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Hacrosiee pykoBoACTBO MO 3KCIUTyaTallMM NPEAHA3HAYEHO JUIsl O3HAKOMIIEHHUS C BO3MOX-
HOCTSIMM, IPUHIUIIAMH paOOThl, KOHCTPYKLUEN U IPaBUJIAMU AKCIUTyaTallul, XpaHEHUs, TPaHCIIOp-
TUPOBAHMS U YTWIM3ALUU MUKPOIIPOLECCOPHOro ycTpoiictsa 3amutsl «Cupuyc-T». Ilpu skcrnya-
TallMM yCTPOMCTBA, KpOME TPeOOBAaHUI JAHHOTO PYKOBOJICTBA IO AKCILTyaTallul, HEOOXOIUMO CO-
Omonare oOmue TpeOOBaHUS, YCTaHABIMBAEMblE MHCTPYKLUMSAMH W INpaBWIAMHU SKCIUTyaTalluu
YCTPOMCTB PENECHHON 3aIUThI U aBTOMAaTUKHU SHEPIOCUCTEM.

K skcrutyaranuy MUKpOIPOLIECCOPHOrO ycTpoiicTBa 3amutel «Cupuyc-T» n0myckarTcs
JMIa, U3y4yuBlLINe HacTosuiee PO u npomieaye npoBepKy 3HaHUI IPaBUI TEXHUKU O€30M1aCHOCTH
U 3KCIUTyaTalluy 3JIEKTPOYCTAHOBOK 3JIEKTPUUYECKUX CTAHIMH U MOACTAHLUI.

Ilepen ycTaHOBKOW yCTpPOWCTBA PEKOMEHIYETCS IMPOU3BECTH MPOBEPKY €r0 TEXHUYECKUX
XapaKTEPUCTHUK B JAOOPATOPHBIX YCIOBUSAX.

MukponporneccopHoe yCTpOHCTBO 3amuThl «Cupuyc-T» NOMKHO yCTaHaBIMBATHCS Ha 3a-
3eMJICHHbIE METANINYECKUE KOHCTPYKIMHM. BUHT 3a3eMileHUsl yCTPONCTBA JIOJKEH OBbITh CO€AUHEH
C KOHTYPOM 3a3¢MJICHHSI TOJICTAHIMH MEIHBIM [IPOBOIOM CEUCHHEM HE MEHee 2 MM-.

Kareropuuecku 3ampenaercss HOJKIIOUYEHUE YCTPOMCTBA C MCIIOJHEHUEM 10 HANPSHKEHUIO
onepatuBHoro nuranus 110 B nmocrostHHOro TOKa K omepaTuBHOMY HampspkeHuto 220 B, Tak kak
3TO NPUBOJUT K BBIXOAY YCTPOHWCTBA U3 CTPOSI.

Konctpykuus ycrpoiictBa «Cupuyc-T» BblllojHEHA IO MOJYJIBHOMY NPUHIUIY, [TO3BOJIS-
IOLIEMy IOCTaBJIATh YCTPOMCTBAa € pa3Iu4HOM ammapatHoil kKoHpurypauueit. Kondurypauus
ycrporictBa «Cupuyc-T» momkHa obecrieunBath BbIOIHEHNE QyHKIMI P3A KOHKpETHOTO MpHCO-
€IMHEHMsI U COTJIaCOBBIBAThCA MPU O(hOPMIICHNH 3aKa3a Ha IIOCTaBKY.

[TonmHoe Ha3Banue ycrpoiictBa «Cupuyc-T» COCTOUT U3 CIEIYIOUTUX DJIEMEHTOB:

YerpoiictBo «Cupuyc-T-tt-nn-ssy», roe

«Cupnyc-T» — pupMeHHOE Ha3BaHHUE YCTPOICTBA,
tt — TUN MCHOJHEHUs YCTPOCTBA IO HOMUHAIBHBIM BTOPUUYHBIM TOKaM TT, K KOTOpbIM
MOJKJIFOYAETCSA YCTPOMCTBO:
5/5—TT croponst BH -5 A, TT ctoponst HH -5 A;
1/1 —TT cropoust BH — 1 A, TT croponst HH — 1 A;
1/5—TT cropoust BH -1 A, TT croponst HH — 5 A;
NN — TUI UCIIOJIHEHUS YCTPOUCTBA MO HAIIPSHKEHUIO ONIEPAaTUBHOTO TOKA:
110B — nns Hanpsixkenus nutanus 110 B noctosiHHOTO TOKA;
220B — nnsa Hanpspkenus nutanus 220 B mOCTOSHHOTO WM IEPEMEHHOTO TOKa;
220B DC — nnst nanpsioxenus nutanust 220 B mocTossHHOTO TOKa;
SS — UCIIOJTHEHHE YCTPOICTBA 110 TPEeTheMy HHTEp(EICy JINHNUN CBA3H:
N1 — nns ucnonnenus ¢ untepdeiicom RS485;
N3 — nns ucnonaenus ¢ natepgeiicom Ethernet mo «Butoit mape» (100BASE-TX) u
nporokonom oomerna Modbus TCP;
W4 — nns ucnonuenus ¢ neyms ontudeckumu uHtepdeiicamu Ethernet (100BASE-
FX) n nporokosnom oomena MOK 61850.

[Tpumep 3anucu noaHOro Ha3BaHuUs ycrpoiictBa «Cupnyc-T» ¢ HomuHanbHBIMU ToKamu TT
ctopoH BHu HH 1 u 5 A cooTBeTCTBEHHO, HallpshKEHUEM onepaTUBHOTO nutanus 220 B nmocTosk-

HOTO TOKa, ¥ IOMOTHUTENbHBIM UHTEpdeiicoM RS485 mpu 3akaze:

«Muxponpoyeccoproe ycmpoticmeo 3awumul « Cupuyc-T-1/5-220B-HU 1 »
TV 3433-002-54933521-2009».
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Ctp. 6

CoxkpaliieHus, UCIIOJIb3yeMbI€ B TEKCTE:

AIIT — ananoro-mudpoBoii mpeodpazoBaTeb;

BHT — 6pocok HaMarHW4YMBaOIIETO TOKA;

BII — 610k nuTanus;

BJI — Bo3ayiiHas auHus;

BH — Briciiee HanpsikeHHe (CHIIOBOTO TpaHCPopMaTopa)
J3T — nuddepennmanpHas 3amura Tpanchopmaropa;
AT — naT4mk Temmeparypsl;

KK — KU IKOKPUCTATUTMYECKUI;

NMC — unTerpanpHasi MUKPOCXEMa,

K3 — kopoTkoe 3aMbIKaHuE;

MT3 — MakcuMaJIbHast TOKOBAs 3allNTa;

HH — Husmiee HanpsbxkeHne cuaoBoro Tpanchopmaropa;
O3V — onepatuBHOE 3alIOMHHAIOIIEE YCTPOMCTBO;

[13VY — nocrositHHOE 3alIOMHUHAIOLIEE YCTPOICTBO;

[ITD — npaBuiIa TEXHUUYECKOM 3KCILTyaTalluu;

[1YD — npaBuna ycTpoicTBa 3JIEKTPOYCTAHOBOK;

PIIB — pene nonoKeHus BBIKIOYATENS — «BKIIOYEHO);
PIIH — perynupoBaHnue HanpsiKEHUsI IO HATPY3KOit;
PTIO — pete nonokeHus BBIKIIIOYATENS — «OTKIFOUCHOY;
PY — pykoBogsmue ykazanus;

CH — cpennee HanpsbKeHHUE CUIIOBOTO TpaHCPopMarTopa,
TH — u3mepuTeNnbHbIl TpaHCHOPMATOP HANPSIKCHHUS;
TT, UTT — uzmeputenbHbiil TpanchopmaTop TOKA;
YPOB — ycTpoiCTBO pe3epBUPOBAaHUS MPU OTKA3€ BBIKJIHOYATEIIS;
[IY — muHe! ynpasieHus.
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1 OIIMCAHME U PABOTA

1.1 Hasnauenue uzneius

1.1.1 VerpoiicTBo MukponponeccopHoi 3amutsl «Cupuyc-T» (B nanbHeileM — ycTpou-
CTBO), MPEAHA3HAUYEHO JIJISl BBINOJIHEHUA (QYHKIUN OCHOBHOW 3alIUTHI JABYXOOMOTOYHOTO (B TOM
YHCIIe ¢ PaCHICTUIEHHOW 00MOTKOM) TpaHchopMaTopa ¢ BeICIINM HampsbkeHueM 35-220 kB. Taxoke
BO3MOXXHO HCIIOJIb30BaHUE B KauecTBe MU epeHIInabHOM 3alUThl peakTopa MM MOLUTHOTO CHH-
xponHoro asurareis. Cogepxut noamennyio MT3 BH u MT3 HH ¢ BHemHuUM KOMOMHHpOBaH-
HBIM [TYCKOM HaIPSKSHHUS.

YcTpoiicTBO MpegHa3HaueHo IS YCTAHOBKY Ha MaHENsAX U B mKadax B peJeHbIX 3anax u
MyJIbTaX YIPABJICHHS JISKTPOCTAHIINI U noacTannuil 35-220 kB.

1.1.2 YcTpolcTBO SBISIETCS KOMOMHHUPOBAHHBIM MHUKPOIPOIIECCOPHBIM TEPMHHAIOM pe-
JICHHOM 3allIMTHI 1 aBTOMATHKH.

[IpumeneHue B yCTpONCTBE MOAYJIHHOW MHKPOIPOLIECCOPHON apXUTEKTYphl Hapsiay € CO-
BPEMEHHBIMU TEXHOJIOTHSIMU TMOBEPXHOCTHOTO MOHTa)ka OOECIEYMBAIOT BBICOKYIO HAJIEKHOCTD,
OO0JIBIIYI0 BBIUMCIUTEIBHYIO MOIIHOCTh M OBICTPOJICHCTBUE, a TAKXKE BHICOKYIO TOUHOCTH H3MeEpe-
HUS DJIEKTPUUECKUX BEJIMYMH U BPEMEHHBIX HHTEPBAJIOB, YTO JIA€T BO3MOXXHOCTb CHU3UTH CTYIICHH
CEJIGKTUBHOCTH U MOBBICUTh YyBCTBUTEIHLHOCTh TEPMUHAJIA.

Peann3oBaHHBIC B yCTPOMCTBE aIrOPUTMBI (DYHKIIMH 3aIlUTHl © aBTOMATHKH, a TaK)Ke CXe-
MBI MTOJIKJIIOUEHHUsI YCTPOHUCTBA pa3paboTaHbl MO TPeOOBAHMIM K OTE€UYeCTBEHHBIM cuctemam P3A B
COTPYJHHYECTBE C MPEACTABUTEISIMU YHEPrOCUCTEM U MPOEKTHBIX MHCTUTYTOB, UTO OOECIIEYMBAET
COBMECTUMOCTb C almnapaTypoil, BHIMOJIHEHHON Ha Pa3IMYHOI 3JieMeHTHOU 0ase, a Takxke oberda-
€T BHEJPEHUE HOBOU TEXHUKH MPOCKTUPOBIIMKAM U SKCILUTyaTallMOHHOMY MI€PCOHAITY.

1.1.3 Kimmarndeckoe ucronaenne ¥ XJ13.1 mo T'OCT 15150 u TOCT 15543.1 ¢ pacmu-
PCHHBIM JTHAIa30HOM TEMIIEPATyPhl OKPYKAIOIIETO BO3AyXa MPU IKCIUTyaTaI[|H.
BepxHee 3HaueHHE TeMIIepaTyphl OKPY>KAOIIETO BO3yXa MPH SKCILUTyaTaIliH:

— pabouee +55°C;

— IpeJieNbHOE paboyee +55°C.

HwxHee 3HaueHNe TeMIepaTypbl OKPYKAIOIIETO BO3IyXa MPH IKCILUTyaTaIluH:

— pabouee munyc 20°C;

— IpeaenbHoe paboyee muHyc 40°C (npu CHIKEHUHU TeMiiepatypsl Huxke munyc 20°C

OCHOBHbBIE (DYHKIIMH 3aIIMUTHI COXPAHSIOTCS, HO HH(opMalus, oToOpaykaeMasi Ha KUAKOKPUCTAIIIH-
YEeCKOM MHJIUKATOPE, CTAHOBUTCSA HEUUTAEMOI).
Pabouyee 3HaueHNE MMOBBIIEHHOW OTHOCHTEIBHOM BIKHOCTH Bo3yxa 98% mpu 25°C.

1.1.4 HomuHanbpHble paboune 3HAYEHUS MEXAaHWYECKHUX BHEITHUX BO3JCUCTBYIOMMX (hak-
topoB — 110 'OCT 17516.1 nns rpynnbsl MEXaHUYECKOTO UCIIOJIHEHUS M7:

— cUHycouiaabHas BuOpamus B auana3zone 4actot ot 0,5 g0 100 ' ¢ ammmuTymoi yckope-
Hus He 6onee 1 g, crenens xectkoctd 10a mo 'OCT 17516.1;

— MHOTOKDATHBIE YIaphl ¢ MHKOBBIM YAAPHBIM yckoperueM 30 M/c? (3 ¢) ¥ IIHTeIBHOCTBIO
nevicteusa 2—20 Mmc, creneHs skectkocTd 1 mo 'OCT 17516.1.

1.1.5 VYcrpoiicTBo npeaHa3HA4YEHO IS OKCIUTYaTalluy B CICIYIOIIUX YCIOBUSX:

— BbICOTa HaJ ypoBHeM Mopsi He Oonee 2000 M (atmocepHoe naBienue — ot 550 g0
800 MM pT. CT.), IPU UCHOJIB30BAHWU HA OOJBIICH BBICOTE HAJO MCIOJB30BaTh MOMPABOYHBINA KO-
3¢ (OUINUEHT, YIUTHIBAIONINI CHIDKeHUE m3oisuu, corsacHo [[OCT 15150;

— OKpY’Karolllas cpefia — HEB3pPBIBOOINACHAs, HE COJEpiKallas TOKOMPOBOISLIEH MbLIH,
arpecCUBHBIX MAPOB M ra30B, Pa3pyMIAIIINX W30S0 U METAILIIBI,

— MECTO YCTaHOBKH JIOJDKHO OBITH 3AIMIICHO OT MOMagaHusi OpbI3T, BOJBI, Macel, IMYib-
CHH, a TaKXXe OT MPSIMOT0 BO3JEHCTBUS COJTHEUHON paJualliH.

1.1.6 VYcrpolicTBO 0becrieunBacT CIeayIOIINE KCIITyaTallHOHHBIE BOZMOXHOCTH:
— BBINIOJIHEHHE (PYHKLMH 3aIIUT, aBTOMATUKHU U yIIpaBieHus, onpeaeneHubix [1YD u I[1T3;
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— 3aJ]aHiie BHYTPEHHEW KOH(UTyparuu (BBOA/BBIBOJ 3alIUT U aBTOMATHUKH, BBIOOP 3aIUT-
HBIX XapaKTEPUCTUK U T.1.);

— BBO/JI ¥ XpaHEHUE YCTaBOK 3alllUT U aBTOMATUKHU;

— mepeaady napamMeTpoB aBapHuM, BBOJ U U3MEHEHHUE YCTABOK I10 JIMHUU CBSI3U;

— HEeTIPEPHIBHBIN ONEpPaTHBHBIA KOHTPOJIb pabOTOCIIOCOOHOCTH (CaMOIUATHOCTUKY) B TE€Ue-
HUE BCEro BpeMeHU padoThl;

— OJIOKUPOBKY BCEX BBIXOJOB IPHU HEUCIPABHOCTH YCTPOMCTBA JJIsI UCKITIOYCHHS JIOKHBIX
cpabaThIBaHHMIA;

— MOJIyYeHHE JUCKPETHBIX CUTHAJIOB yIpaBlieHUs U OJIOKUPOBOK, BbIJa4y KOMaH/| yIpaBie-
HUS, aBApUUHON U MPEeAYNPEIUTEIbHON CUTHAIN3ALINY;

— TaJTbBAaHUYECKYIO Pa3BA3Ky BCEX BXOJIOB M BBIXOJ/IOB, BKJIIOUAs MUTAHUE, IJIs1 00CCIICUCHHUS
BBICOKOW TOMEXO03aIIUILIEHHOCTH;

— BBICOKOE COMPOTUBJICHUE U MPOYHOCTH M3OJISIIIUU BXOJOB M BBIXOJIOB OTHOCUTEIBHO KOP-
myca U MEeXJy cOOO0M /i MOBBIIICHHUS] YCTOWYMBOCTH YCTPOUCTBA K MEPEHANPSKEHHUSIM, BOSHUKA-
IOIIUM BO BTOPUYHBIX IEMSAX MPUCOSTUHEHUS.

1.1.7 ®OyHKIUY 3aIMUTHI, BHITOIHSAEMBIE YCTPOMCTBOM:

1.1.7.1 JIByxcrynenuaras nuddepeHimanibaas TOKOBas 3ammTa Tpanchopmaropa (ToKoBas
OTCEYKa U 3alUTa C TOPMOKEHHEM OT CKBO3HOT'O TOKa M OTCTPOIKOI OT OPOCKOB TOKa HAMAarHU4H-
BaHMS).

1.1.7.2 IludpoBoe BbhIpaBHUBAHUE BEIMYMHBI U ()a3bl TOKOB ILIeUeH nuddepeHInanbHOMl
3aIUTHL.

1.1.7.3 ABTomarHmueckass KOMIICHCAIMSI TOKOB HeOamanca B auddepeHIHaTbHON IIeIH,
BHOCUMBIX paboroii PITH.

1.1.7.4 Konrtpoiss HebanaHca B medax quddepeHInaTIbHON TOKOBOH 3alIUTHI ¢ IEHCTBUEM
Ha CUTHAJIM3aLHUIO.

1.1.7.5 Bxozpl OTKIIOYEHHUS OT ra30Boi 3amuThl Tpanchopmaropa u PITH ¢ Bo3aMOXkHOCTBIO
nepeBo/ia ICHCTBHS Ha CUTHAI C TIOMOIIBIO OTIEPATUBHON KHOIIKH YIIPABJICHUS Ha JIMIIEBOH IMaHe!,
100 ¢ HOMOIIBIO AUCKPETHOTO BXOJ1A.

1.1.7.6 HenanpapnenHast npyxctyneHdatas MT3 Beiciield cTopoHbl TpaHcdopmaTopa c
BO3MOYKHOCTBI0 KOMOMHHPOBAHHOTO ITyCKa IO HANPSDKEHUIO OT CTOPOHBI HU3IIETO HATPSDKEHHS
(mo nuckpetHoMy Bxony). [IpenycMoTpeH aBToOMaTu4ecKuil BBOJI YCKOPEHUS MPH BKIIIOYEHUU BbI-
kimouatenss BH. Mmeercs Bo3moskHocTh O1okupoBkr MT3 BH no coaepxanuto BTopoit rapMOHUKH
JUIL OTCTPOMKH OT OPOCKOB TOKa HAaMarHUUMBaHUS.

1.1.7.7 Buytpennsas uugdponas coopka TOKOBBIX 1ierieil BH B TpeyronbHUK U BO3MOKHOCTh
MCIOJIb30BAaHHUS MOJIyYEHHBIX TOKOB JUIsl peann3anuu cryneseid MT3 BH.

1.1.7.8 Onna cryneHp HeHanpaBieHHOW MT3 Hu3IIel CTOPOHBI TpaHChopMaTopa C BO3-
MO>KHOCTBIO KOMOMHHPOBAHHOT'O MyCKa MO HAIMPSDKEHHIO OT CTOPOHBI HU3IIETO HAIpsKeHus (1o
JTUCKPETHOMY BXOJy). [leficTBue Ha OTJeNbHOE pese M Ha OOIIMe peie OTKIIOYEHHS C pa3HbIMU
BpeMeHaMmH. [IpenycMoTpeH aBToMaTHUECKUii BBOJ YCKOPEHUS IIPH BKIOYEHNUHU BbIKItouarenst HH.
Nmeetcs BozmoxkHoCTh O6510KMpoBk MT3 HH no conepskanuto BTopoit rapMOHHUKH ISl OTCTPOUKH
oT OPOCKOB TOKa HAaMarHMYUBAHUsI ITPU T0Jjaue HanpspKeHus co croponsl HH.

1.1.7.9 3ammra oT neperpy3ku ¢ AeHCTBHEM Ha CUTHATIU3ALMIO.

1.1.8 ®OyHKIIUY aBTOMATUKH U CUTHAJIM3AINH, BHITIOJHAEMBIC YCTPOUCTBOM:
1.1.8.1 Jloruka ycTpoWCTBa pe3epBHpPOBAHMS IPH OTKa3e BBIKIIOYATeNsi cTOpoHsl BH
(YPOB BH).
O®Oyukiua YPOB BeinosiHEHAa HA OCHOBE MHMBUAYAIBHOTO MPUHIIMIA, YTO MOAPA3yMEBAET
Hannuue HezaBucuMol yiorumku YPOB Ha kaxnom mpucoeanHeHud. B ciydae HE0OXOIMMOCTH,
HMMEETCSI BO3MOXKHOCTh UCMOJIb30BAHUS B lIEHTpain3oBaHHON cxeme YPOB.
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Bo3MosxHBI criemytomiye BapuanThl paboTel cxeMbl YPOB:

— C aBTOMAaTUYECKOW MPOBEPKOM HCHPABHOCTH BBHIKIIOYATENS (C KOHTPOJEM IO TOKY M
MPEBAPUTENILHON BEIPAOOTKON KOMAHIbl OTKIIIOUEHUS PE3EPBUPYEMOTO BBIKIIIOUATENS);

— ¢ 1yOJIUpPOBaHHBIM IYCKOM OT 3aIlIUT C MCIOJIb30BaHUEM pelie MoNokKeHus «BriatodeHo»
BBIKJIIOYATENs (C KOHTPOJIEM IO TOKY M KOHTPOJIEM MOCBUIKM OTKJIIOUYAIOILIET0 UMITYJIbCa Ha OTKIIIO-
YEeHHE BBIKIIIOYATENsl OT 3aIlUT).

Jlist TpaHchopMaToOpOB ¢ BBICIIUM HampsbkeHueM 35 kKB mpenycMOoTpeH BapuaHT yIpoIeH-
Horo BeImoyIHEHHS cxeMbl YPOB (6e3 BHemHero mycka cxembl YPOB, 6e3 nyOimupoBaHHOTO ITycC-
Ka).

1.1.8.2 Bxoasl OTKIIIOYEHHS, TpeHA3HAYCHHbIE JJIs1 MOAKIIOUEHUs BHEIIHUX 3amur. Pea-
JIM30BaHbl KOHTPOJIb BX0/10B 110 ToKy cropoH BH 1 HH, nyck cxembl YPOB 0T 1aHHBIX CUTHAIIOB.

1.1.8.3 YmnpaBnenue cxemoil 00/yBa Mo ABYM KPUTEPHSAM — TOK HArpy3KH W CHUTHAJBI OT
JaTYHKOB TEMIIEpaTypbl. AIrOpuTM 00ECTIIeUHBAET yIpaBIeHUE MHOTOCTYIIEHYATHIM 00YBOM.

1.1.8.4 Kontpomab cocTosiHHs TpaHchOopMaTopa MO psIy BXOAHBIX AUCKPETHBIX CUTHAJIOB.

1.1.8.5 Beinaua curnana 6ixoxkupoBku PITH mpu moBblmeHn# TOKa Harpy3KH BBIIIE JIOITY-
CTHMOTO.

1.1.9 JlononHuteabHbIC CEPBUCHBIE (DYHKIIUU:

1.1.9.1 JIa HabGopa ycTaBOK C BO3MOKHOCTBIO BBIOOpA TEKYIIETO C TOMOIIbIO JUCKPETHOTO
BXOJ4.

1.1.9.2 Amapuiinbiii ocipuiorpag aHaJIOTOBBIX U JIUCKPETHBIX CUTHAJIOB C BO3MOXKHOCTBIO
rHOKOW HACTPOWKHU YCIIOBHH ITyCKa, JJTMHBI U KOJINYECTBA OCHIILIOTPAMM.

1.1.9.3 Perucrparop cOOBITHIA.

1.1.9.4 OmnepaTuBHBII BBOJ WM BBIBOJ HEKOTOPHIX (PYHKIIHI C MOMOIIBIO KHOIOK OIepa-
THUBHOTO YIIPABJICHUS HAa TIEPETHEH MAaHETN YCTPONUCTBA BMECTO TPATUITMOHHBIX HAKIIAIOK.

1.1.9.5 Perucrpanus u 0ToOpakeHNE OOJBITUHCTBA IICKTPHUSCKUX ITAPAMETPOB CHCTEMBI.

1.1.9.6 Bxoasl ¢ mporpammupyeMoi (QyHKIIHEH, 3amaBaeMOi moTpeOuTeneM (pamkupye-
MBI BXOJIBI).

1.1.9.7 IlporpammMupyembie pesie ¢ BO3MOKHOCTBIO MOAKIIOYEHHS K OJHON M3 BHIOPAHHBIX
TOUYeK (YHKIIMOHATLHON CXEMBI.

1.1.9.8 [IporpammupyemMbie CBETOAMOABI HA JTUIICBOM MaHEIN C BO3MOXXHOCTBIO MOJKITIOYE-
HUS K OJJHOM U3 BHIOPAHHBIX TOYEK (PYHKIIMOHAIBHOM CXEMBI U 3aJjaHUs PEXUMA PAOOTHI.

1.1.9.9 Bo3mokHOCTh paboThl pene curHanuzauuu «CueHanuzayusy) B HETPEPHIBHOM WIIH
HUMITYJIbCHOM PEXHUME PabOTHI.

1.1.9.10 Hannume Tpex He3aBUCHMBIX WHTepdeiicoB cBsa3u mus BcTpanBanus B ACY TII u
JIOKAJIbHOTO JIOCTYNa K YCTPOMCTBY uepe3 koMibioTep (MHTEepdeiic USB — Ha nuneBoit nanenu, asa
nnTepdeiica RS485 — Ha 3aHel maHeTn yCTpOHCTBA).

1.1.9.11 Bo3MOXHOCTh BCTpaWBaHHsS YCTPOWCTBA B CHUCTEMY €IUHOTO TOYHOTO BPEMEHU
MOJICTAHLIMYU MU CTAHIMHU. J[JIs1 3TOr0 MOKET MCIIONIb30BaThCsl OJIMH U3 KaHAJIOB CBS3U C MHTEpdeii-
com RS485, mnbo criennaau3npoOBaHHbIN JUCKPETHBIA BXOJ, MPETHA3HAUYCHHBIN JIJIS TIOJJa9H HA He-
IO CHHXPOMMITYJIbCA OT CUCTEMBI €JMHOIO BPEMEHH.

Bce BHyTpeHHUE peructpupyembie COOBITHS YCTPONCTBA COMPOBOXKIAIOTCA METKOIM Bpeme-
HU C TOYHOCTBIO 10 1 Mc.

1.1.10 YcTpoiicTBO MPOU3BOIUT U3MEPEHUE AIEKTPUUECKUX MapaMEeTPOB BXOAHBIX aHAJO-
TOBBIX CHUTHAJIOB (pa3HBIX TOKOB l4, Iz, ¢ CTOpPOH BBICHIErO M HU3IIETO HAMPSIKEHUW CHUIIOBOTO
TpaHcdopmaropa.

[Tpu U3MEpEeHUX OCYIIECTBISETCS KOMIIEHC AU allepHOJNUYEeCKON COCTABIIAIONIEH, a TaKxKe
¢GuIbTpanus BHICIINX TAPMOHHUK BXOJHBIX CUTHANIOB. [l cpaBHEHUs ¢ ycTaBKamu ctyneHeid MT3
HCIOJIb3YETCS TOJNBKO JEHCTBYIOIIEE 3HAYCHHUE IIEPBOM TaDMOHUKH BXOIHBIX CUTHAJIOB.
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1.1.11. ODnemenTtHass 0a3a BXOOHBIX M BBIXOMHBIX I€IIEHl 00ECIEYMBAET COBMECTHMOCTH
YCTPOWCTBA C JTIOOBIMH yCTPONCTBAMHU 3aIIUTHI M aBTOMATHUKH Pa3HBIX MPOU3BOIUTEICH — JIEKTPO-
MEXaHUYECKUMH, JJIEKTPOHHBIMHU, MUKPOIIPOLIECCOPHBIMH, a TAK)KE COIMPSHKEHUE CO CTaHIapTHBIMU
CHCTEMAaMU TeJIEMEXaHUKH.

1.1.12. YcTpoiicTBO MMeeT KaHalbl CBSA3H JJIS Iepejaul Ha KOMITBIOTEP JaHHBIX aBapUIHHBIX
OTKJIIOYEHUH, TPOCMOTPA U U3MEHEHUS YCTAaBOK, KOHTPOJISI TEKYIIIETO COCTOSIHUS YCTPOMCTBA.

1.1.13 YCTpoiCTBO MOKET TOCTaBIATHCS CAMOCTOSATEIBHO IS WCIIOJIB30BAHMS Ha JICH-
CTBYIOITUX O0BEKTAX MPHU UX MOJICPHUBAIMH WIIH PEKOHCTPYKIMU. Kpome Toro, ycTpoicTBO MOXKET
BXOJUTh B KOMIUICKTHBIC IMOCTaBKH IPHU KAMUTAIHLHOM CTPOUTEIBCTBE AJIEKTPOIHEPTETUUECKUX
00BLEKTOB.

1.2 TexHUYECKUE XaPAKTEPUCTUKU
1.2.1 OcHoOBHBIE TapaMeTPHI U pa3MePhbI

1.2.1.1 IlutaHue yCTPOWCTBA OCYIIECTBIIIETCS OT HMCTOYHUKA IepeMeHHoro (oT 45 mo
55 I'11), HOCTOSIHHOTO MJIM BBIIPSAMIIEHHOTO TOKA HanpsbkeHueM ot 178 1o 242 B winum oT UCTOUHUKA
MIOCTOSTHHOTO TOKa HampspkeHneM ot 88 o 132 B, B 3aBUCUMOCTH OT HCTIOJTHEHUSI.

1.2.1.2 MouHocTh, noTpedisieMas yCTPOMCTBOM OT UCTOYHHMKA ONEPATHUBHOT'O MOCTOSHHO-
ro Toka 1 ucnonaenuit U1 u U3 B nexxypaom pexxume — He Oonee 7 BT, B pexkume cpabaTbiBaHuUs
3amuT — He 6onee 15 Br; qist ncnonnenus M4 — ge 6onee 15 Bt u 25 BT cOOTBETCTBEHHO.

1.2.1.3 T'abGaputHbIie pazmepsl ycTpoicTBa He mpeBemaroT 305x190x215 Mm.

1.2.1.4 Macca yctpoiicTBa 6€3 yrakOBKH HE IMPEBBIIIACT / KT.

1.2.2 XapakTepucTuKu

1.2.2.1 XapakTepuCTHKHU YCTpOICTBa yka3aHbl B Tabnuie 1.

1.2.2.2. JlonoiaHATENbHAS TIOTPEITHOCTh U3MEPEHHSI TOKOB M HANPSDKEHHH, a TaKXkKe JOMOJI-
HUTENbHAsl MOTPEUIHOCTh CpadaThIBaHUs YCTPONCTBA MPH M3MEHEHUH TeMIIepaTyphl OKpY Karolen
cpenbl B paboyem auamna3zone He npesbimaet 1% Ha xkaxasie 10°C ornocuTensHo 20°C.

1.2.2.3 JlononHHUTENbHAS TOTPEITHOCTh M3MEPEHHs] TOKOB, HANPSHKCHUH W CpadaThIBaHHS
YCTPONCTBA PU U3MEHEHUHU YacTOThI BXOJHBIX CUTHAJIOB B Juana3oHe oT 45 1o 55 ' He mpeBbI-
maet 2% nHa kaxaeli 1 I'n orHocurensHo S0 1.

1.2.2.4 VYcrpolicTBo He cpabaThIBAeT JIOKHO M HE TOBPEXKAAETCS:

— TIPU CHATHU U TI0J]aue OTEPaTUBHOTO TOKA, a TAKXKE TP NepephIBaxX MUTAHUS JIIOOOU JUTH-
TEJBHOCTH C MOCIIEAYIOIIHUM BOCCTAaHOBJICHUEM;

— TIPH 10/1a4€ HAPSHKEHUS OTIEPATUBHOTO TOCTOSIHHOTO TOKAa 00paTHOM MOJISIPHOCTH;

— IPH 3aMBIKaHUH Ha 3€MJTIO IIeTel ONepaTUBHOTO TOKA.

1.2.2.5 VYcrpolicTBo obecrieunBaeT XpaHEHHE IMapaMeTPOB HACTPOWKHA W KOH(HUTyparuu
3alIUT U aBTOMATUKHU (YCTaBOK) B TE€YEHUE BCETO CPOKa CIIY>KOBI BHE 3aBUCUMOCTH OT HAIWYHS MTH-
TaroIero HanpspkeHus (ucrnonb3yercs flash-mamsrs).

Jnis obecnieueHust X0/1a YaCOB U XpaHEHMs B MaMATH 3a(pUKCUPOBAHHBIX JAHHBIX (OCIIMILIO-
rpaMMBbl, IaHHBIE PETHUCTPATOpa COOBITHIA, MapaMeTpbl CpadaThIBAaHUN) TIPU MTPOTIATaHIH OTIEPATHB-
HOT'O THMTaHUS HCIOJb3YETCs] CMEHHBIM ayieMeHT nuTanus (6arapeiika tuna «CR2y»). Unaukanus
CTETIeHH pa3psija dJIeMeHTa MUTaHus oToOpakaeTcs Ha HHINKATope ycTpocTBa. [Ipomenypa 3ame-
HBI OaTapeliku onucana B 11. 2.2.2.7.

HoBas Gatapeiika Ha ycTpoiicTBe 0€3 OmepaTUBHOTO MUTAHKS O00ECIEYNBAET XpaHCHUE WH-
¢dopmanuu B cpeiHEM B TedeHHUE 2 JIET (B 3aBUCUMOCTH OT €MKOCTH 3JIEMEHTa MUTaHUs).

1.2.2.6 YcTpoHCTBO BBIOMHSET (PYHKIIMU 3AIIUTHI CO CpadaThIBAHWEM BBIXOJIHBIX pelie B
teuenue 0,6 ¢ MpH NOJTHOM MPONAJAHUHN ONEPATUBHOTO MUTAHUS OT HOMHHAJIBHOIO 3HAYECHHUS (JUIs
UCIOJHEHUs onepatuBHoro nutanus 110 B mocrosiaHoro Toka — B Teuenue 0,2 ¢).

1.2.2.7 Bpems TrOTOBHOCTH YCTpOicTBa K paboTe Iocje MOoJayd OIEepPaTHBHOTO TOKAa HE
npessbimraer 0,4 C.
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Tab6muna 1

HaumeHoBaHHe mapamMeTpa 3HaueHune
1 BXo0JiHBIC aHAJIOTOBBIC CUTHAJIBL:
YHCII0 BXOAOB IO TOKY 6
HoMuHabHBIH TOK (a3 (14, Iz, 1), A 5 (1)
MaKCHUMaJIbHBI KOHTPOJIUPYEMBIH THana3oH TOKOB, A 0,2 -500
(0,04 — 100)"
paboumii Tuana3oH TOKOB, A 1,0-200
(0,2 — 40)"
OCHOBHAasi OTHOCHUTEIIbHAS TIOTPEITHOCTh U3MEPEHUs TOKOB B (hazax, % +3
TEPMUYECKast CTOMKOCTh TOKOBBIX LI€NEl, A, HE MEHee:
JmuTensHo 15 (3)°
KpaTKoBpeMeHHO (2 ¢) 500 (100)"
4acToTa MePEMEHHOTr0 TOKa, [T 50+0,5
noTpediiieMast MOITHOCTh BXOJIHBIX IeTeH s Pa3HbIX TOKOB B HOMHHAJb-
HOM pexume, B-A, ne Gonee: 0,01
2 Bxonnble nuckpeTHble curHanbl (220/110 B)
YHCJIO BXO/I0B 21
BXOJHOH TOK, MA, He OoJee 20
HaIpsDKEHUE Ha/le)KHOTo cpabareiBaHus, B (ucnnonuenue 110 B) 80132
(ucnonuenwne 220 B) 160 — 264
(ucrosmuenue 220 B DC) | 170 — 264
HaIpsDKEHUE HAJIeKHOT0 HecpabdaThiBaHus, B (ucnonuenne 110 B) 0-72
(ucnonuenne 220 B) 0-145
(ucnonuenue 220 B DC) 0-158
HalnpspKeHHe Bo3Bparta, B (ucnonnenue 110 B) 6575
(ucrromraenne 220 B) 130 - 140
(ucnonuenue 220 B DC) 140 - 150
IUINTEIFHOCTh CUTHAJIA, MC, HE MEHEE 20
3 BbIX0JHBIE IUCKPETHBIE CUTHANBI yipasiaeHud (220 B)
KOJIMYECTBO BBIXOJHBIX peie 12
KOMMYTHPYEMOE HAIPsDKEHUE IIEPEMEHHOTO MJIHM IMIOCTOSTHHOTO TOKa, B, He
Oonee 300
JUTUTETHHO JAOMYCTUMBIN TOK, A 6
TOK pa3MbIKaHUs MPU MOCTOSSHHOM HarpsbkeHuH 48/110/220 B u nmocrostH-
noit Bpemenu L/R < 0,05 ¢, A, He 6onee 6/08/0,5
TOK 3aMbIKaHus, A
C JUTMTEIBHOCTHIO TTpoTeKanus 1,0 ¢ 12
C IIUTENBHOCTBIO NpoTekanus 0,2 ¢ 30
¢ JuMTENbHOCThIO TpoTekanus 0,03 ¢ 40

*- B CKOOKaxX yKazaHbI TapaMeTphl IS UCTIONHEeHHs 1 A.

1.2.2.8 Cpennsist HapaboTKa Ha 0TKa3 ycTpoicTBa coctaniser 125000 yacos.

1.2.2.9 Cpennee BpeMsi BOCCTaHOBJIICHUS PabOTOCITOCOOHOTO COCTOSTHUSI YCTPOWMCTBA IPH

HaJIMYHH ITIOJTHOT'O KOMIIJICKTA 3allaCHBIX MOI[y.]'ICﬁ —He Oonee 3 4.

1.2.2.10 IlonHBIA cpenHuii CPOK CITY>KOBI yCTPOHCTBA IO CIIMCAHHS COCTaBIsIET HE MeHee 25
JIeT MIPH YCIIOBUH MPOBEJCHUS TPeOYEMBIX MEPONIPUATHIA MO0 00CTYKMBAHUIO C 3aMEHOM, IIpU HEOO-

XOOUMOCTH, MAaTEPHAJIOB U KOMIIJICKTYIOIINX, UMCIOIIUX MEHBIITHI CpOK CJ'Iy}K6I>I.
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1.2.2.11 YerpoiictBo cooTBeTcTBYeT ucnonHeHuto |IP52 mo nunesoit manenu u I1P20 mo
ocTabHBIM 3yieMeHTaM B cootBercTBuE ¢ ['OCT 14254 (MDK 70-1, EN 60529), kxpome KiemMMm

IIOAKJIIFOYCHHUA TOKOBBIX Heﬂeﬁ.

1.2.2.12 DnekTpudecKoe CONMPOTHBICHUE U30JISAIUN MEXKIY HE3aBHCHUMBIMH AJICKTPHYCCKH-
MU TEMSIMU ¥ MEXKAY 3TUMHU [EMSIMHU U KOPITYCOM B XOJIOJTHOM COCTOSTHUU COCTABJISICT:

—He meHee 100 MOM B HOpMaJIbHBIX KIIMMATUYECKUX YCIOBHSX;

— e meHee | MOM 1ipu MOBBIIIEHHOW BIAKHOCTH (OTHOCHUTENIbHAS BIAXHOCTH — 98%0).

HopManbHbIMU KITUMATHYECKUMHU YCIOBUSIMHU CUUTAIOTCS:

— TeMIIepaTypa oKpyxaromiero Bo3nyxa — (25+10)°C;

— OTHOCHUTEbHAS BIAXKHOCTH — OT 45 1o 80%:;

— armocepnoe nasienue — ot 630 7o 800 MM pT. CT.

1.2.2.13 Dnektpuueckasi U30JIAIHs KOHTAKTOB pa3beMoB cBsi3u ¢ [I9BM BepxHero ypoBHs
(RS485) oTHOCHTENBHO KOpIyCa M JIPYTUX LENel YCTPOMCTBA B XOJOJHOM COCTOSIHUH IIPH HOP-
MaJbHBIX KiuMaTtndeckux yciaoBusx mo I'OCT 20.57.406 nomxHa BeIIEpKHBaATh 0€3 Mpo0os U 1Mo-
BEPXHOCTHOTO MEPEKPHITUS B TeueHHe | MUH ucnbiTaTenpHoe HanpsbkeHue 600 B (neiictByroiee
3HAYCHHE) IMePEMEHHOTO ToKa yacToToi (50£1) I'm.

1.2.2.14 Dnektpudeckas M3OJSAIHAS MEKIY HE3aBUCHMBIMHU DIICKTPUYCCKUMHU TIETISIMH U
MEXAY ATHUMH IEMSIMH U KOPIIYCOM B XOJOJHOM COCTOSIHUM TPH HOPMAJIbHBIX KIMMAaTHYECKUX
ycnoBusx (1.1.2.2.12) 6e3 npo0ost ¥ epeKphITHS BbIICPKUBALT:

— UCTIBITATENIbHOE HAMpsDKEHUE MEePEMEHHOro Toka 2 KB (meiicTByroliee 3Ha4eHHE) 4acTo-

o 50 'y B Teuenue 1 mMuH;

— UIMITYJIbCHOE UCTIBITAaTEeIbHOE HANPsDKEHUE (110 TPU UMITYJIBCA TTOJIOKUTEIBHBIX U OTPHILIA-
TENBHBIX) C aMIUTUTYI0H 10 5 KB, mmTensHOCTRIO mepenHero ¢gponra 1,2 MKC, UIMTEIBHOCTHIO
umIrysabca 50 MKC ¥ IEpUOJIOM CIIeJOBAaHHS UMITYJIBCOB — 5 C.

1.2.2.15 YcTpoiCTBO BBIMIOIHSAET CBOM (DYHKIIMM TIPU BO3ACUCTBUH MTOMEX C IapaMeTpamH,

MIPUBEICHHBIMU B Ta0HIIE 2.

Tabnuia 2
S|
i
Bung nmomexu 5 = I'OCT, MBK [Ipumeuanue
= O
© %
[ToBTOpstonMecs 3aryxarouue Kojie- 3 |TOCT P 51317.4.12 | 2,5 kB — npoBoa—3emMiist
6anus yacroroii ot 0,1 1o 1,0 MI'g MD3K 61000-4-12 1,0 kB — mpoBoA-—TIPOBOJT
HaHocexkyHHbIE UMITYTIbCHBIE TIOME- 4 |TOCTP51317.4.4 |4 kB —nuranue
XU MDBK 61000-4-4 2 kB — ocTaipHbIE 1IENH
DIEKTPOCTAaTUUECKUE Pa3ps bl 3 |T'OCTP51317.4.2 |8 kB — Bo3aymHbIit
M3K 61000-4-2 6 KB — KoHTaKTHBIM
MarsuTHoe 1nose NpOMBIIIIIEHHON Ya- 5 |T'OCT P 50648 Bozneiictue: 100 A/m — nocro-
CTOTBI MOK 1000-4-8 aHHO,1000 A/M — KpaTKOBpEMEHHO
PannovacToTHOE 35I€KTPOMAarHuTHOE 3 |[TOCTP51317.4.3 |or 26 mo 1000 MI't
nose B nojoce yactoT 26—1000 MI'g MDK 61000-4-3 10 B/M — HanpsoKEHHOCTD
MukpoceKkyHIHbIe UMITYJIBCHI 00JTb- 4 |T'OCTPS5131745 (4B
110 PHEPTUH MO3K 61000-4-5
KoHnykTrBHBIE HU3KOYaCTOTHBIE TI0- 3 |TOCTP51317.4.6 |Bosneticteue: 10 B, 140 nb

MEXH

MO3K 61000-4-6
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[Tponomxenne TabIUIIBI 2

a 5
5 2
Bun momexu 5 I'OCT, MDOK [Ipumeuanue
= Q
© &
NmnynbcHOE MarHUTHOE TOJIe 4 |T'OCT P 50649 Bosneiicteue: 8/20 Mxc
MD5K 1000-4-9 +300 A/m
3aryxatoiee KojaedaTeJIbHOe MarHuT- 5 |T'OCT P 50652 Bosneticteue: 100 kI,
HOE T10JI€ MDK 1000-4-10 +100 A/m
JlnHaMu4yecKkue N3MEHEHHUS HaIpsIKe- — |TOCT P 51317.4.11 | BemmonHseT OCHOBHBIE (DYHKITUH
HUS TUTAHUS MD3K 61000-4-1 [P MOJTHOM MPEPhIBAHUM MTUTA-
Hus B Teyenue 0,5 ¢

1.2.3 Huddepennuansuas 3ammra Tpaacopmaropa (A3T)

1.2.3.1 TlpononbHas nuddepeHranbHas TOKOBas 3alluTa SBIsieTCs OBICTPOACHCTBYIOIEH
3aIUTON aOCOJIFOTHOM CENEKTUBHOCTU U BBIMOIHSIET (PYHKIIMIO OCHOBHOM TOKOBOW 3aIlIUTHI TPAHC-
dbopmaropa.

HMuddepennmansuas 3amura umeer ae crynenu: JI3T-1 (OvicTpoxaeiicTByromas mudde-
peHImanbHas TokoBas orceuka) u J[3T-2 (uwyBcTrBUTenbHAS quddepeHranbHas TOKOBas 3alluTa C
TOPMOKCHHEM OT CKBO3HOT'O TOKa M OTCTPONKOM OT OPOCKOB TOKa HAMArHUIMBAHHS ).

B yctpoiictBe dopmupyrores nuddepeHuanbHbie 1 TOPMO3HbBIE TOKH (C YY€TOM IPUHSTHIX
MOJIOYKUTEIBHBIX HAIPABICHUI TOKOB B TpaHchopMaTope, PUCYHOK 1):

Lo = 1+ 1o/,
lropy =0,5 /11— L/; (1)

[TpunATHIN crioco® GOopMHUPOBAaHUS TOPMO3HOTO TOKA O0OECIeYnBaeT MPaBUIbHOE (DYHKIIMO-
HUPOBAHME 3aAIIUTHI ¥ TIPH OJJHOCTOPOHHEM, M MPH JABYCTOPOHHEM NMUTAHWU 3AIIUIIIAEMOTO TPaHC-
¢dopmaropa.

1 7 3 i
AR !
AT
=BH | I |
| =1
| |
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Pucynox 1 — [IpuHsATBIEe TOJ0KUTENbHBIE HATIPABJICHUS TOKOB B TpaHchopMaTope:
1 u 2 — uzmepurensusie TT cropon BH u HH; 3 u 4 — uudpossie TT BHyTpH ycTpoiicTBa.

