEOAX OOMOTKY M KOHTAGKTOB peJie TOKa
KAZ O3BOJAET UPH M3JOM [A3VIMUMK MEXIY DacueTHHMH BeJMYuHaMU

TOKa cpadaTHBaHud KAL ¥ TOKa BO3BparTa KAZ HCKIWYHUTH OOCJEIHEee

U3 CXEeMH.,
[IpelyCMOTDEHO ocUmLIOTpadupoBaHne KOHTAKTOB peje KL 2,

KL 3, NOBTODAKIMXCA NEPHOIMYECKUE KOJEeG8HMA TOKA B AP. IIwck
OCLMICTpaCa LPZ 3TOM OCYWECTBASETCA OT HAHEJM IIYCKa OCLALIOrpa-
fa W no ¢aXTy CHMXEHHA HaNnDAXEHWA NDS.Oi OCJIe10Ba TeWbHO ST,

WA 10 QaKTy YBeJUUSHKS TOoKa no BI.

1.3. JononuyTesbHOoe YCTpoKCTRO AJIAP

HonosHrrenbroe yerpoficTro AJAP, (yHXIMOHMpYRUEe B YCIORUSAX
Y&€ CywecTBYmuero AP ¥ HENOOTHINISHMA (o3H BHKIKYATEJNR, BHIION-
HACTCA KaAK COCYaBHaEA Y8CTh OCHOBHOI'C I pe3epBHOIO ycTDokcTma AJAP,
B COOTBETCTBAM C M3JIOKEKHHMM B pasgene I3 NpUHUMNaMA, OHO COZep-
4T (et 2,3,I2):

peJie TOKa, BHJNYEHHO® Ha TOK 310 fMaMHOR Juumm:

COUDKY KOHTaKTOB peJIeé U3 CXEM YIpaBAeHHA BHIIOYATEJe BII,
QUKCHDYIUMX Henepexsoderue $a3 omHOro 3 HMx (0T2TDOEHO OT UMK
OAIIB) m TpexdasHOe OTKJIDYEHME ADYTOTO:
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peJie spemeHu KI¢, ofecneqmBanilee 3alLSDPRKY Ha CpaldaTHBakEe,

peJe nopropuarTesa KL <7, KL <8, (KL 7, K LB)x, JIepBOe I3
KOTODHX OTCJEXIB&ET MOJIOKEHUME KOKTaKTOB ToxoBorTo pete KAl (KAS),
4 BTODOE, MMES 3aTEepXKKYy Ha BO3BpaT, OOecCLewIBaeT NOIXBarl LEIH
nycka peJse BpemeHy KTO npy CHUXEHUM TOKa B LUIKJIE 8CHMHXDOHHOIOC
X028 ¥ BO3BpPATE peJie TOK3;

KOHTAKT peJe, (QUKCUDyOWEro ZIeiicTBre OCHOBHOTO (pe3epBHOIO)
yerpoftcrBe AJIAP, KL 22.3 (KT4.2).

COUCTBEHHO (QUKCaIMA HEeNOMHODa3HOT'0 pexiiMa M aCHHXDPOHHOI'O
X0lla B HEM OCYUWeCTBIAETCH OO leny 3alycka pese Bpemeru KTo.
OcTs ThbHHE peJsie~BCIIOMOTaTEJbHHE HA Iepcraniel cTOpoHe I, o6ecneIu-

Balle KOHTPOJIb CUT'HaJE TeJEeOTKINYESHHS,HS8 IpHEeMHOZ CTOpOKe.
Bixomuasa endb yCeTpolicTBE OPIPSHM30BAHE XK8K COODKa IOCJENOBATENbHO

BRIOYCHHHX KOHTaKTOB pesie KL 27 (XL 7) u KT8 u jneficTByeT wim
H8 TIYCK CaMOCTOATEJBHOI KOMaHIH TEJIEOTKIOVYEHMA B IIepelaTdiKe
AHKA, WX Ha peJle IIyCK8 B.Y., CHUT'HaJA TEeJEOTKJIOUYEHUSA £ L OT CXEeMH
peJieliHoif 38MMTH, WIX Ha OCTAHOB B.4Y, IepelaTyiMKa 3a8UMTH Tina L@J3,
KouraxTt penme KL 27 (KL 7) B BHXOIHOM LEN¥ IO3BOJAET elie
pa3 IPOKOHTDOJUPOBaTH HAJLNHE TOKa B HYJeBOM IIpoBole. Ha BHXOIE
BHIIOJIKAETCH IBE LENOYKM (OCHOBHOZ Z pesepBHHft KaHaxa), DepeBOIHA-
MHe nepermogaTeneM SAS5 (SAR) B pexwM padoTH "Ha curHaJ". JKaza-
TeJNLHOE pesie B ONMOYE I3 BUXONHHX liener HeOGXOIUMO Ipu JeiCTBHH
Ha [8HeJb DE3eDBHHX TOKOBHX 3alMMT WM [aHeJb YCKOpeHMA. lipn
BHXOIe HENOCPEeICTBEHHO Ha mepelaTyvy AHKA yKasaTeJbHOe DeJe HE HYE
HO (IajeJb IDepemaTyMKe MMeeT CBOE YK&3aTeabHoe peJe). [JOCKOJBRY
BEDOATHOCTDE OTKA38 BHHAXYSTEJHA M Ha IIPCTEBOIOJIOXHOM KOHIE MAJO-
BeDOSTHA, DOHOJMHUTEJBRHOE YCeTpoCTBO JUKBUIMNPYET AP DOIHOCTEHD,
B uemnp rycka peje BpeMeHr KT6 BKINYEH KOHTAKT peJe, QHKCH-
pyRiero JeicTBME OCHOBHOI'O WM DEe3epBHOTC ycTpoicrBa AJAP, oIHa-

KO OTICYTCTBME €20 (LyHTUDOBKE) NO3BONAET ChesaTh ycrpoficTBo dosee

VHUBEDCAJEHEM, pel3epBAPyHINM ycTpolicTBO 3HP B uensxX pesekrnoe
32T, KoHTaxkT KL 28.3 (KL 8.3) npemosaraeTcd HCIOJNB30BATEL B

g_ﬂ-_“ﬂ“;—ﬂﬁ“ﬂ-ﬂ#ﬂ“

B cxuOKax yKa3aHO OCO3HAYEHME peJie B CXeMme, COBMemeRHoH
CO CXeMON DEe3EepBHOI'0 ycTpolcraa AJAP.
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Nenz pese KOHTposs ucupaBHocT® KTS5, xoHTakT KL 27.4 (KL7.4) -
B tlenfx 3amicy Ha wielide ocrmuiorpada.

Ha npuemHoM (OpOTUBONOJIOXHOM) KOHLIE CHTHAJ TeJeOTKIKYEeHusa
(TO), eciu OH ODTaHKM30BAH KaK CHUTHAJ CAMOCTOATEeNbHHH (oT IIA)
KOHTpoJmpyeTca koHTakToMm peJse KL 28 (Kb 8), QuxkcumpyxumM Lamgue
TOKA B HYJIEBOM INPOBOJE M BepOATHHI AP, ¥ BO3HEACTBYeT Ha Ipyuny
BHXOJKHX peJie YyCTpoicTBa JMKBIIAIMM aCHIiXPOHHOI'O pexima (0ZHOB-
HODO WM pe3epBHOTO), oTkawyanmyw BI ¢ 3anperom TAIIB. B BXonnol
ey mMeeTcHd yKazaTeJbHoe peJe KHIO (KHz). OmxHoBpementoe jpelicT-
BUE DpE3epPBHOTO ycrpoitcTBa AJIAP u uenelt npmema I0 He paccMaTpu-
BaeTcs, BONpPOC O corviacoBaHuu KH He pelleH.

Ecau curHas TO coBmecTHHEt C yCTpOKCTB2 M peJselHoll 3amMuTH,

TO OH KOHTDOJMDYyeTCA IO LenAM peJeiHOi 38IHMTH BI¥ He KOHTDOJID
pyeTcs BOBCE.

HercopaBHOCTEL JONOCJHMTEJNLHOTO YCTDOMCTBE CHTHA[M3NDYOTCH
yxacaTtesibHuM pese KH4 (XH4), npu nosBieHMM CHEI'HaJa YCTpPOMCTBO
BHBOIMTCA M3 JNEKCTBUA M IO LENSM ODraHU3alMd OYCKa B.4. CUTHBJS
U 110 LCIIAM KOHTDOJIA ODUHMMAEMOJ KOMAHIH TeJeOTWINYeHHA.
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. PASMENEHVE 1 KOOPIVHALNA JIE/CTBUA YCTPOHUCTB AJAP

I.I. Odume NOJIORSHMUA
CeueHufA AP HaMeuyanTCA MEXIY KaxIal ABYyMA Tpyonsmy I'eHepa-

TOPOB, KOTOPHE MOT'YT HITHM 8CUHXPOHHO IDYI' OTHOCUTEJNBHO ApYTa.

YerpoficTa AJIAP ycTaHaBIUBaKNTCA BO BCEX CEUEHMAX aCHHXDPOH-
HOTO XOI3, 2 kX JelcTBHA IONKXHH OHTE KOCDIMHMDOBaHH, TaK KaK
IDOBOIMMHE MEDOIDUATHUA IO JMKBUIAIMM AP LOXHH OHTBH CEJIEKTHBHH I
B YSCTHOCTH YUDaRIAKUMX BO3NEXCTHUI, HanpaBlIeHHHX Ha DECHEXDOHU-
3810, ¥ B YaCTH OIpENesyeHNs BHKJIOYaTeJel, y4acTBYKMX B JeJeHUH
2HEPYOCHCTEMH HE HECUHXDOHHO padoTanuns OO0BeIMHEeHNA,

OCHOBHHE MDUHIMIH pas3MelleHMA X KOOpIMHalMy YCTDOHCTB

CVIC LY RUE .
1. BusBJeHHHE CceuelRUua AP JOJDXKHH OCHAaWATHLCA RKOMIJIEKTaMH

OCHOBHHX U PE3EDBHHX YCTDPOICTH.

2. MEeponpuATHA II0 PECUHXDOHM3AINMII, BHIOJHAEMHE B MECTE yCTa-
HOBKM OCHOBHOT'O ycCTpolicTBa, CBOIATCA K YIDPaBIAKIMM BO3IEHCTBUAM
rarze O # OH (B 3aBUCKMOCTH OT 3HaKa CKOJNBXEHNA) M OTHINYEHII
UYRTHDYWUHX peaxTopoB RI ¢ LeJsl NoBHIeHM{npenena cTaTHIECKOR
YCTOIMUBOCTH, Bce 3TO IIPH3BAHO CO3IaTh YCJIOBUA IJIA Hepexona AP

B DEXUM CHHXDOHHHX KavuaHui,
3. OCHOBHOE MEpOIpHATHE, BHIIOJHAEMOe ycTponcTBamu AlAP,

IeJIeHue IpM 5TOM AP JMKBHIUDYETCH OTHKINYEHZeM Xaxno# B, Bxous-
melt B ceusHue APAXOHIZA, Ha KOTODOM YCTaHOBIEHO YCTpoXcTBO AJIAP,
OIHOBPEMEEKO C LIENBK CHUXEHNS HebasaHca BHDACaTHBAKTCHA KOMSHIH
Ha OI' » CH, a ¢ leJIbK CHMKEHUA HepeHanpsaxeHu#t Ha Bll - KOMEHIS

HS8 BKJINOUSHUC €€ WYHTHUDPYKIMX DeaKTODOB.
4. OCHOBHOE M De3epBHOE YCTpoiCcTBa YCTAHARIMBSKTCA HE8 pa3HHX

KOEnax Bl I JeiCTBYRT Ha BIHKINYATENH CBOEI'O KOHIA,

o. OCHOBHOE YCTPOICTBO XREJATEJNHBHO YCTAHSBJMEBATHL HE TOM KOH-
e B, T'He UpellIOYTUTENbHEEe €€ OTKJIINJYESHHMEe,

[Ipy onpenesieHMy XKoHua BJl, Ha XOTOPOM NDPEIUNOYUTUTENIbHEEe BH-
OOJIHATL OTKINYEHME BHKJINOYATEJEN HeOSXOIXMO VUMTHBETH CAeIyRIMe
COCODaXeHNA:

~ HATDY3E:Z (RanpMMED, ODOMEXYTOUYHas TTOICTAHLES) IOIKHE 0C-

TaTHCA B HIOHTOYHOM paltoue,
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- OTKJIRYATh XEJ8TeJbHO HE& TOM KORHLE, T'Ie hMeKTCA PeaxKTOopu

B u30exaKMe NOBHUEHUA Hanpsxkerus Ha BI,
~ Ip¥ HaJIIYMM CTOKS DESaKTHMBHOX MOWHOCTE C Bl npenmnoyTHTeJb-

Hee NnpuioMaTh ero B JedmmTHuE palloH,
YueT 3H2K8 CKOJLACHNA HO3BOJSET NPaBRIBHO CODPUEHTUPORATHCSH

OTHOCHTEJILHO M3GHTOYHOI'O U HedMImMTHOrO pailoHa,

[IOCKOJIBKY IO NDUHIMTY IelCTBUR OCHOBHOE ycTpokcTBO AJIAP
doJee cJoxHoe (MeHee HallexHoe), ero oTkas ooviee BEDCATeH M
BOIIPOC O IIpaBWILHOM BHOODE MECTe €r0 YCTAHOBKK IOJIKEH DelaThCR
COBMECTHO C BOIDOCOM O BHOOpE napaMeTpoB CDAGATHBAHUA €I'0 NIYCKO-
BHX OpraHoB (pasnex IY).

6. InAa nosHmeHuA padoTOCHOCOCHOCTH OCHOBHHX YCTDOACTB
(yResMueHER Spme ) XeJaTeJbHO YCTEHOBKA KX He 0YeHb CJMB3KO
kx K (ecym XapakTepMCTHKa peJse CONDOTHBIEHMA HaNnpaBiIeHHHA.

7. B cayuae, ecay omuyd ¥ Te Xe ydacTku BI (umHu) momalepTt
B 30HY CpadaTHBaHUA JIZ;LLK pa3HHX ceveHuft, TpedyeTcd COIMIACGO-
BaHMEe KOMILIEKTOB IIO IMKJaM H OCyuecTBJEHHe KX B3aMMHO¥ 3JEeKTpu~
JeCKO¥ OJIOKMDPOBKHU,

8. Ha MEeXCHCTeMHHX JIIHNAX E JMHIAX, OTXOIAMMX OT Acv,

330 B ¥ nuue ocloBHOR AJIAP nosxeH YCTaHaBIMBATLCA C IBYX CTODOH
Bl ¢ Ie/bH NOBHIEHUA HaIeXHOCTH JMKBUIAIMEZ AP,
9. {py GOJBUEX OXMIAEMHX CKOJNBXEHRAXI-ro IWKJIG , KOIlna

BO3MOXEH OTKa3 1 CTYyNeHH, WIX NpR IV[YOOKHX HOCalIKaX HalpAXeHNA
HA LWHSX OTBETCTBEHHOTO LHOTpedHTess (B 9aCTHOCTR HE8 COOCTBEHHMX

HyxIax A3C), HacTynmawmzX IO MOMEHTa cpafaTHBaHMA I CTyileHy,
MOXET OHTH DEKOMEHIOBAHO ycTpolicTBo Tume CAIIAX, pearupyuuye
Ha yron ( A8 ) mo 3JIEKT ponepelave,

HexoTopoe MOBHILEHKME CKOVIBXEHHUS OTKA38 OCHOBHOI'O YCTnOHKCTBa

AJAP MORHO TIOJNYYHTEH BRJIWYESHNEM €I'0 Ha CYMMY TOKOB WLYHTUD WX

IpyT Ipyre JmHri, UfH8KO B 3TOM CJy4Yae €CTB  HeOnpeleNeHHOCTE
B NOIKJIWNYIECHUMY YCTPOICTBa IO LeNAM HaUpAXKEHHA, ODO3TOMY [IDaKTHYECKI]
CTARBRAT LBA VCTDPOECTBA, KAXIOE H3 STHX YCTDPOHCTB OTKJIAWIAET ¢pasy

o6e uenu (pe3epBUDPYRT APYT IApyra).



7.10.407-0-174.88.%

2o

JUHIM Da3HOI'O YDOBHA HaODAREHUA Taxkxe MOIYT OTKJIKIATLCSH
ORHAM YCTPOMCTBOM, YCTQHOBJEHHHM Ha JIHILI OOJee BHCORONT'O HaIID§-
XEH¥UA. YCTPONCTBO H& GoJee cJaal0i CBA3M BHIOJHAETCA GoJee Meli-
JeHHHM ¥ IelCTBYEeT Ha OTKJINYEHIE CBOEI JIIHHK.

