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1 KOHCTPYKUMUSA
1.1 Koncrpykuusi npudopa H4-11

1.1.1 ITpubop, BHENTHUH BUJT K KOHCTPYKIIMS KOTOPOTO MOKa3aHbl HAa pUCyHKE 1.1, BeIMOTHEH
B MajiorabapuTHOM KOpITyce, COCTOsIIEM U3 BepxHel (1103.19) u HmwkHei (1m03.17) kpsiiek, 60Ko-
BBIX BCTaBOK (1103.18), yBeTMUMBAIOMINX BBICOTY KOpITyca, nepeaHeit (1mo3.11) u 3agueit (1mo3.6) na-
Hened. Ha BHyTpeHHeN NOBEPXHOCTU HUKHEHN KPBILIKY 3aKPEIVICHO IIAcCH, Ha KOTOPOM pacIoiIo-
JK€Ha IJ1aTa BBICOKOBOJBTHOTO ycwiHTens (1mo3.1), ocHOBHOW cuioBoi TpaHchopmarTop (1mo3.9),
CHJIOBOU TpaHC(HOpPMATOP BBICOKOBOJIBTHOTO YCHIHTENS (1M03.2) U BBIXOJHON BBICOKOBOJBTHBIN
Tpanchopmatop (103.5).

Ha BHyTpeHHe! MOBEpXHOCTH BEPXHEU KPBIIIKU TAKXKE 3aKPEIJICHO 11ACCH, HA KOTOPOM pac-
mosioykeHa 0a3oBasi Tutata KaimOpaTopa, COSIUHSIONIASICS C OCHOBHBIM CHJIOBBIM TpaHC(OpPMATO-
POM U BBICOKOBOJIBTHBIM YCHJIHTEIIEM C MIOMOIIBI0 THOKUX KT'YTOB U IITHIPEBBIX PA3bEMOB.

K nepenneit nanenu kpenurtcs miata uHAMKAUKU (1mo3.10), Ha KOTOPOW PacroI0KEeHbl UHIH-
katop (1mo3.16), knaBuarypa (1mo3.15) u koaoBbIi nepexitodarensb (1o3.13). BeixoaHbie KieMMbI
(1103.12) pacmoyioykeHbl Ha TIepeHEH MMaHeu U COSTUHEHBI ¢ 0a30BOM TUIATONW HOXKEBBIMH KOHTAK-
tamu. Ha nepenHeli naHeny pacrosnokeH BbIKIOYaTeNlb NuTaHus (1103.14).

Ha 3agneit manenu pacnoyiokeHbl: BEeHTUIIATOP (1103.4), pazbeM unTepderica (1103.7), cereBoi
pa3beM C NpeoxpaHuTeneM (1o3.8).

1.1.2 Kopnyc mpubopa CKperisieTcsi YeThIphbMs BUHTaMH, YCTaHABIMBAEMBIMH CO CTOPOHBI
BEpXHEH KPBIIKU. 3aIHsIsI U TIEPEIHsIsl MaHeNn YKIIabIBAIOTCS B Ma3bl KpbilieK. st co3nanus Ha-
KJIOHA MPH paboTe UCTOIb3YeTCs CKIIAAbIBAIOIINECS HOKKH.

1.1.3 Omnucanue opraHoB YyOpaBlI€HUS W UHAUKAUMU @puBeneHo B pasgene 10
KMCH.411115.001 PO (uactp 1 HacTosAImIEro pyKOBOACTBA MO SKCIUTYaTaIliHN).

1.2 Koncrpyknusi npeoopasosaresi IHT-50

1.2.1 IIpeoGpazoBarens HampspkeHuss B TOK [IHT-50 BeimomHeH B KoOpITyce, aHAJOTHYHOM
koprycy npudopa H4-11. Ha BHyTpeHHEl MOBEpXHOCTH HMKHEW KPBIIMIKH 3aKPEIUICHO LIacCH, Ha
KOTOPOM PacroJIoKeHa eIMHCTBEHHA IJ1aTa mpeoodpa3oBares (1mo3.4).

Ha nepenneit nanenu (103.6) pacnoyioKeHbl BBIXOAHBIE KJIEMMBI (1103.8) U BBIXOIHOM pa3beM
(m03.9). U3HyTpU K HEH MpUKpeIUIeH TOKOBBIA HIYHT (103.5). [l obecreueHus JTyqIiero oxiax-
neHus 0JI0Ka B TIEPEIHEH TaHeNH C/IeJIaHbl BEeHTWIAIIMOHHBIE OTBepCTHs (1103.7). KHOomkM yrmpasie-
HUS U €IUHUYHBIC CBETOIUOHBIC HHAUKATOPHI (1103.10) pacmonoxeHbl Ha 6a30BOM IUIaTE U BBIXO-
IST BIEpE]] uepe3 OTBEPCTHS B MepeaHEH MaHet.

Ha 3anguneit nanenu (103.2) pacronoXeHbl BEHTUIATOP (1103.3) U UMITYJIbCHBINA OJOK MUTaHUS
(mo03.1). lomomHUTEILHO OJIOK MUTAHUS OMUpAETCs Ha TUIAHKY (1M03.11), K KOTOPOW OH MPHUTIHYT
IJ1aCTMAaCCOBBIM XOMYTOM.



T Y ()
\ \‘ Y\
=), = \ B
3 \ 9
2 i
© © © © ©
/‘
P 10
any
@11 O
%12 11
19
R
18 ————————————————————————
o Oooo
IR oOooo ooo
Oooo
W / 0Oo0ooo @\_
\ oo ) E
O oo
- ] -
A7
16 15 14

Pucynoxk 1.1 — Koncrpykuus npubopa H4-11



2
x =\
. = - = /HE
@
.
T =
r — ] Z

ml
0 I
- .. I -




6

2 OITUCAHMUE DJIEKTPUUYECKUX ITIPUHIUIIUAJIBHBIX CXEM ITPUBOPA
2.1 O0uue yka3aHus

2.1.1 HaznaueHnue paszena - 1aTb HEOOXOAUMBIC CBEICHHS MOTPEOUTEIIO I U3YUICHHS TIPH-
6opa ¢ 1eIbIo MPaBUIILHON HKCIUTyaTalllH, a IPH HE0OXOAUMOCTH, U [Tl PEMOHTA.

2.2 Onucanue 3JIeKTPUYECKON NPUHIUNNAIBHON cXeMbl KaJudpaTopa

2.2.1 Cxema »nekTpuyeckasi NpUHIUITHAIBHAS KanuOpaTopa yHuBepcaiabHoro H4-11 mpuse-
neHa Ha pucyHke A.l mpunoxxeHus A, mepedeHb JIEMEHTOB — B Tabiuie A.l, pa3menienne QpyHK-
LIMOHAJIbHBIX y3JI0B — Ha pucyHke 1.1.

2.2.2 Cxema kamubparopa H4-11 moka3biBaeT COCIMHEHHS TUIAT, MPEACTABISIIONIUX 3aKOH-
YeHHbIe (DYHKIIMOHAIBHBIC Y3JIbI, MEXy co00il. Ha cxeme M300paXkeHbI 3JIEMEHTHI, PACIIONOKEH-
Hble Ha maccu (Tpancdopmatopsl T1-T3), Ha mepeaHeit manenu (maTa UHAUKAAA A3, KIEMMBbI
X16-X19 u Boikmouarens S1) u Ha 3aqHel naHenu (BEHTUJISTOP MOCTOSIHHOTO Toka M1, cereBoit
pazbeM X1 u npenoxpanutens F1).

2.3 OnucaHue 3J1eKTPUYECKOH NMPUHIMNHAIBHONH CXeMbI IJIATHI HHAUKALMT

2.3.1 Cxema nsiekTpuueckas NPUHIMIWAIBHAS TUIaThl WHAWKALMM MNPUBEICHA HA PHUCYH-
ke b.1 npunoxenus b, miaH pasmelieHus JIEMEHTOB — Ha pUCYHKe b.2, mepeueHp 31€MEHTOB — B
Tabimmne b.1.

2.3.2 B cxemy miaThl UHAUKAIUU BXOJSIT:

- OJTHOKpHUCTaJIbHBIN MUKpOKOHTposuiep (DS8), comepkamuii B mamsTd MporpamMmy paboThI
kanuOparopa. [IpaBuibHy0 paboTy MUKPOKOHTpOJIIEpa MPH BKIIOYEHUH U BBIKIIOYCHUU MATAHUS
oOecnieunBaeT Mukpocxema D9, 3amyckaroias mporpaMmy Npu JAOCTH)KEHUU HANpPsDKEHUEM THTa-
Hus ypoBHs 4.65 B u ocranaBiuBaromias ee Npy NnajeHUM HanpspkeHus Huxke 4.5 B;

- KJIaBMaTypa, OpraHu3oBaHHasi B BuJe MaTpuibl 4 Ha 8 kHOMOK (S1...S32). CuuteiBanue u
BBIUHCJIEHUE KOJIa HA’KaTOM KHOIKH BBIIIOJIHAETCS IIPOIPaMMHO;

- CUMBOJIbHBIM YETBHIPEXCTPOUHBIM MHAUKATOPHBIA MOayab H1, BKiItoUarommii cxeMy ymnpas-
nenus JKKW. YnpasieHne HHIMKATOPHBIM MOJAYJIEM OCYHIECTBIIETCS 3alIMChI0 KOMAH[ MO3HUILIHO-
HupoBanusa kypcopa u ASCII-koma oToOpakaeMbIX CHMBOJIOB. MOJIyJIb COAEPIKUT CBETOIUOAHYIO
MaHeNb MOJCBETKH, 00ECIIEUNBAIOIIYI0 BUIUMOCTh U300paskeHus pH Jito0oM ocBenieHnu. Konrpa-
CTHOCTb N300pakeHUs peryaupyercs pesucropom R27;

- uaTepdeiic RS-232C (V3...V6), u3omupoBaHHBII OT cCXeMbI KanuOparopa ontpoHamu D4,
D5. Cxema unrepeiica nutaercs oT BeIpsAMUTeNel otpunareiasHoro (VS, C11) u nojaoxuTenbHo-
ro (V6, C10) nanpsixenusi, moaydaemoro u3 ypoHel curnainoB «RXD» u «DTR», «RTS», mocry-
MAIOIMIKX MPH MOAKIIOYEHUH pHOopa K HHTepdelcy NepCOHATBHOTO KOMITBIOTEPA;

- YCUJIUTENh HU3KOM 4acToThl (D6) 3ByKOBOM CHTHANIM3AIMK Ha TpoMKoToBOpHuTene B1;

- KpYroBO#l KOIOBBIN nepekiarodarenb Al Uil IIIaBHOTO PEryJIMpOBaHUS BBIXOJHOIO Hamps-
xeHus. KoJoBblil nepexiovaresb Npu BpallleHHH ¢ MOMOIIBI0 KOHTaKTOB, 3aMbIKAIOIIUXCSI HA 00-
IIUHA TIPOBOJ], TeHEPUPYET MUMITYJIbCHI, CIBUHYTHIE TI0 (aze (Ha 90°), KoTopble MpPOrpaMMHO 00Opa-
0aThIBAIOTCS MUKPOKOHTPOJLIEPOM;

- cxema nepekiroueHus (D3) nanpasienus nepenaun JaHHbIX (MHTepdeiic unu 6a3oBas mia-
Ta).

[TuTaercs cxema miaThl MHAWKALUU OT COOCTBEHHOTO MMITYJIbCHOTO cTabmnm3aropa D1 Ha-
npsbkenneM +5 B. TlonydyeHue oTpUIaTeIbHOTO HAMPSKEHUS CMEILeHUsl HHIUKaTopa obecrevynBa-
eT mpeoOpa3oBaresb Ha KOMMYTUPYEMBIX KOHeHcatopax D7, Ha BbIxone KoToporo ¢hopMupyercs
HarnpsbKkeHue MuHyc S B.

2.3.3 BonbIlyro 4acTh BPEMEHU MHUKPOKOHTPOJUIEP MPOBOAUT B PEKUME OXKHUIAHUS COOBITHH,
TaKMX KakK: Ha)kKaTue KHOIKH, IMPUEM CUMBOJIAa U3 HHTepdeiica, BpallleHue pyuykd peJakTHPOBAHUS
BbIxoza. [locne 00paboTKKM BBEJCHHBIX JaHHBIX, OMHUM U3 YKAa3aHHBIX CIIOCOOOB, MPOUCXOAMT 3a-
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MUCh HOBBIX JTaHHBIX B MHAMKaTop. Ilepemaua ympasinsiomero cooOUIeHUs B aHAJOTOBBIA OJIOK
(MHKpPOKOHTpoJIIepaM 0a30BOM MIIaThl) MPOU3BOAUTCA B (opMare TEKCTOBOM CTPOKH (CM. Taliu-
1y 2.1). KoMaH1b1 TOIat0TCS OJHOBPEMEHHO Ha 002 MUKPOKOHTPOJIIEPA, KAXKIBIH U3 KOTOPHIX BbI-
Oupaer cBou. DaKTUYECKH TOJBKO KOMaHAAa YCTAaHOBKHM pexrMa MaHumyismuu («MO» - «M5»)
MpelHa3HaueHa JJii MUKPOKOHTPOJIJIEpa MOAYNIATOPA, a BCE OCTAJIbHbIE OTPabaThIBAIOTCS KOMMY-
TAI[MOHHBIM MUKPOKOHTpoJuIepoM. [lapameTpsl curnana takue ke, kak 1 uarepderica RS-232C, 3a
uckioYeHrueM ypoHeit curaanoB (0 - 5 B). [Ipu HeoOX0aUMOCTH OTIpaBiIeHUsT COOOIIEHUS B WH-
Tepdeiic n3MeHeHneM ypoBHs Ha JUHUH «PB1» mponcxoauT nepekiitoueHne HampaBieHus mepea-
yu. HanpaBneHnue npueMa nepekiiroyaeTcs u3MeHeHHeM ypoBHS Ha JuHuu «PD4». CkopocTh nepe-
74y CTaHAapTHAs U cOCTaBIsAeT 9.6 KOOI,

2.3.4 B ¢byHKIMIO MUKPOKOHTPOJIIIEpA TAK)KE BXOJIUT peau3aiis BCEX aJIrTOPUTMOB IU(po-
BOI KaTMOPOBKHU KaK IIPU YCTAHOBKE BBIXOIHOTO MIapaMeTpa, Tak U MPpU KaTuOpoBKe mpubdbopa. 3Ha-
yeHue koza 3arpy3ku [{AIl BeIX0IHOTO ypOBHSI, TepejaBaeéMOe B aHAJIOTOBBIN OJIOK, BEIYUCIISIETCS C
Y4ETOM BCE€X MOMPABOK, ACHCTBYIONIMX MPHU TEKYIIMX AMIUIUTYAE U 4acToTe. 3aJaHHOE 3HAYeHUue
YCTaHABIIMBAEMOI YacTOTHI MEPEAAETCS B aHAIOTOBBII OJIOK 1OCIIE OKPYTJICHUS U UCKIIIOUEHUS He-
peann3yeMbIX 3HaUeHUH U 3alpelieHHbIX KOMOUHAIMHA. [ TaBHBII MUKPOKOHTPOJIJIEp ONpeaesisieT
Y YCTAHABJIMBAET MPEIEIbl U PEKUMBbI BOCIIPOU3BEEHHUS, COCTOSHUE BBIX0/1a, T10/1aBasi COOTBETCT-
BYIOIIME KOMaH/Ibl B aHAJIOTOBEII OJIOK.

2.3.5 DnekTpudecky MepenporpaMMmupyeMasi maMsiTh, XpaHsias 3Ha4eHUs] KaTuOPOBOYHBIX
KOHCTaHT, pacloJIo’KeHa Ha KpHUCTallie MUKPOKOHTpoIiepa. KanmnOpoBoUHbIe JaHHBIE OPraHH30Ba-
HBI B BUJIE ABYX NyOJIUpPYIOLUX OJIOKOB KOHCTAHT.

2.3.6 Ilepuoanuecku (¢ yactoToi 2 I'1) MPOUCXOTUT 3aIIPOC COCTOSIHHSI aHAIOTOBOTO OJIOKa
(komangoit «P»). Komanasl 3ampoca cleayroT ¢ MepuoIUudHOCThI0 20 MC 10 MONTYy4YeHUs JIF0OO0TO
oTBeTa. JIMTEIBbHOCTh MAKeTa KOMaHJ 3arpoca cOCTOsHUs MoxkeT pocturath 0.5 c¢. Eciau curnan
COCTOSIHMS He TMosiBisieTcs: 6omnee 1 ¢, cuMTaercs, YTO aHAJIOTOBBINM OJIOK HEUCIIPABEH M Ha MHJIUKA-
TOp BBIBOAUTCS coobmienne «Waiting AB» («Oxuiaro aHaioroBsiii 0J10k»). [Ipu oTcyTcTBUU TIepe-
TPY3KH MHUKPOKOHTPOJUIEp (KOMMYTAIIMOHHBIM) aHAJIOrOBOTO OJIOKa BO3BpaImIaeT KOMaHIy «Q».
Ecnu oOHapyxeHa meperpy3ka OJHOTO U3 BBIXOJHBIX KAcKaJ0OB, TO BO3BpAIIAeTCs KOMaHa «W.
[lepenaya koMaHI B aHAJOTOBBIA OJIOK MPOUCXOIUT TOJBKO MPHU HATUYMU CUTHAJIa COCTOSHUS U3
aHaJIOTOBOTO OJI0Ka. Peakius aHaIoroBoro 0Jioka Ha EPerpy3Ky 3aBUCHT OT pekuma padoTsl. [Ipu
BO3HUKHOBEHHH IEPErPY3KU B PEKUME BOCIPOU3BEIACHUS HANPSHKEHUSI MUKPOKOHTPOJUIEP OTKIIIO-
9aeT BBIXOJ CaMOCTOSITENIBHO, COOOMIast O BOHUKIIECH CUTYAIlMU TIIaBHOMY MPOIIECCOPY, KOTOPHIH,
B CBOKO O4Y€pellb, TOJBKO MOJATBEPKIAACT OTKIOYEHUE BBIXOJA. B pexxuMe BOCIpOM3BENECHMS TOKa
MUKPOKOHTPOJIJIEP aHAJIOTOBOTO 0JIOKAa CAMOCTOSITEIbHO HE OTKIIIOUAET BBIXOJ, a TOJIBKO cOOOIIaeT
0 COCTOSTHUU BBIXOJITHOTO KacKaja.
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Taomuua 2.1 — KoMmaHael, moxaBaeMble B aHAJIOTOBBIN OJIOK