1.2.3.2 Co6opxka TokoBsIx 1enei 13T (kommeHcamnust Gpa3oBOro caBura B 0OMOTKaX TPaHC-
¢bopmaropa)

1.2.3.2.1 B ycTpoiicTBe MpOU3BOAUTCS KOMIIEHCAIUs (Pa30BOTO CABUTA TOKOB B 0OMOTKaxX
CHJIOBOTO TpaHc(hopmaropa ¢ moMoInsio BHyTpeHHUX udpoBeix TT 3 u 4 (pucyHok 1).
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[Tpu 3TOM 3MEKTpUYECKOE COSANHEHHE U3MEPHUTENBHBIX TpaHc(hOopMaTopoB Toka cTopoH BH
u HH — BCETZIA B 3BE3/lY. D10 no3BoJiileT YMEHBIIUTh HArpy3Ky Ha uaMmepurenbHbie TT, a
TaK)ke 00ecrieunBaeT KOPPEKTHYIO pabOTy yCTpOUCTBA.

1.2.3.2.2 TlpunsaTeie 0003HAYCHUSI COCAMHEHHS OOMOTOK CHJIOBBIX TpaHC(OpPMATOpOB IO-
SICHEHBI B Ta0yuIie 3.

Tabmuua 3
O0o3Hauenue Coenunenmne o0OMOTKHU
Y nubo y B 3B€3/1y, MOJKIIOUYECHHYIO K CETH C U30JMPOBAHHOW HEUTPAJIbIO
YN 1160 yn B 3B€3/1y, MOJIKIIOUYCHHYIO K CETH C 3a3€MJICHHOW HENUTpabIo
D 6o d B TPEYTOJIbHUK

3neck cuMBOI «N» COOTBETCTBYET PEKUMY HEUTpAIM CETH, a HE PEKUMY HEUTpaIH JaHHO-
ro Tpancopmaropa. UToObl HE TPUXOIUIOCH MEHATH COOPKY Lienel qu(3aluThl IPH OMEpaLusIX ¢
3a3eMJISIOIIMM Pa3beIUHHUTEIEM, PEKOMEHIYETCSl CUMTATh BCE COCIMHEHHBIE B 3BE3]ly OOMOTKH
tpanchopmaTopoB B cetu 110-220 kB umeronumu tum Y N.

CymecTBylOT TpPHU BO3MOXKHBIE COOPKHM OOMOTOK JBYXOOMOTOYHBIX TpPaHC(HOPMATOPOB:
3Be371a—3Be3/1a, TPEYTOJIbHUK—TPEYTOJIbHUK U 3BE37a—TPEYrojbHUK (cOOpKa OOMOTOK B 3UI3ar He
paccMmarpuBaeTcs, Kak He MPUMEHSIONIAsAC B POCCUIICKOM A5IeKTpo3HepreTuke). /IBe U3 HuX Ha3bl-
BalOTCS 0CHOBHbIMU (IPHHATBIE 0003HaUeHus npuBeacHbI B Tabmuie 3): YY0 u Yd11. Bee ocrans-
HbIE TPYIIBI MOTYYAOTCS MyTEeM U3MEHEHUs MOJIAPHOCTH OOMOTOK C OJHOW CTOPOHBI UM MYTEM
LIUKJINYECKOW MEPECTaHOBKU Ha3BaHUW 0OMOTOK (a3. IIpu m3MeHeHuu MOISIPHOCTH rpymia MEHs-
etcst Ha 6 HomepoB (180 rpagycos). IIpu nepecranoBke Ha3BaHuii (ha3 rpymma MeHseTcs Ha 4 HO-
Mmepa (120 rpanycos). [Toatomy u3 0 rpynmnsl nosydarotcst 6 u Bce yeTHsie. M3 11 rpynmel monyda-
I0TCA 5 U BCE HEUETHBIE.

1.2.3.2.3 3Be3na TT, Toku KOTOPOIl TOJBOASTCA K YyCTPOUCTBY, MOXKET UMETh OJJHY U3 JABYX
rpynn — 0 uian 6. To noka3zaHo Ha PUCYHKE 2.

|1 |1

igg L TP
a) 6) B) r)

Pucynok 2 — Coenunenne TT B Hy/neByIO U B LIIECTYIO IpymIisI (a, 0)
U yCJIOBHOE 0003HAUYEHUE ITUX COETUHEHHH (B, T)

PucyHok 2, a COOTBETCTBYET HYJIEBOU Ipymnme (BTOPUYHBIE TOKH COXPAaHWIH HAMpaBIICHUE
COOTBETCTBYIOIIEE TIEPBUYHBIM), PUCYHOK 2, O COOTBETCTBYET IIECTOH TpyIe (BTOPHYHBIE TOKH
HaIpaBJIeHbl BCTPEYHO TIEPBUYHBIM).

Bosmoxns! n1Ba Tuna noakatodenust TT, coOpaHHBIX B 3Be311y, K AuddepeHnanbHON 3aiu-
Te IBYXO0OMOTOYHOTO TpaHcdopmaropa. OHu m3o0pakeHsl Ha pucyHke 3. Ecimm tpanchopmartop
MMeEET pacileUIeHHbIE 0OMOTKH, TO AUQ3alIiTa J0JKHA BKIIOYAThCS HA CYMMY BTOPHYHBIX TOKOB
TT B memnsx AByX MoxyoOMOTOK.
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a) Tun 1 6) Tun 2
Pucynok 3 — JIpa tuna nonkmtouenust TT k cxeme nuddepeHIanbHOM 3auThI

1.2.3.2.4 Takum 00pa3zom, Ipu BEIOOPE yCTAaBOK KOPPEKIHH (Ha30BOr0 CABHTa HEOOXOANMO
YYHUTHIBATH:

"  [IPUHATOE MOJIOKHUTEIHHOE HAIIPABJIECHNUE TOKOB;
= rpynmny cOOpKu 0OMOTOK CHUIIOBOTO TpaHCchopMaTopa;
= tun noaxiroueHus TT k cxeme auddepeHnanbHOM 3alUThI.

1.2.3.2.5 Tlo tabnune 4 (ecnu rpynmna COeIWHEHHUS HEYETHas) WM Mo Tabnuue 5 (ecau
rpyMnna CoeAMHEHNs YETHAsl) BBIOMPAIOTCS IPYIIbl BHYTPEHHEN IM(PPOBOI COOPKU TOKOBBIX IIETIEH.
[Ipu cocraBnenun TaOIMUI[ YYTEHO, YTO B CETU C 3a3€MJICHHOW HEMTpabio Ha CTOPOHE 3BE3/bl CH-
noBoro Tpanchopmaropa mudpoBas cOopka 0JKHA OBITH 00s3aTeTbHO B TpeyrodbHUK (11, 5 nm
1 rpynnel), nHave aud3amura MoxkeT cpabotaTh Ha BHenrHee K3 Ha 3eMITI0 OT TOKOB MOJMUTKU OT
HeWTpanu. B To ke BpeMs mpu He3a3eMJICHHOW HeWTpanu mudpoBas cOOpKa B 3B€3y YacTO J1aeT
HeOOJIBIION BBIMIPHIII B 4yBCTBUTEIbHOCTH. [lo3TOMy, Hampumep, cOopka 1eneil TpaHchopmaro-
poB Ynd11 u Yd11 npou3BoauTcs mo-pasHoMy.

Tabmuua 4 I'pynnsl 1udpoBoil cOOpPKM TOKOBBIX wLemnedl anddepeHInanbHON 3alUThl
TpaHC(OPMATOPOB 3BE3/1a—TPEYTOIBHUK

CoennHeHue cHJI0BOro Tpancopmaropa I'pynna, codupaemasi un()poBbIM yTeM
TT no tuny 1 TT no tuny 2 Co cToponsl 3Be3/161 | CO CTOPOHBI TPEYTOJIbHUKA
YNd11, Dynl YNd5, Dyn7 11 0
YNd5, Dyn7 YNd11, Dynl 11 6
YNd1, Dynll YNd7, Dyn5 1 0
YNd7, Dyn5 YNd1, Dynll 1 6
Ydll, Dyl Yd5, Dy7 0 1
Yd5, Dy7 Ydl1, Dyl 6 1
Ydl, Dyll Yd7, Dy5 6 5
Yd7, Dy5 Ydl, Dy1l 0 o)
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Tabmuna 5 ['pynmst nudpoBoii cOOPKU TOKOBBIX Liemnel auddepeHnanbHON 3aiThl
TpaHc(OPMATOPOB C YSTHHIMU TPYITIAMH COCTUHEHNUH TIEPBUYHBIX OOMOTOK

CoennHeHHe CHJI0BOI0 TpaHcopmaTopa I'pynna, codupaemasi unppoBbIM MyTeM

TT no Tuny 1 TT no Tumy 2 Co ctoponsl 06MoTKH, | CO CTOPOHBI OOMOTKH,
nepBoii B 00O03Haue- | BTOpol B 0003Haue-
HUU COCTUHEHUS HUU COCAMHECHHUS

YNynO YNyn6 11 11

YNyn6 YnynO 11 5

YNyn8 YNyn2 1 5

YNyn2 YNyn8 1 11

YNyn10 YNyn4 11 1

YNyn4 YNyn10 5 1

Yy0, DdO Yy6, Dd6 0 0

Yy6, Dd6 YyO0, DdO 0 6

1.2.3.2.6 IlomyueHHble 3HAUYEHUS Py, COOMpPaEMbIX IU(POBBIM MTyTeM, HEOOXOIUMO BBE-
CTH B YCTPOMCTBO B KaudecTBe ycTaBok: «I pynna TT BH» n «I pynna TT HH» B rpynie ycTaBoK
«Obwue /J[3T». Ilpm 3TOM HYKHO Y4YUTHIBaTh COOPKY OOMOTOK CHJIOBOTO TpaHchopmaropa.
Hamnpumep, ecniu cropona BH tparcdopmaropa codbpana B 3Be3xy, a cropoHa HH B TpeyronsHuk, u
13 TabIUIbl BEIOPAHbI 3HAUEHUSI «CO CTOPOHBI 3Be31bl» — 11, «co cTopoHbl TpeyroapHuka» — 0, TO
HeoOxomumo 3anate yeraBku: « pynna TT BH — 11y, «I pynna TT HH — Oy.

1.2.3.2.7 B cny4yae oTcyTCTBHs MEepBHYHOrO TpanchopmaTopa Toka ¢aszsl B croponst HH
HEOOXOJMMO K COOTBETCTBYIOLIEH (paze MoaBECTH IMEKTPUIECKYI0 CYMMY OOpaTHO HaIlpaBICHHBIX
ToK0B (a3 A u C croponst HH.

1.2.3.3 HoMuHanbHBIE TOKH U KOPPEKIIUS MOTPEITHOCTH, BHOCUMON M3MEHEHHEM MOJI0XKe-
aug PITH

1.2.3.3.1 [nsa pabotsl aupdepeHnnanbHoNl 3auThl HE00X0AMMbl HOMHUHAJIbHBIE BTOPUY-
Heie Toku oomMorok BH u HH cunoBoro tpancdopmaropa, COOTBETCTBYIOIIME €0 HOMUHANbHOU
mownocmu. OHU TPUHUMAIOTCA 32 0a3MCHBbIE BTOPUYHBIE TOKH M 33Jal0TCS C TIOMOIIBIO YCTABOK
«l6as.BH, A» n «l6a3.HH, A» B rpynmne yctaBok «Oo6wue /3T».

1.2.3.3.2 3naueHust 0a3UCHBIX TOKOB OOMOTOK TpaHCc(opMaTopa pacCUUTHIBAIOTCS JIJIS CITY-
yas, korjga B PITH ycraHoBieHO cpeaHee OTBETBICHHUE, a €llle JIydlle — Ha «ONTUMAaJIbHOEe» OTBETB-
JieHue, onpeaensieMoe mo «PykoBosIIMM yKa3aHHsIM MO pesieiHOM 3anuTe», Beimyck 13b. Peannb-
HO JXK€ B XO/JI€ dKCIUTyaTanuu Tpanchopmartopa nonoxenue PITH meHsercs, 4To BhI3bIBAaCT U3MEHE-
Hue 6a3UCHOro TOKA BhICIIEH CTOPOHBI TpaHChopMaTopa. A 3T0, B CBOIO O4Yepe/lb, YBEIHMUMUBAET I10-
IPEeIHOCTh PaboThl AudQepeHnanbHoi 3amuThl. [Io3ToMy B ycTpoiicTBEe MPOU3BOANUTCS KOPPEK-
11 IOTPEIIHOCTH MyTEM KOHTPOJISI COOTHOLIEHHSI TOKOB CTOPOH B Harpy304HOM peKuMe (CpaBHU-
BAaIOTCS TOJBKO TOKU (a3sl A). Koppekuus paboTaer Toabko npu Harpys3kax He meHee 30% ot Ho-
MUHaJIbHON U JIeHCTBYeT MeanieHHo. [loaToMy oHa HE PYHKIMOHUPYET HU NPHU MajblX Harpyskax,
HU NPH KOPOTKUX 3aMBIKAHHUSX.

1.2.3.3.3 YcraBka «Oowue /3T — Pasmax PIIH, %)y OrpaHUYHMBAET «CBEPXYy» JAHMAINA30H
JEWCTBUSI KOPPEKIIMH M JIOJDKHA MPHUHUMATHCS PAaBHOW [TMAITa30HY PETYIMPOBAHUS C MOMOIIBIO
PITH (mampumep, £9x1,77% = 16%). I1pu Be16Ope TOKa MO «ONTHUMAJIHLHOMY» OTBETBJICHUIO YCTaB-
Ka COOTBETCTBYET MAaKCUMAJIbHO BO3MOXKHOMY OTKJIOHEHHUIO OT 3TOro OTBETBIIEHUs. «CHU3Y» AHa-
nazoH orpaHuydeH 4% (y4uuTbiBasi IUCKpeTHOCTh nedcTBus camoro PITH). Jlns oTkiroueHus: kop-
PEKIIMU 10CTaTOYHO BBICTAaBUTh 3HaU€HUE YCTaBKU «Pazwax PIIH, %», paBuoe 0.
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1.2.3.3.4 Tlpu pabote 60Kka KOPPEKLIUH MOTPEITHOCTH, BHOCUMOM U3MEHEHHEM MOJIOK CHUS
PIIH, m3mensieTcss peaibHOE 3HaUeHHWE 0A3MCHOTO TOKa BBICHIEH CTOPOHBI TpaHcdopmaropa. [1o-
CMOTpPETh TEKYIIEe 3HAYCHHE ITOr0 TOKa MOXKHO B MeHIO « Konmpons — l6azBHpaby. llpu oTkitto-
YeHHOM Koppekuuu BenuuuHa «loasBHpa6» nomxkHa coBHOagaTh €O 3HAUYEHUEM YCTaBKU
«l6as.BH, A».

1.2.3.4 TlpenycmatpuBaeTcs onepaTuBHBIN BbIBOj cTyneHeidl [I3T, melicTByrommx Ha OT-
KJIFOUEHHE, 110 CUTHATY AUCKPETHOIO BXOJa WM OT KHONKU «/{37» NULEeBON NAHEIU YCTPOUCTBA.
[Ipu 3TOM B cllydae HCIOIb30BAaHUS ONEPATUBHOTO BBIBOJAA OT AMCKPETHOTO CUTHAJIa HEOOXOAMMO
3arporpaMMHpPOBATH OJIUH M3 MPOTPAMMHUPYEMBIX BXOIOB ITyTEM 3aJaHusl YCTAaBKU: «Bxodwsl — Bxoo
N — @yuk — Bvi6o0 J[3T».

1.2.3.5 A3T-1 (auddepenunanbHas TOKOBaAs OTCEUKA)

JuddepenumanbHas TOKOBas OTCEUKa IpeJHa3HaueHa JUIsl ObICTPOro OTKJIIOUEHMsI IOBpe-
XKJICHHH, CONMPOBOXKIAONMXC OonmbmuM nuddepeHantbHbM TokoM. OHa paboTaeT 0e3 KaKumx—
1100 OIOKUPOBOK M HE UMEET TOPMOKEHHUS.

Crymens cpabaTbiBaeT, KOrja JEHCTBYIOIIEe 3HAUCHHE MEpBOi rapMoHUKH auddepeHnn-
aJIILHOTO TOKa IpeBbliaeT yctaBky «/37-1 — lough/16az». YcraBka cpabaThiBaHus 3a/1aeTCs KaK OT-
HomeHnne auddepeHnnanIbHOro Toka K BTOpUYHOMY 0a3lMCHOMY TOKY cTopoHbl BH.

Taxoke OTKIIOUEHHE IPOU3BOIUTCS, KOT/1a MTHOBEHHOE 3HaueHue auddepeHnuanbHoro To-
Ka B TEUEHHE 3 MC MpeBbImaeT 3HaueHue 2,5 x «loug/16as». OyHKINIO KOHTPOJIS MTHOBEHHOTO
3HA4YEeHUsI MOKHO OTKJIIOYUTb, 3a]1aB ycTaBKy «/{37-1 — Menos. 3nau. — Omxn». OnHaKo cienyer
MIOMHUTH, YTO TPU BBIBEICHHOM KOHTPOJIE MIHOBEHHBIX 3HAUCHHMH OTCeuka paboTaeT MeajeHHee
(Ha camo BbIIEJICHHE IEPBOI TApMOHUKH YXOIUT He MeHee 20 Mc).

[Tpu cpabareiBanuu nudepeHnaIbHON OTCEYKH 110 MTHOBEHHOMY 3HAUEHUIO Ha MHIUKA-
TOpe MOsBJIsEeTCs NpuuMHa cpabateiBanus «/37-1 menosen.». B 3ToM cilydyae cOXpaHEHHbIE B Ia-
paMeTpax OTKIIOYEHHS JCHCTBYIONIME 3HAYCHUS TOKOB MOTYT OBITh HECKOJIBKO 3aHIKEHBI MO OT-
HOIICHMIO K peaibHbIM. JTO CBSI3aHO C T€M, UTO JJIsI KOPPEKTHOM paboThl PUIBTpa MEpBOM rapmMo-
HUKH TpeOyercss He MeHee 20 Mc mocinie nosiBieHus Toka K3, a cpabarbiBaHue AuQOTCEUKU IO
MI'HOBEHHOMY 3HAUYEHUIO POMCXOUT PAHBIIE.

Ecnu nelicTByroliee 3HaueHHe EpPBOM rapMOHUKH TOPMO3HOIO ToKa MeHblle 0,3 oT 3Have-
HUS TepBOMl TapMOHUKM JMdQepeHInanbHOro TOKa, TO BEJIMYMHA CTYHNEHHM cpabaThIBaHUS
lough/16as ymenpiiaercs BiBoe.

B HeKoTOpBIX 0COOBIX CiydyasX MMeeTcsl HE0OXOIMMOCTh BBOJMTH 33/E€PKKY MO BPEMEHHU
cpabaThIBaHUs JAHHOW CTYNEHH (HAIpuMep, JUIsl YBEIIMYCHUST YyBCTBUTEIBHOCTH ITyTEM OTCTPOUKH
0 BpEeMEHH OT OpOCKOB TOKAa HaMarHW4MBaHUs). Bpems 3agepkku 3agaeTrcs YCTaBKOM
«I3T-1 — T, c». PexoMeHayeTCs MCIONB30BaTh BPEMEHHYIO 3a/epikKy Toibko mpu KPAWHEM
HEOBXO/JMMOCTH, a npu HOPMAJIbHOM HCIOJIb30BAaHWM CTYNIEHUM 3a/laBaTb BpeMs
«/[3T-1—T, c—0,00».

Bpewmst neiictBus 3amuThl «73awy, ¢», BBIBOAUMOE B MeHIO « Cpabamvisanuey, OTCUUTHIBA-
€Tcs OT MOMEHTa CcpadaThIBaHHsI TOKOBOTO OpTaHa J0 3aMBIKaHUS KOHTAKTOB pelie OTKIIIoYeHHs. B
CBSI3U C T€M, YTO BpeMs paboThl HU(POBOTO (HMIBTPA MEHSETCS B 3aBUCHUMOCTU OT BEJIMYMHBI U
(dbopMBI TOKa, BpeMEHHOW MHTEPBa C MOMEHTA TIOSBIICHHS aBapUH JI0 3aMbIKaHHsI KOHTAKTOB pelie
OTKJIIOYEHHUSI MOXET OBbITh HECKOJIBKO 3aHMKeH. [l orpesiesieHus] TOYHOTO BPEMEHU MOXHO BOC-
MTOJIb30BAThCS aBAPUUHON OCIIMILIOTPAMMOM, 3aICBIBAEMON YCTPOHCTBOM.

[Tapametps! auddepeHnnanbHON 0TCeUKH NpUBeIeHb! B Tabnue 6.
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Tabauua 6

HaumeHnoBaHHe mapamMeTpa 3HaueHue
1 JInama3oH U3MEHCHHS YCTAaBKH I10 TOKY (IT0 OTHOIIEHUIO K l543), 0.€.: 4.0-30,0
2 Jluama3oH yCTaBKHU IO BPEMEHH, C: 0,00 - 3,00
3 JIUCKpETHOCTh yCTaBOK:
110 TOKY 0,1
110 BPEMEHH, C 0,01
4 OcHOBHasl MOTPEIIHOCTh CPabaTHIBAHHUS:
o Toky, ot 16a3, % +5
10 BPEMEHHU:
BBIepKKa 6onee 0,1 ¢, oT ycTaBku, % +3
BbIIepkKa MeHee 0,1 ¢, Mc (mpu BBeieHHOM 3azepxkke «7T, c») +10
5 Bpewms cpabatsiBanus (ipu « 7,c — 0,00 »), mc
(BKJTFOUAst BpeMsl 3aMbIKaHHSI BBIXOJHOTO PEJie) 20-35
6 Koaddumuent Bo3Bpara 0,92 — 0,95*

* Jlns TOKOBBIX opraHoB ko3¢ dunreHT Bo3Bpara paseH 0,95, a npu toke menee 0,41 yon sr
koa¢dunreHT Bo3Bpara ymenbiaercs a0 0,92.

1.2.3.6 A3T-2 (awyBcTBUTEIBHAS CTYIEHDb C TOPMOKEHUEM )

1.2.3.6.1 JlanHas cTymneHb NMpeaHA3HAUYCHA JUISl 3aIIUThI IBYXOOMOTOYHOTO TpaHCHOpPMATO-
pa Kak OT TOBPESKIACHUMN, COMPOBOMXIAIOIIMXCS OOJIBITMMH 3HAYCHUSIMHU TOKOB, TaK U OT MEKBUTKO-
BbIX 3aMBIKaHI/II>'I, IIpU KOTOPBIX 3HAYCHHUC aBapHﬁHOFO TOKa MEHBIIIE HOMUHAILHOI'O TOKa OOMOTKH
TpaHchopmaTopa. XapaKTepUCTUKa cpadaThIBaHMs CTYICHHU MPUTOAHA JUIS TpaHc(HOpMaTopoB C
OAHOCTOPOHHHUM U ABYXCTOPOHHUM IMUTAHHUECM.

1.2.3.6.2 Xapakrepuctuka cpabaTbIBaHUS

Xapaktepuctuka cpabaTbiBaHUs (TOPMO3HAsI XapaKTEPUCTHUKA) OTPEIEISAETCS COOTHOIICHU-
eM TudepeHIaTbHOr0 1 TOPMO3HOTO TOKOB.
TopMmo3Has XxapakTepucTUKa H300pakeHa Ha pUCYHKe 4.

Y
A 10ugb/I6as

3oHa cpabambigaHusi

C ~ 60 rpag.

>
(o9)

101/ 16a3 |

[

»

Imopm/l6a3
A 4

\ 4

h 4
X

hmZ/ l6as

Pucynox 4 — TopmosHas xapaktepuctuka crynenn [[3T-2
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Topmo3Hast XapaKTepUCTUKA OINPEIEIIETCS] YCTaBKaMU:
«lol/N6a3»  — vunumaneHbi AU epeHInaNbHbIA TOK (OTHECEHHBIN K |543) cpabaThIBaHuS;
«Kmopm, %» — k03(hUIHEHT TOPMOXKEHUS BTOPOTO YYaCTKa XapaKTEPUCTUKY;
«lm2/16a3»  — TOYKa BTOPOTO M3I0Ma XaPAKTEPUCTUKH.

XapakTepucTUKa UMEET TPH yJacTKa:

YHYACTOK 1 (otpe3ok A — B): Touka B (Touka mepBoro u3jiaoMa XxapakTepUCTUKH) MOJIyda-
€TCsl KaK mepeceueHue yctaBku «/[37-2 — 101/16a3» ¢ npsamoii, mpoxoasiel yepe3 Havaiao KOOpIau-
Hat 1 Touky C. Ha manHOM ydactke nud¢epeHIHanbHblid TOK, HEOOXOAUMBIN ISl OTKIFOYCHUS,
MTOCTOSIHHBIM.

YHYACTOK 2 (mexnay Toukamu B u C): Touka C onpenensercss 1ByMsl yCTaBKaMH — HaKJIO-
HOM TipsiMOit «/[3T-2 — Kmopm, Y%o» u «/[3T-2 — Im2/16a3».

YYACTOK 3 (mpaBee Touku C ): Hayaso Jie)KUT B Touke C, HAKJIIOH ydyacTKa MOCTOSIHEH U
paBeH 60 rpagycam.

Takum oOpasom, njomanas A, B, C genut miockocts XY Ha JBE 9acTH — 00JIacTh cpadaThl-
BaHUs M HecpabaThiBaHUs. Bce 4TO JISKUT BBIIIE JIOMAHOM, SIBISICTCS 001ACHbIO CPAOAMBIGAHUSL.

Eciu pacdeTrHoe coOTHOIICHHE TOKOB 10ugh / |lmopm nexuT BeIllie TPAHUIIBI pa3IeIeHUs 00-
JacTei, TO MPOUCXOIUT cpabaThiBaHUE (IIPH OTCYTCTBHU B STOT MOMEHT OJIOKMPOBOK IO JAPYI'MM
YCIIOBUSIM, HaIipuMep, 10 BTOPOW TAPMOHHMKE), U YCTPOHUCTBO BBIJJACT CUTHAN HA OTKJIFOUCHUE.

Crnenyer y4uThIBaTh, YTO MPH HMPUHATOM CIIOCOOE (OPMHPOBAHUS TOPMO3HOTO TOKA TOP-
MOKEHHE MMEeTCs U Npu BHyTpeHHeM K3 nmaxe npu ogHocTtopoHHeM nuTanud. OJHAKO B 3TOM
cllyyae TOPMO3HOHW TOK BIBOE€ MeHbIIE NU((EPESHIUATLHOIO W YyBCTBUTEILHOCTh 3alUTHI BCE
paBHO ompeeNsieTcs yaacTkoM AB XapakTepuCTHUKH.

Hmeercss BO3MOXXHOCTh BBOAMTH 33JCpXKKy Ha OTKJIIOUEHHE Ha BpEMs, ONpeAesieMoe
ycraBkoit «/[3T-2 — T, c». BooO1e cTyneHb ¢ TOPMOKCHHEM SIBIISIETCSI OBICTPOICHCTBYIOIICH, T1e-
JBI0 KOTOPOM SIBISIETCS] KaK MOXHO OoJiee OBICTpOe OTKIIFOUEHHUE 3aIIMIAaeMOro o0beKTa Mpy aBa-
pun. Ho B HEKOTOPBIX ciTydasx ObIBacT yI0OHO BBECTH 3a/ICPKKy Ha OTKIIFOUEHHUE (HampuMep, Ipu
npoBepke (HYHKIIMOHHPOBAHUS YCTpOHCTBa). PekoMeHayeTcs B HOpMajJbHOM SKCILTyaTalldOHHOM
pexkume 3anmaBath yctaBky «/[37-2 — T, ¢ — 0,00».

Bpems nelictBus 3amuthl «73au», BBIBOIUMOE B MeHI0 « Cpabamvbiéanuey, OTCUUTHIBACTCS
OT MOMEHTa cpabdaThIBaHUs TOKOBOT'O OpraHa JI0 3aMbIKaHHs KOHTaKTOB peJie OTKIIoueHus. B cBs3u
C T€M, 4TO BpeMs padoThl HIMPPOBOro PUIbTpa MEHSAETCS B 3aBUCUMOCTH OT BEJIMYUHBI U (POPMBI
TOKa, BPEMEHHOW MHTEPBAJI C MOMEHTA TOSABIICHUS aBapUU 10 3aMbIKAHUS KOHTAKTOB PEJEe OTKIIO-
YEeHHsI MOXKET ObITh HECKOJIBKO 3aHIKEH. {7151 onpenenenrs ToOUHOro BpeMEHN MOKHO BOCIIOJNb30-
BaThCs aBapUIHON OCLUIUIOrPAMMOM, 3aIIUCBIBAEMOM YCTPOMCTBOM.

1.2.3.6.3 bnokupoBka 1o BTOpoil rapMOHUKE IIPpU OpOCKe TOKa HaMarHU4YMBaHUS

bnokupoBka OCHOBBIBaeTCS Ha KOHTpPOJIE OTHOILICHMS JEHCTBYIOIIErO 3HAUYEHUS BTOPOM
TapMOHMKH K JIEHCTBYIOIIEMY 3HAUEHHIO TIEpBOI TapMOHUKH AuddepenimanbHoro Toka. CpadaThl-
BaHUE CTYMEHU C TOPMOKEHHEM OJOKHMPYETCsl, €CI KOHTPOJIMPYEMOE COOTHOLICHHE MpPEBbINIAET
ycTaBky «l022/I021». BIOKMpOBKa HAXOIUTCS B AKTUBHOM COCTOSIHUH JIO T€X MOP, TTOKA OTHOIIECHUE
HE OIYCTHUTCS HI)KE YCTaBKH.

Pexomennyemast ycraBka «l022/I021 — 0,15».

B cnydae He ucnonp30BaHus OJOKUPOBKU O BTOpoit rapmonuku [I3T-2 pekomenayercs 3a-
rpyouTh ycTaBky «l0e2/1021» 10 MakCUMalbHOTO 3HAYEHHUSI.

[TpenycMoTpeH cnenuaibHbBIN aHaIu3 Xapakrepa JudepeHIaIbHOro TOKa, O3BOJSIOIUI
CHUMAaTh OJIOKHPOBKY MO BTOPOM I'apMOHMKE, €CIIM MOSBIEHUE TApMOHUKH BBI3BAHO HE OPOCKOM
TOKa HaAMarHW4YMBaHHUs, a HACBHIILIEHUEM TpPaHC(HOPMATOPOB TOKA AaNEPUOTUUYECKON COCTABISIOIEH
Toka K3.

[TapameTpsl CTYHIEHH ¢ TOPMOXKEHUEM MTPUBEICHBI B Ta0IHULIE 7.
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Tabauua 7

HaumeHnoBaHHe mapamMeTpa 3HaveHune
1 JInama3oH U3MEHEHHS YCTaBOK IO TOKY (IO OTHOIICHHIO K 543), 0.€.:
«lo1N6az» 0,3-1,0
«lm2/16a3» 1,0-3,0
«loz2/Io21» 0,06 — 1,00
3  Jluanazon uzmeHeHHs kod(hduirenta TopmoxeHus: «Kmopm, %o»: 10 - 100
4 ]lmama3oH YCTaBKH I10 BPEMEHH, C: 0-3,00
5 JIMCKpETHOCTh YCTaBOK:
«lo1/16as», «lm2/N6a3» 0,1
«loz22/loz1 0,01
110 BPEMEHH, C 0,01
6 OcHOBHas MOTPEIIHOCTh CPabaTHIBAHUS:
1o TOKY, oT 16a3, % 15
110 BPEMCHHU:
BhIIepkKa Oonee 0,1 ¢, oT ycTaBku, % +3
BbIepkka Menee 0,1 ¢, Mc (pu BBeieHHO! 3aepikke «7, ¢») +10
7  Bpewms cpabatsiBanus (ipu « 7,¢ — 0,00 »), mc
(BKJIOYAst BpeMs 3aMbIKaHUS BBIXOJHOI'O PEJIE) 45 - 65
8 Koaddunment Bo3para 0,85

1.2.3.7 JA3T-3 (curnanuzanus HebanaHca B miiedax AuQdepeHunaibHON 3aiiThl)

J3T-3 xoHTpOIMpyeT AeHCTBYyIolIee 3HaueHne AuddepeHunanbHoro Toka Tpex ¢as. Ecnu B
TEUCHHE BPEMEHHU, OmpeensieMoro yctaBkoi «/[37-3 — T, c¢», muddepeHIaTbHBIN TOK MPEBBIIIACT
ycraBky «/J®D3-3 — lough/16as», To 3aropaetcs ceeroaunon «Hebananc [3T» n oToOpaxaercst cooT-
BETCTBYIOIIAs HAANUCh HAa MHIUKATOpe. Takke 3aMBIKAIOTCS KOHTAKTHI pene «CueHanuszayus» u
3aropaercsi CBETONO] «BrewHsa Heucnpagnocmsy», 4TO CUTHAJIM3UPYET BOSHUKHOBEHHE BHELTHEH
HEUCIIPaBHOCTH.

OOBIYHO ycTaBKa MO TOKY BBHIOMPAETCS] MEHbIIE, YeM MUHUMAaJIbHAs YCTaBKa YyBCTBUTEIb-
Hoii crynenu JI3T-2 («l01/I6a3»), a ycTaBKa 110 BpEMEHHU MOpPsAKA HECKOJIBKUX CEKYH/I, UTO M03BO-
JISIeT BBIABIIATH HEUCIPABHOCTH B TOKOBBIX LEMAX AU depeHIINaTbHON 3alUThI.

[Mapamertpsr I3T-3 npuBenens! B Tabnuie 8.

Tabnuua 8
HaumenoBaHue napamerpa 3Havenune
1 [Iuama3oH M3MEHEHHsl YCTABKH MO TOKY (110 OTHOLICHUIO K lg43), 0.€.: 0,1-2,0
2  JlmamaszoH yCTaBKH IO BPEMEHH, C: 1-999

3 JIMCKpETHOCTb YCTaBOK:

o TOKY, A 0,1

TI0 BPEMEHH, C 1
4 OcHOBHas MOTPEIIHOCTh cpabaThIBAaHUS:

1o TOKY, oT 16a3, % 5

110 BPEMEHH, OT YCTaBKH, %o +3
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1.2.4 MakcumanbHas TOKOBas 3amuTa croponsl BH tpanchopmaropa (MT3 BH)

1.2.4.1 MT3 BH umeert 2 cTyneHn ¢ HE3aBUCUMOUW BPEMATOKOBOM XapaKTEePUCTUKON M KOH-
TPONHMPYeET TpH (Pa3HBIX TOKA BEICIIEH CTOPOHKI TpaHchopmaTopa | sy, Is w, lc sa-

1.2.4.2 Mmeercst BO3MOKHOCTD ISl K&KIOH CTYNEHH HE3aBHCHUMO 33/1aTh BPEMsI M TOK cpa-
OarbiBaHus. JlaHHBIE mHapaMeTpbl OMNPEAEINAIOTCS COOTBETCTBYIOIIMMU YCTaBKaMH B TIpYIIax
«MT3-1(2) BH».

YcraBka 1Mo TOKy Kaxknou u3 crynenein «MT3-1(2) BH — I/I[nom.en» 3a1aeTcsi Kak OTHOIIIE-
HUE BTOPUYHOTO TOKa cTopoHsl BH cuoBoro tpanchopmaTopa HemocpeaCTBEHHO MOIBOASAILICTOCS
K YCTPOMCTBY K HOMUHAJIBHOMY TOKY BXOJIOB YCTPOWCTBA, K KOTOPBIM IOJKJIFOYAKOTCS BTOPUUHBIE
nenu TT croponst BH cuioBoro tpanchopmaropa. HoMuHambHbIe TOKH aHAJOTOBBIX BXOJIOB
yCTpOICTBa (PUKCUPYIOTCS IIPH 3aKa3e.

1.2.4.3 [Insa omepatuBHOro BhiBojaa cryneHedr MT3 BH u3 aeiicTtBus mpemycMmarpuBaercs
MPOrpaMMHUPYEMbIA JTUCKPETHBIN BXOJ U KHONKA «MT3 BH» Ha nuiieBoil manenu yctpoicTs. [Ipu
BbIBosiIe MT3 BH 1o kakoif-mubo U3 yKa3aHHBIX MPUYUH MIPOUCXOTUT BBIBOJ BCEX CTYIEHEH He3a-
BHUCHMO OT UX pPeXKHUMa paboThl (HallpuMep, HAIMYUE OAHOIO U3 BUJIOB YCKOPEHUS).

B yctpoiicTBe npeaycmaTpuBaeTcs 3aJaHUE OTIEIBHOTO BXOJa JIJIS ONEPAaTUBHOIO BHIBOJIA
ornensHo MT3 BH ycraBkoii « Bxodwl — Bxod N — @yuk — Buieoo MT3 BH», mu6o MT3 BH u MT3
HH ycraBkoit «Bxo0bt — Bxoo N — @ynx — Bvieoo MT3 0buy. ».

1.2.4.4 TlpenycMarpuBaeTcss BO3MOXHOCTh OJIOKHUPOBKU Ka)XIOH CTYINEHU B OTIEIBHOCTH
IIPY BBISBJIICHUU OpOCKa TOKA HAMAarHUYHMBAaHUS TpaHcPopMmaTopa. YKazaHHAs BO3MOXKHOCTH 3aja-
etcs yctaBkoit «M13-1(2) BH — Brokup. npu BHT».

Bpocok Toka HaMarHWYMBAHUS BBISBIISICTCS HA OCHOBE COOTHOIICHUS BTOPOU U IEPBOM Tap-
MOHUK auddepeHnranbHoro Toka (cMm. m. 1.2.3.6.3) u ABiseTCsl €AMHBIM KPUTEPUEM IPU OJIOKHU-
poske JI3T-2, Bcex cryneneit MT3 BH u MT3 HH.

1.2.4.5 ®ynkuuonabHO-orndeckas cxema MT3-1(2) BH npusenena Ha pucyske 5.

Beog MT3 BH o1 "\ Myck MT3-1(2) BH|
KHOMKM unu no J1C /

PT MT3-1(2) BH BHT | L t
| (2) & " Omkn &

e |72| —<Cpab. MT3-1(2) BH|
Bxa Q| TmT3-1(2) BH

| BM-6nokupoBka )
«1»
Omxn

| Buisog MT3 BH

Pucynok 5 — @yHkiuoHanbHo-10rH4eckas cxema 6i1oka MT3-1(2) BH
1.2.4.6 TMapamerpsi ctyneneir MT3 BH npuBenens! B Tabmuie 9.

Tabnuma 9
HaumeHoBaHue mapamerpa 3Hauenne
1 JInana3oH U3MEHEHHsI YCTaBOK I10 TOKY:

JUTS TIEPBO# cTynieHu «I/Inom.émy (110 OTHOMEHUO K | yoy ar), O.€. 0,08 — 40,00
(HpI/I IHOMBH = SA, A) 0,40 — 200,00
(HpI/I IHOM.BH = lA, A) 0,08 — 40,00

JUTsL BTOPOM CTyneHu «I/Inom.en» (110 OTHOIIEHUIO K | o 1), O.€. 0,08 — 40,00
(HpI/I IHOM.BH = SA, A) 0,40 — 200,00
(HpI/I IHOMBH = IA, A) 0,08 — 40,00
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[Tponomxenne TabIUIB 9

HaumeHnoBaHue mapamerpa 3HaueHune
2 Jlmama3oH yCTaBOK 10 BPEMEHH, C:
JUTSI TIEPBOM CTYTICHU 0,00 — 20,00
JUTSI BTOPOM CTYIICHH 0,10 —99,99
3 JIMCKpEeTHOCTh YCTaBOK:
1o TOKy, A 0,01
110 BpEeMEHH, C 0,01
4 OcHOBHas IOTPEIIHOCTh CPpadaThIBAHHS:
10 TOKY, OT YCTaBKH, %o 5
10 BPEMEHHU:
BbIIepkKa Oosee 1 ¢, oT ycTtaBku, % +3
BbIIEpKKa MeHee 1 ¢, MC 125
5 Koaddunment Bo3Bpara 1mo TokKy 0,95-0,92
6 Bpewms cpabatsiBanus (npu «T, ¢ — 0,00»), mc, He OGosee 25
7  Bpewms Bo3Bpara, Mc, He Ooee 40

1.2.4.6 Buytpennss nudponas coopka 1emneii Tpancpopmaropa Toka B TPEyTrOJIbHHUK

1.2.4.6.1 B cootBerctBuu ¢ TpeboBanusimMu PY 13A crynmenn mMakcuMaibHOW TOKOBOM 3a-
IIUTHI, YCTAHOBJIIEHHOW HAa CTOPOHE BBICLIETO HANpPSKEHUs CUIIOBOTO TpaHchopMaTropa ¢ OJJHOCTO-
POHHUM MHUTAaHUEM, JOJDKHBI OBITh PUCOEAMHEHBI K TpaHC(HOpMATOpaM TOKA, COSTUHEHHBIM B Tpe-

YIr'OJIbHHUK, B HCJIAX MPEAOTBPALICHNA HECCIICKTHUBHOT'O JIeHUCTBUS IIPpH 3aMbIKaAHUAX HA 3€MIJII0 B CCTU
110-220 B.

1.2.4.6.2 TlpenycmaTpuBaeTcs HCHOJIB30BAHUE YCTPOMCTBA B CETSAX KaK C 3a3eMIICHHOU
HEeHTpaliblo, TaK ¥ C U30JIMPOBAHHON. DJIEKTPUUECKOE COETUHEHHE M3MEPUTENIbHBIX TpaHcpopma-
topoB Toka — BCEI'ZIA B 3BE31VY. Ilpu He0o0X01uMOCTH, POU3BOAUTCS BHYTPEHHSIS ITudpoBas
cOopka TOkoBbIX Lieneil croponsl BH Tpancgopmaropa B TpeyroibHUK U UCIIOJNIB30BAaHUE TOTYUEH-
HBIX TOKOB AJisi peannsauuu crynened MT3 BH. IIpu 3ToM BO3MOXHBI /1Ba BapuaHTa HaCTPOMKHU
TepMHUHAJa ¢ TOMOIIbI0 ycTaBku « Obwue — Coopra MT3 BH — Y/ Ay:

- «Y» (36e30a). Vcnonb3yercss B CETAX C HE3a3eMJICHHOH WIM KOMIIEHCHPOBAHHOM
HelTpanbio. Coopka MT3 BH B Tpeyronbauk He npousBoautci. MT3 BH nelictByer
CTaHJApTHO, pearupys Ha BEIUYMHBI (a3HbIX TOKOB. Takas cOOpka COOTBETCTBYET
CTaHJapTHOMY nojaxioueHnto MT3 Ha 3Be3qy.

- «A» (mpeyeonvnux). Vcmonedyercs B ceTsX ¢ 3(PPeKTMBHO3a3eMIIEHHOW HEUTPaJIbio
(110 xB u Boite). I[Ipoussoaurcsa LHUOPOBASA CBOPKA nonBoauMbIx (ha3HBIX TOKOB
B TPEYyrojbHMK, MpUUeM ucnoib3yercss 11— rpynmna cOopku. IIpu 3Tom ycrpansercs
HyJIeBasi MOCJIEeI0BaTENbHOCTh. BelnynHbl TOKOB Ha BBIXOJI€ TPEYTroJIbHHMKA (peanu3o-
BaHHOTO BHYTPH YCTpOICTBa) B HOPMAJIbHOM pPEXKUME B \/§pa3 MPEBBIIIAIOT (a3HbIe
TOKH, YTO COOTBETCTBYET CTaHIAPTHOM 3JIEKTPUUECKON COOpKe B TPEYrojbHUK. B 3TOM

pexxume HeoOxomumo BbicTaBiaATh YCTABKMU Takxke kak mpu cbopke ueneit TT B
TPEYI'OJIbHUK.
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MT3-BH»
OTKIMIOYEHUS

BblKnto4aTens
Pucynok 6 — Cxema peanusauuu cryneneit MT3 BH
B 3aBUCHMOCTH OT TOJIOKEeHHS ycTaBku « Oowue — Coopka MT3—BH»

1.2.4.7 Yckopenue MT3 BH

1.2.4.7.1 Yckopenue cryneneit MT3-1 BH, MT3-2 BH BBoauTcs aBTOMaTH4ECKH HAa BpeMs
3 ¢ TIpH MOSIBJICHUH CUTHAIA Ha MPOTPaMMHUPYEMOM JTUCKpeTHOM Bxozae «PIIB BH», GyHKuus Ko-
TOPOTO 3a/1aeTcs YCTaBKOU «Bxoodwvt — Bxoo N — @ynx — PIIB BH». BBon yckopeHus mt000# cTyrme-
HU MOKET OBbITh OTKJIIOYEH YCTaBKaMHU.

1.2.4.7.2 Brinepxka Bpemern yckoperust MT3 BH (T'ycxop ) OMHAKOBA JJTs BCEX CTYIIE-
Hell u 3anaerca ycraBkoil «O6wue — Tyckop.en, c». Ecnu nna cryneneit MT3 BH 3anana ycraBka
o BpeMeHu MeHee 3HaueHus «Obwue — Tyckop.eH, c», 10 npu yckopenuu MT3 3ananHas Bbl-
JiepKKa coxXpaHseTcs (IefcTByeT MeHbIas yCTaBKa).

1.2.4.7.3 Cnenyer MOMHMTb, YTO BBIIEpkKa BpeMeHU «Obwue — Tyckop.eH, c» JOIKHA
oOecneunth HexaeWctBue MT3 mpu Opockax TOka HAMarHMYMBAaHUS B CiIydae, €clid B paboOTy He
BBeJieHa O6iokupoBka MT3 BH npu 6pocke Toka HamMarHM4MBaHUs.

1.2.4.7.4 YctpoiicTBOM IpeaycMaTpUBaeTCs BO3MOXKHOCTh ONEPAaTUBHOIO BBIBO/IA YCKOpE-
Husg MT3 BH npu BritoueHuu BbIKIHOYATENS OT AUCKPETHOrO BXoza. [list aToro Heobxonumo 3a-
1aTh (PYHKIMIO ONEPAaTHBHOIO BBIBOJA YCKOpEHHUs Npu BkiItodeHnn MT3 ogHOMy M3 mporpammu-
PYEMBIX BXOJIOB C TTOMOIIBIO YCTaBKU «Bxo0dbl — Bxod N — @ynk — Buis.yck. MT3».

1.2.4.8 BonbT™meTpoBas 6J0KHpPOBKA (1100 KOMOMHUPOBAHHBIH MTyCK 110 HAIIPSYKEHHIO)

1.2.4.8.1 BonbsT™MeTpoBasi OJIOKMPOBKA MM KOMOMHHPOBAHHBIN ITYCK MO HAIPSDKEHHUIO MO3-
BOJISIFOT JIYYLIE OTCTPOUTBCS OT HAarpy30YHBIX TOKOB U MOTYT BBOJUTBLCS B JACHCTBUE HE3ABUCHUMO
st kaxaou crynesu M T3 BH ¢ momomsto yeraBku «MT73-1(2) BH — BM-6o0xkupoexa — Bray.