Pe3eDBHHE YCTDOHACTBA BKJIWYAKNTCH IO OIHOMY H8 Lenb Z Jed-
CTBYNT, K8K NpaBWIO, TOJBKO Ha OTKINYEGHIIE CBOEM LIEeNHd H3-38 He-
RKOCTaTOYHON HAIEKHOCTH HecpalaTHBAKUN.

Bosiee mOAPOGHO 3TOT BONPOC MCCJAENOB3H B /2/.

locye BHOOpa ceueHuit AP ¥ ODMEHTHPOBOYHOZ pPacCTaHOBKH II0
Hi yerpolicts AJAP (ymeT IS) BHNOJHSWICK pacueTH YCTOMYMBOCTH,
TOATBERKIANIME 9TH CEeueHUs M moJoxenne OLK, B mosamok cxeme ceTu

7 B CXeMaX I'paHHNYHHX 0O NOJOXeHMM JLK M3 YTAKELEHHHX DEeMCHRTHHX

Bapaa8HTOB 0 B 1 TIeHepaTopaM cTaHuE#t, B ollleM cJyyae ﬂZﬂ;K
IOJDKHO OTCTpauBaThCA OT Touek SUK mHemwlx AP (AP B cocerxen

CeYeHuN) .
[Ipn 3TOM IMHH MOTYT OHTH He XeCTKoll rparune¥ cevexmi,

HanpuMep, B OpuBelleHHOM npuMmepe ALK MOXeT OHTEH B padOHE IIMH
IC2, IC5, TIC9. OdHUHC 3TO ABIAETCH NOXa3aTeJEM TPEeXMaLMHHOTO
AP, HO TIOCKOJBKY YCTpoXCTBa IOJNAKHH LellCTBOBATH, DPEKOMEHIYETCSH
OXBAT MHUH IYVTEM BHIIOJHEHHA CMEUEHHA B TpeTuf KBSIDPaHT I yBe-
IAYEHUA JCTABKE AL JuK . Torzs SLK OKa3WBIETCR B 30HE
neficTriufg 2-x + 3-X KoMmiekToB AJIAP., EcuM MeDONpUATHA, IPOU3BO-
IMMHE UMY DPS3JUYHH ¥ YYeT 3HSK8 CKOJBREHUA He I[I03BOJIAET IIOJ-
HOCTBHI COIVIACOBATE YCTpDOHCTBA, TO HCOCXQIUMA B3aMMHAA UIEKTDE~
yecKad OJOKWPOBKS.

L.2, DB3suMHag CJOKMDPOBKS

Hasmune yagao3 IIC5, TICS ¢ aBywms (Tpema) ycrpoificrBamu AJAP,
HEe OTCTDOEHHEMM IPYI OT LOYIPa IO XapaKTeDNCTiIXaM cpadaTHBaHRAA
AL MK , TDEGYET COIVISCOBAHHA IX [0 KOGIYECTBY IMKJICOB I B3&
HMHOL 3JEKTDUYECKON CJOKMDPOBKY KOMIJNEKTOB. LIOKKEDOBKE MOXET
BEIIOJIKATHCA OTHEJNBHO WIS I-HX cTymeHed AJAP m O (II) cTynerei
AJAP (.5 rad/mmm, Jocr I0).

Ha smere 10 maH npnMep BHIOJESHKA B3amidOd GJIOKMDOBKE ODE

noMou pese Kb <6, CHeLMaJbHO LIA 2TOH I'eJ¥ YCTAHOBISHNOI'O B

CXeMe OCHOBHOI'O ycrTpoicTeBa AJAP., Y2 KOMIIEXTSX OHO BRINUSETCSH
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I8 DaJIeTRHO BHXOIHEM pene NI(IL) cTymeHelt cooTseTcTByRUel ycra-
HOBKOY mepeMH4YeK. [I0 IBa KOHTEKTa BTUX Desle MCHOJAL3YWTCH B Ie-

NAX BTODOTO KOMIJexTa AJIAP: pasMuxamimif B LENAX BHXOIHHX peJe

(KLI5, KLI6), samurawuuit B Lensx pesie BO3BpaTa YCTDPOKCTBE

(KL 23)., Tipu OZXHOBDEMEHHOM CpalaTHBaHNNI KOMILIEKTOB NDEXMYUECT-
30 OCTEEeTCA 33 TeM, Yy KOTOpore ucnoas3yeTcA pese KL 26 ¢ RC
KOHTjDOM, OGecleyyBalumM JOCTAaTOYHYN IIKTEJNBHOCTEH OTKJIOYE.JMETO
CHIH&J8 BUXOIHHX peJe. DVIOKIDOBKE 1 CTYHNEHM MOXeT OhTEk BhI{OJ-
HeHa HA DEe3eDBHHX pa3MHKAIIMX KOHTaKTaX BuxomHoro pene (KL 43),
KoTopHe cHiManT "+<20B" co cxeMu 1 cTyneHM OJOKUpYENMOI'C KONILIE K-
ra AJAP., I[IpMODUTETHOCTL IEepBOI'0 KOMILIEKTa OJecreuuMBaeTCA HacTpOoX-
xoff pese MomHocTy KWI BTODOI'O KOMILIEKTa Ha YTOJ,Q07CTaHIMK

OT &40 Ha IO-:-IS? DU TOM 3H8KE CKOJIBXEHMA, KOTODHKM TpedyerT
GJIOKUDOBKY (T.€, na §' % IBOO).

LA MCKRIMUeHUS OTKa38 B JIMKBIISIMHM YcTpoicTBoM AJAY acanX-
DOHHOT'O Dexuia IDY BHBEIEHHHX M3 IeHCTBUA BHXOJIHMHX LEIAX Ha
OIHOM M3 KOMILIEKTOB nepermouaTesau SAZ+ A4

~ B 1e0b o6MOTKE peJgie KL 26 5TOTO KOMILIEKTa BHKINYSETCH
naxeT, nepexanuaTend SA3 ( SA4), oTxmvemimi KL 26;

— [3DaJIIeJIbHO Da3MHKSKHUEMY KoHTarkTy KL Z3 B ueny G6JrOKEpyeMo-

IO KOMILIEKT2 BKIKYSETCH NaKeT nepexnouarens SAR, coxpangiuuyl

UEeNnoCTHOCTb BXODHOY uen¥ I CTYNeHu.
BreleH¥e MaKeTOB NepexnnyarTeselt HeuGXOIMMO ILIA NDUCDLTE THOI'G

KOMILJIEKTS ¥ XeJaTeJIbHO LIS NPOdEX,
.3. lpmMep pacCT@HOBKE OCHOBHHX yCTpOMCTB AJNAP, nruzeren

Ha JmcTte 15.
Cevenus I,1I,IV paccMaTpUBaRTCH Kak Ypaiuue (Tymameonue)
ycTpolicTBa AJIAP yCTaHABIMBAKNTCA HE NpDHEMHHX nozcTeHim..X IIC2 m IIC5

X HaNDaBJICHHHA DpeJie CONDOTEBNEHUA ALj,x  MOTYT QMKCEDOBLTH
UK B ymodo¥ TOuKe mpakTmuecku no SJIC rexepatopos CI, Cc, C3,

B ceyenye I BXOIMT eme Bl B HEepaCKDHTYD 48CTEH 2HEPI'OCHMCTAMH,

0o ceveHuo [I MOXHO DEKOMEHIIOBATh DECHEXpOHM3aimy (CBAlk cCl.6ad),
B ceyermxm IV yeTpoicTBO AJAP mMeeT B3aMMHY® OJIOKFTOBKY OO I CTy-
Nexy: ¢ NDHODWTETOM IO OTHOWEHMX K yCTpORCTBAM B CEeYeHKM J.
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Cevyenusa I, ¥, ¥I, YII, X NpOXORAT IO MAaruCTpPaJBHHM CBA3AM.

CeusHue [l MOxXeT paccCMaTpUBaTBCA KaK CeueHie TpeXMaunhHOI'C AP

¢ 3UK B paitone IICR. Ycrpoiictea AJAP ceuexnit I 1 I1 moryTr nps sTom
padoTaTh,HO, IIOCKOJBKY OHM BHIIOJIHEHH 0e3 cMeileHuda, AP C smmﬁmx
[IC2 IOJIRHH JIMKBUOMPOBATH yCTpolicTBa, ycraHonleHHHe Ha [ICS5. OHM
oxBaTHBakT WHHH [IC2 ¢ KO3(DPUIMEHTOM YYBCTBHTEJNBLHOCTH peJie CONpOTUr-
deaua (cM.pasznenr 1Y) He menee 10412, a nmis odecleueHMA CEJEKTUBHOCTA
MVEeT OTCTPOIKY IO KOJMMYECTBY LPKJIOB (3 npotuB 2-x B ceverum I,II),
JCTGHOBKE OCHOBHOI'O YCTDOHCTBS AJIAP"uum 1ICO 00BACHAETCH TeM, YTO

Ip1 3afaHHOM IIpeodJalLawiieM nepeToxe MowHocTH oT Ci k IIC7, [C8,
oTH/OYeHMe Bl y uuH [IC5 nmos3soJiAeT oCTaBHTh HArpysky ([IC4) B M36H-

TOYHOX YACTH SHEPI'OCHCTEMH.
Y umH npoMmexyTouHoit [IC4, ecu Harpys3Ka OTBETCTBEHHA, MOXHO

IOCTaBUTE yCTpoicTBO AJIAP MMeKilee XapaKTepUCTUKY C LEHTDOM B Hada-
J&é KOODLZHAT ¥ B 38BHCHMOCTHM OT 3HaKa CKOIBREHUA OTKJINYAKIEee

[IC4 ¢ pasHHX CTODPOH, JTO YCTPOHCTBO MMEeT I CTyneHh, 1l CTYNEHL K&
2 IMKJQ 8CHHXDOHHOT'O XOIa ¥ OTCTPOSHO OT WMy [IC2 m iICo, iL.7rms
KoMiliekTe Ha [IC4 TpedyeT cCrelMaJgbHO{ JIOTUMKM BHXOIOB YCTDOUCTE
AJAP Ha BI 5-2, a uMexHO npy padoTe ycrpoidcTBa AJIAP HuxHed Uenu
MORKHO OTKJINYATE BEDPXHKWL, 8 HaoOCPOT - Heab3dA, I CTyIeHb: YCTDOIICTE
AJAP Bl 5-2 npu »TOM IOJEKH2 BHBOIUTHCH.

[ICS mMoxeT orasaThCA B 30He ceueHuA Il ¥ ceuenus ¥. LA padoTH
npu AP o ceueHuw ¥ Ha [ICS ycraHOBIeHH ycTpoicTBa AJAP Ha BI
5-6=-7. OHM BHIIOJIHEHH CO cMemieHueM Ha <0%, OTCTROEHH OT WMH IPOTH-
BONOJIOXHO! nOICTaHIUM 7 ¥ C NpeuMyuecTBOM (OTKINYEHNE JIMHUK
cupaBa oT [ICS ARIAeTCH NDPENIOYTHTENIBLHHM) COJOKMPOBAHH IIDK DaBHOM
KOJMYECTBe IMKJIOB CcO II CTYNEHBI YCTDOMCTB, YCTAHOBIEHHHX Ha Bl
5-2. [JOCKOJNBEKY B cepelyHe MarucTpanabHOY cBA3x 5-6-7 NMeeTCA 3Ha-
YUTENBHHYE IOTPEeSHTEeNb, KOTOpHZA XesaTeJBHO OCTaBAATE B U3CGHTOUHOH

yacTH, y mmH [IC7 CTOAT BCTpeYHHE KOMIVIEKTH OCHOBHOT'O ycTpoficTss

AJAP. Onz orcrpoeHn oT mmH [ICO, BHIIONHEHH C [ CTYNEHRK, < LNKJIaMA
BO II cmynefm( IPHODUTETHO K YCTpOiCTBY AJAP 5-6-7), QUKCUDYRT 3EaK

CKONBAREHNS ¥ OTKINYaNT,KaK X BCTDEYHHE ycrpoiicTBa AJIAP IICS, oGe

napaJsuiesibEHe B, [muan [IC7 - IPaKTHYECKM SBIANTCH MEHAME CTaHimi
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4,5 7 JUK B pajtoHe ux He ORMISETCA, CTAHIMA O HODMAJIBLHO HMEET
CUWIBHYD CBA3b ¢ [IC7. BapyaHT BKIKYEHNA OCHOBHHX yCTDGUXCTB AJAP
Ha Bl 5-6-7 paccMaTDMBAETCA K3K KisccHYecKum(CMOTDM n.B pasgeda
i,I), HO TpeSyeT GOJBIOTO KOJMYECTBa YCTPOUCTB B NOTOMy pOBKO-
MeHIVETCE JMUL B CJay4ae OTBEeTCTBEHHO! Harpy3kyu Wi AdC.

CopoBa ot IIC7 ceTh dosee COOKRKHOR KOHQMIYpalyl, aCHHXDOMHHA
Xul IO Xa8RIOMYy CedeHMo JIKBUIMDYETCA <-MR ycTpoicTBamm AJIAP,
YCTAHOBJIEKHHMY Ha pa3Hux Bl u#,BO3MOXHO, pasHux IIC, 3UK B ceyenuu
Y1 npennonaraeTcs yxayseHHwM oT IIC7 ¥ nnd JuxBYIaumuM AP B HCM
ycTaganmBanTca yoerposictsa AJIAP Ha JICO m IICIO, oTCTpOeHHME OT mMH
iC7 ¥ mewime I CTyRerb, ¢ KOHTDOMDYENMHX IKia Bo II CTyrexn.

[ICS oxa3umaeTcqd r 30He GuK ceuyenuda JIl B X, TOTOMY 3IecCh
YCTEHSRIXBAKTCA IBa ycTpoicTra AJIAP, BXINYEHHHE B D83HHE HAanpanse-
KA, UMenlye ciMelieHusi, B3auMHYD OJOKMOBRY l-X cTynexhe® u orcrpoli-
Ky OO0 KOJMYECTBY LMMKJIOB <-X CTYHNeHelX C IIDHODUTETOM YCTpOACTBY
BRJIOUEeHHOMY B 9-7, Kak MeHee HapyuamueMy 6aJaHC MOUWHOCTEX 3 veTH.

Ceuenre JIl npoxomuT ¥ no Bi S-10 u AR B HeM BHARIAETCA
ycrpo¥cTBoM AJIAP, ycTahnORTeHHHM Ha [ICI0. OHO mveer 1 cT'meHs m I
CTYIEUT © 2z-Mf WMKJIa M. [OCKOJIBKY XADSKTEeDHCTHKA peJie CONDNTHEB-
nesns AL 3« He OXBaTHBAET LEHH [C9, JNKBUIAIMA STHM YCILOACTBOM
AP B CeyecHuM JII MOKeT NDOXOIMTh KackalnHo (Hocte OTKINMEHEASR JIMHIY
7-S). lleperoc ycTpoitcTBa AJAP ¢ IICIO Ha ICS mMeeT HEXOTODHE ODEH—
MyWecTBa, HO BHIUJHEHNE B3aMMHOX GJOKKMDOBKE I cTyneHed Tpex ycrpoft
CTB CJOXHO, & OTKE3 0T I CTyleHH HexeJlaTeJeH.

YCcTpoucTBa AlAP, ycTranomueHHue Ha [ICI0, YYaCTBYOT Tak¥e B

JUKBHIAIDmM AP B ceveruy Yk, IlonpoGhee ?fgrpoﬁcrao AJAP, BrIYeH-

Hoe Ha Bl 7-I0 [IC 10, cMoTpu npuiaoxeHme 7.
B ceuermim 1X ycraHammuBaeTcs yocTpoficTBu AJAP #a BI I7-S ¢ I
CTYIEHBN X Il CTYNEHBO Ha 3 IMKJIa. Ero xesaTesBHO OTCTDORTEH

[0 Xa8paKTepUCTIKAM AL 3y OT ceverad JII, a LA HAIEeXHOCTH -

10 KOIYECTBY LMKIOB. B 3TOM Xe CeYSHEM JMKBEIMDYeT AP ycipolicr-
80 AJAP, ycraHomrexHoe ra BI I2-I4, OHO GoJee OHCTpoe (2 LuKJa),
HMEET CMeMeHRme IJA BauMTH LK C7, C8, a Texze JmxauIupyer AP o
ceyery®o X BILIOTH: XAC tmK IICI4.