Komanzp! yripaBieHus aHaI0roBbIM OJIOKOM

3aro- | Jlanuble | Paznenu- Ha3snauenue IIpumep
JIOBOK TEIb
+ XXXXX | {Bx}{mnc} |3nauenue kona [{AIl ycTaHOBKH BBIXOAHOTO +12345 {Bx}{mc}
YPOBHS MPH MOJIOKUTEIBHON MOJISIPHOCTH. (12345 mup.)
Hwuamazon manTuccel ot 0 10 65535
- XXXXX | {Bk}{nc} | 3nauenue koma [{AIl yctTaHOBKH BBIXOTHOTO -23456 {Bk}{mc}
YPOBHS IPU OTPULIATENBHOMN NOJISIPHOCTH (23456 mn.p.)
H XXXXX | {Bx}{mc} | YacToTa B A€CATHIX AOJAX TepIia. HO010000 {Bx}{mc}
X (1000 I'tr)
R 0 {Bx}{mc} | [Ipenen 0.2 B, nocTrosiHHOE HaNpsKEHNE RO {Bk}{mc}
1 [Ipenen 2 B, mocTossHHOE HaIPsHKEHNE R1 {Bk}{mc}
2 [Ipenen 20 B, noctossHHOE HaNpsIKEHUE R2 {Bk}{mc}
3 [Tpenen 200 B, mocTostHHOE HANPSKEHUE R3 {Bk}{mc}
4 [Ipenen 600 B, nocTosiHHOE HaNpsKEHUE R4 {Bk}{mc}
5 [Tpenen 20 MA, TOCTOSTHHBIN TOK R5 {Bk}{mc}
6 [Ipenen 200 MA, MOCTOSIHHBIN TOK R6 {Bk}{mc}
7 [Ipenen 2000 MA, NOCTOSHHBIN TOK R7 {Bk}{mc}
8 [Tpenen 0.2 B, mepeMeHHOE HaNIpsKEHUE R8 {BK}{mc}
9 [Ipenen 2 B, nepemenHoe HanpsiHKeHUE RO {Bk}{mc}
10 [Tpenen 20 B, nmepeMeHHOE HaNpsHKEHNE R10 {Bk}{mc}
11 [Ipenen 200 B, nepeMeHHOE HampsKEHUE R11 {Bk}{mc}
12 [Ipenen 600 B, mepemenHOe HaNpsHKECHUE R12 {Bk}{mc}
13 ITpenen 20 MA, mepeMeHHBIN TOK R13 {Bk}{mc}
14 [Ipenen 200 MA, nepeMeHHBIN TOK R14 {Bx}{mc}
15 [Tpenen 2000 MA, mepeMEeHHBIN TOK R15 {Bk}{mc}
M 0 {Bx}{nc} | Her manunynsuuun MO {Bk}{mc}
1 Manumnyssiiiust cumMmerpudHas 8 ['1y M1 {Bk}{mc}
2 Manunynsuus cummerpuyHas 12 'y M2 {Bk}{mc}
3 Kono-umnynbcHas mociaeoBaTeIbHOCTh «3» M3 {Bk}{mc}
4 Komo-umnynscHas mocieaoBaTeabHOCTh «K» M4 {Bk}{mc}
5 Kono-umnynbcHas mocneoBaTeIbHOCTb M5 {Bk}{mc}
«KK»
S 0 {Bk}{nc} | BeIkatounuTh BHIXO] SO {Bk}{nc}
1 BK110YnTE BBIXOJT B HOPMAJIBHOM PEXKHME S1 {Bk}{mc}
2 BxJ1rounTh BBIXOJ B PEKUME MAHUITYJISILIUA S2 {Bk}{nc}
P - {Bk}{mc} | 3ampoc coctosHMs Z {Bk}{mc}

[Ipumeuanue - {Bk}{nc} - cumBosbl Bo3Bpara kapetku («0Dh») u nepeBona crpoku («0Ah»)
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2.4 OnucaHue 3J1eKTPUYECKOH NPUHIMIHAJIbHON cXeMbl IJIaTHI 6230B0i

2.4.1 CxeMa ayeKTpuyYecKas MpUHIMIHAIBHAS TUTaThl 0a30BOM MpuBeAcHA Ha pucyHke B.1
NpUJIOKeHUs B, miaH pa3MenieHus 3JeMEeHTOB — Ha pUCYHKe B.2, nmepeueHb 371eMeHTOB — B TaOJIH-
e B.1.

2.4.2 Bce (yHKIIMOHAIBHBIE aHAIOTOBBIC Y3JbI NMPHOOpa, 00ECIIEYNBAIOIIE BOCIIPOU3BEIC-
Hue Hanpspkenus 10 20 B, pacrionosxensl Ha 6a30BO# muarte:

- KOMMYTAIlMOHHBI MUKPOKOHTposuiep D1, mpuHUMaromui ynpapisionie CUTHAIBI C I1aThl
WHIUKAIMH, TTPeo0pa3yIomuii X B KOABI YIIpaBJIEHUs pefie, aHaaoroBbix kimtouerd u [{AIl yacToThl
U aMIUTUTY/IbI;

- IOTOJTHUTEIIBHBIN MOPT yIpaBieHHs HAa CABUTOBOM peructpe D2;

- popmupoBarenu HanpsbkeHus (D3...D11) nns ynpaBineHHs MONSPHU30BAHHBIMU (IBYXITO3H-
nuonHbiMu) pene (K1...K9) — ycunurenu ¢ npotuBoda3HbIM BBIXOJIOM, OPTaHU30BAaHHBIC B BUJIC
HETOJIHON MaTpuIlbl B TPH CTOJIOIA Ha YEThIpe CTPOKH M OOECIEUMBAIOIIME MOJady Ha OOMOTKHU
pene kKopoTkux (20 Mc) ABYXHOJISIPHBIX UMITYJIbCOB;

- cuHTe3arop yactorel D14 ¢ nuanazonoM 9 I'm — 33 kI'u. BeixogHol cur"an cuHTe3aropa
dbopmupyercst Ha pe3uctopax R30, R31 u, kpome 0OCHOBHOM TapMOHHUKH, COJIEPKUT BBICOKOYACTOT-
HbIE 1 KOMOMHAIIMOHHBIE cocTaBiisttonye. s punbTpanum nocneanux npumened LC-QuiabTp BbI-
cokoro nopsiaka (L1, L2, L4, L5). C nomonrsto auddepennmansaoro yeunutens D17 mapada3usbrii
curHai npeoOpasyercst B 01HO(a3HbIH;

- QHAJIOTOBBIM MepeMHOXuTelb D19 miist peryinupoBaHus aMIUIMTYIbl IEPEMEHHOTO Hampsi-
XKEHUs. /[OMOIHUTENPHO CUTHANI PETYJIMPOBAHUS aAMILIUTY/bI [TOAETCA HA BXOJ YCTAaHOBKHU ONOP-
HOTO TOKa cuHTe3aTopa yepe3 pesuctop R28. Koppekuusi mOCTOAHHON COCTABISIONICH Ha BXOJE
33JIaI0LIETO TeHEpaTopa OCYIECTBIsETCs ycunuTeneM D24, BBIX0IHOM CUTHaI KOTOPOI'O BO3JIEHCT-
BYET Ha BXOJl PETYJIMPOBAHMS CMEIICHUS aHAJIOTOBOI'0 MEPEMHOKUTES;

- HIeCTHAAUATUpa3psAaHbId ABYXHOasApHbIN [[AIl onopHOro HanpspKkeHus, 3a4ar0INN BBIXO/-
HOUW YpOBEHb;

- HampspKeHHe 0OpaTHOM CBSA3M, MOCTYIAIOIIEe HA BXOJ CUCTEMbl aBTOPETrYJIMPOBAaHUS (CUT-
Han «OC»), pu BOCIPOU3BEACHUH TOCTOSHHOTO TOKA MOJIa€TCs HEMOCPEACTBEHHO HA BXOJ YCUJIIU-
Tess 00paTHOM CBSA3M WIIM Yepe3 ABYXIOIYNEPUOIHBIA U3MepuTenbHbIN BeipsiMutens (D30, D31);

- cUCTeMa ompeeeHus cocTostHus neperpysku (D34) hopmupyeT curHaibl HU3KOTO YPOBHS,
I10/1aBa€MbIE€ Ha BXOJ KOMMYTAallMOHHOI'O MUKPOKOHTpPOJUIEpA, IIpU NpeBblIeHNH ypoBHs +10 B Ha
BBIXOJI€ YCHJINTEINS OIIMOKH UM HA BBIXOJE YCHIIUTENS TOKa;

- BBIXOJIHOM ycunutedb npenesioB «0.2 Vy», «2 V» u «20 V» (D43, V19, V20);

- ycumuTenb Toka npenenoB «20 mA», «200 mA» u «2000 mA» (D48, D49, V34, V35);

- OJIOK TIUTaHWs, UMEIOIUI cTabumu3upoBanubie (£15 B, +15 B) u HecraOunm3zupoBaHHbBIE
BBIXO/IbI (6 B);

- cxeMa (pOpMUPOBAHUS CUTHAJIOB O0paTHOM CBSA3M, COJeprKalllas yCUIUTENN U ASTUTENN Ha-
NPSDKEHUSI, TPUBOAAIINE CTAOMIM3UPYEMBI YPOBEHb K HOMUHAIIbHOM IIKajie (0kojo 6 B);

- MOJYJISITOP, BKJIFOUEHHBIN B II€Mb BBIXOJHOTO CUTHAJIA MIOCTOSTHHOTO MJIM IIEPEMEHHOTO TOKa
U COCTOSIIIMN M3 YIpPaBIISIOIIEro MUKkpokoHTposuiepa u LIAII, ynpasiseMoro mo 3agaHHON Mpo-
rpaMMme.

2.4.3 KOMMyTallmOHHBI MUKPOKOHTPOJUIEP aHAJIOTOBOTO OJIOKAa MPUHUMAET U JCKOJUPYET
KOMaH bl TJaBHOTO mpoteccopa. [locie 06paboTku KOMaH] MPOIeccop 3arpykaeT COOTBETCTBYIO-
mue 3HayeHus koaoB B LIAII BEIXOAHOTO ypOBHS, IU(PPOBON CHHTE3ATOP U 3aMbIKAeT (pa3MbIKALT)
HeoOXoIMMbIe KOHTAaKThI pesie. [IpuueM, OH BBINONHSIET OTPAOOTKY OMACHBIX COCTOSIHUM (BKITIOYE-
HUE U OTKIIIOYCHHE BBICOKOTO HANPSHKEHMs), 0OecreurBas HeOOX0AUMBIE 3a7Iep)KKH U CHSTHE Ha-
MPSDKEHUS ¢ KOHTAKTOB Peie B MOMEHT KOMMYTAllMHU. DTOT MUKPOKOHTPOJUIEp 00eCTIeYnBaeT OTBET
Ha 3anpoc rimaBHoH OBM 0 cocTosiHUM aHaI0roBoro 0Jioka.

2.4.4 Bce pene, yCTaHOBJICHHBIC B cCXeMe 0a30BOM TUIATHI, OTHOCSTCS K KJIACCY MOJISIPU30BaH-
HBIX (IBYXITO3UIIMOHHBIX). {151 MX ynmpaBieHUs MUKPOKOHTpoUiep GpopMupyeT Ha 0OMOTKE KOPOT-
KM€ UMITYJIbChL: OJTHOW MOJISIPHOCTH JUIsl BKIFOYEHUS U APYIOM - JJI BBIKIIOUEHHUs. B cTatmueckom
COCTOSIHUM OOMOTKHM OOECTOYECHBI U B BBIKJIIOUEHHOM NPHOOpPE OCTAIOTCS B IOJIOKEHHH, KOTOPOE
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ObLTIO B MOMEHT BbIKJIIOUeHHsI. Ha 0a30Boil m1ate pacmnosoKeHbl KIIIOUX YIPaBIEHUS pelie BHICOKO-
BosIbTHOTO ycunurens (D58).

2.4.5 TIAII ortopHOTO HaNpsHKEHUS BBHITIOJHEH HAa MPUHITUTIC IIIMPOTHO-UMITYJIBCHOW MOTYJIs-
uu (ILMM). ILIUM ¢dopmupyercss u3 KOMOMHALMYU ABYX CUTHAJIOB (MEaHpa), BbIJaBaeMbIX BHYT-
pPEHHUM TaitMepoM MHUKpOKOHTpoJuiepa (3To curHanbl «CHA» 1 «CHB») u cniBuHYTHIX TI0 (haze Ha
3HAuUEHHUE 3arpykeHHOro koja. BeixonHoe HanpspkeHue LIAIT moxer perynupoBarbest B Ipeaenax
ot muHyc 3 B (ripu 3HaueHun koma 3arpy3ku «+65535») 1o +3 B (COOTBETCTBYET KONy 3arpy3Ku
«-65535»). Ilepexmtouenue noJasipHOCTU OcyliecTBisieTcs: curHanoM «PPWM», o aeiictBueM ko-
TOPOTO U3MEHSIETCA MOJAPHOCTh OMOPHOIO HANPSHKEHUS, ojilaBaeMoro Ha moayistop M. Muk-
pocxemsl D29, D32, coneprkaliue 1o Tpy napbl aHaJIOTOBBIX KJIFOUEH, BBIMOIHAIOT HE TOJIBKO Iepe-
KJIFOUEHUE aHAJIOTOBBIX CHUTHAIOB, HO U (DYHKUMH JOTHYECKUX HHBEPTOPOB M HCKIIIOYAIOIIETO
WJIN. Beixonnoe nanpspxenue IHWUM-IAIT ¢popmupyercss Ha BepxHEeM (II0 cXeMe) BBIBOJIE Pe3H-
ctopa R62. Ero ammutyna (okono 3 B) ompezaensiercsi BBIXOAHBIM HAMPSHKEHUEM HHTETPATBHOTO
onopHoro ucrounnka D37. Onepaunonnsiii ycuutens D35 obecneunBaer mojjepkaHue MOTEH-
1yana BUPTYalbHOU «3€MJIM» OMOPHOTO HMCTOYHUKA, KOTOPBIA MPU MOJOKUTENbHON MOISPHOCTH
BBIXOJHBIX UMITYJIbCOB YCTAHABIMBAETCS PaBHBIM HYJIIO, a IPU OTpULaTelbHOW — MuHYC 3 B. Yac-
tota LIIM paBna 168.75 I'. ®unbrpanus umiynbsco [IIMUM ocymecTBasercs Tem xe GriibTpom
(D36), xoropselii mpenHazHaueH s (QUIBTPALMK BBIIPSMIEHHOTO IMEPEMEHHOIO HaMpsKEeHHUS,
TaKKe yCUauTeneM oopaTHoi cBsa3u (D38), ABIAIOMIMMCS HHTETPATOPOM.

2.4.6 MonylAUMOHHBI MHKPOKOHTPOJUIEP aHAJOrOBOrO OJIOKa MPUHUMAEeT U JEKOIUPYET
KOMaH/bl TJIABHOTO MPOIIECCOPa, YCTAHABIMBAIONINE PEKUM aMIUIUTYIHON MaHUMyisiuuu. B HOp-
MaJbHOM pexuMe paboTel mpubopa u B pexume «MO» mukpomnporieccop nomaet Ha LIAIl xox
«4095» (mBomunbiit — «111111111111»), obecnieunBaronuii nepeaavdy CUrHajga MOCTOSTHHOTO WU
MEPEMEHHOT0 TOKa yepe3 MonysiTop 6e3 ocinabnenus. [Ipu ycranoBke pexxumMoB «M1» - «M5» ko-
a¢purmment nepemaun ATl mo 3amaHHON TporpamMme HU3MEHSETCS OT MaKCUMaJIbHOTO K MHUHU-
MatbHOMY (B cocTosiHue nays3sl ¢ kogom «0000») u oOpatHo (B cocTosiHue uMmyibca). [lepexos ot
MaKCUMaJIbHOTO KOJla K MUHUMAJIbHOMY (M 00paTHO) OCYIIECTBIISIETCS TUIABHO B TeueHue 70 MKC 1o
orubaroieil KocuHyca (IoJI0OBUHA MEpHOAa KocuHyca ¢ yactotor 7.2 kI'n) . [Ipu 3TOM MHUKPOKOH-
TpoJuiep Bocrpou3BoaAUT 30 MpOMEKYTOUHBIX 3HAUEHUN KOJla, HE CUUTasi HA4aJbHOTO U KOHEYHOTO.

2.4.7 BbIXOJHOW YCUJINTENb HU3KOBOJIBTHBIX IPEJEIIOB IOCTPOEH Ha BBHICOKOBOJIBTHOM OIIE-
paioHHoM ycunurtesne D43, 1onoJIHeHHOM NOBTOPUTENIEM HAMpsHKEHUS Ha MOJIEBBIX TPAH3UCTOpax
V19, V20. YcranoBka HayalnbHOTO TOKa BBIXOJHOTO KacKada MPOU3BOJIUTCS C MOMOMIBIO ABYX Ma-
palUIeTbHBIX CTaOUIM3aTopoB HampspkeHus D45, D46, murtaeMbix IByMs cTaOuWiM3aTopaMu TOKa
(okono 2 MA) V9, V13 u V12, V14. IIpu pabore Ha npeaenax «0.2 V» u «2 V» nutanue ycuinure-
15 coctasisger okono +13.3 B. Ilpu ycraHoBke npeaena «20 V» BKIIOYAeTCS «HAaKauMBAIOIINN»
KOHJICHCATOPHBIA mpeoOpazoBaTens D44, mopsimarommii HanpsbkeHue nutanus 10 +£(40 — 42) B.
Pesucropamu R95 u R97 ycranaBnuBaercs HayalbHOE CMEIIEHHE, IIPU KOTOPOM HaydalbHBIA TOK
BBIXOJHBIX TPAH3UCTOPOB HaxXoAUTCA B mpenaenax ot 7 70 10 MA (mo mageHuto HanpsH>KeHUsT Ha pe-
sucropax R105 u R108). IIpu 3TOM 10IKHO 00ecrednBaThCsi MUHUMAIBbHOE HANPSKEHNUE Ha Pe3u-
crope R102 — 310 ycinoBue cummerpupoBanus. [loacrpoeunsim konaeHcatopom C71 ycranaBiuBa-
€TCsl ONITUMAJIbHAs YaCTOTHAs! XapaKTEPUCTHKA YCHIINTENS (110 KPUTEPHUSIM YCTOMUYNBOCTH U PaBHO-
MmepHoct AUX). [Toncrpoeunsim pesrctopoM R87 perynupyercst CMEEHUE yCUITUTENS.

2.4.8 Ilpu BOCHpOM3BEACHUHU TOKa BHIOOp Mpezesa OCYIIECTBIISETCS U3MEHEHHEM COIPOTHB-
nenus TokoBoro myHTa (R126 — R128). 3naueHue maneHusi HaNpsDKEHUS HA TOKOBOM IIYHTE IO
OTHOIIECHUIO K BXOAHOMY HaNpsKEHUIO YCTaHABIMBAETCA B COOTBETCTBUU C COOTHOLIEHHUEM HOMH-
HajoB pe3uctopoB R111 u R112. Pesucropst R112...R115 momkHbI OBITH OTMHAKOBOTO HOMHUHAJA,
4TOOBI 00ECTIEYNTh HE3aBUCUMOCTD BBIXOJHOTO TOKA OT HANPSIKEHUs Ha Harpyske (MOTeHlnaie Ha
TOKOBOM IIyHTe). To4dHasi HacTpoiika MocTa obecnieunBaeTcsi pe3uctopom R116, a HeM3MEHHOCTh
0aJaHCUPOBKU TPH TMEPEKIIOYeHUH mpenenos - pesucropamu R129 m R130. BeixoaHoit kackan
YCUJIUTEIIS TOKA TAKXKE COJICPKUT MOBTOPUTEIh HANIPSIKEHUS HA TIOJIEBBIX TpaH3ucTopax V32, V33,
napaieNbHble crabunuzaropsl cmenieaus D53, D54 u crabunmsaropst Toka V32,V33. Pesucropa-
mu R119 u R121 ycranaBnuBaercs HadyajabHOE CMEIIECHHE, TPU KOTOPOM HayalbHBIA TOK BBIXOJ-
HBIX TPaH3UCTOPOB HaxoauTcs B mpenenax oT 50 go 100 MA (1o ToKy moTpebaeHHst OT CHIOBOTO
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Tpancopmatopa). [Ipu 3ToM 10MKHO 0OecreunBaThCsl MUHUMAIbHOE HaNpsKEHUE Ha PE3UCTOpe
R124 — 3t0 ycnoBue cummerpuposanus. [loctpoeunbim konaeHcaTopom C96 ycraHaBiuBaeTcs OIl-
THMaJbHas 4aCTOTHAs XapaKTePUCTUKA YCUIUTENS (110 KPUTEPUSM YCTONYMBOCTU M PABHOMEPHO-
ctu AUX).