1.2.4.8.2 EcTb BO3MOXXHOCTh peann30BaTh i cTyneHed MT3 nnbo KOMOMHMpPOBAHHBIN
MyCK MO HaNpsHKEHUIO, TUO0 MyCK MUHUMAIBHOIO HANpsDKEHUS (BOJBTMETPOBast OJIOKHMPOBKA) B
3aBUCUMOCTH OT TOTO, KAKOM IHUCKPETHBIM CUTHAJ MOJAETCA Ha IMporpammupyemMsiii Bxon «BM-—
OJIOKMPOBKa», (PYHKIUS KOTOPOTO 33JaeTcsl YCTaBKOW «Bxo0dwvr — Bxoo N — @ynx — BM—6a0kup. ».
JIMCKpETHBII pa3pelaronnii CUTHAI MOXHO MOJY4HUTh JIMOO C peie MUHUMAIBHOTO HaIpsHKEHUS
(peanmu3oBaB, TEM CaMbIM, BOJBTMETPOBYIO OJOKHPOBKY), OO CO CXEMbl, KOHTPOJIHUPYIOLIEH Kak
JMHEWHbIE HANPSKEHMsI, TaK M HANpsDKEHUE oOpaTHOM IMOCIEeN0BaTEIbHOCTH (PEeaan30BaB, TAKUM
o0pa3oM, KOMOMHHMPOBAHHBIA IMYyCK IO HampspkeHuto). Cxema KOMOMHUPOBAaHHOTO IyCKa IIO
HanpsHKEHUIO IPUBEICHA Ha PUCYHKE /.
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KVZ1

KV1 - pene MyuHMmMmanbHoro
¢ NMHEWNHOro HanpsaXeHus

KVZ1 - pene makcumanbHOro
HanpsiXxeHus obpaTHoOM
nocrnenoBaTenbHOCTU

KV1

KVZ1 KV1 Ha BXO[4,
*— ~d «BM-6n0kupoBka»

Pucynok 7 — ITyckoBoii opran HampspKeHUS
JUI peain3allii KOMOMHUPOBAHHOIO ITycKa 110 HANPSyKEHUIO

1.2.4.8.3 Ilpu BKIFOUCHHOW BOJIBTMETPOBOM OJIOKMPOBKE JJIsI CpabaThIBaHUS 3aIlMThI HEOO0-
XOJIUMO, YTOOBI Ha MPOTPAMMHPYEMOM BXoJie « BM-010kuposKkay ObUT aKTUBHBINA CUTHAI.

1.2.5 MakcumanbsHas TokoBas 3amuta cropousl HH tpancdopmaropa (MT3 HH)

1.2.5.1 MT3 HH umeer oaHy CTyNeHb C HE3aBUCUMON BPEMATOKOBOW XapaKTEPUCTUKON U
KOHTPOJHUPYET TpH (Pa3HBIX TOKA HU3IIEH CTOPOHBI CUIIOBOTO TpaHchopmaropa ly ym, |s pm, lc um

1.2.5.2 Mmeercst BO3MOXKHOCTD JIJISl pacCMaTpUBAEMOM 3alllUTHI 3a/1aTh BpeMs M TOK cpada-
ThiBaHUS. JlaHHBIE mMapamMeTpbl OIpPEAENSIOTCS COOTBETCTBYIOIIMMM YCTaBKaMHU B TpYIIe
«MT3 HH».

VYcraBka o Toky «MT3 HH — I/Inom.nu» 3afaercst Kak OTHOIIEHHWE BTOPUYHOI'O TOKa CTO-
pousl HH cunoBoro Tpancdopmaropa HEMOCPEICTBEHHO MOABOJSIIETOCS K YCTPOHCTBY K HOMHU-
HaJIbHOMY TOKY BXOJIOB YCTPOMICTBA, K KOTOPBIM HOJKJII0UatoTcsi BTopuuHble nenu TT croponsr HH
CHJIOBOro TpaHcopmaropa. HoMuHadbHBIE TOKM aHAJIOTOBBIX BXOJOB yCTpPOWCTBAa (PUKCHUPYIOTCS
IIpH 3aKase.

1.2.5.3 IIpexycmorpeno neiicteBue MT3 HH ¢ paznuunbIiMu BBIIEpKKAMH BPEMEHH Ha OT-
KJIIOYEHHE BBIKJItOYaTes sl HU3IIEeH (¢ MOMOIIbio porpaMMmupyemoro pene «M713-HH» 3aaaB ycTas-
Ky «Pene — Pene N — Touka — Cp. MT3HHunaHH») u BBICIIEH CTOPOHBI CHIIOBOTO TpaHchopmaTopa
(c moMoIIEI0 O0LTUX pene OTKIoUeHUs — «Omii. 1», «Omxn. 2» u «Omxn. 3»).

1.2.5.4 Ycrakoit «MT3 HH — /leticm. na BH» Bo3MoxHO 3anpenieHue aevicreus MT3 HH
Ha BBIKJIFOUaTesb cTopoHsl BH Tpancdopmatopa.

1.2.5.5 JIns oneparusHoro BeiBoga MT3 HH u3 neiictBust mpegycmaTrpuBaeTcsi mporpam-
MHPYEMBIA JTUCKPETHBIN BXOJ U KHoNKa «M713 HHy» Ha nuueBol naHenu ycTpoucts. [Ipu BeiBOME
MT3 BH no kaxoii-nmu6o U3 yka3aHHbBIX NPUYMH poucxoauT BeiBoj ctyneHn MT3 HH nezaBucu-
MO OT UX peXKrMa paboThl (HalpuMep, HATMYKHe OJHOTO U3 BUJIOB YCKOPEHUS).

B ycrpoiicTBe npenycMaTpuBaercs 3aaHue OTIEIbHOIO BXOJA Ul ONIEPAaTUBHOIO BBIBOJA
ornensHo MT3 HH ycraBkoit «Bxodst — Bxoo N — @ynx — Bvisoo MT3 HH», nn6o MT3 BH u MT3
HH ycraBkoit «Bxo0si — Bxoo N — @ynx — Bvi6oo MT3 obuy. ».

1.2.5.6 IIpenycmarpuBaercs Bo3MoxkHOCTh O1okupoBkrn MT3 HH npu BbIsiBIeHHH Opocka
TOKAa HaMarHWYMBaHWS TpaHchopMmaTopa. VYKazaHHas BO3MOXKHOCTh 3a/1aeTCs  YCTaBKOU
«MT3 - HH — Brokup. npu EHT».

Crp. 24 BIIBA. 656122.038 PO



BbiBog MT3 HH ot Myck MT3 HH
KHOMku unw no J1C

[ PT MT3 HH BHT T

(«@yllkuuﬂ»
}7A{ Cpa6. MT3-HH wa HH|

&
0
«BM- 6ﬂokupoeka» / Ll
; TMT3-HH Ha HH -
BM-6nokvpoBka Brn ! «[eiicm. na
«1» BH»

Omkn t i 0
[ Bbigon MT3 HH }74 7 Omxa Cpa6. MT3-HH na BH|

Bkn

[iﬁ

TMT3-HH Ha BH

Pucynok 8 — ®ynkuunonansHo-noruueckas cxema MT3 HH

1.2.5.7 IMapamerpet MT3 HH yxazauus! B Tabnuie 10.

Taomuma 10
HaumeHoBaHue napamerpa 3HavyeHue
1 JInana3oH ycTaBKH 10 TOKY «I/InHom.nuy:(110 OTHOMIEHUIO K |00 1), 0.€. | 0,08 — 40,00
(mpu lgoyrun = 5A, A) 0,40 — 200,00
(HpI/I IHOM.HH = lA, A) 0,08 — 40,00
2 Jlmama3oH yCTaBOK 110 BPEMEHH, C:
nerictBue Ha nporpammupyemoe pene (« Touxa — Cp.MT3HHnaHH») | 0,10 — 99,99
nericteue Ha odmue pene otkmodeHus (Otki. 1, OTkin.2, OTki.3) 0,10 -99,99
3 JIMCKpETHOCTH YCTaBOK:
o TOKY, A 0,01
110 BPEMEHH, C 0,01
4 OcHOBHas MOTPEIIHOCTh CpadaThIBAHUS:
10 TOKY, OT YCTaBKH, %o 5
10 BPEMEHHU:
BbIJIEpKKa Ooiee 1 ¢, oT ycTaBku, % +3
BbIIEpKKa MeHee 1 ¢, Mc 125
5 Koaddumnment Bo3Bpara 1mo ToKy 0,95-0,92
6 Bpewms cpabareiBanus (mpu «T, ¢ — 0,00%»), mc, He Goree 25
7 Bpewms Bo3Bpara, Mc, He Ooee 40

1.2.5.8 VYckopenne MT3 HH
1.2.5.8.1 Yckopenwne crynenn MT3 HH BBoauTcst aBTOMaTniecku Ha BpeMsi 3 C TIpH TMOSIB-

JICHUM CUTHaJIa Ha JUCKPETHOM IporpamMMmupyemoM Bxoae « PIIB HHy, pyHKIUS KOTOPOro 3aaer-
csl ycTaBKOU «Bx00vl — Bxoo 1 — @ynx — PIIB HH».

1.2.5.8.2 Brinepxkka BpPEMEHHU YCKOpEHUs MT3 HH 3a/1aeTcs yCTaBKOM
«Obwue — Tyckop.nn, c». Ha nospimaronux tpanchopmaTtopax ycraBka «Oowue — Tyckop.HH, c»
nomkHa obecrieunts HeneiictBue MT3 HH npu O6pockax Toka HaMarHW4YMBaHMS B Clydae, €Cld B
paboty He BBeaeHa O6imokupoka MT3 HH npu 6pocke Toka HaMarHWYMBAHUS.

Ecnu nnst crynenn MT3 HH 3agana ycraBka no BpemeHu MeHee 3HaueHus « Oowue — Tyck-
op.HH, c», To nipu yckoperun MT3 HH 3anannas Bbiaepikka coxpaHsieTcsi (I€MCTBYeT MEHbIas
yCTaBKa).

1.2.5.8.3 Curnan cpabatsiBanus yckopernuss MT3 HH npu BKITFOUeHUH BBIKITIOUATENS TaK-
e Kak U OCHOBHOM curHan cpabarbiBanust MT3 HH o6benunstorcs no «JIM» u moryt aeictso-
BaTh Yepe3 MporpaMMUpyeMoe pejie Ha OTKJII0UeHHe BbIKItouaTens ctoponsl HH. Jlns sToro HeoO-
XOJUMO 3a11aTh ycTaBKy «Pene — Pene N — Touka — Cp. MT3HHnaHH».

1.2.5.9 BonbsT™meTpoBas 6;10KHpOBKa (1100 KOMOMHUPOBAHHBIH MTYCK 110 HAIIPSYKEHHIO)

OyHKIMOHANTBHO BoJbTMeTpoBas OmokupoBka MT3 HH abGcomoTHO aHanmorunyHa peainsa-
un B MT3 BH. Ilpuuem ucnons3yercss oAMH U TOT K€ NPOrpaMMHUPYEMbIM AUCKPETHBIM BXOJ

BIIBA. 656122.038 PO Crp. 25



«BM-6n0kupoBkay. IloaTomy Oonee moapoOHOe omuMcaHUEe NAHHOM (YHKIMU MOXHO HAaWTH B
n. 1.2.4.8.

1.2.6 T'azoBsle 3amuThl Tpanchopmaropa u PITH

1.2.6.1 B ycrpoiicTBe mpeaycMaTpUBAIOTCS JUCKPETHBIE BXOJbI Ta30BOM 3alUTHl TpPaHC-
dbopmaropa («I azosasn 3awuma mpancgopmamopay) v razoBoit 3amutel PITH («/a308as 3awuma
PIIH»). CpabareiBanust I'3T u I'3 PITH mo curxamam ot yKa3aHHBIX JUCKPETHBIX BXOJOB IPOHCXO-
IAT 0e3 BBIACPKKH BPEMEHHU U IEHCTBYIOT Ha pene «Omxa. 1», «Omxn.2» u «Omxn.3».

[Tpu cpabaTbiBaHUU yKa3aHHBIX 3aLUT BBIIAETCS COOTBETCTBYIOIIEE COOOIEHNE HA WHIU-
KaTop JIMIIEBOI MaHeIu yCTPOHCTBA, 3arOpaeTCsi COOTBETCTBYIOLINI CBETOAMO, a TaKXKe cpadaThl-
BaeT pene « CueHanuzayusny.

1.2.6.2 [Ins oneparuHoro nepeona ['3T Ha curHan npemycmaTpuBaeTcs KHomka «/ 37» Ha
JIMLEBOM ITaHEIU YCTPOMCTBA, a TAKXKE IPOIPAMMHUPYEMBIN NUCKPETHBIA BXoz. DyHKIMS omepa-
tuBHOro nepesoaa ['3T Ha curHai nmporpaMMHpyeMOro JUCKPETHOTO BXOJa 3aJaeTCs YCTaBKOM
«Bx00bt — Bxoo N — @yuk — Ilepesoo I'3T». Tlocne nepesona ['3T Ha curHan 3aropaercs CBETOIU-
on «llepesoo I'3T na cuenany.

[Tpu pabote I'3T Ha curHaim, B cirydae MOSIBICHUS aKTHBHOTO CUTHAJIA HA JIUCKPETHOM BXOJI€
«las. 3awy. mp-pay 3aropaetcs cBeroauon «I 37 cuenany» ¢ MOSBICHUEM HAAMUCH «Bxoo cuen. '3
Ha WHIUKATOPE, a TaKKe cpabaThiBaeT CUTHAIM3alus ycTporicTBa. KpoMe ykaszaHHOTo, CBETOIMO
«I3T cuenan» 3aropaercs NpH MOSBICHUM CUTHAJA HA IMPOTrPaMMHUPYEMOM JMCKPETHOM BXOJE,
(GYHKIUS KOTOPOTO 3a/1ae€TCs KaK CUTHAIM3AIUs ra3oBOM 3amuThl Tpanchopmatopa («Cuel az3a-
wTp-pa»). Ykazannas curnanuzauus ['3T npennaznauena s nHGOPMUPOBaHUS O cpabaThIBaHUU
curHaiabHou ctynenu ['3T.

1.2.6.3 Onepatususiii BeiBoa 1'3 PITH ocymecTBisiercst ot kHonku «/ 3 PITH» Ha nuueBoi
MaHEeIH WM OT MPOrpPaMMHUPYEMOTO JTUCKPETHOTO BXOAa, (QYHKIHMS JUIS KOTOPOTO 3a/1aeTCsl yCTaB-
Ko «Bxoowvl — Bxoo N — @yuk — Bvieoo '3 PIIH».

1.2.7 TexHonorudeckas 3amura Tpanchopmaropa

1.2.7.1 B ycTpoicTBe IpeaycMaTpuBaeTCsS BXOJI OTKITIOYECHHUS OT TEXHOJIOTHYECKOM 3aIUTHI
TpaHchopmaTtopa. BHemHuil curnan cpabaThlBaHUsI TEXHOJOIMUYECKOW 3allUThI TpaHchopmaTopa
3aBOJUTCS Ha OJMH U3 IPOrPaMMHUPYEMBIX AMCKPETHBIX BXOJO0B, (PYHKILHS KOTOPOTO 3a/laeTcs
ycTaBKoil «Bxoowvl — Bxoo N — @ynx — Texnonoez.3awy». CpabaTbiBaHHE TEXHOJIOTMUYECKON 3aIIUTHI
TpanchopmaTopa ¢ aeiictBueM Ha pene «Omxn. 1», «Omxn.2» u «Omxn.3» TPOUCXOAUT O€3 BBI-
JIEPKKH BPEMEHH.

[Tpu cpabaTbiBaHNN YKa3aHHOMW 3aIIUTHI BbIIAETCS COOTBETCTBYIOIIEE COOOIIEHUE HA NH/U-
KaTop u cpabatbiBaet pene « Cuenanuzayusiy.

1.2.7.2 Curnan cpabaTeIBaHusl BHEIIHEH CUTHAIN3AIUH ITYCKA TEXHOJOTHUECKON 3alUTHI B
cirydae HeOOXOIMMOCTH 3aBOJIUTCS HA OJMH U3 MPOTPAMMHUPYEMBIX JUCKPETHBIX BXOJIOB, (PYHKIIUS
KOTOPOTO 3a/iaeTcs yCTaBKOW «Bxodvi — Bxoo N — @yux — CuellyckaTex3awy. Ilpu nosBieHun
CWTHAJa Ha yKa3aHHOM BXojie cpabaTeiBaeT pene « Cucnanusayusny, 3aropaeTcs CBETOANON « Breut-
Hs5 HEUCHPABHOCMb Y U TIOSIBIISIETCS. HAANUCHh HAa UHAMKATOPE «IIyck mexH.3auy.».

1.2.8 PesepBupoBaHue MPH OTKA3€ BHIKIIOYATEIS

1.2.8.1 ®ynkuus YPOB BH BreimonHeHa Ha OCHOBE MHIWBUAYATbHOTO mMpuHIUNA. MHaN-
BuayanbHbli YPOB BH mnoapazymeBaeT yCcTaHOBKY HE3aBUCHMOTO YCTPOMCTBA Ha Ka)JOM BBI-
KJIro4arese croponsl BH.

B ciaydae HE0OXOAMMOCTH, MMEETCS BO3MOXKHOCTHh HCIIOJIB30BaHUS JTAHHOTO YCTPOMCTBA
3alUThI B IeHTpanu3oBaHHoU cxeme YPOB BH.

1.2.8.2 ®ynxkuus YPOB BH BBomuTcss B OEHCTBUE C MOMOIIBIO yCTaBKU «DPYHKYuUSA) B
rpynne «YPOB.
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1.2.8.3 Ilyck YPOB npoucxomut npu cpabarsiBanuu 3T wnmu MT3 BH, nu6o npu cpaba-
teiBanuu ['3T, '3 PIIH, TexHonornueckoil 3amuThl WM OTKJIIOYEHHUS MO JUCKPETHOMY BXOIY
«Bxo0 YPOBy, mub0 mpu MOSBICHUH CHTHAJIOB HA OJHOM M3 MPOrPaMMHUPYEMBIX JUCKPETHBIX
BX00B «/lyck YPOB, KOTOpbIH 3a1aeTcsl YCTaBKOU «Bx00vi — Bxoo N — @yuk — [Iyck YPOBy». Ha
JAaHHBIC BXOJIbI OOBIYHO MOJAOTCS CUTHAIBI OT APYTUX 3aImuT npucoeanaenus, 3111

Taxxe Bo3smoxkeH myck YPOB BH mnipu cpabaTeiBanuu ycTpoiCTBa Ha OTKJIFOYCHHUE MO OJI-
HOMY M3 JAMCKPETHBIX CUTHAJIOB «BHewnee omkatoyeHue». ITa BOSMOKHOCTD 33JIa€TCsl YCTaBKaMHU
«llyck YPOB» B rpymmax yctaBok «Bxoowst — Bxoo Ny. IlpenycmaTpuBaeTcsi BO3SMOKHOCTD 3a/IaHUS
nycka YPOB i kaxm10ro u3 nporpaMMHUPyEeMbIX JUCKPETHBIX BXOJOB, BBITIONHSIONUX ()YHKITHIO
«Brnewnee omxnrouenuey, OTIIEIBHO.

1.2.8.4 Tlpu mocTyIieHWH CUTHaja IMyCKa W BBIMOJHEHUU BCEX IMYCKOBBIX ycioBuii YPOB
BH cpabarbiBaeT ¢ 3aJaHHONM BBIAEPKKOM BpEeMEHHM, ompeneiseMon yctaBkoil «Typos, C». Ilpu
cpabareiBannn YPOB BH Bo3fnelicTByeT Ha BBIXOJHOE pesie GOpMHUPOBAHUS KOMaHIbI Ha OTKIIIO-
YCHUE CMEXHBIX BhIKIIOUaTenei (peie « YPOBy).

1.2.8.5 Jlns xoHTpouss aKTa OTKIIOUSHHS BBIKIIOYATENs (110 MCUE3HOBEHUIO TOKA BO BCEX
¢azax) nperycMOTpeH crenuaibHblii TokoBblil opran YPOB BH, KoTOpbIif KOHTpOIHUpYET BeINYH-
HBI (a3HbeIx TOKOB Ha ctopoHe BH. Tokosiii opran YPOB BH cpabatsiBaet, eciiu x0T Obl OMH
13 (a3HbIX TOKOB IIPEBBIIIAET NOPOI' cpabaThIBaHMs, 3alaHHbIN ycTaBKoi «lypos/Inom.en» B rpyn-
e «YPOB».

CpaOatbiBanne YPOB B03MOXHO TOIBKO U CPaOOTAHHOM OpraHe TOKa.

1.2.8.6 C nmomol1p0 YCTaBOK UMEETCSI BOZMOXKHOCTh 33aJIJaHUSI OJTHOM U3 CTaHJAPTHBIX CXEM
YPOB: ¢ aBTOMaTH4YeCKOM MPOBEPKOW UCIIPABHOCTH BBIKITIOYATEIIS HITH C TYOJIUPOBAHHBIM ITyCKOM
OT 3alllUT C UCII0JIb30BAaHUEM CUTHAJIa OT peiie nmoJioxenus PIIB.

1.2.8.7 Jlns ucnonssosannss CXEMBI C ABTOMATUYECKOU ITPOBEPKOH HUC-
[MTPABHOCTU BBIKJIFOYATEJIA HeoOxomumo 3amaTh CIEAYIONIME 3HAUYEHUS YCTaBOK: «Kow-
mpoav PIIB — Omxkay, «/lelicmeue Ha cebs — Bxay». B 3ToM ciydae npu NOSBICHUM ITyCKa CXEMbI
YPOB BH BbImaercst koMaHga Ha OTKJIIOYEHHE «CBOETO» BBIKIIOYATENS. YKa3aHHOE TMOBTOPHOE
OTKJIIOUEHHUE MPENOTBPALIACT JIOXKHOE U n3nuiuHee nelicteue YPOB BH Ha oTkmroueHne apyrux
3JIEMEHTOB OJ1arofaps Bo3BpaTy TokoBoro oprana Y POB BH, koHTposupyoiiero myckoByro LEllb.

Hmeercss BO3MOXKHOCTB 331aTh KOHTPOJIb cpabaTeiBaHusl TokoBoro oprana YPOB BH npu
JEHCTBUM Ha OTKIIIOUEHUE «CBOEr0» BbIKItOYarens. [ljig 3Toro HeoO0XoauMo 3a1aTh yCTaBKy «Kow-
mpoas no | — Bxa» B rpynne «YPOB.

1.2.8.8 [na ucnonp3oBanus CXEMbBI C JJYBJIMPOBAHHBIM ITYCKOM OT 3AIIUT
HEO0OXOMMO 3a/1aTh CJEeAYIOIINe 3HaueHus ycTaBok: «Koumponw PIIB — By, «/leticmsue na ce-
051 — OmKny.

B stom cnyuae myck YPOB BH wuner ¢ gomonnutensHbiM KoHTposieM curHana PIIB BH,
KOTOPBIM 3aBOJIUTCS Ha CHELMAIbHBIA pOorpaMMHUpyeMblidl TUCKpeTHBIN BXxoa « PIIB BH», dyHkuus
KOTOPOTO 33J1aeTCsl YCTaBKOUW «Bxoowvt — Bxoo N — @ynux — PIIB BH». OTcyTCTBHE CHTHAJA HA yKa-
3aHHOM BXOJI€ TOBOPHUT O TOM, YTO OH IIYHTUPOBAH KOHTAKTaMH BBIXOJHBIX peJie 3allUT, AEHCTBY-
IONIMX Ha OTKJIIOYEHHE BhIKItoUaTens. B atom cinydae nyck YPOB BH pa3zpemien.

1.2.8.9 Jlns omepatuBHOTO BBIBOJA M3 AckicTBus pyHknuu YPOB BH npemnaznauens mpo-
IrpaMMHpPYEMBI TUCKPETHBIH BXON «Buisoo YPOBy, 3anaBaeMblil ycTaBKOU «Bxoovl — Bxoo N —
@ynk — Boi6oo YPOBy, a Takxke kHonKa « YPOB» Ha TUIeBOM MaHeNn yCTpoiicTBa.
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Pucynok 9 — @yHkmoHanbHo-0rnueckas cxema 6ioka YPOB

1.2.8.10 [Inst TpaHchopMaTopoB ¢ BBICHIMM HampspkeHHeM 35 kKB mpemycmarpuBaercs
ynpouieHHas cxema YPOB BH, 1.e. 6e3 BHemHero nmycka u 6e3 ayoaupoBaHHoOro mycka. Ilepexon
Ha YIPOUICHHYIO CXEMY OCYIIECTBISETCS 3aJaHHEM CJEAYIOIIMX YCTaBOK B TIPYIIE YCTaBOK
«YPOBy: «@yuxyus — Bxny, «Koumponw PIIB — Omxny, «/eticms.na cebs — Omray. Kpome 3Toro
MCKJTFOYAIOTCS IPOTPaMMHUPYEMBbIE TUCKPETHBIE BXOBI ¢ pyHKuuei «/Iyck YPOBy.

1.2.8.11 B ycrpoiicTBe mpeaycMaTpuBaeTcsi BXOJHOW TUCKPETHBINM curHan «Bxoo YPOBy,
KOTOPBIH OOBIYHO MOCTYMAET OT YCTPOMCTB 3alIuTHl BBOJOB (Hampumep «Cupuyc-2-B»), v BBI3bI-
BaeT HeMeaJeHHoe cpabaTbiBaHue pene «Omki. l», «Omka. 2» u «Omka. 3». BBUy BBICOKOH OT-
BETCTBEHHOCTH, JUISl CHUYKEHUS BEPOATHOCTH JIOKHBIX CcpabaThIBaHUIl, BBEAECH OMOJHUTEIbHBIN
KOHTPOJIb 10 TOKY. TakuM 00pa3zoM, OTKIIOYEHHE BBOJHOIO BhIKItOoUaress croponsl BH mpou3oii-
JIET TOJIbKO MPU MOCTYIUIEHUH Ha BXOJ YCTPOWCTBA AMCKPETHOTO curHana «Bxoo YPOB» n Hanu-
YMU TOKA, IPEBBIIAIOIIET0 YCTaBKy « VPOB — [ypos/Inom.ém».

HmeeTcst BO3MOKHOCTh OTKJIIOYUTHh KOHTPOJIb 0 TOKY 33JJaHUEM COOTBETCTBYIOIIEH yCTaB-
ku «YPOB — Konmpons no | — Omxny.

1.2.8.12 TIapamerpsl YPOB npusenens! B Tabnuie 11.

Tabmuna 11
HaumeHoBaHue napamerpa 3HayeHne
1 Jlmana3oH ycraBku 1o ToKy «lypos/lnom.eny: (o otHomeHuo K | oy s, 0.€. 0,04 - 1,00
(HpI/I IHOM.BH =5 A, A) (0,20 — 5,00)
(HpI/I IHOM.BH: 1 A, A) (0,04 — 1,00)
2  Jlmama3oH ycTaBKH MO BpeMeHU «TVposy, ¢ 0,10 -9,00
3 JIMCKpeTHOCTh YCTaBOK:
0 TOKyY, A 0,01
110 BPEMEHH, C 0,01
4 OcHOBHas MOTPEIIHOCTh cpadaThIBaHUS:
10 TOKY, OT YCTaBKH, %o 15
110 BPEMEHHU:
BBIJIepkKa Ooitee 1 ¢, oT ycraBkH, % +3
BbIIEp>KKa MeHee | ¢, MC +25
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ITponomxenne Tabmuis 11

HaumeHnoBaHue mapamerpa 3HayeHne
5 Koapdumuent Bo3Bpara TokoBoro oprana YPOB BH 0,95-0,92
6 Bpewms cpabarsiBanus TokoBoro oprana YPOB BH, mc, e 6omee 30
7 Bpewms Bo3Bpara TokoBoro oprana YPOB BH, mc, e 6osee 40

1.2.9 3ammra OT meperpy3ku

1.2.9.1 Kontponupyet Tpu (a3l Toka B 0OMOTKax TpaHCchopMaTopa.

1.2.9.2 JIns KOHTpOJIA MEperpy3kud ABYXOOMOTOYHOTO TpaHCchopMaropa JAOCTATOYHO Ciie-
JMThH 32 TOKaMH B OJTHOW M3 ero oOMoTOK. J{s ynoOcTBa 1Mosib30BaHUsI MOKHO BBOJAUTH KOHTPOJIb
TOKOB KaK B oOMoTKke ctopoHbl BH Tpanchopmaropa, Tak u B o6mMoTke ctoporsl HH. YcraBku mo
TOKY HEPErpy3Ku 3aJaroTcs OTAEIBHO JJIS BBICHIETO M HU3IIETO HAnpspKeHHH. OTKIIOYeHHEe KOH-
TPOJISL MEperpy3Ku MPOU3BOAUTCS C MOMOIIBIO YCTaBOK «[lepecpyska — @ynxkyus BH» u «llepe-
epyska — Oynkyusa HH».

Ecnu tpanchopmarop umeer pacmernieHnyto oomMotky HH, To KoHTponb neperpys3ku ao7-
KEH TPOM3BOANTHCS YCTPONUCTBAMH 3alIUTHl BBOJOB, YCTAHOBICHHBIMU Ha BBIKITFOYATEIISX CTOPO-
uel HH (manpumep, «Cupuyc-2-By).

1.2.9.3 B cnyuae, ecnu B TeueHHE BPEMEHH, 33]]aBAa€MOTr0 yCcTaBKou «Ilepecpyska — Tnepe-
2py3Ku, C», XOTs1 ObI OIMH U3 TOKOB IPEBBIIIACT 3aJaHHYIO YCTaBKY, TO 3aropaeTcs CBeToauo «/le-
pezpyska» W TIOSBISETCS HAANNCh HA MHIUKATOpE C paciu(pOBKON CTOPOHBI, HA KOTOPOW MpO-
n30ILIa neperpyska. Takke 3aMbIKAIOTCSl KOHTAKTHI pene « CueHanuzayusy M 3aropaeTcsi CBETOIH-
Ol « Brewnss HeucnpagHocms », 4TO CUTHATIU3UPYET O BOSHUKHOBEHUHU BHEIIHEHW HEUCIIPABHOCTH.

1.2.9.4 Cgeromuon «Ilepecpyska» paboTaeT B CIEAsIIEM peXuMe (TaCHET MPH BO3BpaTe
TOKOBOT'O OpraHa).

1.2.9.5 Ilapamertpsl neperpy3ku npuBeaeHs! B Tabnuue 12.

Tabmuma 12
HaumeHoBaHue mapamerpa 3Hauenue
1 /Imama3oH yCcTaBOK IO TOKY:
st yctaBku «len/Inom.eény (1o oTHOIIEHUIO K |00 1), O.€. 0,08 — 4,00
(HpI/I IHOM.BH: 5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
1S YCTaBKU «[nH/Inom.niy (0 OTHOIIEHHIO K | oy pp), O.€. 0,08 — 4,00
(HpI/I IHOM.HH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.HH =1 A, A) (0,08 — 4,00)
2  JIMCKpETHOCTh YCTAaBOK 110 TOKY, A 0,01
3 JluamasoH ycTaBKH M0 BpeMeHU « T zeperpysim, €%, C 0,10 -99,99
4 JIUCKpETHOCTh YCTaBOK TI0 BPEMEHH, C 0,01
5 OcHoOBHas MOTPENIHOCTh CpabaThIBAHMUS:
0 TOKY, OT YCTaBKH, %o +5
10 BpEMEHHU:
BhIIepkKa Oonee | ¢, oT ycraBku, % +3
BbIIEpKKa MeHee 1 ¢, MC 25
6 Koaddumment Bo3Bpara Mo TOKy 0,95-0,92

1.2.10 Ympasienue o61yBoM TpaHchopMaTopa

1.2.10.1 /lannas ¢QyHKOUS HCMONB3YyeTCs [UId yIpaBieHuss OOAyBOM TIpH YCTaHOBKE
YCTpOWCTBA Ha TpaHCPopMaTOpax C CUCTEMON OXJIaXIACHHS BUAA «/[» (C MpUHYIUTETHHON ITUPKY-
JSAUMEH BO3AyXa U €CTECTBEHHOW LUPKYIsiiuend macna), «AL» (c npuHyaIuTeaIbHON HUPKYyIsauuen
BO3/IyXa W Macjia ¢ HeHapaBJICHHBIM TOTOKOM Macia) u «H/(L» (c mpuHyaAuTeIbHONU ITUPKYJIAIIN-
el BO3/lyXa 1 Macjia C HallpaBJICHHBIM MOTOKOM Macia).
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[TpuBenenHas GyHKUMS TEPMHUHANA pPealn30BaHa JUIsl MPUMEHEHHs Ha CHIIOBBIX TpaHchop-
MaTopax, rje mkad aBTOMAaTUKH yIpaBiIeHUs 00yBOM HEHCIIPABEH WJIM HAaXOJUTCSI B PEMOHTE.

1.2.10.2 Cormacao I'OCT P 52719 aBrOomMaTHyecKkoe YNpPaBJICHHE CHCTEMOM OXJIaKICHUS
BUja «JI» DOKHO 00ecTieunBaTh:

— BKIIIOYEHHE DJIEKTPOJIBUTATENICH BEHTUISITOPOB MPHU JOCTHKEHUU TEMIIEPATyphl BEPXHUX
coe macna 55°C wm MpU JOCTHXKEHUU TOKA, paBHOro 1,05 HOMUHAIBHOTO, - HE3aBHUCHUMO OT
TEeMIIEpaTyphbl BEPXHUX CJIOEB MacJa,

— OTKJIIOYEHHUE AJIEKTPOJIBUTaTEICi BEHTUIISITOPOB MPU CHUKEHUU TEMIIEpATypbl BEPXHHUX
cioes macia 10 50°C, eciu MpY 3TOM TOK Harpy3ku Mesnee 1,05 HOMUHAJIBHOTO.

ABTOMaTHYECKOE yIpaBJieHHE cucTeM oxiaxaeHus Bunos «Jl» u «HL» momkHO obec-
MeYnBaTh paboTy 3JIEKTPOIBUraTeNIell BEHTUISTOPOB U 3JIEKTPOHACOCOB JIJIsl CUCTEMbI OXJIAXKICHUS
Buaa «L{» u a5ekTpoaBUraTeneii BEHTHISITOPOB JJIsl CUCTEMBI oxJiaxkieHus Buaa «H/IL» rpynma-
MHU:

— MIEPBOI — B peKUME XOJIOCTOr0 X0J1a WU TIpH Harpy3ke He 6osiee 40% HOMUHAIBHOTO TO-
Ka;

— TIepBOM M BTOPOH — IpH Harpyske Tpanchopmaropa 6omnee 40% HOMHHAIBHOTO TOKA;

— IIepBOM, BTOPOW U TpeThel — MpHu Harpyske TpaHchopmaTtopa Oonee 75% HOMUHAIBHOTO
TOKA.

DNEKTPOABUTATENN BEHTUIISATOPOB cHCTeMbl oxyaxaeHus Bunga «All» u «H/AL» momxHbI
paboTaTh TOJBKO MPHU TEMIEPAType BEPXHHUX CIOCB Maciia B Oake Ooliee 40°C rpynnamMu B 3aBUCH-
MOCTH OT Harpy3ku TpaHcgopmaTopa.

1.2.10.3 Ha ocHOBaHuU BbIIIEYyKa3aHHBIX TPEOOBAHUN K BBINOJHEHHUIO aBTOMATHKHU OXJia-
KAeHUs BUJA «JI», myck 00/1yBa OCYILECTBISETCS MO ABYM KPUTEPUSM — 10 HPEBBIIIEHUIO TOKOM
3aJJaHHOM YCTaBKHM WJIM MO MPEBBIIIEHUIO TEMIEPaTyphl BEPXHHUX CIIOEB Macliia 3aJJaHHOTO MOpora.
Wudopmanus o temnepaType MOCTYNaeT B TEPMUHAI B BUJE JAUCKPETHBIX CUTHAJIOB OT JATYMKA
TEMIIEPATYPHI.

B paccmaTtpuBaemyro cxemMy aBTOMaTHKH oXJaxaeHus Buaa «J» (cMm. pucynok 10) Bkiroue-
HBI JIBa CUTHasa oT jaTuukoB TemnepaTypsl (IT) BepxuHux cnoeB macna: T cpabarsiBanus u AT
Bo3Bparta. /T cpabareiBanus no cpasHenuto ¢ JIT Bo3Bpara umeet 6osee rpyOyro yCTaBKy IO TEM-
nepaType M BbI3bIBaeT (hOpMUpPOBAHHE CUTHaja cpadaTbIBaHMUs MporpaMMupyemoro pene «060yg
JI». Jlns BBOJA KOHTPOJIS JATYMKOB TEMIIEpaTypbl HEOOXOIUMO 3a/aTh yCcTaBKy «(000y6 — Kom-
mpoav J|T — Bxa». CUrHaiel TaTYMKOB TeMIIepaTyphl cpabaThiBaHUS U BO3BpAaTa, 3aBEJCHHBIC HA
MporpaMMHUpPyeMbI€ BXObI YCTPOUCTBA, 3a7at0Tcs Kak GyHKuu «/1 cpad.» n «/[T 6036p.» B Tpy-
e ycTaBoK «Bxoowvt — Bxoo N — @yuk» cootBeTcTBeHHO. [Iporpammupyemoe pene «060ys /» 3a-
naetcst ycraBkoi «Pene — Pene N — Touka — O60ys [».

BBenenue B paboTy aBTOMAaTUKU OXJIAXICHHUS BUAA «J» Takke OCYLIECTBISETCS 3aaHueM
ycTaBok «000ye — @ynxyus BH-1 — Bxa» u «060ye — @ynxkyuss HH — Bxay. B cimyuae npessliie-
HUS TOKOM OJTHOM U3 3TUX YCTAaBOK, POpPMHUPYETCS BBIXOAHOM curHai «060y8 /]».

BrimonHeHne yciaoBHsl IO TOKY WIM HaXOXKJIEHHE AATYMKOB TEMIEPATypbl B cpabOTaHHOM
COCTOSIHUM B TEUEHHE BPEMEHHU 33/1aBaeMoro ycTaBKkoi «0Q60ys — Toboyea /], c», IPUBOJUT K cpa-
0aTbIBaHUIO Mporpammupyemoro pene «060ys [[» u 3aropanuio ceeroanona «0Jo60ye» Ha JTUIEBON
MaHeJN YCTPOUCTBa, pabOTaIOIEeTo B CIEISIIEM pEXUME.

[Tpy HEOOXOIUMOCTH MOXHO KOHTPOJUPOBATH HECKOJBKO JaTYMKOB TEMIIEpaTyphl, BOC-
MOJIb30BABIIUCH MPOrPAMMHUPYEMBIMUA BXOJAaMHU YCTpPOWCTBa (Hampumep, eciu HeoOXOAMM KOH-
TPOJIb TEMIIEPATypPbl OOMOTKH).

1.2.10.4 [ns opranuzanuu aBToMatuku oxyaxaenus suaa «L» u «HIL» B ycTpoiicTBe
MPEAYyCMaTPUBAIOTCS TPU CTYNMEHH 00yBa. B ka0l u3 cTymeHeil mpeaycMaTpuBaeTCs BO3MOXK-
HOCTh KOHTpOJII cpabaThlBaHUS JaTUMKa TEMIEpaTypbl, KOTOpas 3ajaercsi ycTraBkoil «000y8 —
Konmponw T%.

Ilo ananorum ¢ cUCTEMOW aBTOMAaTHKU BUAA «/|» pealn30BaHbl JATUYUKKU TEMIEPATyphl Ha
cpabaTbiBaHUE U Ha BO3BpaT. Kak mpaBuiio, ructepe3ruc coCTaBIseT 5 rpaaycoB.
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CpabatbIiBaHUE CTYNEHU MPOUCXOAMUT TPU YACPNKAHUHM CUTHalIa cpabaThIBaHHUS TOKOBOTO
opraHa, KOHTPOJUpYoIIero Tok croponsl BH, u curnana ot «/[T cpab.» Ha BpeMsi, TPEBBIIIAIOIICE
coOCTBEHHOE BpeMsi cpabaThIBaHUS CTYNEHH. Y CTaBKH II0 TOKY M IO BPEMEHH 3aal0TCs OTAEIHHO
JUIS KQKJIOM CTYTICHHU.

BBoa crymnenel B paboTy OCYIIECTBIISIETCS 3aJJaHUEM YCTaBOK «(000ye — @ynxyusa BH-1 —
By (160 «060y6 — Qyukyus HH — Bxny), «060y6 — @yukyus BH-2 — Bxa» n «060y8 — Dyuk-
yuss BH-3 — Bxn». BBoJ KOHTPOJIS TEMITEpaTyphl BEPXHUX CIOEB Macja OCYIIECTBISETCS YCTaBKOM
«060ys — Koumponw J[T». YcTaBKa sBISIETCS €IUHON U ACHCTBYET Ha BCE CTYIIEHU 00/1yBa.

CurHaibpl TaT4YMKOB TEMIIEpaTypbl CpabaThIBaHHS M BO3BpATa, 3aBEJCHHBIC HA MPOTPaMMHU-
pyeMble BXOJIbl YCTPOMCTBA, 3aAat0Tcsl Kak QyHkuuu «J71 cpab.» u «/JT 6036p.» B rpylIe yCTaBOK
«Bx00bl — Bxo0 N — @yHK» COOTBETCTBEHHO.

[Tpu cpabaTbIiBaHUM KaXI0H CTYIIEHH UMEETCS BO3MOXHOCTh BO3/ICHCTBOBATh HA OT/IEIbHOE
nporpammupyemoe pese. /i 3Toro Heo6XoAUMoO 3a1aTh COOTBETCTBYIOIIMMHU YCTaBKaMH B TPYIIE
ycTaBoK «Pene — Pene N — Touxka» (yHKIMH TpeX MPOrpaMMHPYEMBIX penie «000ys 1», «060ys
2» 1 «0060y8 3».

1.2.10.5 KonuTpomas Toka ocymiecTBisercs B Tpex (azax nByx cropoH Tpanchopmartopa (BH
n HH) npu ncnonp30BaHNN CHCTEMBI OXJTaXKACHUS TpaHcpopmaropa Buaa «/I» u B Tpex ¢azax cro-
ponsl BH nipu npuMeHeHH# CHCTeMBbI OXJIaXAeHuUs TpaHchopmatopo Buaa «JAL» u «HIAL».

1.2.10.6 ITapametpsl 06/1yBa npuBeaeHbI B TabmuIe 13.

Tabmuma 13
HaumeHnoBaHHe mapamerpa 3Hauenue
1 JIuama3oH yCTaBOK IO TOKY:
JUTSL YCTaBKU «l6H-1/Inom.6ény (110 OTHOIICHHIO K | oy 5r), O.€. 0,08 — 4,00
(mpu lgoyrcr =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.CH =1 A, A) (0,08 — 4,00)
JUIS YCTaBKU «IHH/[HOM.HH» (TIO OTHOWIEHHIO K | on mr), 0.€. 0,08 - 4,00
(HpI/I IHOM.HH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.HH =1 A, A) (0,08 — 4,00)
JUTsl YCTaBKU «l6H-2/[nom.éHy» (110 OTHOWIEHUIO K | o ), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH =1 A, A) (0,08 — 4,00)
JUIS YCTaBKU «l6H-3/IHom.6ém» (110 OTHOLIEHHIO K |on ar), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH: 1 A, A) (0,08 — 4,00)
2  JIMCKpPETHOCTh YCTAaBOK 110 TOKY, A 0,01
3 Jluama3oH yCTaBOK I10 BPEMEHHU:
it yetaBku « To6oyea /], c», ¢ 0,10 -99,99
s yetaBku « To6oyseal, c», C 0,10 -99,99
I yeTaBku « To60yeal, c», ¢ 0,10 —99,99
s yetaBku « To60yea3, c», ¢ 0,10 -99,99
4 JIUCKpETHOCTh YCTaBOK TI0 BPEMEHH, C 0,01
5 OcHOBHas MOTPENIHOCTh CpabaThIBAHHUS:
0 TOKY, OT YCTaBKH, %o +5
10 BpEMEHHU:
BhIIepkKa Oonee | ¢, oT ycraBku, % +3
BbIIEpKKa MeHee 1 ¢, Mc 25
6 Koaddumment Bo3BpaTa 1o TOKy, He MEHee 0,95-0,92

1.2.10.7 Ha pucynke 10 uzo0paxkeHa (hyHKIIMOHAIBHO JOrUYecKas cxema 001yBa.
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Pucynok 10 — ®yHKIIMOHATEHO-TIOTHYECKAs cXeMa OJIOKa aBTOMATUKH YITPABICHHS CHCTEMBI
OXJIAKJEHUS CHIIOBOTO TpaHcdopmaropa Buna «JI», «IL» u « HIL»

BHUTDH

1.2.11 Bnoxuposka PITH

1.2.11.1 KonTponupyroTcst TpH (ha3HbIX TOKA BBICLIENH CTOPOHBI TpaHCHOpMATOpa.

1.2.11.2 B cnyuae, ecnu B TeueHue 10 cexyHa xoTs Obl 0uH U3 TOKOB cTopoHsl BH mpe-
BBIIIACT 3a/IaHHYI0 YCTaBKY «binoxuposka PIIH — |/Inom.en», TOo popmupyercs cCurHai cpadaThiBa-
Hus 6nokupoBku PITH Ha nporpammupyemoe pene «bnokuposxka PIIH» v nosBIsSeTCS HaIUCh HA
unaukatope «brnokuposexa PIIH». Taxxe 3aMbIKaloTCs KOHTaKThl pene « Cuenanuzayus» U 3aropa-
€TCsl CBETOINOA, «BHeuwlHAs HeucnpasHocmsy», YT0 CUTHAIM3UPYET BOZHUKHOBEHUE BHEILIHEH HEHC-
IIPaBHOCTH.
BeiBog 6moxupoBku PITH u3 paboThl ocyiecTBisieTcss 3aaHueM YCTaBKM «biokupoexa
PIIH — @ynxyus — Omxny.
Jns 3ananus pyHkuuu «brnokuposxka PITH» mporpaMMHUpyeMoOro pese He0OXOIMMO BBICTa-

ycTtaBky «Pene — Pene N —Touka — bnok. PITH».

1.2.11.3 Tlapametpsl pyuknuu 6noknpoBku PITH npuBenens! B Tabnuie 14.

Tabmuna 14
HaumeHnoBaHue mapamerpa 3nauenue

1 JImana3on ycraBku o ToKy «l/lnom.en»: (o oTHOIIEHUIO K |00 811), O.€. 0,08 — 4,00
(HpI/I IHOM.BH =5 A, A) (0,40 — 20,00)
(HpI/I IHOM.BH: 1 A, A) (0,08 — 4,00)

2  JIMCKpETHOCTh YCTABOK 110 TOKY, A 0,01

3 OcHOBHas OTPENIHOCTh CpabaThIBAHMUS:

0 TOKY, OT YCTaBKH, %o +5

Crp.
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[Tponomxenne Tabnuub! 14

HaumeHoBaHue napamerpa 3HaueHne
110 BPEMECHHU:
BBIIEpKKa Oosee 1 ¢, oT ycraBku, % +3
BbIIEpKKa MeHee | ¢, MC 125
4 KoaddumueHnt Bo3Bpara 1o ToKy 0,95-0,92

1.2.12 Bxoapl ¢ nporpaMMupyeMoit pyHKIue

1.2.12.1 Jing yBenuueHUs BO3MOXKHOCTEH YCTPOHCTBA B HEM HMEIOTCS IIECTHAANATH JIO-
MOJTHUTEINIbHBIX IUCKPETHBIX BXOJOB «Bx00 I»...«Bxo0 16y, KaX10My U3 KOTOPBIX MIPUCBAUBACTCS
dbyHKIM, 3a0aBaeMast YCTaBKOW «Bxo0vl — Bxoo N — @yux». CiiCOK BO3MOXKHBIX (DYHKIIHH MPO-
IrpaMMHUPYEMBIX BXOJ0B puBezcH B [Ipuiioxenun b.