10388 T -7 1
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1Y, PACYET IAPAMETPOB CPABATHBAHI

I7.1. CcHOBHLE yCTPORCTBO 8BTOMATHYECKO:! JMKBRIAINM

dCIHXDPOHKOI'O pEXITVA

1v.I1.1. Og%cit pacyeTa ¥ OITOTOBKE MCXOIHHX Ha8HHVX

IY.1.1.T. PaocueTy HOAIeXaT Xa8paKTEDHCTUKM cpadaTHBEBHUA
peJie CONpOTKBJIEHILA, LCHONb3YErHE B AZ;,, » AZpy » AZpy poute
MrllHoCTE KWI, reJe BpeMeHN KOHTDOJIA LIATEJNBHOCTH MNepuona
gCHHXDOHHOTO X0Za, peJe BpeMeHy, QCYyuieCTBIAKINIX JONOJHUTEJNLHYE
BHISDRKY BpEMEHM [IDH HCIIOJL30B3HUK DECUHXDOHN3a1lM.

[Ipy 3TOM COIVISCOBAHNE XAR2KTEDHCTLEK CpalfaTuBaHm, Aoy ¥
KWI ocyuecTnifeTCA OYTEM ODMEHTSIMM X3DEKTEDUCTHKYE CDPalaTHBy-
K KWI OTHOCHTeJbHO XaDAKTEePHCTUKHX CpalrTHBARMA AZ py , &
B oJayuse yclonp30BannA AZp, B KeuecTde KZy HacTpolxa
KW 1 Npou3BOIXTCA NO HapaleTpy, XapaKTepusynuleMy HadaJo acuuiX-
DOHHOTO XOZ&, — KDUTAYECKOMY YTUIY 0 ,p

[IODAZOK pacyeTa JapaMeTpoB cpalaTHBaHUA OCHOBHOIO yCTpHii-
CTBE IDEIyClaTpVBaET:

1. Onpenelledye MCXCLHEX AaHHUX ~ IIOCTDOEHEe B KOMNIeM( -~
HO{t CLIOCKOCTH TOZOrpagoB conporsierui JZp B MOWHOCTR bF.

LJIA paccMmaTpuBaeMuX cxeM (pasgea IY.I.I 3) R ceueumit AP, TO
@CTEH COBOXYIHOCTE GEDBUUHHX 3Hayemul Z u S ( TpexduzHOH)

B IDIKJIE 2CUHXPOEHOLG XONa (4pTyMeHT S ) Ha BXOme ycTpoicTsa;
<. TIOCTDOEIZIE X2DAKTEeDUCTIK CDalsTHBAHUA DeJie COmpo-
TUBNEHUA, OTCTPOGHHHA OT roforpafos Lp BHemHMX AP. OT Harpy-
30K ¥ OXBaTHBEILMX IOLOrpadH ZP AP [0 KOHTDOJEDYEMOMY ceye-

HIX BO BCEX CAEMBY U DEFAMEX;
3. ODOBEDKE KOBUCKIMEHTOB TYBCTBATSABHOCTZ [eJieé COLO-
TUBJIEHIA;

4. onpenejelnne CXOMLEEeHRA OTKS%8 Somm npsd KOTODOM
LaHHoH CTYNEHb YJCTDOACTBA HAYMHAET OTKA3HBETh, U CDEBHEHHME IO
C OXVIAEMHM CKOILESHIeM:

O. NOCTHOEHIE YADaKTEeDUCTUXY CPalaTuBaHER TeJe MOILHOCTH
I IDOBEDKE €T0 KOSLATARHTA YYBCTBRTEJBHOCTXS

. CHDELEV.EHVE BPEMEHHRX X3pEXTepACTI¥ YCTDONSTBE.
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IV.I.1.2. licxonnne IaHHUE B YeCTH ZP' Sp , IAp DEKOoiieH-
IyeTcs IOJYYaTh N0 cneuyasbHolt mporpamve /3/ wiM mporpamme "ADAX"
030 3CHa. HeXOIHHEe IAHHNS MOTyYanTca cpasy (3 OfMH pacyeT) AJA
ocHoBHOTO ( £ P, Sp ), pe3epBHOTO M LONOJHMTEJBHHOTO YCTpOLCTB
piaP ( L AR ), [Iporpamva NO3BOJAET NOMyudTd AP no JKOOMY ceve-
40 HCKYCCTREHHHM 3aIaHueM yrJia pacxoxnerus 3JC msyx (Gouee)
TPV IeHepaTOpOB OT HYJAEBOTO WIM ONpeleJfaenore KaruM-Jui00 pac-
YETHHM 1DeAs8sPIIHNM peXRUMOM - S:In IO yIyia, COOTEBeTCIByFREI0
IIOJTHOMY ﬁ%BOpOTy OiC OXHO} I'DyNNH I'e€HepaTOpOB OTHOCHTEIBHO IZDy-

,. 0 d
ro - 360 I S, n +360°. [Ipg 3TOM Besmuntla JAC Z Bce

CONDOTHBIAEHNA B CXeMe IDMHHMAKTCA HEeW3MEeHHHEMM., P2cueT IO KeXuony

CEYEHURN AP BHIIOJHAETCA WJIA 2-X+3-X CXeM CeTHU, Ha83BaHHHX DaCHeT-
HHMY, ONITMMAJBHHX LA BHOODE XAapaKTEPUCTHK CpalaTHBAHUA YCTpOi-

CTBa, JTAReJNeHUe ycJaoBuil nosydaercs 38 cueT 3ansHuA JMIC He paB-
HHMY HOMMHAJIBHOMY ypoBHK K. = I, & ¢ KOs(dHMIMEeHTaMH

Ke E, 09Uk L De ™ 4100
L

BHBOI I&HHHX Zp, SF , v Ap B QYHKIEE OT U NPOUSBOIKTCH
IVl YyCTPOACTE CBOEI'0 CeyeHUA U Omixalmero coceniero, JITHMX
pacyeTaMy IONTBEPXNaeTCA BHOCD IPHMHUKIIOB, DACCTAHOBKE YVCTDOACTB
AJAP B CGTH ¥ NDPOKMSBOIMTCH BHOOD EHX YCTABOK.

[IOCKOJIBKY peasIBHHI NpOolecC &CHHXPOHHOTO X0Ia CONpOBOX-
LaeTCA BRJACUSHMEM CHCTEM peryJupOoBaHuA YSCTOTH ¥ HaIDAREHNA, &
CONDOTIBICHUA, OCOOEHBEO HaI'Dy3K! B TOYKaX ¢ IVIYOOXKMME OOCaX-

KaM HaIpAXEHHS, MOIYT CYMECTBEHHO MEHATECS, X8DAKTeD A3MEHe-
nes Zp , Sp, I,, DpeaubHOTO mpouecca GoNee CJIOEeH. ChIa xe
DO0aBAANTCA TPYIHOCTH, CBA3AHRHE C ARIEHHEM MHOT'OMABIMHHOTO AP.

"KOMILIGKCHAR nporpamMa pdcueTa ycroituzsoctz" (KIY) DO3BOIIS-
€T BOCIPOHNSBECTEZ H3MEHEHMNE 3JEKTDHUYSCKUX BeJUUMH GoJee CaAM3XIe K

DEaJIbHONY B TEYeHMe INOCTaTOYHO OOJEIIOT0 BpEMEHR HDH BOSLYIAHIIAX
B 8[3€DTOCHCTEME, HO DONXGGpaTh BO3MYUWEHUE, (IDABOISIUEE X aCZHXDOH-
HOMY XOIY B 38I8RHOM CEYGHMX HE TaK IPOCTO. BHBOI 3JeKTDHYECH.TX
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BeJIMIMH ZP : SP ; I Ap , HEOOXOIMMHX IJIA pacyeTa YCTpOHCTB
AJIAP, BunmoJHeH B KIIY B QyHKIMM He yrJa ? ,» 8 B J"HKIME Bpe-

MeHr. CpaBHeHue pes3yJsTaTOB pacyeTa no nporpammam Tuna “AJAP"

u "KIIY" (cmoTpu uHB. k% 8I26TmM-T6, 3CII, I980r.) mokasaic Giu-
30CTh UX B [EePBOM LMKJIE aCHUHXPOHHOI'O XOHa M 3HAUMTEJBLHOE ( TKJIOHEe-
Hue TrororpadoB mporpamvu KIIY IJIA <45 DUMKIE OT IrozornadoB mnepBoO-
TO IMKJS B OCHOBHOM IIO NIDUWIHE MHOTOMAUMHHOCTH M nellcTBUA CHCTEM
peryJmpoBaHusg, Bce 9TO NOATBEDKIAET TpCOOBaHHME JMKBAIAIMHN AP
OCHOBHHM YCTpO#CTBOM Ha NEepBOM LUKJE, KaK camoe 3QpeKTHBHOE I
HaJexHoe B pacyeTHOM vacTi.

Jlajlee npuBeleH MeTON IIOJYUYEHUA I'0JOTpagoB M XapaKlepUc-
TUK cpadaTHBaHUA IO pacuyeTHo# nporpamve Tumna “AJAP". Ina KIIV
Ja4H HOPMYJH S'om,ﬁ (aprymeHT t ). PacueTHHe BHDaXeHnaA B TEKCTe
IpUBEIEHH IVIA NEepPBUYHHX 3HaYEeHW! apamMeTpoB.

1¥.I.1.3. HameuawnTcs pacyeTHHEe CXEMH pPa0OTH SHEPI'OCHCTEMH,
00 yCJIaBIMBaKIME HauoboJbllee M HauMeHbllee ylanexue SUK OT MecTa
YCTAHOBKM yCTpOiCTBa npu AP IO KOHTPOJMPYEMOMY CEYEHMI0 M CXEMH,
Jaxue HauwueHbluiee ynasaenne JUK npu BHewHuX AP (radimua, JMCT

I15). Bumosuswrcs pacueTH AP IO HAMEUEGHHHM CEYEHWAM ¥ B pacue THHX

cxXeMax.
PesynpTaTaMy pacueToB ABIADTCA rojorpagu ZLp , S p ¢

HAHECEHHHME Ha HMX yIVIaMH v . , . D
Tolorpady BHYEDUMBATCA B KOODIMHATAX I ( P ) . dx (J )9
IpEYeM ONHOMYy ¥ TOMY K& SHEUGHAD YIVIA @ COOTBETCTBYLT TOUKH

TonoTpadosB 4 p U SP Jexaunye Ha ONHOY HIpAMOY, IpoXoIsuell yepes
HayaJo KoopmuHat (¢ yraom Yz ).

30eCh ¥e OoIpeledeTCA HauOOoJbllee OXHIAeMOe CHKOJNLXEHHe IIpH
AP 1o KOHTpoJMpyeMOMy cedeHuMbo (mpmiaoxeHue 3).

[lepro AOIYCTHAMOT'O CKOJBLEEHNA TBon (c) - BropuuHHff mapameTyp,

IO3BOJLANIMA OTJNYATE K3YaHHA OT a8CHHXDOHHOTO XOLa, ONpelesfaeTcs
IJIT HECKOJIBKUX pPACUYETHHX CXeM IO QopMmyJie
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Ihe. T . T 9KBIBAJCHTHAA NOCTOAKHES IHEDLHER _ﬁ
T. 5 = 41— 4=~ ameprocucrerm (c), cocromueit na (3

d -01 + 7:,'2 IByX vacTeil, OTNpaBHO# ¥ NpHEMHOH,

9KBMBAJIEHTHHE NOCTOAHKHE MHEpID 4acTek

T4 sz — BHEPIOCHCTEMH, NpMBeIeHHHE K 0a31CHOl
d > MOUHOC T3 ;

P D03 - Ga3UCHAA MOWHOCTS;

pnpeB - npejes CTAaTHYECKOil yCTONYMBOCTA 0O CEYEHMN
B IAaHHO# CXeMe.
Ecam Tomorpafu mo mporpamve paccumrasy npu K. = I, zenaTein-

HO yuecThb yTamesenne ycuoBmft npm K .= I,22 (0,82). 3UK m romorpatwu

Zp oMeuamTCs Ipu 9TOM mO oc: X Ra 10,07 Z, , a Sp mo

ocHt o: Q Ha:.':O.z%':m” (Za""'QUHM /IAP)'

I¥.I.1.4, A Kaxmoro #s rOZOTpados Zp NPR 8CHHXDOHHOM
XOAe IO KOHTDPOMPYEMOMY CEYEHUNO ompeletsercs yron  ‘Fp.muw
IpY KOTOPOM BeJuwiHa <Lp MaHmManbHeA ( Z p.Mud. ). OTOT YTOX
onpelieNIAeTCA TpadUYECKH, KaK yTol MeXLy ochkl R u mpoxozsmei
yepea HAUeJO KOODNMHAT HODMAJBH X rozorpady <£p (nepoeHIEKyAA-
POM K K8CaTeibHO#l B TOUKe Lp. Mu ronorpada).

A3 uucsa KaMe4YeHHHX CXeM, B KOTODHX paccMmMaTpuBaeTCsa Ar IO KOHT-

DOJMELYEMOMY Ce9eHUD, BUGUPAKTCA IOBE CXMU C KpeMEiME I'oforpadanm
Zp - HauéoNee BHCOKON M Ha:Oosee HiBKON LO JIHUE MEKCHMATBHOM

YYBCTBUTEJABHOCTH.
Ecom romerpadu Z p B DacCMATDUBAGIHX CXEMAX MMeWT CYLEeCTBeH-

HO pasEHe Be/umMHE Yp muy , TO B KBUCTBE DECYETHHX NOJIKHH
PECCMBTDUBATHCS KaXIas U8 HuX.

17.1.4., PacderT AZ§;K

IV.1.2.1. OnpenesaseTcsa S/ AZ.-MK II0 CpelHeMy 3Haue-

. ip
U FTAE T p LIS XADBKTEPUCTHR  ZLp , DACCURTAHEHX IIDX

AP IO KOHTDOJMUDYEMOMY CeYESHHK
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? (4)

rae: g)p. MUH i ~ yTOJ yp.HUH bif L L -Tolt cxemu.

JB;; - xoa(furmeHT Beca L -Tofi CXeMH,
XapaKTepu3ynumMi ee 3HaUYMMOCTD ¥ BEpPOSiT-

HOCTb. S
B xrayecTBe yIJA MaKcmuaerﬂgﬁ qucrgnTeJILHJcm peJsie f BHO1 Fe -
eTcsa OIMH M3 JBYX 3aBCAcKuX (80 mwm 65 ), GJuxaituni K mosyyeH-

HOMYy CpelHeMy 3HaueHV0, WM MeHAeTCA (a3HposKa UOIBOJMMOIC

1€ DEMEHHOT'0 HaNpAXEHHA,

IY.1.2.2. OnpeneJjfeTcs XapaKTEPUCTHKA CpadaTHBaHUA AZ,‘;K .

A. Jl1a 3TOrO BEKTuD Kaxuoil TOYKM rOMOTPadoB £p  BHEWHMX
AP yveHbwaerca Ha 0,25 Zp . [lomyueHHHe XapaKkTepUCTHKE SBAANTCH
onopruva npn Beope  AZ 5 Y

C UeHTPOM Ha JMHUM, IIPOXOIAllel yepe3 HAY&EJO KOOpIMHAT ION
yraoM  Yuy , TIDOBOIMTCH OKDYKHOCTH, He Ilepecer.awiis Hu
OIHY #3 3THUX XapakTepUCTHK. OnpenesslTcAd BeJUYMHH CONPOTHEJIEHMA
cpada THBAHUA A7 UK B I 4 [l xBaxpaKTax, COOTELETCTBEHHO

I ¥
Z f.pa. H Z—D;P » ZE
lIpoBepseTcsa, 4TO C.p cocTaBlfeT BEJMYHHY MEHBLYH,
yeM BE/MYMHE MAKCHMAJIBHO BO3MOXHOT'O CMEMEHMA XapaKTeprCTII

HaIIDaBJICHHOT'O peJie CONpOTaBIeHuA B li xmampaHT (JmcT 7,9).

¥
__Zop
&P
rne C - ycTaBKa CMelleHHdA

ﬂ“ﬂ“ﬂiﬂ!ﬁ“ﬂ-—n-ﬂ_—-“_—_-ﬂﬂ.—-ﬂ-"ﬂﬂ

X)Hrgggo.g:%xy AL 3yx JOJ/KEH OOECHEeuHTh CeJIEKTMBHOCTEH Jeitc rBus
e D R ) o BTN o Reeser
iyiiaga mompoﬁaf bA YCTDOMCTB IO KOJHMYECTBY IIMKJIOB WK R34-
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XapaKTepUCTYKE BHIIOJHAGTCH CO CMEmerweM, DaBHHM OTLHOMY

ns Tpex (C=6%, I2%, 20%), Ommaitwemy X peccumTanpoMy no (5).