2.4.9 Cxema ¢popMupoBaHus (HOpPMUPOBAHHS) CUTHAJIOB 0OPaTHON CBS3H, CONEPIKUT:

- YCUJIUTEINb CUTHANA 00paTHOM cBs3u mpenenoB «0.2 V» u «2 V» Ha onepaliiOHHOM YCHIIU-
tene D56, koaddurnment ycunenus (K = 3 unu 30) KoTOporo nepextovaeTcs aHaJIoTOBBIM KIIFOUOM
D55. PerynupoBka cMelIeHUsl HA 3THX INpeaenaax MPOU3BOAUTCSA NMEPEMEHHBIM pe3uctopoM R147.
Koppeknusi 4acTOTHON XapaKTepUCTUKH YCHIMTENS Mpou3BoauTcs rnenoukamu R146, C107 (mpu
K =3) n R136, C105 (mpu K = 30);

- nenutenb HanpspkeHus R151, R152, R154 oGecneunBaer macmTabuMpoBaHHWE CHTHajIa Ha
npenenax «20 V» u «200 V» («150 V» nepemenHoro Toka). IloacTtpoedunbiMu KOHAEHCATOPAMHU
C108 u C111 perynupyercs 4aCTOTHAsI XapaKTEPUCTHKA JIETUTENCH Ha 3TUX Mpeenax;

- pemutens R155, R156 ocymecTBiser macmTabupoBaHHe CUTHana oOpaTHOW Ha Ipenelne
«600 V». [Togctpoeunsim koHAeHCaTOpoM C116 perynupyercst 4acTOTHas XapaKTePUCTUKA JIEITH-
TeJs;

- CUTHaJIbI OOpaTHOM CBS3W OT BCEX MCTOYHHMKOB COOMparoTcsi MyiabTUILiekcopoMm D61 u mo-
Jal0TCs Ha BXOJl YCHIIUTENsE 00paTHOW CBsi3u. CUTHANBI OT BHICOKOOMHBIX MCTOYHHKOB JIOTIOJTHU-
tenpHO Oydepupyrorcs (D59, D60, D62), uToObl UCKITIOUNTH BIUSHUE JJICKTPOHHBIX KIIOYEH Ha
KOX(QPHUIMEHT Nepesadn 1 YaCTOTHYIO XapaKTEPUCTHUKY.

Crabunusanus BBIXOJHOTO HAIPSKEHUSI OCYLIECTBIISIETCS HA BBIXOJAHBIX KOHTAKTaX pa3beMOB
(X5 u X6) nocpeAcTBOM CBEJIEHUS B TOUKY BBIXOJ0B HU3KOBOJIBHOTO (depe3 KOHTAKThI pene KS) u
BBICOKOBOJIbTHOTO yCHIIMTENEH (depe3 KOHTaKThI pesie K6) u Bxoma cxeMbl 0OpaTHO# cBsizu. Jlenu-
Tenu oOpaTHOM CBSI3M MOJKIIOYAIOTCS K BBIXOJHOW KJIIEMME C MOMOIIbI0 KOHTAaKTOB pene K4 (Ha
npenenax «0.2 B» u «2 B»), K9 (na npegene «20 B»), K7(na npenene «200 B»).

2.5 OnucaHue 3J1eKTPUYECKOH MPUHIHNHAIBHON cXeMbI
IUIAThI BBICOKOBOJIBTHOTO YCHJIUTEJISI

2.5.1 CxeMa 3nekTpuuecKas IPUHLUINNAIbHAS JaThl BHICOKOBOJIBTHOTO YCHUJIUTENS IpPUBE-
neHa Ha pucyHke ['.1 mpunoxkenus ', muian pa3menieHus 3J€MEHTOB — Ha pucyHke 1.2, mepeyueHb
3JIeMEHTOB — B Tabmuie I'.1.

2.5.2 Ha nyate BBICOKOBOJBTHOTO YCHIJIMTENS PACIIOIOKEHBI:

- COOCTBEHHO BBICOKOBOJIBTHBIN ycruatens - D1...D5, V1...V10;

- BeIIpsMUTENb V13 M crabuau3aTop NHUTAaHUS BBICOKOBOJIBTHOrO ycuiutens +280 B
(V14...V23);

- penie ynpasieHus pexumamu yeuinrens (K1-K4);

- cienmasibHOE penie K5 mpencrasnser co0oit 66CKOHTAKTHBIN CEMUCTOPHBIN KITHOY, MpeHa-
3HAYEHHBIN IS BKIIFOUEHUSI CUIIOBOTO TpaHC(HOpPMATOpa BRICOKOBOJILTHOTO YCUIIUTEIIS;

- BBICOKOBOJIbTHBIHN BRIMIpAMHUTEND V24 u aktuBHBIN GunsTp L4...L6, R54, C25...C27, D6.

2.5.3 CxeMa ympaBlIeHUS pelie BBICOKOBOJIBTHOTO YCUIUTEINS PACIIOIOKEeHa Ha 0a30BOM Tia-
Te. BBICOKOBOJBTHBIN yCHIIMTENb BKJIIOUYAETCs (CHUIIOBOM TpaHchopMarop Bkiodaercs pene KS5)
MIPH BOCIIPOM3BeIeHNN HanpspkeHus cBbie 20 B. B ocTanbHBIX cioydasx ero cxema obecroueHa.

2.5.4 BbIXOJHOW YCWJIMTEND BBIIOJHEH ABYXKACKaJIHBIM — MMOBTOPUTENIb-UHBEPTOP D1 U BbI-
COKOBOJIbTHBIN OmepanuoHHbli ycunutenb D3. CMelleHne BbICOKOBOJIBTHOIO YCHUIIUTENSI KOPPEK-
THUPYETCSl ONEPAllMOHHBIM yCUJIUTENEeM ¢ ManbiM cMmelieHrneM D2. [loacTpoeyHbsiM KOHAEHCATOPOM
C4 npou3BOIUTCS HACTPOIIKAa YACTOTHOM XapaKTEPUCTUKU YCUINTENs. BBIX0IHOM Kackaj ycuiauTe-
JI IOCTPOEH aHAJIOTMYHO HU3KOBOJBTHOMY YCHIIMTENIO C TOM pa3HUIIEH, UTO BBHIXOJHBIEC MOJIEBbIE
TPAH3UCTOPHI BKJIFOYEHBI TOCIEIOBATENBHO IS MOBBIMICHUS JOMYCKAEMOT0 padoyero Hampsoke-
Hus. HampsbkeHne Ha BBIXOAHBIX TPAH3UCTOpPAX BHIPABHUBAETCS C TOMOIIbIO PE3UCTUBHBIX JEIUTE-
neit R9, R10 u R11, R12. Pesucropamu R14 u R16 ycranaBnuBaeTcsi HauajabHOE CMELICHHE, IIPU
KOTOPOM HaYaJbHBIN TOK BBIXOJIHBIX TPAH3UCTOPOB HAXOAMUTCS B Mpezenax oT S5 a0 7 MA (1o maje-
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HUIO HampspkeHus: Ha pesuctopax R24 u R25). IIpu sTom momkHO obecreunBaThCsi MUHUMAIBHOE
HanpspkeHne Ha pesucrope R20 — 310 ycioBue CMMMETPUPOBAHHS.

2.5.5 Crabunm3aTtopbl HaNpsDKEHUS NMUATAaHUS BBIXOJHOTO Kackanga +280 B m muayc 280 B
MMEIOT OJIMHAKOBYIO cxeMmy. VX BBIXOJHOE HaNpsHKEHHE YCTAHABIMBAETCS COOTBETCTBEHHO pPE3U-
cropamu R33 u R40. B crabunuzaTope npeaycMOTpEHO OTpaHUYEHHEe MTMKOBOTO TOKA HArpy3KH Ha
ypoBHe 200 MA.

2.5.6 K pazpemy X3 MOAKITIOUAETCS MOBBIIIAIONTNN BRICOKOBOJIBTHBIN TpaHc(opmaTop, KOTO-
pBIN B peKMME MEPEMEHHOT0 HAMPSHKECHUH TEPeacT BBIXOJHOE HANPSDKEHUE YCHIIUTENS C KOdd-
¢ummentom nepenaun K = 4. BeixomHo# TpanchopmaTop MOAKIIOYATCS K YCUIIUTENIO Yepe3 pasie-
auTenbHbI koHAeHcarop C21, C22. Ilpu BoCIpOU3BEAECHUH IOCTOSHHOI'O HANpSKEHUS CBBILIE
200 B nHa moBplmaronuii TpaHchopmaTop moaaeTcs HanpsbkeHue ¢ yactoroit 1 kl'm, ammmmryaa xo-
TOPOTrO OMNpeAesieT 3HAaUeHUE BBIXOJHOTO MOCTOSHHOrO HampsbkeHus. [lepeMeHHOe HampsikeHue
BBIIPAMIISICTCS U (PUIBTPYETCs] aKTUBHBIM (PUIBTPOM BBICOKOTO Mopsiaka. J{is ynydiieHus qTuHa-
MUYECKHX CBOWCTB BBIMPAMUTEIS (YMEHBIIECHUS BPEMEHH CHITHUS HAMIPSKEHUs) OH JIOMOJIHUTEIEHO
HarpyxeH Ha OamnactHbIi pe3uctop R51, R52.

2.5.7 PexuMbl ¥ TIpe/iesibl BBICOKOBOJBTHOTO YCUJIUTEINS MEPEKIIOYAlOTCS KOHTAKTaMU pejie
K2...K4, ycranaBnuBaromme COCTOSHUSA:

- TIPSIMOTO TPOXOKJICHUS BBIXOAHOTO HANPSDKEHHS YCWIMTENS Ha BBIXOJ IUIATHI, IPUMEHse-
Moro Ha nipezaenax «200 V» (moctosiHHOTO TOKa) U «150 V» (mepeMeHHOoro ToKa):

- TIPOXOXKJCHHSI HA BBIXOJ] MIEPEMEHHOTO HANIPSDKEHUS C MOBBIMIAIOIIETO TpaHcopmaropa Ha
npexaene «600 V»;

- BRIMIPSMIICHUS U (PUIBTPALUK TIEPEMEHHOTO HAPSHKEHUS C MOBBIIIAIOINIETO TpaHCHOopMaTO-
pa Ipu BOCTIPOU3BEACHUH TIOCTOSIHHOTO HampspKeHus Ha mipeaenie «600 V.

C momomrpio pene K1 BbiOMpaeTcss MOJISPHOCTH BBIIPSMICHHOTO HANpPSDKEHUS Ha Mpejerne
«600 V».

2.6 OnucaHue 3J1eKTPUYECKOI NMPUHIMIHAIbHON cxeMbl mpeodopa3oBaressi [THT-50

2.6.1 Cxema ayiekTpudeckas mpuHIMIUanbHas npeoopazosarens [IHT-50 npusenena na pu-
cynke /1.1 mpunoxenus /|, nepedenp 3nemMeHToB — B Tabiuue /1.1, pasmenienne GpyHKIMOHATBHBIX
Y3JIOB — Ha pucyHke 1.2.

2.6.2 Cxemy npeoOpa3oBaTeisi COCTABISIOT:

- IMIYJIbCHBIN OJIOK muTanust A2;

- TOKOBBIM IIYHT A3, BxoAHOU pazbeM X1 1 BbixoaHble KieMMbl X 13 u X14, pacnonoxeHHbIe
Ha [epeIHEN NTaHeNu;

- BEHTWJISITOP, PACIIOJIOKEHHBIN Ha 3aJJHEH MTaHelH;

- uiata npeobpazosatens [THT-50 (A1), Ha KOTOpoil pa3menieHbl MPAKTUYECKA BCE OCTAJb-
HBIE 3JIEMEHTHI CXEMBI.

2.6.3 Cxema snekTpuyeckas MpUHIUIHAIBHAS 11aThl npeodpasoBarens [THT-50 npusenena
Ha pucyHke E.1 npunoxenus E, muran pasmenienus 2JIeMEHTOB Ha TUIaTe Mpeodpa3oBaTelis — Ha pu-
cyuke E.2, nmepedens snementoB — B Tabnuie E.1. Ha nmnate npeoGpazosarens [THT-50 pa3menie-
HBIL:

- cXeMa OTKJIIOUEHMS BXOZa Ha noJsipu3oBaHHbIX pene K1, K2;

- YCHUJIUTENb 00paTHOM cBsizu D3;

- TeHeparop TpeyroibHoro HampsbkeHus D1 ¢ gwactoroit okono 150 kI’ (ycranaBinuBaercs
pesucropom R1);

- xoMnapatop D4, ¢popmupyronuii CurHai; mupoTHO-UMITYJIbCHON MOJIYJISIIIMU, JJISi CpaBHE-
HUS TPEYTOJIbHOTO HANPSHKEHUS C YCHUIIEHHBIM CUTHAJIOM OOpaTHOM CBSI3H;

- cxeMa Ha JIOTHYecKuX 3neMeHTax D6 mnst dopMupoBanusi mpoTHBO(A3HBIX YIPABISIOMIUX
[INUM curnanoB, obecrieunBarONuX 3aJACPXKKy BKJIIOUYCHHS TOJEBBIX TPAH3UCTOPOB C IEIBIO HC-
KJIFOUEHHS] CKBO3HBIX TOKOB;

- YEeThIpe MapauIeJbHO BKIIOYEHHBIX MOCTOBBIX BbIXOAHBIX Kackajga Ul...U4 Ha moneBbIxX
Tpansuctopax V1...V4. VnopasineHue TpaH3MCTOpaMU OCYHIECTBIIETCS CIIELUAIbHBIMU MUKpPOCXeE-
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Mamu D1 m D2. Ha BeIXoae KiTtOoueBBIX KacKkanoB BKIIOUYEHBI LC-(QUIBTPBI BBICOKOTO TOPSIIKA,
0o0ecIeunBaroIIre BhIIEIECHIE HU3KOUYAaCTOTHON COCTABIISAIOIIENH;

- TOKOBBIN LIYHT, BKJIIOYEHHBIN B IIEMb BBIXOIHOTO TOKA;

- Macmrrabupyomuii auddepennnansupiii yeunutens D12, dopmupyronmii HanpspkeHue 00-
paTHOM CBS3H, MPOMOPLHUOHATIEHOE BHIXOJHOMY TOKY;

- CX€Ma ONpeIeNICHUs U MHIMKAIIMU COCTOSIHUSI pa3pbiBa HAarpy3ku u neperpesa DS;

- cxeMa orpannueHus MortHocta (D9), moTpebisemoit oT 0J10Ka MUTAHUS 110 e  +5 B;

- cxeMa BKJIIOUeHHsI ocHOBHOTO ucTouHuKa (V10...V14), nuratomasics ot JeKypHOTO UCTOY-
HUKa;

- cTa0MIM3aTopbl HAPSHKEHUS U1l TUTaHUS aHanoroBoi cxemel D10 u D11.

2.6.4 Ycunutenb oOpaTHOW CBSI3W CPaBHUBAET BXOJTHOW CHUTHAI W CHTHAJl OOpaTHOU CBS3H,
nocrynarommii ot auddepennuansaoro yeunutens D6. Jlns oOecniedeHus yCTOMYMBOCTH BCE
CUCTEMBI CTaOUIN3allMU BBIXOAHOIO TOKa B OOPaTHYIO CBSI3b ONEpalioHHOro ycunurens D3 Bkiio-
YeHa MHTErpupylolle-pornopuroHansHas nenouka R10, C5, C6, koTopas BIUsSET Ha YaCTOTHYIO
XapaKTEePUCTUKY MpeoOpazoBatens B obmactu yactot Boitie 300 [, [l BeipaBHUBaHMS 9acTOTHOM
XapaKTEPUCTUKUA B YAaCTOTHOM auanaizoHe a0 1 k['1 mpuMeHeHbl KOppeKTUpYIOIIHe Lenodyku RS,
C2 u R12, C7, C8. Hactpoiika npouszBoautcs pesucropom R13. PerynupoBanue cMemieHus ycuim-
TEJs OIIMOKY MPOU3BOUTCS pe3rcTopoM RS.

2.6.5 HanpspkeHue, majaromniee Ha TOKOBOM IIYHTE, YCHIMBAETCs TudPpepeHInaIbHBIM YCH-
muteneM D7. Ero koadduiimeHT ycuneHus: cocrapisieT npubmmsurensHo K = 2.5 u perynupyercs
pesuctopom R52. I'maBHOW 0OCOOEHHOCTBIO ATOrO KacKada SIBISETCS CIOCOOHOCTh TEpeaaBaTh C
MUHUMAIBHON TOTPEITHOCTHIO «IIIABAOIIEe» HAIMPSIKCHHUE C IIYHTA HA BBIXOJ, «IIPUBS3AHHBIN» K
obmemMy mpoBoy (obecrieunBaercs coequnenneM Bxoqa «REF» Mmukpocxemsr D6 ¢ o0uuM npoBo-
JIOM).

2.6.6 YcuieHHOe HaIpshKEHUE OIMMOKM TMOCTYIAaeT Ha BXOJ KOMITApATOpa, BBHITIOIHSIOIIETO
poas IHNUM-monynsaTopa, uepes3 1mosieBoi TpaH3ucTop V4. B HOpMalIbHOM COCTOSIHUM OH OTKPBIT, U
yIpaBIsiiollee HANpsHKEHHE MOCTyMaeT Ha MOAYNSATop Oe3 ocnabinenus. B Tex ciydasx, xoraa
MOIIHOCTH (TOK), MOTpedisieMass OT UCTOYHHMKA MUTaHUS (10 muHE +5 B), CTAHOBUTCS CIUIIKOM
6ompiioi (mpesbimaer 30 A), TPOUCXOAUT 3aNUPAHKUE MOJIEBOTO TPAH3UCTOPA U, COOTBETCTBEHHO,
orpannuenue HIMM. Curnan orpannueHHst MOIIHOCTH BbIpabaTbiBaeTcsi koMmnapatopoM D9. B ka-
4yecTBe JaTuMka Toka (TokoBoro mryHta R39) ucnoneiyercst meuaTHblid mpoBoAHHK. [lopor cpaba-
THIBAaHUS KOMIIapaTopa ycTaHaBiIMBaeTcsi pe3uctopoM R41. [lpu cpabarbiBaHUM CHCTEMBI OTpaHU-
YeHHS MOIIHOCTH BKIIoUaeTcsa cBeroauon V13 («Lim»).

2.6.7 Onpenenenrue COCTOSIHHUS TIEPETPY3KH BBIXOAA MPOU3BOJMUTCS MO YPOBHIO HAa BBIXOJE
yeunutenst omuOku. [Ipu BBIXOMIe 3TOTO HAMpsDKEHUsS 3a MpeAelbl AWama3oHa oT MHHYC 3.75 1o
+3.75 B npoucxoaut BkiaroueHue ceeroguona D7 («OL»).

2.6.8 OmpeneneHure COCTOSHUS TEeperpeBa Mpous3BoaAnuTCs KommapaTtopoMm DS5.3. Jlatumkom
TeperpeBa CIyKUT TepMope3ucTop Al, pacronoKeHHbIH BOJIM3U BRIXOAHBIX TpaH3uCTOpoB. Korma
COIIPOTUBIIEHUE TEPMOPE3UCTOPA (IPUMEHEH TEPMOPEZUCTOP C OTPULIATEIBHBIM TEMIIEPATYPHBIM
kod(durmentom nopsnka MuHyc 3...4% / °C) cHWKaeTCs U CTAHOBUTCS MEHBIIIE COMPOTHUBIICHHS
pesucrtopa R26, Bxirouaercs naaukatop V8 («OT»). TemnepaTypa cpabaThIBaHUS COCTABIISIET OKO-
10 +70...80°C.

