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1 KOHCTPYKIUA

1.1 Ipubop H4-7 (H4-7/1), KOHCTpYKLIMSI U BHEIIHUN BUJ KOTOPOTO MOKA3aHbl Ha PHCYHKax
1.1 m 1.2, orHOocuTcA K mpuOOpaM HACTOJBHOTO THNA B CTaHAapTHOM Kopmyce «Hamen-85» mo
SIHTW.301172.001 TO "Kopmyc 6mounsiii. TexHndeckoe onucanue'.

1.2 B ocHOBY moCTpOeHHUs MPUOOpPa MOT0KEH MPUHIUN (PYHKIIMOHATBHOTO U KOHCTPYKTUBHOTO
pasgeneHus npubopa Ha (YHKIMOHAIBHYIO (MCIIOJHUTEIBHYIO) W YHPABISIOMIYIO CEKIIHIO.
KoHcTpykTHBHOE  paszpeneHre OOYyCIOBIECHO HEOOXOAMMOCTBIO  pealu3alud 'TIaBaroIIuX"
(M30JIMPOBAHHBIX OT KOpIyca) BBIXOJOB mpuOopa; (YyHKUHMOHAIBHOE pa3/ieIeHue HOCHUT
MIOJIMMHEHHYIO POJIb U UMEET 1I€JIbI0 COXPAHEHHUE CTENIEHU KOHCTPYKTUBHOM Pa3BA3KU MEKIY ABYMs
CeKIUsAMU MpHOOpa € BO3MOXKHOCTBIO YIpPaBlIeHUS MPUOOPOM CHUTHajJaMH OT 3a3€MJIEHHBIX
HCTOYHUKOB.

1.3 B cocrtaB ympaBigmoumed CEKIUH BXOAUT MHUKpo-OBM ¢ ycTpoiicTBamMu CBS3U U
yrpasieHusi npudopom co ctoponsl uatepdeiica KOII (mo3. 14, pucynok 1.1) unun RS-232C (1m03.13,
pucyHok 1.1), win nepeaHel naHenu.

1.4 Tlepennsist manens, mo3.1 (pucynok 1.1) mpencraBnsier coOOH YCTPOMCTBO yNpaBiIEHUS U
oToOpakeHHsI MHPOPMAILIUU C FIIEMEHTAMU KOMMYTaIluu (1mo3. 5, 6), a Taxke nHauKanuu (1mos. 4, 7).
Taxxe Ha mnepenHell mnaHenu ycraHoBieHa pyuka YIIPABJIEHUSA (mo3. 2) ana miaBHOU
perymupoBkn u tymbnep CETb (mo3. -3). Bce ocrampHble yCTpoWCTBa  BKJIIOYEHBI B COCTaB
WCTIOJHUTENIBHOM CeKIUU npuoopa.

1.5 Tlpu HacTtpoiike u pemoHTe mpubopa TymOiepom (mo3. 11, pucynok 1.2) oTkmrouaercs
nutanue ycuwiurens 200 B (Ha pucyHke monokeHHe TyMmOyiepa COOTBETCTBYET BBIKIIOYEHHOMY
IMUTAHUIO).

1.6 Onncanue opraHoB yIpaBiIeHUs, IPUCOEINHEHNUS U TOJKIIOYEHMS IPUBEIEHO B pazzaeine 10
PYKOBOJICTBA I10 3KCIUTyaTalllH, 4acTh 1.

1.6 Ha 3anneili nanenu, no3. 8 (pucyHok 1.1) pacnonokeHsl:

- Kkpsblka c miiom6oit u tym6iaepom KAJIMBPOBKA - nos. 9, 10;

- mpuOopHast YacTh CETEBOTO pa3bema - 1mo3. 11;

- KJE€MMa 3alliuTHOIO 3a3eMJICHHUA - 1103. 12;

- KOJIOJKAa 3a3eMJIEHUS- I103. 15;

- MecTa OCHOBHOTO M JIOMOJIHUTEIBHOTO MIIOMOUPOBAHHUS.

1.7 B KoHCTpyKIHMHM MpuOOpa MOXXHO BBLICIHTH CJIEAYIOUIHME OCHOBHBIC Y3JIbl W JETaNN
(pucynok 1.2):

- ceTeBble TpaHCc(hOpMaTOpPHI- 1M03. 1, 3;

- uHTEepdeEicC - Mo3. 2;

- 0asoBag maTa - 1103. 5;

- UCTOYHHMK KanuOpoBaHHBIX TOKOB (MKT)- 1mo3. 6;

- IIaTa yOpaBJIeHUs - 1103. §;

- HAHAMKATOP - 1103. 9;

- ycuurens HanpsbkeHus 200 B - mos. 10.

1.8 [ToHBIN TTEpeUYeHb COCTABHBIX YaCTeH U KOMIUICKTYIOIIHNX, TPUMEHsIeMbIX B pubdope H4-7,
HEOOXOAMMBIX Uil WX 3aKa3a MPH OpPraHU3alMd PEMOHTA, NMPHUBEAEHBI B TEPEUHSAX DIEMEHTOB
npuiioxeHuit A - XK.
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2 OIIMCAHMUE 2JIEKTPUYECKUX CXEM U
YCTPAHEHUE HEMCIIPABHOCTEHA

2.1 O0mue ykazaHus

2.1.1 Ha3nauenue paszgena - JaTb HEOOXOAMMBIE CBEICHHS MOTPEOUTENIO sl H3Yy4eHHs
npubopa ¢ 1ebo MPaBUIbHON €ro 3KCIUTyaTallui, a TakKe, Ipu He0OX0IMMOCTH, PEMOHTA.

2.1.2 B nmanHOM pa3zene MmoIpoOHO PacCMOTPEHBI MPUHLUN JeHcTBUA NpuOopa, OMHMCaHBI
MPUHIUIIAATIBHBIE  JJIEKTpUUYeckne cxeMbl mnpubopa H4-7 (H4-7/1) wm wmeroasl TOWCKa
HEUCIPABHOCTEHN 10 PYHKIIMOHAIBHBIX y3JI0B. [IpuBeeHbI MPUHIMIHAIBHBIE SJIEKTPUUECKUE CXEMBI
y3JI0B IpuOOpPa, UX OMUCAHUE, TIOUCK U METO/Ibl YCTPAHEHHs HEUCTIPAaBHOCTEH KaXKA0T0 y3ia.

2.1.3 PeMOHTHBIN mepcoHaN JOJDKEH 00JaJaTh CHENUATbHBIM TEXHUYECKUM OOpa30BaHHUEM,
3HaTh Ha3Ha4YeHHUE Mpuoopa, U3yYUTh NoJpaseibl " YcTpoicTBO U padota”, "CpencTBa U3MepeHus
U TpUHAISKHOCTH" (4acTh 1 HACTOSIIET0 PYKOBOJCTBA), yMETh paboTaTh C MpUOOpOM,
MPENICTaBIATh B3aMMOJICHCTBUE €ro Y3J0B M CBsI3b HMX C XapaKTEepUCTUKAMH TpuOopa, 3HATH
KOHCTPYKITHIO, PACIIOJIOKEHHE M OCOOCHHOCTH (DYHKIIMOHMPOBAHUS YCTPOMCTB MpUOOpa, a TaKkKe
OCHOBHBIX 3JIEMEHTOB aHAJIOTOBON U 1u(ppoBOi TexHUKH. [lepcoHan JOMKEH BIAJeTh MpUEMaMu U
METOJaMH TIOMCKa HEUCIPABHOCTEH, yMeTh paboTaTh ¢ paarMoOM3MEPUTEIHHOM ammapaTrypou,
U3MEPSITH TapaMeTPhl CUTHAJIOB U AJIEKTPUUECKHUX LIeTICH.

[lepconan AomKEeH UMETh KBATU(PHUKAMUMOHHYIO TPYIIY IO TEXHUKE 3JIEKTPOOe30MacHOCTH,
MO3BOJIAIONIYIO paboTath ¢ HampspkeHueM 10 1000 B.

2.1.4 Hopma BpeMeHM Ha CpeIHU pPEMOHT (IMMOMCK W 3aMEHa OTKa3aBUIEro >JIEMEHTA,
MOJIPETYJIUPOBKA) TPU JTOJDKHOW KBaTM(pUKAIMK OOCTYKUBAIOIIETO MEPCOHANA COCTABISIET OKOJIO
2 4, HOpMa BPEMEHHU Ha CIIOKHBIA PEMOHT, CBSI3aHHBIA C IMEepeKaTMOPOBKOI mprubopa, 3aMEeHOH psiia
AJIEMEHTOB WJIM MEXaHUYECKUM PEMOHTOM, cocTaBisieT 8- 10 u (6e3 ydera BpeMeHH MPOTPEBa).

2.1.5 Hopmbl pacxoa MaTepuasioB MpyU peMOHTE MpuOopa npuBeeHb! B Tadymie 2.1.

Ta0mnuma 2.1
Bun pemonTa HanmenoBanue
Marepuan > = v
CpPEIHHMI | CJIOXHBIM | KaluTaJbHBIN omnepannu
1 Coupt >TUIIOBBIN 10r 30r 100 r [TpombiBKa MastHbIX
2 bsase 0,01 m 0,05 m 0,1m COeIMHEHMH OT Qurroca

2.2 Mepbl 0€301aCHOCTH U 3aIIUTHI pudopa

2.2.1 Tlpu pemoHTe mpubopa cieayeT coOroaaTh Mepbl 0€30MacHOCTH U 3allUTHl MpUOOpa,
W3JI0’)KeHHBIE B pazgene 2.1 yvactw | HacTosiero pykoBOACTBA, M MEpbI MPEIOCTOPOKHOCTH,
NPETATCTBYIOMINE YXYIUICHUIO 3JEKTPUUECKON M30JSILMU U YBEIHMYEHHIO KOHTAKTHBIX TepMo-D/(C
BXOJHBIX (BBIXOJHBIX) IICTICH.

2.2.2 Ilpu MOHTaXHBIX paboTax (CHATHE W YCTaHOBKA ILJIAT) HEOOXOIMMO BBIKIIOYATH MPUOOP
U3 CeTH.

2.2.3 Bce u3MepeHusi He0OXOAUMO MPOBOJUTH C MOMOLIBIO XOPOIIO M30JUPOBAHHBIX ILIYIOB
MIpH 3a3€MJICHHOM KOpITyce mpuoopa.

2.2.4 Tlpu pemoHTe prOOpa M €ro COCTABHBIX YacTel CIeNyeT NPeJOXPaHsITh MUKPOCXEMbI OT
BO3JICHCTBUSL  CTaTUYECKOro ayekTpudyecTBa. (OCOOEHHO YYBCTBUTEIbHBI K CTAaTUYECKOMY
AJIEKTPUUYECTBY MHKPOCXEMbI, U3BJICUCHHbIE U3 MaHeneld. CHAThIE MUKPOCXEMBI CIIEAYeT XPaHUTh B
Tape U3 MPOBOJALINX MaTepUaOB.

Bo Bcex cmywasx cieqyeT NPUHUMATh MeEphl MO BBHIPAaBHUBAHHUIO IMOTEHLUMAIOB KOpIyca
npubopa, MOBEPXHOCTH pabOyero CToja M OmepaTropa, HampuMmep, MPUMEHsS B MOCIETHEM Cclydyae
3a3eMJIIOIUI Opacier.

2.2.5 Tlpu pemoHTE cieAyeT NMPUHUMATh MEphl MO YMEHBIICHUIO BEPOSTHOCTH BBIXOAA W3
CTpOS 3JEMEHTOB KOHCTPYKIMM B pE3ylbTaTe MEXaHHMYECKUX BO3JCHCTBUN, MOITOMY HE
paszpermaercs:



- n3rubath nevyaTHble IU1aThl BO N30€KaHue pa3pbiBa IPOBOAHUKOB;

- [pujaraTh yCHJIME K MOHTXHOMY Ka0elto Ipy U3BJICYCHUN BUJIKH pa3beMa U3 THE3/1a;
- BCTaBJIATh B MAHEIM MUKPOCXEMBI € 1e(hOpPMUPOBAHHBIMH BBIBOJIAMH;

- Ieperpesarh ILIOIIAJKH I€YaTHOM IIJIaThl IIPU IEPEIaiKe HIEMEHTOB.

2.3 IlepeyeHnnb cpeacTB H3MepeHUs M KOHTPOJISI JUATHOCTHYECKON annapaTrypsl

2.3.1 Ilpu npoBeeHUH PEMOHTA JOJDKHA OBITH MPUMEHEHA almaparypa ¢ XapakTepUCTHKaMH,
yKa3aHHBIMH B Tadymie 2.2.

Haume- (Tun, map- Kox OKII HanmeHnoBaHue u ncnosib3yemble [Tpume-
HOBaHHE | KHPOBKa napaMeTphl JaHHe
Bonbt- B2-41 Jnana3oH u3MepeHus:
MeTp-Ka- - HaINpsDKEHUS TTOCTOSIHHOTO ToKa 1 MKB-
audpaTop 1000 B;

- morpemHocTh u3mepenus 0,01 %;
- pa3pematomas crocoOHOCTh 6,5 pa3psaoB
Myib- B7-64 | 6681270064 | JInama3zoH u3MepeHus:
TUMETP - HampsbKeHue nepeMenHoro Toka 0,1 mB-
700 B;
- cuibl mepemenHoro Toka 0,1 A -2 A;
- HanpsbKeHs mocTtosiHHOro Toka 0,01MB-
1000B;
- COIIPOTUBJICHUS] IOCTOSTHHOMY TOKY

0,1 Om - 10 MOwm;
- pa3pematomas crmocoOHOCTh 5,5 pa3psaoB
Ocuun- | C1-127 AHaM3 UMIYJIbCHBIX W IIU(GPOBBIX CUTHAJIOB
norpad B nuamnas3one gactor 0 - 10 MI'1;
qyBCTBUTEILHOCTE- 1 MB/nen - 20 B/nen

IIpumeyanus:

1 Pazpemaercss NpuMEHSTH Jpyrue Mepbl U U3MEPHUTEIbHbIE TPUOOPHI,
o0ecrneunBaroIIne N3MEPEHUsI COOTBETCTBYIOILIUX [TapaMeTPOB ¢ TpeOyeMOi TOUHOCTHIO.

2 CpencTBa U3MEPEHHUs JOJDKHBI OBITh MOBEPEHBI B OpraHax rocy1apCTBEHHON WIH
BEJIOMCTBEHHON METPOJIOTHUECKOU C1y>KObI B cooTBeTcTBHH C 1P 50.2.006-94.

2.4 Tloy3.10Boii PyHKIIHOHAIBbHBIH AHAJIN3 CXEMbI
2.4.1 O0mme yka3zanusi

OyHKIIMOHAMBHAsT cxeMa Tnpubopa mpuBeneHa Ha pucyHke 2.1. Ee anamms nenecooOGpasHO
IIpeIBAPUTh 3HAKOMCTBOM € 11.1.5 U3 mepBoil 4aCTH PyKOBOJCTBA MO AKCILTyaTal1H.

Jleranu3upoBaHHasi CXe€Ma MCTOYHHMKA OIOPHOIO HAMPSHKEHUS IMO3BOJISIET BBIACIUTH TPU
HMCTOYHMKA OIIOPHBIX YPOBHEM:

- ONIOPHBINA YPOBEHb MOCTOSTHHOTO HamnpshkeHus (£ 6,4 B) dopmupyer MOH (Ul);

- ONOpHBIA ypoBeHb BbIcOKouacTOoTHOro (0,3 — 1000 xI'm) HampsbkeHUs MEPEMEHHOro TOKa
dhopmupyet reaeparop BY (U2);

- OTIOPHBIM YPOBEHb HU3KOYACTOTHOTO HANPSKEHUS MEPEMEHHOI0 TOKa (OPMHUPYET TeHEpaTop
HY 0,1- 200 I'rg (U3).
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24.2 UOH

2.4.2.1 B ucroyHuke OMOPHOrO HANPSDKCHHS IMOCTOSIHHOTO TOKA OIMOPHBIE CTAOWIUTPOHBI (C
HampspkeHneM crtabunm3anuu 6,4 B) u OamnacTHble pe3ucTOphl 0Opa3yloT CXeMy MOcCTa, 3a
paBHOBECHEM KOTOPOTO ciienuT ycunutenab D2 (pucynok B.1). DTum obecnieunBaeTcst cTaOumu3amnms
AJIEKTPUUYECKOTO PEXUMa CTaOMJIMTPOHOB, (TemMmepaTypHas CcTaOuiM3anus 0oOecIeYrBaeTCs
TepmocTtatupoBanreMm). Ha ycunurene D1 Beimonnen Oydep, a Ha D31- uaBeptop (pucynok b.1),
pean3yIOLi ONOPHBII YPOBEHD ITOCTOSHHOTO HAIIPSHKEHUSI OTPULIATENbHOM NOJIspHOCTH (-6,4 B).

2.4.2.2 B cocra MOH BximrodyeHa cxema cradmim3anuu amrumatyasl BU- renepartopa, kotopas
peanu3yeTcsi IMyTeM AaBTOMATHYECKOro peryiaupoBaHus ycuieHus (APY) okoHeyHOro kackazaa
reHepaTopa, BRIMOIHEHHOTO Ha D33, KOTOPhI B TaHHOM CIIy4ae, BBIOMHSIET (DYHKIIUIO YCUITUTENS C
yIpaBisieMbIM KO3 OHUITMESHTOM TepeIavH.

2.4.2.3 PaccMorpuMm  paboTy cxembl crabmim3anuu ammuutyasl. Kosddumument nepemaum
yeunurens D33 okono emununbl  (R43 / R40) u moxker u3MeHSAThCS (B Ipeaenax HECKOJIbKUX
IIPOLIEHTOB) TOJ Bo3xelcTBUEM (depe3 R45) curnama ympaBieHHs, NOCTYNAIOIUM C BBIXOJA
ymuoxutens D35. @opMupoBanue CUTHaAJIa YIpaBiICHUS OCYIIECTBISICTCS CISAYIOIIMM 00pa3oM.
Curnan BY- reneparopa c¢ Bbixoga D33 BempsimiisieTcss ABYXMOJIYNEPUOIHBIM BBIIPSIMUTEIEM
V2,V4, (KOHCTpYKTUBHO pa3MEIICHHBIM B T€pMOCTaTe), GUIBTPYETCS U MHBEpTUpYyeTcs cxemon HU-
¢unbTpa. [locne yero B BUJe cUrHajia MOCTOSHHOTO TOKA OTPHUILIATENILHON MOJIIPHOCTH MOCTYIAET Ha
BxoA ycunutens omuOku D34, rme cpaBHMBAaeTCS C OMOpPHBIM HampsibkeHueM +6,4 B. Curnan
omnOku mocrynaer Ha Bxox "X" ymHOoxkutens D35, kotopelil peanusyer omepauuio X ¢ Y. Ilpu
YMEHBIIEHUN WM YBEIWYEHHM HAINpsDKeHWs] TeHepaTtopa Ha Bbixoge D34 mosBisercs curHan
paccoriiacoBanusi, a Ha BbeIxojae D35- curnan Koppekuuu, KOTOPbI COOTBETCTBEHHO YBEIMYHMBAET
WIM yYMEHBbLIAeT HampsbkeHue Ha Bbixone D33, mpensTcTBys, TakuM o00pa3oM, JHOOBIM €ro
oTkioHeHUsM. [Ipu oTcyTcTBHM curHana ommOKH, curHan Ha Bxone "X" ymHoxurens D35 pasen
Hymto (X = 0) 1 moTOMY Ha BbIX0Jie YMHOXKUTENA X * y = (. CurHana KOppeKkyuu HeT.

24.24  HaxoHen, WCIOJB30BaHHME B  MPENM3HMOHHOM  Opubope  TPUBHAIHLHOTO
JBYXIIOJIYTIEPUOIHOTO BBIIPSIMUTENS B KadecTBEe MpeoOpa3zoBaTelis MEPEMEHHOT0 HamnpsKEHUS B
MIOCTOSIHHOE, CTaJI0 BO3MOXKHBIM Ojarofgapsi MecTy ero BkiIodeHus. [lelicTButensHo Ha Beixone D33
BCET/la MPUCYTCTBYET JOCTATOYHO BBICOKUM CUTHAJ C MPAKTUYECKH HEM3MEHHOM amrutyaou (9 B),
YTO MCKJIIOYaeT TPeOOBAaHUS BBICOKOM YYBCTBUTEIBHOCTH U JIMHEHMHOCTH MpeoOpa3oBarend, a
BBICOKAsI CTA0MILHOCTH O0ECIIeYrBaeTCsl TepMocTaTupoBanrem nuoaoB (V2, V4) npeobpazoBarens.