Upa. C 2 0,2 XapakTepilCTEKS AZ 3yk  BUIOJHAETCH C LEHTDPOM
B HayaJe KOCDMMKET WM B BMUIE IBYX OXpyxilocTe#, HAIDEBISHHUX

B I z Il XBaIDGHT ¥ CNEileHHHX B IIPOTHBONOJOXHHM KBAaJIDaHT Ha

20%, 1 -
Eoa OkameTcs, 4T0 Zpp @ Fpp  DACIONORGHH B OMHON
maﬂpaﬁmeﬁox{eT OHTD BLIIOJNHEHa X8DaKTEDMCTANA, BHHECEHHAR E
I xBampaHT Ha 5+50%, M4 HYXKHO IEpEeHecTH MEeCTO YCTaHOBKM YCTDOL-
cTBa AJIAP.

B. [poBepsieTcs OTCTPOIKE OT MaKCHUM3JBHOT'O DalOvYero Dexiva
(c yIeTOM HSIpaBJEeHNS IIOTOKA MOMHOCTH).

[Ipy 3TOM JOJIRHO OCECIIeYMBaThCH:

~ IJIA XapaKTEeDHCTHKY HANpaRJ:SHHOTO DeJe CONDOTURIEHISA,

cmemerHol xa C B li %xBanpaHT,

* % My Y Ry f+ _ < o
ZE*P "4 }—(H—EE-"-M[\’ ‘gi COS (y’m"%@)#—/%ﬁ— g—L’DS (g?m Efpao)] (6)

- JJIA XapaKTepUCTHKY, lIpOXolsanell Yepes HayajJ0 KOOpIMHAT,
y

Zpo & ' = (6a)
C'.P = KH ZHUH 'DO:OI ros (b"mq _ EPPQE)
- LJIA XE8LAXKTEDUCTAKHN C LUEHTPOM B Hadasle ROODIUAHAaT
ZEP < KH 'ZMLJH.POS; (66)

£
U Mun,sun *c0s 50905_
P 200, MOk

48 38XuM2X peJie B MaKCHMSJIEHOM LIMTEIBRHOM padoveMm
pexume;

rie 2 wupagd. = -conpoTuBrenne  (7)

N pod ~ 8PTYMEHT BEKTOpS 4 MUN.Pad . s

Frmey - GPUHSTHI YTOJ MEKCHMAJIBHOL UYBCTBHTEJHHOCTH
DEJIE ;

K, = 0,8 - Kos}IMIDIEET HBIEeZHOCTH OTCTpOkKE,
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dpmveyanue: g syuuedt orcTpoliku OT padoyero pexuma ycTpaficTBO

KeJATeJhHO YCTaHABIMBATE HA NPHEMHOM KOHue BI
0

Ecom onpenesmomrs sBiIgeTCA padounit pexum, TO AZE’UK MOEET
OHTH HMCKINYEH M3 ycTpoitcTBa, T.e. €r0 (yHKLaM OYLYT BHIIOJHATLCA

AZ ey

1v.1.2.3, IIpoBepAeTCA YYBCTBHTEJALHOCTE peJie COIpO TUBIeHUS
AZ Uk (npunoxeHue I) B IBYX 3apaHee HaMmeueHHux (Iv.I.I.3)
cXeMax ¢ AP [0 KOHTpoJupyemoMy cedeHmo. Ecsm XapakTepuctiaka AL ayk

BHITOJIHAETCA IByMA peJe (CM.BHIE), TO YyBCTBATEJNBHOCTH LpUBEpA-
eTCA TaKke A CXeMH, np¥ KoTopoff romorpad ZP NpOXOINT YEeps

TOYKK IIepecevyeHns XapakTepUCTHK 3THX peJe (TO eCTh B 30HEe Hayads

KOODIMHAT), 7 -
K, = 30- 29 %L_—‘g—"—'-
Lp #0 (8)
Z s\ - g
7] +1-93F oo -
1A Ky = 30-20 (Z) Z 22 g/&f’m %) y,
zLp _ 4
Zo (8a)
roe | ZP-ZDI ~ paccrosgnue (OM) OT IEHTpa X8paKTEPUCTUKH Cpa-~

GatuBaHuA pede ( Zp ) IO padoyue¥ TOYKY, B
KayeCTB. KOTODOY depeTcA OJXarLmf K LEeHTDY
XapaKTepUCTHKE TOYKAa IOIOINagsa ZP

kfn_q, \fP ~ 2pTyMEHTH, COOTBETCTBEFHO, BEKTODCB L, X ZP:

3uayenme K4y B 33BHCHMOCTHE OT TOYHOCTH DACUeTOL JGJLEHO

OuTh He MeHee IZ+15. XapakTepmcTuKa CpaGaTHBaBRMA Azazpc MDXKET

BHIIOJIHATBHCSH B BHIE IBYX peJI€ CONDOTUBJIEHUA He TOJABKO [0 Y¥CJ0BUAD

oTCcTpo¥xM oT BHewHMX AP (CM.BHIE), HO ¥ IO YCJIAOPUK ofecileyeHud
HEOOXOIAMOE YYBCTBUTEJBHOCTA K AP IO KOHTDOJUDYEMOMY Ce4eHHO B

TeX cXeumaX, Kcrna ol pacloJOXeHH GJM3KO K Havaly KOOpIMHaT WA B
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il ®xeagpanTe, Bemrumpa Ky LA CXeM ¢ Zp , IPOXCIANMME
GJIBKO K HAY&TIY KOOpIUIaT, HOMXHE OHTL Ke meree 10.

I¥.1.2.4. L19 xaxuoro M3 YKasaHHUX BLile TOZOTpagoB, 2
TaxKe LA rogorpsfa Zp B CXeie, B KOTOPON OXMIAETCH NaKCi-
MBIBHOE CKOIbYEHH® mpu AP, ONpENeJAeTCA AHTEPBAT YIVIOB 4 O
H3 KOTODOM BHIIOJIHAETCH yCJAOBUE CpabarTHBauns A Zaux

29=10,-% 1, (9)

TIe ?c %; - VIV, COOTBETCTBEHHC, CpadaTHBaHMA ¥ BO3BDa-
/
ra AZ K
Mo ussecTHOMY K4 OIIpeNEJIAe TCA MUHUMA RbHHE, Heo6Xo-

mmE s cpedatasanns  AZsyk . UHTEDBEN BPEMEHR at (MC), B
TeYeHME KOTODOTO BHICJIHASTCA YCJOT e cpaCatusamus AZ uc (prc.

r,, Jumer II).
OnpenessIOTCA CKOIbXeHus oTkasa (Tu) B aTHX cxemax (mpuioxe-

e 2, gopvyna (IIR-2))
)
Somx,“ 48 .X:Z— ' (10)

[IoyueHHOe 3HaYEeHLe Somx TOJIRHO OHTH OOJIblie 3Ha4YEHNUA,

KOTODOE COOTBETCTBYET IGHHOMY AP IO NpUIOXEHUD 3.

Ipn mocTpoeruy rojorpade Zp B KOOpIMHaTaX BpeMeHa (mo
pes3yIbTaTAM DACYeTOB [0 mporpamde Tune KIV) Somx ompenensercs
110 BHDaREHIN

al

(11)

rne & T: L - BpeMm# CymWeCTBOBaHMA YCJOBHS J18 CpadaTHBAHEA
AZ%K . (0 sHANOTMA ¢ &Y ), OHpEmeJAe

MOe KAK HPONONAMTEJbHOCT: rogjorpafa ZLp , orpa-
KUYEHHOTO XAPAXTEPHCTUXOE cpadaTusaEns AZge;

7;;;, p — HEDMON IMKI8 ACHHXDOHHOTO XOI2, OnpeneJdeMuit 1o
IDOIOTKITENLHOCTE Ionorpadea ZF 38 LWKJ.



T.0,407-0-174.88.1
39

1¥,1.2.5. E.om 3HaveHud Som,; wim Ke B omo#t n3 pac-
CMATDUB3EMHX CXEeM M3JHE BeJHMK#, 8 B JApyrod HEYJAOBIE1s0DMTENbLHH,
TO BHOHP3EeTCH Ipyras XapaKTepUCTHKa CpacaTHBEHHA Azgqn H II0B-
fonsieTca pacyeT po pasp. IV.1.2.2+1Y¥.1.2.4. BunoJjxeHue KOPpeKIM
BO3MOXHO, HAOpUMED, LIyTeM YMHBUCHUA CMeuieHHMA AWM OTKas3a o7

MEUICHMH XaDaKTepUCTHMKA cpadaTHBAHWA, €CF¥ BCe T'OROTDagH £p
IPCXOIAT BHIIE HA4YaJa KOOpIMHAT; 9TO yBEJUYMBAET B J3HHOM CJydyae
Ky » XOTA ¥ yMEHBUAET MHTEDBA YyIVIOB 4? , B XDTODOM

BUIIOJHAETCS YCJOBMA cpaaTuBauus Alsye .

[lepexon Ha XapakTepUCTUKY C IIEHTDPOM B Ha4yaJle KCODAMHAT
[I03BOJIAET YIYYIMTE Somx u Koy 8 I‘onorpa@e Zp , IPOXONA ~
IMX BOJM3M HadaJa KOODIMHAT.

Ec YyBCTBUTEJBLHOCTH YCTPOMCTBE WM €0 CKOJIbX¥EHUA OTKa-
38 HeIOCT&TOYHH,TO CJeIVeT DAacCMOTPETh IPYyIoe MEeCTO YCTaHOLKN
VCTpOiicTBE WM NIPEIYyCMOTpETS> YCTAHOBKY, B KpaiiHeM cJaydvae, BTORO-
'O YCTPOMCTBa HA OTIEJNILHYW I'DYIINYy DacCyeTHHX CXeM.

I¥.I.3. Pacuer /.]Za“
Yrosl MAKCMMAJBbHON TYBCTBUTENBHOCTH DEJe, BXOLAMIX B 12 Oy

33BUCHT OT TOTO memoumb3yercs sm AZcy B xadecTse AZy B
AZp, wm HeT, Ecim HCHONB3YeTCs, TO YIOX ONDEXSAAETCH YCJO-
ByeM OGeCHeYeHMA CDACaTHBAHMA NDE JIJie »  GJM3KOHM K

Vxp  » ©CHE He MCHOMB3YSTCA — YTOJ MAKCEMATBHOE LyRCTBUTEJNb-
HOCTE ompenenssTca, kax B pere A s

I¥.I.3.1. Pacuer A/ 0.4 5 ECJH MCHOZB3YETCA I CTYNEHDs

e 1IC TozoTpagan Zp onpenenseTCs cCpellHee SHaUGHKE YIVE
F5 e B CXeM2X, NpeNycMaTpuBalmmX AP 10 KOHTDOJLDYEVONY
CEeYeHUN,

(I2)

I'IE ;= ...Q- '
2 EP‘B'.KPL D'ZL‘? (P) onpereJiaeTCcss JJA L —0f cxXewi B TCYKe

ronorpaga Lp , COOTBETCTBYWLSE
KDETHYECKOMY JyTIy = S kp
(npwioxeHme 4).
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B KauecTBe yIJIa MaKCHUMAJBLHOMY YYBC TBUTEJBHOCTH DeJe ffmt
BHOUpaeTCHa OIMH U3 NIBYX 3aBOICKEX SO 650), OJGIRAIEE K
[IOJYYCHHOMY CDEIHEMy 3HaueHMO, LONYCTHMO HNDMHATL IM« , OT-
JMYaouiiica OT 38BOJICKOI'O., EI0 MOXHO INOJYWMTDL IyTeM COOTBETCTBYD-
ero u3MeHeHus PA3UPOBKM Lemei TOKa n Hampsrenns AZ Ly
10 CDE8BHEHUK C NIDPEIYCMOTDEHHHM B CXEMe.

IY.I1.3.2. Ecanu SPH‘q rmo paspesy I¥Y.1.3.1 coBuagaeT ¢ EPH,q,
no pazneny I¥Y.I.2.1 wm I cTynens ( AZM ) Ee JCIOJb3yeTCH,
10 IpPOBEPAETCA BO3MOXHOCTH Mcroib3oBasia AZ,,. B xauecTse

AZ ey

K pagoTe A7 L. npenbABIsgeTcH 60Jee XecTxoe TreGOBaHMUE,
ueM kA7 UK , TaK KaK TpedyeTCH CHUHXDOEM381MA ero aefcTsun A
¢ neiictsmem pese mouHocT KW . Tlostomy Te xe 3sHauenws Ky uat
aNT MEHBUME 3HAYCHUE  Spme -

B paspese 1Y.1.2.4. 1A OpUHATOM XapaKTepUC TIKH AZ%,C
onpemesieEH AP , & B pasnele 1Y.1.2.3 Beauumsu Ky B IByX
(mm Goree) 3apaHee HaMeYeHHHX CXEeMaX.

[lo u3BecTHOMYy Ky ONpeneiAeTCA MIHMMAJIBHHEA, HeodXo-
maMiit IUIA CpaGaTHBexUA, MHTEDBGA sPeMsHE AT (1C), A KOTOPOM
BHIIOAHAETCH YCJOBUE CpadaTHBaHUA AZ ey (puc.x auvcr II).

CrospxeHue oTKasz” (IY1) paccumTHBaeTca 1o gopmyae (2-5)

IIPWIOXKEHUA & CD” %
C = 28 xA;f = (13)

omK.,

TIe COEM -~ YTOJ MEXIY CcepenyHO# MHTepBaJa ;:S' ¥ YTJIOM,

1P KOTODOM BHIOJHAETCHA YCJIOBHE CpadaTHBSHHA
(BosbpaTa) pene mommocts KW1T  (cm.pas<
nex 1¥.1.5.2).

[IONy4eHHOE BSHAUEHNE O ppe JAOMKHO OHTH GOJTHIE 3HAYEHHSA,
KOTOPOE COOTBETCTBYEeT IAHHOMY AP 1O NpWIOXeHED 3.

lIpoBepseTca CRoMbxeHHe OTKasza (I11) B 30He BO3BparTa AZC.L{
B IMKJIE aCUHXPOHHOTO Xola mo Jopmyse (II2-7) DpwWIOKEHHA <

S = 360~ ASL (14)
omkb 18 5
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[loryyeHHOE 3HAYEHUE S omx LOJXHO OHTH OOJblie 3HAYRHRA,
KOTOPOEe COOTBETCTBYET ILaHHOMYy AP IO NPUJIOREHUD 3.
[Ipy MCIHOJB20BAILM A pacueTa napaMeTpoB nporpamw KILY

dopmysH (I3), (I4) uMenT BAL

T -
Somx= 830 ﬁ“%ﬁi{ﬂ (132)

TIe A‘im /C’) .- MHTCDBaJ BDEMEHM MEXIY cepermHol 4T n 0T~
MEeTKO! BpemeHM, NpX KOTODOH BHIIOJNHAETCA YC 10—
Bye cpadaTuBauuA (Bo3BpaTa) pene MoumocTd KW 1 ;

[« _ 162 (Tas '4T2 (I14g)
Oﬂ'II(.B T

AP
Ip# YZOBJeTBODHTEJNBHOCTH DesyasTaroB paciera AZzy

IMEKIETO XapaKTepucTuky AZ,,. » NOCTERHall MOKET ONTD
ACKJINYEH H3 CXeMH ycTpoiicTBa AlIAP,

I¥,1.3.3. Ecom  Yyy Do paspmeny I¥.I.3.1 He coBnazact
¢ Yu¢ 1o pasmeny I¥.I.2.1 wm S, 00 paszeny IY.I.3.2
MEeHBLie HeOOXOoIMMOI'0 LA IAaHHHX pacUeTHHX CXeM, TO XapaxkT2DHCTIKE
©Ha0E THEHAS 42. BUGSHDARTCH TONBKC N0 VCNOBMW OTCTDOAKM
0T padouero pexina 0 BHpaxeruw (6) pash. 1¥.I1.2.2. [IpoBepanTCA
YYBCTBUTEJBHOCTE peJie IO CONDOTHBIEHK B COOTBETCTBEM C pask.

I1¥.I.2.3 ¥ CKOJBXEHMe 0TKasza no pasneny 1J/.l1.3.%.