CBolicTBa KaXXJIOT0 BXOJIa 33/1al0TCS OTJEJIBHO C IMOMOIIBI0 YCTaBOK B COOTBETCTBYIOLINX
rpynnax ycTaBok «Bxoowst — Bxoo N».

1.2.12.2 ]JIns kaXa0ro BXOAa MOKET OBITh 3aJlaH aKTUBHBIA YPOBEHb («1» — aKTHBHBIN ypo-
BEHb NPH HATMYUU HANPSDKEHUS Ha BXoJle, «0» — aKTUBHBIA YPOBEHb IPH OTCYTCTBHE HAIPSHKECHUS
Ha BXOJIE).

1.2.12.3 Nmeetcsi BO3MOXHOCTh BBECTH ISl KaXKIO0TO BXOJA 33JeP)KKY Ha cpabaTbIBaHUE U
BO3BpaT C MOMOINIBKD ycTaBOK «Tcpab, c» m «T6036p, ¢» COOTBETCTBCHHO. 3HAUCHUS YCTaBK
«Tcpab, c» nexar B nmuanaszoHe ot 0,02 mo 99,99 c. [Imanazon ycraBku «76038p, ¢» ot 0,00 1o
99,99 c.

1.2.12.4 Tlpu BbIOpaHHO# (PyHKUIMU BXOJa — «BHewnee omkatouenuey peaycMaTpruBaeTcs
BO3MO>XHOCTb C TOMOUIbIO JTOTIOJHUTEIBHBIX YCTABOK 33/1aTh KOHTPOJIb BXOJJHOTO CUTHANA 110 TOKY
ctoponsl BH win HH, Bbigauy curnana nycka YPOB npu oTkinroueHuu 1o 3aJaHHOMY JUCKPETHO-
My BXO/Y, a TaK’K€ Ha3BaHUE BXO/J1a.

KOHTponb MO TOKY MCHOJB3YETCS JJI YBEIUYEHHUS HAIEKHOCTU U OTCTPOMKHU OT JIOKHBIX
cpabaTbiBaHul. BBesieHre B paboTy KOHTPOJIS 10 TOKY KaXKIOW CTOPOHBI 3a/1a€TCSi COOTBETCTBYIO-
IUMHU ycTaBKkaMu «Koumponw leny n «Konmpons |nuy» B rpynmnax ycraBok «Bxodet — Bxoo Ny u
BBOJIUTCS OTAEIBHO JUISl KaXKJI0T0 BXozAa ¢ GyHKIuEH «Brewnee omrnoueHue.

Jlis KOHTpoJi TOKa B (azaX CTOPOH MCHOJB3YIOTCS COOTBETCTBYIOIME TOKOBBIE OpIaHBI.
TokoBbIN Opran cpabaTbIBaeT, €ciu X0Ts Obl 0JuH U3 (a3Hbix TokoB ctopoHbl BH (ctoponst HH)
NPEBBINIACT MOPOr CpadaThIBaHUsI, 3aJaHHbIH ycTaBKkoU «len/ITHom.en» («lnu/IHoM.HH») B TpyIIe
«Bxoowvt — Obwuey.

Taxum obpazom, 17 oTKIIOYeHHs BbIKItouateneit cropod BH n HH Heo6xoanmMo Hamuune
CUTHaja BHEIIHEro OTKJIIOYEHMs, a TaKKe cpabaTbIBaHUE COOTBETCTBYIOILEIO TOKOBOI'O OpraHa,
JUIs KOTOPOT'O BBE/IEHA YCTaBKa «KOHTPOJIS MO TOKY». CpabaTbiBaHMs TOKOBBIX opraHoB cropoH BH
n HH o6benunens o yciaosuto «AJTN».

B cinyuae 3aganus pexxuma croponsl BH nnm HH «c koHTponem 1o TOKy» Ipu OTCYTCTBUH
TOKa COOTBETCTBYIOLIEH CTOPOHBI MIPUXO/ CUTHAja Ha BXOJ ¢ QYHKIMEH «Buewmnee omkiouenue»
gyepe3 1 ¢ BBI30BET CUTHAIM3ALNIO HEUCIIPABHOCTU LENEH BHEIIHErO OTKJIIOUYEHUSI C COOTBETCTBY-
IOIIeH MHANKAUEH Ha dKpaHe auctuies. [Ipu sTom nelicTBue CUTHANIa HA OTKIIIOUYEHHUE OJIOKUPYET-
csl, TO €CTh JJaJKe B CiIydae MOSABICHHS TOKa B (a3zax, OTKIIOYEHUS He OyzaeT. biokupoBka cHUMaeT-
csl IPU MCYE3HOBEHUM CUTHAJIAa Ha yKa3aHHOM BxoJie. PaboTa Bcex BXOJOB BBINOJIHEHA aOCOIIOTHO
HE3aBHCHUMO JIpYT OT ApYyTa.

(DYHKI_[I/IOHaJIBHO-HOPI/I‘{eCKaH CXEMa BHCUIHETO OTKJIHOUCHUA ITPHUBCACHA HAa PUCYHKC 11.
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PI/ICYHOK 11 - CDYHKI_II/IOHEU'ILHO-J'IOFI/I‘IGCK&H CX€Ma BHCIIHCTO OTKIIFOYCHU A

®opmupoBanue curHaia nycka YPOB npu oTKIIOYEHUH 110 3aJaHHOMY JUCKPETHOMY BXO-
Iy TIPOU3BOJIUTCS MIPU 33aHHON ycTaBke «Bxoodsl — Bxod N — [Iyck YPOB — Bxny. Yka3aHHas BO3-
MOYKHOCTh 3aJa€TCAd OTACJIBHO I KaXKIOr0 W3 HMCHOJIB3YEMBIX HPOrPAMMHUPYEMBIX BXOAOB C

byHkueit « Bhewinee omxnoueHuey.

1.2.12.5 IlapameTpsl TOKOBBIX OPTaHOB MPUBEICHHI B Ta0uie 15.

Tabmuma 15
HaumeHnoBaHHe mapamMerpa 3Hauenue
1 /Inana3oH U3MEHEHHs YCTaBOK IO TOKY:
«len/Inom.6n» (110 OTHOIIEHUIO K | 0N pr), O.€. 0,04 — 40,00
(HpI/I IHOM.BH = SA) (0,20 — 200,0)
(HpI/I IHOM.BH = IA) (0,04 — 40,00)
«Inun/Inom.nuy (IO OTHOWEHUIO K | oy ), 0.€. 0,04 — 40,00
(HpI/I IHOM.HH] = SA) (0,20 — 200,0)
(HpI/I IHOM.HH] = IA) (0,04 — 40,00)
2 Jlnama3zoH yCTaBOK IO BPEMCHH:
«Tcpab, c» 0,02 — 99,99
«Tso36p, c» 0,00 -99,99
3 JIucKpeTHOCTh yCTaBOK:
0 TOKY, A 0,01
110 BPEMEHHU, C 0,01
4 OcHOBHas MMOTPEIIHOCTh cpabaThIBAaHUS:
0 TOKY, OT YCTaBKH, %o +5
M0 BpEMEHHU:
BBIIEpKKa Ooiee 1 ¢, oT ycraBku, % +3
BbIZIEpKKa MeHee | ¢, Mc +25
5 Koadduument Bo3BpaTa no ToxKy 0,95-0,92
6 Bpewms cpabareiBanus MO, mc, He Oonee 35

1.2.12.6 JIomoJHUTETHHO MOKHO 3aliPOTPaMMHUPOBATh Ha3BaHHUE KaKIOTO BXOJa BHEITHETO
OTKJIIOYEHHUS U BHEIIHETO CUTHAJA, BbiBoguMoe Ha KK MHIUKATOp MpH OTKIIIOUEHUH MM CUTHAJIH-
3aI[M COOTBETCTBEHHO. VIMsI MOKHO 3a/aTh 10 JMHUU CBSI3H, JINOO C MOMOIIBIO KHOIIOK yIIpaBiie-

HUS YCTPOHUCTBOM.
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Hcnonp3yrorcs CIeayIoIue CHMBOJIBI: «ABBI'IEXK3UUKIMHOITPCTY X
[MUIIIIBbI' B0 Sa6sraexk3uiikamuonperypxammbsbrbitosaUIN0123456789-/.<> ». Beibop mpo-
M3BOJMTCS MOCIEA0BATEIIBHBIM ITepeOopoM CUMBOIIOB. [lociaeHIIT CUMBOJI B CITHCKE — «IIPOOEI».
MaxkcumanbHas JJIMHa UMCHHU 14 CUMBOJIOB.

1.2.12.7 Kaxnplii BXOJ MOXET JEHCTBOBAaTh Ha OJOKMPOBKY JIIOOOW M3 WMEIOIIMXCS B
YCTPOMCTBE 3al1uT.

Ecnm nns BXoma 3aaH aKTUBHBIN ypOBEHb «1», TO HaJlMYME CHTHAJIA HA BXOJI€ OJIOKHpPYET
paboTy 3alUThI, OTCYTCTBHE — pa3perraet.

Ecnu nns BXxoma 3agaH akTUBHBIA ypoBeHb «0», TO HAJIMYME CUTHAJIA HAa BXOJC pa3peniact
paboTy 3alUThI, OTCYTCTBHE — OJIOKUPYET.

IIpu BBOME ycTpoiicTBa B pabOTy HEOOXOAMMO BHUMATEIBHO OTHOCUTHCS K 3aJaHUI0 (PyHK-
MU BXOJIOB, MMOCKOJIBKY «3a0BIThIE» U HE TOJIKIIOYCHHBIC OJOKUPYIOIINE BXOIBI C aKTHBHBIM HY-
JIEBBIM YPOBHEM BBIBOJIST 3AIUTY U3 PAOOTHI.

[Tpu uCTOMB30BAaHUHM OJOKUPYIONIUX BXOJOB PEKOMEHAYETCS MOJIKIIOYaTh OJWH W3 TPO-
IrPaMMHUPYEMBIX CBETOAMOJOB K TOUKaM «Bb1600 XXXXX» Al MHIUKALIUK HATUYUsI OIIOKUPYIOLIe-
ro CUrHana.

[Tpu neiicTBUM HECKOJIBKUX CUTHAIIOB HAa OJIOKUPOBKY OJHOM M TOM K€ 3aIIUTHI HUCIONb3Y-
etcst aeMeHT «JIM», To ecTh IpH HAIMYUU XOTS OBl OJIHOTO OJIOKHPYIOIIET0 CUTHAJA 3aluTa He
cpaboTaer.

1.2.13 Br16op Tekymiero Habopa ycTaBoK

1.2.13.1 B ycrpoiicTBe UMEIOTCS JBa HA0Opa YCTaBOK, B COCTaB KOTOPBIX BXOJAT KaK CaMu
YCTaBKH 3aIIHT, TAK U MPOTPAMMHBIE MTEPEKITFOYATEIIH, 33JA0IIHe PEKUM paOOThI 3alUTHI U aBTO-
MaTHKH. [IpeaycMoTpeHa BO3MOXHOCTh «TOpsiYei» CMEHBI YCTaBOK, YTO IO3BOJIIET 00jiee THOKO
aIaIITUPOBATH 3AIIUTHI K U3MCHCHHIO PEKIMOB CETH.

1.2.13.2 Br16op Tekymiero (aKTUBHOTO) Habopa ycTaBoK (Habopa, 3HaYEHHUsI YCTaBOK KOTO-
POro B JJaHHBI MOMEHT MCIIOJIb3YIOTCSI) TPOU3BOAUTCS C IIOMOLIbIO CUTHAJIA, 110/1aBa€MOr0 Ha JIHC-
KPETHBIN BXOJ YCTPOWCTBA «2-1i Habop ycmaegoky. Hanmuue akTHBHOTO CHTHAJa Ha BXOJE O3HaJa-
€T, 4TO aKTHUBHBIN SBJISIETCS BTOPOH HAOOP YCTAaBOK.

1.2.13.3 Homep akTMBHOrO HaboOpa yCTaBOK MOXHO MPOKOHTPOJIMPOBATh Ha MHJAUKATOPE
yCTpOWCTBa B MeHIO «Koumpons — Axm.nabop ycmagok».

1.2.14 TIporpammupyemsble pese

1.2.14.1 ]JInsa yBenu4deHHs YHHBEPCAILHOCTH YCTPOHCTBA B HEM IPEIYCMOTPEHBI CIIEIH-
aJlbHBIe TporpamMMmupyemMble norpedurenem pene («Pene 1», «Pene 2»,..., «Pene 6»), KoTopble
HMMEIOT BO3MOYKHOCTh MPOTPaMMHO MOJKII0YAThCA K OJHON U3 OOJBIIOrO KOJUYECTBA BHYTPEHHUX
TOYEK (PYHKLIMOHAIBHOMN JIOTHYECKOM cxeMbl ycTpoicTBa. [Ipr 3TOM MOXHO Kak MOJIYYHUTh HOBBIE
peneliHble BBIXO/bI, TaK U MPOCTO PA3MHOXKUTh KOJUYECTBO BBHIXOJHBIX KOHTAKTOB y>K€ MMEIOIIH X-
cs pele.

1.2.14.2 Br160op TOYKM MOAKITIOUEHHS K (DYHKIIMOHATEHON JIOTHYECKOH cXeMe TPOrpaMMH-
PYEMOTO pejie IPOU3BOANUTCS C IIOMOIIBIO YCTaBKU « Touka» B COOTBETCTBYIOIEH TPYIIIE YCTABOK
(«Pene — Pene 1», «Pene — Pene 2», u T.1.). CHHCOK MPOrpaMMHUPYEMbIX TOUEK, MPETyCMOTPEHHBIX
YCTPONCTBOM, IipuBezcH B [Ipunoxenun B.

B ycTpoiicTBe npenycMmarpuBaercsi porpaMmupyemMasi Touka « Ynpaen.JIC», no3Bostommas
YIIPaBJIATh IPOrPAMMHUPYEMBIMU pelle, MOJKIIOYEHHBIMU K YKAa3aHHOM TOUYKE, B OTAEIBHOCTH. J{is
yIpaBiieHUs! BbIOpaHHBIM MTporpaMMupyeMbiM pese no JIC nHeoOxoaumo 3anath yctaBky: «Pere N —
Touka — ¥Ynpaen.JICy.

1.2.14.3 C nmomouipio ycTaBKu «Pedjcum» B COOTBETCTBYIONICH Tpymie ycTaBok («Pere —
Pene 1», «Pene — Pene 2», v T.1.) MOKHO 33J1aTh PEXKUM paOOThI 3TUX peJie:

— B caenseM pexume («be3 gurcayuuy),

— ¢ mamsaTeio (OnmHKep, «C purcayueti»), 10 cOpoca CHTHATU3AINN YCTPOMCTRA,;
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— B UMITYJIbCHOM pexume («mnynbchuliiy), BpeMsi UMITyJibca paBHO 1 c.

1.2.14.4 Nwmeetcsi BO3SMOKHOCTh BBECTH 33JIEP)KKy Ha CpabaThIBaHHE W BO3BPAT pejie ¢ TO-
MOILBIO YCTaBOK «7cpab, c» n «T6036p, c» COOTBETCTBEHHO. 3HAUEHUS YCTABOK JIEKaT B AHAMa30HE
ot 0 10 99,99 c.

1.2.14.5 ®ynkumMoHanbHas JIOTUYECKas CXeMa MpOrpaMMUPYEMOro pelie MpUBeIeHa HA PU-
cynke 12.

MX J_/|_|
1c
To4yka
noAKII0YeHUs|
t t UmniyribcHbIl |
[ |7A| —e—0 |7A| 0 be3 purcaumr~— Perne 1
C @uxcayneq
Tcpab TBO3BP
S T
C6poc R Q
——

Pucynok 12 — ®@parmeHT (yHKIMOHATBEHON JIOTHYECKON CXEMBI
IPOrpaMMHPYEMOTO peie

1.2.15 IIporpamMmmupyeMble CBETOIUOIBI

Jlis yBenu4eHus YHHBEPCAJIbHOCTH YCTPOWCTBA Ha €ro JIMIEBOW IMaHEId UMEIOTCs IMpo-
rpaMMHpyeMBbIe CBETOANOABI, 0003HaueHHbIe «Cucran 1», «Cuenan 2», «Cuenan 3» u «Cuenan 4».

[TonkaroueHue TaHHBIX CBETOAMOJIOB K OJHOM M3 TOYEK (PYHKIMOHAIBHOM JIOTHYECKON CXe-
MBI YCTPOMCTBA MMPOU3BOANTCS AaHAJIOTHYHO CIIOCO0Y, TPUMEHSIEMOMY ISl IPOTPAMMHUPYEMBIX pelie
(mompobuee cm. 1. 1.2.14).

Hmeercst BO3MOXHOCTh BBECTH 33JIEPKKy Ha CpabaThIBaHWE CBETOAMO/IA C TIOMOIIBIO yCTaB-
ku «Cgemoouoovt — Cuenan N — Tcpa6, C». 3HaueHUs YCTaBKH Jiexar B auanasone ot 0 10 99,99 c.

Hmeercsi BO3SMOKHOCTD 33JaTh PEKUM pabOTHI CBETOINOMIOB — B CIIEAAIIEM PEKUME WITH C
namsThio (OJMHKep), 10 cOpoca CUTHAIM3AMU YCTpoicTBa. JONMOIHUTENBHO MOYKHO 33a/1aTh HaIH-
Yre MUTAHUS CBETOINO/IA.

1.2.16 Aapwuiinblii ocuusiorpad

1.2.16.1 ABapwmiiHblii ociuniorpad MO3BOJSET 3alHChIBATh BO BHYTPEHHIOK TaMSTh
YCTPONCTBa OCIMIUIOTPAMMBI BCEX M3MEPSEMBIX TOKOB, AU((epeHINaIBHBIX 1 TOPMO3HBIX TOKOB
o KaXaou (ase, a Takyke COCTOSHUE TUCKPETHBIX BXOJO0B M BbIX0J0B. Ilyck ocuummiorpaga rudxo
HACTPaMBaeTCs M MOXKET MPOUCXOIUTh KaK MpU CpabaThIBAHUU YCTPOWCTBA, TaK U MO JOMOIHU-
TEJBHBIM YCIOBHSIM.

1.2.16.2 Peann3zoBaHO TMHAMHYECKOE BBIAEIECHHE MAMATH, TO €CTh KOJUYECTBO OCLHUIIO-
rpaMM, TIOMEIIAOIINXCS B TAMSTH, 3aBUCHUT OT JUTHTESILHOCTH 3aITHCEH.

OO01mast JIMTeTHHOCTh COXPAHIEMBIX B MMAMATH OCHUIUIOIPAMM COCTaBJIsIeT mopsiaka 39 c.

[Tepuon xkBanTOBaHMS cUrHANOB ocuuiuiorpada — 1 mc (20 Touek Ha MepUOA MPOMBIIILICH-
HOM 4aCTOTHI).

Kaxgas ocnmiuiorpaMMa MMeEeT MPUBS3KY K BHYTPCHHEMY BPEMEHH yYCTPOMCTBA C TOYHO-
CThIO 10 1 Mc.

1.2.16.3 CuuTbiBaHUE OCIMIUIOTPAMM OCYILECTBIISCTCS ¢ KOMITbIOTEPA MO JTMHUU CBSI3H.
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1.2.16.4 C nomouibio mapamMeTpoB B paszzese MeHio «Hacmpotuiku — Ocyunnoepaghy MOXHO
rHOKO HACTPOMTH YCIOBHUS ITycKa ocIuuIorpada, a TakKe JUINTeTbHOCTD 3aIHCH.

1.2.16.5 Bo3MOHBI CllenyIonue yCIoBUs IycKa ocruiuiorpada:

— aBapuiiHOE OTKIIIOYEHHE (334aeTCsl YCTaBKOU «Asap. omku.»). CpabaTbiBaHUE BHYTpEH-
Hux (Hampumep, JI3T-1, MT3-1 BH u T.1.) unu BHEmHUX (110 JUCKPETHBIM OTKJIIOYAIONIAM BXO-
JlaM) 3aIUT C JEHCTBUEM YCTPONCTBA Ha OTKIOUEHHUE BBIKIIIOYATES;

— nporpaMmupyembiii myck 1 (3agaercst ycraBkoit «Touxa 1»). IloTpeOutens 3a1aeT TOUKY
Ha (QYHKIIMOHAIBHOM JOTMYECKON CXeMe, [0 CUTHAITY OT KOTOPOH MPOU3BOIUTCS MYCK;

— TporpaMMUpPYeMBIii TIyck 5 (3agaercst ycraBkoi « Touka 5»).
Ycnosus mycka o0benunsroTcs mo «MJIM», To ecTh mosiBiieHrne X0Ts Obl OTHOTO U3 YCIOBUN
BBI3BIBAET ITYCK 3aIIUCH OCLHILIOTPAMMBI.

1.2.16.6 IIpu mporpamMMmupyemMoM Iycke ocuwuiorpada 3ajaHue TOYKH MOJKIIOYEHUS K
(GYHKIMOHATIBLHOM JIOTHYECKOM CXeMe YCTPOMCTBA BBIMOJIHACTCS AHAJIOTMYHO BHIOOPY TOUKU JJIS
POrpaMMHPYEMBIX pelie U CBETOAMOMO0B (moapodHee cM. 1. 1.2.14). JIonosHUTEeNbHO HE00X0JMMO
3aJaTh PEXHUM MPOTPAMMHUPYEMOIO IyCKa: MpAMO-CIeOAWUll, UHBEPCHO-CLe0AWUll, NPAMO-
QuxcuposanHblil, UHEEPCHO-PUKCUPOBANHBIIL.

«[Ipsimo» 03HauaeT, 4TO aKTUBHBIM CUT'HAJIOM SIBJIETCS «1», COOTBETCTBEHHO IyCK IPOMC-
XOJMT TIPH TEPeX0/ie JJOTHUECKOT0 CUTHaJa ¢ HyJs B equHuIy. «THBEpCHBIN» — aKTUBHBIN CHUTHAI
«O».

«Crnenauuiny pexuM 03Ha4yaeT, YTo 3alUCh MPOU3BOAUTCS, TIOKA MIPUCYTCTBYET CUTHAI (TO
€CTh IYCK UJET «I10 YPOBHIO»). «DUKCHPOBaHHBIN» — OCLMIUIOrPAMMa 3aMHChIBAETCS TOJIBKO 3a-
JAaHHOE BPEMsl HE 3aBHCHMO OT JUTMUTEIBHOCTH MPUCYTCTBHSA CHTHasa (IIYCK HIET «I10 (QPOHTY»).
Bpewmst 3anucu B pUKCHUPOBaHHOM peXHUME OIpeiesiseTcs mapaMmeTpoM «Inpoepam, c».

1.2.16.7 Kaxnmas ocruuiorpaMma BKJIIOYaeT B ce0sl J0aBapUMHBIA, aBapUHHBIA M MOCTe-
ABapUIHBIN PEKUMBI.

MakcumanbHasi JJIMTENBHOCTh OJTHOM OCHUJIIIOTPAMMBbI OTpaHUYEHa U PEryJIUpyeTcsl yCTaB-
kot «Tmaxkc.ocy., c». CyMMapHOe BpeMsi BKIIIOYAeT B ce0si aBapUUHBIN, J10- M TOCIeaBapUiHbIE
PEXUMBI U B CyMME HUKOTa HE MOXKET MPEBBIIATH 33JJaHHYI0 MAKCUMAJIbHYIO UTUTENBHOCTh. JTO
CHENaHO ISl 3alIMThI OT 3aTUPAHUS BCEU MaMITH OJHOM NIMHHOW OCHMJUIOTPAMMOM B Clydae «3a-
BHCAHUS» OJHOTO U3 ITYCKOBBIX YCIOBHIA.

1.2.16.8 /InutenbHOCTh J0aBapuUHHONW M TOCIE€aBapUHHOW 3amuceil 3amaercs yCTaBKaMH
«Tooasapuiin, C» n «Tnocneasap, C» COOTBETCTBEHHO.

1.2.16.9 [nuTenpHOCTH 3alMCH aBapUHHOTO PEKUMA 3aBHCUT OT MPHYMHBI ITyCKa OCITHILIO-
rpada. Eciau BO3HMKAIOT cpa3y HECKOJIBKO YCIOBHH IycKa, TO OCHMJIOrpaMMa MUILIETCs 10 Ucues3-
HOBEHHS BCEX YCIIOBHIL, TMOO 0 3all0JIHEHUSI MAaKCUMAJIbHON JJIMTEIBHOCTH OCIMIITIOTPAMMBI.

a) IPOTPAMMUPYEMBIH ITYCK (110 curHaiy B 3aJlaHHOMN Touke (hYHKIHOHATIBHOI J10-
THYECKON CXEMBI)

B cnensmem pexume pabotsl mycka («/Ipsamo-Cred.», «Husep-Cned.») ocuumiorpamma
OyZeT ckiaapIBaThCs: AoaBapUilHbIA pexxuM («Tooasaputin, C») + BpeMsl IPUCYTCTBHs CUTHajla B
BBIOpaHHOM TOUKe + rmocyeaBapuitHbIi pexuM («Tnocueasap, C»).

B ¢ukcupoBaHHOM pexuMe mycka ocuMuiorpaMMa OyeT CKIIaAbIBaThCs: JOaBAPUIHBIN
peXHUM + BpeMs 3allUCU NIPU IporpaMMupyeMoMm mycke («Tmpozpam, C») + mocieaBapuilHbINA pe-
KUM.

6) CPABATBIBAHUE OJTHOM 113 BHYTPEHHMX 3AILUT YCTPONUCTBA

IIpucyTCTBYIOT 0aBapUUHBIA M MOCICABAPUNHBIN PEKUMBI. 3allCh aBAPUUHOIO pexUMa
IIPOU3BOJUTCS OT MOMEHTA ITyCKa OJHOW M3 CTYIEHEH 3alllUT 10 MOMEHTA BO3BpPAaTa, IIPH yCIOBHH,
YTO B 3TOM HMHTEpBAJe IMPOUCXOAUT CpabaThlBaHUE 3alllMThl. B ciyuae, eciiy 3a MyCKOM 3allUThI
mocye1oBall BO3BpaT CTyNeHel 0e3 cpabdaTbiBaHus, TO OCLIIIJIOrpaMMa HE COXpaHseTCs.
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B ciygae, ecnu mocne mycka CTymeHeW 3amuT cpabaThiBaHHE HE MPOMCXOAUT B TCUCHUE
BPEMEHH IPEBBIIIAIOIIETO0 MAKCUMAJIBHOE BPEMS, OTBEICHHOE NOJ OJHY OCHHIIIOrpammy, TO 3a-
MHUCh MPOJIOJDKAETCS MO KOJIBLEBOMY NPUHIMITY (HayaJlo OCHMJLIOIPAMMBbI 3aTUPACTCS HOBOH HH-
¢dbopMmarueit) 10 Bo3Bpara 3almuThl. Takum 00pa3om, eciid MocieayeT cpadaTbiBaHUE 3alllUThI, TO
cOXpaHeHa Oy/AeT MOCIeHSS YaCTh OCUMIUIOTPAMMBI (ITUTENBHOCTBIO «TMakc.ocy., c»).

B) OTKJIFOYEHUE I10 JUCKPETHOMY OTKJIFOYAIOIIEMY BXOAY

[Tyck mpoucXoauT «10 (PPOHTY» M BpeMsl 3allMCH aBapUIHOTO PEKMUMaA OTIPENIEIsIeTCs] He3a-
BHCHMOM ycTaBKOU «Touckpem, c». Takum 00pa3oM, B OCITUIUIOIPAMMY BXOJIST: JI0aBapUKHBIN pe-
KUM + BpeMs Touckpem + nocieaBapuiHbBIN PEXKUM.

JlaHHBI cinydail aHAJIOTMYEH 3alUMCH OT MPOrPaMMHUPYEMOro IycKa ¢ pexxumom «lIpsamo-
PUKCUPOBAHHDBLI.

1.2.16.10 MeiictBust ocumiuiorpada mpH 3aroIHEHUH BCEH MaMsATH, OTBEIEHHOW MOJ Oc-
[IJUTOTPAMMBI, ONPEACIISIIOTCS YCTaBKOU «Peic.3anucuy», KOTOpas MOKET NMPUHAMATH J[Ba 3HaUe-
HUS:

— «llepesanucvy — HOBasi OCHIMJUIOTPAMMa 3aTHPAET CaMble CTapble (CTUPAETCS LEN0e YHC-
JI0 CTapbIX OCHMJUIOTPAMM, CyMMapHas JUIMTENIbHOCTh KOTOPBIX JI0CTaTOYHA /ISl 3alTUCH HOBOM OC-
AJUIOTPAMMBI);

— «Ocmanoé» — OCTaHOBKa 3aIlUCH JI0 TeX IOp, IOKa MaMsATh He OyneT ocBOOOXKAEeHA KO-
Mman10i 1o JIC, mubo HenmocpeICTBEHHO € JIMLIEBOI MaHeIn yCTpOicTBa.

1.2.16.11 Mmeetcs BO3MOXKHOCTb HEMOCPEACTBEHHO C MHIMKATOpPA YCTPOWCTBA KOHTPOIH-
POBaTh YUCIIO 3aMTMCAHHBIX OCIHJUIOIPaMM, a TaKXe 00beM CBOOOTHOW MaMsATH. JTa WH(GOpMAIHS
oTtoOpaxaercs B MeHI0 «Koumpons — Ocyunnocpag».

3/1eCh 7K€ MOKHO MPOU3BECTH OUUCTKY NMaMATH OcLMIUIOrpamMM (¢ BBoAoM mapois). [lo ko-
MaHJIe CTUPAIOTCS BCEe OCHUJLIOTPAMMBI, XpaHsirecs B mamMsaTH. FimeeTcst BO3MOKHOCTh aHAJIOTHY-
HOM ouMcTKH naMatu 1o komanze ¢ JIC.

1.2.16.12 Tlapametpsl ocumiuiorpada npuBeIeHsl B Tadmuie 16.

Tab6muna 16
HaumeHoBaHue mapamerpa 3HaueHune
1 Jluama3oH yCTaBOK IO BPEMEHH, C
s «Tmakce.ocy., c» 1,00 — 20,00
s «Tooasaputin, c» 0,04 -1,00
s «Tnocneasap, c» 0,04 — 10,00
st «Touckpem, ¢» 0,10 -10,00
s «Tnpoepam, c» 0,10 - 10,00
2  JIMCKPETHOCTH YCTABOK IO BPEMEHH, C 0,01
3 Ilepuon KBaHTOBaHHUS CUTHAJIOB OcIMIUIOrpada, Mc 1
4 OOmas JTUTEIEHOCTh COXPAHAEMBIX B TAMSTH OCITUJLIOTPAMM, C 39

1.2.17 Peructparop coOBITHI

1.2.17.1 JInsa peructpaiuu B MaMsATH YCTpoicTBa (akTOB 0OHAPYKEHUS HEHCIIPABHOCTEH C
MPUBSI3KOM K aCTPOHOMHUYECKOMY BPEMEHHU B YCTPOMCTBE peaqn3oBaH apXuB coObITuil. [Ipu sTOM
000 MYCK 3allIUThI, TPUXOJ JUCKPETHOTO CUTHAJA, OOHApYKeHHE BHYTPEHHEW HEUCIIPaBHOCTU
PErUCTpUpyeTCs B MaMATH COOBITHI C MPUCBOESHUEM JAThl U BPEMEHU MOMEHTA OOHAPYKEHHUS.

1.2.17.2 Cnucok cUrHajioB, KOHTPOJIMPYEMBIX PETUCTPATOPOM CoOBITUH, puBeaeH B Ilpu-
JoxeHuu [

1.2.17.3 CuuntpsiBanue MHPOPMAIIUU PETHCTPATOPA COOBITHIA OCYIIECTBISIETCS C MOMOIIBIO
KOMIIBIOTEpA 110 KaHALY CBSI3H.
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1.2.17.4 TlamsaTh peructTpaTopa MOCTPOEHA MO KOJIBLIEBOMY NPHHIMITY, TO €CTh IOCIE €e
3aI10JIHEHUs HOBasi MH(OpPMaIUs 3aTUPACT caMyto CTapyro. EMKOCTb maMsTH perucTparopa coCTaB-
asiet 10 1000 coObITHIA.

1.2.18 OToOpaxxeHue BHEITHUX HEUCIIPABHOCTEH

YCTpOoiCTBO BBISBISCT M MHIUIMPYET OOJIBIIOE KOJWYECTBO HEHUCIPABHOCTEH BHEIIHETrO
ob0opynoBanusi. [lpu oOHapykeHHMHM TaKMX HEUCHPABHOCTEH cpalaThiBaeT pelie CUTHAIN3alUuu
«Cuenanuzayus» M BKIIOYAETCSl CBETONUON «BHewHss HeucnpasHocmb» Ha TEpeIHEH NaHenu
YCTPOMCTBA.

Taxoke nHpOpMAIUA 0 MPUCYTCTBYIONMX HEHCIIPABHOCTAX BHEUIHETO 00OPYAOBAaHUS OTOO-
paskaeTcs Ha MHIUKATOPEe yCTpoiicTBa (moapobHee cM. 1. 2.3.2.6).

CrucoK BBISBIISIEMBIX HEUCITPABHOCTEH M COOTBETCTBYIOIINE UM COOOIIECHHS HA MHANKATOPE
npuBeaeHsl B [Ipunoxenun /1.

1.2.19 JIunuu cBa3u

1.2.19.1 YcTpoicTBO OCHAIICHO ABYMSI WIIM TpeMs HHTepdericaMu JTHHUH CBSI3U C KOMITBIO-
tepoMm — USB Ha mepenneii manenu ycrtpoiictBa, RS485 — Ha 3amHel u Tperuid (ONIIMOHATHHBIN)
untepdeiic — RS485 mu Ethernet.

1.2.19.2 Pazpem USB Ha mepenHeii maHenu MpeaHa3HAueH, B OCHOBHOM, JIJISI TTPOBEICHUS
MyCKO-HAIaI0UYHbIX pa0OT U MO3BOJSIET COSAUHITHCS C KOMIIBIOTEPOM MO MPUHIIUITY «TOYKa — TOY-
Ka». [{nst coennHeHns ¢ KOMIIbIOTEPOM HCIIOJIb3YETCSl CTaHJapTHBIN kabens Tuna «A—By. I'anbBa-
HUYECKOM Pa3Bs3KU OT CXEMbl YCTPONCTBA JaHHBIN HHTEpdEic He UMeeT.

1.2.19.3 Unrepdeiic RS485 Ha 3amHel manenw npubopa MpeIHa3HAYeH I MOCTOSHHOTO
MOJIKJIIOUEHUST YCTPOICTBa B JIOKaJIbHYIO CeTh CBsA3M i pernenus 3agad ACY. Ha stom unTep-
deiice peannuzyeTcs MHOTOTOYEYHOE TOJKIIOUYEHHE, TO €CTh K OHOMY KOMITBIOTEPY MOXKHO OJTHO-
BPEMEHHO MOJAKIIOYAaTh HECKOJIbKO YCTPOWCTB C aHAJOTHYHBIM KaHAJIOM MapalljielibHO (IIWHHAS
apXUTEKTypa). DTOT HUHTEep(deic Bcerjga MMEET MOJHYI TalbBaHHYECKYIO Pa3Bs3Ky OT CXEMbI
YCTPOMCTBA.

1.2.19.4 Hanwuuue u T TpeThero nHTEp(delica 3aBUCUT OT MCIIOTHEHHUS.

1.2.19.5 VcrpoiictBo momaepxkuBaer mporokon ces3u Modbus RTU, Modbus TCP wu
IEC 61850, B 3aBUCHMOCTH OT HUCIIOJIHEHUS JIUHUH CBS3H.

1.2.19.6 Tlpu 3amanuu tuma nporokora Modbus ycraBkamu HEOOXOIUMO JOTOJHUTEIHHO
BBECTH IMMapaMeTPhl TOTO MPOTOKOJIA, MO3BOJISIONINE HACTPOUTH YCTPOHCTBO Ha paboTy ¢ pa3nuy-
HBIMH BapUaHTaMH Tepelayll JaHHBIX. DTHUMH MapamMeTpaMu SIBISIFOTCS aJipec YCTpOIicTBa B JO-
KaJbHOM CeTH, CKOPOCTh NIepeayn NaHHBIX, HATWMYNE U BU]] IPOBEPKU JAHHBIX HA YETHOCTbH, a TaK-
e KOJIMYECTBO CTOTOBBIX OUT.

1.2.19.7 Bce unTepdEiCH CBSI3W MO3BOJISIOT BBIMOIHITH BCE JOCTYITHBIC OTIEPAIllid, MOTYT
paboTaTh OJJHOBPEMEHHO, B TOM YHCJIE HAa Pa3HBIX CKOPOCTAX Mepeaayu.

1.2.19.8 Jlunuro cBsizu ¢ uHTEpdeiicom RS485 pexoMeHayeTcs cCoriacoBbIBaTh Ha KOHIAX,
MOJIKJII0Yasi BCTPOEGHHBIE COTJIACYIOIINE PEe3UCTOPBl Ha KpalHuX ycTpoicTBax. [loakmodeHue ocy-
IIECTBIISCTCS C TIOMOIIBIO 3aMBIKaHUSI KOHTAKTOB 3 U 4 kiieMMHUKOB (X3:2, X3:3).

1.2.19.9 Monrax nuHuM cBs3u ¢ uaTepgeiicom RS485 pexomenayercs npous3BOIUTh C MO-
MOIIBI0 BUTOHM SKpaHUPOBAHHOW Maphl, COOITI0/Ias! MTOJIIPHOCTD MOIKITFOYECHUS TIPOBOIOB.

1.2.19.10 MoHnTtax nuHUK cBs3M ¢ uHTepdeiicom Ethernet mo «Buroii mape» mponsBoanuTCS
C TOMOIIBI0 cTaHaapTHBIX kKabenen Tuna UTP umu FTP ¢ pazsemamu RJ45.

1.2.19.11 MoHTax IMHUU CBSI3M C onTHYecknM uHTepdeticom Ethernet mpomssoamtcs c
TTOMOIIIBIO CTAHJAPTHBIX ONMTOBOJIOKOHHBIX Kadene ¢ pazbemamu MT-RJ.

1.2.20 ITopnepxka CUCTEMBI TOYHOTO €JMHOTO BPEMEHH

1.2.20.1 Bce coObITHSI perUCTpUpPYEMBIE B YCTPOHUCTBE UAYT C METKOW BPEMEHHU C TOYHO-
CThIO 110 1 Mc.
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1.2.20.2 ActpoHomuueckoe Bpems (ToJ, MecsIl, JeHb, 4ac W T.lI.) HA YCTPOMCTBAX 3aIllUT
MOJICTAHIIMU MOYKHO 33/1aTh Yepe3 OJWH U3 KaHAJIOB CBSI3U C MOMOIIBIO ITHPOKOBEUIATEIBHON KO-
MaH/pl 3a/1aHus BpeMeHu. Ho B OONBIMMHCTBE cilydaeB crenu(uka KaHAJIOB CBSI3U M HCIIONb3ye-
MBIX IIPOTOKOJIOB HE MO3BOJISIET BBIICPKATh TOYHOCTh CHHXPOHH3AIMHU 10 [ McC.

1.2.20.3 B ycTpoiicTBe mperyCMOTPEHBI MEPHI ISl BKIIFOYCHHS B CHCTEMY TOYHOTO €IUHOTO
BpEMEHHU. JTO TO3BOJIIET 00ECHEeUUTh CHHXPOHHM3AIMIO YCTPOWCTB HA 3AIIMIIAEMOM OOBEKTE C
TOYHOCTBIO A0 1 Mc.

JI71s1 3TOr0 K CHHXPOHU3UPYEMBIM YCTPOMCTBAM IOJBOJUTCS CIIELMAJIBHBINA KaHal, 110 KOTO-
poMy mepeaaeTcs CUHXPOUMITYJIbC OT CUCTEMBI TOYHOT'O BPEMEHH.

1.2.20.4 Jlns mpuema cUTHajIa CHHXPOMMITYJbCA MOXKET HCIIOIb30BAaThCS OJIMH W3 JIBYX
BXOJIOB YCTPOWCTBA!

— Bxoja uHTep(derica RS485 (X3:2). B srom pexxume (3amaeTcsi COOTBETCTBYIOIIEH IPO-
rpaMMHOM HAaCTpOWKOii, cM. 1. 1.2.20.6) mopt ucmoiib3yercst Kak TUCKPETHBINH BXOA (TO €CTh pearu-
pYeT Ha UMITYJIbC ¢ MUHUMAJIBbHOM JUTUTEILHOCTBIO aKTUBHOTO CHTHAJa He MeHee /5 mc) ¥ HEe MO-
KET UCTIOIB30BATHCS ISl OPTaHU3ALMHU CTaHAaPTHOTO KaHaja CBS3H;

— CIEHATM3UPOBAHHBIA TUCKPETHBIN BX0J «Cunxpoumnynvcy (X3:1). JlaHHbIi BXOJ BbI-
MOJIHEH Ha HOMHUHAJILHBIC 3HAYCHUS IOCTOSTHHOTO HanpspkeHus 24 B. JUTenbHOCTh BXOJIHOTO UM-
mynsca He MeHee 15 wmc.

1.2.20.5 [lpuxox ummynbca MO KaHATy CHHXPOHMU3AIMHM TMPUBOAUT K aBTOMATHYECKOU
«ITOICTPOMKEY» BHYTPEHHETO BPEMECHH YCTPOMCTBA.

1.2.20.6 ITapameTpsl CHHXPOHHU3AIMKM II0 BPEMEHHU 3a7al0TCsi B MEHIO «Hacmpouku —
Cunxp. no epemeHu.

C nmomouipio ycTaBKU «Hmnynbey UMEETCsl BO3SMOXKHOCTD 33aTh YaCTOTY MPHUX0Ja CUTHANA
CHUHXPOHM3AIIUU: OJIUH pa3 B CEKyHly, B MUHYTY, B Uac.

C nomolpio yctaBku «//opm» MOXKHO 3a/1aTh OJTHO U3 3HAUYECHU:

— «OmKa» — CHHXPOHU3AIMs He UCIIONb3yeTcs (B 9TOM ciydyae uHTepdeiic RS485 moxHO
WCTIOJIB30BATh JIJISl OPTaHU3AINY CTAaHIAPTHOTO KaHaja CBS3H);

— «RS485» — kaHan CUHXPOHU3AIMM BBINOJHSAETCA C MoOMoINbl0 HHTepdeiica RS485
(X3:2);

— «Onmpomn» — KaHaJl CHUHXPOHU3ALMHM BBIMOJHACTCS C IOMOIIBIO ONTPOHHOTO BXOAA
«Cunxpoummyiabey (X3:1).

1.2.20.7 B cmydae, eciid yCTaBKOW 3ajlaHa CHHXpOHH3aIUs 1o BpeMeHu («/lopm —
RS485/0Onmpony), a CHHXPOUMITYJIbC HE MPHUXOAUT B TEUECHHE JBYX HHTEPBAJIOB OKHIAHHS HM-
nyJibca (3HAaUEHUE yCTaBKU «Mmnynvey YMHOKEHHOE Ha JIBa), TO HA MHIMKATOPE YCTPONUCTBA MOSB-
nsietcst coobmenue «Cunxp. no epemenuy. llpu a3Tom cpabateiBanue pene « Cueran» U CBETOANOIA
«BHewHss HeucnpagHocmsb» HE TMPOUCXOAMT, T.K. OMIMOKA HE KPUTHYECKAs M IO3BOJISET JI0JIFOe
BpEMS BBIMONHTH (PYHKIIUK O€3 TOTepH KauecTBa.

[IpenycmoTpena Touka «Cunxp.no épem.» (cM. Tadmuiy B [lpunoxkenun B), mpu moakito-
YeHHH K KOTOPOM MpOorpaMMHUpYEMBbIe pelie WM CBETOIUOJbI CPadaThIBAIOT MPH BO3SHUKHOBEHUU
OIIMOKY CHHXPOHU3AIIMH 110 BpEMEHHU.

1.3 CocraB usnenus

1.3.1 B ycTpoiicTBO BXOJAT CIAEAYIOIINE OCHOBHBIE Y3IIbI:
— MOAyJib KoHTposuiepa MK
— MOJYJIb KJIaBHATyphl U MHIUKAIUH;
— MOJYJIb TUTAHUS;
— MOJYJIb OTITPOHHBIX BXOJIOB;
— MOJIYJIb BBIXOJTHBIX pElie;
— MOJLYJIb BBIXOJHBIX peJie U ONITPOHHBIX BXOJIOB;
— JIBa MOJYJIsI BXOAHBIX Pa3Bs3bIBAIOIINX TPAaHC(HOPMATOPOB.
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1.3.2 KoHcTpyKuus U3AEHs

1.3.2.1 KOHCTpYKTHBHO YCTPOMCTBO BBIIIOJIHEHO B MOHOOJIOKA, COAEp Kamero ¢GyHKIHO-
HaJIbHBIE MOJYJIH, Ha MEpeJHeN MaHelu KOTOPOTO PACIONI0KEHbI OpraHbl MHAWKAIUN U yIpaBiie-
HUS YCTPOWCTBA, HA 3aJHEH — pa3beMbl W/WIH KJIEMMHBIC COCIMHHUTENN ISl TIOIKITFOUCHHsS BHEII-
HuXx nener. CTpyKTypHas cxema yCTpoicTBa U300pakeHa Ha pucyHke 13.

1.3.2.2 B 0110Ke pacroiokeHbl MOJYJH, B COCTaB KOTOPBIX BXOJAT TeUaTHAs IjiaTa u Jpy-
rue HEOOXOJAUMBIC AJIEMEHThI. Moyl 00beAMHEHBI MEXY COOOW C TIOMOIIBIO MEYaTHONW KPOCC-
T1aThl. BHENTHIE CUTHAIBI BCEX MOAYICH (KpoMe MOIYJIS yIIPaBJICHHsI) BBIBEICHBI HAa 3aHIOIO Ta-
HeJb OJIOKa U MOJKITFOYEHBI K KiieMMaM. KJieMMBI BBITTOJIHEHBI pa3beMHBIMH (II€JI0H TPYIIION ), 4TO
MO3BOJISIET MPH HEOOXOAMMOCTH OINEPATHBHO 3aMEHUTH YCTPOMCTBO, HE HApyIIas MOHTAX IMOJBO-
JSIIUX TTPOBOJIOB.