2.4.3 I'enepatop BYU

2.4.3.1 BY- reHepatop BBINOJHEH HAa OCHOBE AKTHUBHBIX HHTErPaTOPOB C MCIOIb30BaHUEM
METO/a MOJICIMPOBAHUS CHHYCOHMIAIBHBIX KOJIeOaHUH.
[To dyHkMOHAIBHBIM MpHU3HakaM B cxeMe BU- reneparopa MoryT ObITh BbIAEICHBI BE TPYIIbI
YCTPOWCTB: 3310 TeHEepaToOp M cXeMa CTa0MIIN3aluU aMIUTUTY b, CM. PUCYHOK 2.1.
2.4.3.2 3aparomuii TeHepaTOop COCTOMT W3 nByX wuHTerpupyronmx (D36 u D37) m oamHoro
unBeptupytomero (D42)  ycunurened, peanu3oBaHHBIX Ha HHTerpanbHbix OVY. HHTerpatopsl
06pasytoT (ha30CABUTAOIIYIO LEIb TeHeparopa ¢ cyMMmapHsiM  cuBuroM  ¢assr  180°, a B
COBOKYITHOCTH ¢ HEBepTopoM D42- 360°, obecreunBast ycnoBue Ganarnca dhas. KoMreHcamuio noreps
B LIETIH OOPAaTHOM CBSI3U TeHeparopa (ycioBue OajaHca aMIUTUTY ) 00eCIeunBaeT cxeMa
aBTOMATHYECKOW PEeryJlMpoBKH amIuUTyabl. CTaHIapTHOE peIIeHHWEe 3TOW 3aJaud MPeAroiaraet
CpaBHEHHE aMIUIUTYIbl T€HEPUPYEMbIX CHTHAJIOB C HAMPSIKEHUEM OIMOPHOIO HCTOYHUKA C TEM,
9YTOObI BBIJICJIGHHBIH TakUM 00pa3oM pa3HOCTHBIM CHUTHaJl, BO3JCWCTBOBAJ HAa aMIUIUTYLY,
MPENSITCTBYSA €€ n3MeHeHusiM. CpaBHeHUE nepeMeHHoro HanpsbkeHus (U~) ¢ TOCTOSHHBIM ONTOPHBIM
(Uo) ocymectBisieTcst TOIbKO nocie BoimpsimieHust U~ u ero ¢puibTpanuu. YUToObl gake Ha caMbIX
HU3KHUX YaCTOTaX aBTOMAaTHYecKas PeryJupoBKa aMIUTUTYJbl HE BHOCHJIA UCKa)KEHUU, HEOOXOIMMO
4TOOBI IOCTOSIHHBIE BPEMEHHU 3apsja M paspsaa QuibTpa OCTaBAIMCh, IO KpaiiHeill mepe, B 20 pa3
00JIBIIMMHU, YEM MaKCHUMAaJIbHBIM mepuojl KoneOaHul reHeparopa. DToro He TpedyeTcs, eclii UMETh
BO3MOKHOCTb, ONIPEACTUTh aMIUTUTYAY B JII0O0OH MOMEHT BPEMEHHU.



Tak kak reHepaTtop reHepUpYyeT BBIXOJHBIE CHUTHAJbl, KAK C CHHYCOM, TaK U C KOCHHYCOM paBHOM
AMIUTUTYBI, TO AaMIUTUTYAy JUIS KaXJOTO MOMEHTa BPEMEHH MOXHO pPAacCYUTaTh [0
TPUTOHOMETpHUECKOH opMmyIie:

U =+/U?sin® wi+U? cos® wt 2.1)
Tak kak sin> wt + cos> wt = 1 , TO, BO3BOJSI B KBAQJIpaT CUHYCOUJAJIbHBIA U KOCHHYCOUIAIbHBIN
BBIXOJHbIE CUTHAJIbI, a 3aTeM, CyMMHUpYS UX JUIsl GOpMHUpOBaHUs OOpaTHOM CBS3M, 3aBHUCSILEH OT
aAMIUTUTY/IbI, TIOJYYUM CUTHAJ, KOTOPBIM HE COAECPKUT HUKAKUX COCTABISIONIMX MEPEMEHHOTO TOKa.
PabGoTtass HempephlBHO B TEYCHHE BBIXOJHOTO IMKJIA pabOThI TEHEpaTopa, OH OOecleunBacT
MTHOBEHHBIN KOHTPOJIb, YCKOPSIS BpEMsI YCTaHOBKH HOBOM YaCTOThI U YMEHBIIAS IITYM.

2433 Ha cxeme (pucynok 2.1) ymuoxutenu D39, D40 Bo3Bomar B KBajapar
KOCUHYCOWJIAJIbHBIA U CUHYCOMAAQJIbHBIA CUTHAJIBl COOTBETCTBEHHO. CyMMHUPOBAHUE 3TUX CUTHAJIOB
Y CpaBHEHHUE MX C OMOPHBIM HamnpsbkeHnueM "'-Uo" peanusyercss cymmaropoM Ha D43. BeineneHHbIi
CUTHAJ BO3JIEHCTBYET Ha YMHOXHUTENb D38, KOTOpBHIM U TOJACpKHUBACTCS OallaHC AaMILTUTY]]
(oxomno 9 B).

2.4.3.4 Yacrora 3agaercs RC- nensMu HHTErpaTopoB. Pe3ancTopsl ¢ BECOBBIMU COOTHOLIEHUSIMH
R, 2R, 4R, 8R, 16R, 32R, 64R, 128R dopmupyroT 256 TUCKPETHBIX 3HAYCHUN YaCTOTHI, HAPUMED,
ot 0,1 1o 25,6 x['m.

IMpegensr 0,3- 20 x[m wm 21- 200 xI'm QopMupyrOTCS MOAKIIOUYEHUEM COOTBETCTBYIOIINUX
KOH/JIEHCATOPOB.

2.4.4 I'enepatop HY

2.4.4.1 B cxeme renepatopa HU (U3, pucyHok 2.1) ncnosnb3yercsi IpUHIMI TpeoOpa3oBaHus
KOZa B aHAJIOTOBBIM CHUTHAJ IO METOAY CTYNEHYaTOW ammpoKCHMAalMM CHHYCOMAAIbHBIX (DYHKIIMN
IIPY pAaBHOMEPHOM KBAaHTOBAHMH 110 YPOBHIO (PUCYHOK 2.2).

TK - HepI/IOI[ HJaCTOTbl KBAHTOBAHMHA,
Fmax= """ P - uucio CTYIIEHEK 3a MIEPUOI.

Pucynox 2.2

CunyconpaibHple  KojeOaHusi ¢opMmupyroTcs (M3  HampsbkeHus, paHoro Uo=6,4B)
ObIcTpoeiicTByrOIUM mecTHaanatupaspsaaasM LIAIT (D51), ynpasiseMbIM 1o IporpaMMe CHUHYca,
3anucanHoi B [13Y (D48). Unadopmarus B [13Y 3anmcana B Buje TabIUIbl HATYPATbHBIX 3HAYCHHUI
¢bynkuuu cunyca s yrios 0 1o 360" (4000 JUCKPETHBIX 3HAYECHUIT).

Uwucno, 3anucanHoe mo kaxuaomy aapecy [I3VY, sBasercs xKogoM, OTOOpaKaroOIIMM 3HAYCHHE
aAMIUTATYIBI BBIXOJTHOTO CUTHAJIA JJI JAaHHOTO ()a30BOTO yrIia.

CootserctBytomas azapecanust II13Y ocymectBisercss aapecHbM cuetunkom D45, D46 ¢
koapunnentom nenenus 4000.

2.4.4.2 VYcraHoBka Tmoanuana3oHa W (UKCUPOBAHHBIX 3HAYCHUH YACTOTHI PEATM3YETCS
COOTBETCTBYIOIIMMH opraHamu BY - reHepaTopa, Tak KaK €ro BBIXOJHOW CHrHajl BO30YyXJaeT
aapecHbiii cuetynk D45, D46. TTpu obmem koaddunuente aenenust 4000 nuamazony 200- 1000 I
BY- renepatopa coorBerctByer auana3zoH 50- 250 I'm (orpanmuen 120 I'm) HY- renepatopa, a
nuamna3zony 20- 200 kI'u BY- reneparopa - quanazon 5- 50 I't HU- reneparopa, a quanazony 0,4- 20
k' coorBerctBenHo 0,1- 5 I'm. Koadduuument nenenus 4000 BwiOpan mis peanuzanuu 4000
muckpetHbix Touek I[AIl, dro rapanTupyer TpeOyemMyr0 TOYHOCTh (B COBOKYITHOCTH C
mecTHaanaTupaspsaasiM LAIT).

CdopmupoBannoe takum odpazom HY - nHampspkenue "macmrabupyercs” ycunutenem D52 B
1,4 pa3a, uto obecnieunBaet Ha Bbixosne HU- reneparopa curaan ¢ ammiutyaou 9 B.
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2.4.5 AT

2.4.5.1 HAII obecnieunBaeT popMUpOBaHUE MIECTUICKATHON CETKHA HANPSHKCHUH MMOCTOSTHHOTO
U nepeMeHHoro Toka (B auamazoHe 10 MxB- 20 B), mpeoOpa3ys HampspkeHHE OIHO3HAYHOW MEphI
HaMpPsHKEHUS.

2.4.5.2 B ocnoBy noctpoenus LIAIl nmonoxxeH oKTagHbIA NPUHIUI (OPMHUPOBAHUS HATPSIKCHUS
crapmux  pazpsgoB. LAIl  comepxuT mnocienoBaTeNbHbIA  PE3UCTHBHBIA  AenuTens A2,
bopmupyroIMil BOoceMb YpOBHEH HanpspkeHui (0kTany). OTH ypoBHU uepe3 OydepHblii TOBTOPUTENH
HanpspbkeHus D65, D71 u npu momonu 31eKTpoHHBIX kKoMMmyTaTopoB D53, D54, D55, D59, D60 u
D61 mnoxakmroyaroTcs K cymMmupymoomiemy ycwiutento 20V duepe3 COOTBETCTBYIONIMN BECOBOM
pesuctop (6,6 kOm).

BydepHbIii ycunuTenp BBIOJHEH Ha OCHOBE ImupokomnojocHoro OY D71, apeiid, koTtoporo
KOPPEKTUPYET Y3KOMOJIOCHBIN, HO MPEeUU3UOHHBIA yeunuTenb D65 (11.2.4.5.6). Takast AByxkaHaJIbHas
KoH(puUrypanuss (QyHKIMOHUPYET B peXHMax  KanuOpaTopa IOCTOSHHOTO HAaNpsOKeHUs U B
HU3KOYAaCTOTHOW obOnactu  kanuOparopa mepeMeHHoro Hampspkenus (mo 200 Tm). B
BBICOKOYACTOTHOM 00JacTH paboTa KOPPEKTHPYIOMIETO KaHala OJOKUPYETCs AIEKTPOHHBIM KITIOYOM
(Ha pucyHke 2.1 He mokasaHs).

Takum oOpa3om, okTaaon Gpopmupyercs cerka Hanpspkeruit 0,8-6,4 B ¢ muckperHoctsio 0,8 B.
OxTanHblii TpUHIUN (HOpMUPOBAHMS HANPSKEHHUS OOYCIIOBICH yHOOCTBOM COIPSDKEHUS C MHUKPO-
OBM u 1cnosib30BaHUEM BOCbMUKAHAIBHBIX KOMMYTATOPOB.

2.4.5.3 Tluranue oktanel A2 ocymecTBiIsgeTcs ¢ Beixoaa Oydepnoro ycunutens D10, DS, na
BXOJ KOTOPOTO uepe3 dJIEKTPOHHBIM KomMyTaTop D9 moparorcs onopusie ypoHH (6,4 B) MOH u
reneparopos B4 nu HY.

2.4.5.4 ®opmupoBanune muammux paspsaaoB LIAIT pazouto Ha aBe terpansl. Crapiias TeTpaaa
dbopmupyercs mpu nomouru uaBepTopa D63, kommyTtatopa D 60, 6ydepubix ycunureneir D66, D67,
D68 1 BecoBbIX pe3ucTopos 2, 4, 8, 16 kOwm.

Jnst hopMupoBaHUs MIAAIIECH TeTpasbl MCIONb3yeTcss curHan ¢ Oydepnoro ycwiurens D 10,
KOTOpBIH uepe3 kommyTtaTop D59, Oydepubie ycunurenu D 69, D70 u BecoBsie pe3uctopsl 2, 4, 8,
16 kOM mocTymaeT Ha HPOMEXYTOUHBIH cymmatop D73. JInga peanuzanuu HE0OXOIUMOM
paspermaroiieil cmocoOHOCTH (eMMHHIIBI MKB) Ha 3TOT e cymmaTop 4epe3 BecoBoi pe3uctop 16 kOm
IIOCTYNAET TaKkKe CUTrHai ¢ 12 paspsaHoro unrerpansHoro LIAIT D64.

Ob6mee cymmupoBanue miaamux paspsanoB LIAIT mpoucxoaut ¢ momomisio cymmaropa D72,
CUTHaJ C KOTOpOro uepe3 BecoBOM pe3uctop 52 kKOM MOCTYHNaeT Ha BBIXOAHONM CYMMUPYIOIIUN
ycunurens 20 B.

2.4.5.5 Cnenyer orMeTHuTh, uTo cymmarop U6 umeer koadduuueHT nepeaayn 3 (OTHOLICHUE
pesuctopoB 20 kOMm / 6,6 kOm), 4yTO TO3BOJISET W3 MakcuMaibHOro Hampspkenus L[AIT 7,2 B
copmupoBats npeaen 20V.

2.4.5.6 PaccmoTrpuM paboTy MOBTOPHUTENSl HANMPSDKEHUsI ¢ KoppeKTupyrommm kaHaiom (D71,
D65, pucyHok 2.1), Tak Kak 3Ta KOHQUrypauus HIMPOKO UCMOIb3yeTcs B mpudope. IMeHHO TakuMm
o0Opa3oM BeITIONTHEHBI Oydepubie yeunurenu D10, D71, ycunmurens npeaena "2V".

Hpeitd yennurenst D71 koppekTupyeT npeun3noHHbIi yeunurens D65. Hanpspkenue ¢ Bbxona
MukpocxeMbl D71 cpaBHMBaeTcs ¢ €€ BXOAHBIM HamNpsDKEHHEM Ha ycuiautene D65 (coOcTBeHHOE
CMELIeHHE KOTOPOTO paBHO €AMHUIIAM MKB).

C Beixoma D66 curHanm paccoriiacoBaHusi TMOCTyHaeT Ha HEWMHBEpPTUpYOmud Bxox D73,
KOMIIEHCUPYS CMEILIEHUE 10 YPOBHSI CMELIEHUS NPEUU3UOHHOro yeunutens D66.

B pesynbTaTe B COBOKYIIHOW CXE€ME€ PEaTu3yIOTCSd YacTOTHBIE CBOMCTBA MIMPOKOMOJIOCHOIO
yeunurens (D71), a npeiioBele xapakTepUCTHKH (B HHM3KOYAaCTOTHOM OOJIACTH  CIIEKTpa)
Mpenu3noHHOr0 yermmutens D6S.

B BbIcOKOUacTOTHOH oOOMacTH crekTpa padoTa KOPPEKTHPYIOLIEro KaHaja Iapaiu3yercs
¢dbunsTpom R116, C118, a B peasibHON cXeMe JTOMOTHUTEIBHO OJIOKUpYyeTCsl KiIro4eBoi cxemoir D61
(ma gactotax BbIme 200 I').
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2.4.6 ®opmMupoBaHue MpeaeoOB KAJIuOpaTopa HaNpsKeHu st

2.4.6.1 CymmupoBanue Hanpspkenuid L{AIT npousBoaut ycunutens "20V" (¢ conmpoTHBICHUEM
20kOM B menu oOpaTHOM CBS3M), BBIXOJ KOTOPOTO NOJKIIOYACTCS K 3aKMMaM Hpuodopa
"V"-"I"-"Hi" u "V"-"I"-"Lo" xonTakTamu peine npenena 20V .

2.4.6.2 Ycwurens "20V" Harpyxaercs Ha nenutenu ¢ koddduuuentamu nenenus 10 u 100
(9 xOm/1 kOm u 4,95 kOm / 0,05 kOm), peanu3zysi, TakuM oOpazoMm, mpeaensl 2V u 0,2V, npu 3ToM
npenen 2V ¢opmupyercs akTUBHOM cxeMmoil Ha 0aze ycunutens "2V", MOAKIIOUEHHOTO K BBIXOJY
nemurerst 10:1.

2.4.6.3 Ilpemen 200V dopmupyercs ycunutenem HanpspkeHuss 200B, KOHCTpYKTHBHO
pa3sMelIeHHOM Ha OTHENbHOH IuaTe. DTOT yCUIUTeNb uMeeT koddduuuent nepenaun 10, KoTopsii
onpenensiercss otHomieHueM pe3uctopoB 100 kOm / 10 kOM M OCyHIECTBISET  MacmTabHOE
npeoOpa3oBaHue BBIXOAHOTO HaIpspKkeHHs: cymmupytomiero yeunurenst HAIT (yeunutens "20V").

2.4.7 UKT

2.4.7.1 UKT BbimonHeH OTAENbHBIM OnokoMm. OH peanusyerT (QYHKUUIO TpeoOpa3oBaHUs
HanpsHKEHUs IHAIT B cuny Ttoka. IIpeoOpasoBanme ocymectBisiercss ycummtenem U/l
(cM. pucyHok 2.1) B Lemb OTPHIATENBbHOM OOpaTHOM CBSI3M KOTOPOTO BKJIIOYAETCS Harpyska
KaymbpaTopa.

dopmupoBaHUE TPEAENOB KanuOpaTropa TOKa MPOU3BOIUTCS MOJKIIOUEHHEM TOKO33JaIOIINX
pesuctopoB (Ro). Hampsixenue 1IATL, mogaBaemoe Ha Bxon ycunutens U / I Bo30ykmaeT TOK Ha €ro
BbIxoze, paBHbli Unan / Ro (110 OCHOBHOMY CBOWMCTBY ONEPALIMOHHBIX YCUIIMTENEH HANpSKEHUs Ha
ero Bxonax paubl). [Ipenen 2A ¢opmupyercs conpotuieHueM 0,5 Om, MO3TOMY MaKCHUMaJIbHAs
BennunHa HanpspkeHus LIAIL B aTom ciydae, orpanndena 3HadeHueM 1 B (1 B/ 0,5 Om =2 A). Ora
Mepa IpearpuHATA Il CHUKEHUS MOIHOCTH Ro.

2.4.7.2 Pesucropsl gatunka Ro, paBasie 10 u 100 Om, a taxke 1 u 10 kOMm, ucnons3yrorcs B
pexuMe KanuOpaTopa COMPOTUBIECHUN. BBICOKOOMHBIE PE3UCTOPHI KaaMOpaTopa COMPOTUBICHUMN
KOHCTPYKTUBHO pa3melieHsl Ha tuiare [AIL

2.4.8 Opranusanusi NMTAHUSA y3J10B Ipudopa

2.4.8.1 OtHOCUTENbHAsE aBTOHOMHOCTH OOJBIIMHCTBA Y3JIOB NPUOOpa C OAHOM CTOPOHBI U
HaJMYMe B3aMMHBIX CBS3€i, B TOM 4YHCJIE M 4epe3 YIPABIAIOIIME BBIXOAbI PETUCTPA, C JIPYroi
CTOPOHBI 00YCIIaBIMBAIOT CIIENU(UKY MUTAHUS OCHOBHBIX y3JI0OB. B WacTHOCTH, COeMHEHHE OOIIHIX
IIMH WCTOYHUKOB TMHUTAHUS CTAaBUT LEIbIO IKECTKOE pa3/IelICHue CHJIOBOM (TOKOBOW) H
M3MEPUTENBHON (MOTEHIIMOHAIBHOM) HHBI. OpraHu3aiuio MUTAaHUS Y3JI0B MPUOOpa WILTIOCTPUPYET
CXeMa PUCYHOK 2.3.
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2.5 OnucaHue 3J1eKTPUYECKOH NMPUHIUNHAIBLHON cXeMbI Mpubdopa

2.5.1 Cxema nsnekTpuueckas MpUHIMIHAIBHAS KaauOparopa yHuBepcaimbHoro H4-7 (H4-7/1)
npUBeJeHa Ha pucyHKe A.l mpuiokeHus A, mepeueHb 3JIeMEHTOB — B Tabmuie A.l. Pa3memnienue
y3710B TprOOpa WILTIOCTPUPYETCs rpadueCKUM MaTepruaioM (CM. pUcyHoK 1.2).

2.5.2 Dmnexktpuueckas TNpUHLMIHUAIBHAS cXeMa MpuOopa pacKpbiBaeT B3aMMOCBS3b
(GYHKIIMOHATBHBIX  y3710B mpubopa. CxeMa Takke OTpa)xkaeT KOHCTPYKTHBHOE  HCIOJHEHUE
npubopa, BBIIIOJHEHHOTO B BHJE ABYX TaJbBAaHMYECKH HECBS3AaHHBIX JPYr C JAPYrOM 4YacTed -
yopaBisiomend (cocrosimied w3 miar  mporeccopa Al um  mmarel  ynpaBieHus A2) u
WCTIONMHUTENbHONU  (mpeoOpazoBatens aHamoroBelii  Ul).  OcCHOBY TOCHEIHEH COCTaBIISIIOT
IJIaBHBIE METPOJIOTUYECKHE Y376l Tmpubopa: OGa3oBas 1uiata A4, HCTOYHMK KaJMOPOBaHHBIX
TokoB (A3) m  ycumurens 200B  (AS), IMUTaHUE KOTOPBIX  00€CIeunBaeTCsi  OT
M30JIMPOBAHHBIX U SKPAaHUPOBAHHBIX OOMOTOK.