Bcom Seme 10 SopMmyde (I4) MeHLue HeOOXOIXMOTv, & MO
bopvysie (I3) YIOBIETBODUTENBHO, NDOM3BOINTICH KODDEKIEA XA DaKTe-
puctuxn AZpy © ueaph cOmmmenud BemwE S,

1¥.1.3.4. Ecot XapakTepHCTUKS AZ“; c ‘Puy 0O Dazneny
I¥.1.3.1 mveeT HeyIOBNETEBODKTEIbHHE OOKS38TeM Spme ,» TO
BO3MOXHO MCHOJNb3CBEHME STOTO peJe TOILKO B KayecTde AZny

a o AZry depeTCH peJe C Yme 1o perpeay IV.I.2.I z Gors-

WD BHAYCHWIME Spme . OT0 5IPEKTEBHO ODA DACHONOKSHMM ‘Fw.y
B pasHux (I u II) KBaigpaKrTax H OOTOMYy Da3HuHO! OTCTpOIKE 31RAX

X8DaKTEePHCTHK OT CONDPOTUBICHWA HAIDY3KM, ODUEETHDOBEHHOTO KaK
I 3HE8K CXOJNBXEHUA B OJLHY CTOPOHY. lIpH 3TOM COOTBETCTBEHHO Iepe-
CM28TDEBaKTCA B2DUaHTH CIOCJAB30BAHUA peJe conpoTueiaeruit AK ZI

(JmicT 3),
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Iy.I.4. Pacuer AZny

Bonpoc ¢ JmKEMKaimy AP Ha IIepBOM LIKJE CuUeHh aKTyaJeH

(1¥.I.1.2), MO3TOMY DEKOMEHIYETCH H3 OTBETCTBEHHHX JIMHHIAX
SJIEKTPONEpeady Hampsxeruem e 330 kB miets AZny . LK
OdeCOeyYeruds ero ONTUMAJABHON padoTOCOOCOOHOCTH TpedyeTCHA Kak
MOXHO OOJIBlINE 3HAUEHHA 4':8};,,_, A 15,,, u) HHTEep3as2 yIioB (Bpemedd)
rofiorpagoB COMPOTMSNEHME  Lp , 38XJIYEHHHX MeXIy XapaxTe-
onctuxary KZ+4 u KZr  (omer 4),

IY.1.4.1. B Kaue.TBe YYBCTBUTEJBHOI'O peJe KZ NCNOIb~-
ayercs AZou W GepeTcs CBOE peJe, DaCCUMTHBREMOE IO pa3:
nesam IV.I.3.1, IV.1.2.2. B kauvecTBe rpydoro pere KZr MoxmeT
SHTH MCIONB30BAaE AZsyxe , HO B BTOM CIyuae ero yPoJ MaKCH-
MEJIBHOK YYBCTBUTENBHOCTY XEJaTEJHHO IMeTh Taxolt me, Kak Ky
( AZpy ) B pasnexe IV,I.3.I.

B cTyyae HENCHOJNL30BAHUNA AZ syk XapaKTEpUCTHKa TPYOOTI0
peJie CONpOTHBICHUSA KZ, cTpouTcd Tax, 4TOGH OGECNEeWETSH
Ky = I24I5 B pacueTHHX CXCM2X, TpeOyIRpX CHCTROX JMKBILINE LMK
AP 1 XOpakTepul3yoLUXCA MAKCUMAJNBHHEM ¥ MIHMMAJIBHEM YIaJIEHUEM
rojorpaga p OT KauaJa KOOpIuHAaT.

[IpoBepAETCA, UTO TOYKa rojorpaja <Le , COOTBETCTBYMIAS
yIVIY Y , TIpY KOTODOM NPOMCXOIMT IIeDEODUEHTAIMA peJie MOLHOC-
T B paccMaTpuBaeMolt cXeme, He BHULIE (C 3amacoM) 32 Ipelesm
X PAKTE PLCTUKY KZ. . Ecom 3T0 YCJOBME HE BHOOJHAETCH, TO
HEOOXOIUMO O0ecleyliThk TaKOe B3gMMHOE pa3MelleH)e XapaKTepPHueTIX
KZ.x KW1 |, urodu KW1 ycneno nepeopueHTHPOBATECH [0
rosspaTa K< .

1V.1.4.2. OnpenesAeTCs BEJMUMHA K« B0 Bcex HHTEDEeCYiRX
pacyeTHHX cxemaX (cM. pasnmes 1Y.I1.2.3).

[[o n3BeCcTHOMY Ko OnpelnesfeTcs MUHHUNMAJLHOE BDEMS CYIIECTBO-

BAHUA YCIOBHA cpadaTtumamus K<r , O £ (puc.r, JoeT I1), HeobXo-
IIIMOe IJIA CcpadaTHBaAHUA IIOCJEIHEIO.

mpenesiAeTCA UHTEPBaJ YIVIOB (Bpemeru) rojorncge ZLp
B KOTODOM CYMECTBYET YCJOBUME CDPEGaTHBaKUA I'DYSCTO pese CONDOTER-
sexmi K2 A9 /3T )  mo fopMyne spazormuEch (9).
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A?"'-‘ lcs't'.r "?;.r ’

X mHTepBeXy yTAOB rojorpads Zp , B KOTODOM CYWecTBYyeT yCio-
Bne cpeGaTHBaumA codcTBeRHO Alpy , T.€. LHTepBak, 3aimoueH-
uwit Mexmy xapaxtepncTimamu KZy ¥ KZ,

A?Qq = I%U.f _?U.‘ti 9 (ISE]
‘“?”-‘4” I%}r - 3'5,11. I (156)

Ecom1 AP BO3MOZEH C O0OMMM 3HEKEMM CHKOMILXSHYA, Te B Jadbh-

HedflX pacyeTsX MCHIOIB3YETCA MEHbllee #3 UBYX A 50,4 .
lio ¢opiysie (IC,11) onpelesseTCA CHOMNEXEHHE OTK&3a I'pyoorc

pese conpoTnaiexns (cMm, pasmen IV.l.z.4).

IpoBepAeTCA CHOJIbXeHae OTKasza (Il) OpH LPOXORIEHWN! TI'OLo-
rpafoM Zp ~ EHTEPBAJA YIVIOB ﬂgﬂ-u B COOTBETCTBEY C (JopMysIol
(Tie-10) npuwioxeris 2 npu -)_l,,m = },15¢C,

Q _ :{}Q‘fgd,_,n'q" (;

Ecy HamMeHbulce K3 3HAUeHMt CKOMLXEHUA OTKARS 30,7,,_
no gopmyasi (10,11,76) ylnomneTBopsAeT Thnedopaximy Tabau H 1
NDWIOKEHKA 3 LIS IeHHO: cXeiH AP, TO pacieT 3aKeHIMBaeTCH.

1yV.1.4.3. Zcait pac:eT 0o pesnery lrv.1.4.2 He ofecrneuuBssy
HEOGXOIMMOTO ZEZYEHMA Opme NpMYS  JIALMATUPYDIMM ABALETCS
spagenne Spme 00 gopwyae IS, TO C LEMED YIYGlHAA
KacTpoivy 42,y — BHOHNpAETCA IpyTes YapaKTCpUCTEKE Cpada Thi-
Baxus pene KZ, (C BOBMOXHOCTLI HOLYYEHAR GONBLETO AT n g

JT28 KODPeKIMA BO3MORHA:
1) oyrem crrxerua Ky o pacyeTHHX cXensX jJo 7+10;

Z) DOyTeM HCLOOJE30BEHUA JUDATTHYECKOL X&DarTEeRUCTIAKA C
CONpOTHUBJIEHMEN CDaCaTHESHYA, DAOBHHM COUDOTHRBIEHNK CDAGSTHBAHKS

KIYTOB0Y XBLSHTGPUCTINT M COOTHOLEHMSM ocef £ = 0,75 RV

$~3
O
I

]
|

!
s



(G2 Tae~7A

T.7.407-0-174.88.1

44

[Jocsie KODPpPEKIMY MTOBTODAKNTCH pACYeTH ,42,7,4 10 Da3neJaM
Iy.1.4.1, I¥.1.4.2.

B cayuae ucmonb3osamua peie KZr C 3JIMIITHYECKOiIl Xa-

DAKTEPUCTUKOY CROJIbXEeHME ero oTkasa (Tu) onpepengeTcs 1o QopMy-
Je ([I2-8) mpuwroxeHus 2
A

S’Dmk-é‘ lf--—--- (I16a)

3 CKOJNBXEHUE OTKA33 COGCTBEHHO AZp, - 10 dopuyne
(I2-1II)
Somx =0,074 A?n,u _

1¥.1.5. Pacuer KW

I1¥.I.5.1. XapakTepucTuxa cpadaTuBanng KWI xeJaTesnHas

WIS DAHHOHM pacCyeTHOM CXEMH, IMPOBOIUTCA 4Yepe3 JOBE TOUKH
Ha rojorpafe Sp

~ IlepBafg TOYKa - TCYKXa, COOTBETCTByHMad YIUIY 9;/ B
CepellHe HMHTEeDpRaJia YIVIOB a?’ , B KOTOPOM BHIIOJHAETCHA YCJOBHE
cpadarhBanni  AZp, (upn McmomssoBammu AZp,y B KauecTse

kKZy AZ,, OepeTca TOUKa COOTBETCTBYMUAS YTy Do M0 TPHIO-
XeHw0 4);

- BTOpasg TOYKa - TOYKA, COOTBETCTBYyHUAA YIVIY $} B
CepeliHe MHTepBaJa, B KOTOPOM BHIIONHAETCHA YCJIOBUE BO3BpaTs
AZD]J .

XapakTepucTuxka cpadatusanusa XKW1, yIORIETBODAKILAA BCEM
CXeMaM, MOXET BHOMPATHCH IpaduuecKmM OyTeM. B 3TOM CJIyd4ae MOXHO

PEKOMEHIIOBATE IIPOBOIUTEL €€ d4epel3 IBe TOYKI OIpEeneJicHHHE CJelylo-
LM 00 pa30h:

- OJIlH& - KaK CpEeIHAf, TO eCTh paBHOYIaJeHHad, H3 TOUYeK ?w .

JeFamX Ha TIolorpa@ax SP I X8PAKTEepU3YOUMX CEPEeIUHH
HHTETPaJIOB YyIVIOB A , B KOTODHX BHIIOJIHSETCH YCJOBHE Cpasda-
rusamus  AZ DU . o LI Kp I cXeM ¢ MHUHEMAJIbHHM X MaKCH-
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tAJIbHEN yIAJeHreM roforpafa Zp OT HAavaNa KOODIMHAT;

- IpyTafd - KaK CpelHAA X3 TOueK, JexaliX Ha TeX Xe IoZorpa-
GeX Sp ¥ XapaKTepA3YOUMX CepelyHH HHTEDBAJOB YTJI0B, B KOTODHX
BuIOJHAETCA yciaoBue Bosspata AZ, y .

OLicHMBaeTCA OTKJIOHEHMe mocTpoeHHOR XapakTepucTuxu K W 1
Vv
OT #eJiaTeJbHOIl ILIA Kaxnoil CXeMH KaK pasHdLa MeRIy yIJiavu S

nepeceyeHusa Irojorpaqa Sp XeJaTeJILbHOM M BHODAHHOL XapaKTepUC-
tuxalrm KWI B 30He cpadaTHRaHUA AZ 8 ( ?c,c u B 30&01(3
BO3BpaTa ’42&4 ( ?,_-.,5 ). Ecum S;.c > 10° nm ¢ g 7 <U
pacueT KW1 HeoOxomuvn cresiath C IOMOMBR 8HAJMTUYECKOLO YyCpel-
HEeHUs XapaKTepUCTHK.
17.1.5.2. AHBJUTUYECKUY pacyeT COCTONT B CJeIyuilem: IJiA
KaxUo# K3 pacCcMaATpUBaAEMHX CXeM ONpeleJAKTCA lNapaMeTpPH CLadaTHBa-
Hua KW1:
Sgpi = MOWHOCTH CpaGaTHBAHUA, KAK PACCTOSHME OT Havata
KOOpOUHAT IO JIMHUM HYJEeBHX MOMEHTUB,
&P%i ~ YyT0J MAKCHMAJBLHON YYBCTBUTENBHOCTU (OTCYET OT
ocz P).
OnpenenaseTcd ycpelHeHHasa XapaxkTepucTuxa KWI:
G E_F;g ~ CpeIHAA MOUHOCTE cpaCaTHBaHUA;
Eﬁf’; ~ CpEeIEXM yIoJ MAaKCYMAJLHOA IYBCTBUTENBHOCTH;
Ef,cp —~ CpelHuil pacueTHHI! YTOJ MAKCYMANBHOM HYBCTBUTEJH—
MX.p

HOCTH *

(I7)

% B cayuae, ecom TOIOrpadH SP JIEX3T B DA3HHX KBSIDAHTSX,
XeJaTeNbHO OPHEHTHDOBATHCSA HA NMEPBYKW TOYKY, CpPEIHKN K3 3;, ﬁ]’ ﬂf.)
npeHeCpETas CepeauHaMz mETepBatod BosBpata AZ Ly
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nIe L -~ HOMED CXeMH;
O : 0
f+K ~ HOMGpa CXeM, B KoTopux 9C 2 yn.*z.; Z 90"
k+{+1 ~- HOmepa cxeM, B xoropsx 270°2 Y41 2 ¢0°;

/3; ~ ROBQQUIPICHT Beca CXeMH, XapakTepusymoumd: ee

3HAWITEIBHOCTL ¥ BEPOATHOCTE.
o

| Q tp &# 0
SCTH Q[{P > 0, TocPQOO-? fﬂf_q = ymp 0? -90 (qur.I,2 puec., 4
e 9); eqmn Sgp <0 , 10 270 2 Ao - 180° +
n .
fz‘?,,_ﬁp > 90 (qur. 3,4 puc. 4 Jmer 9).

o8 Scip £ (0, TO HpX HaNpaBNEHM! AKVIBHON MOUHOCTH OT UH
3 JUHID 3aMEHYT XKouHTanT KWL2 u curHaay "AP ¢ yckopermueMm" Gyner
COOTRETCTBORATE AP C TODMOXEHMEM I'€HEeDaTODOB, pPaCROJIOXEHHHX
2a umuaMp (38 cauHoll ycrpoitcTma).

lpuHuMaeTCA Ta HacTpoftka KW I, roTopasa odecrneduBaeT
MEHBbIEe OTHJIOHEHUEe OT XeJaTeJJbHOHM XapaKTepUCTHKY IIA GOJNbUXHC T-
Ba& DACCMaTpUBAEMHX CXEM.

3Ha Ye HUA ?’M , JcIoJb3yemHe B gopMmy.sae I3 paszmesa 1lV.l.3.2
XaPaKTepU3ynT OTHJIOHEHUE BHOpaRHOX XapaxTepucTuxky KwW I oT
CepenuHH 30HH cpadaTuBaruA pene AZey . [pr HCIOIBIOBEHUA I
CTYLEHM ¥ 3HAYUT BHODaEHO! HacTpoitke KWI dumskof  « %p
3T OTHRJOHEHUA MOTYT OHTH 3HAUUTEJBHHMM, TO €CTh NpiAMeLieHue
I cTvIeHd CHHXaeT 3HavYeHNe CKOJMBXEHNA O0TKa33 Il CTYIeHH.

1¥.1.5.3. OnpenenseTcd KOSQUMLMEHT YYBCTBETEJLHOCTZ KXW I
rpn cpadaTHBaHuM (Koo ) m mopu BosBpaTd ( K¢f ) 3 COOTBETCT
B C QOpMyJIaMH :

| aM Smux-8e S (18)
= - [ =z =22 80P = |
K"f.f M“P 1 S[:P -+ 7 s S :P“t ?
K :4 M - SC.E_SH.Q — ~— SM"‘
£ Map " Sc.P e s Sep
rIe SH_,,‘-:/SP[ ¥ £O8 /hpn.v -p )

Op - SHAYGHMNE MONKOCTH IO I'OXOTpady S p 1 B 30HE
gpadearuBzEnA (BO3BraTa) KWI;
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B’P ~ yT0J, COOTBEeTCTBYyHIME BEKTODY Gp , (omcyes
OoT ocH P);

Sc.p ,3:43- nap3MeTpH NPUHATON XapaKTepHUCTUKM CpadaTuBaHUsA
KWI.

B Touxke rojorpada, HamboJsee GJaronpuATHOR WA cpadaTHBEHUS

n Bo3spata KWI, sHauenue K, IosxHO OuTbL ne MeHee 3,0 (et 9).

[7.1.6. PacyeT BHIEDXEK BpPEMEHH
iY.I1.6.I. Ha pene KT 1 ycranapmBaeTCA BpeMa HA0OCTaTOudOE

A OTCTDOMKM OT KODOTKMX 3aMuKamuit (CMOTpM mIpmloxerye 2). ITO
Bpema 0,I5C mpu KDyrop''X XapakTepHCTHKaX KZr , Ky 1 0,2 ¢
Ipu SJUMLITHYECKO! xapakrepucTuxe KZr.