2.6.9 Ilutanue npeoOpazoBaTes OCYIIECTBISETCS OT UMITYJbCHOTO OJIOKA MUTAHUS C 3JEK-
TPOHHBIM yTipaBieHueM. [Ipu BKIIOYeHHH CeTeBOro MUTaHus Ha Beixone X3:9 Gioka mUTaHus MO-
SIBIIICTCSL HAMPsDKEHUE +5 B 0T «IeXypHOrO» MUCTOYHHKA. DTO HAMPSHKCHHUE TTUTACT CXEMY YIIpaB-
JeHus OJI0KkoM muTaHus Ha TpaHsuctope V12. [Ipu 3aMblkaHUM KHONKH S3 3TOT TPAH3UCTOP OT-
KpBIBa€TCS U C €ro KOJUIEKTOpa HHU3KUW ypOBEHb MojaeTcs B OJIOK muTaHus (curHan «Bximroue-
Hue»). Eciam KHomKa yaepKUBAeTCsl JOCTaTOYHO JIOJITO, TO UCTOYHUK YCIIEBAET BKIIOYUTHCS U Ye-
pe3 pesucrop R33 Ha 6a3y Tpansuctopa V12 moctymaer HampsiKeHUe, YIAepKUBAIOIIEe €ro B OT-
KpPBITOM COCTOSTHWH, a OJIOK MUTaHUsS BKIIOUYCHHBIM. [Ipu 3ambikaHuu KHOTIKU S4 Tpan3zuctop V12
3aMupaeTcsi ¥ OTKIIOYaeT OJOK MUTAHUS. DTO MPOUCXOINT, €CIM KHOIMKA YACPKUBACTCS, TIOKA HE
paspsanarcs Ojokupyromue KoHaeHcaropsl (He MeHee 1 ¢). CocTosiHue HATUMUHs «ISKYpPHOTO» Ha-
npsbkeHus: otoopaxkaeT ceetoauon V14 («Line»). CocTossHue OCHOBHOTO OJ0Ka MUTaHMs 0ToOpa-
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kKaeTcs cBeueHueM auona V11, BKIIIOYaIoLIerocs JIOTUYECKUM YPOBHEM, IMPUXOIAIIUM M3 OJ0Ka
nutanus (curHanom «OK»). DTOT curHam HaxoOAWTCS B BBICOKOM YpPOBHE, €CJIM BCE BBIXOJHBIC
YPOBHU HaXOASATCsS B OMYCTUMBIX mpezenax. [Ipym HencrnpaBHOCTH OJHOTO U3 KaHAIOB 0JIOKa MU-
TaHus1, 00yCIOBJICHHON HEIOMYCTUMBIM CHUKEHHEM BBIXOJHOTO YPOBHS, cBeToanoa V11 HaunmHaer
Murath. [Ipu 3HAUUTETLHOM YBEJIIMUYEHUH MOIIHOCTH (TOKa), MOTPEOIIeMON OT CETH, OJIOK MUTAHUS
MOXET OTKJIFOUUTHCSI CAMOCTOATEIbHO BHYTPEHHEW CXEMOM 3aIlUTHI.

2.6.10 Bce moaynu BeixoaHbix kackamoB Ul...U4 BkIIIOYEHBI MapauiebHO W IMHUTAOTCSA OT
AByx mMH: +5 B 1 +12 B. K nepBoii mmHe noaxiItoueHsl BBIXOHbIE TpaH3ucTopsl V1...V4, ot Bro-
pol murtaroTcsi MUKpocxeMbl apaiiBepoB D1, D2. HuzkodyacToTHas COCTaBIISIONIAs BBIACISAETCA
TpexkackaaubM ¢uibTpoMm L1...L6, C18...C73. IlogaBneHne BbICOKOYACTOTHBIX IOMEX, MOPOXK-
JTa€MBIX HHIYKTUBHOCTBIO paccemBaHusl, mpousBoautes nenoukamu R17, C14, R19, C16, R18, C15
u R20, C17. Pe3zuctop R21 npencraBiseT AOMOJHUTENBHYIO HArPY3Ky YCUIIUTENS U IIPEIHA3HAYCH
Ut CHYDKeHHsT JoOpoTHOCTH LC-(unbTpa u moiaBieHus Kojie0aHui Ha 4acTOTe cpesa.

3 OIIMCAHHUE HPI/IHAI[JIE)KHOCTEI7I IMPUBOPA

3.1 MepbI conpoTHBJIEHUS U 010K HATPY30K

3.1.1 Mepsr conporuBnenus (0.01; 1; 10 u 100 OM) u 610K Harpy3o0K, BXOJAIINE B COCTaB
KOMIUIEKTa pubopa, UMEIOT CXEMBbI, MoKa3aHHble Ha pucyHke 3.1. [lepeyeHn 3meMeHTOB, MpUMe-

HEHHBIX B CXeMe 0JI0Ka Harpy3o0K, mpuBeaeH B Tadymie 3.1.

Ta6muma 3.1 — [lepedenp 371eMEHTOB OJ10Ka HArpy30K

IMo3unmonnoe Haumenosanue Konnue-
0003HaueHHE CTBO
Cl Konpaencarop K10-62-150 nd+10%-MIT1O 0X0.460.217 TY 1
C2 Konpnencarop K73-17 630 B-0,47 Mx®+10 %-B 0X0.461.104 TY 1
R1 Pesucrop C2-23-0,5-3.3 kOmM+10 % A-B 0XK0.467.081 TY 1
R2 Pesucrop C2-23-2-2.4 kxOm=10 % A-B 0X0.467.081 TY 1
R3..R5 Pesucrop C2-23-2-3 OmMx10 % A-B 0XK0.467.081 TY 3
R6 Pesucrop C2-23-2-750 Om£10 % A-B 0X0.467.081 TY 1
R7 Pesucrop C2-23-2-20 kOmM+10 % A-B 0XK0.467.081 TY 1
RS Pesucrop C2-23-2-330 kOm£10 % A-B 0X0.467.081 TY 1
R9 Pesucrop C2-23-2-20 kOmM+10 % A-B  0XK0.467.081 TY 1
R10 Pesucrop C2-23-0,5-3.3 kOm£10 % A-B 0X0.467.081 TY 1
R11 Pesucrop C2-23-2-20 kOmM+10 % A-B  0XK0.467.081 TY 1
X1 Pozerka CP50-73-®B BP0.364.008 TY 1
X2..X6 Knemma KMCH. 5
X7 Pozerka CP50-73-®B BP0.364.008 TY 1
X8, X9 Knemma KMCH. 2
X10 Pozerka CP50-73-®B BP0.364.008 TY 1
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Pucynok 3.1 — Cxembl 35IeKTpUYeCKHe TPUHIUITHATIbHBIE OJI0KA HATPY30K U MEP COMPOTHBIICHUS

4 KAJINBPOBKA U PEI'YJINPOBKA ITPUBOPA
4.1 O0mue yka3aHus Mo KaauOpoBKe (KaauOpoBaHHI0) mpudopa

4.1.1 B npubope H4-11 npumenena nudpoBas kamrnOpoBka (KaaTuOpOBaHUE), BBHITOTHIEMAS
6e3 ero BCKpbITHA. MeToabl 1U(poBOl KaTuOpPOBKH MpPHUBEAEHBI B pasaene 11 mepBoil yacTu Ha-
crosimero pykoBozcTBa 1o 3kcruryatanun (KMCH.411182.011 PO, gacts 1). KanubpoBanue mpo-
BOJWTCS B MCIPABHOM MPHOOpPE ¥ SBISETCS OCHOBHBIM 3JIEMEHTOM BOCCTAaHOBIIEHUSI €TO TOJHOM
paboTOCITOCOOHOCTH TIOCIIC PEMOHTA.

B npubope nMeroTcst U opraHbl aHAJIOTOBOM KaTHMOPOBKU (PETYIHPOBKH) - B cXxeMax 0a30BOi
71T, BEICOKOBOJBTHOTO YCHUJIUTENS, TJIAaThl HHAUKAMK U npeodpazosarens [THT-50. Dto sme-
MEHTBI, PETHA3HAUYCHHBIC JIJISl HAYaIbHOW YCTAHOBKH PEXUMOB CXEMBbI, HACTPOUWKHU HYIA, popMu-
poBanus 3aganHoil AUX ycunureneit (nenureneit) u T.1. [IpakTrndeckn HEOOXOAMMOCTh B UX PETY-
JTUPOBAHUU BO3HUKAET TOJILKO IPH BBITYCKE MPHOOpa UM 3aMEHE AJIEMEHTOB. MeToAbl aHAJIOTO-
BOI HACTPOMKHU U PETYJIUPOBOK OMUCAHBI B 11.4.4 HACTOSIIETO TOKYMEHTA.
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4.1.2 Tlpu xanuOpoBKe mprubopa CleayeT yUYUThIBaTh HEKOTOPhIE OCOOCHHOCTH OpPTaHHU3aIlun
OH3YV:

- KOHTpOJIb M JIMArHOCTHKA HCMIPABHOCTU AaHHbIX ODH3Y BBIMOMHSIOTCS NMpH BKIIOYEHUU
npubopa u npu 3anucu B OH3Y kannOpoBOYHBIX KOHCTAHT B XO/€ KaIMOPOBKH, TO3TOMY COOOIIIe-
Hus 00 ommoOkax (cm. m.10.2.2 KMCH.411182.011 PO, gacte 1) MOTYT MOSBUTHCS TOJIBKO B 3THUX
clIyJasix;

- s BoccTtaHoBeHUs naHHbIX B DOH3Y HeoOxomumo mpoBecTn KanuOpoBKy mpudopa. [Tpu
3TOM HYXKHO UMETh B BHJY, YTO Ja)K€ HEMOIHAS KaTMOPOBKA BOCCTAHABIMBACT MPU3HAKH HCIIPAB-
Hoctu DH3Y (koHTposbHyI0 cymMmy). [losTomy mpu kanunOpoBKe HEOOXOIUMO BHECEHHE BCEX Ka-
TUOPOBOYHBIX KOHCTAHT (BBIMOJHEHWE Bcex maroB). [Ipu HemoyiHO#M KalmnOpoBKE BMECTO HEBHE-
CEHHBIX KOHCTAHT 3alMChIBAIOTCA MHUIIMATN3UPOBAHHbIE 3HAUCHUS - €AUHUYHBIN MacIITaOHBIA KO-
3G (OULMEHT WK OCTAIOTCS TIPEKHUE.

BHUM A HMU E! JIna npenorpamienus 3amicu ommuOouHbIX AaHHbX B OH3Y B mporecce
KaTMOPOBKH HE CJIEyeT JOMYCKATh BRIKIIFOUEHUS TPHOOPa, a Takke He0OX0IMMO MPUHUMATH MEPBI
M0 CHIYKEHUIO BEPOSATHOCTU COOEB CETEBOTO MUTAHUS.

Hocurenem naHHBIX KaaHMOPOBKHU SIBIISIETCS MUKPOKOHTPOJUIED IUIAThl MHIUKAIUU, & 00BEK-
TaMU KaTHOPOBKU SIBJISIIOTCSI aHAJIOTOBbIE MIaThl. TakuM 00pa3oM, KalTuOpOBKa paclpocTpaHseTcs
Ha KOMIUIEKT BECh KOMIUIEKT Iiar (OJI0KOB). 3aMeHa Ja)xke OJHOM IIaThl HapyIIaeT KaTuOpOBKY
npuodopa.

4.1.3 B npubope npeaycMoTpeHa BO3MOXKHOCTh CUMTHIBaHUS M BBoJa MaHHbIX OH3Y. Oto
MO3BOJISIET HA OCHOBE 3alKCeil BOCCTAHOBUTH JAHHBIE MPHU BBIXOJE U3 CTPOS MUKPOCXEMbI MUKPO-
KOHTpOJUIepa (MM 3aMEHE IUIAThl HHAWKANNUK) 0e3 mpoBeneHus KamuOpoBku. [lopsaok cuuThiBa-
Hus JanHbix DOH3Y omwmcan B nmoapasnene n.4.2, mopsa0K BBO/Ia 3HAUEHUH KOHCTAHT - B IOJApa3e-
ne n.4.3. B n.4.3 takxe onucaH NOopsA0K OYUCTKH (MHUnmanu3anuu) OH3Y.

4.1.4 Tlpubop H4-11 xanuOpyeTcsi myTeM aBTOMATHYECKOTO BhIYMCICHUS M 3anmucu B DH3Y
UPOBBIX MacITaOHBIX KO3 dunuenToB. Cucrema nuppoBoi KamTuOPOBKH MOCTPOEHA Ha cle-
IYIOIIUX MPUHIUIAX:

- 0a30BoOH sBIsIeTCs KanuOpoBka Hyist onopHoro L{AIL. 3HaueHne 3Toro KanuOpoOBOYHOTO KO-
s¢duLreHTa NpUMEHSETCs BO BCEX CIIydasiX YCTAaHOBKHU BBIXOJIHOTO YPOBHS;

- BO BCEX CIyYasx TakXKe MPUMEHSIOTCS MacTaOHble KO (HUIMEHTHI YPOBHS OMIOPHOTO Ha-
npsoxeHus ATl mpu momoXXUTEIBbHOW U OTPHUIIATEIFHOW MOJISPHOCTSIX (OTAEIbHBIE KOd(DHuIneH-
Tb1). OHU HCTIONB3YIOTCS BO BCEX CIIy4asiX YCTaHOBKHM BBIXOJHOrO ypoBHs. Ha mepemeHHOM TOKe
npuMensieTcs Ko3((GUIMEHT MOJI0KUTENIbHOM MOISPHOCTH;

- Ha BcexX Mpejesiax BOCIPOU3BEACHUS BBIXOJHOIO HANPSDKEHUS U TOKAa MPUMEHSIOTCS OT-
nenbHble MacmTabHble KoddduumeHTsl. [IprdeM, B pexkuMe aMILTUTYTHOW MAaHUIYISIUAN TIPUMe-
HEHBI COOCTBEHHBIC MacIITaOHBIC KO3 DUIIUCHTHI, HE3aBUCUMBIE OT MacCIITaOHBIX KOI(DPHUITMEHTOB
AQHAJIOTUYHBIX TPEJIEIIOB HOPMAIBHOTO PEKUMA pabOTHI;

- CYHTAETCs, YTO YCUJIUTENN WUJIU JETUTEeNN oOpaTHOM CBS3M HE MMEIOT YaCTOTHOW IMOTrpel-
HOCTH WJIM OHA HE3HAYUTEJIbHA U UMEET MPEJCKa3yeMblid XapakTep (IOJAbEeM WIIU CIajl) U MOTYT Xa-
PaKTepHU30BaThCs TOJIBKO OJHUM HapaMeTpoM — Koddduurentom «HakinoHa» AUX. [Ipuuem, «Ha-
KJIoH» AUX, onpenensieMblii HEUACATbHOCTBIO 3JIEMEHTOB ACIUTENEH WU YCUITUTENCH, SBIISICTCS
MapaMeTpoM KOHCTPYKTHMBHBIM U HE U3MEHSIONIMMCS B Ipolecce skcrryatanuu. [loatomy kanu6-
poBka «HakinoHa» AUX npousBoautcst TOJIBKO npu BbIyCKe WK KallUTAIBHOM PEMOHTE MPUOO-
pa (3TO cucTeMHble KaMUuOpoBKH). JIJIsi KOMIIEHCAIIMY YaCTOTHOW MOTPEUTHOCTH («HAKIIOHA») TPHU-
MEHSETCSI METOJ| YaCTOTHOW IMPONOPLUUOHAIBHO-KBAJAPATUYHON KOPPEKUHH (IIOJIMHOMOM BTOpPOM
creneHr). C MOMOIIBIO TTOJIMHOMA TOJIBKO O OJTHOM KaJMOPOBOYHON TOUKE (HEMHOTO HUXKE BEpPX-
Hel paboueil 4acTOTHI) BRIYHCIISICTCS TIOMPaBKa ISl BCETO YaCTOTHOTO JHANa3oHa, KOTOpas Ha4H-
HaeT 3aMEeTHO AEUCTBOBATh, HaunHasi ¢ 3-5 k[ m;

- TEXHOJIOTMYECKasi KalIMOpOBKA YCTAaHOBKH YAacTOThI CHHTE3aTOpa MEPEMEHHOTO CHHYCOU-
JAJIbHOTO CUTHAaJA.
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4.2 CunTbiBaHUE KAJTUOPOBOYHBIX KOHCTAaHT DH3Y

4.2.1 KanuOpoBouHbIE KOHCTAHTHI MOTYT OBITh BBIBEJIEHBI Ha WHIUKATOp MpuoOopa. OHuU
MPEJICTaBJICHBI B BUJIE Oe3pa3zMepHOro KodduilmeHTa, KOTOPBI BEIUUCISIETCS KaK OTHOIICHHE Te-
KYIIETO YPOBHS K €r0 HOMHUHAJIbHOMY 3HaYEHHIO Ha IaHHOM I1are KaauOpOBKHU.

4.2.2 TIpocMOTp OCYILIECTBISETCS B PEXHME BBOJA KaaMOpPOBOUHBIX 3HaueHWi. s mpo-
CMOTpa 3Ha4€HHUs KaTMOPOBOYHBIX KOHCTAHT HEOOXOIUMO BHITIOJHUTH CIEAYIOLINE ONEPALIUU:

- Ha)KaTh KHOTIKU u ;

- BBECTH TPEX3HAYHBIN KOA-KIIFOY - yucio 411. HaGop koma npon3BoauTcss KHOKaMu udpo-
BOro Beoxa |4 |, u C MHTEPBAJIOM He Ooiiee 2,5 ¢ MeXay HaKaATHIMH;

- €CITM KOJI BBEJICH MPABUIILHO, TO HA MHIWKATOPE MpUOOpa TMOSBIAETCS COOOIIEHNEe BEIOOpa
KaJuOpOBOYHOTO 11ara;

- Ha)KaTUEM KHOTIOK («yMeHbIlIEHHE HOMEpa Ilara») Win («yBenuyeHrue Homepa
11ara») BeIOpaTh HEOOXOAUMBIM HOMEp I1ara KaJIuOpOBKHY;

- HaXXaTh KHOIKY («oaTBEpIKICHUE KATMOPOBKHU») - HA WHAMKATOPE TOSIBIISECTCS
HOMHHAJIbHOE 3HaUEHUE HANPSKEHHUS U YaCTOThI B TOUKE KaJIMOPOBKH;

- HOXXaTh KHOTIKY (KHOTIKA MTPHOOpPETaeT 3HAUCHUE «TI0Ka3aTh 3HAUYCHUE KAITMOPOBOY-
HOro K03((duImeHTa») - Ha TpeTbel CTPOKE MHIMKATOPA MOSBUTCS 3HAUCHUE KOAPPHUIMEHTa, a Ha
MoJie TUTIA JAaHHBIX (CIpaBa) yKa3aTelb BBIBOJWMON KOHCTaHTHI «Kdcal». DTo 4ucio MOXeT ObITh
3amucaHo (Hampumep, B GOpMYIIsip), a BIOCIECIACTBUM MOXKET ObITh BBEICHO ISl BOCCTAHOBJICHHUS
kanmOpoBouHOTro Kodddunuenta. Baumanue! KannbpoBouHoe 3HaUeHHE OTOOpaKaeTCs TOJIBKO B
TeueHue 2.5 - 3 ¢, a 3areM npudOp BO3BPALIACTCS B PEKUM OXKHUIAHUS PEAAKTUPOBAHUS BBIXO/A;

- I BO3BpaTa B PEXUM BbIOOpa HOMeEpa Iara KaITMOpOBKH HEOOXOIMMO Ha)KaTh KHOMKY
(«oT™MeHa»). [ToBTOpHOE Ha)xaTHe KHOIKH MIPUBOJIUT K BBIXOAY U3 peKUMa KaTHOPOBKH.