2.5.3 HWnadopmamnmonHas CBs3b IIpolieccopa ¢ aHaoroBeiM mpeobpaszoBarenem (Ul)
OCYIIECTBIISICTCS 4epe3 YeThlpe KaHajla, OpraHM30BAaHHBIX Ha 06a3e onTpoHOB (pazbeM X1 B A4 u
X2 BAl).

2.5.4 Ca3p nmpubopa ¢ ornepaTopoM OCYIIECTBIISIETCS Yepe3 YCTPOWCTBO YIPABICHHUS, OCHOBY

KOTOpOTO COCTaBJISIOT nJiara yrnpaBiieHus A2 (KHOMOYHAs TaHeNb) U JBYCTPOYHBIN
WHJIUKATOp. CBsa3p 1mpoueccopa M YCTPOMCTBA  YIPABJIEHHUS OCYILECTBISETCS 4Yepe3
pazbeMm X1.

2.5.5 TymbGnepom S3 Omokupyercs HECAaHKLMOHUPOBAaHHBIA JOCTYyN B
SHEPrOHE3aBUCHUMOE 3alIOMHUHAIOIIEE ycrpoiictBo (OH3VY), a Tymbrmepom S1 moxer

OTKJIIOYAThCS BBICOKOE HaNpshKeHUe nutanus ycunurens "200 V'
2.6 Ilouck HencnpaBHBIX y3/10B Ipudopa

2.6.1 3amava moapasaena - 1aTh PEKOMEHIAINU 110 OOHAPYKEHUIO HEHCIIPaBHOTO y3i1a. Hike
IIPUBEJICHBI PEKOMEHAlUY OOIIIEro Xapakrepa:

- TIOJJHOE€ OTCYTCTBUE WHJUKALlUM WIM OTIEJIBHBIX €€ YacTeil, BKJIOYas IOJCBET KHOIIOK,
CBHJIETEJILCTBYET O HEUCIPABHOCTHU yCTpoMcTBa A2;

- HEHUCIPABHOCTh MHTEpdeiica ompenensercs npu padote npudopa B CUCTEME MPOrPaMMHBIMU
U annapaTHbIMU CPEACTBAMU CUCTEMBI;

- HEUCHPABHOCTh OJHOTO U3 TPEX Y3JIOB MCIOJHUTENbHOU cekuuu: 6azoBoi miatsl (LIAII),
UKT nnu ycunurenst 200 B MokHO onpeAenuTh MO XapaKTepy U BEJIUYMHE BBIXOJIHBIX CUTHAJIOB B
COOTBETCTBYIOILIEM PEKUME U MpEAEIIE.

ITocne BBIABICHMSI HEHMCIIPABHOTO y3/1a HEOOXOJMMO IEPEHTH K YCTAaHOBJIEHUIO MPUYMHBI
HEUCIPABHOCTU. MeTo/bl OMCKAa HEMCIIPABHOCTEN B KOHKPETHBIX y3J1aX M3JI0KEHBI B TIOCIEAYIOLINX
HoJIpa3ienax.

2.6.2 B cnyqae BHemHEHl NpuuMHBI OTKa3a (OOpBIB WM  3aMBIKaHHE MEXOJIOYHBIX
CBsI3eH, Ilened NUTAHWSA WIM YOPABIEHUS U T.I.) HEHCIPABHOCTb MOXET OBITh OIpeneNneHa
CTaHJapTHBIMH MeTonamHu  ("IpO3BOHKOM" 1emel, ocuwuiorpagupoBaHHEM CUTHAJIOB) B
COOTBETCTBHHU CO cxeMoil Ha mpuOop. Takoil aHamu3 MOXKET OBITh TMPOBEAECH HAa  OCHOBE
U3yueHHs paboThI CXEMBI.

2.6.3 B mporecce paboThl C MpUOOPOM HEOOXOIUMO CIICIUTh 32 TEM, YTOOBI
OTCYTCTBOBAJIO 3aMbIKaHUE KPBILLIEK KOopIyca C 9KpaHOM (HMX H30JSIMsS pAacCUUTaHa Ha
Hamnpspkenue 50 B).

2.7 OnucaHue 3J1eKTPUYECKOH NPUHIMIHAIbHON cXeMbl 0a30BOii MJIAThI
2.7.1 O6mas unpopmanus
2.7.1.1 Cxema snexTpuveckass IpUHIMIIHATbHAsS 0a30BOM TUIaThl NpHUBEACHA Ha pucyHke b.1

npunoxenuss b, mepedeHp snemMeHTOB - B Tabnuue b.1, a miaH pa3MelleHus 3JIEMEHTOB - Ha
pucyHnke b.2.
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2.7.1.2 Ha npuHIMOUanbHOU cxeme 6a30BOM IIaThl BBIACICHBI CIEAYIONINEe (QYHKIIMOHAbHBIC
Y3JIBL:

- HOH (Ul);

- reneparop BU 0,2- 1000 xI'ny (U2);

- reneparop HY 0,1- 120 I'g (U3);

- cxema ympasinenus LIAII (U4);

- HAIT (U5);

- ycunurens "20V"  (U6);

- ycunurens "2V" 7.

Haznauenue, npuHIun AeWCTBUSA, CXEMOTEXHMUYECKas OpraHU3allds U B3aUMOJEHCTBUE ITHUX
Y3JI0B TOAPOOHO pacCMOTPEHBHI B 11.2.4.

2.7.1.3 Tlutanue y3noB Ul-U3 obecrneunBarOT WCTOYHHKH CTAOMIM3UPOBAHHOTO MHUTAHUS
+15 B (D17), -15 B (D18) u +5 B (D12), nony4aromux DTUTaHUE OT MOCTOBBIX BhIpsmuTened V10 u
V6. Yceunurenu y3ma US, kmroueBble Mukpocxembl y3noB U4, US, mukpocxemsr D7, DS, D10
MUTAIOTCS OT MCTOYHKMKOB +15 B” (crabumusaropsl D1, D2). HecrabuinsupoBaHHbIE UCTOYHUKU
+45 B (V9) u £6 B (V8), nuraromue ycuwmurens "20V" (U6) u yeumurens "2V" (U7) nmomomgHeHbI
YCTPOMCTBOM 3aLLHUTBHI.

OO6mwme muHb yeunuteneit U6 u U7 (J- 3u J-5] IMOAKJIFOYEHBI K OOIIEH IMNHE UX UCTOYHUKOB
nutanus =45 B u + 6 B uepes pezucropsl R20 n R18, uro no3BosseT no najgeHuto HanpspkeHus Ha
HUX KOHTPOJUPOBATh TOK MoOTpeOieHust ycunurteneil. [Ipu mpeBbIIeHHH 3TUM TOKOM HEKOTOPOTO
noporosoro ypoBHs (40- 50 MA), Hanpumep, IpU KOPOTKOM 3aMBIKaHHUU BBIXOJA, OTKPBIBAIOTCS
TpaH3uctopHble kmtoun V13, VI1 npu mnonoxurenbHol mnonspHoctd u V12, V14 1npu
oTpuLaTeNbHON mnossgpHOocTU. IIpu 3TOM uYepe3 cBeToamonbl onTpoHHOro kiaroya D20 nHaunmHaer
MPOTEKaTh TOK W Ha €ro BbIXOAe (OPMHUPYETCS] CUTHal Meperpy3ku, KOTOPbIM MOoJaeTcs Ha BXOJ
ONTpPOHHOTO KaHaina neperpysku (D6). C Beixoaa mukpocxemsl D6 aBapuifHbIN CUTHAJI OCTYNAET HA
IJaTy mpoleccopa 4depe3 KOHTakT X1:5 m Ha Tabmo mpubopa MOSBISIETCS COOTBETCTBYIOIIEE
onosenieHne. Ha ontpon D20 uyepe3 koHrakt "13" mocrynmaer Takke CUTHAJ HEPETPYy3KH OT
ycunurens Hanpsikenus 200B.

2.7.1.4 VYmpasnsomue CUTHAIBI MPoOLEccOpa 4epe3 TPU ONTONIEKTPOHHbIX KaHasia D3- DS
0a30BOH TUIATHI MOCTYMAIOT Ha TocheaoBaTenbHbIA peructp D11, DI13- D16, D19, D23, D25 u
ynpaBisioT padoroit Bcex y3noB LIAIL 3arpyska perucrpa cursajgamu mporeccopa HadYHMHAETCS C
MOCJIEZIOBATEIBHOTO PErucTpa, PacroyiOKEHHOTO BHYTpU MUKpocxeMbl D64 (koHTakThl 5, 9 BXOX
pEerucTpa, KOHTAaKT 6- BBIXOJ) C BbIXOJ]a 3TOT0 PETUCTpa CUTHAJ MOCTymaeT Ha Bxon (BeiBox 2) D11,
"IpOJIBUTASACH " Jajiee 1O BCe memnoyke 64- OUTHOTO perucrpa.

Muxkpocxema D64, (12- paspsausiii LIAII) dopmupyer miammme paspsabl HaIpsKCHHS
KaymbpaTopa.

2.7.1.5 VYnpaBieHue UEMsIMU MUTaHUSA pelie OCYIIECTBIISETCS Yepe3 TPaH3UCTOpHBIE COOpPKU
D24, D26, D44. ®yHKIIMOHHUPOBAHUE CXEMBI U B3aUMOJICHCTBHE KOHTAKTOB pelie YA00OHO U3ydaTh Mo
YIIPOLICHHOH cxeme mpudopa (pucyHok 2.1).

2.7.1.6 Omnopuoe Hampspkenue B yctporictBo US (ITAIT) moctymaer ¢ OydepHOro ycumuTemns
D10, na Bxox KkoToporo oT koMmmyTratropa D9 B 3aBUCHMOCTM OT YCTaHOBJIEHHOTO pPEXHMa
noakioyaercsa Beixo reveparopa BY, HY uwnu MOH ("+Uo" niu "-Uo").

2.7.1.7 CTaOUnuTpOHBI OMOPHOTO HCTOYHMKA W JHOJBI HM3MEPUTEIBHOTO BBIPSIMHUTEIS,
o0ecrneunBaroIIero npeoOpa3zoBaHUe MEPEMEHHOTO0 HAMPSHKEHHS B MOCTOSHHOE, KOHCTPYKTHBHO
pa3MelieHbl B akTUBHOM TepMmocTtate Al.

2.7.1.8 Jlns uckimrodeHUs: paspbiBa Ierned obpaTHoi cBszu ycunutened "2V" m "20V" mpu
CHSTBIX TIEPEMBIUYKAaX HA BBIXOJHBIX THE3/IaX MPUOOpa, HU3KO M BBICOKOMOTCHIIMAILHBIC Maphl
BBIBOJIOB YCHJIMTENEH COEAUHEHBI (ISl TOJOXKHUTEIBHOM W OTPULATENIbHOW MOJISIPHOCTH) 4epe3
nnoel coopok V15- V18.
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2.7.2 UCTOYHUK OTIOPHOI0 HANPSIKEHUS MOCTOSIHHOTO TOKA

2.77.2.1 Cxema nyekTpuyecKasi NPUHIMIIMAIBHAS TEepMOCTaTa MNpUBEleHa Ha pucyHke B.l
NpUIOKEeHUs B, mepedyeHb asyneMeHTOB - B Tabmuie B.1, a mnmaH pa3memieHus 3JIEMEHTOB - Ha
pucyHnke B.2.

2.7.2.2 Haznauenue ycrpoiictBa Ul ompenensercs ero Ha3BanueM. [IpoGiembl obecrieueHus
TpeOyeMoro 3IeKTPUYECKOTO M TEMIIEPATYpPHOTO PEKMMOB OMOPHBIX cTabunuTpoHOoB B cxeme MIOH
pelIaTcs CXEeMOW CTaOMIN3aTopa U CXEMOH TepMOperyisTopa cCOOTBeTCTBeHHO. Ha pucynke 2.4
npuBezaeHa ynpoiueHHas cxema MOH, rae BbIAeIeHbI 3TH y3IIbl.

Tepmoperymnsatop

+15B

R34 R33

+20
NUD27

>

El | V5-V9
|::| t R29 ;20
R30
+20B < Crabunuzarop
T HaNpsHKEHUS
13B
R3 Vi
VAN
D2
6,4 B <
V3 R1
ObmpH < TepmocTar -
Pucynok 2.4

2.7.2.3 B cxeme crabunmszaropa HanpspkeHHUs OannactHeie pesuctopbl R1, R3 u ctabunutponst
V1, V3 o6pa3yroT MOCT, 3a paBHOBECHEM KOTOPOTO CJIECIUT yCHiHuTelb D2, BKIIOYCHHBIA B IIETh
ri1yOOKOH OTpHUIIATENbHOM 00paTHOM CBsA3M (B OJHY JAMAroHallb MOCTa BKJIIOYEH BXOJ YCUJIUTENS, a B
Ipyryio - Beixon). brmaromaps Oonbumiomy kod3h@UIMEHTY ycUIIEHUS, B 3TOH CXeMe MPaKTHYeCKU
MOJIHOCThIO HMCKJIFOYAETCS BIIMSHUE HECTAOWIBHOCTH THTAIOIIETO0 HANPSHKEHUS Ha BBIXOJHOE
HamnpsbkeHue 6,4 B. B crannonapHoM (YCTaHOBUBIIEMCS) PEXXKUME HANPsDKEHUE HA CTAOMITUTPOHAX, a
CJIEIOBATENbHO, U Ha BbIXOJIEe ycunuTenst D2, Hen3MeHHO, YTO MO3BOJISIET COXPAHUTh HEM3MEHHBIM U
HarnpsbKeHue Ha Beixoze 6,4 B. JIns uckimrodeHus: BIUSHUS OKPYKAIOIIEH TEMIIEpaTyphl CXeMa MOCTa
MOMEIeHA B aKTUBHBIA TEPMOCTAT, OCIAONSAIONINN BIUSHUE OKPYXKAIOIIeH cpenbl Oonee yeM B
MATHAECAT pas.
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2.7.2.4 TlonnepxaHue HEU3MEHHON TeMITIEpaTyphl B IMOJOCTH TEPMOCTaTa 00ECIIeunBaeT cxema
TepMoperynaropa. JIroboe W3MeHeHHe TeMIepaTypbl BHYTPU TEPMOCTaTa MPUBOIUT K HAPYIICHUIO
O0amanca mocra R33, R32, R28, R29, V5- V9 wu3- 3a wu3MEHEHUs] HANpsOKCHHUs Ha JaTYUKE
temneparypsl VS5- VO (4yBCTBUTENBHOCTH JaT4yMKa- pumMepHo muHyc 10 MB/ °C). B 3aBucumocTH
OT HampapjeHUs (MOJISIPHOCTH) pa3danaHca M3MEHSIETCS BBIXOJIHOE HampspkeHue ycunutens D29 B
CTOPOHY YBEJIMYEHUS UM YMEHBIIEHUS, YTO MPUBOJUT K PEryIUPOBAHUIO MOLTHOCTH, pacCEeUBaeMOit
HarpeBateneM E1 TepMocTara v, COOTBETCTBEHHO, MOAJIEPKAHUIO 3aJaHHOTO YPOBHS TEMIIEpaTyphl.
Vcxouslit ypoBeHb Temieparypsi 60- 65 °C.

2.7.2.5 Ha ycunutene D31 ¢ genurenem R37 (pucynok 2.1) B menu oOpaTHOW cBsi3u coOpaH
MHBEPTOP, (GOPMUPYIOMIHI OIOPHOE HANIPSKEHUE OTPUIATENLHOM MOJIIPHOCTH.

2.7.3 I'enepatop BU

2.7.3.1 Cxema BY reneparopa (U2) nocratouyHo mnoapoOHO paccMoTpeHa B 1m.2.4.3 u
MPAKTUYECKH HE HYXKJIaeTcs B Ooyiee AeTaJbHOM PAcCMOTPEHUU. MOXKHO OTMETUTH, YTO CHUTHAJ C
Beixoga D38 mocrymaer Ha Bxon D42 Ha HU3KMX YacToTax 4epe3 pe3uctop R82, u Ha BBICOKHX
(>200 xI'm) gepe3 Oosiee HHU3KOE COMPOTHBICHUE pe3ucTopa R79 (moakitoueHue IIyHTUPYIOMIEH
LTI OCYIIECTBIISIETCS uepe3 K4 D41). DTuMu MepaMu yaeTcss CHU3UTh KOd((PHUIIMEHT TapMOHUK
Ha BBICOKHX YaCcTOTax.

2.7.3.2 Tlepectpoiika 4YacTOThl TeHepaTopa ocyliecTBigercs kommyrtanued RC 1nenei
unterpatopos D36, D37. KommyTanus ocyliecTBiaseTcs 10 KOMaHJIe Mpolieccopa KOHTaKTaMH pelie
K10- K19, ynpaBngembiMu yepe3 TpaH3ucTopHyro matpuily D44 u Tpanszuctopsl V2, V3, V19,
0a30BbIe I KOTOPHIX MOJKIIOYEHBI K BBIBOJAM PETHCTPOB.

2.7.4 I'enepatop HY

2.7.4.1 Kak ormeuanoch (11.2.4.4), cuHycOuIanbHbIe KOeOaHusT HU3KOYaCTOTHOTO TeHepaTopa
(U3) B wacrorHom amamazone 0,1 I'm- 200 I'm popmupyercs mectHaanatupaspsgasiv [HAIT D51,
yhnpasisieMblM 1o nporpamme ‘cunyca" 3amucanHoi B II3Y D48. CoorBercTByromas aapecanus
[13Y ocymecTBasiercs curHanamu caetunka D45, D46.

2742 ]lns ¢dopMUpOBaHHS CHHYCOMJAIBHOTO CHUTHAJIa HCIOJB3YeTCS HE MISCTHAIIATh
paspsanoB LIAII D51, a naTHaanaTe. OTH MATHAANATH Pa3psA0B JaHHBIX 3amUChiBarOTCsA B D51 3a aBa
TaKTa BXOJHOTO CHUTHANIA: CHavaja- 8 CTapiiux pa3psiaoB, a 3aTeM 7 muammux. HeoOXxomumbie Juist
3anucu curHaisl Gopmupyrotr D45-D47, D49, D50 (pucyHnok 2.5).

D47:12
| | | | | |
D48:10 : CTaﬂ?Lume Mna,t‘;,mme CTaﬂ?Lume Mna);,LuMe CTaémwe
("A0" paspAabl | paspaakbl | paspsabl | paspsabl | paspaakl
| o L
D49:5
(LDAC)

L |

Iyl

|
| |
| |
| |
| |
| |
D49:4
(CS - 3anuceb)
» 3anuchk 15 out >

e X WX '

Pucynok 2.5
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Mnaammii  mIeCTHAANATBIA  pa3psii HE  y4acTByeT B (OPMHUPOBAHUM  aMIUIATYBI
CHUHYCOUJIAJIbHOTO CHTHAJIA, OH BCEr/la PaBeH HYJI0, a €IMHUYHBINA YPOBEHb MMOJAETCS TOJIBKO TOT/A,
KOTJa 3aBEpIICH IEepUOJ BBIIAYM CHHYCOUIbI (HEOOXOAWMO HAYMHATH HOBBIM muki). M3 Hero
mukpocxemoit D50.1,2 popmupyercs ummyinbsc "copoc” cuerunka D45, D46.

2.7.5 HATI

LIAII (US) obecrieunBaeT (OpMHUPOBAHUE IIECTUCKAHON CETKH MOCTOSHHBIX M MEPEMEHHBIX
HanpspbkeHui B quamnazone 10 MxB-20 B. Ero cxema moapo6Ho paccMoTpena B 11.2.4.5.

2.7.6 Yeuaureas ''20V"

2.7.6.1 Ycunurens "20V" (U6) dhopmupyer ocHoBHOI npenen 20V kamubparopa. Kpome Toro
ATOT YCWJIHMTENb BBITIOJHICT (DYHKIMIO cymMmaTopa BbIXOAHbIX curHaioB L[AIl. TpexkanampHas
CTPYKTypa ycuiutens odecreuynBaeT MUpokKyko nojocy ycuiaenus (ot 0 I'n no 1 MI'm).

OCHOBHOM KaHaJl YCWJICHMsI BBIIOJHEH HA OCHOBE IIHPOKOIOJIOCHOTO WHTETrPalibHOTO
yeunurenss D77, napeiid KOTOpOro KOPPEKTUPYETCS TNPELU3MOHHBIM, HO HHU3KOYAaCTOTHBIM
ycunutesneM D76 (KOppeKTUPYIOMIHMI KaHai). Y CTOMYMBOCTh CXEMbI B OOJIACTH BBICOKMX YacTOT
obecnieunBaet Tpetuil — BU- kaHan ycuiieHus, BBIOJHEHHBIM Ha HCTOKOBOM noBToputene V20, V21
(marpy3ka R130) u smutTepHbIX TOBTOpUTENSAX V22, V23, HCXOAHBIN peXUM KOTOPBIX ("'cMelieHue")
3a/1aeTcs pe3UCTUBHBIM aenutenem R132- R134.

2.7.6.2 3amaueii koppektupytomiero kanamza (D76) sBnsercs koppekius npeiida D77
(10 5 MxB / °C) 110 3mauennii mpeiipa D76 (0,1 mxB / °C). Tlo sroii npuumne D76 paGotaer B y3Koii
noJioce (emuuuisl 1), 3amaBaemoii R126, C126 u R131, C135.