1Y.1.6.2. PacueT BHIEDRKZ BDPEMEHH KOHTPOJA IWIMTEJNBHOCTH
LUK aCKHXDOHHOI'O Xxolla KI<.

Bugepxka BpeMeru peJse KT<Z onpelesseTcA YCJIOBMEL OTCTHDAKY
OT MAKCUMaJBHOIC IJIST KOHTDPOJMDYEMOT'O0 CeqeHUs Nepnona acHUHXDOH-
EOI'0 XOJa, IpM KOTODOM HACTYINaeT p&CHHXDOHM3aIMA

‘éK‘rg =Ku' T Gon. > (12)

T Ie KH = 1,1 - xospMIMEHT HaIEeXHOCTH,

TBon ~ IepHON JONyCTUMOIV CKOJbReHMA (pazmen 1¥.I.1.3)
B cXeMe, oO0ycJaBJMBapuel ero MakCuvaJJbHOE 2Ha-
yeHyie, gYalle BCEIr'0 3TO ClleMa C MAKCHMAJLHELIA COC--

TaBOM TEHEepaToOpOB B CETH H OCJASCIASHHHIM pHCUCT-
HHM Ce4YeHUEM.

1¥.1.6.3. Pacuer BHuepxxu BpeMmerE [l crTynesz.

Buzepsxa BpemeHyu Ul cTymeHMm OCYUECTRIfIETCH ¢ HOMOMED pese K13
7 K74, OHM BBOIATCA B padOTy IpPY BHIOOJHEHEVN PECHHXDOHMIAIVM.

Lpemsa ¢ MOMEHTa BOSHHKHOBEHMA AP Jlo MoMeHTa neficTema Wi

CTYIIEHZ YCTpPOZACTBE BXJKWYAET B Ce0A TpH COCTABJAAKUME .

2) BpewMd IPOXOXRIEHHAA KOHTPOJNHDYEMOI'0 KOJUYECTBa LHHJI0B
aCHUHXDOHHOT'O X0Ja B HauaJie AP;

G) IONOJHATENHAYY BHISDKKY BpPEMEHH ‘ljffj'an , EBOIVNYI LI
OCYUECTBIEHNN DPECHHXDOHAIAIMH ;
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B) TO X€, 4YTO B I,"a", HO IocJe Bpe“EHN éam ‘
CocTanusaolie IYHKTOB O ¥ B LGKNT BHIEDRKY BDEMEHX W CTYNEHX.

[lopAnoK pacyeTa cJaelyoumi:

1. 3alaeTca NONOJNHUTEJBHSA BHAEDXKS BpeMeHy (OOGHYHO onpe-
IEeJIAeTCA B pacuyeTaxX PeCUHXDPOHM3aruu B npenesax 10420 c¢), Ko He
¢oJiee 3UC, pocrnoJaTaenMyX pese Bpemern fT3.

<. UnopeleJisieTcA BHIEDPXKa BpemeHd Ha peJte KT4 no ycoJoBHW

JOCTaTLYHOCTH BPEMEHM VI (MKCAaIMH KOHTDOJNUDPYEeMOT'O0 KOJIAIYEeCTRa
LUKJIOB 2CUHXDPOHHOT'O XO0Za ¢ IEepHoloM IO IOIYyCTHMOIO

‘ékTJI = KH 11 Taon 9 (20)

rie Ky = I,1 - KO3DIMIMEHT HAJERHOCTH;

/1 - KOJIAYECTBO KOHTDOJKDYEMKX LKJIOB;
T Ay — TUepUOZ NOMYCTHMOTO CKOMbXeHMA B Toft cxewe, B
KOTOpOfl BHIIOJNHAETCHA DECHUHXDOHHU3AIMA,

1¥.1.6.4, PacyeT BHIEPXKKY BDEMEHEM peJe CHI'HaaIM3alMn

HeuCHpaBHOCTU yCTpoitcTBa,
Bunepxxe BpeMeH:E Ha peJse KIO OnpeleliieTCH:
I) ychnoBueM OTCTDOZKM OT BHUEpRKY BpeMmerm I crynexm, ecim

IPUMEHAETCA DPECHHXDOHU3A LA
-!:K"Tb‘ - 1£xvc-z-:a, + tyry tat, (<)

rme ot = 2 7;300 - CTYIEHDL CEJeKTMBHOCTH;
2) ycJaoBzeM OTCTpOMKN OT KauaHuid ¢ MAKCUMEJBHO BO3MOXHHM

1€ PHOLOM
7&”5_ 7 TKD"&, . (22)
roe Txou -vaxcmvamsHmit nepmol xasemul, HAGINIAEMHE B
2HEPT'OCUCTEME .

BudupaeTca HarzdoJsbiliee B3 DPAaCCUMTEHHHX BPEMEH, PEKOMEHIY-
eivad ycTeBka 60+70c Ha peJsie BpemMeHM TmnIa Bl-o0.
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IY.2. Pesepnuoe ycTpoicTBO aBTOMATHYECKON JOTKBIIAILMN
8CUHXDOHHOTI'O DEeXHUMA

BuGopy NOLJNERAT TOK cpadaTHBaHuA rpydoro pede ( T ey ),
ToK BO3BpaTa YyBCTBMTensHO20 pete ( I4, ), @ Taxke BHIEpEKE
BpEMEHE DeJieé KOHTDOJA IepHoLa BCHHXDOHHOI'O XOXa, BHXOTHOTO X

CMTHAJILHOTO pesie BpeMen#. [lo snavemusm Lpy , L8y 1 Le-
NE/bHHM 3HAYEHUSM TOKOB Lap B IEKJIE BCHHXDOHHOTO XOLJ B
Da3JIMYHHX DACYETHHX CXEMaX OLEHMBEEeTCA DPa6OTOCHOCOOHOCIH YyCTDOA-

ctha,

I¥.2.2. PacyeT VCTaBOK DpeJe TOKa
HoxomHuME JaHHHMM IpX BHOOpEe HapamMeTpoB tpacaTHBAHHAA U3-

MEDUTAJBHHX ODI8HOB DPEe3epPBHOI'0 YCTDORCTBa ABIANTCA MaKCHMAJBHHE
(I moxe ) # vunmvansiee ( Lpyy ) SHEUEHUA 38 IWMKA &SHHXDPOHHOTO
X0Ia TOKA B I'pyuile paccMaTpUBaeMHX CXeM., MUHMMAJBbHHE 3Ha4eHud
TOKOB AP CymecCTBEHHO 38BUCAT OT COOTHOUWEHUA MERIY 3KBUBaJeHTHWMMU
5LC. Ecom pacweT mpomemed mii Eq/E, = Kg =1 , HEOOXOJIMO
BBECTH KOoppeKimM., OnHoit M3 BOSMOXHHX QOpMyJ KOPpeKIMM, YYUTHBAK—
me# nmameHenre 3IC or 0,9 nmo I,l, MomeT OHTE CJeIyIUaA

IHUH = HU}{_POC‘/ + Q 1 /Iﬁak".Pa;:‘ IMUH,POPV.) (23)

IMUH = Q," I,.,ampaou + 0,9 Imm.pac"t. 9

ils Laa,_ poey ,l:m pocy = [1CUETHHE 3HAYGHUA MAKCIGABIBLHOTO U
MUHEMATIBEHOI'O B ILMKJIE aCHHXDPOHHOTO XoIa
Toka Opz K: = I,
B OpocTHX CIyyasAX pacueT TOKa AP MoxeT BHIOJHATBCA Ha CTOJE
IOCTOAHHOTO TOKa WIX SHAJIUTHYECKN.

HoCKONBKY BO3MOREH BAPUBHT NDUMEHEHMA DE3eDBHOI'0 YCTDOFCTBA

C OIHMM peJie TOKa, B pacueTe OOpeleJARNTCA HapaMeTpH CpadaThBaHUA
yerpolicTBa, M JMUB IIOCJE OKOHYSTEJBHOI'O DelleHMA BOIpoCca O KOJIU-
YECTBE MCIOJMB3YEMHX peJe NPOMCXOIHUT onpeleJeHMe IapamMeTposB
cpa0aTHBaHUA KARIOI'G ammnapaTa.

C yueToM EVIOREHHOTO DEKOMEHIYeTCH CaeIynmmit NODALOK
pacueTs.
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1V.2.1.I. Tor BO3BpaTa ycTp ficTBa OonpeneNgeTCs UO YyCJIORIB
OTCTpOKE OT TOKA, MUHUMANBHOI'O 32 IHMKJI aCHHXDOHHOT'C XOA3

I&y = Kuy (Imuu ) MOKC (24)

Kny - kOSOIMLUMEHT HANEKHOCTH (LDHHMMAETCH DEBHMHM

TIe
_ 1,3+1,5);
( A nuu).mxc - MAKCYMaJBHOE 3HAYEHMEe MIHMMAJIBHHX 38 LMK &CUHXPOH-
HO.'0 XO0Z8 TOKOB, KaXIH’ 2 KOTOPHX ompeleyeH
B OIKOX I3 pacCMaTpHUBLEMMX CXeM C AP IO KOHTDOIZ~
pyemory ceuerun (P-13 23).
IY.2.1.2. Tox cpaBaTHBaHMUA yCTpoiicTsa OnperelseTcs

_L8 T (25)
v 2y~ Kgy Lby
iz K&y - KosddmimenT BOaBpaTa ycT o olicTBa:
Kép - roadmimeHT BO3BpaTa pese Tuxa ( B I8HHOM pacuye-

Te NpUHMMaETCA paBHuM 0,85);

Komamp - KOSQIMIWEHT oTCTpoffum TowA CPAGAaTHBAKEA I'DYSOrc
DEJse OT TOKa CpadaTHBAHWUA UYBCTBU™EJBHOTO DeJE
(DpuHUMAETOA MMHMMAJIBHHM ¥ paBHuM I,I).

1¥.2.1.3, [Iposepaerca XK0oodiMIMEKRT YYBCTBUTEILHOCTH YCTDOZCTE.

K*!.yg &MJM ] (26)

Loy
TIe f L mokp )Huu ~ MUHMMAJIDHOE 3HAYEHME MAKCUMAJIBHHX 38

HUKJ 8CHHXDOHHOT'O X0la TOKOB, Kaxmui
U3 KOTODHX omnpeneJseH B ojgHot u3 pac-

CMaTDUBaEMHX cXeM ¢ AP N0 KOHTDCIADY-
eMOMy CeueHmw,

T g ofecneueHus cpadaTHBaEMA JCTPOUCTBa Ip¥ AP CO CKONbBRE~
Huem 10 10 To Tpedyeres qu 2 1,2,
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Ecam 710 (26) nosvHoe 3HaueHMe Ky He odecneulBaeTch,

TO 1iJICCOOCDa83HO DACcCMOTPeTHh BONDOC O NpYMEHEHEM IBYX 7JCTDOHCTS,
Ka¥ji0e IS CROe¥ IDYIIIH paccMaTpUBaeMHX CXeM CeTx.

Ecoay Do (46) noJyueno naJunuHe OOTEIOE 3H&YEHAE Ko y , 210
11e/1€CO00Pa3HO YBEItiNTD Kpmpmp DO CDEBHEHMO C UDRHATHM B
pasn. L7.72.1.<.

Loy
Kmamf ~ 1'5 Y KSP g ()
Tie Ig_y - 70K cpaGaTuBaHAA yc~poicrTsa mpr My =1,3.

[IraMevanye: 1ip K_,_,mcmp £ 1,1 npmMeHseTCH YCTDOACTBO C
OIH/IA DeJe TOKa (Kép > 0,77).

1¥.2.1.4. llpoBepseTca CKOJMEXEHME OTK&3a ycrpolicTma ( uom»c
Kak iOKa3aJ¥ LCTHTAHMA Ha JJEKTDORHOY nonesr (pazzent J.2),
pe00TOCIOCO0OKOCT: YCTDPOACTBE 33BUCHUT OT COOTHOLICHUA MEXLY
K, 1 Ky uyBcTBuTeNBECTO pesie Toka mpu Ky, 2I,% (wm omsore,
€CJIM IDUMEHEHO ToMbko KAL),

L1 KaxIoll H3 pacClaTpHBEEMHX CXeM OlpelensdeTrcs
- ¥03OQMIMEeHT KalersHOCTH

N3
Kucx"""j‘-‘fi— ’ (23)

-ROSQPIIMEHT YYBCTBUTEJBHOCTY peJie, OCYLieCTRIAKIEIO
BO3BpaT NYCKOBO¥ 4acTi ycrpolicrsa,

}‘4{.0:{_ KOWWP Ic_y {22)
Ipn sanakHOM 3HaveHrs KW, py BSHEYEHES CROSDREHES OTKaza ()
TEM MeHbUEe, uel 6osbie Kyoay
Som =30 Kaex=1 (CO)

Kaoy 4, &y
Copiyia (30) nouydeka OO DKCHEDEMEHTAILHA': 38BUCKHMOCTS
(peanexs ¥.2).
[10Ty4eRrHoe Somx ZOJEHO OHTL OOVIBLIE, 4Yel: OFULAEN0e CKOJMbEE~
H7€e B ycTaHoBuBueMcA AP (unpwiaoxemme 3).
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QrenyeT o8paTuUTh BHMMAHME Ha TO, 4YTO IS Hale..HOT'0 cpada-

THBaHUA KAL TpedyeTca orpaHuverue I, CHU3Y, & IaHHW Dasuen
TpefYEeT OI'paHUYEHUS CBEpXYy. OTH IBa TpeOOBaHN4 LUDPM COJIBLIOM
ORVISEMOM CKOJBXEHMY TeM JieIrye BCTYIawnT B NINOTUBOpEeYNe, 4YEM MEHb~

uie 3HEUeHMEe Kypy . OrTCKEa ClenyeT, 4YTO IS IMOBHUEHUA CKOJIL-
REHUA OTKE38 HEOOXONMMO NEepeXOIUThL K CoJbleMy 3Ha4YeHMK K .

1Y.2.2. PacueT BHIEDKEK BNeMeHMU.
IY.2.2.1, OnpenensercA BpeMs cpalaTHBaHIA peJie BPEeMEHH,

KOHTDOMIUDYOUNX MINTEJNIBHOCTD IIEePUOoa a"MHXPOHHOI'O XOld
{'ﬂ.h’T'f = ip,g-m = KH ' TBDH ' (31’)

TIe Ky = 1,1 - xoaduIMeHT HaJNeRHOCTH,
T 5,n - HEDHONL HONMYCLUMOTO CKOJMBXEHMS B CXeMe, 06yC-
JIGRINBAKLE! ero MAaKCUMaJbHOE 3HaYeHue, CHOTDH
(19).

I¥.72.2.2. Bpemsa cpafaTHBaHKA BHXOIHOTO peJie BpEMEHM oupe-

IeJISIeTCA TpeMs YCJOBUA UL, I[I€PEWICHECHHHMHI HUXE,

a) YcnoBue OTCTPOAKM OT BpEMEHM JEMCT3uA ha vindidenns R
OCHOBECT'O ycTpo¥cTBa AJAP, BHABIAKLETO AP B 3TOM n€ CEYEHNH,
YTO0 ¥ DE3SPBHOE YCTPONCTBO

/
'f—c.xrs Z ﬁozw - a 'éf'?f’: (32a)

IIe "L—oen - BpeM~ ILeifCTBUx OCHOBHOI'O ycTpoicTBa AMAP Ha
oTrIyeHue B,

A{cgﬂ = K TBnn—- CTYIIEHDL CEeJEeKTUMBHOCTH, »~/  DaBHafA HepUOyY
NOMYCTUMOIO CKOJNIBXEHMSA, HO He MeHee 1 CceK.
6) YCaoRBUe OTCTDPOHKM OT LMKJIA HaycHeumxoro AIIB Ha CMEXHHX

JIMHNAX, COIPOBORIAKUEIOCA 3SHAYKUTCJUIBHHMY KOJEOaHHANMI TOKa IO
KOHTpoyupyemo#t Bl

! (326 )
C.KT3 2’ ik’& T fﬂﬂ& + iK& 4176—} ikal{_ >
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T'Ie T3 - MAKCW4aALHAA IUIMTEJBROCTL K3, OTKINYaeMOIO
pe3epBHOil saumToH#,

TEAng - Bpenia 6ecToxoBOoX naysu AllB,

Loy ang - WETEBHOCTS noBroproro K3 npx HeycmemmoM AIB
(yUHTHBAETCA YCKODEHHe 38lETH nocue AlL),

(33)
- IUTATENBHOCTE: CHUHXDOHIHX

Kauyaliil C¢ nepuolioM MeHee
BpeMerM cpabaTuBaxus KTI (KT2).