4.3 OuncTKAa ¥ BOCCTAHOBJIEHHE KAJTHOPOBOYHBIX KOHCTaHT JH3Y

4.3.1 KanuOpoBouHbIE KOHCTAHTBI MOTYT OBITH IMOJHOCTBHIO CTEPTHI C MOMOIIBIO OTEpaIrun
ourctkr OH3Y (mpu 3TOM OYyAyT 3amucaHbl UCXOAHBIC 3HAUCHUS KaTMOPOBOYHBIX KO3 duIueH-
ToB). Ounctka DH3Y U 3anuch UCXOAHBIX 3HAYEHUN (MHUIMAIN3AIMS) BBIMOJHIETCSA NMPU 3aMEHE
MHUKPOCXEMbI dHEpProHe3aBucuMoi maMsatu. s monHoit mannuanu3ainuu JH3Y Heobxomaumo Ha-
’)KaTh KHOIIKU U TPUKbL @ (999 - kon mnnnuanuzauuu). Ecinu koa BBeEH NpaBMIIbHO, HA
WHMKATOPE JOJHKHO MOSBUTKCS coobmienue «Init EEPROM» u ABMKyIIHiics HHAXKATOP MPOIIeC-
COB 3aIlMCH U CUYUTHIBAHUS JAHHBIX.

4.3.2 KanuGpoBOYHBIE KOHCTAHTBI MOT'YT OBITh YACTUYHO CTEPTHI C MOMOILBIO ONEpaIuy OYH-
CTKH 00JIACTH CHCTEMHBIX KOHCTAaHT — KOHCTAaHT 4acTOTHON Koppekiuu AUX. Jlns sToro HeoOxo-
TUMO HaKaTh KHONIKH U TPUKIbI (555 - xox wHMuManm3auuu). Ecny kox BBeIEH mpa-
BWJIbHO, Ha MHIMKATOPE TAKXKe JAOKHO MOsiBUThC coodmieHue «Init_EEPROM» u aBrkymmiics
WHJMKATOp IMPOLIECCOB 3alMCU M CUUTHIBaHMS AaHHBIX. YacTuunyro ounctky DH3Y HeobOxommumo
MPOBOAUTH IJI TOTO, YTOOBI IPABUIIBHO HACTPOUTH LIEMU YACTOTHOM KOMIEHCALMH AeNuTeNen 00-
paTHOM CBS3H.

4.3.3 KanmuOpoBoUYHbIE KOHCTAHTHI MOTYT OBITh BOCCTAHOBJICHBI HA OCHOBAHHMH PaHEE CleIaH-
HBIX 3aMKcel W BBEACHBI B MpoIlecce KAIMOPOBKH. J[71s BBOJa 3HAYCHHS KaTHOPOBOYHBIX KOHCTAHT
HE00X0IMMO MPOBECTHU CJEYIONINE ONepalluu:

- maxars kuomku | Shift | u | ExCal | Ha mHzuKkatope JOMKHO MOSBHTBCS COOOIICHHE
«Calibr_of Scale»;

- BBECTHU TPEX3HAYHBIN KOJ-KII0Y - yucio 411. Habop koja npou3BoAUTCS KHOKaMU UG po-
Boro BBoza|4|,|1|u C MHTEPBAJIOM He 0oJee 2,5 ¢ MeXy HaKaTHIMH;

- €CJIM KOJl BBEJIEH MPaBUJIbHO, TO HAa MHAUKATOpE MpHOOpa MOSBISETCS 3HaU€HUE KainuOpo-
BouHOro ypoBHs mara «OK» u coobmenue Beidopa mara kanuopoBku «Calibr_of Scale» (Ha BTO-
poii crpoke) u «Cal_Step_N=00» (Ha TpeTbel CTpoKe);
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- Ha)KaTHEeM KHOIIOK («yMeHbIIIEHNEe HOMepa Ilara») Win («yBenMueHue Homepa
11ara») BeIOMpaeTcss He0OXOIMMBIN HOMEp I11ara KaauOpOoBKH;

- HOXaTh KHOIIKY («rmonTBEPKICHNE KATHOPOBKH») - HA MHAUKATOPE MOSIBISETCS HO-
MUHaJIbHOE 3HaU€HHE YPOBHA M YaCTOTHI B TOUKE KaTHMOPOBKH, a TaKKe JAPYTHX MapaMeTpoB, 000-
3HAYAIOIUX KaTUOpyeMblil pexuMm;

- PEKUM pEIaKTUPOBAHUs C KYpCOPOM B KpailHEH IIpaBOM MO3ULIMU YXKe BKIKOYEH. BpamnieHu-
€M KOJIOBOT'O INEpEeKNIouaTessi OTPEIaKTUPOBaTh BBIXOJHOW YPOBEHb TaKUM 00pa3oM, 4TOOBI IpU
Ha)KaTUU KHOIIKU («1I0Ka3aTh KaTMOPOBOUHYIO KOHCTAHTY») HHAMIIMPOBAIOCH TpeOyeMoe 3Ha-
yeHue (3anmucaHHoe paHee). Kak mpaBmiio, BBOJ BO3MOXKEH TOJIBKO METOIOM MOCIEN0BATENbHBIX
npUOIMKEHUN (M3MEHUTH — IIOCMOTPETh Ha PE3YNbTAaT — CHOBA M3MEHUTH — OISTh IIOCMOTPETH);

- JUIs BO3BparTa B pexXUM BbIOOpa HOMepa miara KaauOpoBKH HEOOX0AMMO HaXKaTh KHOIIKY
(«otmeHa»). [loBTOpHOE Ha)kaTHEe KHOIKHU IPUBOJAUT BBIXOAY U3 peKuMa KaauOpoBku. BBon
KaJMOPOBOUHBIX KOHCTAHT I103BOJIIET BOCCTAHOBUTH METPOJIOIMUYECKHE XapaKTEPUCTUKU IpHUOopa
0e3 MpoBeACHUsI U3MEPUTENbHBIX onepanuid. Hampumep, npu 3aMeHe MHAMKATOPHOM IIATHI UJIH B
clly4yasix, KOrJja B aHaJIOrOBOM 4acTH MpuOopa He MPOU30LLIN CYIIECTBEHHbIE H3MEHEHMSL.

4.4 PeryaupoBka npudopa

4.4.1 Jlns mpoBeneHUs PETYIMPOBKH HEOOXOIMMO CHSTh BEPXHIOK KPBIIKY mpuoopa H4-11,
o0ecreynB JIOCTYII K 3JIEMEHTaM perynupoBkH. CHATHEM BepXHEH KPBIMIKH 00ECIeUnBaeTCs J10C-
TYO ¥ K 3JIEeMEHTaM perynupoBku npeodpaszosarens [THT-50. PacmonoxkeHne 371eMEeHTOB peryiu-
POBKH NOKa3aHO Ha pucyHKax 4.1 — 4.3. PerynupoBka Ipou3BOJUTCS B COOTBETCTBUU C yKa3aHUs-
mu Tadmuner 4.1.

Tabmuma 4.1 — [apameTpsl aHAJIOTOBOM PETyIUPOBKHU

Pexum KammbpoBounas DeMEHT VYcTanaBianBaeMoe MeTonuka
TOYKA PETYIHUPOBKHU 3HAUYECHHUE KaJTMOPOBKH
ba3oBas niara
DCV, «MO» 0B, DC R&7 Ha Beixoge: 0100 mxB n.4.4.2
DCV 0B, DC R95, R97 Ha pesucropax R105, n.4.4.3
R106 (mauz R107, R108):
60-100 MB
DCI 0 MA, DC R119, R121 Tox 50-100 MA gepe3 m.4.4.3
V34,V35
DCI 100 MA, DC R116 3menenune Toxa Ha BEI- n.4.4.4
xoze He 6oiee 10.01 MA
DCV 0B, DC R147 Ha Beixoge: 0+20 mxB n.4.4.2
ACV, «<MO» 10 B, 20 xI'g C71 Ha Beixoge: 10 B+0.1 % n.4.4.5
ACI 1000 MA, 10 xI'g C86 Ha Beixoge: 1 A+0.2 % m.4.4.5
ACV 10 B, 20 xI'1g C108 Ha Beixone: 10 BX0.1 % m.4.4.5
ACV 100 B, 20 xI'xg Cl111 Ha Brixoze: 100 BX0.2 % n.4.4.5
ACV 200 B, 1 kI'1g Cl16 Ha Brixogme: 200 B+0.1 % m.4.4.5
I11aTa BEICOKOBOJLTHOIO YCHJIUTEIS
DCV 100 B, DC R14, R16 Ha pesucrope R24 (unu n.4.4.3
3aTEM B pEKUME R25): 40-70 mB
«FREdit» 0 B, DC
DCV 100 B, DC R33, R40 Ha xongencaropax n.4.4.6
C17 u C20:
+280%5 B u -280+5 B
ACV, <MO» 100 B, 20 xI'xg C4 Ha Beixoze: 100 B+0.2 % n.4.4.5
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Pexum KanubpoBouHnas DIIeMEHT YcranaBinuBaeMoe Meroanka
TOYKA PEryIUPOBKHU 3HAYECHUE KaJTMOPOBKH
IlnaTa vHOAUKAIH
- - R27 Hawnnyumas koHcTpacT- -
HOCTb U yroJl 0030pa
IlnaTa npeo6pa3oaressi [IHT-50

DCI, 0mMA, DC R1 Yacrtora na C10: m.4.4.7
«ITHT-50» 150 -175 kI'1g

DCI, 0 MA, DC R& Ha Brixone ITHT-50: n.4.4.8
«ITHT-50» 015 MA

ACI, 20A, 1 kI R13 Ha Brixone ITHT-50: n.4.4.5
«[THT-50» 20 A+0.3 %

ACI, 50A, 1kl R41 Ha Brixoae ITHT-50: n.4.4.9
«ITHT-50» He MeHee 2 B

DCI, 20 A, DC R52 Ha Beixoae ITHT-50: m.4.4.10
«ITHT-50» 20 A+0.1 %

MNnaTta 6a3oBasa H4-11

R119 - “+lnay mA”

R121 - “-lnay mA”

o d o oR

C71 - AUX “20 B”®\ O

C €86 - AUX “MA”
R116 - BeixogHoe conpoTusnenue “mA”

R95 - “+lHay 20 B”

R97 - “-lHay 20 B*

(O R147- CmelueHve “0.2 B”

87 - CmelleHmne “20 B”

C C108 - AUX “20 B”
O €111 - AUX “150 B”

O €116 - AYX “600 B”

Pucynoxk 4.1 - PacnionoxeHue 3J1IeMEHTOB peryJIMpoBKH Ha 0a30BOM T1aTe
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[NMnaTa BbICOKOBOMBbTHOIO ycunumrtena

@, @, C71 - AUX “200 B”
R33 - “+280 B” R40 - “-280 B” O

R14 - “+lva4 200 B” O ( R16 - “-lna4 200 B”

Pucynok 4.2 - PacnionoxeHue 3J€MEHTOB PETYJIMPOBKYU Ha IJIaT€ BHICOKOBOJIBTHOTO YCUIIUTEIS

Mnata NMHT-50

R8 - CmeweHune “MHT-50"

R41 - YpoBeHb orpaHnyeHns notpebnsieMon MOLLHOCTH
O

@( R13 - A4X “MHT-50"

R1 - YacTtoTa UMM

B\ R52 - MacwTab “MHT-50"

Pucynox 4.3 - PacnonioxxeHue 3JIeMEHTOB PEryJIupOBKHU Ha 1iaTe npeodpazosatenst [THT-50

4.4.2 YcraHOBKa HaNpsOKEHHUS CMELICHHS (HYJISI) HU3KOBOJIBTHOI'O BBIXOJHOTO YCHUJIUTENSA
pou3BOAUTCS pe3uctopoM R87* 6azoBoii mumatel. st TOro 4roObl MpPaBUIBHO OTPETYIHPOBATH
CMeEIEHNE, HEOOXOUMO:

- YCTaHOBUTH BhIXOAHOE HampsikeHue 0 B B pexxuMe BOCIIpOU3BEIEHUS TOCTOSSHHOTO HaIpsi-
xeHus. Kpome 3Toro Heo6X0AMMO YCTaHOBUTH PEKUM aMIUTUTYIHONH MaHUIysiuun «MO» st uc-
KITFOUEHUS] YCUIIUTENS U3 CUCTEMBI aBTOperynupoBanus. [Ipubop nepen 3TUM JOKEeH OBITh Mpo-
TPET HE MEHEE 5 MUH;

- TIOJKJIIOUUTH BOJIBTMETp B7-64/1 k BhIXoay KanuOparopa U MPOU3BECTH YCTAHOBKY HYJIS C
HEO0OXOMMOM TOYHOCTHIO (CM. TabmuIty 4.1).

AHaJOTUYHO TPOU3BOJIUTCS YCTAHOBKA HYJSI HU3KOBOJIBTHOTO YCHIJIMTENS OOpPAaTHON CBS3H
(pesuctopom R147). Tlpu »TOoM HEOOXOAMMO OTKIIOYHUTH PEXKUM aMIUTUTYIHOW MaHUMYJISIIUHA
«MO» (MOKIIIOUUTH CUCTEMY aBTOPETYIUPOBAHUS BBIXOA).

* YnoMuHaeMbIe 3ACCh U OAJIEC 3JICMCHTBI QJICKTPUUYCCKUX MPUHIUIIUAIBHBIX CXCM ITPUBCIAC-
HBI U OITMCAaHbI B COOTBETCTBYIOIIUX pa3aciiaX HACTOAIICTO PYKOBOACTBA
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4.4.3 PerynupoBKa HaA4aJIbHOTO TOKAa BBIXOJHBIX TPAH3HCTOPOB HU3KOBOJIBTHOTO YCHUJIUTENA
npou3BoauTcs peauctopamMu R95 u R97. UtoObl mpaBUIBLHO YCTAaHOBUTH TOK 4Yepe3 TPaH3UCTOPBI,
HE00XO0IUMO:

- YCTaHOBUTH BhIXOAHOE HampsikeHue 0 B B pexxuMe BOCIIpOU3BEIEHUS TOCTOSHHOTO HaIpsi-
xeHus. [Ipu 5ToM TOK Harpy3KkH paBeH HYIIO M HE BIUSET HA TOUHOCTh YCTAHOBKH TOKA;

- TOJIKJIFOYUTHh HU3KOMOTEHIMANIbHBIN BX0J BoJbT™METpa B7-64/1 k BbixoHOM KileMMe «Vhix,
COEIMHEHHOW C BBIXOJOM YCHJIUTENSI, & BBICOKOIOTEHIIMAIbHBIA BXOJ BOJIbTMETPa MOOYEPEIHO
MOJIKIIF0YAETCs K ucTokam Tpan3uctopoB V19, V20 u Beixoxy D43.6. Takum 06pa3oM KOHTPOIHPY-
eTcs majieHue HanpsbkeHus Ha pe3ucropax R105, R106, R107, R108 u R102 cooTBeTcTBEeHHO;

- pesuctopamu R95 u R97 ycTraHOBUTH Takoe HavyallbHOE CMELIEHUE, ITPU KOTOPOM Hayajb-
HBI TOK BBIXOJHBIX TPAH3UCTOPOB HAXOAUTCA B mpeaenax ot 7 10 10 MA (Mo maaeHuio HampshKe-
Hus Ha pezuctopax R105, R106 u R107, R108 — B npexnenax 60-100 mB). IIpu 3Tom nomxHO obec-
MEeYNBATHCSI MUHUMAJIbHOE HanpsikeHue Ha pesucrtope R102 — 3to ycinoBue cummerpupoBanus. Pe-
T'YJIHPOBAHUE BEIETCS METOJIOM MOCIIECI0BATEILHBIX TPUOTIKEHU;

- IOCTaTOYHOCTh YCTaHOBJIEHHOI'O 3HAYEHHUS HAYaJIbHOT'O TOKA MPOBEPAETCS MPU U3MEPEHUU
Kod(duiieHTa TapMOHHK TpH BeIXoMHOM ypoBHe 3-10 B uwacroroit 30 xl'u. Ecnu xoaddunment
TapMOHMK TPEBBIMIAET JOMMYCKaeMOe 3HaYeHHe, - HauaJdbHbI TOK BBIXOJHBIX TPAH3UCTOPOB MOXKET
ObITh yBenuyeH 10 15 MA (mazenue HampspkeHus Ha pesuctopax R105, R106 u R107, R108 co-
crasisieT 200 MB).

AHanoru4Ho MpOU3BOIUTCS peryiaupoBka (pesuctopamu R14, R16) HauanbHOro TOKa BBIXOA-
HBIX TPAH3UCTOPOB BHICOKOBOJBTHOT'O BBIXOJIHOTO Kackaja. [Ipu 3ToM HampsiKeHre KOHTPOIUPYET-
cs Ha pesucropax R24, R25 u R20. VcranaBnuBaemoe maneHue HampsbkeHus cocrasiser 40 -
- 70 mB. UTo08s! ycTaHOBUTH Ha BbIX0Ie Kanuoparopa 0 B, DC, HeoOxoaumo:

- BHavasie ycraHoBuTh 100 B, DC — BkitouaeTcst BBICOKOBOJIBTHBIN YCUIIUTEND;

- BKJIIOYHUTHh PEKUM peaakTUupoBaHus ¢ ¢GukcupoBaHHbIM mpeaenoMm («FREdit») Hakatmem

KHOIIOK u @ ;

- KHOIIKaMH TEpEeIBIKEHHUS Kypcopa M BpAIICHHUEM IMepeKiIrouaTensi JOOUTbCS BBIXOIHOTO
Hanpspbkenus 0 B, DC.

[TooMHBIM e 00pa3oM MPOU3BOAUTCS YCTAHOBKA HAYAJIBHOTO TOKA TpaH3ucTopoB V34, V35
BBIXOJHOIO KacKaja BOCIPOM3BEICHUS TOKA. 3HAYEHUE TOKA YCTAHABIMBAETCS IO aMIUIMTYAC
MyJbCAlMi Ha BBIIPSAMUTENE MUTAHUS BBIXOJHOTO Kackaja (+6 B u munyc 6 B). Tok ycranaBnuBa-
€TCsl CIIETYIONIUM 00pa3oM:

- YCTAaHOBUTH Ha BBIXOZE KanuOpaTopa 3HaueHue BbixoaHoro Toka 0 MA, DC u noakiIo4YuTh
Harpy3ky 1 Owm;

- TOAKIIOYUTH HU3KOMOTEHIIMAIBHBIN BX0J1 BoJabT™MeTpa B7-64/1 k BoixonHoM kiemme «l hi»,
COEIMHEHHOM € BBIXO/IOM YCWJINTEIIS, & BICOKOIIOTEHIIMAIbHBIN BXO/ TaKUM 00pa3oM, 4YTOObI KOH-
TPOJIMPOBATh Na/ICHNE HaNpsKEeHUs Ha pesucrope R124;

- IOJKJIFOYUTH BXOJ ociiiorpada ¢ 3aKphITHIM BXOJIOM K CTOKY TpaH3ucTopa V34;

- perynupoBath (pesuctopamu R119, R121) HauanbHOE cMelIeHHe BBIXOHBIX TPAH3UCTOPOB,
yTOOBI IBOMHAS aMIUTUTY/a MyJIbCalliii Ha BBITIpSAMUTENE Obuia B mpeaenax ot 25 mo 45 mB (0.5 B
Ha 1 A gacroroii 100 I'ny), a nanenue HanpskeHus Ha pesucrope R124 ne npessimaino 0.2 B.