2.7.6.2 CurHan OCHOBHOI'O KaHaja, IOCJE MPEABApPUTEIBHOIO YCHJIEHUS MHUKpocxemon D77,
JOTIOJTHUTEIFHO YCHUJIMBAETCA CXEMOM YCHIJICHHS C oOmiei 0a3oi Ha TpaH3uctopax V24, V25 (6a3bl
uMeroT pukcupoBaHHbI oTeHIMaN 15 B). Tok 3TUX TpaH3UCTOPOB (IMHUTTEPHBIN U KOJIEKTOPHBII)
MEHSIETCSI B CTPOIOM COOTBETCTBUM BXOJHOMY CHUTHAJly M BBIIEISETCS B BUAE YCHUJICHHOIO
HanpspkeHus Ha conpotuBieHusx R138, R141 narpysku. Tok BU- kanana gepes R136 u R137
CMEIIIMBAETCS C TOKOM OCHOBHOTO KaHajla M Jajiee YCWJIMBAaeTcsd B TpakTe equHoro kanana. Ha
cocTaBHBIX TpaHzuctopax V26, V30 u V29, V31 coOpaH ABYXTaKTHBIA KacKaJ JOIMOJHUTEIHHOTO
YCWJICHHUSI TI0 HaIpsDKEHUIO, KOTOpBIM "paboTaeT" Ha OKOHEUHBIH KacKajJ YCHJICHHS 110 TOKY:
SMUTTEPHBIN noBTOpUTENL Ha V32, V34 u V33, V35. Kaxzaoe miuedo IBYXTaKTHOI'O 3MHUTTEPHOIO
MOBTOPHUTEINS CHOPMHUPOBAHO U3 JIBYX KAacCKag0B pabOTArONIMX MapajuieIbHO, YeM obOecreunBaeTcs
TOK Harpys3ku 10 50 MA mpu akTUBHON €MKOCTHOM Harpy3ke. HauanbHbli peskuM (TOK) SMUTTEPHBIX
MMOBTOPHTEIICH 3a/1aeTCs HaMpsoKeHUeM Ha nmuoaax V27, V28 u conporuBnenusimu R148- R151.

2.7.6.3 B 1ienb 00paTHOI! CBSI3M YCHIIMTENS BKITIOYEHO conpoTuBieHne 20 kOM (BepxHee IeHo
nenutens R121). CoenuHenue 3Toro COnpoTUBIICHHS ¢ BbixoaoM ycruTens "20V" ocyiecTBisercs
m0o uepe3 KoHTakThl pene K9, nubo uepes3 mepeMbluky, COSIMHSIONIYIO BBICOKOMOTCHIIUATIbHBIC
BBIXOJHBIE THE3/1a Tpudopa.

2.7.7 Yenaurtean ''2V"

2.7.7.1 Ycumurens "2V" (U7) npeacraBisieT co00i MOBTOPUTENb HANIPSHKEHUSI CHUMAEMOTO C
Bbixona genurens 10:1 (R2, pucynok A.1).

OCHOBY YCHJIUTENSI COCTABJISIET IIMPOKOIMOJIOCHBIM OIepanuoHHbIN ycunutenb D80, aperid
KOTOPOTO KOPPEKTUPYET MPEIU3UOHHBIA ONepaioHHbIi yeunutenb D79. Drta crpykTypa moapooHo
onucana B 11.2.4.5.6.

2.7.7.2 KmoueBas cxema D78 mna wacrorax Bemme 200 I'm OGuokupyer paboTy
KOPPEKTHUPYIOLIETO KaHAJa.
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2.8 Ilonck HencnpaBHoOCTel 06a30BOii MIATHI

2.8.1 Ilouck HencnpaBHOCTEW 0a30BOM TUIATHI BOBMOYKEH MEPCOHAIOM, TIIATEIHHO U3YIHBIINM
npubop, XOPOIIO MPEACTABISIIONIAM €ro COCTaB, B3aMMOJCHCTBHE Y3JIOB M JJIEMEHTHYIO 0a3y.
OrnrcaHne cXeMbl COCTaBIIEHO C BBICOKOW CTETIEHBIO MOIPOOHOCTEH, ¢ MpUBJICUEHUEM TpadUIecKoro
YU WUTIOCTPATUBHOIO MaTepuasa, OTPAKAIOIIETO PEXHUMbI, MPUHLMN ACHCTBUS U B3aHUMOJICUCTBHE
y3J0B, YTO TO3BOJSET OOHAPYXHUTh HEUCHPABHOCTb TPATUIMOHHBIM  METOAOM- IyTEM
MOCJIEIOBATEIbHOM TMPOBEPKH TMPOXOXKIACHUS CHUTHAJIOB W H3MepeHus pexumoB. Hampuwmep,
oTcyTcTBHE curHanoB Ha Bbixone LIAIIl mpu Hammuuu BceX yHpaBISIOIIUX CUTHAJIOB Ha KOHTAKTax
X1 ( mpu “UcIpaBHOM MPOIECCOPE) U UCPABHOCTH MCTOYHUKOB MUTAHUS MIPEATIOIAraeT CACTYIOMIM
QITOPUTM MOUCKA HEUCTTPABHOCTH:

- TIpOBEpKa HaJIM4us YIPaBISAIOIIMX CUTHAJIOB Ha BeIxojaax peructpoB D11, D13- D16, D19,
D23, D25;

- IPOBEpKA HAJIMYUS ONIOPHBIX YPOBHEW HANPSKEHUS HAa BXOJ1aX MUKpocxeMbl DO:
"+U0"=64B + 5%, "-Uo"=64B + 5%, "Upu"=~64B =5 %, "Unu" =~ 6,6 B £5 % u
nepeladyn 3TUX YPOBHEW B COOTBETCTBHM C YCTAHOBJICHHBIM pexumoB 4yepe3 OY D10 na penutens
A2;

- mpoBepka Hammuus curHanoB I[[AIl nHa BeIXOmax ycumuteneit D63, D66-D74 mnpu
COOTBETCTBYIOIIMX YIPABISIOUIUX CUTHAJIAX;

- mpoBepka ¢yHKIMoHUpoBaHus ycunurens "20V" (U6), "2V" (U7);

- nposepka ucnpasHocTu pene K1- K9 u cxeMm ynpasieHust UMH.

2.8.2 C yueToM MaTepualioB, U3JIOKCHHBIX B paszzene 2.7, oOHapyXeHHE HEHCIPABHOCTEH B
oonpmmHcTBe y3710B L[AIl He mpencrasnser Gomnbinoro Tpynaa. OQHAKO OYEHH YacTO MPOXOXKICHUE
CUTHaja He MOXeET ObITh JOCTAaTOYHBIM KpPUTEPHUEM IIOJIHOM HCHpaBHOCTH mpubopa. Heobxoanmo
OLICHUTh CTAOMJILHOCTH HAIPSHKCHHUSI OMOPHBIX WCTOYHUKOB. THUMHUYHBIC KONEOaHUS HANPSDKEHUS
"Uo" He momkHsbI npeBbimaTth + 10 MxB, a mst nepemennbix Hanpspkenuit "Usd" u "Und" - 50- 60
MKB.

CrabunsHocTh HampspkeHuir "+Uo" um "-Uo" ompegensieTcss Ka4eCcTBOM CTaOMJIMTPOHOB,
OTCYTCTBHEM BO30YXIIEHUN yCUITUTENs (KOHTPOIHUPYETCs Ha Bxoe U Bbixoae D31 ocmmmnorpadom ¢
YyBCTBUTEIBHOCTBbIO HE MeHee | MB/cM) M, HakoOHel, UCIPAaBHOCTHIO CXEMbI TEPMOPETYIMPOBAHUS
TepmocTtara Al.

CrabunpHocTh HampspkeHus'UB4" — ompezenseTcss KadecTBOM paboOThl TreHepaTopa |
crabmimzaropa ypoBHs U~(U1).

2.8.3 Cnenyer 3aMeTUTh, YTO HEHCIPABHOCTh CXEMbI TEPMOpEryiaropa Ttepmocrara Al He
HCKJIIOYaeT Haauuus onopHbix ypoBHed "+Uo", "-Uo", "UBu", a oTpakaercss B UX IOBBILIEHHON
TeMIIepaTypHON HecTabUIbHOCTH. HencnpaBHOCTh CXEMbI TEPMOPETYIISATOPA JIETKO OOHApYKUBaeTCs
M0 3HAYUTEIBHOMY (COTHM MWUIMBOJLT) OTKJIOHEHHUIO HAaNpsDKEHWs Ha JAHOJAaX B JaTUMKe
temrepatypsl (Al, kKoHTakT 6). B ncrpaBHOM TepMocCTaTe 3TO HANPSDKEHUE COCTABISIET OKoJIo 2,4 B,
a ero konebaHus He PEBHIIAOT 2 MB.

Haubonee BeposATHONW MNPUYMHON HEHCIIPABHOCTH MOXET OBITh ycuiutenb D29, oOpbIB
(3aMbIKaHKe) cxeMbl. MeHee BEepOsITHOM MPUYMHOM HEUCIPABHOCTU MOXKET CTaTh BBIXOJ U3 CTPOS
OJIHOTO WJIM HECKOJIbKHUX JAUOAOB- JaTYUKOB TEMIIEPATYPHI.

[Tocne ycTpaHeHUs] HEMCTIPABHOCTH B CXEME TEPMOPETYIIATOpa HEOOX0IUMO BKIIOYUTH PUOOP
u yOemuThCs B TOM, UYTO HamNpsHKEHHE HA JAMOAAaX- JaTdyuKax TeMIepaTypbl CHMXKAeTcs M0
(2,4 £0,2) B unocae 15- 30 MUH CHH)KEHHUS OCTACTCSl CTAOMIIBHBIM.

[Tocne 3amensr smementoB crabmnuzaropa MOH u tepMoperymnsTopa mpubop HEOOXOAUMO
nepekaInOpoBaTh (OMOPHOE HAPSKEHNUE H3MEHUIIOCH).

2.8.4 Tlonck HEMCHPABHOCTEH MPHU MOJHOU MOTEpe PabOTOCIIOCOOHOCTH YCUIIUTENECH ClIeIyeT
HAaYMHATh C MPOBEPKU C IOMOIIBI0 OMMETpa ILEJIOCTHOCTH PATUOIIEMEHTOB (PE3UCTOPOB, p-n
MEPEX0/I0B TPAH3UCTOPOB U T.[I.) B BHIKIIIOUEHHOM U3 CETH Mpuodope.
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2.9 Onucanue 3J1eKTPUYECKOH NMPUHIUNHAIBHON cXeMbl HCTOYHUKA KAJTHOPOBaAHHBIX
TokoB (UKT)

29.1 Cxema oanexktpuueckas npuHuunuanbHas WKT npuBenena Ha pucynke I.1
npuioxenus I', mepedeHp aneMeHTOB - B Tabmuie [.1, a muaH pa3MmemeHus] 3JIEMEHTOB - Ha
pucynke ['.2.

2.9.2 Cxema UKT comepxut snementsl kKommytaruu: pene Kl- K8, obecrneunBaromime
IepeKIoueHne aatyukoB Toka R3, R4, pacnonoxxeHHbIx BHe miarbl Al M KOHCTPYKTHBHO
3aKpEIUICHHBIX Ha pailaTope TPAaH3UCTOPOB BBIXOIHOTO KACcKaja, a TakKe JaTYMKOB Toka R2- R4, R7
maTtel Al.

Pene K1 cBoumu kontakramu 11 u 13 3ambikaer menb oOpatnoii cBa3u ycunutens UKT , ecnu
HE YCTaHOBIICH PEeXHUM KanubOparopa Toka. Yepes konTakTsl pene K1: 4, 8 na Bxox ycunurens UKT
MocTymaer mnpeodpasyemoe B TOK HampspkeHue ¢ Bbixoma L[AIL. Ecnu He ycTaHOBJICH peXHUM
kanOpaTopa Toka, To KoHTakTamu pene K1: 4, 6 Bxon ycrmnTesns 3aMKHYT Ha OOIIYIO IIIHHY.

2.9.3 ®parMeHT cxeMbl YCUIIMTENS NPUBEAEH Ha pucyHke 2.6. B 3Toll cxeme nmpumeHeHa He
COBCEM OOBIYHAsI cXxeMma CBsi3M omneparmoHHoro ycwimtens (OY) ¢ JTONOTHUTEIBHBIM BBIXOTHBIM
KacKaioM. 371eCh UCTIONB3YyeTCs CBOMCTBO OV MOTpeOIsiTh TOK OT UCTOYHUKA MUTAHUS, TPAKTUICCKH
COOTBETCTBYIOIIMI TOKY €r0 BBIXOJHOTO Kackaaa (Tok In, pucyHok 2.6). Harpyskoii ycumurens D8
asigercs pesucrop R10. B niens ncrouHnka nojgoXKuTENbHOIO NUTaHUus ycunutens (+9 B) BxitoueH
Kackaj Ha TpaH3uctope V3, Tok In co3zmaer nageHue HampspbkeHUs Ha pesuctope R9, xoTopeim
yhnpasisieTcss "Iiedo” BBIXOAHOIO Kackajga Ha Tpan3uctope 2T825A. Ilpu u3MeHEHMM BXOIHOTO
CUTHajia B TaKT, KOTOPOrO MEHSIETCA CONPOTUBICHHE TpaH3ucTopa (B umHTerpasibHoM OV DS), uTo
uU3MeHseT BenuuuHy Toka In. Takum oOpa3om, dyepe3 TOK In BXOZHON CHUTHAJI YCHIIUTENS
BO3JICMCTBYET HA BBIXOJIHOM Kackaj ycunutens (Tpanzuctop 2T825A u 2T827A).

[Mutanme + 5 B mna OY D8 obGecrieunBaeTcss MHTErpanbHbIMU crabunuzaropamu D4, DS
HaIpsDKEHUE KOTOPBIX TMOCTYIaeT Ha BXObl muTaHus ycwnrtens DS: 4, 7 yepe3 0a3a- SMUTTEpHBII
Iepexo/ TpaH3ucTopos V2 u V3.

B cxeme UKT mexny komiekropamMu TpaH3uctopoB V2, V3 BkirodeHa nenouka R11, R12,
C14, xoTtopast MO3BOJSET yCTaHABIMBATh HAuyalbHBIH PEXUM TPAH3UCTOPOB BBIXOJHOTO KacKaja.
[lernb 1OMOJHUTENBHOTO (PEryIUPYEMOr0) TOKa CO3JACTCS OT MCTOYHMKOB nuTaHus =+ 9 B yepes
pesuctopel R8, R14, RI15, R9, npu 5TOM mnepeMeHHas COCTABISAIONIIAsi 3TOr0 TOKAa HMEET
JOTIOJTHUTEIBHBIN KaHal yepe3 kKonaencatop C14.

2.9.4 3akoaupoBaHHBIE CUTHANBl yrnpasieHus pene nocrynaroT ¢ miaatel LIAIT mva D1, D2.
Tabnuia kooB ynpasieHus: Ha pucyHke ['.1.

R8 9B
620

5B  — 2T827A
4 8

4% R13 C16 UBbIx
6
UBbIX : * :_” ) >

In R10
82
7
+5B V3 2 R15
2T825A
R9
620 0,1
ﬂ‘ In
<«
1-9 B
Pucynox 2.6
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2.10 IMouck neucnpaBHocreii y3iaa UKT

2.10.1 B ciygae, ecnu He paboTaeT OJUH U3 MPEIEIOB, HEOOX0IUMO YOESIUTHCSI B UCITPABHOCTH
COOTBETCTBYIOLIETO pelie, ero Iernel ynpaBleHHsl U COOTBETCTBYIOLIETO JaTYMKa TOKA.

2.10.2 IIpu mosHON HEPaOOTOCTIOCOOHOCTH y3J1a HEOOXOIUMO MPOBEPUTh UCTOYHUK MHUTAHMUS,
Hanmyre koMauabl "I", a 3arem cxemy ycunmrens UKT (mogpoOHoe ommcanue pabOThI YCHIIUTENS
IMO3BOJISAECT CAEIATh 3TO).

2.10.3 Ilocne peMOHTa YCHJIUTENs CIEAYEeT MPOBEPUTH €ro (HYHKIMOHHPOBAHUE M U3MEPUTHh
HEJIMHEHbIE ucKakeHus. Ha BeuunHy uckaxeHuil BiauseT peryaupoBka R12.

2.10.4 Tabnuia KOJOB YNPaBJICHUS peJe MCIOIb3YeTCs ISl MPOBEPKH aIeKBATHON pPEaKIuu
9JIEMEHTOB KOMMYTAIlMM Ha CUTHAJBI yIpaBlieHus, moctymnatomme ¢ miatel [[AIl, mpu mposepke
pabotsl D1, D2.

2.11 Yceunureanb Hanpstkenus 200B

2.11.1 Cxema snekTpuyeckas npuHUMNHaIbHAA ycwuTens Hanpsbkenus 200B npuBeneHa Ha
pucynke /.1 npunoxenus [l, mepedeHp dmeMeHTOB - B Tabmuie /.1, a mian pa3MenieHus 31eMEeHTOB
- Ha pucyHke J[.2.

2.11.2 VYcunurens HampspkeHus 200B BbIOJHEH MO CXeME€ C JBYMs MapajlieiIbHBIMU
KaHaJlaMH YCUJICHHUS.

2.11.3 Hu3ko4yacTOTHBINA KaHaJl yCUJIEHUS COCTOMT U3 onepauuonHoro ycuiurens (OY) DI c
koppektupyromum OY D2, tpanzuctopoB V13- V16 ¢ dukCHpoBaHHBIMH TOTEHIIMAIaMU 0a3 u
BBIXOAHOIO Kackana ycuneHus. Beixon OY Dlnarpyxken Ha Hu3kooMHyr0 Harpy3ky R19 (220 Owm),
4TO 00yCJIaBIMBAET PE3KOE M3MEHEHHE TOKOB MOTPEOJICHHUS] MHUKPOCXEMBI MpHU MOJadye BXOIHOTO
CUTHaja. JTO IPUBOJUT K M3MEHEHMIO HampsbkeHuM Ha pesucrtopax R15 m R16, ympasnsgrommx
JIBYXTAKTHBIM BBIXOJIHBIM KackanoM. Koppektupytromas nens C15, R19 obecnieunBaeT ycTOHIMBOCTh
YCUJIUTENS B 00JIaCTH BBICOKHMX YaCTOT, & U3MEHEHHEM €€ IOCTOSIHHON BpEeMEHH NOTEHIIMOMETPOM
R19 nocturaercst onTuMaabHbIA HAKJIOH aMITATYHO-4aCTOTHON XapaKTEPUCTUKN YCUITUTEIISA.

2.11.4 BbICOKOYACTOTHBIN KaHAT YCHJIEHUS 00pa30BaH MCTOKOBBIM MOBTOpHTENEM Ha V3, VO,
compsiralollMM KackagoM Ha TpaHzuctopax V9, V10 u panee TemMu K€ 3JIE€MEHTaMH, 4YTO H
HU3KOYACTOTHBIN KaHaJl YCUJICHUS.

2.11.5 BpIxomHO#M Kackajl BBITIOJHEH MO JBYXTAKTHOM CXeMe YyCHUJIEHUS Ha TpaH3ucTopax V17,
V18, V21- V26. Heobxonumoe ycuiaeHHe Kackazla Mo TOKY JTOCTUTAETCS C MOMOIIBI0 SMUTTEPHBIX
noBropurenen Ha V29 u V30.

2.11.6 Ilutanue ycUIUTENs OCYILIECTBISETCS OT BBINPSIMUTENS, COCTOSILErO0 M3 JIUOJHOIO
Mocta V41, kouaeHcatopoB C24, C26 u 1ByX cTaOUIN3aTOPOB HAMPSKCHMUS.

2.11.7 CrabunuzaTop HaMpsHKEHUS TOJIOKUTEIBHON MOJISPHOCTH COCTOUT M3 PETYTUPYIOUIETO
areMeHTa Ha TpaH3uctopax V33 u V35, ynpaBiuseMoro KOUIEKTOPHBIM TOKOM TpaH3UCTOpoB V31 u
V36. Cxema cpaBHeHUs 00pa3oBaHa cTaOMIUTPOHOM V37, (popMUPYIOIIMM OMOPHOE HANpPsDKEHUE U
nenuteneM Ha pesuctopax R30, R37, R36, BkiIrOYEeHHOTrO Ha BBIXOJ cTabWin3aTopa. Y CTaHOBKa
TpeOyeMOoro HaNpsHKEHUS Ha BBIXO/E CTAOMIIMTPOHA OCYIIECTBIIACTCS MOTEeHIHOMEeTpoM R37.

OrpanuueHre TOKa HArpy3KuM M, KakK CIEACTBHE, 3allUTa YCHJIUTENS IO MOJOKUTEIbHOMN
MOJISIPHOCTU TPOUCXOAMT 3a CYET OTKpBIBaHUS TpaH3ucrtopa V27. Mupopmaims o mneperpyske
nepeaaercs onronapoit D3.1, D3.2 nns cpadareiBanust komauasl "CBPOC" mpubopa H4-7.