Bpeus *émq depeTcs B cxeMe, ofycJaBiuBawplel er¢ Makcuw/ aJb-
Hoe 3Ha4yeHne, dopuyas (33) mosydesHa SNIMDHYECKRE K3 Opellnolioxe-
UM, 4YTO 4Yepes3 MNecATh NEepUCIOB KauaHUR 3aTyXHYT NO BpPEMEHH, YyueT
3aTYXAKEA KausHM: O aLlmTyle Oponi3BelleH B BHYMMOaeMOM
xoTOpGe 38BuCET OT paskmk Lpy & Liy ( Kby ) = oT Besmuu-
K TOKa@ KauaHi® BO2MORHOro B nepsut fepuol ( Kyeor ). Ipenno-
JiaTe2eTe, 4T0 COJBLOL Kn, cx B J3HHO) pacyeTHOH cxeme I'OBODHT
O GQJLIOM TOKE KeuaHIi B 3TO# cxeme,

Bpema Trpq [OTYYEHO C 3&IECOM, PEXOMERIYETCA NOMLBOBETEL-
CH BTOY beJMUMHOM LpH [IDOGKTHHX pacyeTax, B akcmIyaTalyr ‘ﬁmq
MOXeT KODDEKTRDOBaTBLCA {10 HAOJLIEHHAM 38 KaYaHMAMM B SHEDPI'OCUC-
TEeME.,

Ecin. 3rxaygexue ( 1’:“ + J'A,,s ) LpeBLLIAET 3HAYEHUE /4 |don
0 B (326) noncramisetcd Kuw T ’

B) YCJIOBZE COTJISCOBaHXAA C BpeMeHeMm IeltcTBHA pe3€DBHHX

YCTDOXCTB AJIAP, YCTaHORJIEHHHY. H8 cOocelHMX BI, eciyu pecciaTpi-
BaEMOe YCTpoYCTBO NIMXOIXT B JeficTBue GLpE AP IO CMEXHOMY

CEYELKN Iﬁ
(Ku.éu = =20 QQ) ’

] (32B)

1035 J 7\ -7
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J o4
rue ATpey - OepeTcd o m.8,
+pmq - Bpems JeitcTBRA pe3epBHOr. YyCTpoidcTBa AJAY, JCTo-
HOBJIGHHOT'O H& CMeXHOs Bi;
L ake bu - MOKCHMAJbHHA TOK IO xoxTpoaupyexoit BI mpxu

BHemHneM AP,

Budupaercs Haudoanbiiag BeJNUYUHA ‘ép KT3 o« LIOCKOJNEKY H&8 BH-
10Ie cToAT nma pese Bpemern (KT3 u KT4), nafoTamiX B KacCKare,
3T8 HANOGOJRLION BEJUYKMHE He NOJKHE OHT: dogee 60c¢ (CynhMapEOKL
mazccmvraamﬁoﬁ VCTaBKU) .

1¥.¢.2.3, QnpenendaeTca Bpemsa CpaCaTHBAHUAA peJe BDEMEHH,
KOHTDLJOIPYIUErO HCIPaBHOE COCTOAHME YCIpoJicTBa

éC’.k‘T{)‘ =6 é-[’.g"p; , HO He Ooxee 30c, (34}

1Y.3. JomoamureqnHoe ycrpoAcTeo AJAP

B IOIOJIHUTEJBHOM YCTpONCTBE HEOOXOIMMO BHOPATE: YCTSBHY
pene Toxa KA, pesie BpemeHu KT ¥ BpeMsa BO3BpaTa peJie NOBTODHTEJA
cpadaTuBauud pese Toxa KA-(KL 8, KL7) KL 28, KL27 no pazuey

[[.3.
1¥.3.1. Tor cpadaTLBaHMA peJie TOKs KA, BKINYEHHOTO B HyJe-

BOHl IIpOBOX, JOJXeH OHTH CTCTPOEH OT TOKa HelfajlaHca IOJHOJa3HO-
ro AP (B ofweM cayyae 3-x $23HOIO XKODOTKOI'O 3aMHKAHIA)

Lok = Komam/a L us. (35)

rne K = 1,2 ~ KO3QIUIMEHT, YVUUTHBaNIEE ODOrpEemHOCTH
omemp
DPACYeTa ¥ anNanaTypE;

L5=005 Iw .y (l;.a 3 ?94?5) - IT(ZI; HedasiaEce AP (TpexdasHoro

o020 IO HT YYBCTBHTEN_HOCTH peJie TOXKEZ IDpE AP B cXeMe
C MIHUMALHHEM BHET-IGHMGN‘ MAKCHMBJIBHOI'O TOKS OIpeledaeTCA KaK

MUK (3 ,5\

IEKA

~ pacYeTHOE BHAYEHYE MAKCHMAJBHOT'O TOKA
noxHodesxoro AP (mmuct I4).

4

LAE (L moucc) MU
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17.3.2. Bpeisi cpadatuBauns KT6 BuOMpaeTca paBHHM =2 (0,3 C

A OTCTDOMKM OT 3auMMTH HenepexawueHud $as, mmewuelica B cxeme
yIpaBieHMs BHKJIOYATRJEM JIMHUK,

Bpews Bo3BpaTa pene AL nppm  ~ BHOPBHO NPVCJM3HTIBHO
naBHEM 0,5 -ée.m; , T. €CTh ég = (J,2C (npu pacueTHOM
Ky = 2, ymer 14).

3T0 BpeMd JIOJKHO OHTBL BHIIOJNHEHO HA pede (KLEG) K Lzb
CEIpElIBHJIIOEIeHHHM pere (KL7) KLZ7, Tax Kak nociejHee uMeeT
3HAUNTEJbHOEe COOCTBEHHOE BpeMd Bo3BparTa (pasuea ¥.3).

[IpyMeyanne

BCJM pe3epBHUE YCTpouCcTBO AJAP OTKa3WBaeT U3-3a HeBo3BpaTa
YYBCTBUTEJBHOTO peJie (IpwioxeHue 5), TO OCHOBEAA NpOGJIeMa
LOMOJIHUTEJBHOTO yeTpoiicTBa AJAT - HecpadaTuBanme (BO3epaT) pelie
TOKa, HO3TOMy TpedyeTcs obecnewaTs K, .2<, TO €CTh CIEJaTEk Dedle
TOK8 MAKCHUMAJIbHO YYBCTBUTEJNBHHM. AHAJU3NADYA padoTy PeJe TOKA B
AF ¥ OTTaJKUBAACH OT ‘££’.k.q = £h.xa 2 0,035¢c (mpun nen.ou K, ),
CJAeyeT IIoJaraTthk, 4YTO IpH § >15 o (T £ 0,066c) peue
TOXa N YCTPOYCTBO BOOGUle He padoTawT, IpH MEeHbileM CHOJbXEHHUH
TpedyerCcAa 3alOMUHEHME (aKTa cpafaTHBaHUA M IOIXBAT KOHT&™.TH
TOKOBOTO pesie KA Ha HekoTopoe Bpema ( = 0,5 20 xT) , TOIT XA
AT HalupaeT BpeMA NOJIIEDHONA 38 (4deT 3aMKHYTOI'O KOHTarTH KA,

3 NOOABOK ~ 23 CYET 3alOMUHaABUEA B cXene.
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Y. OUrio/idflE JVHAMYECKVIX XAPAKTEPKCTIK
YCTPOuCTB AJIAP (MCIIHTAHIA)

g NpOBEDKM NPaBMABHOCTH UDMHATHX TEXHHYECKUX DCLIICHUM,
TIPOBEDKM DaCOTOCIIOCOSHOCTM paspadoTaHnux ycrpolficTs AJAP ¢ on-
pereNIeHNs HEKOTODHX 3aBlCIMOCTel, IMCHOIL3YeMHUX B pacyeTe Ia-
paMeTpOB CpadaTUBAHMA, YKa3aHHHE YCTPO:;CTBa OHIM HCINTAMH CT
[IOCTODOHHOT'O MCTOUHMKE M Ha OSJAEKTPOHHOI MOJLEJI! SHEPI'OCHCTEhN
(omMcaHLe MOIENM cM. B padore 3CI, uuB. (i 5525TM-TZ2). llcmHTa-
HUAM IIOJBEpIaJuch OTHEJIBHHE Y3JIH OCHOBHOI'O YCTEOICTBE I pe3€pB-
HOE VCTpOHCTBO B IEJOM.

McoHTaHUA YCTPOACTE MPOBOIWINCHE B DESJIAYHHX IBYXNMAUKH-
HHX CXEeMaX BJJeKTponepeiayd. BHIOMIHAIOCL OCILMLIOTpAPNDOBARIE
OCHOBHHX 3JEKTDHYCCKIUX [I8paMeTpoOB M (MKCIDOBAJIOCHE COCTOSHUE
OTLEJNEBHHX 3JACMEHTOB YCTDPOHLCTB.

Huxe npuBeleHH OCHOBHME pE3YJbTaTH UCIHTaHMM.

I. OCcHOBHOE VCTpORCTBO 8BTOMATHYESCKON JIIKBUIEUNH
ACHHXDOHHOT'O DEXUME

[Ipy BHIIYCKE 23TUX TUIOBHX MATEDpHAJOB IJIA NPOEKTUDOBAHNA

OHIY IIPOBENEHH MHII'BUIVaJLHHE KCHHTAHIA OJIOK peJie CONpPOTHRIE-
Hua Tunse BP3 2801 u pesae mouHocTy cepux PCHM 13 ¥ OpoBepeHs
UX padoTOCIOCOCHOCTE B CXEMe jf,-.-_.;g,( ki //.Qc_g.

Palie COLNOTERICHNS.

DTIOK peJge conpeTiniieHus bPo <bJl 3 naATUaIIeDHOM HCIOJHEHIM
JUCIOHTHBAJICA B ONHOJA3HOA CXeMe B YaCTH

1, YTOYHEHUA XSpaxTepUCTUK cpalarTk
HacTDOAKY,

<. (POBEPKN XaDaXTEDUCTHK CpadaTHBaHUA NpH H3IMEHEHUN
YacTOTH CeTH,

3. [IDOBEDKU BPEMEHI CPAGaTHRAIINA DEJEe COIDOTHBVISHMA IIA

HI3GHLIA ¥ H8DaMeTDOB

pasJalydEx XapaKTepuCTUX CcpaldaTHBaRKA,

T. He ymcre 4 LpuBeleHH 3KCIEDINIEHTAJNbHEE X8DaKTeDUCTERM
cpadatusaAua cHATHE NPY L om /{r-{ _/;, O, N = 12%, Hu (np )
CTPCTVINOBAHE YCT2BKA SOM/QbBY kanamTe MCTHUKY CHUMAJOICL Ha

TpeX DeJe CONPOTURIeHMA, BXONAUNX B OJ0K. B 30HE MEJEX JIVIOB fg

H’
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HMeerTCcE OTMWYye OT KneanbHON XapaKkTepHCTUKM oxpyxuHocT (C2>0).

JT0 eile doJiee yCyTUyOJasaeTcA NpM BRINYSHMM B Coyuse C = (
LENEil ToIApM3aLEA CM. OTUYET O pesyJsTaTax EcmuTasawt /4/), 1To
ecTh KOHTYpoB namMaTu (/mcT 6). I03TOMYy DEeKOMEeHIYeTCHA HCDAIL30-
BaTh GJIOK peJsie IDX OTCYTCTBHM CMelleHUsI 6e3 nened noaApusalui,
TeM GoJice 4YTO 3PPEeKTUBHOCTH 3TOT0 MEpPCILMATHA B AP 1MaJa.

B oTymyue oT KomieKTa KPC~< BBelenue CME_EHNsI He
JI3MEHS2T BEJIMIKMHH YCTaBKM DeJie CONpOTHRIIEHUA Z{‘_’;p .

Pe3yJbTaTH IIPOBEPKH xapamepncwmt‘??'mrmmaﬂbﬁoﬁ ( jV =100%)
7 MaxcuvaipHoil (= 3%) ycrc3kax aHaJOTHIHH.

2. Ha Jmcre 4 JaHH SKCIOEDUMEHTAaJbHHE XapaKTepPUCTUFU
cpaaTHBaHUA peJie CONpOTUBJIEHMs Opa vacrtore cetd 45ru,50 ru,
55 Ii(CHMMAZIOCH OT CTAHIMHM MOXSJM HpU HMTaHmM BP5 2607 uppe3
VCAJMTEM TOKa M HaupskeHud). OTMeIaeTCA NPAKTHYECKU IIPONOp-
ITIOHAJIbHOE 4YaCTOTEe M3MEeHEeHMe YCTABOK HE3aBUCHMO OT Havliuis
IUL., OTCYTCTBUA nenelt, s3anapimX cmemeHue B li KBaapanT.

3. BreuneHa cpadaTHBaHMA O6J0Ka bBP3 <801 3aMeperH 3HAYUTEIb~
HO MeHBbllye NIDUBEIEHHHX B TEeXHUYECKOM OHNMCaHMM., MMHUMANBLHHE
3HaYEHMA NX 3aduKCHpDOBEHH B 30HE 0){25qué ZpéQS Zcp afe .)fzy .
B 5+8% 30He OT XAaDAKTEDUCTVKYM CpAGATHBAHMA N0 Yy  BpEMA
cpafaTHBaHKS peJieé DE3KO Bo3pacTeT. Illpd 3amMepe BpeMEH cpadaTh-—
BaHuA L1 Lp , JIEXaIMX B CTODOHE OT sy , TOIYIEHH DEZY B~
TaTH OJM3KUE K JMHEMHO HapacTawimM B CNOTBETCTEBUM C [pPAHATON
TPaKTOBKOL! /(1_, . Hasmyue nopspudquuynpy C=0 CylleCTBEHHO YBe-
JEYVBaeT BpEMEHa CpadaTHBaAHKMA B 30He HAUAJMA KOOpIMHAT (cCxe:sa
ACOETaHUE OIHODazHAA).

JMIITAYECKas XapaKTepUCTUKE KMeeT BLEeMeHa CDR3OSTHBAHWMA '
npeBHIaNiye Xpyrosyb Ha 5+I10%. Hasmrume cMmemeHus (€ = -20h)
IaeT B 30HE H4Yas e KOOpIMHAT MUHVMAJNbHHE 3HAYEHUA i"/” .

BpemeHa BO3BpaTa peJe COODOTHBJIECHHMA 3aMepeHbl A/ 55 MC
I/ KPYIOBOM XapaKTeDHACTHKY, ~ 45 MC IJA emmn:r‘gqecxoﬂ
XapaKTEeDUCTHKA U IDAKTUYECKE HE3ABHCHMH OT <p M Ls ,

B cTaTmueckoM pexuMe (IpHY CKOJNBXEHVMH DasHOM HYJIO) DeJe

COIIPOTUBVICHUA CPAOaTHBaeT IDH BeJHYHHE CONPOTHRJICHUA CLadaTHBE-
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Ho
Bal:Bs DEBHOM CONDOTHRISHMD HE 32XuMaX peJe, IJIA Yerc TeopeTH-
YeCKH® JOCTaTOYHO KacaHuAd B ONHOE Touxe Y1)PSKTEPHCTHKOI cpala-
THBEHLA DEJE TONOTpAads CONDOTHBIEHHA HE 38XEMEX pele <p .

Lns cpadatusanne K< 3 AP TpedyeTcd, YTOOH XapaxTepuCTHKA
DeJie OXBATHBAMIA 98CTh IYTH romorpades Lp .

BeJsuymHa IyIT ITOZorpads ZP , Haxormsueilcs B 30HEe cpadaTh-
RaHug K  u JocTaTouHOR IJIA ero cpadaTHBAHHWS, 33BMCHT OT BDEe-
MEHM CDaGaTHBAHHA NOCJAEIHET0 ¥ OT BEJUUIHHN CKOIbLXEHMH S .