1.3.2.3 HemocpeacTBeHHO Ha MIEpEIHEH MTaHE YCTPOMCTBA YCTAHOBIICHBI:

— JKUJAKOKPUCTAJUIMYECKUI MHIIUKATOP, COAepkaluii yetbipe cTpoku no 20 3Hakomect, C
YIPaBISIEMOM MOJCBETKON U PETYINPYEMOl KOHTPACTHOCTHIO;

— KHOIIKA KJIaBHATyphl YIPaBICHUS (IMIECTh KHOIOK YIPABJICHUS JHAJIOTOM «4€JOBEK-
MaIIlHay, KHOTIKU ONEPATUBHOTO YIIPABJICHUS U KHOIKa cOpoca CUTHATU3aIUN);

— CBETOMOJIBI CHTHANM3aliu (¢ (PUKCHPOBAHHBIM HAa3HAYCHHWEM U IPOrpaMMHPyEMbIe
I0JIb30BATETIEM);

— Bxoxa USB (mpumensieTcst it HENOCPECTBEHHOTO MOIKIIOYCHHUS K KOMITBIOTEPY).

1.3.3 Moaynu BXOAHBIX TpaHC(HOPMATOPOB TOKA

1.3.3.1 Moxaynu TpaHchopMaTopoB TOKA COMEPIKAT IO TPH OJUHAKOBBIX MPOMEKYTOUHBIX
TpaHchopmaTopa TOKa 1o Kaxaoi dase.

1.3.3.2 IlpomexxyTouHble TpaHC(HOpPMATOPHI OOECIEUNBAIOT TallbBAHUYECKYIO Pa3BsI3Ky H
MPeIBAPUTEIILHOE MAacIITAOMPOBAHKE BXOHBIX CUTHAIIOB. [lepBraHBIE 0OMOTKH TpaHC(HOPMATOPOB
00ecneunBalOT 33JaHHYI0 TEPMUUYECKYIO CTOMKOCTh MIPH KPATKOBPEMEHHBIX MEperpy3Kax 1mo BXO/-
HBIM CHUTHAJIaM.

1.3.4 CoBMelIeHHbII MOTySIb KOHTPOJIEpA U IOPTOB JIMHUU CBSI3U

1.3.4.1 Monynp BKIIFOYAE€T COBMEIICHHBIE TUIATHl KOHTPOJUIEPA U MIOPTOB JIMHUHU CBSI3H.

[TnaTta MUKpONPOLIECCOPHOTO KOHTpPOJIIEpa, KPOME COOCTBEHHO 32-pa3psAHOr0 MHUKpOIPO-
neccopa, comepxkut 4 Moait 13V, 16 Mo6aiit coxpansiemoro O3V, cTopokeBoil Taiimep, dachl-
KaJIeHJapb, CXEMY PE3epBHOIO MUTAHUS MaMATH U KaJleHJaps, YHEPrOHEe3aBUCUMYIO MaMsATh ycTa-
BOK, MHTepdelic mmHbl pacmuperus U 14-paspsanbiii 8-kanansHblil ALLL. ['maBHBIN mpoueccop
o0CITy’)KUBaeT TpH IMocienoBaTeabHbIX KaHana cBsizu — USB, RS485 u tperuil unrtepdeiic B 3aBu-
CHMOCTH OT UCTIOJTHEHUS. TaM ke pacroiokKeH BXOJ CHHXPOHU3AIIUN BPEMEHH.

1.3.4.2 Tliata MEKPOITPOIIECCOPHOTO KOHTPOJUIEPA BBITOIHSET CICTYIOIIHE (D YHKIIAN:

— MPUEM CUTHAJIOB OT TPaHC(POPMATOPOB TOKa,

— aHajoro-u¢poBoe MpeoOpa3oBaHE BXOIHBIX aHAJOTOBBIX CUTHAJIOB,

— (uUIBTpaIMs aHAJOTOBBIX CHTHAJIOB, TMOJABIICHHE allepHOIMYECKON M BBICOKOYACTOTHBIX
COCTaBJISIIOLINX, HAUMHAS CO BTOPON TApPMOHUKH;

— pacuer AEUCTBYIOIIMX 3HAYECHUN IIEPBOU U BTOPOM FapMOHHUYECKON COCTABIIAIOLIEH BXOJI-
HBIX CUTHAJIOB;

— CpaBHEHUE PACCUYMTAHHBIX 3HAUYEHUI TOKOB C YCTaBKAMU;

— TIOCTOSIHHBIN ONPOC BCEX IMCKPETHBIX CUTHAJIOB;

— 00CcIyXHBaHUE JIOTHYECKON CXEMBbI YCTPOWCTBA;

— BblJIaya CUTHAJIOB Ha COOTBETCTBYIOLIHNE PEIIE;

— UHAMKAILMS COCTOSIHUS yCTPONCTBA HA CBETOANO1AX;

— OIPOC YNPABJISAIOUINX KHOMOK;

— o0CITy’)KMBaHHE KAaHAJIOB CBS3U;

— BBIBOJ MH(OpMAIINH HA AUCILIEH;
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— IIOCTOsIHHAaA CaMOAHMarHOCTHUKa MOI[y.HGfI.

1.3.4.3 Monaynb COIEpKUT OJMH WJIM JiBa He3aBUCUMBIX nHTepdeiica RS-485, npennazna-
YCHHBIX JUIS YIAJICHHOTO JIOCTYIa K YyCTPOUCTBY. TpeOyeMoe UCTIOHEHUE yCTPOHCTBAa OroBapHBa-
eTcs IIPU 3aKase.

1.3.4.4 Monaynb COAEepKUT CIEIUATbHBIN JUCKPETHBIN BXOJ HA HOMUHAJIBHOE HAIPSDKEHHE
24 B, npeHa3Ha4YE€HHBIN I 1014 HA HETO CUHXPOMMITYJIBCA OT CUCTEMBI €JUHOI'O BPEMEHH.

1.3.5 Moaynu onTpOHHBIX BXOJOB

1.3.5.1 Moxaynu onTpOHHBIX BXOJOB 00ECIICUYUBAIOT:

— TaJlbBAaHUYECKYI0 Pa3BsI3Ky BXOIHBIX JUCKPETHBIX CHTHAJIOB OT JJICKTPOHHOW CXEMBI
YCTPOMCTBA;

— BBICOKYIO IIOMEXOYCTOHYMBOCTh ()YHKIIMOHUPOBAHUS 32 CUET BBICOKOTO MOpOTa cpadaThi-
BaHMS OINTOAJIEKTPOHHOTO NpeobdpasoBarens He HKe 0,6 oT Uy

1.3.5.2 YcTpoiicTBO KOMIUIEKTYETCSI MOAYJISIMH BXOJHBIX AUCKPETHBIX CUTHAJIOB OJHOM U3
Tpéx Moaudukanuii — Ha HanpspkeHue 110 B, 220 B mocrostarOrO TOKa My Ha HanpspkeHue 220 B
MOCTOSIHHOTO/TIEPEMEHHOr0 TOKa. TpeOyeMyro MOIU(UKAIUIO CICAYST OrOBapHBATh IMPH 3aKa3e
YCTPOMCTBA.

1.3.5.3 Jlns ucnosaenus 220 B DC nuckpeTHbie BXOBI CpadaThIBAIOT TOJIBKO MPH MOAAYE
HANPSOKCHUS TIPSMOW TIOJSIPHOCTH, I OCTAJIBHBIX MOIU(PHUKAIMKA TOISIPHOCTh TTOAKIIOYCHHUS
BXOJIHBIX CUTHAJIOB IPOM3BOJIbHAS.

1.3.5.4 JIns ucnonnenus 220 B DC npexycmoTpeHo (GopMUpPOBaHHE UMITYJIbCA PEKEKITUH,
00ecreunBaroIIero NPOTeKaH!e MO BXOAHOMU IIeTH KOJIMYecTBa lekTpuiecTBa He MeHee 500 MKt
HanpsbkeHne 3amycka MMIYJIbca PEXEKIIUH HE MPEBBIMIACT HANPSIKCHHUS CpaOaThIBAHMs, MPHUBE-
néuHoro B Tabmuue 1. HampspkeHne BBIKITIOYEHHUS MMITYJIbCA PEXKEKIUH HE IPEBBIIIACT HaMpshKe-
HUS BO3BpaTa, NPUBEAEHHOTO B Tabmuie 1.

1.3.6 Moaynb BBIXOJIHBIX pelne

1.3.6.1 Beixonmusie pene, MPUMEHEHHBIE B YCTPOWCTBE, 0OECIEUYMBAIOT TaIbBAHUYECKYIO
pa3BA3KYy UIEKTPOHHOW CXEMbl YCTPOMCTBa ¢ KOMMYTHUPYEMBIMH LETSAMU U 00JaJal0T BBICOKOH
KOMMYTHpYIOIIEeH crocoOHOCThIo. Kaxioe pene umeer e mapbl NEPEKUIHbIX KOHTAKTOB, HO HE
BCE OHHU BbIBEJICHBI Ha BBIXOJHBIE KJIeMMbl. B cxeme mpenycMoTpeHa OJOKHPOBKA OT CIydalHbIX
cpabaTbIBaHUN BBIXOAHBIX pelie IpH cOO0sX Mpoleccopa.

1.3.6.2 BeixonmHoe pene OTKIIOYSHHS BBIKIIOYATENS MPOAYOIHMPOBAHO TPeMs HE3aBUCHMBbI-
MU LEMsIMU (BBIXOJ pETUCTpa — TPAH3UCTOPHBIN KJIH0Y — CHJIOBOE pelie) JIIsl OBBIMICHHS HaJJeKHO-
CTH cpalarbiBaHMsl Tpu OTKIoYeHUH aBapuu. KonrtaktHele HP rpynmsl BeIXOAHBIX pene
«Omxn. 1», «Omxa. 2» 1 «Omka.3» peKOMEHYeTCsl BKIIIOUATh NapajuleIbHO.

1.3.6.3 HamnpsikeHue muTaHus YHOpPaBISIOMIMX OOMOTOK BBIXOAHBIX pene coctasiser 12 B
MTOCTOSTHHOTO TOKA.

1.3.7 Moaynp nutaHus

1.3.7.1 Moaynp muTaHus TpeoOpazyeT TMEPBUYHOE HANPSHKEHHUE OIEPATHBHOTO MUTAHUS
(mepeMeHHOe, TOCTOSIHHOE WJIM BBIIPSAMIIEHHOE) BO BTOPUYHBIE BBIXOJHBIE CTaOMIM3HPOBAHHBIC
HanpsHKEHUs MOCTOIHHOro Toka +5 B u +12 B.

1.3.7.2 YcTpoHCTBO KOMIUIEKTYETCSI MOIYJIEM MTUTAHUS OJHOM M3 ABYX MOIM(PHUKAINNA — Ha
HanpsbkeHue 220 B mocTosHHOro/nepeMeHHoro Toka win Ha Hanpsbkenue 110 B moctosiHHOTO TO-
ka. TpeOyemyro MmoauduKanuio cieyeT OroBapuBaTh Ipu 3aKaze yCTpOiCcTBa.

Jns ucnionnenns 220 B monasipHOCTh MOAKITIOUEHUSI TUTAHUSI TPOU3BOJIbHAS, JI UCIOJIHE-
Hus =110 B nHa knemmy X8.1 noaBoauTcs «+», Ha kiieMMy X8.2 IOJBOAUTCS «—».
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1.3.7.3 Ha moxyne muTaHusi pacmojIOkKEeH OTCEK JJIeMEHTa MUTaHHs (CMEHHOHM JUTHEBOM
Oatapeliku), 00eCIeUYnBaIOIIETO COXPAaHEHHE TTaMSATH M X0JIa YaCOB MPH OTCYTCTBUHU OMEPATHBHOTO

IIUTaHUA.

1.3.8 Monyns knaBuatypsl U uHaukanuu KU

1.3.8.1 Moaynp KJIaBHATYPHl M WHAWKAIIMU IO3BOJISICT OINPAIIMBATH COCTOSHUE KHOIIOK,
BBIBOJIUTH MH(pOpManuio Ha Tabao B OYKBEHHO-IIU(GPOBOM BUJE, a TAKKE YIPABIATH MOACBETKOM

WHJIUKATOpa.

1.3.8.2 Ha monyine pacniosnoxeH pazbem untepdeiica USB s moakimroueHns K KOMITbIOTe-
py MpHU MPOBEICHUH HAIAJOYHBIX PaboT. B HOpManbHOM pekuMe pa3beM JO0KEH ObITh 3aKPBIT 3a-

TJTYIIKOM.

uSB

Monynb KiaBUaTypsl
Y UHJIUKALUN

COCHI/IHI/ITCJ'IBHEISI Kpocc-1iata

Monynb

» TpaHChOpPMATOPOB
TOKa ctopoHsl BH

IA BH

|

IB BH

|

Ic sy

|

Mopyns

A

TpaHchopMaTopoB
Toka croponsl HH

A\ 4

IA HH

|

I my

|

|
\C HHl

Mopyns
MUKPOIPOLIECCOPHOTO

A

KOHTpOJUIEpa

Cunxpoumnynoc
RS485
>

JlononnumenvHoiii
unmepceiic ceéazu

(6 3asucumocmu om ucnonnenust)

Moy b BBIXOTHBIX

pene

Buwixoow:
peie

Moiynb BBIXOAHBIX

peJie 1 ONTPOHHBIX
BXOJIOB

Buvixoow:
perne

N

Jluckpemmuule
6X000bl

1

Mopyib ONTPOHHBIX

BXOJ[OB

Jluckpemnuvle
6X00bl

1

»  Monaynp nutanus

Tumanue
=220 B (<110 B)

Pucynok 13 — CtpykrypHas cxema ycrpoictBa «Cupmyc-T»

1.4 YcrpoiictBo u paboTta

1.4.1 OcHoBHBIE MPUHIHIIBI (PYHKITTOHHPOBAHUS
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1.4.1.1 YcrpoiicTBO BCerja HaxXOIUTCS B PEKHUME CIIEKEHUS 3a MOJBEACHHBIMU AaHAJIOTO-
BBIMU U IUCKPETHBIMU CUTHAJIAMH.

1.4.1.2 VYcrpolicTBO EpUOANYECKH U3MEPSET MTHOBEHHBIE 3HAYEHUSI TOKOB U HaNPsKEHUN
¢ noMoulbl0 MHOrokaHainbHbIX ALII, myck KOTOpBIX MPOUCXOIUT OJHOBPEMEHHO, UYTO IO3BOJISET
UCKJIFOUUTH MOTPEIIHOCTh B (PA30BOM CIABUIE MEKIY OTCUETAMH Pa3HbIX KAHAJIOB.

Cusreie 3HaueHus ALl oOpabaTeiBaroTCs Mo mporpamme MUQPpPoOBOi GrIIbTpai OTHOCH-
TEJIbHO NEPBOM TAPMOHUKH IPOMBIIUIEHHOW 4aCTOTHI, B PE3YJIBTATE YEro MOJy4aroTCsl AEKapTOBBI
KOOP/JMHATHl BEKTOPOB BXOJIHBIX TOKOB M HAIPSDKEHHH C OTHOCHTENBHOM B3aUMHOUN (ha3upOBKOM.
OuibTpanysi OTCEKAET IMOCTOSHHYIO COCTaBIIAIOLIYI0 CHUTHAJIOB, BBICIINE TapMOHUKH, a TaKKe
ocalIIsgeT 3KCIOHEHIMAIBHYIO COCTABIISIIOILYIO MIPH MEPEXOAHBIX MpOLeccax MpU aBapHsIX Ha JIH-
HUU.

JlonmomHUTENBHO 1O MporpamMme HuGpoBOi (GUIBTPAIMN BBIYUCISIOTCS 3HAUYEHUS 2-i rap-
MOHHYECKOH cOCTaBiIstoNIeH AuddepeHInanbHbIX TOKOB.

1.4.1.3 B OGonplieil 4acTU alroOpuTMOB 3alIUT YCTPONCTBA MCHOJB3YIOTCS JEHCTBYIOIINE
3HAYCHUS TIEPBOH TAPMOHUKH TOKOB.

1.4.1.4 3HayeHust MOAyJ€l BEKTOPOB BBIYMCIAIOTCS Ka)KJble D MC U CpPaBHUBAIOTCSA C
yCTaBKaMH, BBEJICHHBIMU B YCTPONCTBO IIPU HACTPOMKE €ro Ha KOHKPETHOE IPUMEHEHUE.

1.4.1.5 Ilpu npeBbIlLIEHUH TOKA 3aJaHHON YCTaBKH ITPOMCXOJUT IYCK CTYIIEHHU.

1.4.1.6 Jlanee 3amyckarloTcs BPpeMEHHBIE 3aJIeP>KKH, 3aJaHHbIe JIJIsl KAKIOW CTyeHHu cpada-
ThIBaHUS. B cirydae Bo3BpaTa M3MEPUTEIBHOTO OPraHa MPOUCXOTUT COPOC BBIIEPKKU BPEMECHHU.

[Tocne BBIAEPKKH 3aIaHHOTO BPEMEHHU BKJIIOYCHHBIX 3aIlUT MPOMCXOJUT BbIJadya KOMAaH/IbI
OTKJIFOUCHUS BBIKJITFOYATEIS C IIOMOIIBIO BEIXOIHBIX pelie.

1.4.1.7 B momeHT cpabaThIBaHUSI KOHTAKTOB peJlie MPOMCXOTUT (UKCAIMS MPUYUHBI OT-
KJIIOYEHUsl JUHUU (BUJA cpaboTaBIIECH 3aIlMThl, BHEUIHEE OTK/IIOUEHHE WM KOMaHJa), MOMEHTa
cpabaTbIBaHUS 3aIIUTHI MPU MOMOIIM BCTPOEHHBIX YaCOB-KAJEHAAps, a TaKKe BPEMEHH, MpOIIe-
IIEr0 ¢ MOMEHTA BBISBJICHUS YCIOBUH cpaOaThIBaHUS 3allMThI 10 MOMEHTA BbIJAaud KOMaHJbl Ha
BBIXOAHBIE pene 1347y

1.4.1.8 Pa3MbikaHMe KOHTAKTOB pelie «OTKII.» MPOUCXOAUT TOJIBKO MOCie BO3BpaTa TOKO-
BBIX OpTaHOB.

1.4.1.9 Ilpu ycnoBuu cpabaThIBaHUS TOKOBBIX 3aIlUT U OTCYTCTBUU CHUKEHUS TOKA HIDKE
yctaBku « YPOB — Iypos/Inom.e6ny B TedeHue 3aaHHoOro yctaBkoil « YPOB —Typos, c» BpeMeHH,
cpabatreiBaeT BBIXOAHOE pene « YPOB» W BbIAET CUTHAJ OTKIIIOYEHHS CMEXHOTO BBIKIFOYATEIs.
Taxum obpazom, curtan YPOB Oyzer Bbl1aBaThCs TOJIBKO MIPHU YCIOBUM HECPAaOATHIBAHUS BBIKIIIO-
garesns. OTO MO3BOJIAET CHU3UTh BPEMsl OTKJIFOUEHHUS BBIIIECTOSILIETO BBIKJIIOYATENSI U YMEHBIIUTD
MOCJIEACTBUS OTKa3a BBIKIOYATENS] O0BEKTa. 3aMKHYTOE COCTOSIHHME KOHTAaKTOB pene « YPOBy
obecreynBaeTcs 10 MOMEHTa BO3BpaTa TOKOBBIX 3aIIUT.

1.4.2 CamMoauarHOCTHKa YCTPOHCTRA.

1.4.2.1 Tlpu BKJIIOYEHUH MUTAHUS MPOUCXOIUT TOJIHAS MPOBEPKA MPOTPAMMHO JTOCTYITHBIX
y3JI0B YCTPOMCTBA, BKJIIOYAs IIEHTPAIbHBINA MpoIeccop, mporeccop nudpoBoit oOpabOTKH CUTHA-
noB, 13V, O3V, sHepronesaBucumyio namsaTh ycraBok, ALIl u oOMOTKH BBIXOAHBIX pene. B ciy-
yae OOHapy>KEHHUsl OTKa30B, a TaKXe MPU OTCYTCTBHM ONEPATUBHOIO MHUTAHUS BBIIAETCS CUTHAJ
HOpPMaJIbHO-3aMKHYTBIMH KOHTaKTaMu pene «Omka3z», U yCTPOMCTBO OIOKUpPYyeTCs.

1.4.2.2 B nporuecce paboThl MPOLECCOP MOCTOSIHHO MPOBOAUT CaMOJUArHOCTUKY U Tepe-
IIPOrpaMMHUpPYET TaK HA3bIBAEMBII CTOPOKEBOW TalMep, KOTOPBIM, €CIN €ro IMEepUOJHYECKH HE
cOpacbIBaTh, BBI3BIBACT aIIapaTHBIA cOPOC MpoIieccopa YCTPOUCTBA U 3allyCKaeT BCIO MPOrpaMMy C
Havaya, BKIIOYas MOJTHOE HadalbHOE caMOTeCTHpoBaHME. TakuM 00pa3oM, MPOUCXOIUT MOCTOSTH-
HBIA KOHTPOJIb KaK OTKa30B, TAaK M CIy4ailHBIX cOOEB yCTpPOMCTBAa ¢ aBTOMAaTHYECKHUM Iepe3alryc-
KOM yCTpOMCTBA.

1.4.3 Onucanue BXOOHBIX aHAJIOTOBBIX CUTHAIOB
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Knemwmst ly gy, 15 sy Vo s W1 L4 my B gmy |o gy ipeIHa3HAYEHBI U1 TOAKIIIOYEHUST BTOPUY-
HBIX OOMOTOK HM3MEPHUTENBHBIX TpaHC(HOPMATOPOB TOKA BBICHICH W HHU3IIEH CTOPOH CHIIOBOTO
TpaHcopmaropa COOTBETCTBEHHO.

[Tpu noaxIOUeHNH HEOOXOIMMO KOHTPOJIMPOBATH MPABMIIBHOCTH (Pa3HPOBKH MOIBOJAUMBIX
neneii! KineMMbl Hauana 0OMOTOK IOMEYEHBI 3HAKOM «*».

1.4.4 Onucanue BXOJHBIX TUCKPETHBIX CUTHAJIOB

1.4.4.1 Bxon «lazosas 3awuma mpancgopmamopay sSBIAETCS BXOJOM 0€3yCIIOBHOTO OT-
KITFOUEHUS ¥ UCIIOJIb3YETCS JIJIsl TIOJIBEJICHHS K YCTPOUCTBY OTKJIFOYAIOIIErO CUTHAJA OT IIeTel Ta-
30BOM 3aImuThl TpaHchopmaTopa. JIMTENEHOCTD 3aMbIKAHHS OTKITIOYAIOIINX PEJie COCTaBISIET HE
MeHee | CeKyHIbI B HE3aBUCUMOCTH OT JUTUTEIHLHOCTH PUCYTCTBHS JAHHOTO CUTHAJIA Ha BXOJE.

1.4.4.2 Bxon «lazosasn 3awuma PITH» siBnsieTcst BXOJIOM 0€3yCIOBHOTO OTKJIFOUCHHUS U HC-
MOJIB3YETCS 1711 TOJIBEICHHS] K YCTPOMCTBY OTKJIFOUAIOIIErO0 CHUTHala OT LENeil ra30BOM 3allUThI
PITH. InuTenbHOCTh 3aMbIKaHUSI OTKJIFOYAIOIIUX PEJIe COCTAaBIsET HE MEHee | CeKyHIbl B HE3aBU-
CUMOCTH OT JUIMTEJIbHOCTU MPUCYTCTBHS IAaHHOT'O CUTHAJa Ha BXO/IE.

1.4.4.3 Bxon «Bxoo VPOBy» wucnonb3yercsi s MOJABEIEHUS CHUTHAajda OTKIIIOUEHHUS OT
YPOB cmexHOro BeIKiItOUaTens (HallpuMep, OT YCTPOMCTB 3aIllMThl BBOJOB), U BBI3bIBAET HEME/I-
JIeHHOE cpabaThIBaHHE BBIXOJHBIX OTKJIIOYAIOIIUX pelie yCTpolcTBa. BBUY BBICOKOW OTBETCTBEH-
HOCTH JJISl CTPAXOBKH OT JIOXKHBIX CpaOaThIBAaHH BBEJICH JOTIOJHUTEBHBIA KOHTPOJb MO TOKY. Ta-
KUM 00pa3oM, cpaOaTbhlBaHHE BBIXOJHBIX pej€ MPOU30MHAET TOJIbKO MPHU MOCTYIJIEHUH Ha BXO[
YCTpOICTBA IUCKPETHOro curHaia «Bxoo YPOB» w Hanuuuu TOKa, NMPEBBIIIAIOLIETO YCTAaBKY
«YPOB — Iypos/Inom.eny.

1.4.4.4 Bxon «Copoc cuenanuzayuuy MOXKET UCIIOIb30BAThCS ISl AUCTAHITMOHHOTO cOpoca
BCEX peJie U CBETOJMOJIOB CUTHAIM3AIMU YCTPOWCTBA, HAIPUMEP, OT BHEIIHEH KHOMNKH. [lelicTBUE
BXO0/1a aHAJIOTUYHO HaXaTHI0 KHOMKH «COpoc» Ha JIHUIIEBON MaHENIN yCTPOUCTBA.

1.4.4.5 Bxon «2-oti Habop ycmagok» BBOAUT B IeHCTBHE YCTaBKU U3 BTOporo Habopa. Eciu
BXOJ] OCTaBHUThH HETIOAKIIOYCHHBIM, TO HCIIOJIb3YETCsI TOIBKO OJMH (TIEPBEIii) Habop.

1.4.4.6 Bxonsl «Bxo0 1»...«Bxo0 16» nipeaHa3HAYCHBI ISl pACIIHPEHUS BO3MOKHOCTEH
ycrpoiictBa. CBOMCTBa Ka)/10r0 BX0/1a 3a/1al0TCS OT/EIBHO C MOMOIIBIO YCTaBOK B COOTBETCTBYIO-
IUX TPyNINax, moapoduee cm. m.1.2.12.

1.4.5 Omnucanue BBIXOJHBIX pelie

1.4.5.1 Beixonnsie pene «Omka. 1», «Omka. 2» u «Omka. 3» NpeaHa3HAYEHBI JIsl BBITAYN
KOMaH bl OTKJIIOYEHHs Ha APyrue TepMHUHAIbI, UMEIoIe (YHKIMIO YIpPaBIEeHUS BBIKIIOYATEIEM
(manpumep, «Cupuyc-YBy»), 1100 HemocpeaCcTBEHHO Ha KaTylIKy oTkitodeHus. Ho Heobxoaumo
YUUTHIBATh, YTO peJie pACCUYMTAHbl HA TOK 3aMbIKaHUs 10 6 A mpu HampsbkeHuu 220 B moctossHHOTO
TOKa. MaKkCHMaJIbHBIA TOK MX pa3MbIKaHHUsS cocTaBiseT mopsaka 0,5 A (s pene «Omka. 1(2)»),
MO3TOMY B CX€M€ OTKIIOUYEHHS HEOOXOUMO MPUHSATH COOTBETCTBYIOIINE MEPhI, UTOOBI HE BHI3BAThH
MTOBPEKIACHUE pelie TIPH pa3MbIKaHUM OOJIBIIOTO0 TOKa (HAPUMEp, UCIOIL30BaTh MPOMpENIe HIN
CXEMY «CaMOIIOJXBATay).

Beixonneie pene «Omxn. 1», «Omxn. 2» u «Omxa. 3» GyHKIMOHATBEHO UIESHTUYHBI U Ty0-
JTUPYIOT IPYT ApyTa AJis YBEJIUYEHUs KOJIWYeCTBa KOHTAKTOB. JlJisl yBeIHUeHUs HAJIEKHOCTU PEKO-
MEH/IYeTCsl UCTIOJIb30BaTh KOHTAKTHI Pa3HBIX pene. [IpuMep peKOMEeHIyeMOoro COeTMHEHUs yKa3aH
Ha pucyHke 14.

BIIBA. 656122.038 PO Crp. 45



| 2 >
) OTkntovatoLwmin
e curHan 1
7
«OTKN. 2» | |< g f
RN i
N OTkniovatoLwmin
curHan 2
2 >
I z
\
Ve
Ve
//
«OTkn. 1» | |(\ g
| IRN
\\
Za

Pucynoxk 14 — Pekomenayemasi cxema opraHu3aiiu erneil OTKII0YSHUS

HpI/I KEJIaHUU HOTpe6I/ITeJII) MOKCT YCTAHOBUTH JOINOJIHUTCIIBHBIC MPOMCKYTOYHBIC PCIIC
JJI1 UCKIIFOYCHUA IMTOBPCIKACHU S YCTpOﬁCTBa IIpu a0COJIFOTHO JIFOOBIX MOBPCIKACHUAX BBIKIIOYATCIIA,
HO 3TO HE SABIISIETCS 00513aTEIbHBIM Tpe6OBaHI/IeM.

1.4.5.2 BeixonmHoe pene « YVPOB» uMmeeT JBe mapbl HOPMAJIBHO PA30MKHYTHIX KOHTAaKTOB U
MpeIHa3HAYEHO JUIS BbIAAYU OTKIIFOUYAIOUIEr0 CUTHAA Ha 3alUThl CMEKHBIX BBIKITIOYATElNeH.

1.4.5.3 BrixogHoe pene «Omxaz» UMeET JABE Napbl HOPMAJIbHO 3aMKHYTBIX KOHTAKTOB U
cpabarhiBaeT (pa3MbIKaeT KOHTAKThI) MPU BKIIOYECHUS MMUTAHUS Cpas3y MOCIe MOJHOTO BHYTPEHHET O
TECTUPOBAaHUS YCTPOMCTBAa M MpH paboTe HAXOAUTCS BO BKIIOYEHHOM COCTOSIHMM, YTO COOTBET-
CTBYET Pa30MKHYTOMY COCTOSIHMIO €ro KOHTakToB. [Ipy morepe nuranus pene OTHyCTUT U 3aMKHET
CBOM KOHTAaKTbl, CHTHAJIU3UPYS O HEUCIPABHOCTH YCTPONCTBA 3aIUTHI.

1.4.5.4 Beixonnoe pene «Cuenanusayusy UMeeT JBE Mapbl HOPMaIbHO PA30MKHYTBIX KOH-
TaKTOB M CpadaTbIBaeT Mpu OOHAPYKEHUH JFOO00H HEMCIPAaBHOCTH BO BHEIIHUX IO OTHOIICHUIO K
yCTpOHCTBY 3amuThl Hensx. K HuM oTHocsTcst — cpabaThiBaHuEe BHYTPEHHMX TOKOBBIX 3alUT, Te-
perpyska, omokuposka PITH, ne6ananc /I3 T, nosiBneHne npeaynpexJatouiX CUrHaIoB (TaKUX Kak,
«ypOBEHb Macja MaKCUMyM», «ypOBEHb Macila MUHUMYM», «II€perpeB» U T.J.), a Takxke cpadaTbl-
BaHUE YCTPOICTBAa 1O BXOJHBIM TUCKPETHBIM OTKIIIOYArOMUM curHaiaM. COpackiBaeTcsi pene
KHonKkoi «Copocy ¢ maHenu yIpaBleHUs ycTpoiicTBa, 1100 no Bxoay « Copoc cuenaruzayuuy Wian
110 JIMHUU CBSI3H.

1.4.5.5 Bsixoanble nporpamMmupyemsle pene «Pene 1», «Pene 2» .... «Pene 6» ciyxar s
YBEIIMYCHUS] YHUBEPCATHHOCTH YCTPOWCTBA, MMEIOT MEPEKITI0YAIONINEe KOHTAKTHI, BXOJBI KOTOPHIX
MO>KHO MOJKJIIOYHUTh K OJHON U3 33JaHHBIX TOYEK (DYHKIIMOHAJIBHOW JOIMYECKON cXeMbl. MOXKHO
3aIpOrpaMMHPOBATh PEKUM PAOOTHI 3TUX peJie — B CIEIAIIEM PeXUMe, C MaMsAThIo, 10 cOpoca CHT-
HasioM «Copocy WM B UMITYJIbCHOM pekuMe. TakkKe MOKHO BBECTH 33JI€pXKKy Ha cpabaTbIBaHHE
pere.

1.4.6 OmnucaHue KHOMOK ONEPATUBHOTO YIIPABICHHUS.

1.4.6.1 KHONKH ONEepaTUBHOTO YIPABJICHUS MpeTHA3HAUSHBI TS BHIBOJIA 3AIUT U3 PaOOTHI
WM TEPEBO/Ia HAa CUTHAIM3ALMIO IEPCOHAIIOM IMOACTAHLUUN IIPU MPOBEAECHNUN ONEPATUBHBIX IEpe-
kitoueHuil. J{ns paboThl ¢ 3TUMHU KHOINKaMU HE TpedyeTcs 3HaHMe mapoiid. [[ist 3amuThl OT ciy-
YaiiHOTO Ha)KaTHsl HEOOXOJIMMO CHavajla HakaTh KHOIIKY «——_» U, He OTIyCKas ee, HaXkaTb HeoO-
XOJUMYIO KHOIIKY OTI€paTUBHOTO YIPaBICHUS.

Texymmii pe>xuM paboThl yKa3bIBae€TCs MHIAMKATOPaMHU CIipaBa oT KHomnku. IloramenHnoe co-
CTOsIHHE 000MX MHAMKATOPOB, 03HAYAET, YTO (DYHKIIUS BhIBEJIEHA YCTaBKOM.

BBo#/BBIBOJ 3aIIUT TaK)KE€ MOXKET OCYILECTBIIATHCS C MOMOIIBIO CUTHAJA MO KAHATY CBS3H.
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1.4.6.2 Kuonka «/{3T» MO3BOJNSET OMEPATUBHO BBIBOIUTH W3 AevicTBus cryneHu [3T-1 u
J3T-2 (na [I3T-3 kHOMKA BIMSHUS HE OKa3bIBACT), €CIIM UX paboTa ObliIa pa3pelieHa yCTaBKaMHu.

1.4.6.3 Kuonka «MT3 BH» 103BOJII€T ONEPATHBHO BBIBOJIUTH U3 JCHWCTBUS BCE CTYIECHU
MT3 BH, ecnu ux pabora Obl1a pa3peiieHa ycTaBKaMu.

1.4.6.3 Kuonka «MT3 HH» 103BOJSET ONEPATUBHO BBIBOAUTH M3 JIEHCTBUA cTyneHb MT3
HH, ecnu ee pabota Obu1a pa3pelieHa yCTaBKaMu.

1.4.6.4 Kuonka « YPOB» 1o3BOJISi€T ONEPATUBHO OTKIIOYATh JCHCTBUE 3AIIUTHI 110 BBIXOTY
«YPOB)» Ha cMmexHble BBIKJIIOUATENM M MpeJHa3HAUYEH IJIs MPOBEICHHUS HAlaJO4YHBIX paboT Ha
MIPUCOCTUHEHHH.

1.4.6.5 Knonka «/37» mo3BOISET ONEPATUBHO BHIBOJHWTH M3 JACHCTBHUS BXOJ[ OTKIIOUCHHUS
«l azoeasn 3awuma mpancgopmamopa» M NpeAHA3HAYCH ISl TPOBEICHHS HaJaJ0YHBIX padoT Ha
MIPUCOCIUHEHHUH. B cilydae eciii TOPUT CBETONO « Bbl600», OTHOCAIIUNCA K KHOTIKE «/ 37», W Ha
JUCKPETHOM BXOJI€ TIOSIBIISICTCSI aKTUBHBINM CUTHAJ, TO CpadaThIBaHUE pelie OTKIIIOUEHUS HE TIPOUC-
XOJIUT, HO Ha MHJUKATOpe MOSBIIAETCS coo0IIeHue «Bxoo cuen. I'3». Takke 3aMbIKAIOTCS KOHTAKThI
pene «Cucnanuzayus» U 3aropaercs CBETOAUO «BHewnsas neucnpagHocmyy», YT0 CUTHAIN3UPYET
BO3HHUKHOBEHHE BHEIIHEW HEUCIIPABHOCTH.

1.4.6.6. Knomika «/3 PITH» 103BOJISIET ONEPATHBHO BBHIBOJUTH M3 JACHCTBUS BXOJ OTKIIIOYE-
nus «l azosasn sawyuma PIIH» v nipeiHa3HaueH Ui IPOBEACHHs HAIAJOYHBIX paboT Ha MPUCOSIU-
HEHUHU.

1.4.6.7 CocrosiHue KHOMOK ONEPAaTUBHOTO YIpPaBIEHUS, pa3MEUICHHBIX Ha TMepeaHel maHe-
JI1 YCTPOMCTBA, (PUKCHUPYETCS B MAMATH aBapuil B MOMEHT BbIJJa4l KOMAHJIbl Ha OTKJIIOYEHHE. ITO
MO3BOJISIET B HEOOXOUMBIX CITy4asiX BBISIBUTH OIIMOKH JEKYPHOTO IIEpCOHAla MPU KOMMYTAIIUU.

1.4.7 Omnmcanne CUTHAJIBHBIX CBETOINOIOB

1.4.7.1 Ceeromguon «/lumanue» (3€JCHOTO I[BETA) SBISACTCS allapaTHbIM M IpeIHAa3HAYCH
TUTSE OTOOPKEHUST HAJIMYKS TIUTAHUS HA YCTPOHCTRBE.

1.4.7.2 Ceronuon «Buewnsisi Heucnpagnocmuvy (KpacHOTO I[BETa) 3aropaercs npu OOHa-
PYXEHUHU 000N HEHCIIPAaBHOCTH BO BHEUIHHUX IO OTHOIIEHHUIO K YCTPOMCTBY IeNsX, KpoMe cpada-
THIBAHUH 3aLIUT Ha OTKJIIOUEHHUE BBIKIIIOUATENs (KaK OT BHYTPEHHHUX 3aIIMT, TaK U MO AUCKPETHBIM
OTKJIIOYaomuM Bxoaam). CBeroauon paboTaeT B pexume OJMHKepa, A0 cOpoca CUTHAIU3ALMU
ycTpoiicTBa (kHONIKON «COpocy», 0 NUCKPETHOMY CUTHaILy wiu 1o komasnze 1o JIC).

1.4.7.3 Cseromuon «Cpabamuisanue 3awumoly (KpaCHOTO I[BETA) 3aropaeTcsl Mpu cpada-
TBIBAHUM YCTPOMCTBA HA OTKIIIOUEHHE BbIKIItOUarenei cropod BH u HH.

1.4.7.4 Ceeronuon «Ilyck sauwumsi» (KpaCHOTO 11BeTa) pabOTAET B CIEISAIIEM PEKUME U 3a-
ropaercs IpH MyCKe OJTHOM U3 CTYNIEHEH BHYTPEHHUX 3allUT.

1.4.7.5 Cseroaunon «/[3T» (kpacHOTO IIBETa) 3aropaeTcs Mpu cpabaTbIBAHUM OJIHOM U3 CTY-
neHei /13T, nefcTByIOIMX Ha OTKJIIOUEHHUE BBIKIOUaTens. CBeToauos paboTaeTr B peskume OJIMH-
Kepa.

1.4.7.6 Cserommon «Hebanranc /{3T» (KpacHOTO 1IBeTa) CUTHAIM3UPYET O HebamaHce B TUIe-
yax auddepeHnnanbHoN 3auThl U 3aropaercs npu cpabatsiBanuu J[3T-3. Pabortaer B pexume
OJMHKEpa.

1.4.7.7 Ceerognon « YPOB BH» (xpacHoro 1Bera) 3aropaercst mpu cpabareiBanun Y POB
Ha OTKJIFOUEHUE CMEKHBIX BBIKITIOUaTesei croponsl BH. PaboTtaeT B pexume OnrHKEpA.

1.4.7.8 Cseronuon «I3 PITH» (kpacHOTO I[BeTa) paboOTaeT B peKuMe OITUHKEpa U 3aropaet-
csl IpH cpabaThIBaHUU Ta30Boi 3anuThl PITH.

1.4.7.9 Cserommon «I3T» (kpacHOTro I[BeTa) pabOTaeT B peKUME OJIMHKEpAa M 3aropacTcs
pu cpabaThIBAaHUH Ta30BOM 3aIIUTHI TpaHCPOpMATOpa.

1.4.7.10 Ceeromuon «I 3T cuenany (kpacHoro 1Bera) 3aropaercs B pexume padots! ['3T Ha
CUTHAJ TIPH TNOSBJICHUM CHUTHAJA HA JUCKPETHOM BXoxae «/ azoeas 3awuma mpaucgopmamopar
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WIN TIPH HAJIMYMU CUTHaIa cpabaThIBaHUS BHEIIHEH CUTHAIM3ALMU ra30BOM 3alMThl TpaHchopma-
TOpa Ha OJJHOM U3 IIPOTPAMMHUPYEMBIX JTUCKPETHBIX BXOJO0B.

1.4.7.11 Ceromaunon «O60y6» (KpacHOTO IBETa) padoTaeT B CICISAIIEM PEKUME U 3aropacT-
csi IpH cpabaThIBAaHUM OJTHOW U3 CTyIEHEH 001yBa.

1.4.7.12 Ceeronuon «Ilepeepyska» (KpacHOTO IBETA) 3aropaetcs mpu cpabaThIBAaHUH TIEpe-
rpy3ku ctoponbl BH ninn HH. Ceetoamon paboTtaer B ciaeasiieM pexuMme.

1.4.7.13 Ceromuon «Ilepeoo I'3T na cuenan» (KpacHOTO I[BETA) CUTHAIM3UPYET HAIHYUE
onepatuBHOU OnokupoBku ['3T mpu pabore Ha OTKIIOYCHHE BHIKIIOUATENsl cTopoHsl BH. B aTom
pexume I'3T paboTtaeT Ha curaain. CBeToanoa paboTaeT B CISIAIIEM PEKUME.

1.4.7.14 Ceromuon « YPOB 6nokuposan» (KpacHOTO LIBETa) pabOTACT B CIAEAAIICM PEKUME
U 3aropaercs npu oneparuBHoM BbiBojie YPOB BH 1o curnany nporpaMMupyemMoro JUCKpPETHOTO
BXOJIa MJIM OT KHOIIKM Ha JINLIEBOM MaHENIN yCTPOICTBa, WM 110 JUHUU CBsA3U. CBETOMO] CpadaThl-
BaTh He OyzeT B ciyyae, ecnu ¢pyHkuus YPOB BriBeniena ycraBkoit « VPOB — @ynxyusy.

1.4.7.15 Ceeromuonstl «Cuenan 1», «Cuenan 2», «Cuenan 3» n «Cuenan 4» sSBISIOTCS MPO-
rpaMMHUPYEMBIMH, C BO3MOKHOCTh MOJKIIIOYEHHUS K OJHOW M3 3a/laHHBIX TOYEK (PYHKIIMOHATIBHOM
JIOTHYECKOM CXeMbI ycTpoiicTBa (moapooHee cm. 1. 1.2.15). IIBeT cBETOAMOM0B U HATMUNE MUTAHHSI
OTIPEICTISAIOTCS YCTaBKaMHU.

1.5 MapxkupoBka 1 mIoMOUpOBaHUE

1.5.1 Ha kopmyce ycTpoiicTBa UMeeTCs MapKUPOBKa, COepIKaIllas CIeAyIOINe JaHHbIE:

— TOBapHBIN 3HAK;

— obo3Hauenue («Cupuyc-T»);

— UCITOJIHEHHE 10 HAIIPSKEHUIO ONEPATUBHOTO MTUTAHUS;

— UCTIOJTHEHHE 10 UHTEPQEICYy TMHUU CBS3H;

— 3aBOJICKOM HOMED;

— J1aTy U3TOTOBIJIEHUS (MECSIII, TON).

1.5.2 Oprasbl ympaBieHUS U WHIUKAIUU YCTPOWCTBA, & TAKKE KJIEMMBI MOJKIIOYCHHUS
MMEIOT MOSICHSIONINE HAIMHICH.

1.5.3 KoHcTpyKiuei ycTpoicTBa MIOMOMPOBAHNE HE IPEIYCMOTPEHO.

1.6 VmakoBka

1.6.1 YmakoBka ycTpoiicTBa mpou3BeieHa B COOTBeTCTBUH ¢ TpeboBanusamu TY 3433-002-
54933521-2009 st ycnoBHii TpaHCHOPTUPOBAHUS, YKa3aHHBIX B pa3zese 5 HacTosuiero PO.

1.6.2 TpancnopTHast Tapa UMeeT MapKUpOBKY, BbinmonHeHHyo 1o I'OCT 14192-96, u co-
JEeP)KUT MAHUITYJISITHOHHBIE 3HAKH.
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2 VCIIOJIb3OBAHUE 110 HABHAYEHHWIO

2.1 DkcruryaTalmOHHBIE OTpaHUYCHUS

2.1.1 Kareropuyecku 3amperniaercs MOAKIIOYCHUE YCTPONCTBA C UCIIOJHEHUEM IO HAmpsi-
»KeHuto orneparuBHoro nutanus 110 B x oneparuBHomy Hanpsbkenuto 220 B, Tak kak 3TO NpHUBO-
JUT K BBIXOJly YCTPOMCTBA U3 CTPOSI.

2.1.2 Knumarudeckue yciaoBUs HKCIUTyaTal[il YCTPOWCTBA JOJKHBI COOTBETCTBOBATh Tpe-
ooBanuam 11.1.1.3 Hacrosmiero PD.

2.2 TloaroroBka usaeiivs K MCIIOJIb30BAHUIO

2.2.1 Mepsl 6e3011aCHOCTH

2.2.1.1 Tlpu pabote ¢ yCTpOHCTBOM HEOOXOIUMO COOMIOAaTh o0IMe TpeOOBaHUS TEXHUKH
0€30MaCHOCTH, PacIpPOCTPAHSIONINECS Ha YCTPOMCTBA peJIeHHON 3aIIUTHl U aBTOMATHKH YHEPTOCH-
CTEM.

2.2.1.2 K skcmlyatauuy JOMYCKalOTCs JIMIA, W3y4MBIIME HacTosmee PO u mpomenmme
MPOBEPKY 3HAHUU MPABUII TEXHUKU 0€30MACHOCTH M SKCIUTYaTallMy 3JIEKTPOYCTAHOBOK AJIEKTPUYE-
CKHX CTaHIMI U HOJACTAHIIUMN.

2.2.1.3 yCTpOﬁCTBO AOJKHO YCTAHABJIMBATHCA HA 3a3€MJICHHBIC MCTAJINIMYCCKHUEC KOHCTPYK-
Uy, Ipu 3TOM H€06XO[[I/IMO 00eCIeYuTh HaIle)KHBIf/'I BHGKTpI/I‘-IeCKI/Iﬁ KOHTAKT MCXKY IMaHCJIbIO U
BHUHTaMH KPCILJICHUA YCTpOﬁCTBa, a TaKKE€ COCINHUTDH SaSGMHHI-OH_II/Iﬁ oont YCTpOﬁCTBa C KOHTYpOM
3a3C€MJICHUA MCJIHBIM IPOBOAOM CCYCHHUEM HC MCHCC 2 MMZ.

2.2.2 TlopsioK yCTaHOBKH

2.2.2.1 Buemmnuii Bun ycrpoiictsa npuseneH B [Ipunoxxenun E. Mexannueckast ycTaHOBKa
YCTPOICTBA Ha MaHENb MOKET MPOU3BOJUTHCS C MOMOILBIO 4-X BUHTOB COIJIACHO pa3MeTKe, IpHUBe-
NeHHo Ha pucyHke E.5.