2.11.8 Crabunusarop HaIpsKEHUs OTPULIATEIILHOM  TOJIAPHOCTHU aHaJIOTN4YeH
BBIIICONTUCAHHOMY M COCTOMT W3 PEryJIupylolero »sjaeMeHta (TpaH3uctopel V34, V40),
yhpasisomux Tpan3ucropoB V32, V39, nenurens obpatHoii ces3u (pesuctopsl R33, R38 u R39),
OTIOPHOTO CTa0MIMTpoHA V38 M CXeMBbI OTpaHUYCHHS TOKa HArpy3Kd (TpaH3UCTOp V28, CBETOAHMOM
D4.1), a ypoBeHb BBIXOJHOTO HAaNpPKEHHUs CTaOMIM3aTOpa YCTAHABIMBACTCS C TOMOIIBIO
norenuometpa R38.

2.11.9 OxnaxiaeHue  BBICOKOBOJIBTHBIX  TPAH3UCTOPOB  YCWJIMTENS  OCYILECTBISAETCS
BEHTUJIATOPOM M1, KOTOpBI MUTAETCS OT BBIIPSIMUTENSA, COCTOSIIECTO M3 JTUOAHOTO MocTa V42 u
KoHsieHcaropa C25.
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2.12 Ilouck HeucnpaBHoOCTell ycuanTenas nanpsizkenusi 200B

2.12.1 Tlonck HEWCHPABHOCTEH MPH TMOJHOW MOTEpPEe PabOTOCIIOCOOHOCTH YCHIIUTENS CIETYyeT
HAa4YMHAThH C MPOBEPKU C MIOMOILBIO OMMETpa LIEIOCTHOCTH PAIU03JIEMEHTOB (PE3UCTOPOB, TUOMOB, P-
n NepexoJ0B TPaH3UCTOPOB U T.n.). [locie 3aMeHbl HeMCIPaBHBIX 3JIEMEHTOB MPUOOP HEOOXOTUMO
BKJIFOUUTH U MPOU3BECTH U3MEpPEHHE padounx pexxuMoB. OHH JOKHBI COOTBETCTBOBATH 3HAYCHUSM,
MIPUBEICHHBIMU B Tabnwuie 2.3.

2.12.2 Tlpu wu3MepeHHH pPEXKUMOB, C LEIbI0 MNPEJOTBPALICHUS BO30OYXICHHS HU3-3a
MOJKIIIOUYEHUSI BXOJHOW €MKOCTH BOJIbTMETPA, HEOOXOJUMO BBICOKOMOTEHLUAIbHBIA BXOJ €ro
MOJKJIIOYUTh 4Yepe3 pe3uctop comnporusieHueMm 10- 20 kOM, HaAeX HO 3auM30JIMPOBAB €ro OT
COIIPUKOCHOBEHHUS OIEpaTopa.

Tabnuna 2.3
[To3unmonHoe 0603HaUYEeHUE Hanpsoxenue, B

C24, C26 235- 290
V37, V38 22,8-25,2

1.12, 1.10 215- 225

R1 0,6- 0,7
V11, V12 14,2- 15,8

R2 15- 17,5

R4, R6 2,4-2,6

R7,R9 1,3-1,6

R15,R16 1,7-2,4

R20, R21 1,1-1,8

R22, R25 0,5- 1,2

R40, R41 0,04- 0,1

2.13 IIpoueccop
2.13.1 Onucanue 3J1eKTPHYECKOI NPUHUMIINAJIBHON CXeMbl poLeccopa

2.13.1.1 Cxema nsnekTpuueckas NpUHLHUIIMANBbHAS Ipolieccopa INpUBEAcHa Ha pucyHke E.l
npunoxenus E, mepeueHs anemMeHTOB - B Ta0iuie E.1, a maH pa3menieHus 231eMeHTOB —
Ha pucyHke E.2.

[Ipoueccop sABnsieTCs  LEHTPAIBHBIM  YIPABJISIOIIMM y310M mipubopa. Mukpo-OBM
cobpana Ha Mukpocxemax D3 (ogHOkpucTambHass Mukpo-OBM), D6 (3amenka aapeca), D8
(O3Y).

Muxkpocxema D1 mpemnazHadeHa is MOJa4YMl TMOJIOKHTEIHLHOTO HMITyJbca cOpoca mocrie
BKJIIOUEHUS TUTaHusl, pe3oHatop D1 3agaet TakToBYI0 4acTOTY Mmpolieccopa.

[Mopter "PO", P2" u muauu "RD", "WR", "ALE" mukpocxembr D3 obGecrneunBaior paboty
MHUKpO-OBM u cBa3p ¢ mukpocxemor D9; mopt "P1" m mumaum "INTO", "INTI", "TO", "T1"
o0ecreynBaroT ynpasieHue padboToii mpudopa.

Jluamu  "TXD", "RXD" cmyxar nmns cBs3u  mnpubopa ¢ BHemHed DBM uepes
untepgeiic  CTBIK C2 (RS- 232C), kpome toro mo aunuu "TXP" nepenaercs mubopmarus Ha
WHJIUKATOp.

Muxkpocxema D2 sBIsSIeTCS SHEPrOHE3aBUCHUMBIM 3allOMUHAIONIMM ycTpoiicTBoM (DH3Y),
MpeHa3HAYEHHBIM JUIsI XPAHCHHUSI KOHCTAaHT KanuOpoBKU. CBSI3b C HEW OCYIIECTBISIETCS IO JBYM
JIMHUSIM B COOTBETCTBUHM C MpoTokoyioM "[2C".

2.13.1.2 Ha mukpocxemax D4, D5 coOpan ranbBaHWYecKH pa3Bsi3aHHBIA  HHTEpderic
CTBIK C2 (RS-232C). Baemnss d4actb  wumHTepdeiica  mosydaer nuranue =+ 12B
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[0 CUTHAJbHBIM JIMHUSIM KaHaja CBS3M, M Ojarofaps MajoMmy IMOTPeOJICHHIO HE Meperpyxas ux.
CkopocTb npuema (nepeauun) JaHHbIX BeIOpana 9600 6ox.

2.13.1.3 Yepe3 pazpeM ocymectBisierca cBsa3b ¢ matoil LAIlL. Ha nuHum "nanabie"
BBICTABJISIETCSL OWT JAHHBIX, 3aTeM [0 JHUHUM "CHHXp.' TOJAeTCd CUHXPOHU3UPYIOIIUN
UMITYJIbC, BBI3BIBAIOUIMI 3allUCh BBICTABIEHHOTO OWTAa JIaHHBIX B CIIBUTOBBIA PETUCTP IJIAThHI
LAIL.  Ilocne mepemaun 60 6ut (mmosmHOW 3arpy3ku caBuroBoro peructpa LIAIT) momaercs
OTpHUIIATETbHBIN UMITYJIbC 1O JIMHUM  "3amuch',  BBI3BIBAIONIMK  MOJAa4y  BBEICHHOM
uHbopMaMM Ha  BBIXOJ  cABUroBoro perucrtpa miaatsl L{AI u, ciegoBaTensHO, yCTAaHOBKY
HOBOTO TMapameTrpa Ha BbIxome npubopa. Ilpomecc 3TOT NPOMCXONUT OAHOKPATHO MpPH
W3MEHEHUU OIEepaTOpoOM BBIXOJHOTO TapaMeTpa MpuOopa WM NEPUOAMYECKH (B pEKHUME
UMITYJIbCHOM MOAYJISILIVMN).

2.13.1.4 Tlo nunum "neperpy3ka" miara LIAIT cooOmiaeT mporeccopy 0 COCTOSSHUH TEPErPy3KH.
B orBer Ha 3TO mpoLECCOp 3aNMCHIBAET YNPABJISAIOUIME CUTHAiIbl B cABUroBbld peructp LAIIL
KOTOpBIC OOHYJSIOT BBIXOJHOW TMapaMmeTp W OTKIIOYarT Bce pene tuiarel L[AIl m kpome Toro,
MHIMLUPYIOT Neperpy3Kky Ha Tabmno npudopa ("ERROR 40").

2.13.1.5 BeiBox cooOmieHn Ha UHIUKATOP U BBOJ MH(OpPMAIUK ¢ KHOITOYHOW TMaHETH TIaThl
YIPaBIEHUS OCYILECTBIISETCS Yyepe3 pazbeM X3.

2.13.1.6 Ha mnaTe mporieccopa Takyke pa3MelneH HHTepdeiic, KOTOPHIH SBISIETCS YyCTPOMUCTBOM
cBsi3M Mpubdopa ¢ BHelHe DBM uepe3 kanan obmiero nomaszoBanus (KOIT).

2.13.1.7 Hnrepdeiic KOII coopan nHa mukpocxemax D9 (BUC untepdeiica KOII NAT7210)
u D10, D11 (nByHampaBneHHble IIKMHHBIE (hopMupoBaTenu ¢ Tpems cocrossHusMu SN75160B u
SN75161B).

2.13.1.8 OcHnogoii yctpoiictBa sBusercss BUC wuntepdeiica KOII NAT7210, na xotopoit

peanu30BaHO creayrouee MOJIMHOKECTBO uHTepEHCHBIX byHKIMHA KOII o
I'OCT 26.003-80:

- CH1 - cuHXpoHU3aIM UCTOYHHKA;

- CII1 - cuHXpoHU3aLUs IPUEMHHUKA;

-5 - HUCTOYHUHK;

-II3 - nmpuemHuK;

-31 - 3ampoc Ha 00CITy)KHBaHUE;

- IM1 - pucTaHIMOHHBIA MECTHBII;

- OIll - mapannenpHbIA ONPOC;

- CBbl - OYMCTHUTbH YCTPOMICTBO;

- 3111 - 3amyck ycTpoiicTBa.

2.13.1.9 bnok nutanus, codpanHslii Ha auoxax V7- V10 u mukpocxeme D12, obGecrieunBaer
MUTaHHUE MPOIIECCOpa U TUIATHI YIIPABICHUS.

2.13.1.10 IIpu pabote miuaTa mpoueccopa MOXET BBIBOAWUTh HA WHAMKATOP JUArHOCTHYECKUE
COOOIIIEHUS, CITUCOK KOTOPBIX MPUBENIEH HUXKE.

a) B cmywae HeucmpaBHOCTM mporieccopa Ha TabJI0 WHAMKATOpa MNPHOOpa MOSBISIFOTCS
CJIETYIOIINE COOOIIECHUS:

- "ERROR 10"- neBoccranosumas omnbka DH3Y: mocie maxatug kaonku "ENTER V, 1"
npubop mpousBeaet 3anoiaHeHue DH3Y ucxomnpiMu koHcTanTamMu u3 113V mpubopa; mocne sToro
HE00XO0AMMO MTPOU3BECTH MOJTHYIO KaTMOPOBKY Mproopa;

- "ERROR 11", "ERROR 12"- BoccranoBumas omubka DH3Y: mocie HaxaTus KHOIIKA
"ENTER V, I'" npubop npoussener BoccraHOBIeHUE coaepxumoro DH3Y;

- "ERROR 13"- anmmapatnas ommboka DH3Y: He BeimonHsieTcst mpotokon cesizu "12C.

0) B cnyuae ommOku onepaTopa Ha Tabj0 MHAMKATOpA MOSBIAIOTCS COOOIICHUS:

- "ERROR 20"- nomsITKa BBECTH CIIHUIIKOM OOJBIIIOE YHCIIO;

- "ERROR 21"- BBognMoe HanpsbKeHUe (TOK) BBIXOIUT 32 BEIOPAHHBIN TpEeT;

-"ERROR 22"- nonbITka BBECTH OTPUIIATEIBLHOE HANIPsKEHUE (TOK) B pexxumax "Hz",

"kHz";

-"ERROR 23"- momnpITka KaJIMOPOBKH HE Ha KAJIMOPOBOYHON YaCTOTE B PEKUMAX

"Hz", "xkHz";
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-"ERROR 24"- BBogrmast KaTnOpoBOYHAsI KOHCTAHTA CIUIIIKOM OTINYACTCS OT
HUCXOIHOM;
-"ERROR 25"- ciaumkom 6omblas KaTnOpoBOYHAs KOHCTAHTA MPU KaTHOPOBKE
OKTaI;
-"ERROR 26"- mompITKa KaauOpPOBKHM TIPH BBIKIIOYEHHOM TyMOJiepe pa3pemieHus
KaJHOpOBKH;
-"ERROR 27"- BBOAMMOE HanpspKeHUE (TOK) BBRIXOAUT 32 BOZMOXKHOCTH MPUO0PA;
-"ERROR 28"- BBOaMMOE HampspkeHHE (TOK) BBIXOJUT 3a YCTAHOBIJIEHHBIM OIEpaTOpOM
YpOBEHb OTpaHUYECHUSI.
B) [Ipu ommbkax cBsi3u o kanany uarepdeiica RS-232C Ha Tab10 MOSABIAIOTCS
COOOIIeHUS:
-"ERROR 51"- nepenosneHne BXoaHoro Oydepa: oObluHAs MpUUMHA — HE Ta 4acToTa (He
9600 60x);
-"ERROR 52"- HenoHsiTHast KOMaHa: 0ObIYHAs TPUYMHA- OIIMOKa OrepaTopa.
r) [Ipoune coobmeHus:
-"PAUSE"- mpu6Gop 3ansar 3anuceio B JH3Y u He MokeT pearnpoBaTh Ha Ha)KaTHEe KHOIIOK
MEepEIHEN TaHEeNH;
Buumanue ! - BoikiroueHre MuTaHUs B 3TOM COCTOSIHUM MOYKET MIPUBECTH K CTUPAHUIO
OH3Y.
-"ERROR 19"- npuGop HE MOXKET TOYHO BBICTABUTH 33JIaHHOE HANPsLKEHUE (TOK);
-"ERROR 60"- neucnpaBaocts untepdeiica KOII: oObruHas npuunHa- ommbKa onepaTopa,
JOMyIIEHHAs TPU KaTMOPOBKE OKTaJl, OJHAKO, BO3MOXXKHAa M HeucnpaBHOCTh miatel ATl Ilpu
BO3HUKHOBEHHUU ITOW OIMIMOKHU CIEIyeT HE TOJIHKO MPOBEPHUTH MPABUIHBHOCTh KOHCTAHT OKTAM, HO U
CTBIKOBKY OKTaJl: JJIsl JII0OOM KOHCTaHTHI OKTaJ] MPUOOP JOHKEH UMETh BO3MOKHOCTH BBICTAaBUThH TO
e HarpshKeHHe 0oJiee MITAIIMMU OKTaIaMH;
-"ERROR 40"- neperpyska mnatel LIAIl. Ecau 510 cooOmieHue nosBiasercs 06€3 BHANMBIX
MIPUYWH, WA, HA000POT, HE MOSBISETCS MPHU ACUCTBUTEIHHON MEPETPY3Ke, TO 3TO CBHIETEIBCTBYET O
HEUCIIPAaBHOCTHU TIpHOOpa.

2.14 Tlouck HeucnpaBHOCTEl NMpoieccopa

2.14.1 Tlpu moucke HEUCIPABHOCTEHN Mpoleccopa MPEANoIaraeTcsi, YT0 BCE OCTAIbHBIE Y3JIbI
npubopa UCIPABHBI.

2.14.2 Tlpu moucke HEUCIPABHOCTH sijipa mporieccopa (Mukpocxemsl D3, D7) mpubop mocie
BKJIIOYECHHUS HE MPOBOJIUT TECT MHIUKATOPA U HE BHIBOAUT HUKAKUX COOOIICHUH.

B aTom ciiydae cieayeT mpoBepUTh HAIMYUE MUTAIOIIETO HanpshkeHus +5 B Ha mpoueccope Ha
pazpeme X2 (IUTaHKE IUIAThl YIPABICHUSA).

3aTeM mpoBepsieTcs HaluuMe uMmnyiabcoB yactorod 1,3 MI'm na Beixome "ALE" D3:33.
Hanuune uMIycoB rOBOPUT O TOM, YTO paboTaeT BHYTPEHHUI TAaKTOBBIM reHepaTop M BHYTPEHHSSA
joruka Mukpo-2BM D3.

Ecin  mpenpiaymue  NpoBEpKM — IPOLUIN HOPMaJIbHO, TO  HY)XHO  IPOBEPUTH
ocmmutorpadoM JMHUU CBS3W TIpoIleccopa C YCTPOMCTBOM yIpaBlieHWs OT KoHTakta "TxD"
MukpocxeMbl D3 uepe3 wMukpocxemy D7 no k.5 X3 u ot k.4 X3 no Bxozna INTO muxpocxemsl
D3. Ilpu mnoBoporax pyuku "EDIT" Ha mnepegHeld mnaHenu Ha ITUX JUHUAX JOJDKHBI
MOSIBIIATHCS] UMITYJIBCHI.

2.14.3 [ToBropsirormuecst  ommbOku ~ "ERROR 10, 11, 12" cBUOETENbCTBYIOT O
HeucnpasHocty OH3Y. Ilpu »a3tom crnenyer mnpousBect 3ameHy OH3Y (D2) u noanyro
KaMOpOBKY mpudopa.

ITpu ommbke "ERROR13" cnenyer moBeputh MpoXoKIACHUE CUTHATIOB OT BhIBOOB P1.0, P1.1
mukpocxembl D3 o BBogoB SCL, SDA mukpocxembr D2. Ilpu aToM npubop nmepeBOIUTCS B PEKUM
penakTupoBaHus HamnpspkeHud. IIpum mosopore pyuku "EDIT" mo yka3aHHBIM JIMHUSIM JIOJIKHBI
MOSABJIATHCS TAYKW UMITYJICOB. EClii HEMCITPAaBHOCTh HE HalIeHa, CIEAYyEeT CMEHUTh MUKpocxemy D2
C mocineayroei KanuopoBKoii mpudopa.
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2.14.4 B cmy4ae HEBBIIIOJHEHHS TPHUOOPOM KOMaHI, I10JaBaeMbIX uyepe3 HHTepdeiic
CTBIK C", B mepByio ouepeab HEOOXOJMMO TPOBEPUTH MPABHIBHOCTh YCTaHOBKU
napaMmeTpoB cBs3M: ckopocTth 9600 Gox, 8 Our Oe3 OuTa 4YEeTHOCTH. 3aTeM ocIuLIorpadgom
npoBepsieTcs:  npoxoxzaeHue curdHaia no  auHud R{Dot pa3zpsema X4 10 BXxozga onronapsl
D4.1. Ilpuostom "zemnsa" ocuumiorpada g0opKHA OBITH coeAMHEHA HE ¢ "3emieil” mpubopa, a
c "3emneil" BHemHell OBM. [TapannensHo  cieAyeT IpPOBEPUTH MUTAHUE MUKPOCXeMbl DS:
OHO JO0KHO ObITh Onmu3ko k + 10B. Jlamee, coemunuB "3emutro” ocruiuiorpada c "semueit”
npubopa, MPOBEPUTH TMPOXOXKACHWE CHUTHANA C BbIXoAa ontpoHa D4:1 go Bxona
RXD mukpocxemst D3.

Ecniu  mpubop BBINONHSET KOMaHAbI, HO HE BBIJACT JaHHbIE B KaHall, TO AHAJOTHYHO
npoBepsieTcsi npoxoxaeHue  curHana  oT BeiBojga TXD D3 no xontakra "5" (TXD) pazbema
X4. Ilpm sTOM cneayeT UMETh B BULY, uTo MHUKpo-OBM D3 Beimaet no munuum "TXD"
cooOIIeHHe TOJIBKO 1O KOMaHae OT BHemHed OBM, mnosTtoMy, droObl  MOJIY4YHTH
MOBTOpAIONIMKCS curHall Ha BbeBoAe 1XD, BHemHas OBM  nomkHa MNOCTOSTHHO
MHULMUPOBATH 3TOT MPOILIECC.

2.14.5 Tlpu HEucpaBHOCTH CBsI3H mpolieccopa ¢ maaToi [IAIT BO3MOXKHBI clieAyroIIHe Clyqan:

- mpubop ympaBlsieTCss C MepelHel MaHeld, HO Ha BBIXOJE HET CUTHala. B sTom cimydae
ClIeAyeT MPOBEPUTh MPOXOXKICHHE CHUTHAIOB OT BbIBOJOB Pl1.2- P2.4 wmukpocxembr D3 1o
COOTBETCTBYIOIIUX KOHTAKTOB pazbema X2. J[ms 3TOro HEOOXOAMMO BKIIIOYUTH PEKHUM BBIIAYU
HanpspKEHUS U PeXKUM UMIyJIbcHOW Monynsiuuu "[12". Toraa Ha yka3aHHBIX BBIBOJAX C 4acCTOTOM
24 TI'n nosiBATCS MMMYJdbChl: Ha BeIBojgax P1.2, P1.4- mauku wmmmnynbcoB a Ha BbiBoje P1.3-
OTpHUIaTeNIbHbIE OJTHOKPATHBIE UMITYJIbCHI;

- coobmenre "ERROR 40" mosBasiercs 6€3 BUIMMBIX NPUYMH WM HE TOSABISETCA MpU
peanbHOM meperpy3ke mpudopa: MpoBEPUTH JIMHUIO OT pazbeMa X2:5 110 BeiBoaa 16 MukpocxeMbl D3.