4.4.4 PerynupoBKa BBIXOJTHOTO COIMPOTUBIIEHUS B PEKHUME BOCIIPOU3BEACHHUS CUIIbI TOKA MPO-
M3BOAMTCS OaTaHCUPOBKOW OTHOIIECHUS PE3UCTOPOB OOpaTHOW cBs3M. s mpaBuiIbHOM OanaHcu-
POBKH HEOOXOIUMO:

- BKJIFOYHUTH IPUOOP B PEKUM BOCHPOU3BEACHUS OCTOSHHOTO ToKa 100 MA;

- MOJKJIIOYUTh HA BBIXOJ HArpy3Ky, COCTOSILYIO U3 Mepbl conpoTuBiaeHus 1 Om u no6aBoy-
HOT0 pe3ucropa conpotusieHneM 10 Om (MOKHO UCHIOIB30BaTh APYI'yI0 MEPY COIPOTHBIICHHUS);

- MOJKIIIOYNUTH BOoJbTMETp B7-64/1 k Mmepe conpotusieHust 1 Owm;

- 3a(puKcUpPOBATH MOKA3aHUS BOJIBTMETPA HAKATHEM €TI0 KHOIIKU @ ;

- 3aKOPOTUTH JOTIOJIHUTENbHBIN pe3nucTop. Eciin n3MeHeHne HaNpsHKEHWsI Ha MEPE COITPOTUB-
nenus npessimaer +50 MxB, To HeoOXoaKMMa MOJICTPOIKa BRIXOTHOTO COMPOTUBIICHUS. Perynupys
pesuctopom R116, 3ambIkast ¥ pa3MbIKasi JOTIOTHUTEIBHBIA PE3UCTOP, HEOOXOAMMO TOOUTHCS TOTO,
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YTOOBI U3MEHEHHE HANPSHKEHUSI HA MEpe COMPOTUBIIECHUS MTPU U3MEHEHUU BBIXOJAHOTO HAIPSHKEHUS
Ha 1 B He npesbimano +20 MxB.

4.4.5 Hacrpolika 4acTOTHOW XapaKTEPUCTUKH HU3KOBOJIBTHOI'O YCHJIMTENS IPOU3BOAUTCS
MOJICTPOCYHBIM KOHJIEHCATOPOM IMyTE€M H3MEHEHHUs MOCTOSHHOW BPEMEHM LeMH OOpaTHOW CBS3H.
[lenbro TaHHOW PETyIUPOBKH SIBIISETCS YCTAHOBIEHUE HA BBICOKOM 4acTOTE TAKOT'O K€ BBIXOJHOTO
YpOBHS, KaKk U Ha HU3KHUX YacToTax. Jlyurie Bcero 3To Aenarh CleIyoluM 00pazom:

- YCTaHOBUTH BBIX0JIe KanuOparopa nepeMenHoe Hanpsokernue 10 B wacrotoit 1 k[ B pexu-
Me «MO» (TIpy OTKITFOUEHHOM CUCTEME aBTOPETYJIMPOBAHUS BBIXO/1A);

- MOJKJIFOUUTh HA BBIXOJHBIE KJIEMMbI BOIbTMETp B7-64/1, BKIIIOUEHHBIN B peXXUME H3MeEpe-
HUS IEPEMEHHOTO HAMPsKEHUS.

- 3a(pUKCHPOBATh MMOKA3aHUS BOJIBTMETPA HAXKATHEM €r0 KHOIKH ;

- YCTaHOBHTH Ha BbIxoje yactoTy 20 k' u perynupokoii konaencaropa C71 1o6UTbCs TOTO
K€ YpOBHS (HYJIEBBIX TOKAa3aHUM C 3aJJaHHOM TOYHOCTHIO), UTO U Ha yactote 1 kI'm;

- MPOBEPHUTH YACTOTHYIO HorpemHocth Ha 4acrtorax 10 m 30 xI'm. Ona He momkHa OBITH
OonbIe, ykazanHoi B Tabmue 4.1. [IpeamodrurenbHo, 4TOOBI YaCTOTHAS MOTPEUTHOCTH ObLTa MO-
HOTOHHOM, OHOIO 3HAaKa ¥ MPONOPLUOHAIBHOM YacTOTE WM KBaapaTy 4acTOThl. OJHOBPEMEHHO
JaHHasi peryJupoBKa 00eCleyrBaeT yCTAHOBJICHHE JOCTATOYHOIO 3araca yCTOWYHMBOCTH BBIXOJIHO-
ro ycunurens. Kpurepuem xopoieit yCTOWYMBOCTH MOKET CIYKUTh HE TOJIBKO OTCYTCTBHE CaMoO-
BO30YKJIEHHsI, HO ¥ HU3KHI ypOBEHb COOCTBEHHBIX BBHICOKOYACTOTHBIX LIYyMOB. J[JIsl MpoBEpKH yc-
TOMYMBOCTH YCHJIMTENS Ha BBIXOJ KanuOpaTopa MoAKIIovaeTcs: ocuusuiorpad.

AHaJOTrM4YHO PETYIUPYETCS 4aCTOTHAsl XapaKTEPUCTHKA BBICOKOBOJBTHOIO YCHIIMTENS (KOH-
nerncatopoMm C4), BRIXOJIHOTO Kackajia BOCIIPOU3BeIeHHs Toka (KoHaeHcaTopoM C86) u mpeobpaszo-
Batens [THT-50. I[Ipuuewm, ans kanuOparopa Toka 6a30Boro mpudopa (10 2 A) 4acToTHAs XapakTe-
PUCTHKA PETyJIUPYETCS B YACTOTHOM Juarna3zoHe Toybko A0 12 k['1 (mpoBepseTcs: IMHEHHOCTH B
yacToTHbIX Toukax 1, 3, 5 u 10 k['w), a g [THT-50 - Tonbko po 1200 I'u (mpoBepsieTcst TuHEH-
HOCTh B 4acToTHBIX Toukax 100, 500 u 1000 I'm). B mocnennem ciayuae (mis [THT-50) wactorHas
XapaKTepUCTHKa BbIpaBHUBaeTcss oTHocuTenbHO ypoBHs 100 I'm. Harpyskoii kanuOGpaTopoB Toka
6a3oBoro npudopa u [THT-50 npu HacTpoiike AUX HOMKHBI CITYKUTh MEPHI IEPEMEHHOTO TOKA U3
KOMILIEKTa prudopa ¢ HoMUHANBHBIM conpotuBieHneM 1 Om u 0.01 OM cooTBeTCTBEHHO.

Ananornuno HacTporike AUX BBIXOAHBIX ycuiutTened perymupyercs AUX nemureneit 00-
patHoii cBsa3u (koHneHcaropamu C108, C111 u C116). [{ng npaBUIbHON peryIupoBKUA HEOOX0AUMO
BBIKJIIOYUTh PEXHUM aMIUTUTYIHOW MaHUNYJISIUU M OYHCTUTH CUCTEMHBbIE KOHCTAHTHI LU(PPOBOI
kanuOpoBku. [Ipuuem, yacToTHas xapaktepucTtruka npeaena «600 V» BeIpaBHHUBAETCS OTHOCHTEIb-
Ho ypoBHs 100 I'm.

4.4.6 Hactpoiika BBIXOJAHOTO HANpsOKEHUs CTAaOMIN3aTOPOB MUTAHHUS BBICOKOBOJIBTHOTO YCH-
nuTens npousBoautes pesucrtopamu R33, R40. UtoOsl mpon3BecTn HACTPOUKY, HEOOXOAMMO yCTa-
HOBUTH Ha BBIXOJIe KanuOparopa moboii yposeHb Boiie 20 B, nampumep, 100 B, DC. IIpu stom
BKJIIOUUTCSl TUTAHHE BBICOKOBOJBTHOTO YCHJIUTENS. Y CTaHABIMBAEMbI YPOBEHb HANPSDKEHUS IH-
TaHUsI KOHTPOJIUpPYETCs BOJIbTMETpoM B7-64/1, monkimodaeMbiM B JIOOYIO TOUKY Ha BBIXOJE CTa-
ounuzaropoB. Hanpumep, ynoOHO MOAKIIOYATHCS K KOHTAKTaM CTOKOB (METAJUIMYECKOMY OCHOBa-
HUIO) TpaH3ucTOpoB V7 (mosioxkurenbHoe Hanpsbkenue) U V10 (oTpuiateabHOE HAIPSHKEHUE) WIH
BBIBOIaM pe3ucTopoB R35 u R38. [lapamerpsl peryaupoBku npuBeieHb B Tadbauie 4.1.

BHUMAHMUE! Cobmionaiite Mepsl 6e3omacHocTH. [IpeaBapuTtensHo ycTaHaBIUBaiTe (Bpyd-
Hy10) Ha BosibTMeTpe B7-64/1 npenen «1000 V».

4.4.7 Yacrota ILIMM mpeobpazosarenst [THT-50 ycranaBnuBaercs pesucropom R1 ¢ momo-
mpto ocruiorpada, moakmodaemoro k konaencaropy C10. Heo6xomumo yCTaHOBUTH TUTEIh-
HOCTB TIepro/ia MUI000Pa3HOTo HanpsbKkeHus 3HadeHueM (6.5 £ 0.5) mkc.
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4.4.8 Cmemenne ycunutens [THT-50 perynupyercs ciemyronmm oopa3om:

- YCTAaHOBHTH Ha BXOJIE IPeoOpazoBaTesi TOK, paBHbBIN HYIO. [IJisf 3TOT0 JOCTATOYHO OTKITIO-
YUTh BXOJ;

- TOJKJIIOUUTH Ha BBIXOJ IpeoOpaszoareins Mepy cornpotusieHus 0.01 Om, a kK moTeHIHab-
HBIM BBIBOJIaM Me€phl BOJbTMETp B7-64/1, BKIIOUEHHBIN B PEeKHMME M3MEPEHHs MOCTOSHHOTO Ha-
MPSHKCHUS

- OTperyaupoBath pe3uctopoM R8 cMmerienne Takum oO6pa3oM, 4TOObI HaNpsKEHUE Ha Mepe
conpoTuBiieHus He npesbiano £50 MkB (£5 MA);

- mojathb oT kanuoparopa H4-11 ypoBuu +1 B u munyc 1 B u ybenurbcs B TOM, YTO HECUM-
MeTpus HampsbkeHus (Toka) He mpesbimaetr 100 MxB (£10 MA). Eciiu ona 6obImie, HEOOX0IUMO
€I1l€ CKOPPEKTUPOBATH CMELICHHUE HYJIS.

4.4.9 Ilopor cpabaThIBaHUS CXEMbI OIpaHUYEHHSI TOTPEOIISIEMON MOIIIHOCTH YCTaHABIUBAETCS
pesuctopom R41 crenyromum obpazom:

- IOJIKJIFOYUTH Ha BBIX0]1 TpeoOpazoBarenst mepy conpotusierus 0.01 Owm;

- MOAKJIIYUTH BONBTMETp B7-64/1, BKIIIOUEHHBII B PEXMME M3MEPEHUS NEPEMEHHOIO Ha-
MIPSDKEHUS, K BBIXOIHBIM KiieMMaM nipeodpasosaresst [THT-50;

- YCTaHOBHTH Ha BBIX0jI€ peoOpaszoBaTens Tok IB 3Hauenuem 25 A, 100 I':

- U3MepuTh HampspkeHrne UB Ha BBIXOAHBIX KJeMMax (3TO 3HaUY€HHE C y4€TOM MaJeHUs Ha-
MPSDKCHUS HA COSAMHUTENBHBIX IPOBO/AX). BEIMMCIUTEL 3HAUYeHHE BBIXOJAHON MOITHOCTH P, BbIga-
BaeMou npeoOpaszoBaresieM B JaHHBIN MOMEHT 1o (popmyie (4.1):

P=Us-1Is 4.1

- I3MEpUTH BoJIbTMETpoM B7-64/1 moctosaHOe HanpspkeHne U MeXTy HUKHUM BBIBOJIOM pe-
3uctopa R37 u neBeiM BeiBoOM pe3uctopa R40 (o cxeme). D10 nageHue HanpspKEHHUs Ha KOHCT-
PYKTUBHOM TOKOBOM IyHTE R38;

- BBIYHCIUTH TIoporoBoe Hanpspkenue Un mo dpopmyne (4.2):

o150 @2
P

- IOAKIIOYUTH BoJIbT™METp B7-64/1 mapamnensHo pesuctopy R40 u pesuctropom R41 ycrano-
BUTH BBIUMCIIEHHOE 3HAYCHHME HAIPSDKEHHs, KOTOpoe OyIeT COOTBETCTBOBATh MOPOrY cpadarbiBa-
HUS 3aIIUTHI TIPH JTOCTHKEHUN MAaKCUMAIHbHOW BBIJIJaBa€MOW MOIITHOCTH (M TTOTPEOIIEMOi TOXKE).

4.4.10 Koo durment npeodpa3oBaHus YCTAHABIUBACTCS CICAYIOMUM 00pa3oMm:

- TIOJKJTIOYNTh Ha BBIXOJ npeodpasoBarens mepy conportusienus 0.01 Owm, a k moTeHIMab-
HBIM BBIBOJIaM MeEpbI BOJIbTMETP B7-64/1, BKIIOYEHHBIN B peXUME W3MEPEHUS MOCTOSIHHOIO Ha-
MPSHKEHUS

- moaatk ot kanmbpaTtopa H4-11 ypoBens +2 B u pesuctopom R51 ycranoBUTH HampspkeHHe,
cooTBeTCTBYIONIEE TOKY 20 A C y4eToM JAEHCTBUTEILHOIO 3HAYEHUSI MEPbI COMPOTHUBIEHUs. M3Me-
HUTH MOJSIPHOCTh BXOJHOTO HANpPSKEHUS U YOSAUTHCSA B TOM, YTO YCTAaHOBJIIEHHOE 3HAYCHHE KO-
¢bunuenTa nepenayn odecrneyrBaeT NoJydYeHue HE0OX0AUMOT0 HANPSKEHUsI HA MEepe COMPOTHBIIE-
Hus (¢ TouHocThio 1100 MkB). IIpu HE0OX0IUMOCTH CKOPPEKTHPOBaTh K03 puLmeHT nepenayu;

- MIPOBEPUTH KOA(PPULIMEHT Mepeaun Mpu BXOAHOM HanpsykeHUH +1 B (cooTBeTCcTBYET BBI-
xomHoMy TOKy +10 A), munyc 1 B (munyc 10 A), +5 B (+50 A) u munyc 5 B (Munyc 50 A). ITpu
IIPaBWJIbHON HAaCTPOMKE MOrPELIHOCTh BOCIIPOU3BEACHUS TOKA HE JoJDkHA npesblmarh +0.1 % mpu
BCEX YKa3aHHBIX 3HAUEHHUSAX BBIXOJIHOTO TOKA.
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5 YCTPAHEHUE HEUCIIPABHOCTEM
5.1 O6uue yka3zaHus

5.1.1 Hacrosimumii pazien COmEpKUT CBEIACHUS, HEOOXOAMMBIC ISl YCTPAHEHUS OTIACIBHBIX
WM HE3HAYUTEIhHBIX HEHCIPABHOCTEH, BOSMOXHBIX MPH JKCIUTyaTanud. KamutambHbIA pPEMOHT
npubopa ¢ 3aMEHOH AJIEeMEHTOB KOHCTPYKIUH, TIEYaTHBIX IJIaT, BCTPOSHHOTO MTPOrPaMMHOTO 00ec-
MEYCHUSI JOJDKCH BBIMOIHITHCS U3TOTOBUTENIEM HIIM CIEIHUATU3UPOBAHHBIMA PEMOHTHBIMU TIPE]I-
MPUATUSIMH.

5.1.2 Tlpu pemonTe mpubOpa cieayer cobIoaaTh MEPhl OE30MaCHOCTH | 3aIlUTHl TPUOOpa,
W3JI0KEHHBIE B 11.5.2.

5.1.3 Tlpubop He MOANEKUT PEMOHTY B CITydasix:

- ec HaOJTIOAAI0TCSl 3HAYNTEIIbHBIC MEXaHUYECKUE TIOBPEIKACHUS IeTAJICH U Y3JI0B, KOTOpPBIC
HE MOTYT OBITh 3aMEHEHBI 3aIACHBIMU;

- €CJIM TIPOM3O0IILTN Pa3pyIICHUS IeTallei 1 MOHTaXKa, MPUBEAIINE K HAPYIICHUIO H3OJISIHA U
MPETSITCTBYIONTNE 0€30MacHOM IKCILTyaTaluu nprudopa.

5.2 Mepbl 06€301aCHOCTH U 3aIUTHI pUdopa

5.2.1 Ilo cTeneHu 3alMThI OT MOPAKECHUS IMEKTPHUUECKUM TOKOM npubop H4-11 otHocuTcs
kiaccy Il mo 'OCT P 51350-99 u MokeT 3KCIUlyaTHpOBaThCsl € He3a3eMJIEHHBIM KoprycoM. biiok
npeodpaszosarens [THT-50 otaocuresa k xmaccy I mo F'OCT P 51350-99 u nomkeH 3KCITyaTHpO-
BaTbCs TOJIBKO C 3alllMTHBIM 3a3€MJICHHEM, MOJAKIIOYaeMbIM Yepe3 CETeBYI0 BWIKY. B mpoTuBHOM
cllyyae Ha BXOAHBIX U BBIXOJHBIX KJIeMMax OyAeT IeHCTBOBaTh OMacHbIM moreHuan okoio 110 B,
50 T'm otHOocutenbHO 3emiu. Ecnm Hesazemuiennbld 6ok ITHT-50 monkmroden k kamuOpaTopy
H4-11, To onacHOe HanpsyKEHUE MOSBIAETCS U HA €r0 BBIXOIHBIX KJIEMMaXx.

5.2.2 3ampemniaercs moaBaTh:

- Ha BBIXOJ KanuOpaTopa (HHU3KONOTEHIMAJIbHBIC KIEMMbI) HampsokeHue Oonee 700 B
(1000 B aMniuTy THOTO) OTHOCHTEIIBHO 3eMJIH (MMUTAIOIICH CeTH) MpHu yciaoBuH, uto 6ok [THT-50
OTKJIIOUEH U HE UCIIOJIb3YETCS;

- TIOAKJIIOYATh BXOJ M BbIXo mipeodpazosatens [THT-50 k 3a3eMieHHBIM yCTpOHCTBaM; MO/I-
KITII04aTh BBIXOA KanmuOpatopa H4-11 k 3a3eMJIEHHBIM YCTpOMCTBaM INpPH MOJKIIOYEHHOM K HEMY
npeobpazosarene [THT-50;

- TIoIaBaTh Ha BBIXOJbI KaymOpaTopa u npeoOpasosarens [IHT-50 curnaner ot apyrux uc-
TOYHUKOB,;

- TToJaBaTh Ha OTKJIIOUEHHBIN BXOJ npeobdpasoBarens [THT-50 nanpspkenune aMuTynoi 6o-
nee 350 B. Jlns 3Toro HE0OX0aMMO OTKIIIOYATh Kalenb mpeodpa3oBarens oT kKanubpatopa H4-11
MpY YCTaHOBKE HanpsikeHui cBeiie 200 B;

- 10/IaBaTh Ha BKJIIOYEHHBIN BXox mpeoOpaszoarens [THT-50 nanpsokenue ammiutynoit 6o-
nee 100 B;

- BKJIIOYATh BBIXOJHON TOK Oonee 32 A mpeoOpasoBatens [THT-50 na Bpems Goinee 5 muH,
0COOEHHO TIPH MOBHIIICHHOW OKPYKAIOIIEH TeMneparype.