2.2.2.2 YCTpOWCTBO MOAKIIIOYAETCS K TOKOBBIM IIETISIM TPaHC(HOPMATOPOB TOKA, BTOPUIHEIE
o0MOTKH KOTOpbIX cobpanbl B 3BE3/1Y. Iloakmouenue ycTpoiicTBa K 0OMOTKaM, COOpaHHBIM B
«rpeyronsHuk», HE XXKEJIATEJIBHO. KomMneHncanus ¢pa3oBoro casura TOKOB B CHJIOBOM TpaHC-
(dopmarope u ycTpaHeHHe TOKOB HYJIEBOM MOCIE0BATENbHOCTH TPOU3BOAUTHCS C IIOMOLIbIO BHYT-
peHHUX UGPOBBIX TpaHcPopMaTopoB Toka. bornee moapodHO cm. . 1.2.3.

2.2.2.3 BxXompl s MOAKITIOYCHHS BHEITHUX JJICKTPUUYSCKUX IeTneil npuBeaeHs! B [1pmio-
xenun XK. UepenoBanue ¢GazHbIX TOKOB 00S3aTENBHO MPOBEPSIETCS MOCIE MOCTPOCHUS] BEKTOPHOM
JTUarpaMMbl Harpy304HOTO PEKUMa, TOJTYICHHONW B pekume «Kommponvy. HanpsokeHUs W TOKH
JOJKHBI TIOJIBOAUTHCS C TIPSIMBIM uepeioBaHueM ¢as.

Omneparuaoe nuranue (=110 B, =220 B unu =220 B, B 3aBUCIMOCTH OT MCIIOJIHEHHUS) TTO/I-
KITFOYaeTcs K KOHTakTaM «/lumanuey. J1ns ucnonnenus 220 B monsipHOCTh MOAKITIOYCHUS TUTAHUS
npousBosbHadA, 11 ucnognenus =110 B Ha knemmy X8.1 noaBoauTtcs «+», Ha kiemMmy X8.2 noa-
BOIHUTCS «—».

2.2.2.4 Bueuinue QJICKTPHUYCCKUC LCIU IMOAKIIOYAIOTCS IIPpXU MOMOIIU KIIECMMHBIX KOJIOJOK.

2.2.2.4.1 N3mepuTeNnbHbIE TOKOBBIE IIEMH MOIKIIOYAIOTCS K KIEMMHBIM KoJoakam X7 u X2.
KiemMMHast KOJI0/Ika TIO3BOJISIET 3)KUMATh OJMHOKHIIBHBIA WJIM MHOTOXXWJIBHBIN IPOBOJ] CEUYCHHEM
ot 0,33 10 3,3 Mm%, B cllydae MCTOJIb30BaHUS MPOBOJOB OOJBIIETO CEUCHUs HEO0OXOIUMO TpHUMe-
HUTH Y-00pa3Hble HAKOHCUHUKH.

2.2.2.4.2 BxonHble, BBIXOJHBIE DJIEKTPUYECKHUE IEMH, IS ONEePATUBHOIO MUTAHUS W JIH-
HUU CBSI3M TOJIKITIOYAIOTCS K pa3beMHBIM KIIEeMMHBIM Kojiojkam X3-X8. [Ipu MoHTake He00X01u-
MO CHauaja BCTaBUTh OTBETHYIO YacTh B pa3beM IO BCEH JUIMHE, 3aTeM, YOS IUBIIINCH, YTO 3alleIK-
HYJUCh OOKOBBIC IJIaCTMACCOBBIC (DHKCATOPHI, 3aBUHTUTH JiBa (PUKCHpYyrOMMX BUHTA. KireMMHas
Konomcza MO3BOJISIET 3aKUMaTh OJHOKHIIBHBIM WM MHOTOXHIBHBIN TpoBox cederreM oT 0,08 mo
3,3 Mm”.
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2.2.2.5 BpixosaHble peneiiHble KOHTAKThl CUTHAIM3ALMU YCTPOWCTBA, 3aMBIKAIOIIUECs IMPH
HEHMCIPAaBHOCTH BHEIIHUX IIETIeH yIpaBIeHHs WM aBapUtHOM OTKJIIOYCHUH JIMHUN (KIeMMbI «Om-
ka3, «Cuenanuzayusy»), IOAKIOYAIOTCA K IEHTPAIbHON CUTHAIN3AIUY OACTaHIIUY.

2.2.2.6 B ycrpoiicTBe mpeaycMoTpeHa MOJACTPOKa KOHTPACTHOCTH MHIUKATOpa. Ecian nH-
dopmanysi Ha MHIMKATOpe OTOOpa)kaeTcsi HEYETKO, TO HEOOXOIMMO OTPEryJHpOBaTh KOHTPACT-
HOCTh MHJUKATOpa o Metoauke m. 2.3.2.1.

2.2.2.7 B KOMIUIEKT C YCTPOWCTBOM IIOCTaBISIETCSI CMEHHas Oarapeika Ui COXpaHEHHUS
naMsiTd U XoJa 4acoB (mapaMeTpbl cpalOaThIBaHHWiIl) MPU OTKIIOYEHHWU OMNEPATUBHOTO NMUTAHUS
(koH(UTYpaIus yCTPOMCTBAa U YCTAaBKU XPAHATCSA B YHEPTOHE3aBHUCUMOM MaMSATH U HE 3aBUCIT OT
Hanuuus Oatapeiiku). [lpu mocraBke ycTpolcTBa Oarapelika y)ke yCTaHOBJICHA B OaTapelHBIA OT-
cek. [lepen mcronp30BaHMEM YCTPOICTBA A0 MOAAYM ONEPATHBHOIO MHUTAHHS HEOOXOIUMO TO-
KIIIOUUTh OaTapeiky, AJis 4ero:

— OTBUHTHUTH (PUKCUPYIOIIMN BHHT Ha TOPIE MOIYJISl MUTAHUA C 3aHEH CTOPOHBI YCTPOU-
CTBa U MOBEPHYTH KPBILIKY OTCEKa OaTapeiiku;

— W3BJIEYb 3aLIUTHYIO IUIEHKY JJI1 BOCCTAHOBJIEHUS KOHTAKTa OaTapeu MUTaHUS,

— 3aKPBITh KPBILIKY U 3aBEPHYTHh (PUKCUPYIOUINI BUHT.

3areM moJaTh MUTAaHHE HA YCTPOWCTBO M YOCOUTHCS, YTO CHMBOJ HATU4Ms OaTapeiku Ha

WHIMKATOPE HAXOJAUTCS B COOTBETCTBYIOIIEM COCTOSTHUU —
Ecnu maamkatop oToOpakaeT OTCYTCTBHE 3apsiia OaTapeiiku, TO OHa JIMOO HEMPaBUIBHO
yCTaHOBJIEHA (MIEeperyTaHa MoJIsIPHOCTh, THOO OTCYTCTBYET KOHTAKT), TuO0 Oarapeiika pa3psbkeHa u
TpeOyeT 3aMEHBI.
HmeeTcst BO3SMOXHOCTD 33J1aTh CpadaThlBaHWE OJJHOTO U3 MPOTPAMMUPYEMBIX CBETOIHUOOB
WK pene mpu paspsange Oarapeiiku. st 3TOro HeoOXOIMMO BEIOpaTh TOYKY MOJKIIFOUCHUS
«Konmp.oam-xuy.

Paboty mo 3ameHe aieMeHTa MUTaHUs JOMYyCKaeTcs MPOBOAMTH Ha paboTarolieM ycTpoil-
CTBE, HO TOJILKO B AaHTUCTAaTHUYECKOM Opaciere, COeUHEHHOM C KOPILYCOM YCTPOMCTBA.

2.2.2.8 Tlepen BBOJIOM B AKCILTyaTaIlUIO YCTAHABIMBAIOTCS (POBEPSIOTCS) 3HAYCHUS yCTa-
BOK COTJIacHO Juanory, npuseneHHomy B [Ipunoxenun K. PaGora ¢ ycraBkamMu BBITOTHSETCS TIO
MeTouKe onucanHou B 1. 2.3.2.11. Takke BO3MOXHO 33J]aHHE YCTAaBOK C KOMITBIOTEPA 110 OJTHOMY
13 KaHaJIOB CBS3U.

2.3 Hcnosnb3oBaHue U3enus

2.3.1 YcTpoHCTBO SBISETCS aBTOMAaTHYECKUM M He TpeOyeT yyacTHs YeloBeKa B Ipolecce
BBITIOJTHEHUS] OCHOBHBIX (PyHKIMH. J[151 oOecriedeHust paboThl YCTPOHCTBA HEOOXOIUMO BBIITOJIHUTh
YCTAHOBKY M HACTPOHKY B COOTBETCTBHM C METOJHMKOW, ONMMCAHHON B II. 2.2. 3aTeM omnepaTopy J10-
CTaTOYHO 3aJaBaTh HEOOXOJUMBIE PEKUMBI pabOThl YCTPOMCTBA C MOMOIIBIO BHEIIHUX OIEpPaTHB-
HBIX KHOIIOK M NepeKyrouaTesieil, a Takke CUNTHIBATh HY)KHYIO HH(OpPMAIMIO O cpabaThIBaHUSAX U
BHEUTHUX HEUCIPABHOCTSIX.

Hactpoiika ycTpoiicTBa, cUMThIBaHME HEOOXOAMMON MH(MOPMAIMM MOKET MPOU3BOAUTHCS
JIBYMsI Crloco0amu: ¢ KOMIIbIOTEPA MO0 OJTHOMY M3 KaHAJIOB CBSI3U, TMOO HEMOCPEICTBEHHO C IMOMO-
LIbIO AMAJIOTA «YEIOBEK-MAalIMHA» Ha JIULEBOU MTaHENH.

2.3.2 Pabota ¢ auanorom

2.3.2.1 B ycrpoiicTBe nperycMOTpeHa MoICTpOiiKa KOHTPACTHOCTH HHAKMKaTopa. [l Bxoaa
B PEXHUM H3MEHEHHUS KOHTPACTHOCTU HMHIMKATOpa HEOOXOIUMO B JEKYPHOM pPEXKUME HaXaThb O/I-
HOBPEMEHHO KHOIKHU « <—» U «—>» U Jaliee, 3TUMHU KE KHOIKAMH, OTPEryJIMpoBaTh ONTHMAaIbHOE
3HaueHue. /s coxpaHeHus B MaMsITH JaHHOW HACTPOMKH HaJl0 Ha)KaTh KHONKY «BBom».

Takyxe BO3MOJKHa PEryJuMpoOBKa KOHTpacTHOCTH yepe3 MeHr «Hacrtpoitka — KonTpact-
HOCTB.
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2.3.2.2 CrpykTypa auanora ycTporucTBa u3o0paxkeHa Ha pucyHke 15. Bepxuuii ypoBeHb co-
CTOUT U3 CJIEAYIOIIUX MyHKTOB MEHIO (pekuMoB): «Cpabamwisanusy, «Konmponvy, «Hacmpotiku»
u «¥Yemasku».

[uknuyeckuii mepeOop MyHKTOB MEHIO OJHOTO YPOBHS NMPOU3BOAMTCA HAXKaTUEM KHOIIOK
«T» 1 «I». Tlepexon Ha HIKECTOSIIHMIT yPOBEHb AHATOra MPOM3BOMMUTCS MPU HAKATHH KHOIIKH
«B600». BpIx0/1 Ha BBIIIECTOSIIUA YPOBEHB OCYIIECTBIISAETCS KHOMKON «BblXx00».

[Ipu nmogavye koMaH bl cOpoca CUTHAIM3AIMU YCTPOMCTBA (OT IUCKpeTHOro Bxoaa, no JIC),
B TOM YHCJ€ NPHU HaXaTUU KHOMKU «COpocy, MPOUCXOAUT aBTOMATHYECKHH BBIXOJ Ha CaMBIii
BEPXHUI YPOBEHb JHAJIOra — JISKYPHBIA PEXUM UIH OTOOpaKEHUE BHEITHUX HEUCIIPABHOCTEH.

HezaBucumMo 0T TOro, B KaKOM M3 YKa3aHHBIX BBIIIE MYHKTOB MEHIO HAXOAUTCS YCTPOMCTBO,
BCe ()YHKIMH 3AIIUTHI 1 AaBTOMATUKHU TIOJTHOCTBIO COXPAHSIOTCSI.

2.3.2.3 TlompoGHas cTpykTypa nuanora npuseacHa B [Ipunoxennn K.

2.3.2.4 B OoNpIIMHCTBE PEKUMOB BEPXHSAS CTPOUYKA MHIMKATOPA HMCIIOJIB3YETCS KaK «CTa-
TyCHas» CTPOKa, IZle 0TOOPaKaloTCsl CIEIHaIbHbIE CUMBOJIBI U IMOJICKa3Ka B KAKOM MECTE MEHIO
HaXOUTCSI IIOTPEOUTET.

B «cTarycHoli» cTpoke IpeyCMOTPEHBI CIEAYIOINE CUMBOJIBL:

I u |:| — CUTHAJIM3UPYCT CTCIICHBb 3aps/ia CMEHHOM 6aTapeﬁKHI ITOJIHBIA M COOTBETCTBEHHO
6aTape;1 pas3psaKeHa U OTCYTCTBYCT;

'.- — CUMBOIJI MMOABIIACTCS, B CJIydac €CJIM IOCJIC BBOJA IIapOJIsd OBbLIM M3MEHCHEI 3HAUCHMS
KaKux-1100 YCTAaBOK WJIM HACTPOCK. CuMBOJ HCcUe3aeT IOCe COXpaHCHHA YCTAaBOK.

ﬁ — CUTHAJIM3UPYCT, YTO PCAAKTHPOBAHUC YCTABOK H HACTPOCK 3alPCHICHO, TAK KaK HC
BBCCH I1apOJib. HcuesaeT mocie BBOAA napoJi.

li — 3aMCHACT HpeI[LII[anHfI CHUMBOIJI B CJIy4daec, €CJIN pCAaKTUPOBAHNUEC YCTABOK U HACTPOCK
Pa3peuIcHoO MMOCJIC BBOJA IMapOJId.

2.3.2.5 B HopManbHOM paboyeM pekuMe yCTPOMCTBO HaXOAUTCS B AEKYPHOM PEXHUME, KO-
r7la Ha HHIUKATOpe 0TOOpaXxaroTcs TOKM Harpy3kd B (pasax croponsl BH, Tekymue nara u Bpems.
Jlns mepexo/ia B pexXUM YIIpaBIeHHs JUATIOTOM HEOOXO0AUMO HaXXaTh KHOIKY «B60o.

2.3.2.6 YCTpOWCTBO KOHTPOJUPYET MOSBICHHE BHEIIHUX HEUCIPABHOCTEH M oTOOpakaer
WX MOsIBJICHUE Ha MHauKaTope (moapoduee cm. [Mpunoxenwne /1). MaopMaIus 0 mpucyTCTBYOMIHX
HEHUCIIPaBHOCTSX BHEIIHEro 00OpYAOBaHMs OTOOpakaeTcsi BMECTO OKHA JIEKYPHOTo pexuma (To
ecTb 3aThpaet ero). OMHOBPEMEHHO Ha MHIMKATOPE MOXKET OTOOpaskaThCsl He OoJiee TpeX MPHIUH
HeucnpaBHocTed. [Ipu GonblieM duciae HeMCIPaBHOCTEH MOSABISETCS BO3MOKHOCTh MX MPOJIHUCThI-
BAHHS C OMOIIBI0 KHOTOK «T» i «d».

Haxxatue kHonku «C6pocy BBI3BIBACT OTKIIIOYEHHE CUTHAIM3AIUN YCTPOUCTBA C OTKIIOYe-
HUEM COOTBETCTBYIOIIUX peJie, CBETOANOIOB M HCUE3HOBEHUEM HAJIHICEH O BHEIIHUX HEUCIIPABHO-
crsax. Ciemyer oOpaTuTh BHUMaHHE, YTO CHUTHAIM3ANUHU OyAET cOpachIBaTHCS TOJBKO MPH OTCYT-
CTBHM AaKTUBHBIX CHUTHAJOB (MPUYMH CpabaThIBaHUsl CUTHAJIW3AIMH), B MPOTUBHOM CIIyyae pelle,
CBETOMO/IbI ¥ HA/IITUCH HA HHMKATOPE OCTAHYTCS B aKTUBHOM COCTOSIHUH.

2.3.2.7 Ecmu B TedyeHnue 5 mun He IPOU3BOIMIOCH HaXKaTHE KHOTIOK YIIPABJICHUS JAHATIOTOM,
TO HE3aBHCUMO OT TOTO, B KAKOM PEXHME HaXOAUTCS YCTPOHCTBO, MPOMCXOIUT aBTOMATUYECKHUN
BBIXOJl Ha BEPXHUH YPOBEHb JHAIOTa — NEKYPHBIH PEXKUM MM OTOOpaKEHUE BHEIIHUX HEHCITPaB-
HOCTEH.

HckimroueHne coCTaBiIsIeT PeXHM, B KOTOPBIA YCTPOMCTBO MEPEXOJUT NpU CpabaThIBaHUU
OTHOW W3 3alUT — OTOOpakeHWe MHQPOpPMALUMU O HOBOM cpalaThiBaHMH. B naHHOM pexume
HA/IMMCH COXPAHSETCs JI0 TEX TOp, TOKa He OyIeT HaXkaTa Jr00ast KHOTIKA YIPaBJICHUS, YTO TOBOPUT
0 TOM, YTO HOBas MH(POpPMALIKS 3aMeUEHa ONEPATOPOM.
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2.3.2.8 Pexum «Cpabamvieéanusy» NpeIHa3HAueH JJs BHIBOJA HA WHAMKATOP MHPOpPMALUU
0 cpabaTbhIBaHMAX 3aILUT, & TAK)KE IAPAMETPOB CETU B MOMEHT OTKJIIOUCHHUS.

[IpenycMoTpeHo OTOOpakeHHE NEBSATH IMOCIEIHUX CpabaThIBAaHUN YCTpOWCTBA. XpaHEHUE
nHGOpMalUK OPraHU30BAHO 10 KOJbLIEBOMY IPUHIMITY — IPU CpabaThIBaHUU J100aBIseTCs HOBas
uHboOpMalMg U CTUpaeTcs camasi crapas. Takum oOpaszom, B myHkTe «Cpabamwiéanue 1» Bceraa
XpaHUTbCS camas HoBasi MHpopManus, a B nyHkre «Cpabamuiganue 9» — camast ctapas.

[Tpu mo6oM cpabaTbIBaHHM YCTPOWCTBA HA OTKIIOYEHHUE BBHICOKOBOJBTHOTO BBIKJIIOYATEIIS
(KOMaH/JHOM WJIM aBapUHHOM) IIPOUCXOAUT ABTOMATUYECKUI Mepexo aAuanora Ha nyHKT «Cpaba-
moleanue I», rie orodpaxaercs MHGOPMAIMs O HOBOM cpadaTbiBaHUM. [ MUKJINYECKOro Mpo-
CMOTpA apaMeTPoOB JAHHOTO OTKIIOUEHHS HCIONb3YTC KHONKH « Ty i «d». Bo3MOXHEIE HpHun-
HBI cpabaTbiBanus npuBeeHsl B [Ipunoxennn JI.

2.3.2.9 Pexum «Koumpoawy npenHazHadeH Ui BHIBOJIA HA WHAMKATOP TEKYIIUX 3HAUYCHUIMA
¢daznbpix TokoB cropon BH n HH, nuddepennmanbabix 1 TOPMO3HBIX TOKOB MO Kaxaou (asze, wu
JPYTUX MapaMeTpoOB CETH, @ TAKXKE COCTOSHUE BXOJHBIX AMCKPETHBIX CUTHAJIOB, TEKYILIUE AATY U
BpeMsL.

JlaHHbBIN pexuM yn00HO MCHOIb30BaTh NPU HAJAJAKE JUIsl IPOBEPKU LIEJIOCTHOCTH BXOJHBIX
uenei, npaBWIbHOCTH (PasupoBku U T.1. Takke Omarofaps JaHHOMY PEXHMY HMMEETCS BO3MOXK-
HOCTb KOHTPOJIMPOBAaTh OCHOBHBIE IMApaMETPbl CETU MPH KCIUTyaTauuu. JJjig 3Toro OOJIBIIMHCTBO
aHAJIOTOBBIX MApPaMETPOB OTOOPAXKAETCS KaK BO BTOPUYHBIX, TaK U B IIEPBUYHBIX 3HAUCHUSIX.

2.3.2.10 Pexum «Hacmpotiku» TpeIHa3HAYCH JUIsl MPOCMOTPAa M PEIAKTUPOBAHUS Iapa-
METPOB CEPBUCHBIX (PYHKIIUNA YCTPOWCTBA, TAKUX KaK: PETHCTPATOP COOBITUM, aBapUIHBIA OCIIUJI-
norpad, uHTEepQeich JIMHUU CBSA3H, TEKYILUE 1aTa U BPEMs.

W3MeHeHne MOOBIX TapaMeTpPOB, KPOME TEKYIIMX JaThl U BPEMEHH, Pa3pelIaeTcsi TOIBKO
IIpH MPaBUWIBHO BBEJACHHOM Mapoiie. B kauecTBe mapoJsi UCIONb3yeTcsl 3aBOJACKON HOMEp yCTpOii-
crBa. MeToanka BBOJA IU(POBBIX MMapaMeTpoOB, B TOM YHCIE Maposs, onucana B 1. 2.3.2.12. 3a-
IIPOC Mapojisi MPOUCXOIUT MpHU BbIOOpE mapameTpa, KOTOPBIH HEOOXOAMMO OTpEeNaKTHUpOBaTh, U
Ha)KaTUH Ha KHOTIKY «B600y. [locne 3Toro 1uis perakTHpOBaHHS OCTAIBHBIX YCTABOK I HACTPOEK
BBOJIUTH MApOJIb HET HEOOXOJMMOCTH.

CoxpaHeHue BBEJICHHBIX MTApaMETPOB MPOUCXOAUT TPH BBIXOJE U3 PEXKHUMA HX PEAAKTUPO-
BaHuA (U3 MeHI0 «Hacmpotikuy) ¢ IpeABapUTEIbHON BbIayeil HA WHIUKATOP COOTBETCTBYIOIIETO
3ampoca.

3nauenue mapois copaceiBaercs B ) mpu BeIX0/I€ HA BEPXHUI YpOBEHb AHAJIOTA.

2.3.2.11 Pexum «Ycmasku» npenHazHaueH Uil MPOCMOTpa U PENAKTUPOBAHMS YCTaBOK
3alIUT M aBTOMATHUKH YCTpoiicTBa. C MOMOIIBIO YCTAaBOK MMEETCS BO3MOYKHOCTh BBECTH WJIH BBIBE-
CTH U3 pabOThl (PYHKIMHU 3aIIUT U AaBTOMATUKH, a TAK)XKE 337aTh UX YUCIOBbIE TapaMETPHI.

[TpenycmoTpensl 1Ba Habopa YCTaBOK, C BO3MOXHOCTHIO BbIOOpa akTUBHOrO Habopa IO
JMCKPETHOMY CUTHally. B Kak7joM Habope ycTaBKU JIENSTCSA Ha TPYNIBI 110 CTYHNEHSIM U BUJAM 3a-
IINT, a TAaKXKe 00IIHe, OTHOCAIINECS K PYHKIUSM H MECTY YCTAHOBKH YCTPOHCTBA B IIEIIOM.

Onucanue Ha3HAYEHUs1 YCTaBOK yCTpoicTBa npuBesieHo B [Ipunoxennn H.

M3meHeHne ycTaBOK paspemaercst TOJIbKO IMOCie BBOJa Mapois. B kadecTBe mapois mc-
MOJIb3YETCS 3aBOJICKOM HOMEp ycTpoiicTBa. MeTouKka BBO/Ia U(POBBIX MAapaMETPOB, B TOM YHUCIIE
napoJisi, onrcana B 1. 2.3.2.12. 3anpoc maposst IpOUCXOIHT MPH BEIOOpE yCTaBKH, KOTOPYIO HEOO-
XOJMMO OTPENAaKTUPOBaTh, U HAKATUM HA KHOMKY «Beooy. Ilocime 3Toro Juist peaakTHpOBaHHUS
OCTAJIbHBIX YCTABOK WJIM HACTPOEK BBOJUTH MAPOJIh HET HEOOXOJMMOCTH.

CoxpaHeHue BBEJCHHBIX YCTaBOK NMPOU3BOIAMUTCS MPH BBIXOJIE U3 pexuMa «¥Ycmaskuy. Ilpu
ATOM Ha WHIMKATOPE BBHIBOJIUTCSI COOTBETCTBYIOIINH 3allpOC ¢ BOBMOXKHOCTBIO BBIOOpA: COXPAaHUTH
YCTaBKU MJIM OTKA3aThCsl OT BBEACHHBIX M3MEHEHUH. BBoj B JelicTBHE yCTaBOK MPOUCXOIUT OJTHO-
BPEMEHHO, 4YTO TPEAOTBPANIACT JOKHYIO PadOTy 3aIIUT MPU CMEHE TOJBKO YacTH W3 B3aUMOCBSI-
3aHHBIX YCTaBOK. DTO MO3BOJISET PElIAaKTUPOBATh YCTaBKU Jake€ HA BKIIOYEHHOM 3alllMIIaeMOM
00BEKTE.
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[Tocne BBona ycraBok HeoOxoaumo obs3arensHo mpoBepsats BCE YCTABKU, npexycmort-
PEHHBIE B yCTPOICTBE, BBUAY BO3MOXKHOT'O BIMSHUS «3a0BITHIX» YCTABOK HA paOOTY 3aIlUTHL.

[Tpu BBIXOJE HA BEpXHUN YPOBEHb TUAJIOTA MPOUCXOAUT aBTOMATHUECKUI cOpOC 3HAUYEHUS
aposis B HOJb. IIprdyeM 3TO MPOMCXOOUT KAk MPH YMBIIUIEHHOM BBIXOJE OIEPATOPOM, Tak U B
cllydae, €CJIM BBIXOJl Ha BEPXHUIl YPOBEHb NPOU3OIIEN aBTOMATHUECKU I10CIIE «IIPOCTOS» YCTPO-
cTBa Oojee 5 murn. DTO MO3BOJISIET NPEJOTBPATUTh HECAHKIIMOHUPOBAHHBIN OCTYNl K U3MEHEHUIO
YCTaBOK, B CIIy4ae €CiId OIEpaTop OCTAaBUJ YCTPOMCTBO Ha JAOJITrOE BpeMs B PEKHUME PEJaKTHPOBa-
HUSL.

VYCcTaBKM MMEIOT clieluaibHbIA Oydep mamsTH A peAaKTUPOBAaHUS YCTABOK, MO3BOJISIO-
LMK COXpaHATh BBEJCHHbIE U3MEHEHMs IIPH CIIydallHBIX IepepbiBax B paboTe (cpabarbiBaHuE OJ-
HOM W3 3alUT, NCUE3HOBEHUE OllepaTUBHOIO NUTaHus). Hanpumep, eciu Bo Bpemsi BBOJA YCTaBOK
IIPOU30LUIO aBAPUIHOE OTKIYECHHUE, TO YCTPOUCTBO aBTOMAaTHYECKH BBIMJIET U3 PEKUMA PENAKTH-
pPOBaHUS YCTaBOK M 0TOOPa3UT mapameTpsl TaHHOTO cpabaThiBaHUs. J{J1s TOro YTOOBI MPOJOIKUTD
pelakTUpOBaHHEe HEOOXOJUMO CHOBA BOMTH B PEKUM PElaKTUPOBAHMS YCTaBOK, IIPUYEM IPOU3BeE-
JICHHbIE paHee U3MEHEHUs OyAyT BOCCTaHOBIJIEHBI U HET HEOOXOAMMOCTH BBOJIUTh YCTABKU 3aHOBO.

Jlna ynpoienus npouecca BBOJA NapaMeTpOB MMEETCSl BO3MOXHOCTh KOIMPOBATh 3Haue-
HUS YCTaBOK M3 OJIHOTO Habopa B Apyroil. To MPOU3BOAUTCS C IOMOIIbIO IyHKTa MeHIO «Konupo-
eanuey. JlanHas QyHKIMS yJ00HA, TaK KaK 3a4acTyr0 YMCJIO YCTaBOK, UMEIOIIUX Pa3Hble 3HAUCHUS
B pa3HBIX Ha0Opax ycTaBoK HeOoJbIoe. [1oaToMy peKoMeHIyeTCsl BBECTH 3HaUCHHS BCEX YCTaBOK
B IIEPBOM Habope, 3aTeM CKOIUPOBaTh 3TH 3HaYeHHs BO BTopoil Habop. Ilocie 3Toro ucrnpaBuTh
3HA4YE€HMs YCTAaBOK BO BTOPOM Habope

2.3.2.12 Brox nu(poBhIX 3HAYCHUI TTApaMETPOB U YCTABOK.

Jlnsg BBOAA 3HAUYEHUs YCTaBKM HEOOXOJUMO BBIOpPATh COOTBETCTBYIOLIMN MYHKT MEHIO,
Ha)XaTh KHOIIKY «B60o0». 3aTeM MOSBUTCS HOBOE OKHO, IJe miajauas uudpa ycTaBKM Ha4HET MU-
ratb (€ciaM pelakTUpPYyeTCs yCTaBKa, TO HEOOXOAMMO MPEABAPUTEIHLHO BBECTH MapOJb 110 METOAU-
Ke, OMUCHIBaeMol B nanHOM myHKTe). Knormkamu «T» 1 «I» Heo6xoammo ycraHoBUTE Tpebyemoe
3HaueHue HUPpbI. 3aTeM Ha)KaTh KHONKY «<—». HauneT murate cienyromas uudpa. AHaTIOTHYHO
YCTaHOBUTH Bce LU(DphI ycTaBku. [Ipn HakaTum KHONKU «B00» NMPOU3BOJAUTCS COXpPaHEHHE BBeE-
JICHHOT0 3HadyeHus yctaBku. Ecnu B 11000 MOMEHT BBOAA HaKaTh KHONKY «Bwvixoo», To Oyner
BO3BpAIIEHO CTApOE 3HAUEHUE YCTAaBKH.
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3 TEXHUYECKOE OBCIIY>XXVBAHUE

3.1 O6mwme ykazaHus

3.1.1 Texuudeckoe 0OCITyKUBAHUE YCTPOHUCTBA BKITIOYACT:

— MPOBEPKY MPH HOBOM BKJIFOUCHUH;

— TIEPUOIMYECKUEC TTPOBEPKU TEXHUYECKOTO COCTOSHUS,

— TECTOBBIH KOHTPOJTb.

YcTpoiicTBO OOBIYHO MPOBEPSIETCS B COCTaBe MIKada WM MaHEeNIH, YTO OTPaXkaeTcsl Ha 00b-
€M€ U METOJINKAaX IMPOBEPKH.

3.1.2 TIpoBepKy Ipu HOBOM BKIIFOUCHHH TPOHM3BOJAT IPH BBOJE YCTPONCTBA B DKCILTyaTa-
o (mpu Hanmaake). OObeM MPOBEPOK MPHU HOBOM BKIFOUCHHUH OMPEIEINISICTCS NeHCTBYIOIIMMH JTH-
PEKTHBHBIMH U PYKOBOSIIIIUMH TOKYMEHTaMHU.

MeTouKu MPOBEICHUSI OCHOBHBIX IIPOBEPOK MPUBEACHBI B 1. 3.2.

3.1.3 [lepuoanyeckne NPOBEPKUM TEXHUYECKOTO COCTOSIHHS TPOBOJAT uepe3 3—6 Jer.
[lepByto nepuoanvecKyo MPOBEPKY PEKOMEHYIOT POBOIUTH Yepe3 T Moclie BBOAA B paboTy.

B o0beM nepuoaudeckoi MPOBEPKH BKIIFOYAIOT BHEITHUN OCMOTP, IIPU KOTOPOM ITPOHM3BO-
JAT yaJIeHUE MbUIH, IPOBEPKY MEXAHUYECKOTO KPEIJICHUS 3JIEMEHTOB, OJHOTY COWICHEHHUS pa3b-
€MOB, 3aTSKKY BUHTOB KJIEMMHBIX KOJIOJIOK.

O0beM AIEKTPUUYECKUX UCTIBITAHUH MPU NEPUOAMYECKUX MPOBEPKAX MOXKET OBITH COKpaIlleH
OTHOCHUTEJILHO NPOBEPKH TP HOBOM BKJIIOUEHHH.

3.1.4 TecToBBIN KOHTPOJb — BBIXOA B peXKUM «KoHmpoiby ¥ IPOCMOTP TEKYIIUX 3HAYECHUH
TOKOB M HAIPSDKEHUHM M CpPaBHEHHEM HUX C MOKa3aHUSAMHU APYIHMX U3MEPHUTENbHBIX MPUOOPOB, BbI-
nosiHAercs pa3 B Mecsl. [Ipu 3ToM 00s13aTEIbHO MPOU3BOAUTCS MPOBEPKA U MOJICTPOMKA YacCOB.
Kpome Toro, He06X01MMO NMPOBOAUTE KOHTPOJIb 3apsia CMEHHON OaTapeiku B COOTBETCTBUM C Me-
TOJIMKOM OmrcaHHoi B 11. 3.2.1.

Ha nmoacranumsx 0e3 NeXKypHOTro IHepcoHana TeCTOBBIH KOHTPOJb BBINOJIHSETCS MO Mepe
BO3MOKHOCTH.

B cnyuyae cpabarbiBaHMs yCTpOiCTBa 3aIlMThl HEOOXOIUMO MEpenucaTh B )KypHall BCIO WH-
(dhopMalnio 0 TaHHOM cpabaThIBaHUH, UMEIOLYIOCS B TAMSTH aBaPUIHBIX OTKIIOYEHHH.

3.2 MeToauku IpoBepKH pabOTOCTIOCOOHOCTH U3/IeNUs

3.2.1 TIposepka 3apsiia HJIEeMEHTa TUTAHHS
3apsiy d7eMEeHTa MMATAHUS TIPOBEPSICTCS IMTyTEM BH3YaJIbHOTO KOHTPOJISI CAMBOJIA B CTaTYCHOU

CTpOKe, 0TOOpakaeMoi Ha MHAMKATOpe ycTpoicTBa. B ciyuae, ecinu oToOpa)aeTcsi CHMBOJI «D» "
Ha WHIUKATOPE MOSBHIIOCH COOOIIeHne «Hem Gamapetikuy, TO HIEMEHT MUTAHUS HEOOXOIUMO 3a-
MEHHTb 110 METOAMKE, OITMCAHHOM B 1. 2.2.2.7.

Jnst ynpormieHust KOHTPOJIS 3apsijia JIEMEHTa MUTaHUsI UMEETCS BO3MOKHOCTh 3a7aTh cpaba-
THIBAHHE OJTHOTO M3 MPOrpPaMMUPYEMBIX CBETOAMOIOB WU pelie Mpu paspsae Oarapeiiku. Heobxo-
JUMO BBIOpaTh JIUII COOTBETCTBYIOIIETO CBETOAMOJIA WIIH PEJie TOUKY MOAKIIOUeHus «Konmp.oam-
KU».

3.2.2 TIpoBepka cCONMpPOTUBIICHUS U3OISALUH

ITpoBepKy 3JEKTPUUECKOrO CONPOTHUBIICHUS H30JIALIMM MEXAY BXOJHBIMU LEMSAMHU TOKa,
HaNpsDKEHUs, ONEPATHBHOTO MUTAHUS, PEIEHHBIMU YIPABISIOMIMMUA KOHTAKTaMH, JHUCKPETHBIMU
CUTHAJIaMH, a TaK)Ke MEX/y YKa3aHHBIMU LIETISIMU U KOPITYCOM MPOBOJSAT METOMMETPOM Ha HaIpsi-
xenue 1000 B. JInnus cBsa3u nposepsiercs Ha HanpsbkeHue 500 B.

ConpoTuBieHrnEe U30JIUN U3MEPSETCS MEXIY IPyNIaMU COSAMHEHHBIX MEXy COOON BBI-
BOJIOB corjacHo Tabnuue 17, a Taxke MexAy dTUMH TpylnaMu U KoprycoM 0sioka (KiemMMmoi 3a-
3eMJICHHs1). 3HAYCHHUE COMTPOTUBIICHUS U30JISILIUHN TOJKHO ObITh He MeHee 100 MOwm.
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Tab6muma 17

Pa3znem Homepa koHTaKTOB HaumenoBanue HcnbiTaTeabHoe
HanpsiKeHne

X1 clmob6 ToxkoBbIE LIETTH 1000 B
X2 clmob6 ToxkoBbIE LIENTH 1000 B
X3.1 clmo? [lernn cuHXpOHM3AIUT 500 B
X3.2 clno4d JInnwms cesa3u 1 500 B
X3.3 clmo4 JIunug cBs3u 2 500 B
X4 c1mo?24 Penetinbie nenu 1 1000 B
X5 clmnool2 Peneitnrie nenu 2 1000 B
X6 c1mo?24 Bxonusie nenm 1 1000 B
X7 c1lmnol4 Peneiinrle nienu 3 1000 B
c 15024 Bxoanbie nenu 2 1000 B

X8 clmo6 Lenu nutanus 1000 B

3.2.3 Hacrpoiika (mpoBepKa) yCTaBOK BBITIONHSCTCS MPH MOAKIFOYCHHOM MTUTAHUHN HE3aBU-
CHMO OT TOJKJIFOUCHHS OCTANIbHBIX Iiereld. CHavama clielyeT BBECTH 3HaueHHe mapois. Hacrpoiika
(mpoBepka) BBINOJIHAETCS B CAEAYIOLIEM HOPSAKE:

1 CornacHo nuasnory BONTH B peXuM «¥Ycmaskuy, BBIOpaTh HEOOXOIUMBIA HaOOp U PyHK-
[MMOHAJILHYIO TPYIIY YCTaBOK. HaBecTn Kypcop Ha HEOOXOUMYIO YCTaBKY.

2 Haxatp KHONIKY «Bsoo». Ecnu 10 3TOr0 maposib He ObLI BBEICH, TO MOSBHUTHCS IHATIOT
3ampoca naposst. [locie BBoIa MpaBMIIBHOTO 3HAYCHUS MAPOJISl MMOSBUTHCS BO3MOKHOCTh PEIAKTH-
poBaHUs yCTaBKU. PenaktupoBaHue NU(GPOBBIX 3HAYCHUI MPOU3BOIAMTCS B COOTBETCTBUH C METO-
JIUKOI, orucanHou B 1. 2.3.2.12.

3 HaxaTHeM KHOIKH «¥» BBIOpaTh OYepeIHyI0 yCTaBKy. IIPOJOMIKUTE PeJaKTHPOBAHHE.
[Tpu 5TOM BBOJI TAPOJISI HE TIOTPEOYETCSL.

4 BBoj TeKylIero BPEMEHH OCYIIECTBISETCS aHaJoru4Ho. Haxarue kHOMKU «B6ody» mipu
BBOJIC 3HAYCHHS MUHYT OOHYJISCT 3HAYCHHWE CEKyH[. )i m3MEHEHUs 3HAUCHUS JaThl U BPEMCHU
BBOJIa MMapoJisi He TpedyeTcs.

5 Ilo okOHYaHWH HACTPOWKH 00S3aTEIBHO MPOBEPSIOT BBEACHHBIC YCTAaBKH 3aIUTHI IS
WCKITIOYEHUS OLTHOOK.

3.2.4 TlpoBepka 1o Harpy3Koi

[Toaxar0unTh K yCTPOMCTBY 1IENH MEPEMEHHOT0 TOKA OT U3MEPUTEIbHBIX TPaHC(HOPMATOPOB
3amuiaeMoro oorekra. [IpoBepka Mpou3BOAUTCS MPU MPOTEKAHUHU TOKa Harpy3ku He menee 10 %
OT 3HA4YEHUSI HOMUHAJIBHOTO TOKA.

Jnist ynoO6cTBa KOHTPOJIsI BEKTOPOB TOKA HEOOXOANMO HCIIONB30BaTh PeXUM «KOHmMpoab —
Bexmopnas ouazpammay, ¢ TOMOIIBIO KOTOPOTO CHSATH MOKa3aHHUsI U MOCTPOUTHh BEKTOPHBIE JAHa-
rpamMbl TokoB ctopoH BH u HH «1o moBopoTta» u «mocne nmoBopotay. ¥YciaoBHoe 0003HaYeHHE TO-
KOB «10 moBopota» — «la(b,c)BH(HH)», «nocne noBopota» — «la(b,c)BH(HH)nny. Tokamu «Io-
Clie TIOBOPOTa» CUMTAIOTCS TOKH, MPOIIEANINE MpeoOpa3oBaHus BO BHYTpeHHUX mudpoBbix TT.
[IpuyeM OMOPHBIM BEKTOPOM Kak B pexHUMe «Bexkmophas ouacpammay Tak U B pexume «Kow-
mpoJiby SBISIETCS BEKTOP Toka ¢a3el A ctopoHsl BH «10 moBopoTa.

B HarpyzouHoM pexume BEKTOpa COOTBETCTBYIOIIMX (Da3HBIX TOKOB JBYX CTOPOH TpaHC-
dbopmaropa mocne mpeodOpazoBaHus B UGPOBeIX TT MOMKHBI HaXOAWTHCS B MPOTHBO(A3e W B
CyMMe J1aBaTh HOJIIb.

Takum 00pa3oM, Ha OCHOBE 3HA4YEHUH (Pa3HBIX TOKOB «JI0 IMOBOPOTA» MOYKHO TPOBEPHUTH
MPaBUIBLHOCTh YEPEIOBaHMS, a TaKXKe MOJPHOCTh MojakItoueHus ¢a3. [lo 3HadeHusM Qa3HbIX TO-
KOB «IIOCJI€ TTOBOPOTA» MPOKOHTPOIUPOBATH MPABMILHOCTh BEIOOpA M 3aJaHMs YCTaBOK, OMpeie-
JSIIOIIMX TPYIIbI cOOpKU BHYTpeHHHX 1MppoBbix TT.
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[lenecooOpa3Ho crenars 2—3 CHATUS TUarpaMMbl U COIOCTaBUTh PE3YNbTaThl C TOUKHU 3pe-
HUS UX MIOBTOPSIEMOCTH.

3.2.5 IIpoBepka GpyHKIIMOHUPOBAHHS YCTPOUCTBA

3.2.5.1 TIpoBepky ya0OHO BECTH, UCIIONb3YS JOTHUECKUI UMUTATOpP COBMECTHO C YCTaHOB-
KOM JIJIs1 TPOBEPKH peieriHoi 3amuTthl Tuna Y5053, Y5003, «Ypany, «HentyH, -2», «Perom-51,-41,
-11».

3.2.5.2 Jlna ympouieHuss NpOBEpKH CTyHneHeld AudQepeHnrnanbHOi 3aluThl JKeNIaTebHO
3a/1aTh 3HAYCHUS yCTaBOK B rpymme «Oowue /[3T»:

«I'pynna TT BH — O», «I pynna TT HH — Oy,

«l6asz.BH, A» = «l6azHH, A».

[Tpu Takux ycraBkax auddepeHnnanbHbii TOK OyaeT paBeH MOAaBaeMOMYy Ha YCTPOWCTBO
(dhazHOMY TOKY (TIpHYeM He3aBHCHMO ¢ Kakoi cropoHbl — BH i HH), a Topmo3Hoi Tok paBeH 110-
JIOBHHE TIOJ]ABAEMOTr0. DTO MCKII0YAaeT HEOOXOIUMOCTh B JIOTIOJHUTENLHBIX pacueTax Ipu MpoBe-
JICHUH MIPOBEPKH YCTPOUCTBA.

Brumanue: Bo BHyTpeHHUX UPPOBEIX TT, COOpaHHBIX B TPEYTOIBHUK (IJII 3TOTO YCTaBKU
«'pynna TT BH», mu6o « pynna TT HH» NOTXHBI IPUHUMATH OJHO U3 CIEIYIOIIMX 3HAYCHHUH —

1, 5, 7, 11), npou3BoaUTCS KOMIIEHCAIUSI YBENTMYECHUs TOKa (B paboueM pexume) B V3 pa3 mocine
TpeyronpHuka. [loaTromy mpu momave ogHOro GazHOro TOKAa Ha TOKOBBIE BXOABI CTOPOHBI, ITU(PO-

Bbie TT KOTOpO# cOOpaHbI B TPEYrOJIbHUK, MOSBUTCS U (epeHINATbHBINA TOK B V3 pa3 MEHbpIINH,
4yeM nojaBaeMblil (a3Hblil. DT0 HEOOXOAMMO YYUTHIBATH IPU MPOBEPKE, JTUOO 3a/1aBaTh PEKOMEH-
nyemblie 3HaueHus yctaBok (« pynna TT BH — O», «I pynna TT HH — 0»).

3.2.5.3 TIposepka ¢pynkunonuposanus auddepeniuaipaoi orceuku (JI3T-1)

[TpoBepsiemyto 3amuty JI3T-1 ciaenyer BKIIOYMTH YCTaBKOW KOH(UIypalluH, a OCTaJbHbIE
3aIUTHl BEIBECTH M3 JICHCTBHUS C IOMOIIBIO YCTaBOK KoHpuryparmu (s J[3T-2) u KHOMOK Ha Jiu-
ueBoii nanenu ycrpoictsa (s MT3 BH u MT3 HH).

IToAKIIOYNTE JTOTUYECKUN UMUATATOP K YCTPOMCTBY 3aIMTHI, OJKIFOYUTh TOKOBBIA BBIXOJ
YCTAHOBKM K KiieMMaM oaHoi u3 a3 croponst BH, mu6o HH. Ilonats omeparuBHOe nmuTaHue
=220 B Ha yctpoiicTBO. BBecTH ycraBKy cpabaThIBaHHs MO TOKY. YCTaBKYy cpaOaThIBaHHS IO Bpe-
MEHU HYXXHO YCTaHOBUTH B HYJIEBOE MTOJIOKEHHUE.

[TonaBas TOK OT yCTaHOBKH, yOAUTHCS, 4TO AU(PepeHInanbHbIi TOK MOSBISETCS TOJIBKO B
¢aze, Ha KOTOPYIO MOAAETCS TOK, U MO BEJIMYMHE OH PaBeH IojaBaeMoMy. TOpMO3HOW TOK MpHu
3TOM JIOJKEH OBITh PaBeH MOJIOBUHE AU(PPEpEeHINANBHOTO.

[TocTeneHHo yBenu4MBasi BEIMUMHY OJIaBAEMOI0 TOKA, JOOUTHCS CpabaThIBaHUs CTYNEHH
3aluThl. YOeIuThCs B cpabaThIBAHUU pelie U CBETO/IMO/1a Ha NTaHenu ycrpoiictsa. [Ipu aTtom Ha uH-
JMKATOpe JOJDKHA OTOOpa3UThCs MpUUMHA OTKIIOUeHUs «/[37-1». Takke He00X0AUMO MPOKOHTPO-
JUPOBaTh, YTO BpeMs «I3awy», oToOpakaeMoe B HHpOpMaAIUK O cpabaThIBaHUU, HE MpeBbIaeT 40
MCEK.