2.14.6 Jlnsa moucka HeucnpaBHocTei mHTepdeiica KOII crenyer ucmnosib30BaTh aHAIM3ATOP
nornueckux cocrossHuit KOII814.

2.15 Onucanue IeKTPUYECKOH MPUHIUNUAIBHON cXeMbl IJIAThI YIIPaBJIeHUsI

2.15.1 Cxema syieKTpuyecKas MPUHIMIKAIbHASA TUIaThl yIpPaBJICHUs MPUBEACHA HA PUCYHKE
K.1 npunoxenus X, nepedenp snmemeHToB - B Tabnuie JK.1, a Turan pa3MerieHus JIeMEHTOB - Ha
pucynke X.2.

2.15.2 Ilnara ympaBieHUs CIYKUT M BbIBoJa HMH(POpPMAMUM Ha JIBYCTPOUHBIN
3HakocuHTesupytonmii XKW unaukatop, mepegadn B MpoIeccop COOOIIEHUH O HaKaTUM KHOIIOK
OIlepaTOpPOM WJIM O IOBOPOTE UM 3HKoAepa Al, a taxke nns ynpasieHus cseroauogamu HI- HS,
OTPaXKAIOIUMHU PEXUM PabOTHI TpUOOpA.

2.15.3 OcHOBY cXeMBbI COCTABIIIET OJJHOKpHUCTAIbHAs MUKpO-OBM D2.

Wudopmanuio s MHOUMKALUWMK IUlaTa  yOpaBieHHUS I[OJyd4aeT oOT Ipoleccopa B
[IOCJIEI0BATENBHOM KOJ€ 110 JinHuu P3.1.

BriBoast P2.3- P2.5 cinyxaT 1u1s mojgayu ynpaBiisiolMX CUTHAJIOB HA MHIUKATOP; BBIBOKI P2.2
— P2.0- nns onpoca knaBuarypsl; nopT PO cinyXuT Kak 118 nepefadyd JaHHBIX MHAMKATOpY, Tak U
IUIS OTIpOCa KJIaBHATYPHI.

ITo muuusam P3.2, P3.3 mukpo OBM omnpenenser yron noBopoTa U HampaBlIEHUE BPALCHUS
sHKozepa Al.

Muxkpocxema D1 nmogaer Ha Mukpocxemy D2 curnan copoca mpu BKIIOUEHUH (BBIKITIOUECHUH)
nuTaHus pe3uctop R26 perynupyer KOHTpaCTHOCTh HHIUKATOPA.

2.16 Ilouck HeucIpaBHOCTEl MJIATHI yIIPaBJIEHUsI

2.16.1 Ilouck HencrpaBHOCTEN MPOU3BOIUTCS € TIOMOLIBIO OCIHILIOrpada.

2.16.2 JluHuu TIPpOBEPSIIOTCS HA OTCYTCTBHE OOPBIBOB M KOPOTKHUX 3amblkaHuii ('cepoc” —
COCTOSIHUE JIMHUU WJIM OTCYTCTBUE CUTHAJIOB).

2.16.3 Hwxe omuicaHbl cUTHAJIBI HA CIIPABHOM TUTATE U YCIIOBUSI KX BOSHUKHOBEHHS:
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a) B maccuBHOM cocTosiHuM JuHuu nopta PO: P3.3- P3.0 - B BeicokoM cocTosiunu; P2.2-
P2.0 — B HU3KOM COCTOSIHHH;
0) Tpu BpallleHUH Py4IKH dHKOzepa Ha P3.2, P3 BO3HUKAIOT OTpHUIIATEIbHBIC UMITYJIbCHI, KaK
1 Ha)kaTue JF000H KHOIKH, BRI3BIBACT CIEAYIONIYIO TIOCTIEI0BATEILHOCTh COOBITHH:
1) cooTBeTCTBYIOIMMI KO/ Tiepenaercs no Junuu P3.1 npoueccopy;
2) uAeT 3amuch B HWHAUKATOp, Npu 3ToM Ha JuHusx P2.5- P2.0, PO mnosBusioTcs
HUMITYJIbCHBIE CUTHAJIBI;
3) eciM  BHEUNIHUX BO3JCHCTBUNM HET, TO OCYIIECTBJSETCS IMEPEXOJl B MACCHUBHOE
COCTOSIHUE.
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Tabnuua A.1- Ilepedyens 3eMeHTOB KanuOpaTopa yHuBepcaibHoro H4-7

NPUJIOXKEHUE A
(o0s13aTeIBHOE)

Cxema AJICEKTPHUYECCKAA IPUHIAIIHAJIBbHAA U MIEPECUYCHD 3JICMECHTOB

Kaaubparopa ynusepcajabHoro H4-7

ITos.
00603Ha- HaunmenoBanue Komn.| TIpume-
YeHHUe yaHue
Al [Tpouieccop KMCH.467444.006 1
A2 [Inara ynpasnenus KMCH.687242.025 1
F1 Bceraka mnaBkas BII2b-1B 1A 250 B O100.481.005 TY 1
H1 Nunukarop L1652B1J200 ¢."SEIKO INSTRUMENTS" 1
S1 Tymobnep I12T-1-1B OK00.360.028 TY 1
S2 Tym6nep SWR45 1
S3 Tymo6mep IT1T-1-1B OKO0.360.028 TY 1
T1 Tpancdopmarop KMCHU.671111.053-01 1
T2 Tpanchopmarop KMCU.671111.053 1
X1,X2 |Kmemma KMCH.687223.006-01 2 |Kpacnas
X3,X4 | Kiemma KMCH.687223.006 2 |Yepnas
X5 Knemma KMCH.687223.006-02 1 |Cepas
X6 Knemma KMCH.687223.005 1 |Yepnas
X7 Bunka FKV2-55-1/1=150928 1
X8 Knemma $1b14.835.018 1
X9 Coenunurens KMCH.685611.050 1
X10 Coennunrens KMCH.685611.047 1
X11 Coemuanrens KMCH.685611.048 1
X12 Coennunrens KMCH.685611.045 1 |16 xoHT.
Ul [IpeoOpa3oBaTeiib aHATOTOBBIM 1
A3 Hcrounnk kammbOpoBanHbIx TokoB (MKT) KMCH.418115.004 1
A4 ITnata 6a3zoBas KMCH.468158.011 1
AS Yeunurens Hanpsoxkenuss 200 B KMCH.469135.092 1
C1* Konpnencarop K10-176-M47-2,2 n® £20 % 0X0.460.107 TY 1
C2%* Konnencarop K10-176-M47-3,3 n® £20 % 0XK0.460.107 TY 1
R1 Hemutens 1:100 KMCH.434156.037 1 |500m/
4950 Om
R2 Hemurens 1:10 KMCH.434156.036 1 |1xOm/
9 kOmMm

[Tpumeuanue- * - mogOUpParOT NpU PEryIUPOBAHUN
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MNPUJIOXEHUE b
(o0s13aTeIBHOE)

BA3OBAS IIVIATA

Cxema IJEKTPUICCKAasd NPUHIUNMHAAJTBbHASA, IEPECICHDb U IJIAH Pa3MEIICHUA 3JIEMCHTOB

Tabnuma b.1- [lepedenp 31eMeHTOB 0a30BOM TIIATHI

I1os3.
0003Ha- HanmMenoBanmue Kon. |I[Ipume-
YEHHUE YaHHe
C1,C2 Kongencarop SR 35 B-470 Mmx® 2
C3...C8 |Konnencarop K53-42-25 B-15 Mmx® +20 % TLHA®D.673546.006 TY 6
C9...C16 Konnencarop K10-178-H90-0,1 mx® 0XK0.460.107 TY 8
C17,C18 Kongencarop K10-176-H90-0,1 mx® 0X0.460.107 TY 2
C20 Konnencarop K10-176-H90-1 mx® 0X0.460.107 TY 1
C21 Kongencarop K10-176-M750-82 n® +20 % 0X0.460.107 TY 1
C23 Konnencarop SR 16 B-1000 mx® 1
C24...C27 |Kongencarop K53-42-16 B-22 Mx® +20 % TLA®D.673546.006 TY 4
C28...C30 |Konnencarop K10-178-H90-0,1 mx® 0X0.460.107 TY 3
C31 Kongencarop K10-176-H90-0,1 mx® 0X0.460.107 TY 1
C33 Konnencarop SR 16 B-1000 mx® 1
C34 Kongencarop SR 63 B-220 mx® 1
C35 Konnencarop K73-17-250 B-0,068 mx® +20 % 0X0.461.104 TY 1
C36 Konnencarop SR 16 B-1000 mx® 1
C37 Konnencarop SR 63 B-220 Mx® 1
C38,C39 |Konaencarop K10-176-H90-0,022 mx® 0X0.460.107 TY 2
C40,C41 |Kongencarop SR 35 B-470 Mx® 2
C42...C53 | Konpnencarop K53-42-25 B-15 Mx® +20 % THA®D.673546.006 TY 12
C54...C66 |Konnencarop K10-178-H90-0,1 mx® OX0.460.107 TY 13
C68...C76 |Konupencarop K10-176-H90-0,1 mx® 0X0.460.107 TY 9
C77,C78 |Kongencarop K53-42-10 B-10 Mx® £20 % TIHAD.673546.006 TY 2
C79,C80 |Konpaencarop K10-178-H90-0,1 mx® 0X0.460.107 TY 2
C82 Konnencarop K10-176-M1500-0,015 mx®+10 % 0X0.460.107 TY 1
C83 Kongencarop K10-176-M1500-0,015 mx®@+10 % 0X0.460.107 TY 1
Cl44 Konnencarop K10-176-M1500-6800 nd+10 % 0OX0.460.107 TY 1
C146, C147 | Konnencarop K10-178-M1500-0,022 mx®+10 % 0¥X0.460.107 TY 2
D1 Muxkpocxema KP142EH8B 6K0.348.634-03 TY 1
D2 Muxkpocxema KP1162EH15A AJ1IbK.431420.164 TY 1
D3...D6 |Mukpocxema MOC5007 ¢."MOTOROLA" 4
D7 Muxkpocxema ADG436BN ¢."ANALOG DEVICES" 1
D8 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
D9 Muxkpocxema ADG441BN ¢."ANALOG DEVICES" 1
D10 Muxkpocxema AD825AR ¢."ANALOG DEVICES" 1
D11 Muxkpocxema KP15611TP1 6K0.348.794-02 TY 1
D12 Muxkpocxema KP1158H5B AJIBK.431420.102 TY 1
D13...D16 |Muxkpocxema KP1561ITP1 6K0.348.794-02 TY 4
D17 Muxkpocxema KP142EH8B 6K0.348.634-03 TY 1
D18 Muxkpocxema KP1162EH15A AJ1IbK.431420.164 TY 1
D19 Muxkpocxema KP15611TP1 6K0.348.794-02 TY 1
D20 Muxkpocxema KP249KH2A AJIBK.431160.344 TY 1
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[Mponomxenne Tadmuibl b.1

Ios.
00603Ha- HanmenoBanmue Kon. |IIpume-
YeHUE JaHue
D21 Muxpocxema KP1168EH6A AJIBK.431420.198 TY 1
D22 Muxpocxema KP1157EH6A AJIBK.431420.049 TY 1
D23 Muxpocxema KP15611TIP1 6K0.348.794-02 TY 1
D24 Muxkpocxema K1109KT22 6K0.348.635-07 TY 1
D25 Muxkpocxema KP15611TIP1 6K0.348.794-02 TY 1
D26 Muxkpocxema K1109KT22 6K0.348.635-07 TY 1
K1..K9 |Pene PB-5A Tr5.670.005 TY 9
R1 Pesucrop C2-29B-0,062-20 kOm +0,25 %-1,0-A 0XK0.467.099 TY 1
R3..R5 |Pe3ucrop C2-23-0,125-3,6 kOM %5 % A-J1 0OX0.467.081 TY 3
R6,R7 | Pesucrop C2-23-0,125-6,8 kOm +5 % A-J] OK0.467.081 TY 2
R8 Pesucrop C2-23-0,125-3,6 kOM £5 % A-J1 0XK0.467.081 TY 1
R9 Pesucrop C2-23-0,125-470 Om +10 % A-J1 0OX0.467.081 TY 1
R11 Pesucrop C2-29B-0,062-20 kOm +0,25 %-1,0-A 0XK0.467.099 TY 1
R12 Pesucrop C2-23-0,125-10 kOm £10 % A-J1 0K0.467.081 TY 1
R13 Pesucrop C2-23-0,125-3,6 xOM £5 % A-J1 0X0.467.081 TY 1
R14 Pesucrop C2-23-0,125-20 kOm £10 % A-J1 0K0.467.081 TY 1
R15,R16 |Pe3ucrop C2-23-0,125-10 kOm £10 % A-J1 OK0.467.081 TY 2
R17 Pesucrop C2-23-0,125-3 kOMm +5 % A-J1 OK0.467.081 TY 1
R18 Pesucrop C2-23-0,125-12 Om £10 % A-J] OK0.467.081 TY 1
R19 Pesucrop C2-23-0,125-3 kOm +5 % A-J1 0K0.467.081 TY 1
R20 Pesucrop C2-23-0,125-12 Om £10 % A-J] OK0.467.081 TY 1
R21,R22 |Pesucrop C2-23-0,125-200 kOm +5 % A-J1 0K0.467.081 TY 2
R23 Pesuctop PMII-5 100 kOm TV Pb 28621399.004 1
R24 Pesucrop PMII-5 1 MOm TV Pb 28621399.004 1
R25 Pesuctop PMII-5 10 MOmMm TV Pb 28621399.004 1
R26,R27 |Pesuctop C2-23-0,125-1,5 kOm £5 % A-J1 0X0.467.081 TY 2
V1 Bempsimurensaelii Moct DFO2M 1
V2..V5 |Tpansuctop KT3102IM aA0.336.122 TY 4
Vo6 Bempsimurensaelii Moct DFO2M 1
V8...V10 | Bempsamutensubii Moct DFO2M 3
Vi1 Tpansucrop KT3107/1 aA0.336.170 TY 1
V12 Tpanzuctop KT3102IM aA0.336.122 TY 1
V13 Tpansucrop KT3107/1 aA0.336.170 TY 1
V14 Tpanzuctop KT3102IM aA0.336.122 TY 1
V15... V18 | Juon KI629AC9 aA0.336.601 TY 4
V40,V41 | Juox 10BQO30 2
X1 Bunka PLS-6 1
X2 Bunka PLS-8 1
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[Tponomxenne Tabmuiel b.1