5.2.3 He pexomenayercs:

- 3aMBIKaTh HAKOPOTKO BBIXOJ KaauOpaTopa HampsyKEHHUs, 0COOCHHO MPU BOCIPOU3BEICHUU
BBICOKOT'O HampspKeHus. Bpems cpabaTbiBaHMs 3aIIUTHI OT KOPOTKUX 3aMbIKAaHUHM M EPErpy3KH Mo
TOKY COCTaBJISIET A0JIH CEKYH[bI. [0 OTKIIIOUEHUS BBIXOAHOTO HAIMPSHKEHUS BBIXOJIHOM TOK OrpaHu-
YUBAETCsl TOJIBKO MapameTpudecku (Moxer gocturars 300 MA);

- BKJIIOYATh 0€3 HEOOXOIMMOCTH IMpeodpazoBaresib, OCOOCHHO KaK NPH OTKJIIOYECHHOW Ha-
rpy3Ke (0OpaTHOIl CBsI3M), TaK U B COCTOSIHUU 3aKOPOYEHHOTO BbIX0/a. B mepBoM ciyuae npu pazo-
PBaHHBIX BBIXOJHBIX KJIEMMax MPOMUCXOJUT IMEperpeB IeMI(pUPYOMUX pe3ncTopoB uibTpa. Bo
BTOPOM - BO3MOKHO TOSIBJICHHE CaMOBO30YKICHUS M HEKOHTPOJIMPYEMOro camopaszorpesa. Onru-
MasbHas Harpyska npeoopasosarens [IHT-50 coctasnser 0.01 — 0.05 Owm;
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- HaJOJro BKJIOYaTh PEKUMBl MAaKCHUMaJbHOM Harpy3kH, OCOOCHHO MpPH IOBBIIIEHHOM Ha-
IIPSDKEHUU B CETH, NOBBIILIEHHOW OKPY)KAIOIEH TemIrepaType U 3aTpyAHEHHOU BeHTWIsAnuu. Coue-
TaHUE yKa3aHHBIX HEOJaronmpUATHBIX (PAaKTOPOB CHOCOOCTBYET MeperpeBy, KOTOPHI MPUBOAMUT K
CHIDKCHUIO HAJIS)KHOCTH U HeCTAaOMIILHOCTH YCTaHABITUBAEMBIX YPOBHEH.

5.2.4 Uctounmkamu onacHoro Hampspkerus 220 B, 50 I'm B mpubope ABISIOTCS ceTeBbIC Iie-
IIU: BBIBOJIBI CETEBBIX TPAHC(POPMATOPOB, BHIBOJBI CETEBOIO NPEAOXPAHUTENS, CETEBOM BBIKIIIOYA-
TeJb, CETEBOM pa3beM-QUIbTP U 3JEKTPOHHOE pelie Ha IJIaTe BBICOKOBOJIBTHOTO YCHIIUTEIS.

[Tpu ycTaHOBJIEHHOM Ha BBIXOJIE HampsbkeHuu cBbitie 20 B Ha miate BBICOKOBOJIBTHOTO YCH-
JIUTENIS TOSIBJISIFOTCS OMAaCHbIE YPOBHU HANPSHKEHUS MOCTOSIHHOTO U IIEPEMEHHOT0 TOKa:

- HaMpsDKEHHUE MUTAHMS BRIXOAHOTO Kackana 10 320 B mocTosiHHOTO TOKA;

- BBIXOIHOE HarpspkeHnue ycunureds 10 250 B (ammmutyaHoe);

- BBIXO/IHOE HAIpsDKEHHE MOCIIe MoBbIatomiero Tpanchopmaropa 10 900 B (ammutyanoe) u
Ha BBICOKOBOJIbTHOM BBIIIPSIMUTEIIE.

HctounrkoMm onacHoro HampspkeHus npeodpazosarenst [THT-50 siBisercst Bca cxema B City-
yae OTCYTCTBUS 3a3eMileHHs. Bce ceTeBble IIeny pacnosiaraloTcsi BHYTPH MUMITYJIBCHOTO OJIOKa TH-
taHus. [l ero peMoHTa TpeOYIOTCsl 0cO0bIe Mephl OE30MACHOCTH.

5.2.5 B cxemax npu6opa H4-11 u npeodpazosarens [THT-50 npucyTcTByrOT MOIITHBIE HCTOY-
HUKH MUTAHUS, TIO9TOMY BBIXOJ MX CTPOSI CXEM, MUTAIOUINXCA OT 3TUX UCTOYHHKOB, MOXKET OBIThH
MPUYKHON pa3pylIeHHs MPOBOIHUKOB, CHJIBHOTO IeperpeBa Wik BO3TOPaHUsl.

5.2.6 HempaBwiibHas yCTaHOBKA HA4aJbHOT'O TOKA TPAH3UCTOPOB BBIXOAHBIX KACKaJOB MOXKET
OBITH MPUYMHOM TeperpeBa OJJOKOB MUTAHUS U CUJIOBBIX TPaHC(HOPMATOPOB.

5.2.7 K nosnp30BaHu1o NpuOOPOM MOTYT OBITh JIOMYILEHBI JIMIIA, ATTECTOBAaHHBIE JIIsl pabOTHI ¢
HamnpspkeaueM 10 1000 B, mpomreamue HHCTPYKTaXK 0 Mepax 0€30MacHOCTH Mpu paboTe ¢ paauo-
M3MEPUTEIBHBIMUA TPUOOPAMU M U3YUMBIITHE HACTOSAIIEE PYKOBOICTBO 110 3KCITyaTallUH.

5.3 IlepedeHnb cpeacTB H3MePEeHUs M KOHTPOJIA

5.3.1 Ilpu npoBeneHNH peMOHTA JODKHA OBITH IPUMEHEHA arnmaparypa ¢ XapakTepUCTHKaMHU,
ykazaHHbIMHU B TaOsmie 5.1. Ecau B mporecce peMoHTa TpeOyeTcsl TPOBEACHUE KaTUOPOBKH TPH-
60pa, HeoOXOAUMO BOCIIONIB30BATHCS YKa3aHUSAMU I10 BbIOOpY anmaparypsl 1m.11.5 gactu 1 HacTos-
IIEr0 PyKOBOJCTBA.

Ta6muma 5.1 — [lepedenb cpecTB U3MEPEHHS, HEOOXOIUMBIX JIJII PEMOHTA
Haumenosanue Hasznauenne Hcnonb3yeMbie napaMeTpbl
Y THUII OyHKIMSA U 1uana3oH (ocHOBHOM mapameTp) | [lorpemHocTs
Ocuumnorpad | [louck Heucnpas- | [lomoca mpomyckanus 0 - 50 MI'w,
Cl1-114/1 HOCTEH 10 BpEeMEH- | YyBCTBHUTEIBLHOCTH OT 5 MB/nen 1o 5 B/nen +5 %
HBIM UarpaMmmam
Mynstumetp | [louck Heucnipa- | 3mepenue:
B7-64/1 HOCTEH 110 pexXHu- - IOCTOSIHHOT O HanpskeHus ot =10 MxB no +0.01 %
MaM B KOHTPOJIb- +25 B;
HBIX TOUKax U - IEpEMEHHOI0 HanpspbkeHus ot 1 MB 1o +0.1 %
«IPO3BOHKA» DJIE- 600 B gacroroit 10 I'tg - 33 kI 11
MEHTOB U 3JIEKTPHU- | - CUJIbI IOCTOSTHHOTO TOKA /10 2 A; +0.5 %
YECKUX Iernen - COMPOTHUBJIEHUS TOCTOSTHHOMY TOKY OT +0.05 %
0 Om 1o 10 Mow;
-gacToThl OT 10 I'my o 10 xI'1x +0.01 %

IIpumeuanus

1 Pazpemaercss IpUMEHATh JPYTrUe Mepbl U U3MEPUTENbHbIE, 00ECIEUNBAIOIINE U3MEPEHHUE
COOTBETCTBYIOIIMX MapaMETPOB € TPeOYyeMOil TOUHOCTHIO.

2 Cpenctsa U3MEpPEHMsI 1OJIKHBI OBbITh IOBEPEHBI B OpPraHax rocyJapCTBEHHON MM BEJOMCT-
BEHHOW MeTpoJIornyeckoi ciryx0sl B coorBercTBuu ¢ [IP 50.2.006-94.
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5.4 YcrpaHeHue HeHCIPaBHOCTEH

5.4.1 Ilepen pemonTOM IprOOpa HEOOXOAUMO U3YUUTh HACTOAIIECE PYKOBOJICTBO IO IKCILTya-
tauuu. [lepeyeHp xapakTEepHBIX HEUCIIPABHOCTEH, YKa3aHMs MO MX MOUCKY U YCTPAHEHUIO MPUBE-
neHsl B Tabimumax 5.2 u 5.3.

5.4.2 Ilpu moucke HEHCIPaBHOCTEH HEOOXOIMMO UMETh B BUIY, YTO B HOPMAJIBbHO (DYHKIIHO-
HUPYIOLIEM MPUOOpE MOCTOSHHO PabOTalOT MUKPOKOHTPOJUIEPHI, OJHOBPEMEHHO BBIMIOJIHAS He-
CKOJIBKO Omeparum:

- KaXJ10e Ha)kaTue KHONKU WJIM BpallleHHE KOJOBOTO MepeKItoyaTelis BbI3bIBAET U3MEHEHUE
COCTOSIHMSI MHAUKaTtopa. Eciii mojanHasi ¢ mepeiHeil maHeia KOMaH[a BbI3bIBA€T U3MEHEHHUE BbI-
XOJHOTO YPOBHSI, TO IO MOCIEA0BaTeIbHOMY MHTep(delicy B aHaJIOroBbIN OJIOK MepenaeTcs cooT-
BETCTBYIOIIAst KoMaHaa. @opMar KoMaHJ COOTBETCTBYET MPUBEAECHHBIM B Ta0mwuie 2.1. X MoxHO
Ha0It0/1aTh U UMUTHPOBATH C TIOMOIIbIO KOMIIBIOTEPA, OCHAIIEHHOTO MPOrPaMMOil AIMYJIsITOpa TEp-
MuHana. HyXHO TOJIBKO 1M03a00TUTHCS O COTJIaCOBAaHUM Jorudeckux ypoBuei (0 - 5 B) u ypoBHei
unrepdeiica RS-232C (+12 B);

- KaXJI0€ Ha)KaThe KHONKH COMPOBOXKAACTCS T'€HEpalMeil 3BYyKOBOTO CHTHalla C 4acTOTOMN
okoJio 2 kI '11;

- JaHHbIE B MTOCJIE/IOBATEIbHBIN KaHaJl BbIIAIOTCS B BUJIE TAYKU UMITYJIbCOB;

- Habmomas ocuuiuiorpadoM BBITIONHEHUE 3arpy3ku cuHTe3atopa u LIAIl, curnamos ymnpas-
JICHUS peJie U AIEKTPOHHBIMU KITI0YaMH, MOKHO CIIEeNaTh 3aKII0YeHHE 00 UX UCIIPABHOCTH;

- HaOJIrOMasi IPOXOXKJICHUE aHAJIOroBOro curHaia mo mnemnouke ot LIAIT k Berxomy mpubopa,
MO>KHO MPOKOHTPOJIUPOBATh pabOTOCIIOCOOHOCTH MHOTHX Y3JIOB IpuOopa (ycunutenei, GuibTpos,
npeoOpasoBarenei).

5.4.3. Tlouck HEUCHPaBHOCTEH B aHAJIOTOBOM YacTu NMprOOpa MPOU3BOAUTCS MPU BKIIOYCHUN
HepabOTaIIETr0 PeKuMa KOHTPOJIEM MPOXO0KIeHHUs (MMpeodpa3oBaHus) CUTHAIA B TpakTe 00padboT-
KH C TIOMOIIIBIO BOJIBTMETPA WM OCIMILIOTpada U ONpeeICHUN y37a WIH dJIEMEHTa, HeMPaBUIBLHO
BBITIOJTHSIOIIETO CBOIO (DYHKIIMIO.

5.4.4 Ilpu onpenencHUN HEUCIIPABHOCTHU CIEAYeT UMETh B BUAY, UTO Yallleé BCEIO HEHUCIIPaB-
HOCTh BO3HHKAaeT B HaMMEHEe HaJIeHBIX, Hanbojee HarpyKeHHbIX WM 0ojee MOJIBEPKEHHBIX
BHEITHUM BO3/ICUCTBUSM dJIEMEHTaX. TaKOBBIMH B CXeMe MPUOOpPA SIBIISIOTCS:

- CHJIbHO Harpy>K€HHBIE AJIEMEHThl MCTOYHUKA MUTAHUS — CHIJIOBBIE TpaHCc(OpMaTopbl, BbI-
MPSIMUTENBHBIC TUO/IbI, KOHIACHCATOPHI (PUIBTPA, CTAOMIN3ATOPHI HAPSIKEHUS;

- BBIXO/IHbIE KacKaJlbl (BBIXOJIHbIE TPAH3UCTOPHI) HU3KOBOJIBTHOTO YCUIIUTENIS, YCHIIUTENS TO-
Ka U BBICOKOBOJIbTHOT'O YCHUJIUTEIIS, @ TAK)KE BHICOKOBOJIBTHBIE CTA0OMIN3ATOPHI;

- BCE pa3beMHBIC COCTMHEHUS U pelie, KOMMYTHUPYIOIIHE OOIbIIYI0O MOITHOCTH;

- MEeXaHWYecKue ycTpoiicTBa. B maHHOM cilydae KHOMKH, MepeKtoyaTesid U, 0COOEHHO, 0X-
T AIONUN BEHTHIIATOP, KOTOPBIA paboTaeT MOCTOSHHO;

- B cxeme [THT-50 — BbIXO/HBIE KOMMYTHPYIOIIUE TPAH3UCTOPHI U UMITYJIbCHBIN OJIOK TTUTAa-
HUSL

5.4.5 UmmynbscHBIN OJIOK TUTaHUS, TPUMEHEHHBIN B mpeodpaszosatene [THT-50, ananoruyen
KoMIbloTepHOMY. [IprMeHeHHBII 010K MTUTaHHS HEOOXOIUMO paccMaTpUBaTh KaK TOTOBOE MOKYII-
Hoe u3zenue. Ero peMOHT COMpsiKeH ¢ JOTOMHUTEIbHOW OMAaCHOCTHIO MOPAXKEHUS 3JEKTPUUECKUM
TOKOM (€ro cxeMa raJlbBAHHYECKH CBsI3aHa C CEThIO) U TpeOyeT MpUMEHEHUSs CIEIUATBHOTO 000py-
noBanus. [IoaToMy pekoMeH1yeTCsl IPU BBIXOJIE€ U3 CTPOs OJI0KA 3aMEHSAThH €ro HOBBIM. {7151 3aMeHBI
IIPU PEMOHTE MOKHO MCIIOJIB30BaTh 000 070K muTaHus, cooTBeTcTByomuil cranaapty ATX (mo
MPUCOEANHUTEIBHBIM pa3MepaM, CXeMe BKIIOUCHHS, TpeOOBaHUSIM O€30MacCHOCTH) U MOIIHOCTBHIO
He meHee 400 BT (HeoO6xoauMo, 9TOOBI MAaKCUMATBHBIN JTOMYCKAEMBIH TOK 10 IIenH «+5 B» ObLT HE
oomnee 32 A). YV 3ameHseMoro 0J0Ka MUTAHUS MOTYT OBITh YAaJICHBI JIMIIIHUE BBIXOIHBIE PA3bhEMBI
(HEe UCIOJIb3YeMBbIC BBIXOABI MOXXHO 00pe3aTh sl YIy4IlIeHUs BEHTWISIIHKA B Onoke). Eciu BKitto-
YeHUE HOBOTO OJIOKA MHUTAHMS 3aTPyJHEHO (CM. MPU3HAKH HEHCHPABHOCTH 1.4 B Tabmwmie 5.3), TO
HE0OXOIMMO YBEITMYUTh €MKOCTh KOHJIEHCATOPA «MSATKOTO» 3aIlyCKa Ha IJIaTe BHYTPHU OJIOKA MUTa-
HUs (HampuMep, BKIIFOYEHHOTO MeXay 4 1 14 BeIBojlaMu MUKpOcXxeMbl KoHTpoiepa TL494 Gnoka
MMUTaHUA).
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5.4.6 Onpenenenre HEMCIIPABHOCTH B YacTU MpuOOpa, paboTarolieii B CTAaTHYECKOM PEKUME,
MIPOU3BOJIUTCS C TIOMOIIBIO BOJIBTMETpPA WM ociuiuiorpada. DTuM crnocoboM yI00HO MPOBEPSTH
UCTOYHMK NMUTAHUA U Lenu nutanus. B tabauue 5.4 conepxarcs JaHHbIE, KOTOpblE MOT'YT OOJIer-
YUTh TIOUCK HEHCIIPaBHOCTEU. B Hel /i Kaxmoro pexxuma paboThl YKa3bIBAIOTCS Y3Jbl, KOTOpPBIE
JOJKHBI OBITH IPOBEPEHBI, U METOJI IPOBEPKH.

Ta6muma 5.2 — HeucnipaBroctu npudopa H4-11

Bnemnee nposiBienue
HCHUCIIPAaBHOCTU
WM €€ IPU3HAKU

BepostHas npuunna
HCHUCIIPAaBHOCTU

MGTOI[ ONpCaACICHUA HCUCTIPABHOCTU

1 IIpuGop HE BKIIOYAECT-
csl 1 He pabOTaeT BEHTH-
JSITOP

HewncnpaBHOCTb ceTEBBIX
nenei

BBIKITIOUNTB U3 CETH U TIPOBEPHUTDH UCTIPAB-
HOCTH IIPEAOXPAHUTEIIS, BBIKIIOUATENS Ce-
TEBOW 0OMOTKHM TpaHChopmaTopa

2 Cropaet npeaoxXpaHu-
TCIIb

Brixon u3 cTpos 1uo0B
WJTU KOHJEHCATOPOB
(buIbTpa BHIMPSIMUTES,
OJIHOM U3 MUKPOCXEM
CTAaOMIIN3aTOPOB

«[Tp0o3BOHUTE» TUOBI M KOHIEHCATOPBI.
[TonpoGoBaTk BKIIOUUTH MPUOOP TpH TO-
HIDKEHHOM CETE€BOM ITUTaHUU (Ha4MHas OT
~20 B) 1 nonsITaThCs HANTH HEUCIIPABHBIN
JIEMEHT ¢ IOMOIIBIO ocIuuIIorpaga

3 OTCcyTCTBYET UHIIUKA-
s

HewncnpaBHOCTE MUKPO-
OBM uHanKaToOpHOH
IJ1aThl

[IpoBepuTh NUTaHUE UHAMKATOPHOM IIATHI.
[TpoBepuTh nuTaHKE TpoOIIECCOPa, PadOTyY
€ro reHeparopa

4 Naukanusi HopMaib-
Hasl, HO BBIXOJI HEYIIPaB-
JIsIEM

HewucnpaBHoCTh MUKPO-
OBM ananorosoro 6110-
Ka, HE MPUXOJAT yIpaB-
JISIFOIIIE KOMAaHIbI

[IpoBepuTh MHUTaHKE MPOIIECCOPA AHATIOTO-
Boro 0110Ka, paboTy ero reneparopa. [Ipo-
BEpUTH pabOTy KaHana cBs3u. [IpoBepuTh
JPyTHUE Y3JIbl aHAJOTOBOrO OJIOKA

5 Ha BeIXO€ HOSIBUIIACH
IMOCTOSIHHASL COCTaB-
nsrotnast wim popma Ha-
HpH)KGHI/I}I CHUJIBHO HCKa-
JKeHa

HewucnpaBHOCTH BBIXO/I-
HOI'0 KacKaja WIN €ro
MCTOYHHUKA TUTAHUS

[TpoBepHUTh peXUMBbI BEIXOJHOTO Kackaaa
TOTO Mpefesia, Ha KOTOPOM Ha0JIro1aeTcs
HCKa)XEHUE BBIXOJIHOTO CUTHAJIA

6 OrpannyeHue Hamps-

JKCHUA Ha HpeI[eJIe
«20 V»

HewucnpaBHOCTh CXEMBI
MOBBIIIAIOIIETO MPE00-
Pa30BaTCIIsd HAIPSAKCHUA

[IpoBepuTh paboTy MOBBINIAOIIETO TIPEOO-
pa3oBares pH YCTaHOBJICHHOM BBIXOIHOM
ypoBHe ot 2 10 20 B