[TpoBecTu aHaIOrMYHYIO MPOBEPKY MO OCTaIbHBIM (ha3am Toka ctopon BH nu HH.

3.2.5.4 TIpoBepka (YHKIIMOHUPOBAHHUA UYBCTBUTENBbHOM CTyneHu auddepeHnnanbHoil
sarmuthl (J13T-2)

[Tposepsiemyro 3amuty [A3T-2 crnenyeT BKIIOYUTH YCTaBKOW KOH(UTYpAIluH, a OCTAIbHBIC
3aIIMTHl BEIBECTH M3 JICHCTBHUS C TOMOIIBbIO YCTaBOK KoHpuryparmu (s [[3T-1) u kHOMoOK Ha Jiu-
ueBoil manenu yctpoiicrsa (st MT3 BH u MT3 HH).

3amaTh yCTaBKM CpabaTbIBaHMsS CTYNEHH. YCTaBKy CpabaThIBaHHs MO BPEMEHH HYXKHO
YCTAaHOBUTH B HYJIEBOE ITOJIOKEHHUE.

[ToaxIr0unTh TOKOBBIN BBIXOJ YCTAaHOBKM K KieMMaM OfHOH u3 (a3 ctoponsl BH, mmbo
HH. [locrtenenHo yBenuuuBasi BENUYHMHY I10/aBAa€MOI0 TOKa, JOOUTHCS cpabaThIBaHHS CTYNEHU
3anUThl. YOeauThCs B CpabaThbIBAHUU PeJie U CBETOIMO/Ia Ha TaHeH ycTpoiicTa. [Ipu sToM Ha UH-
JTUKATOPE JOJKHA OTOOPA3UThCS NMPUYMHA OTKIIOUCHUS «/[37-2». Takxke HE0OX0IUMO TPOKOHTPO-
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JMPOBATh, YTO BpeMs «I3auy», oroOpaxkaemoe B MH(opMaruu o cpabaTbIBaHUM, HE MpeBbinaeT S0
MCEK.

[TpoBecTH aHATIOTHYHYIO MTPOBEPKY MO OCTANbHBIM (hazam Toka ctopoH BH n HH.

[TpoBepka Topmo3HO# xapakTepucTuku ctynenu J3T-2 He sBasercs oOs3aTenbHOM. B ciy-
Yae eclid Takas IMpoBepKa HE00X0AMMa, TO MOTPeOyeTcsl pacuyeT W MOCTPOSHHE TOPMO3HOM Xapak-
TEPUCTUKHU JUISl 33JaHHBIX YCTaBOK. B 3TOM ciydae yao0OHO HMCIIOJIb30BaTh JaHHbIE, BBIBOAMMBIC
YCTPOMCTBOM Ha MHAMKATOp B pexume «Koumponv — Xapaxmepucmukay». OHU TPEICTABIECHbI B
BUJIE KOOPAMHAT TOYEK B OTHOCUTENBHBIX €IMHUIIAX, JOCTATOYHBIX Ul MOCTPOCHUS XapaKTepu-
cruku. Pacrionoxenue Touek n3o0pakeHo Ha pucyHKe 16.

% land
A

Y3

_ ITopm

N

X3

Pucynok 16 Touku Ha TOPMO3HOH XapaKTEepPUCTHKE,
oToOpakaembie B pexume «Konmpoasb — Xapakmepucmura

IIpoBepka TOPMO3HOM XapaKTEPUCTUKHU MPOU3BOIUTHCS C MOMOIIBIO IBYX PEryIUPYEMbIX
HCTOYHHUKOB TOKA, OAWH U3 KOTOPBIX HCO6XOI[I/IMO MOAKIIOYHUTb K TOKOBBIM BXOJaM CTOPOHBI BH, a
apyrou — x HH.

3.2.5.5 TIpoBepka HyHKIIMOHHPOBAHUS MAKCUMATBHONW TOKOBOH 3alIUTHI CTOpOHBI BH

0O6e crynenu MT3 BH npoBepsitoTcst aHAIOTHYHO, 32 UCKJIFOYCHUEM 3HAYEHHUI YCTaBOK TO-
Ka U BpeMeHHU cpabarbiBaHus. [IpoBepsieMylo CTyNeHb 3allUThl CIeAyeT BKIIOYUTh YCTaBKOW KOH-
¢burypanuu, a ocTajJbHble CTYIIEHU — JIMO0 OTKIIIOUUTS, JINOO BHIBECTH M3 30HBI TPOBEPKHU 33 JaHUEM
3aBeZIOMO OoJjiee rpyObIX 3HAUEHHUH YCTaBOK.

[ToaKTIOYNTH TOKOBBIN BBIXOJ] YCTAHOBKM K KJIeMMaM TOKa oaHoi u3 (a3 ctoponsl BH.
BBectu ycraBku 3HaueHHMH M KOH(UTYpallMu, COOTBETCTBYIONINE TpeOyeMoi TpOBepKe, HApUMeEp,
MT3-2 BH. Heucnone3yemble npHu JaHHON MPOBEPKE APYrHE 3alIUThI Jydlle OTKIHOYMTH. [lox-
KIIIOYUThH KJIEMMbI BBIXO/JHBIX KOHTAKTOB pene « Omki. 1y, pacnonoXeHHbIX Ha KJIEMMHOM KOJIOJKe
YCTpOICTBa, K BXOAY MIIITUCEKyHI0oMepa («KOHTaKT») yCTaHOBKH.

[TomaBast TOK OT YCTaHOBKH, YOeOUTbCS B CpabaThIBAHWU pejieé M CBETOJIMOJa Ha MaHeIu
ycTporctBa «/lyck 3awumuly TIPU 3aJaHHOM YCTABKOM 3HAYEHHM TOKA OT yCTaHOBKHU. [IpoBeputh
HaJIMYMe HEOONBIIOro IMCTepe3nca 3amycka 3aluThl (Ko (UIMeHTa Bo3BpaTa) MpH CHUKEHUU
3HAYEHUS TOKA (110 BBHIKJIIOYEHHIO COOTBETCTBYIOIIEH CUTHAINU3AIINH).

COpocuth MHIUKAIMIO KHOMKOW «CoHpocy. CKauKOM I0JIaB TOK, MPEBBIMIAIONINA yCTaBKY
MT3, KOHTPOIMPOBATH BbIJA4y KOMAaH/bl Ha OTKJIIOUEHHE, a TAKKE UHANKALNIO IPUYUHBI aBapUH
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Ha MHAMKATOPE U cBeToAMOaxX. MI3MepuTh 0 MUIIMCEKYHIOMEDPY BPEMsI OT MOMEHTA [10/1a4M TOKa
JI0 3aMbIKaHHUsI KOHTAKTOB penie « Omxa.1y. CpaBHUTH €ro ¢ yCTaBKOW mpoBepsieMoi ctynenn MT3.
OnHo nomkHO oTianyaThes He Oonee, ueM Ha 30 mc. KHOMKO# «—» Ha maHenIn yCTpoicTBa BBI3BATh
Ha MHJMKATOp 3HAUYE€HUE BPeMEHH cpadaThlBaHUs 3alUThI 1347, OHO TOJDKHO COBIIAAATh C IIOKA3a-
HUSMU MUJUTMCEKYHJIOMEpPA YCTaHOBKHU € TOYHOCTHIO 20 Mc.

W3MeHuTh 3Ha4eHUsl yCTaBOK 10 TOKY U BPEMEHHU U IIPOBECTH AHAJOTMUYHYHO IIPOBEPKY C
JIPYTUMH YCTaBKaMU U 110 OCTaJIbHBIM (pa3zaM TOKa.

AHaJIOrMYHO MPOU3BECTU MPOBEPKY Jpyrou cryrnenn MT3 BH.

3.2.5.6 IIpoepka yckopenus cryneneii MT3 BH npu Bkmtouenuu. [IpousBogurcs cieny-
0ImKUM 00pazoM: I IEpBOi U BTopol cryneHedr MT3 3amatoTcs BpeMEHHBIE YCTaBKH TOpsIKa S—
10 c. YcraBka «Obwue — Tyckop.6n, ¢» 3afaeTcsi 3aBeIOMO MEHbIIEH, Hanpumep, 2—3 ¢. Y CTaBKU
KOH(HUTYpaIMy 3a4al0TCs TaKUMH, 4TOOBI ObLIM paspemieHsl MT3-1 BH, MT3-2 BH, yckopenue
IIEPBOM CTYIIEHU U YCKOPEHHME BTOPOM cTymneHu. IlomaBas ckaukoMm IpOBEPOYHBIN TOK, IIPEBbIIIA-
omuid mopor cpabdareiBanus MT3-2, ogHOBpEeMEHHO ¢ IMojadel CUTHaja Ha MPOrPaMMHPYEMBbII
ICKpeTHBIN Bxox «PIIB BH» (pa3banaHnc BpeMeH He J0JDKEH MPEBBIIIaTh 3 ¢), yOeauThes B cpada-
teiBaHuu MT3-2 ¢ BpeMeHnem yckopeHust Tycgop py. Y BEIMYMB TOK Bbllle nopora MT3-1 mosro-
PHUTH CKayOK TOKa U MPOBEPHUTH paboTy yckopenus aist MT3-1. Yoenutbcss B MHAMKAIWN TPUYHHEI
OTKJIFOYEHUSI UMEHHO OT yckopeHHo MT3 — Haanuce Ha uHaukarope «Yckop. MT3-1 BHy. Ot-
KITIOYHMB YCTaBKaMH YCKOpPEHHE 00EuX CTyIeHeH, yOenuThCsl B OTCYTCTBUU YCKOPEHHS B 3TOM CITY-
yae.

3.2.5.7 TIpoBepka BonbT™MeTpoBOH O610kupoBkr MT3 BH

CyTtb ee — koMOuHHpoBaHHbIN yck MT3 no HanpsxkeHuto, To ecTh cpabaThIBAHUE HE TOJIb-
KO IIPU YCJIOBUU IIPEBBILICHMS TOKA BBIIIE YCTABKU II0 TOKY, HO €I1€ U IIPY HAJIMYMM CHTHAJIa Ha
IPOrpaMMHUPYEMOM JUCKPETHOM BXOJI€ C 3a/laHHON QyHKIMeH «BM-0I0KnpoBKay.

[TpoBepKy BBINOJIHAIOT, BKIOYKUB ycTaBKy BM—0n0kupoBku HyxHOM crynenu. Ilpu nogaue
Toka Bblmie nopora ycraBku MT3 BH He pomkna myckaThes, a mpu mnojade curtana «BM-—
61okupoBKay ¢ uMutaropa — MT3 nomxHa cpaboTaTh.

3.2.5.8 TIpoBepka (HyHKIIMOHHPOBAHUS MAKCUMATBHOW TOKOBOH 3alIUThl cTOpoHsl HH

[ToAKTIOYNTH TOKOBBIM BBIXOJ| YCTAaHOBKH K KJIEMMaM ToKa OJHOW u3 (a3 croponsl HH.
BBectu ycraBkM 3HaueHMH M KOH(UIypallH, COOTBETCTBYMoIMe TpedyeMoil mposepke. [Ipuuem
HE0OXO0IMMO 3a/1ath ycTaBKy «/leticmeé.na BH — Omxka.». TIoAKIIOYUTH KIE€MMBI BBIXOJHBIX KOH-
TakTOB  INPOTrPaMMHUPYEMOTO  peje,  MOAKIOYEHHOIO0 K  NPOrpaMMHpPYEMOM  TOYKE
«Cp.MT3HHnaHH», pactioflo)K€HHBIX Ha KIIEMMHOM KOJIOJIKE YCTPOICTBA, K BXOJy MUJUIMCEKYH-
nomepa («KoHTaKT») yCTaHOBKH.

[TonaBasg TOK OT yCTaHOBKM, yO€OUTHCS B CpabaThIBAaHUU pEJi€ U CBETOAMOAA Ha NaHENIu
ycTpoiicTBa «[lyck 3awumsly IPU 3alaHHOM YCTaBKOM 3HAYEHMM TOKa OT yCTaHOBKH. [IpoBeputhb
HajMuue HeOOJBIIOro rucrepesuca 3amycka 3amuThl (KodduimeHTa Bo3Bpara) Mpu CHUKEHUU
3HAUEHUS TOKA (110 BBIKJIIOYEHHUIO COOTBETCTBYIOILIEH CUTHAIU3ALIMH).

COpocuth MHIMKANUIO KHONKON «CoOpocy. CkaukoM MOJIaB TOK, MPEBBIIIAIONINM yCTaBKY
MT3, KOHTpOJIMPOBATh BbIaYy KOMaH/Abl Ha OTKJIIOYEHHE, a TAKKE MHIMKALMIO IPUYHUHBI aBapuu
Ha UHAMKATOpE U cBeToAnoAax. M3MepuTh o MIIIIHMCEKYHIOMEPY BPEMsI OT MOMEHTA M0/1ayH TOKa
710 3aMbIKaHUsl KOHTAKTOB YKa3aHHOI'O Mporpammupyemoro pesne. CpaBHHUTb €ro ¢ YCTaBKOHM Mpo-
Bepsiemoit cryneHu MT3 «Tuu, c». OHO noimkHO oTinuvaTbes He Oonee, yem Ha 30 mc. Bpems cpa-
0aThIBaHUs 3alUTHI, OTOOpa)kaeMoOe Ha MHIAMKATOPE JIUIEBOM MaHeNIu yCTPOUCTBA, CPABHUTH C T1O-
Ka3aHUAMHU MIJUTHCEKYHIoMepa. OHO JIOJDKHO COBIAIATh ¢ TOYHOCTHIO 20 MC.

3areM MOAKIIOYHUTH KJIEMMBI BBIXOJHBIX KOHTAaKTOB peie « Omxa. I», pacloyloKEHHbIX Ha
KJIIEMMHOM KOJIOZKE YCTpOMCTBa, K BXoay MuiuincekyHaomepa («KoHTakT») ycTaHOBKH. 3aJaTh
3HA4YEHHUsl YCTAaBOK TaKUM 00pa3oM, YTOObI BpeMs cpabarbiBaHus «T6H, ¢» OblIIO MeHbIe «THH, C».
Taxxe 3anats «/{eticme.na BH — Bra.».

COpocuth MHAUKAIMIO KHOMKONH «COpoc». CKauykoM MOJaB TOK, MPEBHIAIONINNA YCTaBKY
MT3, KOHTpOJIMPOBATh BbIaYy KOMaHAbl HA OTKJIIOYEHHE, a4 TAK)KE WHINKALMIO IPUYHUHBI aBaApUU
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Ha MHJUKATOpE U CBETOAMOAaX. M3MepuTh 110 MULIMCEKYHIOMEPY BPEMSI OT MOMEHTA I10JJa4l TOKa
JI0 3aMbIKaHUsI KOHTAKTOB pene « Omxa. I». CpaBHUTH €ro C YCTaBKOM mpoBepsieMoit crynenn MT3
«Ten, c». OHO TOIKHO OTIAMYATHCS HE Oosee, yem Ha 30 Mc. Bpems cpabaTbiBaHus 3alIUTHI, 0TOO-
pakaeMoe Ha WHJIUKATOpe JHUIEBOW MaHEIu YCTPOMCTBA, CPAaBHUTH C MOKA3aHUSIMU MUJUIMCEKYH-
nomepa. OHO JTOHKHO COBIAJIaTh ¢ TOUHOCTHIO 20 MC.

V3MeHUTh 3HAUEHUS YCTABOK MO TOKY M BPEMEHH U MPOBECTH aHAIOTMYHYIO MPOBEPKY C
JIPYTUMH YCTaBKaMU U 110 OCTaJIbHBIM (pa3zaM TOKa.

3.2.5.9 IIposepka yckopenust MT3 HH nipu BrimtoueHnn

[TpousBoauTcs cienyromuM o0pa3oM: 3aJaeTcs BpeMeHHas ycTaBka «76H, C» mopsiaka 5—
10 c. YcraBka «Obwue — Tyckop.HH, c» 3aJaeTcs 3aBEIOMO MEHbIIEH, HarpuMep, 2—3 ¢. Y CTaBKU
KOH(HUTYpAIMH 331al0TCsl TAKUMH, 4T0OBI ObLTH pa3pemensl MT3-HH, yckopenne naHHOW CTyleHH
u neiicreue MT3-HH na obmue pene orkmouenus (aeiicrue Ha BH). [TonaBas ckadukoMm mpoBe-
POYHBIN TOK, IPEBBIMAIINK mopor cpadbareiBanuss MT3-HH, ogqHoBpeMeHHO ¢ mojaveit curHaia
Ha NporpaMMHUpyeMbIid AUCKPETHBIN BXoa «PI/B HH» (pa30anaHc BpeMEH HE JOJHKEH IPEBBILIATH
3 ¢), yoenutbes B cpabateiBanuu MT3-HH na BH ¢ Bpemenem yckopenus Tycxop gn. Y 0eIuThCS B
MHJMKAIUU [IPUYMHBl OTKIIOYEHUSI UMEHHO oT yckopeHHo MT3-HH — naanuchy Ha uHaukarope
«Yckop. MT3 HH». OTkintouuB yCTaBKOM YCKOpEHHUE CTYNEHHU, YOeTUTbCS B OTCYTCTBUU YCKOpe-
HUS B 9TOM CIIy4ae.

3.2.5.10 IIposepka BomsT™MeTpoBOii O10kupoBku MT3 HH
[TpoBOAMTHCS aHATIOTUYHO MPOBEPKE BOIBTMETPOBOM Ookuposku MT3 BH.

3.2.5.11 Ilposepka Beimaun curnana Y POB BH

[TpoBepky Bbiaun curHaina YPOB BH Bemonsstor ananorunyso nposepke MT3. Ycrano-
BUTH Bpemsi cpabarbiBanusi crynenu MT3-1 BH, paBnoe 0. Torma wusMepeHHoe MHILIH-
CEKYHJIOMEPOM BpeMs JJOJDKHO TPUMEPHO COOTBETCTBOBATh ycTaBke BpeMenu Y POB.

[Toaxar0unTh TOKOBBIE LIETIM YCTAHOBKH K OAHOM U3 (a3 croponsl BH ycrpoiicTBa. Beixon-
Hbl€ KOHTaKThl pene « YPOBy» ycTpolcTBa MOAKIIOYAIOT K MUJUIMCEKYHJIOMEPY MCIIBITaTEIbHOM
YCTaHOBKH. TOJIYKOM MOJAIOT TOK, MpeBbILaroluil ycrasky crynesu MT3-1 BH ¢ HyneBoil BbI-
JIEP’)KKOM BpPEMEHHU, M U3MEPAIOT BpeMs 10 3aMblkaHus KOHTakToB YPOB. OHO H0MKHO OBITH Ha
10-20 mc Gonbuie Bpemenu yctaBku « YPOB — Typos, c» 3a cder cpabaTbiBaHUs COOCTBEHHO BBI-
xonHoro pene YPOB.

3.2.6 IIpoBepka pabOTOCIIOCOOHOCTH BXOJHBIX LIEeH yCTpOICTBA.

C TOMOIIBI0 MCTOYHWKA TIOCTOSHHOTO HAINPSHKEHUS TOOYEPEIHO I10JaBaTh CHTHAIBI Ha
BXOJIHBIE IIeTH ycTpoiicTBa. [IpoBepuTh NPOX0KIEHNE CUTHAJIOB JIMO0 B pesxume «Konmponsy, Iu-
00 10 peakuu Ha HUX YCTPOMCTBA.

3.2.7 TIpoBepka paboTOCTIOCOOHOCTH BBIXOHBIX pelie.
[TonaBast pa3nuuyHble BO3JEHCTBHUA Ha YCTPOHCTBO, HEOOXOIUMO JOOUTHCS cpabaThIBaHUS
BCEX pelie U yOeauThesi B pab0TOCTIOCOOHOCTH BCEX KOHTAKTHBIX IPYIII.

3.2.8 YcTpoiicTBO pH 1Mojadye ONEepaTUBHOTO MHTAHUS TMPOU3BOIUT TIyOOKOE CaMOTECTH-
pOBaHUE BCEX MPOrPaAaMMHO JIOCTYIHBIX JIEMEHTOB cXeMbl. Bo Bpems paboThl HOCTOSHHO MPOBEPSI-
eTcst pabota oOMeHa co BTOpBIM mporeccopom, a Takxke ALl u O3VY. Ilpu obHapyxeHUU 000
BHYTpPEHHEH HEUCIPABHOCTH BO BpeMs TECTHPOBAHMS YCTPOMCTBO BBIIAET HA MHIUKAIIMIO MUTAI0-
uiee cooOmieHne 00 omuoKe, 3aMbIKaeT KOHTAKThI pene « Omxkaz» U Onokupyetcs. OT ciiydaifHbIX
cO0eB yCTPOUCTBO 3alIMIEHO TaK HAa3bIBAEMBIM CTOPOKEBBIM TaliMEpOM, Mepe3anyCKaroliM BCIO
CXeMy B Cllydae HapyIIeHUs HOPMAILHOU pabOThI IPOTPaMMEI ITPOIECCOpa.
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4 TEKYILUI PEMOHT

4.1 YcTporcTBO NMpEACTaBIsAET COO0H JOCTATOYHO CIIOKHOE M3/IEIHE U PEMOHT €T0 JOKEH
OCYIIECTBISATHCS KBATH(PHUIIMPOBAHHBIMU CIICIIUATNCTAMUA C TTOMOMIBIO CIICIUATBHONW OTIa0YHON
anmapaTypbl.

4.2 PeMOHT YCTpOMICTB B IOCIErapaHTHIHBIA MEPUOJ 1eIecO00pa3HO OPraHU30BaTh ICH-
TpaJM30BaHHO, HAIpUMED, B 6a30BOIi 1TaOOPATOPUH IHEPTOCUCTEMBI WIIH 110 JJOTOBOPY C U3TOTOBU-
TEJEeM.

4.3 B MCKJIIOUUTEIBHBIX CIyyasiX, KOTOPble MOT'YT OBITh BbI3BaHBI IPONAJaHUEM HAIPSDKE-
HUS ONEPATUBHOTO MUTAaHUS UMEHHO B MOMEHT IIE€pE3alucy 3HaU€HUH YCTaBOK B SHEPrOHE3aBUCH-
MYIO MTaMsATh, MOXKET IIPOU30MTH MOBpEXICHHE HHPOPMALIUK B TAMATH YCTaBOK. Tak Kak Ipu 3TOM
YCTPOMCTBO IEpecTaeT BBHINOIHATH CBOM (DYHKIIMH, TO OHO OJOKUpYETCS M BbIOaeT curHai «Om-
kasy». BoccTaHoBieHHe pabOTOCIIOCOOHOCTH MPOU3BOJAUTCSA C IMOMOLIbIO KJIaBHATYphl YCTPOMCTBa
0e3 ero BCKPHITHS U AeMoHTaxa. Cieys yKa3aHUsM Ha WHAMKATOpE HEOOXOAUMO TPOU3BECTH IIe-
pes3anuch BCeX YCTaBOK B HHEPrOHE3aBHCHMON NaMsTH YCTPOMCTBa ¢ 00s3aTeNbHBIM MOCIETYIO-
IIIUM BBOJIOM HEOOXOJMMBIX 3HAUCHUH M UX MPOBEPKOH.

5 TPAHCIIOPTUPOBAHUE U XPAHEHUE

5.1 VYcnoBus TpaHCIOPTUPOBAHUS U XPAaHEHUS U CPOK COXPAHSEMOCTH B YIaKOBKE U (WJIN)
KOHCEpBalMM1 U3rOTOBUTEINS JOKHBI COOTBETCTBOBATh YKa3aHHbBIM B Tabmiuue 18.

5.2 Ecnu TpebyemMble YCIOBUS TPAaHCTIOPTUPOBAHUS M (MIJIM) XPAHEHUS! OTIMYAIOTCS OT TPH-
BEJICHHBIX B Tabnuue 18, To ycTpoHCTBO NOCTaBIIAOT ISl YCIOBUI U CPOKOB, YCTAHABIMBAEMBIX T10
I'OCT 23216 u yka3bsiBaeMbIX B JOTOBOPE HA IMOCTABKY WUJIM 3aKa3e-Haps/Ie.

Tabmuna 18 — YcaoBust TpaHCTIOPTUPOBAHMS U XPAHEHUS

O06o03HaueHne yCI0BUN TPAHCTIOPTUPO-
BaHUS B YaCTH BO3JIEHCTBUS: O6o03HaueHue Cpok coxpans-
Buzg nocraBok Mexannueckux | KimmMarndeckux (ak- | YCIOBHM XpaHe- | €MOCTH B yIa-
(baxTOpOB 1O TOPOB, TAKUX KaK HUS 110 KOBKE M3rOTO-
I'OCT 23216 | ycnoBus XpaHEHHS MO I'OCT 15150 BUTEJIS, TOJIbI
I'OCT 15150
BuyTpu ctpanbl 5 (naBecnl B Makpo- | 1 (oTamumBaemoe
(kpome paiioHOB KIIMMaTHYECKHUX paii- XpaHWJIUILE) 3
Kpaiinero Cesepa C OHAX C YMEPEHHBIM U
U TPYJHOAOCTYI- XOJIOAHBIM KJIUMa- 2 (HeoTarnuBae-
HBIX PallOHOB IO TOM) MO€ XPaHUJTUIIIE) 1
I'OCT 15846)
BnyTtpu cTpansl B
paitonsl Kpaiinero
CeBepa u TpyIHO- C 5 1 3
JOCTYIHBIE paiio-
HBI TIO
I'OCT 15846

[Tpumeuanue: HmwkHee 3HaYeHNE TEMIIEPATyphl OKPYKAIOIIET0 BO3IyXa IPU TPAHCTIOPTHPOBAHHUHU U
xpaHeHuu — Munyc 40°C

5.3 JlomyckaeTcs TpaHCIOPTUPOBaHHE JOOBIM (KpOME MOPCKOI0) BHIOM 3aKpBHITOTO
TPAHCHOPTA B COYETAHUU MX MEXKAY COOOH, OTHECEHHBIM K YCIOBHSAM TPaHCIOPTUPOBaHUS «C» ¢
OOIIMM YHCIIOM NEPErpy30K He 0osiee YeThIpeX, Ui aBTOMOOMIIBHBIM TPAHCIIOPTOM:

BIIBA. 656122.038 PO Crp. 61




— 110 1oporaM ¢ ac(haabTOBBIM U OETOHHBIM MOKPHITHEM (JIOporH 1-if KaTeropum) Ha paccTo-
sare 1o 1000 xM;

— 10 OYJBDKHBIM (IOpOrH 2-i U 3-i KaTeropuu) U TPYHTOBBIM JOPOraM Ha pacCTOSHUE /10
250 kM co ckopocThio 10 40KMm/4.

5.4 TpaHCHOPTHPOBKA JOJIKHA ITPOU3BOJIUTHCS TOJIBKO B 3aKPBITOM TPAHCIIOPTE (MKEJIE3HO-
JOPOXHBIX BaroHax, KOHTEMHEPAX, 3aKPBIThIX aBTOMAILIMHAX, TPOMAxX U T.J1.).

5.5 Ilorpyska u TpaHCIOPTUPOBKA JOJKHBI OCYHIECTBIIATHCSA C yUETOM MaHUIYJISIIMOHHBIX
3HAaKOB, HAHECEHHBIX Ha Tapy, U B COOTBETCTBUU C JCHCTBYIOIMMU MPaBUIIaMH N1EPEBO30K IPY30B.

6 VTWIN3ALIASA

6.1 I[Tociie okoHUaHUS CPOKA CIIYKOBI YCTPOICTBO MOAJIEKUT AEMOHTAXY M YTHIIU3AIIUH.

6.2 B cocras YCTpOfICTBa HC BXOJAT APArouCHHbBIC METAJLJIbI, a TaKXKE AJOBUTLIC, paalOaK-
TUBHBIC 1 B3PBIBOOIIACHBIC BEIICCTBA.

6.3 JleMOHTaX W yTHIM3AIMs YCTPOHCTBa HE TPEOYIOT NMPUMEHEHUS CIEHUATBHBIX MeEp
0€30I1aCHOCTH U BBINIOJHSIOTCS 0€3 IPUMEHEHUS CIIeLHaIbHBIX IPUCIIOCOOICHUN U HHCTPYMEHTOB.
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I[TPUJIOXEHUE A
(obs3aTenbHOE)

Kozp! omumboK nmpu caMOTEeCTHPOBAHUH YCTPOICTBA

[Ipu BKIIOYEHHWH MUTAHUS YCTPOHMCTBA BCE CBETOAMOJBI 3aroparorcs. [Ipu HadaabHOM Te-
CTHPOBAaHUHU YCTPOMCTBA MPOBEPSCTCs PabOTOCIOCOOHOCTh COCTaBHBIX YaCTeH YCTPOWCTBA, MPHU
3TOM Ha WHMUKATOP BBIBOIUTCS HAJMKCh C HA3BAHUEM TECTa U MOOYEPEIHO TaCSTCS CBETOMO/IBI:
CHauaJa JIEBbI CTOJIOCI] M 3aTeM IMIPABBINA CTOJOCII.

[Ipu BO3HUKHOBEHUH OIMIMOKK HEOOXOIUMO 3alKcaTh COOOIICHUE, OTOOPAKEHHOE Ha WH/IH-
karope. Eciiu uHIuKaTOp HE TOKAa3bIBaeT MHQOPMAIINIO, HEOOXOAMMO 3aMKUCcaTh MOCISAHHUA MoTa-
mieHHbIi cBeToanon. CoolieHus 00 ommoOKax MpH Ha4albHOM TECTHPOBAHHH IMPUBEACHBI B Ta0-

e A.1.
Tabmuma A.1

Cseroanon

Coo0mmenue 00
olINOKe

Onucanue HEUCIIPABHOCTH

TOpSIT BCE CBETOJIUO-
ITBI

HeucnpaBHocTs MUKpOIIpoOLieccopa

«HYCK 3allIUThI»

Tect nuTanus
HenocraTtounoe
HanpspKEHUE MUTAHUS

HaprI)KCHI/Ie IIATaHUS HUXKES HOPMbI

«J13T: BeIBOAY

HewncnpaBHocTh 1mium-
HBI

azpeca/TaHHbBIX
SDRAM

Kog: XX

HewncnpaBHOCTB IIMHBI aJIpeca WK ITUHBI JaHHBIX
nuHamuueckoro O3Y

«MT3 BH: BeiBOOY»

Tect HHJUKATOpa

HeI/ICHpaBHOCTB HHAUKATOpa

«MT3 HH: BeiBOI

3anuraHue KHOIKU:
XXXXX

OI[Ha NN HECKOJIBKO KHOIIOK HaXOoJATCs B HaXKa-
TOM COCTOAHUHU

«YPOB: BeIBOI»

Omnobka moa. PEJIE
WA

Omnbka moa. KOM-
BMHUP

OOpBIB OOMOTKH pelie Ha PEJICMHOM WJTU Ha KOM-
OMHMPOBAHHOM MOJIyIIe

Bo Bpemst paboTsl prbopa B HOHOBOM peskuMe MPOU3BOIUTCS TECTUPOBAHNE OOMOTOK BBI-
XOJIHBIX peJie U YIIIyOJICHHOE TeCTUpPOBaHUE onepaTuBHON naMaTi. CoobmieHus o0 ommokax mpu-

BelleHBI B Ta0mune A.2.

Tabmuma A.2

Coo01menue 00 ommoke

Onucanue HeMCNPaBHOCTH

Omnbka moa. PEJIE
581071

Omnbka mox. KOMBU-

yne

OOpBIB OOMOTKH peJie Ha PEICMHOM UM Ha KOMOMHUPOBAHHOM MO-

Anpec = XXXXXXXX

HUP

Hewucnpasnocts SRAM Hewncnpasrocts ctatnyeckoro O3V
Anpec = XXXXXXXX

Heucnpasaocts SDRAM | HencripaBHOCTH quiHaMudeckoro O3Y

BIIBA. 656122.038 PO Crp. 63



[MPUJIOXEHUE b
(oGs3aTenbHOR)

@yHKINU IPOrPaMMUPYEMBIX BXOJI0B

Onucanne GyHKUMIA MPporpaMMupyeMbIX BX010B

Kpartkoe
o003HaUYeHHe

He noaximroueno

He nooxnoueno

Onepartusnbiit BeiBoa 3T Bwisoo /[3T
OneparuBHbiii BoiBog MT3 BH Bwvicoo MT3 BH
OneparuBHbiii BbiBog MT3 HH Bwvicoo MT3 HH
Oneparusnsiil BeiBog MT3 BH u HH Buvisoo MT3 oow.
OnepatusHbii nepeBon ['3T Ha curnan Ilepesoo I'3T
Omnepatusnbiii BeiBoa '3 PITH Bwisoo I'3 PITH
BM-610kupoBKa BM-b6n0okup.
PIIB BH PIIB BH

PIIB HH PIIB HH
OnepaTtuBHbIN BbIBOJ yckopeHus: M T3 npu Bkiroue- Buvis.yck. MT3
HUU BBIKJIIOYATEIIS

ITyck YPOB Ilyck YPOB
OneparusHblil BeiBog YPOB Bwvisoo YPOB
Bremnee oTkiroueHue Buew.omxka.
Broemnuii curnan Buew.cuen.
Jlatuuk cpabaThIBaHUS TeMIEpaTypbl BepxHUX cioeB | [T cpab.

Macia

JlaTumk BO3Bpara TeMIiepaTypbl BepxHuX cioeB macia | /[T 6o3ep.

TexHomoruueckas 3amyra

Texnonoe.3au.

CurHanuzaiys MaKCUMaJTbHOTO YPOBHS Maciia

Yp.macna maxc.

CI/II‘HaJ'II/ISaI_II/IH MUHHUMAJIBHOI'O YPOBHS MacCjia

Yp.macna mun.

Curnanusanus neperpena Ilepecpes
CursHanusanus HeMCIIPpaBHOCTH 00/1yBa Heucnp.060ysa
BHemHsAsa curnanusanus razoBoi 3amutel Tpanchop- | Cuel az3awTp-pa
MaTopa

BHemnss curHanuzanus mycka TeXxHojaorudeckon 3a- | Cuellyckalex3awy

IIUTEI
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MMPUJIOXEHUME B
(oGs3aTenbHOR)

Touku MoAKIIOYEHHS K BHYTPEHHEH (PYHKIIMOHAIBHO-IOTHYECKON cXeMe

Ho- Homep pucynka
Mep Touka MoaAKJII0YeHUs Kparkoe
TOY- Ha (pyHKIMOHAIBLHOM cXeMe o0o3HaUYeHHe ¢ (l)yltKIII/IOHa;]'I b
. HOIi cxeMoii
0 He noaxiitoueno He nooka. —
1 ITyck muddepennmanbron orceuku J3T-1 Ilyck J13T-1 [Tpunoxenue I1
5 [Tyck uyBcTBUTENBHOM cTynieHu quddepenuu- | [yck [(3T-2 --//--
anpHOM 3ammThl J[3T-2
3 IMyck A3T (A3T-1 nam A3T-2) Ilyck J[3T --/[--
4 He6amanc JI3T JI3T-3 --//--
5 I[Tyck nepsoii crynean MT3 croponst BH Ilyck MT3-1 --//--
6 ITyck Bropoii crynean MT3 croponst BH Ilyck MT3-2 --//--
7 I[Tyck omnoii u3 cryneneidt MT3 croponst BH Ilyck MT3 BH --//--
8 ITyck MT3 croponst HH Ilyck MT3 HH --//--
9 brokupoBka npu 6pocke TOka HAMarHMYMBa- bnox. BHT --/[--
HYSI
CpabarbiBanue nuddepeHInaibHoi 0TCeUKn Cpa6./[3T-1 --/I--
10
J3T-1
CpalaTbIBaHKE YyBCTBUTEIBHON CTYIIEHU Cpa6./]3T-2 --//--
11 N
muddepernmansHoi 3amutel J13T-2
12 CpabaTpiBaHHEe OJIHOM U3 cTyHeHel audde- Cpab. /[3T --//--
pentmanbHoit 3amuthl (JA3T—1 wiu J[3T-2)
13 CpabarsiBanue niepBoit crynean MT3 croponst | Cpa6.MT3-1 --/[--
BH
14 CpabarsiBanue BTopoii ctynenn MT3 croponsr | Cpab.MT3-2 --/[--
BH
15 CpabaTpIBaHHE YCKOPEHUsI OJTHON U3 cTynenedt | Yexop. MT3 BH --/[--
MT3 croponst BH
16 CpabaTtbiBaHue oHOM U3 cryneneir MT3 cTo- Cpa6.MT3 BH --/[--
pousl BH (MT3-1, MT3-2 unu yckopeHue)
17 | CpabareiBanue yckopenust MT3 cropoust HH | Vexop. MT3 HH --//--
CpabarsiBanrie MT3 croponst HH Ha oTkiTIO- Cp.MT3HHuaHH --/[--
18 | yenme BeIKIIOUaTens croponsl HH (¢ aevicTBu-
em Ha HH wim yckopenuem)
CpabatsiBanre MT3 croponst HH (¢ neiictBu- | Cpa6.MT3 HH --//--
19 em Ha HH, c neiictBuem na BH nnn yckopenu-
eM)
20 CpabatsiBanue ['3T Ha oTkarouenue Boikiaoua- | Cpab. I'3T --/[--
Tens cTopoHsl BH
CpabateiBanue 3T Ha curnan npu onepatus- | Cpabl 3TnaCue --/[--
o1 | HOM TepeBozie ['3T Ha curHan WK NOSBICHUE
CHTHAJIa Ha TPOrPaMMHPYEMOM BXOJIE
«Curl'az3am Tp-pa»
29 CpabarsiBanue I'3 PITH Ha oTKITIO4YEeHUE BbI- Cpa6. I'3 PITH --/[--
KJIro4aresst cropoust BH
23 | CpabaTpiBaHHE TEXHOJIOTUYCCKOMN 3alTUTHI Cpab. mexn. 3auy. --/[--
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CpabarpiBaHHE OCHOBHBIX 3alIUT TpaHchopma- | Cpab.ocH.3auy --//--

24 | Topa (JA3T-1, A3T-2, razoBas 3amuTa TpaHc-
¢dbopmaropa wium razosas 3ammra PITH

o5 [eperpy3ka (COOTBETCTBYET CpadaThIBAaHHIO Ilepeepyska --/I--
ceeroanona «Ileperpyska)

26 CpabateiBanue YPOB nHa otkitouenue «coero | YPOB «na cebsy --/[--
Ke» BBIKJIo4aresss cropoust BH

27 OtkiroueHue BoeIKItO4aTessi cropousl BH ot Cpab.ex.YPOB --/[--
cursazia no sxony «Bxong YPOB»

28 CpabaTpiBaHUE BBIKIIOUATENS TI0 CUTHAJIAM Cpa6b. BO --/[--
BHEITHETO OTKIIOUYCHHS

29 | CpabarbiBanue pese Toka YPOB PT VPOB --/[--
OObeTMHEHHBINM CUTHAJ CpadaThIBAaHUS 3aAIUT Cpab. 3aw. --/[--

30 | Ha oTKIIOYEHHUE BBIKITIOYaTeneil cropon BH u
HH (c ¢ukcamnueii cpabatpiBaHms)

31 | CpabarbiBaHuE TIEPBOI CTYIICHH 00/1yBa 060ys 1 --/[--

32 | CpabatpiBaHH€e BTOPOH CTyleHU 00yBa 060ys 2 --//--

33 | CpabarbpiBaHKe TPEThEH CTYIICHH 00/1yBa 060ys 3 --/[--

34 | bokuposka PITH bnox. PITH --/[--
OO0bennHeH BN curnai «BHeninee oTkiroue- Cuen. BO —
HUE» (MO3BOJISET KOHTPOJIMPOBATh HATHMYUE

35 | BXOJIHBIX CHUTHAJIOB I10 33/IaHHBIM BXOJaM
«BHeIHee OTKIIOYEHUE» TIPU OTCYTCTBHH Cpa-
OareiBanus 1O KOHTPOJIS 110 TOKY)

36 ITonoxxenne pene «OTKIIOUEHUEN Pene Omxkarou. ITpunoxenue I1

37 | INonoxenwue pene «YPOB» YPOB --//--

38 Curnanusanus (COOTBETCTBYET MOJIOKEHUIO Cuenanusayus —
pene «CUrHaIu3aIms»)
Pene «Otka3». Ilpu orcyTcTBUM OTKa3a Pene Omxkasz —

39 | ycrpoiictBa H3 KOHTaKThI pesie HaXOASTCS B
Pa30MKHYTOM COCTOSTHUH

40 Cocrosnue Bxona «I'a3oBas 3amura TpaHe- Bxoo I'3T IIpunoxenue I1
dhopmaTopay

41 Cocrosguue Bxonaa «ra3osas 3ammra PITH» Bxoo I'3 PITH --//--

42 Cocrosnue Bxoga «Bxox YPOB» Bxoo YPOB -/[--

43 Cocrostaue Bxona «Bxox 1» (c yderom 3agan- | Bxoo 1 --/I--
HOT'O YPOBHSI aKTHBHOT'O CHTHAJIA)

44 Cocrosiare Bxoaa «Bxon 2» (¢ yuerom 3aman- | Bxoo 2 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

45 Cocrosiaue Bxoaa «Bxox 3» (¢ yuerom 3aman- | Bxoo 3 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

46 Cocrostaue Bxoaa «Bxox 4» (¢ yuerom 3aman- | Bxoo 4 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

47 Cocrostaue Bxoaa «Bxox 5» (¢ yuerom 3aman- | Bxoo 5 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

48 Cocrosiaue Bxoaa «Bxox 6» (¢ yuerom 3aman- | Bxoo 6 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)

49 Cocrosiare Bxoaa «Bxox 7» (¢ yuerom 3aman- | Bxoo 7 --//--
HOT'O YPOBHSI aKTUBHOT'O CHTHAJIA)
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50 Cocrosiaue Bxoaa «Bxox 8» (¢ yuerom 3aman- | Bxoo 8 --//--
HOT'O YPOBHSI aKTHBHOT'O CHTHAJIA)

51 Cocrosiaue Bxoaa «Bxox 9» (¢ yuerom 3aman- | Bxoo 9 --//--
HOT'O YPOBHSI aKTHBHOT'O CHT'HAJIa)

59 Cocrosiaue Bxoaa «Bxox 10» (¢ yueTom 3a- Bxoo0 10 --//--
JAHHOTO YPOBHSI aKTHBHOT'O CHTHAJIa)

53 Cocrosiare Bxoaa «Bxox 11» (¢ yueTom 3a- Bxoo 11 --//--
JAHHOTO YPOBHSI aKTHBHOT'O CHTHAJIa)

54 Cocrosiaue Bxoaa «Bxox 12» (¢ yueTom 3a- Bxoo 12 --//--
JTAHHOTO YPOBHSI aKTHBHOT'O CHTHAJIa)

55 Cocrosiare Bxoaa «Bxox 13» (¢ yueTom 3a- Bxoo 13 --//--
JAHHOTO YPOBHSI aKTHBHOT'O CHTHAJIA)

56 Cocrosiaue Bxoaa «Bxox 14» (¢ yaeTom 3a- Bxoo 14 --//--
JTAHHOTO YPOBHSI aKTHBHOTO CHTHAJIA)

57 Cocrosiaue Bxoaa «Bxox 15» (¢ yueTom 3a- Bxoo 15 --//--
JTAHHOTO YPOBHSI aKTHBHOTO CHTHAJIA)

58 Cocrosiaue Bxoaa «Bxox 16» (¢ yueTom 3a- Bxoo 16 --//--
JTAHHOTO YPOBHSI aKTHBHOTO CHTHAJIA)

59 Omneparuublii BeiBox JI3T ot mporpammupye- | Bwisoo 3T --//--
MOTO JMCKPETHOTO BX0JIa

60 OmneparuBublii BeiBog MT3 BH ot nporpam- Bvieoo MT3 BH --//--
MHUPYEMOTO JIMCKPETHOTO BXOJIa

61 OmneparuBHublii BeiBox MT3 HH ot nporpam- Bvieoo MT3 HH --//--
MHUPYEMOTO JIMCKPETHOTO BXOJIa
OO0O0OIICHHBI CUTHAI OTIEPATHBHOTO BBIBOIA Bois. MT3 o6uwy. --//--

62 | MT3 BH u MT3 HH ot nporpammupyemoro
JIMCKPETHOTO BXOJIQ
OmnepaTuBHBIH BbIBOY yckopeHus MT3 mpu Buwis.yck.MT3 --/[--

63 | BKJIFOUCHHMH BBIKJIIOUATENS OT MPOrpaMMHUpye-
MOTO IMCKPETHOTO BXOJ1a

64 Onepartusnsiii nepesoa I'3T Ha curnan ot npo- | Ilepeoo 3T --//--
rpaMMHUPYEMOT0 IUCKPETHOTO BXO/Ia

65 Oneparusnsliii BeiBog '3 PITH ot nporpammu- | Beieoo I3 PITH --//--
PYEMOTr0 JTMCKPETHOTO BXOJIa

66 OnepartusHsliii BeiBoJ YPOB ot nporpammupy- | Beigoo YPOB --//--
€MOT0 JIMCKPETHOT'O BXOJIa
OnepaTuBHBIN BBIBOJ 3aIIUT (CpabaThIBaeT, OnepBuvisood3awy —
€CJIM MIPUCYTCTBYET OJHOBPEMEHHO CUTHA

67 | omepaTHMBHOTO BBIBOJIA 3AIUTHI U YCTaBKa
«DYHKIMSI» TAaHHOW 3aIUTHI B TOJ0KESHUH
«Bxy»)

68 CoctosiHre BXxoaa «COpoc CUTHATH3AITAN Bxoo Copoc —

69 | Cocrosnue Bxona «Habop ycTtaBok» Habop ycmasoxk —

70 Huskuii 3aps cMeHHoi 6atapeiiku, 1nubo ee Konmp.6am-xu —
MOJIHOE OTCYTCTBHE

71 Omnbka CHHXpOHHU3aUY 10 BpeMeHH (0TcyT- | Cumnxp. no epem. —
CTBHE CHHXPOUMITYJIHCA)

72 VYnpasnenue no JIC (Beigaua u cHsiTHe curHana | Ynpaen. JIC —
OCYIIECTBIIAETCS 110 JIIOOOMY KaHAaTy CBSI3H)

73 CpabatbiBanue 001yBa cucTeMbl oxnaxaenuss | 060ys /[ —

Buaa /|

BIIBA. 656122.038 PO

Crp. 67




74 | CpabGarsiBanue crynenu J[3T-2 mo daze A J[3T-2 ¢hA

75 | CpabarbiBanue crynenu 3T-2 no daze B JI3T-2 ¢pB

76 | CpabGatsiBanue crynenu /[3T-2 o ¢aze C J[3T-2 ¢pC

77 CpabarpiBanre 1O KOHTpPOIIS 110 TOKY CTOPO- PTxonmp.exBH
Hbl BH

78 CpagiITHBaHHe MO xoHTpoOIIs 10 TOKY CTOPO- PTxonmp.exHH
HBI
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[MPUJIOXEHUE I
(oGs3aTenbHOR)
ToUYKkH KOHTPOIMPYEMBIE PETUCTPATOPOM COOBITHIM

Ne Perncrpupyemoe coobiTue IIpume-
YaHHue

1 | Iyck JA3T-1

2 | Iyck JI3T-2

3 | Hycx 3T

4 | He6amanc JI3T

5 | Ilyck MT3-1 BH

6 | Ilyck MT3-2 BH

7 | Illyck MT3 HH

8 | CpabGarsiBanue JI3T-1

9 | CpabarsiBanue JI3T-2

10 | CpabateiBanue MT3-1 BH

11 | CpabateiBanue MT3-2 BH

12 | CpabateiBanue MT3 HH

13 CpabarpiBanue yckopenus MT3 BH npu BKIIt0OUeHHH BBIKITIO-
yaressi ctTopoHsl BH

14 CpabarbiBanue yckopenus MT3 HH npu BxiroueHun BbIKIIIO-
yaressi croponsl HH

15 | CpaGateiBanue ['3T

16 CpabatbiBanue I'3T Ha curHan npu onepaTUBHOM IEPEBOJIE
I'3T nHa curnan

17 | CpaGatsiBanue '3 PITH

18 | CpabaThpiBaHHE TEXHOJIOTHYCCKOHN 3aIUTHI

19 | Ileperpy3ka

20 | CpabareiBanue YPOB BH

21 | CpabareiBanne YPOB BH «Ha ceGs»

22 | CpabareiBanue PT YPOB

23 CpabatpIBaHMe Ha OTKJIIOUEHHUE BhIKIIO4arTens ctopoHsl BH no
Bxoay «Bxon YPOB»

24 | CpabarbpIBaHNE BHEITHETO OTKIIFOUCHUS

25 | baokuposka 13T u MT3 npu BHT

26 | CpabarbIBaHuE NepBOM CTyNeHH 00yBa

27 | CpabatpiBaHuE BTOPOIl CTyIIeHH 00/1yBa

28 | CpabatbIBaHuE TPEThel CTyMeHH 00ayBa

29 | brnokuposka PITH

30 | 3araruBaHue OTKIIOUYCHUS

31 | Paspermrenue pa6otsl JI3T (kH. omep. ynp-s i o JIC)

32 | Paspemenne pabotsl MT3 BH (kH. oniep. ynp-s v 1o JIC)

33 | Pa3pemenue paborst MT3 HH (kH. onep. ynp-s unu no JIC)

34 | Paspemenne padotsl YPOB (kxH. omep. ymp-s v 1o JIC)

35 JlelicTBUE ra30BOM 3aIIUTHI HA OTKIIIOYEHUE (KH. OTep. yIp-s
umu 1o JIC)

36 | Paspemenue pabotsl I'3 PITH (kH. onep. ynp-s i no JIC)

37 | Ilporpammupyewmsrii Bxon «PI1B BH»

38 | Ilporpammupyemsrit Bxon «PTIB HH»

39 | [Iporpammupyemsriii Bxona «TexHomorndyeckas 3ammTa

40 | Ilporpammupyemsriii Bxon «/IT cpabateiBanms»
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41

[Tporpammupyemsiii Bxoa «/IT Bo3Bparan

42 | TIporpamMmmupyeMblil BX0J «YpOBEHb Macila MaKc.)»