[To3.
0003Ha- HaumenoBanue Komn. |IIpume-
YeHHe JaHHe
Ul HOH U= 1
Al Tepmoctar KMCH.411631.012 1
C84,C85 |Konaencarop K10-176-H90-1 mx® 0XX0.460.107 TY 2
C86 Kongencarop K10-176-H90-0,22 mx® 0X0.460.107 TY 1
C87,C88 |Kongencarop K73-17-63 B-0,47 mx®+10 % OX0.461.104 TY 2
C89 Kongencarop K10-176-H90-2,2 mx® 0X0.460.107 TY 1
C90 Kongencarop K10-176-H90-0,1 mx® 02K0.460.107 TY 1
CI1 Kongencarop K10-176-M1500-6800 nd+10 % 0X0.460.107 TY 1
D29 Muxkpocxema OPA544T-1 ¢."BURR BROWN" 1
D30 Muxkpocxema AD708IJN  ¢."ANALOG DEVICES" 1
D31 Muxkpocxema OP177FP  ¢."ANALOG DEVICES" 1
D32 Muxkpocxema INA10SKP ¢."BURR BROWN" 1
D33 Muxkpocxema AD825AR  ¢."ANALOG DEVICES" 1
D34 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
D35 Muxkpocxema AD734AN  ¢."ANALOG DEVICES" 1
R28 Pesucrop C2-29B-0,062-2,21 kOm 0,25 %-1,0-A 0X0.467.099 TY 1
R29 Pesucrop C2-23-0,125-130 Om £10 % A-J] OXK0.467.081 TY 1
R30,R31 |Pe3ucrop C2-23-0,125-30 kOm £5 % A-J OXK0.467.081 TY 2
R32,R33 |Pe3ucrop C2-29B-0,062-12,1 kOm +0,25 %-1,0-A 0X0.467.099 TY
2
R34 Pesucrop C3-14-0,125-4,7 MOm £10 %-B OXK0.467.113 TY 1
R35,R36 |Pe3ucrop C2-23-0,125-30 kOm £5 % A-J] OXK0.467.081 TY 2
R37 Hemurens MJI3005 5 kOwm/5 kOm 1
R38* Pesucrop C2-29B-0,062-470 Om 0,25 %-1,0-J1 0XK0.467.099 TY 1
R39 Hemurens MJI3005 5 kOwm/5 kOm 1
R40 Pesucrop C2-29B-0,062-4,99 kOm +0,25 %-1,0-A  0X0.467.099 TY 1
R41 Pesucrop C2-23-0,125-20 kOm £5 % A-J1 0XK0.467.081 TY 1
R42 Pesucrop C2-23-0,125-1 kOm 10 % A-J1 OXK0.467.081 TY 1
R43 Pesucrop C2-29B-0,062-4,99 kOm +0,25 %-1,0-A 0X0.467.099 TY 1
R44 Pesucrop C2-23-0,125-10 Om 10 % A-J1 OX0.467.081 TY 1
R45 Pesucrop C2-29B-0,062-15 kOm 0,25 %-1,0-A 0XK0.467.099 TY 1
X3 Bunka PLS-9 1 |9 KoHT.
X4 Bunka PLS-2 1
U2 l'enepamop BY 1
C92 Konnencarop K10-43a-MITO-A-169 n® +2 % 0X0.460.165 TY 1
C93 Kongencarop K10-43a-MI1O-A-787 n® +1 % 0X0.460.165 TY 1
C9%4 Kongencarop KT4-37B-4/20-M750 AJIIIK.673552.003 TY 1
C95,C96 |Konapencarop K10-43a-MI10-A-4420 n® +1 % 0X0.460.165 TY 2
C97 Kongencarop KT4-37B-8/80-M750 AJIIIK.673552.003 TY 1
C98 Kongencarop KT4-37B-6/30-M750 AJIIIK.673552.003 TY 1
C99 Konnencarop K10-43a-MITO-A-169 n® +2 % 0X0.460.165 TY 1
C100 Kongencarop K10-43a-MI1O-A-787 n® +1 % 0X0.460.165 TY 1
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C101 Kongencarop KT4-37B-4/20-M750 AJIIIK.673552.003 TY 1
C102,C103 | Konnencatop K10-43a-MITO-A-4420 n® +1 % 0X0.460.165 TY 2
C104 Kongencarop KT4-37B-8/80-M750 AJIIIK.673552.003 TY 1
C105 Konnencarop KT4-37B-6/30-M750 AJIIIK.673552.003 TY 1
C106 Kongencarop K10-176-M1500-6800 nd+10 % OX0.460.107 TY 1
C107 Konnencarop K10-176-M47-3,3 n® +10 % 0X0.460.107 TY 1
C108 Kongencarop K10-176-H90-2,2 mx® 0X0.460.107 TY 1
D36,D37 | Mukpocxema AD825AR  ¢."ANALOG DEVICES" 2
D38 Muxkpocxema AD734AN ¢."ANALOG DEVICES" 1
D39,D40 |Mukpocxema AD734BN ¢."ANALOG DEVICES" 2
D42 Muxkpocxema AD825AR  ¢."ANALOG DEVICES" 1
D43 Muxkpocxema AD708IN  ¢."ANALOG DEVICES" 1
D44 Muxkpocxema K1109KT22 6K0.348.635-07 TY 1
K10...K19 |Pene ASX20012 ¢."NAIS" 10
R46,R47 |Pesucrop C2-29B-0,062-160 kOm +0,1 %-1,0-A 0X0.467.099 TY 2
R48 Pesucrop C2-23-0,125-402 Om £2 % A-J1 0XK0.467.081 TY 1
R49 Pesucrop C2-23-0,125-300 Om £5 % A-J1 OXK0.467.081 TY 1
R50 Pesucrop C2-29B-0,062-20 kOm 0,1 %-1,0-A 0X0.467.099 TY 1
R51 Pesucrop C2-29B-0,062-10 kOm 0,1 %-1,0-A 0X0.467.099 TY 1
R52...R54 |Pe3ucrop C2-23-0,125-10 Om 10 % A-J1 0K0.467.081 TY 3
R55 Pesucrop C2-29B-0,062-79,6 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R56 Pesucrop C2-29B-0,062-39,7 kOm +0,1 %-1,0-A 0K0.467.099 TY 1
R57 Pesucrop C2-29B-0,062-4,99 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R58 Pesucrop C2-29B-0,062-2,49 kOm +0,1 %-1,0-A 02K0.467.099 TY 1
R59 Pesucrop C2-29B-0,062-1,24 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R60,R61 |Pesucrop C2-23-0,125-10 Om 10 % A-J1 OK0.467.081 TY 2
R62,R63 | Pesucrop C2-29B-0,062-160 kOm +0,1 %-1,0-A 0X0.467.099 TY 2
R64 Pesucrop C2-29B-0,062-79,6 kOm +0,1 %-1,0-A0X0.467.099 TY 1
R65 Pesucrop C2-23-0,125-300 Om £5 % A-J1 OXK0.467.081 TY 1
R66 Pesucrop C2-29B-0,062-20 kOm 0,1 %-1,0-A 0X0.467.099 TY 1
R67 Pesucrop C2-29B-0,062-10 kOm £0,1 %-1,0-A 0X0.467.099 TY 1
R68...R70 |Pe3ucrop C2-23-0,125-10 Om £10 % A-J] 0XX0.467.081 TY 3
R71 Pesucrop C2-23-0,125-402 Om £2 % A-J1 OXK0.467.081 TY 1
R72 Pesucrop C2-29B-0,062-39,7 kOm +0,1 %-1,0-A 02K0.467.099 TY 1
R73 Pesucrop C2-29B-0,062-4,99 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R74 Pesucrop C2-29B-0,062-2,49 kOm +0,1 %-1,0-A 0K0.467.099 TY 1
R75 Pesucrop C2-29B-0,062-1,24 kOm #0,1 %-1,0-A 0XK0.467.099 TY 1
R76,R77 |Pesucrop C2-23-0,125-10 Om 10 % A-J1 OXK0.467.081 TY 2
R80 Pesucrop C2-29B-0,062-8,45 kOm +0,25 %-1,0-b 0XK0.467.099 TY 1
R81 Pesucrop C2-29B-0,062-4,99 kOm +0,1 %-1,0-A 0K0.467.099 TY 1
R82 Pesucrop C2-29B-0,062-6,26 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R8&3 Pesucrop C2-29B-0,062-8,45 kOm +0,25 %-1,0-b 0XK0.467.099 TY 1
R84 Pesucrop C2-29B-0,062-7,68 kOm +0,1 %-1,0-b 0XK0.467.099 TY 1
R85 Pesucrop C2-29B-0,062-4,99 kOm +0,1 %-1,0-A0XK0.467.099 TY 1
R86 Pesucrop C2-23-0,125-100 Om £10 % A-J1 0K0.467.081 TY 1
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R87 Pesucrop C2-23-0,125-1 kOm 10 % A-J] 0K0.467.081 TY 1
V19 Tpanzucrop KT3102IM aA0.336.122 TY 1
V38,V39 | Iuog BAV99 2
U3 I'enepamop H4 1
C109, C110 | Kongencarop K10-176-M47-33 n® +20 % 0XK0.460.107 TY 2
Cl11 Konnencarop K10-176-M47-1500 n® +10 % 0XK0.460.107 TY 1
Cl12 Konnencarop K10-176-M1500-3000 n® +£10 % 0X0.460.107 TY 1
D45,D46 | Muxpocxema KP1533UE19 6K0.348.806-48 TY 2
D47 Muxkpocxema KP1533TJI12 6K0.348.806-35 TY 1
D438 Mukpocxema ympasierus KMCH.467532.006-06 1 sl
08 TY
D49 Muxkpocxema KP1533AI'3 6K0.348.806-41 TY 1
D50 Muxkpocxema KP1533JIA4 6K0.348.806-09 TY 1
D51 Muxkpocxema AD660BN ¢."ANALOG DEVICES" 1
D52 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
R88 Pesucrop C2-23-0,125-10 kOm £10 % A-J1 0K0.467.081 TY 1
R89 Pesucrop C2-23-0,125-1 kOm =10 % A-/1 0XK0.467.081 TY 1
R90 Pesucrop C2-23-0,125-2 kOm 10 % A-J] 0XK0.467.081 TY 1
R91,R92 | Pesucrop C2-23-0,125-4,7 xOm 10 % A-J] 0XK0.467.081 TY 2
R93 Pesucrop C2-23-0,125-680 Om £5 % A-J] 0XK0.467.081 TY 1
R94 Pesucrop P2-67-0,125-10 kOm +0,01 % 2 A B 0X0.467.563 TY 1
R95,R96 | Pesucrop C2-23-0,125-51 Om £5 % A-J1 0XK0.467.081 TY 2
R97 Pesucrop C2-23-0,125-680 Om £5 % A-/1 0XK0.467.081 TY 1
R98 Pesucrop P2-67-0,125-4,12 kOm +0,01 % 2 A B 0X0.467.563 TY 1
U4 Cxema yeneti ynpasnenus L{AIT 1
D53,D54 | Muxkpocxema ADG441BN ¢."ANALOG DEVICES" 2
D55 Muxkpocxema ADG436BN ¢."ANALOG DEVICES" 1
D59,D60 | Mukpocxema ADG333ABN ¢."ANALOG DEVICES" 2
D61 Muxkpocxema ADG436BN ¢."ANALOG DEVICES" 1
us Al 1
A2 Hemnrens KMCH.434156.031 80 Omx8 1
C115 Konpnencarop K10-176-H90-1 mx® 0XK0.460.107 TY 1
C117 Konnencarop K10-176-M47-10 n® +20 % 0XK0.460.107 TY 1
C118 Konpnencarop K10-176-H90-1 mx® 03K0.460.107 TY 1
C119 Konnencarop K10-176-M750-82 n® +20 % 0XK0.460.107 TY 1
C120*  |Kongencarop K10-176-M47-39 n® +20 % 0XK0.460.107 TY 1
C121 Konnencarop K10-176-H90-0,33 mx® 0XK0.460.107 TY 1
C122 Konnencarop K10-176-H90-0,1 mx® 0XK0.460.107 TY 1
C123*  |Konnencarop K10-62-M47-1,5 n®+0,5 % 0X0.460.217 TY 1
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Cl124 Konpnencarop KT4-37B-1,8/10-M750 AAIIK.673552.003 TY 1
C145 Konnencarop K10-176-M47-270 n® £10 % 0X0.460.107 TY 1
D63 Mukpocxema AD845KN ¢."ANALOG DEVICES" 1
D64 Muxkpocxema DAC7943EQ ¢."ANALOG DEVICES" 1
D65 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
D66,D67 | Muxkpocxema AD845KN ¢."ANALOG DEVICES" 2
D68...D70 | Muxkpocxema LT1358CN8 ¢."LINEAR TECHNOLOGY™" 3
D71,D72 |Muxkpocxema AD825AR ¢."ANALOG DEVICES" 2
D73,D74 | Muxkpocxema AD845KN ¢."ANALOG DEVICES" 2
D75 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
K20 Pene ASX20012 ¢."NAIS" 1
R99* Pesucrop C2-23-0,125-33 Om £5 % A-J1 0XK0.467.081 TY 1
R100 Hemurens MJI3005 5 kOwm/5 kOm 1
R101 Pesucrop C2-23-0,125-20 Om 5 % A-J] 0K0.467.081 TY 1
R102 Pesucrop C2-23-0,125-100 Om +5 % A-J1 OX0.467.081 TY 1
R103 Pesucrop C2-23-0,125-20 kOm 1 % A-J1 OXK0.467.081 TY 1
R104 Pesucrop C2-23-0,125-10 Om £10 % A-J1 OX0.467.081 TY 1
R105 Pesucrop C2-23-0,125-150 Om £5 % A-J1 OXK0.467.081 TY 1
R106 Pesucrop C2-23-0,125-33 Om £5 % A-J] 0K0.467.081 TY 1
R107 Pesucrop C2-23-0,125-15 Om +5 % A-J] 0XK0.467.081 TY 1
R108 Pesucrop VHD144: R1=1 kOwm (0,1 %)/R2=2 xOwm (0,1 %), 1
+0,05 %, £0,5 ppm/°C ¢."VISHAY"
R109 Pesucrop 300144: R1=4 kOm (20,1 %)/R2=8 xkOwm (20,1 %), £0,05 %, 1
+1 ppm/°C ¢."VISHAY"
R111 Pesucrop C2-29B-0,062-15,8 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R112 Pesucrop C2-29B-0,062-2 kOMm 0,1 %-1,0-A 0X0.467.099 TY 1
R113 Pesucrop C2-29B-0,062-3,97 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R114 Pesucrop C2-29B-0,062-7,96 kOm 0,1 %-1,0-A 0XK0.467.099 TY 1
R115 Pesucrop C2-29B-0,062-15,8 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R116, R117 | Pe3uctop C2-23-0,125-20 kOm +£10 % A-B 0XK0.467.081 TY 2
R118 Pesucrop C2-29B-0,062-7,87 kOm +0,1 %-1,0-A 0X0.467.099 TY 1
R119 Pesucrop C2-29B-0,062-499 Om 0,1 %-1,0-A 0XK0.467.099 TY 1
R120 Pesucrop C2-23-0,125-20 kOm £10 % A-J1 OXK0.467.081 TY 1
R121 Pesucrop VHD200: R1=6,6 kOm (20,1 %)/R2=20 xOwm (0,1 %), 1
0,05 %, £0,5 ppm/°C ®@."VISHAY"
R123 Pesucrop C2-23-0,125-47 Om £5 % A-]J] 0K0.467.081 TY 1
R124 Pesucrop C2-23-0,125-10 kOm £5 % A-J1 0XK0.467.081 TY 1
R125 Pesucrop C2-29B-0,062-15 kOm £0,25 %-1,0-A 0X0.467.099 TY 1
R126 Pesucrop C2-23-0,125-20 kOm £10 % A-J1 OXK0.467.081 TY 1
R127 Pesucrop RCK-0,2-51,7 kOm +0,05 % ®."VISHAY" 1
R157 Pesucrop C2-23-0,125-10 kOm £10 % A-J1 OXK0.467.081 TY 1
R158 Pesucrop C2-23-0,125-68 kOm +10 % A-J1 0XK0.467.081 TY 1
R159 Pesucrop CI13-19a-0,5-330 OmM+10 % 0OX0.468.134 TY 1
R160 Pesucrop C2-29B-0,062-332 Om 0,25 %-1,0-A 0XK0.467.099 TY 1
V37 Tpansucrop KT3107E aA0.336.170 TY 1
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U6 Yeunumens "20 V" 1
C126 Konnencarop K10-176-M1500-0,01 mx®+10 % 0X0.460.107 TY 1
C127, C128 |Konnencarop K53-42-25 B-15 Mx® +20 % THA®D.673546.006 TY 2
C129, C130 |Kongencarop K10-176-M1500-0,01 mxd+10 % O0XK0.460.107 TY 2
C131, C132 |Kongencarop K10-178-M1500-4700 n® +10 % 0X0.460.107 TY 2
C134, C135 |Konnencarop K10-176-M47-12 n® 20 % 0X0.460.107 TY 2
C136, C137 |Kongencarop K10-47a-500 B-27 n® +5 % MIIO-B 0X0.460.183 TY | 2
C138, C139 |Konnencarop K73-17-630 B-0,01 mx® +10 % 0XK0.460.104 TY 2
C142,C143* | Kongpencarop K10-176-M47-33 n® +20 % 0X0.460.107 TY 2
D76 Muxkpocxema OP177FP ¢."ANALOG DEVICES" 1
D77 Mukpocxema AD825AR  ¢."ANALOG DEVICES" 1
L1,L2 Hpoccens BeicokoyacToTHbI JIM-01-80 MxI'H £5 % ['M0.477.005 TY 2
R129 Pesuctop C2-23-0,125-750 Om £5 % A-]] OXK0.467.081 TY 1
R130 Pesucrop C2-23-0,125-15 kOm £5 % A-J] 0XK0.467.081 TY 1
R131 Pesuctop C2-23-0,125-4,7 xOm £5 % A-J1 0XK0.467.081 TY 1
R132 Pesucrop C2-23-0,125-12,1 kOm +1 % A-J1 OK0.467.081 TY 1
R133 Pesuctop C2-23-0,125-130 kOm +5 % A-J1 OXK0.467.081 TY 1
R134 Pesucrop C2-23-0,125-12,1 kOm +1 % A-J1 OK0.467.081 TY 1
R135 Pesuctop C2-23-0,125-47 Om +5 % A-J1 OX0.467.081 TY 1
R136...R138 |Pe3ucrop C2-23-0,125-510 Om £5 % A-J1 OXK0.467.081 TY 3
R139,R140 |Pesuctop C2-23-0,125-5,6 kOm +5 % A-J1 0K0.467.081 TY 2
R141 Pesucrop C2-23-0,125-510 Om +5 % A-J] OXK0.467.081 TY 1
R142,R143 |Pe3uctop C2-23-0,125-390 Om £5 % A-]] OXK0.467.081 TY 2
R144,R145 |Pesuctop C2-23-0,125-150 Om £5 % A-J] 0XK0.467.081 TY 2
R146, R147 |Pe3uctop C2-29B-0,062-10 Om %1 % -1,0-b 0XK0.467.099 TY 2
R148...R151 |Pe3ucrop C2-23-0,125-8,2 Om £5 % A-J] 0XK0.467.081 TY 4
V20 Tpansucrop KII303E 1120.336.601 TY 1
V21 Tpanzuctop KT3107E aA0.336.170 TY 1
V22 Tpansucrop KT3157A  aA0.336.727 TY 1
V23 Tpanzuctop KT638b 1
V24 Tpansucrop KT969A aA0.336.443 TY 1
V25 Tpanzuctop KT9115A aA0.336.768 TY 1
V26 Tpansucrop KT3157A  aA0.336.727 TY 1
V27,V28 | duon 215226 nP3.362.029-01 TY 2
V29 Tpansucrop KT638b 1
V30 Tpanzuctop KT9115A aA0.336.768 TY 1
V31,V32 | Tpansucrop KT969A aA0.336.443 TY 2
V33 Tpanzuctop KT9115A aA0.336.768 TY 1
V34 Tpanzucrop KT969A aA0.336.443 TY 1
V35 Tpanzuctop KT9115A aA0.336.768 TY 1
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U7 Yeunumenv "2 V" 1
C148 Kepam. UMII konn. 1 mx® X7R £10 % 1210 1
C149 Kepam. UUII kona. 180 nd NPO £5 % 1206 1
C150 Kepam. UUII konn. 4,7 Mx® XS5R +10 % 1210 1
C151 Kepam. UUII kona. 82 n® NPO +5 % 1206 1
D78 Muxpocxema ADG436BN ¢."ANALOG DEVICES" 1
D79 Muxkpocxema OP177 FP ¢."ANALOG DEVICES" 1
D80 Muxkpocxema AD825AR ¢."ANALOG DEVICES" 1
R152, R153 | Pe3auctop C2-29B-0,062-20 kOm +0,25 %-1,0-A 0X0.467.099 TY 2
R154 Pesucrop P1-12-0,25-10 MOm £5 % T IIKAB.434110.002 TY 1
R155 Pesucrop P1-12-0,25-10 kOm +5 % T 11IKAB.434110.002 TY 1
R161, R162 | Pezuctop P1-12-0,25-10 MOwm 5 % T IIIKAB.434110.002 TY 2

* - [lomOuparoT pu peryaupoBaHUN
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MNPUJIOXEHUE B
(00s13aTeIBHOE)

Tepmocrar.

CxeMma JICKTPUIECCKAA NPUHIUINIHAIbHASA, IEPECIYCHD U IIVIAH PasMEeICHUSA 3JICMCHTOB

Ta6muma B.1 [Tepeuens eMeHTOB y371a TepMocTaTa

[Tos.
o6o3Ha- | HammenoBanue Koun. |ITpumeuanne
YEHUE

El Harpesarens 400 Om 1
X1 Pozerka BLS-2 1
Al Ilnama mepmocmama 1
C1,C2 |Konpnencarop K10-178-H90-0,068 mx® OX0.460.107 TY 2
D1 Mukpocxema OP177FZ 1
D2 Muxkpocxema AD820BQ 1
R1 Pesucrop C2-29B-0,125-866 Om +0,1 % -1,0-1 OXK0.467.099 TY 1
R2 Pesucrop C2-29B-0,125-2 kOm +1 % -1,0 b 0X0.467.099 TY 1
R3 Pesucrop C2-29B-0,125-866 Om +0,1% -1,0-/1 OK0.467.099 TY 1
R4 Pesucrop C2-29B-0,125-2 kOm +1 % -1,0 b 0X0.467.099 TY 1
V1 Crabunutpon 2C108C aA0.339.436 TY 1
V2 Huon 2J1922b aA0.339.254 TY 1
V3 Crabunutpon 2C108C aA0.339.436 TY 1
V4 Huon 219226 aA0.339.254 TY 1
V5...V9 | Auon 21510A TT3.362.096 TY 5
V10 | Huox 219226 aA0.339.254 TY 1
X1 I'nbkuii kabenbr A9BAG-0908F-ND 1
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MNPUJTOXKEHHUE T
(oOs13aTenbHOE)
HcTounuk kaandpoBaHubix TokoB (MKT)

Cxema IJEKTPUICCKAasd NPUHIUNMHAAJTBbHASA, IEPECICHDb U IJIAH Pa3MEIICHUA 3JIEMCHTOB

Tabnuua I'.1- Ilepeuens snementoB KT

[Tos.
o0o3Ha- | HaumenoBanue Koxn. |IIpumeuanne

YeHHe
Cl Konnencarop K10-176-M1500-680 n® + 10 % 0X0.460.107 TY 1
R1,R2 |Pesuctrop SQP-0,1 Om+5 % 2
R3,R4 |Pesuctop 1 Om KMCH.434156.020-03 2
RS Pesucrop C2-23-0,125-300 Om£10 % A-J] 0X0.467.081 TY 1
V1 Tpansucrop 2T827A aA0.339.119 TY 1
V2 Tpanzuctop 2T825A aA0.339.054 TY 1
X1 Coenunurens KMCH.685611.046 1
Al IInama UKT 1
C1,C2 | Kongencarop SR 16 B-10000 mx® 2
C3...C6 | Kongencarop K10-176-H90-0,33 mx® 0XK0.460.107 TY 4
C7 Konpencarop K10-176-H90-1 mx® 0X0.460.107 TY 1
C8...C10 | Kongencarop SR 10 B-100 mx® 3
C11,C12 |Konnencarop K10-176-H90-0,1 mx® 0X0.460.107 TY 2
C13  [Kongencarop K10-176-M1500-100 n® +£10 % OX0.460.107 TY 1
Cl4 Konpnencarop K10-176-H90-0,33 mx® 0X0.460.107 TY 1
C15 [Kongencarop K10-176-M1500-0,068 Mx® +10% OXK0.460.107 TY 1
C16 |Kongencatop K10-176-M1500-0,022 Mmx® +10 % 0OX0.460.107 TY 1
C17  |Koungencarop K10-176-M1500-270 n®+10 % 0X0.460.107 TY 1
D1,D2 | Muxkpocxema K155M /110 6K0.348.006-54 TY 2
D3 Muxkpocxema K155AT'1 6K0.348.006-26 TY 1
D4 Muxkpocxema KP1157EHSA AZIBK.431420.028 TY 1
D5 Muxkpocxema KP1168EHSA AJIBK.431420.198 TY 1
D6,D7 | Muxpocxema K155JIA11 6K0.348.006-37 TY 2
D8 Muxkpocxema OP177EZ ¢."ANALOG DEVICES" 1
K1...K8 |Pene DS2E-SL2-DC 5 V 8
R1 Pesucrop C2-23-0,125-36 kOm +5 % A-J] 0XX0.467.081 TY 1
R2 Pesucrop MP3023 10 kOm 1
R3 Pesuctop MP3023 1 kOm 1
R4 Pesucrop KMCH.434156.035 100 Om 1
RS Pesucrop C2-23-0,125-3 kOm £5 % A-J1 0K0.467.081 TY 1
R6 Pesucrop C2-23-0,125-56 Om 10 % A-J1 OXK0.467.081 TY 1
R7 Pesucrop KMCH.434156.021 10 Om 1
R8,R9 | Pesuctop C2-23-0,125-620 Om +5 % A-J1 OK0.467.081 TY 2
R10  [Pe3ucrop C2-23-0,125-82 Om =10 % A-JI 0OXK0.467.081 TY 1
R11 | Pe3sucrop C2-23-0,125-10 kOm 10 % A-J] OK0.467.081 TY 1
R12 | Pe3ucrop CII3-19a-0,5-33 kOm £10 % OX0.468.134 TY 1
R13* | Pe3ucrop C2-23-0,125-20 Om %5 % A-J1 OK0.467.081 TY 1
R14,R15 | Pesucrop C2-23-0,125-24 Om £5 % A-J1 0XK0.467.081 TY 1
R16* | Pe3ucrop C2-23-0,125-9,1 kOm£10 % A-J] OX0.467.081 TY 1
Vi Bompsmutensnsiii Moct KBLOOS 1
V2 Tpansucrop KT639B aA0.336.267 TY 1
V3 Tpanzuctop KT961B aA0.336.358 TY 1