7 BeIxoHasI 4acTOTAa HE
COOTBETCTBYET 3aJIaHHOM

HewncnpasHocts 3anato-
1IET0 FeHepaTopa

[IpoBepuTh 4acTOTy 3a7aI0IIEro reHeparopa

8 BrixogHOe Hanpsike-
HUE Ha OJJHOM M3 Ipejie-
JIOB HE COOTBETCTBYET
YCTaHOBJIEHHOMY 3Haye-
HUIO

1 HeucnipaBHOCTH BBI-
XOJTHOTO KacKaja 3Toro
npenena

2 HeucnpaBHOCTH B LIENH
npeobpa3zoBarens 00-
paTHOM CBSI3U

1 TIpoBepuTh HanpsKEHUE HA BXOJAE U BbI-
X0JI€ COOTBETCTBYIOIIETO YCUIIUTEISA

2 IIpocienuts TPOXOKIAECHUE CUTHANA MO
ey 00paTHOM CBSI3U

9 Brixo1HOE HaIpsKe-
HUE Ha BCEX Mpeaesax u
pEeXHMMax HE COOTBETCT-
BYET YCTAHOBJICHHOMY
3HAYEHUIO

1 HencnpaBHOCTh Onop-
HOT'O UCTOYHHKA

2 HeucnpaBHOCTh MOJTY-
JATOpa

1 [IpoBeputs paboOTy OMOPHOTO UCTOYHHUKA
u [1I1M LIAII

2 IIpoBepuTh pabOTy ¥ MPOXOKICHUE CHUT-
Hana yepe3 LHAII monynsitopa

10 BeixonHoe Hampsixke-
HUE HU3KUX YpOBHEH
BOCIIPOU3BOJIUTCS C
OIINOKOI

1 CamoB030YyX1€HHE
BBIXOJHOTI'O Kackaaa

2 CMelieHue yCuauTe-
Jieit 00paTHOM CBSI3U

1 IIpoBeputs ocrmmiorpadgom Gopmy BbI-
XOJHBIX CUTHAJIOB

2 [TpoBepuTh UCIPABHOCTh YCUIIUTEIICH, OT-
pETYIUpOBATh CMEIIEHUE
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[Tponomxenue Tabautb! 5.2

Buemnee nposiBienue
HCHUCIIPAaBHOCTU
WM €€ IPU3HAKU

BepostHas npuunna
HCHUCIIPAaBHOCTU

MGTOI[ ONpCaACICHUA HCUCTIPABHOCTU

11 BoixonHoe Hampsixe-
HYE HECTAaOWIBHO Ha
BCEX Mpefernax

HewncnpaBHoCTh HCTOU-
HUKA [TUTaHUS

[IpoBepuTs HaAIPSKEHUE U ITYJIbCALUU UC-
TOYHUKOB ITUTaHUS

12 CunbHbli HarpeB pa-
JMATOPa UCTOYHUKOB
MUTaHUS U BBIXOTHOTO
Kackaza

1 HeucnpaBHOCTH BbI-
XOJIHOTO KacKaja

2 HavanbHbIN TOK Mpe-
BBIIIIACT ,Z[OHyCTPIMBIfI

1 IIpoBepuTh pabOTy BBIXOJHOTO KacKaaa

2 [TpoBepuTh ypOBEHb HAYAJIBHOTO TOKA

Tabmuma 5.3 — HeucnipasHocTu npeodpazosatenst [THT-50

Buemnee nposisieHue
HEHCIIPABHOCTH
UJIU €€ IIPU3HAKU

BeposiTHasa npuunHa
HEHCIIPABHOCTH

Merton onpeaesieHusi HEUCTIPaBHOCTH

HeuncnpaBHocTn nMnyJabcH

oro 0J10Ka MUTAHHUSA

1 TIpuGop He BKIIOUYALT-
csl ¥ He paboTaeT BEeHTH-
JSITOP, HE CBETUTCS CBE-
TOJIUOJT «ICKYPHOTO»
pexxumMa

HewncnpaBHOCTH CeTEBBIX
LENIEeH UMITYJIbCHOTO
0JI0Ka MTUTaHUS

BBIKITIOYNTH U3 CETU U POBEPUTH HCIIPaB-
HOCTb MPEIOXPAHUTES, BBIKIIFOUATENS 0JI10-
Ka nuTa"us (BHYTpH). J{7s mpoBepku Os10ka
MUTaHUS HEOOXOAUMO OTKITIOYUTH €T0 OT
I1aThl MpeoOpa3oBaTeis, HOAKIIOYUTh Ha-
rpy3ky He MeHee 10 BT u BKIIIOUUTH 3aMbl-
karuem JiuHnn «PS_ON» Ha 00muii mpoBos

2 Cropaet npeJoxpaHu-
Teb (MMITYJILCHOTO 0J10-
Ka TTATaHM)

Brixon u3 cTpos 11008
WJTU KOHJIEHCATOPOB
(GUIBTpa BHIPSIMUTEIS,
KJIFOYEBBIX TPAH3UCTO-
POB UMITYJIBCHOTO OJIOKA
MMATaHUS

«IIpO3BOHUTB>» TUOJBI U KOHJIEHCATOPBI.
[TonrpoGoBaTh BKIFOYUTH MPUOOP MPH TIO-
HUYKEHHOM CETEBOM MUTAHUU (HAUYMUHAS OT
~20 B) u nonbITaThCsl HAWTU HEUCTTPABHBIN
AJIEMEHT C MOMOIII0 ocimiorpada. biok
MUTAHUS IPU 3TOM HEOOXOAUMO MUTATh OT
pa3Bs3bIBaIONIEro TpaHcgopmaropa!

3 CBeToamno. «1eKypHO-
rO» peXrMa CBETUTCS, a
onox ITHT-50 He BKIIIO-

qaercs

Brixoa u3 cTpost OCHOB-
HOTO 0JIOKA ITUTaHUS
HMMITYJIbCHOTO MCTOYHHKA

DTO CNOXHAsk HEUCTIPAaBHOCTH /IS €€ ycTpa-
HEHMSI TOUCKA HE00X0IMMO 00paTUTCS B
CTIEUATN3UPOBAHHYIO OPraHN3aIHIO

Heucnpanoctu miatsl [THT-50

4 CBeToauo «1eXXKypHO-
ro» peKUMa CBETUTCS, a
6ok ITHT-50 Bxiroua-
€TCsl Ha KOPOTKOE BpeMsI
M BBIKJIFOYAETCS CaMO-
CTOSATEILHO

HewucnpaBHoCTh CXEMBI
npeoOpazosarens. [Tpu
BKJIIOUEHUH CXEMa 3a-
IIUTHI OJI0OKA MUTAHUS
oOHapy>KUBaeT nepe-
TPY3KY U OTKIIIOYAET €ro

OTKITIOYUTH OJIOK MUTAHUS U MIPOBEPUTH €TI0
C BHEIIHEH Harpy3Koi MOIIIHOCTBIO HE Me-
Hee 10 Br. [IpoBepuTh ucpaBHOCTH CHIIO-
BBIX lienei «+35 B» u «+12 B» Ha marte
npeoOpaszoBaress. J[J1st OTKIIIOUEHHsI BbI-
XOJIHBIX KacKaJ0B HEOOXOAUMO YIalIUTh
MIEPEMBIYKHI
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[Tponomxkenne Tabauiet 5.3

Buemnee nposiBienue
HCHUCIIPAaBHOCTU
WM €€ IPU3HAKU

BepostHas npuunna
HCHUCIIPAaBHOCTU

MGTOI[ ONpCaACICHUA HCUCTIPABHOCTU

5 Anajiornyto n.4 u no-
SIBJISIETCS 3aMbIKaHUE
JIMHUU TUTaHus «5 B»
MIPU BKJIFOUCHHUH TTHTA-
HHA

1 Beixog u3 cTpost oHO-
r'0 U3 TPaH3UCTOpPA Maphl
BBIXOJHBIX TPAH3UCTO-
poB

2 HeucnpaBHOCTH apaii-
BEpa yIIpaBJICHUS I10JIe-
BBIMH TPaH3UCTOPAMU

1 Ynanss nepeMbIlYKd U OTKIIOYUB KI'YT
BBIXOJIHBIX IPOBOJIOB OT IUIATHI, ONPEJECIUTh
HEUCHpaBHbIN Kacka]. OnpenenuTs HEUC-
MIPaBHBIN TPAH3UCTOP «IIPO3BOHKON» CO-
IIPOTUBJIEHUSI CTOK-UCTOK. Y HEUCIPAaBHOIO
TPAH3UCTOPA OHO COCTABJISIET 10U OMA.

2 IIpu OTKIIFOUEHHOM MUTAaHWUH BBIXOJIHOTO
Kackaza (+5 B) mpoBepuTh ypOBHM CUTHa-
JIOB, TOCTYNAIOIINX OT JIpaiBepoOB (aMILIH-
TyJla UMITyJIBCOB JTOJKHA OBITH O - 12 B).
Ecnau uMnynbcbl OTCYTCTBYIOT (Takoe Mpo-
UCXOJIUT MPH pa3pbiBe 0OPATHOM CBSI3M),
HE0OXOMMO 3aMKHYTh Ha OOIINNA MMPOBOJT
BX0J1 Komnaparopa D4.2 (1 oy nosiBarcs).
[Tpu nmpoOoe B 11eNK 3aTBOPA aMIUIUTYAA
MMITYJIbCOB 3HAYUTEIHHO YMEHBIIACTCS U
HAUYMHAETCS OYEHb CHJIbHBII HarpeB MUKpO-
CXEM JIpaliBepOB, KOTOPbIE MIPH MPOAOIKH-
TEJIbHOM MEPEerpy3Ku MOTYT BBIMTH U3 CTPOSI

6 Aganornyso n.4 u
AMeeTCS 3aMbIKaHUE JIN-
HUM TUTaHUS «5 B»

BsIxon u3 cTpost mapsl
BBIXOJHBIX TPAH3UCTO-
poB

VY nanss nepeMbluYKU U OTKIIFOUMB JKI'YT BbI-
XOJIHBIX TIPOBOJIOB OT IUIATHI, OIPEAECIIATD
HEUCIIpaBHBIN Kackal. Beixoxa us cTpos
TPaH3UCTOPOB OOBIYHO COMPOBOKAAETCS
LIIYHTUPOBAaHUEM BBIXOJA IPaiiBEPOB.

7 BkaroueHUe THTaHUS
[THT-50 npoucxoaut, a
BBIXOJ] HE YIPABISETCS.
BrixogHoOM TOK HE3HAUH-
TEIbHBIN

1 HeucnpaBHOCTH Ha
Bxoze. OH HE MOJKITIO-
qaercs

2 HeucnpaBeH UCTOUHUK
MTUTaHUS CXEMBI

1 ITpoBepuTh YpOBHU CUTHAJIOB Ha BXOJE
npeoOpazoBaTes

2 [IpoBepuT ypoBHU OJI0OKA TUTAHUS

8 Bxirrouenue nmuTaHus
I[THT-50 npoucxoaut, a
BBIXOJ] HE yIPaBISIETCS.
BrixogHoH TOK MaKcu-

MaJeH

1 HencnpaBHoCTh B 11enin
o0OpaTHO#1 cBs3H (00pat-
Hasl CBS3b pa30pBaHa)

2 HeucnpaBHOCTh MOJY-
JATOpa (MMITYJIBCHI OT-

CYTCTBYIOT)

1 IpoiiTu o enu oOpaTHOM CBSA3M U OI-
PEIEeNNUTh YY4aCTOK, HA KOTOPOM BBIXOJHOM
CUTHAJI HE COOTBETCTBYET BXOAHOMY

2 IIpoBeputh paboTy renepaTopa, KoMIiapa-
TOpa, Kackaja (asopaciienuTens U IpaiiBe-
poB
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Tabmmma 5.4 — PexxuMbl paboThI CXeM

Pexum [IpoBepsiembIil y3en | Metoa npoBepKu
IlnaTa vHAMKAIH
1 JIro6oit Crabunuzarop nutanus. C5: +5 B+ 5 % N3mepenue pexuMoB 1o 1o-

WNuBeprop nuranusd. C2: munyc S B+ 5 %

CTOAHHOMY TOKY B HICIIAX

Cxema unrepeiica: D8.9, D8.10, X2.1, X2.5

1 IToAKTIOYUTH KOMIIBIOTED

2 3anycTuTh nporpammy *

3 [IpoBepUThH NPOXOKICHUE

CHTHaIO0B OT Beixoga OOBM
(ot D4.10 o X2.1) u OT BEI-
X0J1a KOMITbIOTEpa /10 BX0/1a
npuemauka OOBM (ot X2.5
10 D4.9)

Ilnara 0asoBas

2 Boixon: +0B

Hctounnku nuTaHus.

C87: +8 B+20 %

C88: munyc 8 B =20 %

C98:+5B+5%

C99: +15B+£5%

C100: Munyc 15B+5 %

[TuTaHue HU3KOBOJIBTHOTO BHIXOJTHOTO KacKaja.
D43.7: +13.2B+£5 %

D43.4: munyc 13.2B+5 %

N3MepeHne pexruMoB 110 1o-
CTOSSHHOMY TOKY B LIEIISIX, T1€
HamnpspKeHUE He 3aBUCUT OT
pexxuma paboTbl

3 Brixon: +10 B

[IuTanre HU3KOBOJILTHOTO BBHIXOJHOTO KacKaja.
D43.7: +40B+3 B
D43.4: munyc (40 £3) B

N3mepenue pexuMoB 110 110-
CTOSHHOMY TOKY

4 Berxox: +0 B

CwMmeleHne BBIXOIHBIX TPAH3UCTOPOB.
V19 u V34 (3atBop): +(2.5-4) B
V20 u V35 (3atBOp): MunyC (2.5 —4.5) B

N3MepeHne pexruMoB 110 1o-
CTOSHHOMY TOKY

5 Beixon:
~2 B, 1kI'g

Tpakt popmupoBaHus curHana u oOpaTHOH CBs-
3u: ~(5—-7)B; D19.11, D21.6, C48,

D56.6: ~(6 —7) B; D32.15: +(6 — 7) B;

D33.1: munyc (2.5 - 2.8) B;

D38.6: munyc (4 —8) B

N3mepenue pexuMoB 110 110-
CTOSHHOMY U TIEPEMEHHOMY
TOKY

ILnaTa BLICOKOBOJLTHOIO YCUJIIHUTECISA

6 Brixon: +33 B

[IpenBapuTenbHbIE KACKAIBI.
D1.6: munyc 1 B =1 %; D3.1: £0.05 B;
D3.7: +33 B+ 1%

N3mepenue pexuMoB 110 110-
CTOSHHOMY TOKY

7 Beixox: +0 B

CMelnieHue BBIXOTHBIX TPAH3UCTOPOB.
V8 (3atBop): +(2.5-4) B
V9 (3atBop): muHyC (2.5 —4.5) B

N3MepeHne pexruMoB 110 1o-
CTOSHHOMY TOKY

8 Brixon: +0 B

[InTanne BRIXOQHOTO KacKaja.

V7 (3atBOp): +(140 +20) B

V10 (3atBop): munyc (140 £ 20) B
V7 (cTok): +280 B £ 10 %

V10 (cTok): munyc 280 B + 10 %
V22 (cTok): +320 B £ 20 %

V10 (cTok): munyc 320 B + 20 %

N3MepeHne pexrumMoB 110 1o-
CTOSHHOMY TOKY
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[Tponomxkenne TadauIs! 5.4

Pexum

IIpoBepsiemblii y3ei

Merox npoBepKH

IlnaTa npeo6pa3oBaressi [IHT-50

8 Bexomg: +0 A,
Harpyska
0.01 Om

HMcTouyHMKH TTMTaHUS.
C21:+5B+*5%
C52:+12B x5 %

C53: munyc 12B+5 %
C49:+5B+5%

C50: Mmuayc 5B +£5 %

N3mepenue pe:KuMoB 110 110-
CTOSHHOMY TOKY

TpakT ¢popmupoBaHus cUrHana.

D3.6: +0.1 B; D4.2: +0.1 B;

D4.3: nuna 150 xI'u, ammunryga £2.5 B;

D4.7: umnynbcsl 150 kI'11, CKBaXXHOCTH

50 £ 10 %;

D6.6 u D6.4: umnynscer 5 B, 150 kI'11, ckBax-
HocTh 40 B = 10 %;

U1-U4, D1.5 u D1.7: umnynscer 12 B, 150 kI,
ckBaxkHOCTh 40 B + 10 %;

V2,V4 (cTok): mmmynbcwl 5 B, 150 k"1, ckBaxk-
HocTh 50 B = 10 %;

X6, X7:+2.5B +10 %; D7.6: +0.1 B

N3mepenue pe:KuMoB 110 110-

CTOSSHHOMY TOKY U Ha0Jo1e-
HUEe (OPMBI CUTHAJIOB OCIIUJI-
norpadom

Cxema BKJIIOUCHHMS ITUTAHUSL.

V10 (6a3a): +5 B; V12 (komekTop):
+(0.1-0.5) B;

R35 (BepxHmii BbIBON): +5 B

N3mepenue pexuMoB 110 110-
CTOSHHOMY TOKY

* YpoBHHU, HEOOXOAUMBIE [ TUTAaHUS CXeMbI HHTEpdelica, MOSIBIAIOTCS TOJIBKO MOCIIE HHU-
[UAIU3aL1K OCIEA0BATENBHOIO IIOPTa KOMIIBIOTEPA, POUCXOASAIIEH TP 3aITyCKEe KOMMYHUKALIN-
OHHOM ITPOTrpaMMBbI




IMTPUJIOXEHUE A

Cxema 3jieKTpHYecKasi IPUHUMIIMAIBHAS U NepevyeHb 3J1eMEeHTOB Kajaudparopa ynusepcaibnoro H4-11

Pucynoxk A.1 — Cxema 3nekTpuieckas IpuHIUNHaIbHas KanuOparopa yHuBepcansHoro H4-11
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Ilos.
0003Ha- Haumenosanue Koin. | Ilpumeuanue
YCHHE
Al [Tnara ycunurens BoicokoBoiabTHOro KMCH.469135.128 1
A2 [Tnara 6a3zoBas KMCH.469135.130 1
A3 ITnara nagukamun KMCH.469135.131 1
F1 Bceraska mimaskas BII2B-1B-2,0 A 250 B OK00.481.005 TY 1
Ml Bentunsrop MJ451012 ¢."JAMICON" 1
S1 Tym6nep I1T73-2-2 AT'0.360.077 TY 1
T1 Tpanchopmarop KMCHU.671111.057 1
T2 Tpancpopmarop KMCH.671111.058 1
T3 Tpanchopmarop KMCH.671111.059 1
X1 Bunka npubopnas KFA4301.5041 ¢. "SCHURTER" 1 | C nepxarenem
MpeIoXpaHuTe-
751 ¥ QUIBTPOM
(HalA)
X2...X4 | Pozerxka PHU-4 3
X5 Knemma HOoXeBas (po3etka) 9-160583-2 ¢."AMP" 1
X6,X7 |Pozerxka PHU-4 2
X8 Coenunanrens KMCH.685611.083-01 1 Pozerka
IDC-24M,
Bwika FDC-24
X9..X12 | Knemma HoxeBas (po3etka) 9-160583-2 ¢."AMP" 4 16.35x0.8,
M30JIMpPOBaHHAS
Ha npoBof 1.5-
2.5 Mm
X13 Coenununrens KMCH.685611.083 1 PozeTka
IDC-10M,
FDC-10
X14 | Poszerka HU-2 1
X15 |Knemma HOXeBas (po3erka) 9-160583-2 ¢."AMP" 1
X16... |[I'mezno coenunurensHoe XB4.835.010-05 4
...X19
X20 | Coenunurenr KMCU.685611.067 1 |Pozerka
IDC-10M, po-

3eTtka DI-9F