Brewmn cpadaTuBanug KL omnpemendests NOJOXEHMEM IOzoTpa-

H2 OTHOCKUTEJHHO LIEHTDS Xa8paKTEepPMCTUKYK CpafaTHBaHMA peJe (Bem-
wHolt Ku, oM. npuiroxerme I). OmHaxo, Kak IOKa3aHO Ha prc.4
JpicTa 4 OIHOMY M TOMY Xe 3HaueHuw Ku B 33RICHMOCTH OT

MecTa YJCTaHOBKM YCTpolicTBa COOTBETCTBYET Das3HO! BEJMUMHH IyTIa
Tronorpada Z,a , TIDI KOTODO#l CyuwecTByeT YCJ0BUE cpadaTHBaHUA
K7 , To ecTh CKOJLXEHUMA OTKa38 pasHue. CIeOBaTENBHO, ITOCH

B IIDENCTABNEHHHX CJYyYaAX O0eCHeunT: CpafaTHBaHUE peJe COonpoTab-
JIGEVA DN ONHOM ¥ TOM %€ CHOJNBEEeHMH TpefyeTcA B YCTIOIfCTBE,
YCTAHOBJIGHHOM OJDKe K BJAEKTPHUSCKOMY USHTDY KayarHul yBeJUYUTH
IyTy romorpada B 30HEe CpafaTHBaHMA peJe COIPOTUBIEHMA, TO €CTh
TpedyeTca GoJBlaf yeTuBKa KX . IIpE HauAwmt BHELHNX OTDaHE-
yeumii 5TO He BCErIa ygaeTcs , & K4 IDII 3TOM YNMEHBLEEeTCA.
[loaToMy OpEIIOYTUTEJNBHEE CTABETH YCTDOZCTBO BIaJX OT Jui.

PeJie MOUKOCTV

MarcHMaJBHOE peJe akTusHO¥ mommoctTn cepuz PCM 13 B n&TE-
aMIIeDHOM MCIOJHEHVM IICIHTHBAJOCL OT NCCTNO-HHEIO HCTOYHMKE
[IC aQHaJIOTMYHON RporpsimMe. Pe3yibTarTh ICAHTEEXK IO3BOJSNT HOAT-
BEepIXUTh BO3MOXHOCTE TOYHOH DPETYIMPOBHR: JCTABKH B COOTBETCTBIM
¢ Jopmyaolt nepersmoqartensvu S BI+ §B6 (JmcT 8), BOSMORHOCTS
DPEIYAMOBKE VTUVIa .V’My or ~I0° zo +I3° comporumnenueM £ 2.
YCTaHOBJIEHa KE3aBMCUMOCTEL X8paKTepUCTILL: CpadaTHBSHIA OT YaCTOTh
CeTE M CHAT2 38BICIMOCTD BpElMEE - CDe0atHBaHMA I BO3BDETS

OT KDPaTHOCTE MOWHOCTY HS 3axmMax pese (Ilp). Bpeis cpadaTHBAMIA
MeEfReTcA 0T 85 Mc no 40 Mc, mprueN IDd Kp>3 OHO NDSRTIUSCKI
He-3MEHEHO, BPEMH BO3BPATE — 0T 40 MC 0 €O KC (3eDKaInbESS
38BUCHNOCTD) .
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[IpoBepsiiaCk BO3MOXHOCTE DETIyJNPOBKY ‘)f;_,{ n Qcp N8KCUMATh-

HOTO peJie peaxkTuBHOt MompocT: (PCM I4). 6?,* PeryMpJeTes B

DESMKaX (PODPMYJIH, )’,’.,,., - conpoTunienneM A2 oT -45 no +I3 , HO

DK DTOM CYWECTBEHHO YXOMMT WKaja ycTaBoK 10 (o .
PexomeruyeTca npumeHars PCM 13, nepexomuTs Ha PCM 14 moxHO

npM NOABRJIeHMM Ha HeMm GoJiee yIooHok (nepexinqaTesm) ¥ He BUAD-

welt HA WKAJY YCTAaBKE DETYJMDOBKE Yrmy .
NMousenexyue npy AP pesie conpoTHUBIEHKA, (MKCHpyRumeIrd ol
flcnuTanns A<y TPOBOMAIACH B CXEMe OHETOCKCTEMH

(puc.a, Jmcr 1I) ¢ coc rHomexnuem 3JIC

e = —é{- = 1L

£ £ T Q97

IOCX.OJBKY 5TOT DEeXFM ABIAETCA pPACYeTHHM JJIA BHOOD3 COINDOTHRIE—

HIA cpadaTHBAKAA KL  MBKCHMAJLHHM TOKOM B peJie 32 LUAKJ

8CUHXDOHHOTO XOI3 ,Zua(C«: SA. CpadaTuBaHue peJie COmyo-

TUBIEHAA QUMKCHDOBAJOCH O CpalaTHBAHUK BHENHEI'0 peJe-I0BTODHU-

TeJiA Time Hll7-4.
[Toyyenu 3asucumoct: (pmc. 6, Jmer II)

Zcp /5,10/ _
Zc/o (S=0) j"/,.S/,o(/

HEOGXOMUMONYBeJIMUSHAS CONPOTUBJIEHUA CPaGaTHBAHMA A,  OT
ckouabxernda (or ~I0 I'm mo +10 ') m OT MPCTa YCTaHOBKH peJie
(B Togxke ol , nepememaiumeidica or ol =010 o =0,5). 3mect
0003Ha49€eHO ,2,_,/, ( S =0/ ~conpoTEBIEHEEe CpaGaTHBaHUA peJe,
HaxoIflerocA Ha I'paHune cpadaTHBaHHA, OpE AP ¢ yaCcTOTOL
rexepaTopoB, Omi3xo# Kk 50 I'm (cxonbxenue 0,2 I'u), T.e. BenadUHE,
NaBHAafg CONDOTHBIEHVK OT MECTa YCTE8HOBKH peJIE IO 3JEeKTPHIECKOTO
HEeHTpa KavaHull;
fcf{,s’fo}‘-conpo'rmeane cpaGaTHBaHAA peJe, BAXOIANETOCH

Ha I'paHiile cpal0aTHBaHUA, HPH CKOJLXESHHH, OTJHMYHOM OT HYJI..

YCTaHOBIEHO, YTO HA XapaKTep YK838HHOM 38BHCHMOLTH HC
BJIAET alCOJNTHAA BEJMUMH2 CONDOTMBJIEHMA CpadaTHBaAHLA ( Z@ )
I 3HaK CKOJBXEHHAA.
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Ha OCHOBE ONHTHHX IEHHHX NOCTDOEHK 323BMCHMOCTH Ky Y’AS/

Ipy pas3HHX CKoMbXeHmAX (puc.B Jmcrta II) u 3aBICRMOCTE HEOOXOIM-
Mot IR cpsGaTHBIHUA peJe IAMTEeJBHOCTH ;IpedWBaHuA ICI0Ipajsa

4
B 30He CpaCaTHBaHUA DEJIe CONPOTUBJISHURYOT BEJMYUMHH KoahiximeHTa

YYBCTBUTENBHOCTH B OJxaimue]l K NEHTDY X2DaAKTEDHCTIKY DeJsie TOouKe
romorpada (puc.2).

HemrraHuda ﬂpcmomngb IpZ TONOTPal.X CONDOTHUBIEHEA, HMEN-
mx. JF Muy HE y/; = 90+95 , TO €CTb IODH JXNOHX S n ol uvenocs
nepeceuerue Iromorpajom Zo JIAKME MaXCIMANBHON YYBCTBUTENBHOC~
TH peJe compoTusneHuA BP3 2801 ( )’ﬁw ).

[loBelesue Opu AP DeJde CONDOTMBIEHZAA CUSTUMKE
IVKJIOB ¥ _peJe MOLHOCTH

AHAJOTMYHO M3JOXKEHHOMY BHme, Ha TOM #8 JucTe Il IOKas3aHH

3aBICUMOCTH, [ONYYeHHNE IJIA cJayyas palOoTH peJe CONPOTUBJIGHILA I
MaKCHMAJABHOTO peJie aKTHBHOM MOWKoCTH Tiia PCM 13, COOpaHKUX IO
cXeMe CYeTYMKa LUKJOB OCHOBHOIO YCTpOoACTRa AJIAP C ICIQTLI0OBE-
HueM 4-X pette Tuiza P I7. llpy 3TOM Ha peJse MOUWHOCTH OHIa yCTaHOB-
JeHa MOWHOCTHcpadaTuBasuA 70BT,Co0TBETCTBYIUEHA cpenHell Touxe
30HH YTVIOB ¢ &P-&P ) romorpada COIPOTERICHUA 5 Jfchg, MaKCH-
MaJabHad KDATHOCTL Ha& cpadaTHBaHne KwJ{ cocrasiadang +v 5.
onyweHn aaBucumocTy (pmc.nm, Jmetr II)

Zop (320)
fcﬁj (S=0)
Y%
HEOGXOIMMOTO YBEJUYeKMS CONDOTHRICHHA CpDedaTHBAHUA K. ZC{__( OT

crOMbHEHES (IO + Jry ) X OT MecTa ycTakoBk pene (0€od & 0,4).
B QopMyse 3a .390 ($#0) nprHUMaETCS 3aMeDEHHOe CONpPOTHBRJIEHUEe

cpadaTHBAHUA %Zag , NIPX KOTODOM CUETYKK IMKJOE HQXOIWTCH HE

rpaHz cpadaTuBamus (PmxcHpyeTcA I ILMKJI) ODY CKOJLEEHUN, OTIAY~
HOM OT HYJIR, ol Ao (S=0) BeamuuH3, DABHAA CONDOTUBIEHHUY
OT MecTs ycraHoBKE peJse mo JUK (cm. Brue).

s )42 cy ycTpoicTea HeOoOXOIUMOe 3HAuYEHUE At onpene~
JFETCA B OCHOBHOM COOTHONEHMEM MeXIy BpeMEeHeM CcpaldaTHBaKUR

peJie CONPOTHBIEHUA ¥ BDEMEHEM cpadaTuBaHEA (Bo3BpaTa)
nejie MOWHOCTHR, IIpM MCIHTaHUAX, PE3YJBTETH X 00pafOTKE KOTODHX
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npencrasniend Ha Jucre II (pmc. e,x), yrnonrse craderwuiapun LW 1
BUIOJIHANIOCH B CepenyHie HAHTEDBaJa YIVIOB 88 , IDHE KOTODUX BH-
NOJIHAJIOCH YCJIOBHE CpadaTHBaHNA ﬂ Za_. .

Heng nmocrosuuoro Toxa (Jmcr 2)

Lens VIEeDXITBaHu4i ncJjie Bpemerd I CTYNeHM. Pa3MHKAIME KonTax-

T4 C BbLIEDAKCK BpEeMERM pene KI1 nocJje er? cpadaThaa-

11 npomcxorMT uYeres (0,04c mnocae CHATHA HaOpAXEHMA C KaTYyunul
peJie. BPeMA DELErTioueiiiNA KOHTEKTa KZ,-B peqc AXKZI cocramnaeT
renee 0,008c. NosToNMy 32mac OO0 BpelieHM, OOYCJAaB/IMBaRLUL! HalAK-
HOCTb COXpaHeHys leny Ha cpadatuBakile KIL Ipn CcpalaTHBaHKA /Z;
[IDEeBLaeT ¢ GOJNBILMM 38LECOM BDEMA HADYWEHHA YK833HHOL LEUH.
8T KOKTDOLS nepnoga Af. LAfd HalexHOI'O BO3BpaTa gene
speMens KTZ , KOHTDOADYKLEI'0 IVIMTENBHOCTH: Neprola Ar, Iocra-
TOUHO OGECIEYZTh Lay3y B ero OuaTaHxy Ha Bpes £ 0,1 ¢. llspa-
xercy ARC - xoutyrae B ueum AL 20 (KL 2l) obecneuusenT KX
AINOYJIbCHOEe cpalaTHB:zKME HE Bpemsa He medee 0,1c ¥, CJeloBaTe b-
HO, Ha8leXHHY. BO3BPaT nl< Oepen HOBHM OTCYETOM BpeMeHl.

Y.<, Pe3epBHOE yCTPOAZTBO AJIAP

[1-oBcaeEue vege Tox2 npr AP

ACIONTAHEA OOX8Z&J, YTO B JIN8I830HE KpDATHOCTeH MaKCPMaJbHO-
I'0 TOX2 ECHHXDOEHOTO X0I8 K TOXY cpaCaTHB3HUA Ipy3or0o pese
or I,2 o 5,0, 0HO Ke OTKa3HBaeT B HEUCTBXAM {IDK CKOMBXEHIHU X0
I0 T, odeocneyunas 4YsTRoe cradaTtusdakne pene KL I.

Ipy BHTCMEESENM YX&38KEHOTO YCJOBZA OTHA3 YCTPOICTBa 303MO-
®EE TOJNBKO UZ-3& OTCYTCTBLA EO3BRATA YYBCTBETEJABHIIO pesie TOXa.
CKOJMBESHEE OTKE3& SHCLEDMMEHTAJBHO ONJELEJIEHO B 38BECHAMOCTH OT

_ Tty o Lrare
/4’_]"“” “f /dz Zey (puc.3, JazcT 14)

Tpediiyeckt OTpexEHE IDaHZIN, 38 KOTOpOZ He OpOACXOLUT BOZBDETH
pere KL I Z3-32 TOTO, 4YTO YYBCTBETENRBHOS DEJNE T0X8 Ke 3aMhKaeT
CBOI! [a3NHKSIUM: KOHTaKT,

UcopTerus nors3ady (puc.4), 4T0 CHGIBZEHAE OTHE32 MOFET
dury GIp6IEAKTesBEC 3 2 Dass MEHBUEe, €CJM MCTOYHIK ¢ GoJabluel
OLU MM3ET MEHBLYR J2CTOTY, IO CPEBHEENMY CO CAYYSeM, KODIY OH

L@

-
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UMeeT GOJIBIIYR 493cTOTY. I'padrucCKEe 32BUCHMOCTH HNOJyYeHH AR

XyIIuX ycJoBni,
[TOSCHEHKNA SKCNEeDPUMMEHTANBHO NOJMYUEHHHX fABJeHME naldH B NpPWio-

KEHIZ O.
JKCIle pEMECHTANbHEE JLAHHHE YIAOBIETBODUTENLHC 8ONPOKCENMEDYOT-

CA JopMyJIoR

(cM.30)

Becroxonag nay3a pese spemeny KT1, KT< Hoprupomana ( A 0,Ic)

TYTEM 3aMeIeHMs POSBrata pete KL<, KL3 ¢ moMOwEw £C uened.
Krome TOro, BKIKYEHME B LeOdh OOMOTKM pete Ki I KOHTArTOB KL 2,2,
KL 3.2 103BOVIAIC NCKJINYATE HeHOopMupomaruoe yrpaniaerne KTI, KTz
koHTaxkTaMy pese K], I. B mpoTMBHOM CJyvuae npu OOJIBLIOM KDETHIOCTH
TOKg AP IO CpeBHEHMK C TOKOM cpadaTHBaHMR peje KAL ¥ JOCTaTCHHO
BHCOKOM CKOJBxeHMM Bo3BpaT KL I XpaTkoBpeMmensuil X I1ay3a He peJie
KT2 mome: coxpaTuThca Jo 0,0Ic (Bpems cpadatuRamig KL I), 4TO

HEeLOMYCTHUMO.

CUTHAJIBEHOE peJe BpeMeHy KId., MMeeTCs pO2wCAARCCTI IamniHer

JrEKCaIMY HeHCIPaBHOCTH. OTO BH3BAHO TeM, YTO ODY SPUOLE CKOJb-
KeHUA, [IDHOJMBKTENBHO PaBHOM YIBOEHHOMY BDEMEHZ CpalbaTHBamMA DeJiE
KTI n KTQ, RO3MOXHO CKOHWAHHE BHTEDXKHM BpEMEHM CTHOTO paJie JIp&KTh-
GACKE NIHORPEMEHHO C BO3BpPaTOM IDYI'OIro. KOHTArTH OCOEX peJie BreMe-
HI OeDeRJoYaNTCHa k LCH: peJe KTO He BapyuseTcdA WM HapyLaerCh
CANIUKCM KDPaTKOBDEMEHHO. IJIH YCTpaHeHHA 3TOI0 ABJGKMA B KaveCTBE
KIS DpuMeHASTCA BJEKTDOHHOE peJe ¢ OoJibLol BHIEDRKOZ BpemMeHM HS

cpadaTHBaHue - PBOI, 30c.
Y.3. [lpoBepKa LIPOMBRYTOYHHX pese TunoB PIIE+PIIS

{lepeBon ycryoltieTe AJIAP Ha NpPOMEXYTOUEHS DpeJe cucTend "Cyps"
IOTpeOOBas MX BHOODOYHOY HpOBepKM. BHAZM MCHHTAHE Dese Tmna PHIs,

PILT7 njiA yTOYHEeHMs MX BL3MEHHHX IapaMeTpoB. IIpy xHopMaJbHON
¢ Déo>0,5 Z[/mﬂ) pEIYLHDOBKE 3THUX peJe DOJYIeHO.
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Ha peJje tmaa FII7, xax 3aMmeHamumX peJe Fll 220, 