* - [lonOuparoT MpH peryanpoBaHuN

42




VvS§281e
[

Vv.iz8le
LA

IIN BeHdrenuunHAdI BeXOohUdINOIE BWOX)) [° ] MOHAOHUJ

dg g+
AN Q0L
A T
[aed'eaty ——— — — 7 N_m T vean
za'La ____ S00 19X
nuHesoduuAled ndu Loiedugiiou - 9l 8 LA vz'al~
Smr_wj Xl9HAU®@1el0N0LdE BWNBXD 3 .
VEHIBOU A | gg o
a6 £ ¢ — O 3
TOT=>y o o 09_ :Wh N HH+m
5 . — a g 220
P o7 4, T | 2] [ 90 mmm_x g
6 €l Wb, VMO0
4] o >
< (=]
- Yol R GHILGLLAN N & 1 s
oL 001 ) —_ I S IRES
T o | Y] zd gg+11D o SRS AR i
6| s 8| s 6| @ 6| s e|NiSfe -
ol 00L AL X0l va g6+
424 YW 002, VW 02, Nz, wwzo, |y ok -E dg g+ vz +
7 f—Frr el v v el el v el| v 7 GiLlgo =Yg ve | |1 q¢
5 61l v el "V soi=>¥ AN ZeN oM LM ez -
LLYLISS LY L IVSSIM £z
. b_ HA | 6:21 . ! . rIX
zz z 9
1 [eF oF et
H1 | erey o B = R T A T R T . _
Y L 4| 20 °[e
qauef —e 43 Ll
dgo :_|“m_ = B e L2 sl st E
g6+ -
el 6 ZLIsl o - = €d E1X
i LI 9 6 (BY]
1o P . el ool TR
g6+  a ! g6+
|_w S 1 [oL e = £V (=
.ommw 8 920 N_‘.wxmjr Slzr o1 * G m..MN v e
4 2q] e
N . A . 6| Limtoxg LLVLIGS |t 7o [ WY 5 n b |l winkeg
A ol Sid L” ) 0 oL b — Z9 -
o dloei - auef] [ €1 qo(oaf ov ht €1 | . Whked
LS I o (e~ pras G 2 HE S €l
S ; @ A G+ Y - 2a zIX
089 Aee = 73.21d0 e S — | 0LITnNSS I
INZZ0'0  Zhd = 4 o1
10 0e 7 < o o9 ogr=sd B ls[ ¢ ev |57
.|_ %ol<d| 0 O - zLIst ¢
<y 1Y Ov< MR . 2 - 70 |4 AR b e[ batoM
00g 910 28 v z WO 0LL YW Z'0.] 0 0 L 9 2 v vl o
] wggooll Yol 03[ | gseory 84 00} woooktwwz.| L L ol 71 fer el® 9 1—d7 | ¢fzr £9¢ WIRT 0 H wCu TN
<5 Y] A ac m_,W” A Tz Sl ¢ - e L o
N I 0L | woulivwz. L 00 L'EN 9 [ zir 19924 | 0¥ 57 0l ubu TOX
A it S oz N L 0| wooitwz.|0 0 o] 8 € = Lol a oL S
vid %9 116 _1_ | wmked uatrady] _w wCu bl l 9l 8
Lo 8y TRy 0ol oA zLIg 7 LIX
BWIKEg aoLrerad]] L2l
|_m v 6" sHea0duToy

(1)K1) 8oMOL XI9GHHEEOdQULIEN SONUHROLOU BLELl| |

A%

43



3
2
05
6
7o B8
9
10
M
12
13
1y
15, B2
2%
16 17
19 20 21 22
- B 469435 093 25063 O
a)- BUJI CO CTOPOHBI IPOBOAHUKOB
O - Cc2
C1
R2 6
K6 [ ﬂfﬂ) 148 )
s E =5
4 = K7 c11 D8 o
K3 il L)
R7 V3 ' E Re
R4 K1 s R1e @19
KS C17 11
c1oo 12
TTITITT i = )
{141 3 3 g *
]
22 21 20 19 D1 D2 IJ?
23
o A 25063 o

0) — BUJ CO CTOPOHBI DJIEMEHTOB

Pucynok I'.2 I1nan pazmenienust anemeHToB Ha miate MKT

44




MNPUJIOKEHUE ]
(o0s3aTeNIbHOR)
Yceunaurtens Hanpsixkenusi 200B.

Cxema IJIEKTPUICCKAasd NPUHIUNMHAAJTBbHASA, IEPECICHDb U IJIAH Pa3MEIICHUA 3JIEMCHTOB

Tabnuma /1.1- Ilepeuens snementoB ycunutens 200 B

[To3.
0003Ha- HaumenoBanue Komn. |IIpume-
YCHUE JaHUe
Al [Tmara KMCH.434257.004 1
C4,C5 |Kongencatop K10-176-M1500-0,01 Mmx®+10 % OX0.460.107 TY 2
C7 Konpnencarop K10-176-M1500-1000 nd+10 % 0X0.460.107 TY 1
C8,C9 |Kongencatop K10-176-H90-0,22 mx® 0XK0.460.107 TY 2
C10 |Kongencatop K10-176-H50-0,033 mx®+20 % 0X0.460.107 TY 1
C11,C12 |Konnencarop K10-176-H90-0,22 mx® 0X0.460.107 TY 2
C13,C14 |Konnencarop K10-62-M1500-6,8 n®+10 % 0X0.460.217 TY 2
C15 |Kongencatop K10-62-M1500-56 n®+10 % 0X0.460.217 TY 1
C16,C17 |Konnencarop K73-17-250 B-0,1 mx®+10 % 0X0.461.104 TY 2
C18, C19 | Konmencarop K10-176-H90-0,22 mx® 0XK0.460.107 TY 2
C20,C21 |Konnencarop K10-62-M1500-15 n®+10 % 0X0.460.217 TY 2
C22,C23 |Konnencarop K10-176-H90-0,22 mx® 0X0.460.107 TY 2
C24 | Kongencatop K50-68-450 B-47 Mx®+50-10 % AXAP.673.541.005 TY 1
C25 |Kongencatop K50-68-25 B-470 Mx®+50-10 % AXSP.673.541.005 TY 1
C26 |Kongencatop K50-68-450 B-47 Mx®+50-10 % AXAP.673.541.005 TY 1
D1 Mukpocxema KP544YI1A 6K0.348.257 TY 1
D2 Muxkpocxema OP177FP 1
D3,.D4 | Muxkpocxema KP249KH4J1I AJIbK.431160.344 TY 2
K1,K2 |Pene PB-5A Tr5.670.005 TY 2
M1 Bentunsrop JE-0510 1
R1 Pesucrop C2-23-0,125-750 Om+5 % A-J1 0X0.467.081 TY 1
R2 Pesuctop C2-23-0,125-15 kOm=10 % A-J1 0X0.467.081 TY 1
R3 Pesucrop C2-23-0,125-10 kOm+10 % A-J1 0XK0.467.081 TY 1
R4 Pesuctop C2-23-0,125-12,1 kOm+1 % A-B 0XK0.467.081 TY 1
RS Pesucrop C2-23-0,125-130 kOm+5 % A-J1 0XK0.467.081 TY 1
R6 Pesuctop C2-23-0,125-12,1 kOm+1 % A-B 0XK0.467.081 TY 1
R7 Pesucrop C2-23-0,125-505 Om+1 % A-B 0XK0.467.081 TY 1
RS Pesuctop C2-23-0,125-1 kOm£1 % A-J1 0X0.467.081 TY 1
R9 Pesucrop C2-23-0,125-505 Om+1 % A-B 0XK0.467.081 TY 1
R10 | Pesucrop C2-23-0,125-9,1 kOm=1 % A-J] 0OXK0.467.081 TY 1
R11,R12 | Pesucrop C2-23-1-68 kOmM=5 % A-J] 0XK0.467.081 TY 2
R13,R14 |Pesuctop C2-23-0,125-100 Om%5 % A-J] 0XK0.467.081 TY 2
R15,R16 | Pe3ucrop C2-23-0,125-442 Om+1 % A-B 0XK0.467.081 TY 2
R17,R18 |Pesuctop C2-23-0,125-100 Om%5 % A-J] OXK0.467.081 TY 2
R19 | Pesucrop CII3-192-0,5-220 Om£10 % 0X0.468.134 TY 1
R20,R21 |Pesuctop C2-23-0,125-390 Om=5 % A-J] 0K0.467.081 TY 2
R22 | Pe3ucrop C2-23-0,25-100 Om+5 % A-J1 0X0.467.081 TY 1
R23,R24 |Pesuctop C2-23-0,125-2 kOm5 % A-J1 0XK0.467.081 TY 2
R25 | Pe3ucrop C2-23-0,25-100 Om+5 % A-J1 0X0.467.081 TY 1
R26,R27 |Pesuctop C2-23-1-100 kOm+5 % A-J1 0XK0.467.081 TY 2
R28,R29 | Peszucrop C2-23-0,25-20 Om+5 % A-J1 0XK0.467.081 TY 2
R30 | Pesucrop C2-29B-0,125-26,1 kOm£1 %-1,0 b 0X0.467.099 TY 1
R31,R32 | Pe3uctop C2-23-1-100 kOm£5 % A-J1 OXK0.467.081 TY 2
R33 | Pesucrop C2-29B-0,125-26,1 kOm*1 %-1,0 b 0X0.467.099 TY 1

45




[Tponomkerune Tadmuis /1.1
[Tos.
0003Ha- HaumenoBanue Komn. |IIpume-
YeHHe yaHue
R34,R35 | Pesucrop C2-23-0,125-100 Om+5 % A-J] 0K0.467.081 TY 2
R36 | Pe3ucrop C2-29B-0,25-221 kOm+1 %-1,0 5 0K0.467.099 TY 1
R37,R38 | Pesucrop CII3-192a-0,5-3,3 kOm£10 % 0X0.468.134 TY 2
R39 | Pe3ucrop C2-29B-0,25-221 kOm+1 %-1,0 5 0K0.467.099 TY 1
R40,R41 | Pesucrop C2-23-0,25-12 Om+5 % A-J1 0XK0.467.081 TY 2
R42,R43 | Pezucrop C2-23-0,125-510 Om+5 % A-J] 0XK0.467.081 TY 2
R44,R45 | Peszuctop C2-23-0,125-1 kxOm+5 % A-J1 0XK0.467.081 TY 2
R46 | Pe3ucrop C2-23-1-39 kOm+5 % A-J1 OXK0.467.081 TY 1
R47,R48 | Pezucrop C2-23-0,5-180 kOm£10 % A-J1 0K0.467.081 TY 2
R49 | Pe3ucrop C2-23-1-39 kOm+5 % A-J1 OXK0.467.081 TY 1
R50 | Pesucrop C2-33H-1-12 Om+5 % A-J1 0XK0.467.093 TY 1
V1,V2 | duox KI522A nP3.362.029 TY 2
V3 Tpanzuctop KI1364B AJIbK.432150.189 TY 1
V4,V5 | dIuox KI522A nP3.362.029 TY 2
Vo6 Tpanzucrop KT3107/1 aA0.336.170 TY 1
V7,V8 |Hduox KI522A nP3.362.029 TY 2
V9 Tpanzucrop KT3107/1 aA0.336.170 TY 1
V10 |Tpansucrop KT3102/IM aA0.336.122 TY 1
V11,V12 | Crabunutpon 2C215K CM3.362.825 TY 2
V13 | Tpansucrop KT940A aA0.336.246 TY 1
V14 | Tpansucrop KT9115A aA0.336.768 TY 1
V15 | Tpansucrop KT940A aA0.336.246 TY 1
V16,V17 | Tpansuctop KT9115A aA0.336.768 TY 2
V18 | Tpansuctrop 2SA1486 1
V19,V20 | Juox KAS10A TT3.362.100 TY 2
V21 Tpanzucrop 2SC3840 1
V22 | Tpansucrop KT940A aA0.336.246 TY 1
V23 | Tpansuctop 2SA1486 1
V24 | Tpansucrop KT9115A aA0.336.768 TY 1
V25 | Tpansucrop KT940A aA0.336.246 TY 1
V26 | Tpansucrop 2SC3840 1
V27 | Tpansucrop KT3102/IM aA0.336.122 TY 1
V28 | Tpansucrop KT3107/1 aA0.336.170 TY 1
V29 | Tpanzucrop 2SC3840 1
V30 | Tpansucrop 2SA1486 1
V31 | Tpansucrop KT940A aA0.336.246 TY 1
V32 | Tpansucrop KT9115A aA0.336.768 TY 1
V33 | Tpaunsucrop 2SC3840 1
V34 | Tpansucrop 2SA1486 1
V35 | Tpansucrop KT940A aA0.336.246 TY 1
V36 | Tpanzuctrop 2SC3840 1
V37,V38 | Ctabunutpon 2C224K CM3.362.825 TY 2
V39 | Tpansucrop 2SA1486 1
V40 | Tpansucrop KT9115A aA0.336.768 TY 1
V41 | Bempsmutenssbiil moct W10M 1
V42 | Bempsmutenbasii moct W02M 1
[InaTa 1
Al Ha6op pesucropo HPMII-8 TY Pb 28621399.003 1
Cl1 Konpencarop K10-62-M47-2 n® +0,5 n® 0XK0.460.217 TY 1
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MMPUJIOKEHUE E
(oOs13aTennbHOE)

IIpoueccop.
Cxema 3j1eKTprYecKasi IPHHIMIHAIBHAS, ITepeYeHb U IJIAH pa3MelleHUs 3JIeMEHTOB

Ta6mmma E.1- Tlepeuenp 31eMEHTOB TUIaTHI ITpoOIIeccopa

Ilos.
00603Ha- HaumenoBanue Koun. |ITpumeuanne
YCHUC

B1 Pe3zonatop PK169MB-8ATII-16000K-B 0/10.338.017 TY
C1..C7 |Kongencarop K10-178-H90-0,1 mx® OX0.460.107 TY
C8,C9 |[Konpgencarop K50-38-25 B-22 mx® 0X0.464.229 TY

C10 | Kongencarop K50-38-16 B-2200 mx® 0X0.464.229 TY

C11 |Koungencarop K50-38-16 B-47 mx® 0X0.464.229 TY

D1 Muxkpocxema ADM707AR ¢."ANALOG DEVICES"

D2 Muxkpocxema 24L.C65-1/P

D3 Muxkpocxema AT89C55-24]1 ¢."ATMEL"

D4 Muxkpocxema KP249KH2A A/IbK.431160.344 TY
D5 Muxkpocxema KP590KH4 6K0.348.209-05 TY
D6 Muxkpocxema KP153311P33 6K0.348.806-10 TY
D7 Muxkpocxema KP1533JIA3 6K0.348.806-01 TY
D8 Muxkpocxema KP537PY 10 6K0.348.532-10 TY
D9 Mukpocxema NAT7210APD
D10 |Mukpocxema SN75160B
D11 |Mukpocxema SN75162B
D12 |Mukpocxema KP142EH5A 6K0.348.634-02 TY
R1 Pesucrop C2-23-0,125-10 kOm£10 % A-J] OX0.467.081 TY
R2.R4 |Pesucrop C2-23-0,125-820 Om£10 % A-J1 0XK0.467.081 TY
R5,R6 | Pesucrop C2-23-0,125-10 kOm£10 % A-J1 OK0.467.081 TY
R8 Pesucrop C2-23-0,125-5,1 kxOm+10 % A-J1 0XX0.467.081 TY
R9 Pesucrop C2-23-0,125-360 Om+10 % A-/1 OXK0.467.081 TY
R10  |Pesucrop C2-23-0,125-2 kOm+10 % A-J1 0XX0.467.081 TY
R11 | Pe3ucrop C2-23-0,125-680 Om£10 % A-J1 0K0.467.081 TY
R12  |Pesucrop C2-23-0,125-100 kOm£10 % A-J1 OXK0.467.081 TY
R13 Pesucrop C2-23-0,125-5,1 kOm+10 % A-J1 OXK0.467.081 TY
R14  |Pesucrop C2-23-0,125-33 kOm+10 % A-J] OXK0.467.081 TY
R15 | Pesucrop C2-23-0,125-220 Om£10 % A-J1 0K0.467.081 TY
R16  |Pesucrop C2-23-0,125-10 kOm+10 % A-J] OXK0.467.081 TY
R17 | Pesucrop C2-23-0,125-100 Om%10 % A-J1 OX0.467.081 TY
R18 |Pesucrop C2-23-0,125-10 kOm+10 % A-J] OXK0.467.081 TY
V1 Tpansucrop KT3107E aA0.336.170 TY
V2 Huon 2]1522b nP3.362.029-01 TY
V3 Tpanzucrop KT3102IM aA0.336.122 TY
V4.V6 | duoxn 2J1522b nP3.362.029-01 TY
V7.V10 | Auox 2J1212A 1123.362.006 TY

Cynepsusop

OHeproHe3aBHUCcHUMa
S TaMATh
OnHoKpHCTaTbHAS
OBM

X1 Bunka PLS-4 4 KOHT
X2 Coenunurens 685611.049 6 KOHT.
X3 Bunka PLS-5 5 KOHT.
X4 Pozerka DRB-9F

X5 Bunka PLS-2 2 KOHT.

e el e e i S Y S I N e R N e e e N e P Y S B T W e S S R R N e e e e el N B

X6 Poserka CENR-24F
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MPUJIOKEHUE K
(oOs13aTennbHOE)

ILnaTa ynpasJienus.
Cxema 3j1eKTpHYecKas NPHHIMIIHAJIbHASA, IEPEYCHb U IVIAH pasMelleHHs )JIEMEHTOB

Ta6muma XK. 1- IlepeueHb 37€MEHTOB TUIATHI YIIPABICHUS

[Tos. [Ipumeua-
0003Ha- HaumenoBanue Ko HUE
YCHHUE
Al [lepexmntouarens konoBelii ECWIJ-B24-AC0024"BOURNS" 1
Bl Pesonarop PK169MB-8AII-16000K-B O/10.338.017 TY 1
C1 Konnencarop K10-178-H90-0,047 mx® 02K0.460.107 TY 1

C2 Konnencarop FT-SMD 20 B-47 mx®+40 % 7343 B45196-
E4226+40 % ¢."SIEMENS MATSUSHITA COMPONENTS" | 1

C3..C6 |Konmencarop K10-178-H90-0,047 mx® 03K0.460.107 TY 4
DI |Mukpocxema ADM707AR ¢."ANALOG DEVICES" 1 |Cynepsusop
D2 |Mukpocxema AT89CS2-24J1 ¢." ATMEL" 1 |0PBM

H1..H8 |HWugukarop muemonunueckuit KUIIMO1TA-1K aA0.336.562 TY

oo

R1..R3 |Pesucrop P1-12-0,25-10 kOm+5 % T AJIAAP.434110.005 TY
R4 Pesuctop P1-12-0,25-2 xOm+5 % T AJISIP.434110.005 TY
RS Pesucrop P1-12-0,25-360 Om+5 % T AJIAP.434110.005 TY
R6 Pesucrop P1-12-0,25-2 xOm+5 % T AJISIP.434110.005 TY
R7 Pesucrop P1-12-0,25-360 Om+5 % T AJIAAP.434110.005 TY
R8 Pesucrop P1-12-0,25-47 Om+5 % T AJIAIP.434110.005 TY
R9 Pesucrop P1-12-0,25-2 kOm+5 % T AJIAAP.434110.005 TY
R10 Pesuctop P1-12-0,25-10 kOm+5 % T AJISIP.434110.005 TY
R11 Pesucrop P1-12-0,25-360 Om+5 % T AJIAAP.434110.005 TY

R12, R13 |Pe3uctop P1-12-0,25-10 kOm+5 % T AJISAP.434110.005 TY
R14 Pesucrop P1-12-0,25-2 kOm+5 % T AJISIP.434110.005 TY
R15 Pesuctop P1-12-0,25-10 kOm+5 % T AJISAP.434110.005 TY
R16 Pesucrop P1-12-0,25-360 Om+5 % T AJIAAP.434110.005 TY
R17 Pesuctop P1-12-0,25-10 kOm+5 % T AJISAP.434110.005 TY
R18 Pesucrop P1-12-0,25-2 kOm+5 % T AJIAP.434110.005 TY
R19 Pesuctop P1-12-0,25-10 kOm+5 % T AJISAP.434110.005 TY
R20 Pesucrop P1-12-0,25-360 Om+5 % T AJIAIP.434110.005 TY
R21 Pesucrop P1-12-0,25-3,3 kOm+5 % T AJIAIP.434110.005 TY
R22 Pesucrop P1-12-0,25-10 kxOm+5 % T AJISIP.434110.005 TY
R23 Pesucrop P1-12-0,25-3 xOm+5 % T AJISIP.434110.005 TY
R24 Pesucrop P1-12-0,25-2 kOm+5 % T AJIAP.434110.005 TY
R25 Pesuctop P1-12-0,25-360 Om+5 % T AJISAP.434110.005 TY
R26 Pesucrop CII3-19a-0,25-1 kOm+20 % OXK0.468.134 TY

m m b e e e e e b e e e e DD R e e e e e e = ()
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[Tponomxenue Tabmuie XK. 1

[To3. Tpu-
0003Ha- HaumenoBanue Kon.| Mmeua-
YyeHue HUE

R27, R28 | Pesuctop P1-12-0,25-3 kOm+5 % T AJIAP.434110.005 TY
R29 | Pe3ucrop P1-12-0,25-2 kOm+5 % T AJISAP.434110.005 TY
R30 |Pesucrop P1-12-0,25-360 Om%5 % T AJISIP.434110.005 TY
R31 | Pe3ucrop P1-12-0,25-3 kOm+5 % T AJISAP.434110.005 TY
R32  |Pesucrop P1-12-0,25-2 kOm+5 % T AJIAP.434110.005 TY
R33 | Pe3ucrop P1-12-0,25-360 Om%5 % T AJISIP.434110.005 TY
R34 | Pe3sucrop C2-23-2-75 Om%10 % A-B 0OXK0.467.081 TY

— e e = = N

S1...S24 |Ilepexmouarens kHonouHsblid [TIKH-159-3 AYBK.642130.004 TY | 24

V1...V8 | Tpauzuctop KT3129B aA0.339.568 TY 8
X1 Bunka PLS-5 1 |5 xoHr.
X2 Bunka PLS-14 1 |14 xouHr.
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