43 | TlporpamMMmupyeMBbIil BXOJ «YPOBEHb Maciia MUH.)

44 | IIporpammupyemslii Bxox «lleperpes»

45 | Tlporpammupyemsblii Bxon «HencnpaBHOCTh 00 1yBay

46 [IporpamMmupyemslil Bxoa «CurHanusanys ra30Boi 3alliuThl
TpaHchopMaTopa»

47 HporpvaMMpreMblﬁ BX0J «CHUrHanu3anus mycka TeXHOJIOIU-
YECKOM 3alllUThI»

48 | Ilporpammupyemblii BXo1 «BM-0110kupoBKay

49 | TIporpammupyemsrii Bxoz «BeiBox A3T»

50 | Ilporpammupyemsriii Bxon «Beiom MT3 BH»

51 | Ilporpammupyemslii Bxox «BeiBog MT3 HH»

52 | [Iporpammupyemsiii Bxoa «BeiBog MT3 o0mr.»

53 [Iporpammupyemsiii Bxoz «BsiBog yckopenust MT3 npu Bkito-
YEHUN)

54 | IIporpammupyemsiii Bxoa «BeiBog YPOB BH»

55 | IIporpammupyemsiii Bxona «IlepeBon I'3T Ha curnam»

56 | [Iporpammupyemsiii Bxoa «BeiBog I'3 PITH»

57 | Ilporpammupyemslii Bxox «Ilyck YPOB»

58 | IIporpammupyemslii BXxoJ «BHemHee oTkioueHue 1»

59 | Ilporpammupyemslii Bxos «BHeNIHee OTKIIFOUEHUE 2

60 | Ilporpammupyemslii Bxon «BHelIHee OTKIIFOUeHUE 3)»

61 | [Iporpammupyemslii Bxoa «BHelHee oTKiIIOUeHHE 4»

62 | Ilporpammupyemslii Bxos1 «BHEIIHee OTKIIFOUEHUE 5)»

63 | [Iporpammupyemslii Bxoa «BHelIHee OTKIII0OUeHHE 6

64 | Ilporpammupyemblii Bxo «BHenIHee OTKIIFoueHue 7»

65 | [Iporpammupyemslii Bxoa «BHeniHee oTkiIoueHne 8»

66 | [Iporpammupyemslii Bxoa «BHemHee oTkiitoueHue 9»

67 | Ilporpammupyemsriii Bxon «BHenrHee otkiroueHue 10y

68 | [Iporpammupyemslii Bxoj «BHemHee oTkimoueHue 11»

69 | Ilporpammupyemsiii Bxon «BHenrHee oTkiroueHue 12y

70 | IIporpammupyemslii Bxoj «BHemHee oTkimoueHue 13»

71 | Ilporpammupyemslii Bxos «BHemHee oTkitoueHue 14»

72 | llporpammupyemslii Bxoz «BHemHee oTkimoueHune 15y

73 | lIporpammupyemslii Bxoj «BHemHee oTkimoueHue 16»

74 | Ilporpammupyemslii Bxos «BHemHuii curaan 1»

75 | [Iporpammupyemslii BXxoa «BHemHui curaan 2»

76 | [Iporpammupyemsiii BXoa «BHemrHMi curHan 3»

77 | Ilporpammupyemsblii BXxoa «BHemHui curnan 4»

78 | [Iporpammupyemsiii BXoa «BHemHM curHai 5»

79 | [Iporpammupyemsiii BXoz «BHemrHuil curHan 6»

80 | IIporpammupyemslii BxoJ «BHemHui curnain 7»

81 | [Iporpammupyemsiii BXoa «BHemrHMi curHan 8»

82 | Ilporpammupyemslii BXxoJ «BHemHui curnain 9»

83 | [Iporpammupyemsrii Bxoz «BHemHuit curaan 10»

84 | Ilporpammupyemslii BxoJ «BHemnuit curaan 11»

85 | IIporpammupyemslii BxoJ «BHemHui curuan 12»

86 | IIporpammupyemsiii Bxoa «BHemmHui curaan 13»

87 | Ilporpammupyemslii BxoJ «BHemnuit curaan 14»
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88

ITporpammupyemsblii BXoa «BHemnHui curnan 15»

89 | IIporpammupyemslii BxoJ «BHemnuit curaan 16»

90 | Bxox «Bxox I'3T»

91 | Bxox «Bxox I'3 PITH»

92 | Bxox «Bxox YPOB»

93 | Bxox 1 (c yueTom 3a1aHHOTO YPOBHSI AKTUBHOTO CHTHAJIA)

94 | Bxox 2 (¢ yueTom 3a1aHHOTO YPOBHS AKTUBHOTO CHTHAJIA)

95 | Bxox 3 (¢ yueToM 3a1aHHOTO YPOBHS aKTHBHOI'O CUTHAJIA)

96 | Bxox 4 (c yueTom 3a1aHHOTO YPOBHS AKTUBHOT'O CHUTHAJIA)

97 | Bxox 5 (¢ yueToM 3aIaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

98 | Bxox 6 (c yueTom 3a1aHHOTO YPOBHS AKTUBHOTO CHTHAJIA)

99 | Bxox 7 (¢ yueToM 3aIaHHOTO YPOBHS aKTHUBHOT'O CUTHAJIA)

100 | Bxon 8 (¢ yueTom 3aJaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

101 | Bxoa 9 (¢ yueTom 3alaHHOTO YPOBHS aKTHBHOT'O CHT'HAJIA)

102 | Bxon 10 (¢ yueToM 3alaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

103 | Bxop 11 (c yueTroM 3alaHHOTO YPOBHSI aKTUBHOT'O CUTHAJIA)

104 | Bxon 12 (¢ yueToM 3aJaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

105 | Bxop 13 (c yueToM 3alaHHOTO YPOBHSI aKTUBHOT'O CUTHAJIA)

106 | Bxon 14 (¢ yueToM 3alaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

107 | Bxon 15 (¢ yueToM 3alaHHOTO YPOBHS aKTHBHOT'O CUTHAJIA)

108 | Bxoj 16 (c yueToM 3alaHHOTO YPOBHSI aKTUBHOT'O CUTHAJIA)

109 | Bxog «2-it Habop ycTaBOK»

110 | Bxox «Copoc»

111 | Beixog «Otkmrouenue 1», «Otkiarouenue 2», «OTKIOUYEHNE 3»

112 | Beixon «Curnanusarnus»

113 | Bexox «YPOB»

114 | Beixon «OTka3»

115 | Beixon «Pene 1»

116 | Beixon «Pene 2»

117 | Beixon «Pene 3»

118 | Brixon «Pene 4»

119 | Beixon «Pene 5»

120 | Beixon «Pene 6»

121 | OnepaTuBHBIN BBIBOJI 3alTUT

122 | Knomnka «Copoc»

123 | Copoc o JIC

124 | HanpshkeHne MUTaHWs B HOpME

195 N3meneHue yctaBok (M3MEHUIIACh XOTsI ObI O/IHA yCTaBKa J10
BBIXOJIa U3 PEAAKTUPOBAHUS)

126 | Huskuii 3apsq cMeHHOU OaTapeiku

127 | Omunbxa CHHXPOHU3AIUH 110 BpEMEHHU

128 | CpabaTsiBaHre 00/ 1yBa CHCTEMBI OXJIAXKICHUS BUa /|

129 | Ilyck MT3-1 BH ¢ yckopenuem

130 | ITyck MT3-2 BH ¢ yckopernem

131 | Ilyck MT3 HH c yckopenunem

132 | Ilyck 3amMThl OT NEPErpy3Ku

133 | Bayrpennuii myck YPOB

134 | Ilyck 6mokuposku PITH

135 | CpabateiBanue yckopenust MT3-1 BH

136 | CpaGatsiBanue yckopenus MT3-2 BH
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CpabateiBanue MT3 HH na HH

138 | CpabarsiBanue MT3 HH na BH

139 | CpaGaTbeiBaHHE 3aIIUTHI

140 | GOOSE 1

141 | GOOSE 2

142 | CpaGatsiBanne O xkoHTpoIIs 110 TOKY cTopoHsl BH
143 | CpabatsiBanne MO koHTpoIs 1o ToKy ctoporsl HH
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[MPUJIOXEHUE [
(oGs3aTenbHOR)
BrsiBiisieMble ycTpOHCTBOM HEUCIIPABHOCTH BHEIIHETO 000PYIOBaHUS

Ne O0o3HaueHne HA Bpems Pacuugposka
HHIMKATOpe 3a/1ePKKH
1 COoii nmuTanus rociie 3aduxcupoBaHo MmponasaHue ONepaTUBHOTO MUTAHUS,
BKJIIOUEHHUS  |I10/IaBa€MOT0 Ha YCTPOIMCTBO

2 Heo6amanc 13T THEBAI4HCA JuddepeHnnanbHblii TOK MPEBHINIAET YCTaBKy «/{37-3
— lough/N6az»

3 Buemnee otk 1 lc

4 Buemnee otki. 2 lc

5 Buemnee otk 3 lc

6 Buemnee otki. 4 lc

7 Buemnnee otki. 5 lc

8 Breninee oTki1. 6 lc

9 [T —— Le H“a MPOrpaMMHPYEMOM AUCKPETHOM BXOJE C byHKIH-

10 |Bremmnee otk 8 e el «Brew.omkin.» MPHUCYTCTBYET AKTUBHbIH CHIHAT
CUTHAJI IPU BKIIIOYEHHOU ycTaBKe « Bxoodsl — Bxoo N —

11 |Buemnee otki. 9 lc .
Koumponw [ — Bxiy u OTCYTCTBYET KOHTPOIUPYEMBIN

12 |Buemmnee otki. 10 lc ToK

13 |Buemmnee otk 11 lc

14 |Buemmnee oTki. 12 lc

15 |Buemmnee otk 13 lc

16 |Buemnee otki. 14 lc

17 |Buemnee otki. 15 Ic

18 |Buemnee oTki. 16 lc

19 | Curn.I3 tp-pa 20 mc ITosiBuiica curnan Ha Bxone «I azoeas zawuma
mpaucghopmamopay, HO MPUCYTCTBYET CUTHAJI OTepa-
tuBHOro nepesoja I'3T Ha curnan

20 |Ileperpyska BH Xots 661 011H 13 (Ga3HbIX ToKOB ctoponsl BH (HH)

Trepereysxu | ipeBbitnaet yetaBky «len/IHom.eny («\un/Inom.nny)

21 | Ieperpyska HH W3 TPYIIBI yCTaBOK «[lepecpysxay

22 |bnoxuposka PITH 10c XoTs Obl oauH U3 (Pa3HBIX TOKOB cTOpoHbI BH mpeBbI-
maet ycraBky «brnokupoexa PIIH — |/Inom.en»

23 |3arsruBanue otki-s1 |10 ¢ B teuenue 10 ¢ He cHUMaeTCsa CUTHAN OTKIIFOUEHUS
BBIKJTIOYATEIIS

24 | YpoB.Macia Makc 10c Ha omHOM 13 mporpaMMupyeMbIX TUCKPETHBIX BBIXO-
JIOB C 3a7aHHOMN QyHKIMEH « Vp.macia makc.» IPUCYT-
CTBYET aKTHBHBIN CUTHAI

25 | YpoB.Maciia MUH 10¢ Ha ogHOM M3 mporpaMMHUpyeMBIX TUCKPETHBIX BXOJ0OB
¢ 3aaHHON QYHKIMEH « Vp.macia mun.» TPUCYTCTBY-
€T CHTHAJI aKTUBHOH TOJISIPHOCTH

26 |Ileperpes 10c Ha ogHOM 13 mporpaMMHUpyeMbIX THCKPETHBIX BXOI0B
¢ 3a71aHHOM QyHKIMeH «/lepecpes» IPUCYTCTBYET aK-
TUBHBIN CUTHAJ

27 |Hewucnpas.oOmyBa 10¢ Ha ogHOM M3 mporpaMMHUpyeMBIX TUCKPETHBIX BXOJI0OB
c 3aaHHON QyHKuuel «Heucnp.o60ysa» NPUCYTCTBY-
€T CHTHAJI aKTUBHOH TOJISIPHOCTH

28 |Bxox curn. I'3 20 mc Ha ogHoM 13 mporpaMMupyeMsbIX TUCKPETHBIX BXOJIOB

c 3ananHoi ¢pynkuueit « Cuel as3awTp-pa» npucyt-
CTBYET aKTHBHBIA CHT'HAN
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29 |Ilyck TexH. 3al. 20 mc Ha ogHoM 13 mporpaMMupyeMbIX TUCKPETHBIX BXOJIOB
¢ 3aganHoi ¢pynukuent « CuellyckaTex3aw» npucyt-
CTBYET CHUTHAJI aKTHBHOM MOJISIPHOCTH
30 |Bmemrnwuii curgan 1 Tenraam 1
31 |Buemnwmii curdan 2 | Teuraaia 2
32 |Buemnnii curdan 3 | Teyrmana 3
33 |Buemnwmii curdHan 4 | Teuraaia 4
34 |Buemnnii curdan 5 | Teuyrmanas
35 |Buemnwnii curHan 6 | Teyrmana s
36 |Buemmnwuii curnan 7 | Teurmana 7 .
37 | Brommmi cmrnan 8 7. [TosiBUIICSI aKTHBHBINA CUTHAJ HA OJJHOM U3 IIPOTrpaM-
CHUTHAJIA 8 o
38 | Browmnnii cnrnan O | Tourriinso MHPYEMBIX JTUCKPETHBIX BXOOB C (PyHKITHEH
- «Buew.cuen.»
39 |Buemmnwuii curdan 10 | Teprmand 1o
40 |Buewmnuii curdan 11 | Teyrgai 11
41 |Buewmnuii curdai 12 | Teurgad 12
42 |Buemmnuii curnan 13 | Teurgaia 13
43 |Buewmnuii curnai 14 | Teyrgaia 1a
44  |Buewnuit curdai 15 | Teyraana is
45 |Buewmnuii curtai 16 | Teyrgad 16
46 | COoii mamsTu nocye BKIfo- | 3adukcupoBaH cOOi maMaTu cpabaThIBaHUI U OCLIUII-
YeHUS sgorpamm (moapobnee cM. 11. 3.2.1)
47 |Her umnynbca cuaxp. | [IBa nepuoga |He mpuxoaut uMmyabC CHHXPOHU3AINUN IO BpEMEHHU
CUHXpOHM3a- |(TpU CUHXPOHU3AIMH BKIIFOUEHHOUW YCTaBKO)
MU TI0 Bpe-
MEHHU
48 |Her Garapeliku — Barapeiika pa3psikeHa WM OTCYTCTBYET
49 |BuemHee OTKII. lc .
GOOSE 1 [IpucyrctByet aktuBHbIi curHan GOOSE mpu Bxuro-
R — e YECHHOM KOHTPOJIC TT0 TOKY W OTCYTCTBHH TOKA BBIIIIS
GOOSE 2 MTyCKOBOTO
51 |BHemnuni curgan Tenrtanm Gl
GOOSE 1 [MosiBuncs aktuHbIN curHan GOOSE ¢ ¢pynkiueit
52 |Buemnwuii curaan Tenrtamn 2 «Bnew.cuen. »
GOOSE 1
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[MPUJIOXEHUE E
(oGs3aTenbHOR)

BHemHuii BUI 1 yCTaHOBOYHBIE pa3Mepbl YCTPOMCTBA

305

A
Cupuyc-T
CPABATbIBAHUE
Mutanue o o A3T
Myck aumtel Q) O© Hebananc A3T
® CpabarbizaHue 3awmTsl
ONEPATUBHOE YMPABJIEHUE o YPOB BH
Pab 3 PMNH
[— @ : mag @® BHelHAs HencnpaBHOCTL g
BuiBoa r37T
| @ pasoraQ) © 3T curHan
o Bueon Q) © Mepeson 3T Ha curHan
(@] pacoraQ) Q© YPOB 6rokuposaH
~ T BbiB o o O6pys
oa
@ pasoraQ) O Meperpyska
BMBOIJO
| @Paﬁomo O Curnan 1
Buson Q BLIXOO A BBOA Q Curtan 2
| @Paeomo O Curvan 3
Beson Q) 4 A 4 > QO Curvan 4 t
Mvc
BTOMATUKQ
4
Pucynok E.1 — Bug ciepeau
0
[ee]
~
(@]

Pucynok E.2 — Bun cBepxy
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160 25,4

E 3A0 «PAANYC ABTOMaTUKa»
«Cupuyc-T-1/5-220B-11»

1
ﬁ 3aB.Ne
l] @ [ara uar.

ViEes
© Cpenato & Poccin

© © Jj-jj

194
Pucynok E.3 — Bun cOoky

275

175

A _1odT1oe

——

1

Pucynok E.4 — PacnionoskeHue 31€MEHTOB Ha 3aHel nanenu ycrpoiicrBa «Cupuyc-T»
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295+2

Pucynoxk E.5 — Pa3meTka manenu rnoji yCTaHOBKY yCTPOHCTBa
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MMPMJIOXEHUE X
(oGs3aTenbHOR)
CxeMma IIOAKIJIIFOYECHUA BHCIIIHUX HCHCﬁ

X1

Ko Llenb

@ 1| Tokh. A BH Hau

@ 2 | Tok . A BH koH

[ 3IE— e

@ 3 | Tokd. B BH Hau

@ 4 | Tokh. B BH kou

[ 3IE— o

@ 5 | Tok . C BH Hau

@ 6 | Tok . C BH koH

:3|E lcen

X2

KoHT] Lens

2 1| Tok db. A HH Hau

@ 2 | Tok . A HH kow

[ 3IE s

@ 3 | Tok . B HH Hau

@ 4 | Tokh. B HH koH

[ 3 o

@ 5| Tokd. C HH Hay

@6 | Tokh. C HH koH

3 e

jugm \
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Pucynoxk K.1 — Cxema moakIto9eHus] BHEITHUX IETIeH K yCTporcTBY «Cupmyc-T»

X6

=
o
I
=

Llens

+ Bxog 1

— Bxog 1

+ Bxon 2

— Bxop 2

+ Bxon 3

+ [a3. 3aL, Tp-pa

+ las. saw. PNH

— OBwmin

Qlela|ale|a|a|a|a
=3 0 =21 1 B (51 S

9]+ Bxog 4

@ 10]+ Bxoa 5

@ 11] - Obwmin

@ 12| + CBpoc curHanna

@ 13] — CHpoc curHanma

@ 14] + Bxog, 6

@ 15] + Bxon 7

@ 16| + Bxon 8

@ 17] + Bxon 9

@ 18] — O6wmi

@ 19] + Bxoa 10

@ 201 + Bxon 11

@ 21| - OBwwii

@ 22] + Bxon 12

@ 23] + Bxog 13

@ 24 — Obwwmia

X7

KOHT, Llens

@ 15] + Bxog 14

@ 16] - Bxop 14

@ 17] + Bxog YPOB

2 18| - Bxon YPOB

@ 19] + Bxop 15

@ 20] - Bxon 15
@ 21]+ Bxon 16
@ 22]-Bxon 16

@ 23] + 2-i Habop yCT.

@ 24| - 2-i Habop ycr.

Yerpowcteo “Cupuyc-T"

> +5V

= >+12v

X8

KoHT] Llens 2A

@ 1] Nuranue (+) = =
@ 2| Nuranne (<) —

23

24

@ 5

@ 6

Nepenava

Mpuem

MNepenaya %—‘b

Mpuem

i

X7
Llens KoHT.
J—1vPOB_obw. 1] 1 ®
JPOB [:1 —ypoB_HP1 |2 ®
/T |YPoB_ oow.2]3 ®
‘——vPOB_HP2 |4 B
‘/— Pene6 obw. 1] 5 @
L——0+H Pere6 HP1 | 6 @
Pene 6 /_ Pene6 obw. 2] 7 &
b———Pene6 HP2 | 8 @
_/— Otkn.2 obw. 1 9 &
L—JOmwn2 HP1[10®
Omin.2 /_ Otkn.2  obw. 411 @
L——Omn2 HP2 |12 8Q
omnA Otkn1  obul 1113 @
L—— Omwn1 HP1 |14 8
X4
Llens KoHT.
1: Pene 1 H3 1Q
Pene 1 E::l' Pene 1 obu. | 2 @
L_lpenei  HP | 3 &
{: Pene2 H3 | 48®
Pene 2 E:]_ Pene2  obw. ] 5 @
L—lrerez P | 6 ®
C Pene 3 H31] 7 @
Py Pene 3 obw.] 8 &
N I:::rl—Pene3 Pl o ®
\ Pene 3 H32 | 10@
\'5\_— Pene 3 obw.2] 118
L—Tfreres _rpz 128
E Orka3 H31] 13@
Otkas obw. 1 14
=1 y—Curvanua. ofw.1] 15 @
:::_T__l—CMrHanna. HP 1| 169
S
Pene 4 H31] 17®
11
'__I'T__‘_\'_—Penett obu, 1 18 Q@
T : ! L—Penes  HPil19®
I 1
Otkn. 3 obw. 1 20 @
——err -/
T — Jomn3 HP21®
L I | Pene 5 H3 1Y 22@
1l :—‘I--"—\-_— Pene 5 obw.] 23®
R L {pPeres HP1| 248
[ I |
L X5
L Llens KoH.
[ QOrtkas H32] 1 &
: : : I'___EO'maa obw?] 2 &
I I _ _ _y——(Curvanms. obw.2] 3 ®
: I ———CurHanns. HP 2| 4 &
|
Pene 4 H32|5 @
| D,
1 C Pene 4 obwd g @
1 L fpPerez HP2|7 ®
I
Otn. 3 obw2| § &
[ -
L——0mn.3 HP2l g @
C Pene 5 H32]10 &
bemmem s Pene 5 obw.qd 11 «
L [Peres HP2|12 @
X3.1
Lens KoHT.
+CuHxpo 24B 2
X3.2
Llens KoHT.
WMaonwp. obwmin | 1 @
: B 20
A 3@
<< ; _] -1 Rcomacywuee] 4 @
X3.3 (ansa ucnonxexus K1)
Uens KoHT.
Waonup. OGwmia 18
B 28
A 3Q
1 R cornacyowee | 48
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[MPUJIOXEHUE K
(oGs3aTenbHOR)
CrtpyKTypa auanora ycTponcTBa

Jlnana3oH peryJiupoBaHHA

YpoBenb 1 | YpoBenb Yposensb 3 Yposens 4 YCTABOK MJIM BbIBO/IA 3HA4Ye-
2 HHI IapaMeTpoB
[Tapamerpsr | Cpabatbl- | [IpuunHa cpabaThiBaHUS Bpewms nelicTBus 3a1UThI
cpabatpiBa- | BaHue 1 T3amuten € (ompenensiercs ot
HUS Hara MOMEHTa ITycKa 3alllUThI JI0 3a-
Bpewms MBIKaHUsI KOHTaKTOB peiie «OT-
[Ipuunna KITIOUECHHE)
cpabatpl- | AKT.HabOp ycTaBoOK: 2 JlelicTBOBaBIINIf HA MOMEHT
BaHUs cpabaTbIBaHUs HAOOP YCTAaBOK

laBH, A, ¢aza, rpan. @da3Hble TOKU BbICIIEH
IbBH, A; ¢daza, rpan. CTOpPOHBI TP-pa (70 MOBO-
ICBH, A, ¢aza, rpan. pota)

laBHnn,A; da3a, rpan. dasHbIe TOKU BBICIIEH
IbBHnn,A;  da3za, rpan. CTOPOHBI Tp-pa (Tociie
IcBHnn,A;  ¢a3za, rpan. MIOBOPOTA)

la_AMT3, A, [Ipu 3amaHHO# ycTaBKe
Ib_ AMT3, A; «Cobopxa MT3-Y» - Bcer-
Ic AMT3, A; JIa OTOOPAKAFOTCS «------------ »
laHH, A, ¢aza, rpan. ®da3Hble TOKU HU3LIEH
IbHH, A, ¢aza, rpau. CTOPOHBI TP-pa (70 MOBO-
ICHH, A, ¢aza, rpan. pota)

laHHnn.,A; da3a, rpan.

IbHHnn.,A;  ¢a3a, rpa.
IcHHnn.,A; ®a3a, rpan.

da3Hrle TOKU HU3LIEH
CTOPOHBI Tp-pa (Tmoce

IIOBOPOTA), IPUBECHHBIE K Oa-
3UCHOMY TOKY cTOpOoHBI BH

1Aough, A; JericTByromiee 3HaYEHNE
1Boug, A, mudhepeHIanTbsHOT0 TOKa
1Coug, A; npHBeIeHHOr0 K ctopoHe BH
|1Aougp/\6a3BH, OTHOCHTENBHOE 3HAYEHHE
1Bough/I6a3BH, BTOpUYHOTO AU depeHin-
1Cough/l6a3BH, aJIbHOT'O TOKA

|1Amopm, A; JelicTByromiee 3HaYEHNE
IBmopwm, A; TOPMO3HOT'O TOKa

ICmopm, A; pUBEJEHHOTO K ctopoHe BH

|1Amopml6asBH,
IBmopmll6asBH,
ICmopmll6a3BH,;

OTHOCUTEIBHOE 3HAUEHHE
BTOPUYHOT'O TOPMO3HOTO
TOKA

[Aough2, A; JleiicTByrolee 3HaUEHNE
IBoug?, 4; BTOPOIl rapMOHUKH
1Cough2, A; b depeHIanTbLHOT0 TOKa

brok. BHT mo ¢p.A -0
bnok. BHT no ¢.B -0
brok. BHT mo ¢.C — 0

CpabarpiBanue MO 610kupoBKu
110 BTOPO TapPMOHHKE T10 KaXK-
noit daze
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[Mapametper | Cpabatsl- | A3T-BriB. MT3BH-Pa6. [TonoxxeHne Knomnok orme-
cpabarbiBa- | BaHue 1 YPOB-OtknMT3HH-Pa6 pPaTUBHOIO YIIPABJICHUS
HUSA ['3T-Pa6. I'3 PITH-Bsis. 3alllUT HA JTUIEBOU
MaHEeJN YCTPOMCTBA HA MOMEHT
OTKJIFOUCHUS
Bx1: 0000 0000 0000 CocrosiHue TUCKPETHBIX
Bx2: 0000 0000 0000 BXOJIOB HA MOMEHT
otkiroyenus (1 —
aKTUBH.). Pacriucanue BX010B
npuBeaeHo B [Ipunoxxenun M
IlepBruuHnbIe la_nepe sn, A, 3HauyeHUs IEPBUYHBIX TOKOB
3HAYCHUS Ib _neps en, A, Ha MOMEHT cpabaTbIBaHUs
IC neps 6n, A, yCTpOMCTBA
la_neps nu, A;
Ib_neps nn, A,
IC neps nmn, A,
Cpabatsi-
BaHue 9
(camoe
cTapoe)
Kontposnb Texymas nara 19.05.2008 JIAMMITIT
(Texyuue Texymee Bpems  08:54:12 Y4:MM:CC
MOoKa3zaHus) | AKT.HabOp yCTaBOK: Texyiuuii akTUBHBIN HaOOp

YCTaBOK

l6a3BHpab, A; Texy1ee peaabHOE 3HAUEHUE
6a30BOro TOKa BBICILIEH CcTO-
POHBI Tp-pa

laBH, A; ¢aza, rpan. 0—500,000 A

IbBH, A; dasza, rpan. BropuuHble qelicTByrOIINE

IcCBH, A; ¢aza, rpan. 3HaueHUs U (Pa3bl
(3a 6a30BbIN NPUHUMAETCS
BekTop 1a)

laHH, A, dasza, rpan. 0—500,000 A

IbHH, A; dasa, rpan.
IcCHH, A; (daza, rpan.

la_ AMT3, A; [Ipu 3a1aHHO# ycTaBKe

Ib AMT3, A; «Cohopra MT3-Y» - Bcer-
lc_AMT3, A; 712 OTOOPAKAIOTCS (-========= »
lAough, A, JelicTByroliee 3HaYEHNE
IBoug, 4; mudhepeHIaTEHOTO TOKa
ICoug, A, MIPUBEJICHHOTO K cTropoHe BH
1Aough/I16a3BH,; OTHOcUTENhHOE 3HAYCHHE
1Bough/16a3BH; BTOpUYHOTO AuddepeHn-
1Cougp/l6a3BH, QIBHOTO TOKA

|Amopm, A; JelicTByromiee 3HaYEHNE
IBmopm, A; TOPMO3HOTO TOKa

ICmopwm, A, pUBeJeHHOTO K ctopone BH

Crp. 80

BIIBA. 656122.038 PO




KonTposns

|Amopml6asBH,
IBmopmll6asBH,
ICmopmll6asBH,;

OTHOCHUTENBHOE 3HAYCHHE
BTOPUYHOT'O TOPMO3HOTO
TOKa

1Aou@?, 4; JeiicTBylolliee 3HaU€HNE
1Boug2, A; BTOPOW FaPMOHHMKH
1Couh2, A, G depeHIaTBEHOTO TOKA

brok. BHT mo ¢.A -0
bnok. BHT mo ¢.B -0
brok. BHT mo ¢.C — 0

XapakTepucTrka T1. X = Touku TOPMO3HOM XapaKTe-
= PUCTHKH (IOCTATOYHBIE TS
MIOCTPOCHHUS XapaKTEPUCTUKH )
T2: X =
T3: X =
Bx1: 0000 0000 0000 CocTtosiHue TUCKPETHBIX
Bx2: 0000 0000 0000 BXOJI0B
BekropHas guarpamma laBH, A;  da3a, rpan. Bropuunsie 3HaueHus,
IbBH, A;  da3a, rpaz. (UKCUPYIOTCS HA MOMEHT
IcCBH, A; a3a, rpan. BXOXXICHUS B IIOJIMEHIO

laBHnn.,A; ¢a3a, rpan.
IbBHnn.,A; da3za, rpan.
IcBHnn.,A; ¢a3a, rpan.

(3a 6a30BbIN NPUHUMAETCS
BekTop la)

laHH, A;  da3a, rpan.
IbHH, A;  da3a, rpa.
IcHH, A; da3a, rpan.

laHHnn.,A; ¢asza, rpan.
IbHHnn.,A; dasa, rpa.
IcCHHnn.,A; da3za, rpan.

3naueHus (a3HbIX TOKOB
HU3IIIEH CTOPOHBI TpaHchop-
MaTopa, IPUBEACHHBIE K 0a-

3UCHOMY TOKY CTOpOHBI BH

HepBI/I‘lHHe 3HA4YCHUA

la_neps _6n, A,
Ib_neps 6n,
IC neps 6mn,

0—500 000 A

la_nepe Hn,
Ib_neps nm,
IC_neps num,

>3 > > 2

0—500 000 A

Ocnumnorpad

3amnucaHo, IIT.
CB000/. MaMsTh, C

Cso0Oox. mamarte, %

Nudopmanust 0 HaXOAMUXCS
B MIaMATH OCLHUJUIOrpaMMaXx.
Nudopmanus o cBoO6OHOU
MaMsITH B CEKyHaX,

B [IPOLICHTAX.

Hasxxatre xaonkn «BBoa» n
MOCJIETYIOLIEr0 BBOJIA MAPOJIs
MIPUBOJUT K OYUCTKE TTAMSITH
OCIIMJIOTPaMM

Nndopmanus 06 ycrpoii-
CTBE

3A0 «PAJINYC
ABTOMAaTHKA)
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KoHnTpo:s WNudopmanus o0 ycTpoii- Cupnyc-T Us Hcnonnenue no tpereeMy
CTBE uHTepdercy JIMHUH CBSI3H
3aB.Homep: JJIMMNNNN | JI/IMM — nara u3rotoBiaeHus
NNNN — cepuiinblii HOMeEp
Monudux.: 1A/5A Mo nuduxarnmst
Bepcus I10:
3.09
15:26:39 16.09.2011
N3menenue ycTaBok: Bpewms u nara nocieHero
09:40:30 28.05.2010 W3MEHEHUS YCTaBOK
TecT cBeTOIMOIOB [Tpu HA)KaTHM KHOIIKH
Hauano npu Haxxatuun «BBO1» MPOU3BOAUTCS TECT
KHOTIKU «BBOI» CBETOHMOJIOB
Hactporiku | [lara 3ajaHue TeKyIux
Bpewms 3HA4YECHHUU J1aThl U
BpEMEHU
Hex.nmoxc- Hannuue noacerkn uaaukaro- | Bk / Otk
BETKa pa B IeKypHOM
Pexume
Kontpacr- KoHTpacTHOCTh HHAMKATOpA 5—15
HOCTh
Ocuwmnorpad | Tuxc ociy, € OrpanuyeHue IJIUTEeIbHOCTH 1,00—20,00
3aIucu
Tnoapapuii., € JIMUTEeILHOCTD 3aIIUCH JO0aBa- 0,04—1,00
PUHHOTO pexXuMa
Triocieasap, C JIIMTENBHOCTD 3aIIUCH TI0CTIe- 0,04—10,00
aBapHUIHOTO peKUMa
Tuckrer, € JlmurenpHOCTS 3amucu nipu cpa- | 0,10—10,00
0aTbIBAaHUM 11O AUCKPETHOMY
BXOJY
Trrorpam, € JnurensHoCTh 3anmucu npu npo- | 0,10—10,00

IPaMMHPYEMOM IIyCKe

Pex. 3ammucn

I[eI‘/’ICTBI/Ie IIpU 3aII0JIHCHUH I1a-
MATH OCOUJIJIOTpaMM

[Tepesamn. / Ocra-
HOB

ABap. OTKJIIOU.

3anuce OCHMILIOTPaMMBI IIPH
ABAPUITHOM OTKJIFOUCHUU

Otk / Bkn

Touxka 1 Touka noaxiItoYeHNs K QYHKIM- | CIIMCOK 3HAYSHUH
OHAJIBHOU CXEME B [Ipunoxxennu B
Pexum 1 Pexum cnexenns 3a curHanom B | [Ipsmo-Cren. /
3agaHHoM «Touke» mpu npo- NuBep-Crnen. /
rPaMMHUPYEMOM ITyCKe [Tpsmo-Puxc. /
NuBep.-Oukc.
Touka 5 CIIUCOK 3HAYEHUHU
B [Ipunoxxennu B
Pexum 5 [Tpsmo-Cren. /

NuBep-Crnen. /
[Tpsmo-Puxc. /
Nugsep.-dukc.
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Hacrpoiiku | [Topt 1 (USB) | ITpoTokoun Tumn ucnoap3yemMoro Modbus
POTOKOJIa OOMEHa
Anpec AJipec ycTpoiicTBa 1—247
CkopocTtb, 601 | CKOpoCTh Iepeaayn 1200 / 2400 / 4800
JIAHHBIX /9600 / 19200
/38200 /57600
/115200
YeTHOCTH Hannune koHTpOIsS Her / Yer / Heuer
YETHOCTH
Cron Out KonnuecTBo cTonoBbIX OUT 1/2
[Topt 2 AHaJIOTUYHO
(RS 485 Nel) | ITopr 1
ITopt 3 AHanornyHo
(RS 485 No2) | IMopr 1
JUTsL UCTIOJTHE-
Hus 11
[Mopr 3 [Tporokomn Tumn ucnoabp3yemMoro MODBUS TCP /
(Ethernet) IPOTOKOJIa OOMEHA MDBK61850
g ucnosHe- | IP agpec IP anpec yctpoiicTBa XXX XXX XXX.
nus U3 u 4 XXX
Macka noacetu XXX XXX.XXX.
XXX
[1mr03 XXX XXX XXX.
XXX
Cunxp. o Nmirynse Ilepnon npuxo1a UMITYJILCOB Cekynna / Munyta
BpEMEHHU JUI CUHXPOHM3aIMK 1o BpeMe- | / Yac
HU
[Topr ITopT npreMa CUHXPOUMITYJIb- Otk / RS485 /
COB OnTpoH
YcraBku Habop 1 OO6mue lnom.nepTTen, A 50—5000
lnom.nepTTun, A 50—5000
Tyckop.sH, ¢ 0,00 — 2,00
Tyckop.un, ¢ 0,00 - 3,00
Pexwum curH. Hemp./1c¢/2c¢/3c/5¢c
/10c/20¢
Co6opxka MT3-BH YIA
J3T-1 OyHKIMS OTtxi/Bxa
lougp/I6as 4,0-30,0
T c 0,00 — 3,00
MrHoB. 3Ha4 Otkn/Bkn
J13T-2 DyHKIUA Otxin/Bkn
T,C 0,00 — 3,00

BIIBA. 656122.038 PO

Crp. 83




YcraBku

Habop 1

J13T-2 lo1/I6as3 0,3-1,0
Kmopm, % 10 -100
lm2/l6as 1,0-3,0
1022/1021 0,06 — 1,00

J3T-3 DyHKIUA Otxi/Bxi
lough/l6a3 0,1-20
T,C 1-999

O6mue /13T l6asz.BH, A 0,15 - 30,00
l6as.HH, A 0,15 -30,00
I'pymmma TT BH 0/1/5/6/7/11
I'pynna TT HH 0/1/5/6/7/11
Pasmax PIIH, % 0-16

MT3-1 BH OyHKIHA OTtxn/Bxn
l/Inom.en 0,08 — 40,00
T,C 0,00 — 20,00
BM-6n0kupoBka Otkn/Bkin
broxup. mpu BHT Otkn/Bki
Yckopenue Otkn/Bki

MT3-2 BH OyHK1UA OTtxn/Bxn
l/Inom.en 0,08 — 40,00
T,C 0,10 - 99,99
BM-010k1upoBKa OTtxn/Bkn
bioxup. npu BHT OTtxn/Bkn
Yckopenue Otxi/Bxi

MT3 HH DyHKIUA Otkn/Bkin
l/Inom.un 0,08 — 40,00
Jeiict. Ha BH Otkn/Bxa
Tun, ¢ 0,10 —99,99
Ten, ¢ 0,10 — 99,99
BM-6510kupoBKa Otkn/Bkan
bioxup. npu BHT OTtxn/Bkn
Yckopenue OTtxi/Bxi

[Teperpyska Oynkuus BH OTtxi/Bxa
Ien/Inom.en 0,08 — 4,00
Oyuknus HH Otxi/Bkn
Inn/Tnom.nu 0,08 — 4,00
Tnepeepysxu, ¢ 0,10 — 99,99

O6nyB @Oynkius BH-1 OTtxn/Bkn
len-1/Inom.en 0,08 — 4,00
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YcraBku

Habop 1

O6nyB Oynknus HH Otkn/Bki
lun/IHom.uH 0,08 — 4,00
Toboysal, c 0,10 -99,99
Toboysa /], ¢ 0,10 — 99,99
KonTpons AT OTtxn/Bxn
Oynkus BH-2 Otxi/Bii
len-2/Inom.en 0,08 — 4,00
Toboysa?2, ¢ 0,10 -99,99
Oynkius BH-3 Otxi/Bki
16n-3/Inom.en 0,08 — 4,00
To6oysa3, ¢ 0,10 — 99,99
YPOB OyHKIUA Otk / Bk
Typos, ¢ 0,10—9,00
lypos/lnom.en 0,04—1,00
Konrpouns PIIB Otka / Bkn
JlericTB. Ha ceOs Otk / Bk
KonTposns 1o | Otka / Bkn
bioxuposka PITH | ®ynkums OTtxn/Bxn
I/Tnom.en 0,08 — 4,00
Bxombt Oo6mue len/Inom.6n 0,04 — 40,00
Inn/lnom.nn 0,04 — 40,00
Bxon 1 OyHKIUA Cnucok 3HaueHui B
[Ipunoxxennu b
AKTHUB.ypoBeHb | «1» / «0»
Tcpab, ¢ 0,02—99,99
Tso36p, ¢ 0,00—99,99
Ilyck YPOB Otkn/Bkn
KoHntpous [BH Otkn/Bkan
KonTpons [HH OTtxn/Bkn
Nwms 14 cumBOJIOB
Bxox 16 OyHKIMSA Cnucok 3HaueHui B
[Ipunoxxenuu b
AKTHUB.ypoBeHb | «1» / «0»
Tcpab, ¢ 0,02—99,99
Tso38p, ¢ 0,00—99,99
ITyck YPOB Otkn/Bkin
KonTpouns [BH OTtxn/Bkn
KoHntposns [vH Otkn/Bkin
Nwms 14 cumBONIOB
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YcraBku

Habop 1

Pene Pene 1 Touxka Cucok 3Ha4YeHHuil B
[Tpunoxenuu B
Tcpab, ¢ 0,00—99,99
Tso38p, c 0,00—99,99
Pexum Craensmii / C Gpuk-
carueit/ Ummymbce-
HBIN
Pene 6 AmnajmorugHo
«Pene 1»
Ceromuonsl | Curnan 1 Touxka Crucok 3Ha4YeHuil B
ITpunoxennu B
Tcpab, ¢ 0,00—99,99
Pexxum Cnensuii / C puk-
camuei
Muranue Otk / Bkn
Curnan 4 AHaOru4Ho

«Cseronuon 1»

Habop 2

YcTaBKH aHaAIO-
ru4yHbl Habopy 1

Konuposanue

KonupoBaHue 3HaueHHIA yCTAaBOK M3
Habopa B Ha0Op ¢ BBOJIOM MapOJIsi
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I[MTPUJIOXEHUE JI
(oGs3aTenbHOR)
[Tpuumnnbl cpabaThIBaHUS YCTPOWCTBA

Ne O0o3Hauenune IIpuynHa oTKJIIOYEHHUS
HA HHIMKATOpe

1 |A3T-1 mrHoBeH. CpabatsiBanue quddepeHnaaIbHOi TOKOBOKH OTCEUKH IO MTHOBEHHOMY
3HAYCHUIO

2 |3T-1 CpabatsiBanue quddepeHnaaTb-HOi TOKOBOH OTCEUKH MO ACHCTBYIO-
[IeMY 3Ha4YCHHIO

3 |A3T-2 CpabaTbIBaHNE YyBCTBUTEIBHOW CTYIIEHU C TOpMOKeHHeM auddepen-
1IMAJIbHON TOKOBOMW 3aIlIUTHI

4 |MT3-1 BH CpaOaTbIBaHHE MTEPBOI CTYIIEHN MAaKCUMaIbHON TOKOBOM 3aIIUTHI CTO-
ponsl BH

5 |MT3-2 BH CpabaTpiBaHNE BTOPO CTYIIEHH MaKCUMAJIbHOM TOKOBOM 3aIIUTHI CTO-
pousl BH

6 |MT3 HH na BH CpabarbiBaHUE MaKCUMaJILHON TOKOBOH 3amuThl croponsl HH Ha oT-
KJIFOUEHHE BBIKJIOYaTesss ctTopoHsl BH

7 | Yckop. MT3-1 BH Yckopenue nepsoii crynenn MT3 BH nipu BKIItOU€HHH BBIKIIFOYATENIS

8 |Yckop. MT3-2 BH | Yckopenue Bropoii crynienn MT3 BH nipu BxiroueHHH BBIKITIOUYATEIS

9 |I'a3.3am. Tp-pa CpabatbiBaHuE ra30BOil 3aIIUTHI TpaHCHOpPMATOpa HA OTKIFOYEHUE BhI-
KJIIOYaTess

10 |T'az.3amr. PITH CpabatbiBanue ra3oBoii 3anutsel PITH

11 | Texnosor.3ar. CpabaTpIBaHUE TEXHOJIOTUYCCKON 3aIUTHI TpaHchopmaropa

12 |Buemmnee otk 1

13 |Buemmnee otk 2

14 |Buemsee oTki. 3

15 |Buemmnee otk 4

16 |Buemmnee oTki. 5

17 |BuemHee oTKII. 6

18 |Buemmnee otk 7

19 |Buemnee otki. 8 OTKJTI0YEHHE 110 CUTHAILY aKTUBHOM MOJISIPHOCTH Ha IPOrpaMMHUPYEMOM

20 |Bnemnee oTki. 9 JMCKPETHOM BXO/I€ C 3a/laHHON (yHKUUEH « BHewH.omKi. »

21 |Buemmnee otki. 10

22 |Buemmnee otki. 11

23 |Buemmnee otki. 12

24 |Buemnee otk 13

25 |Buemmnee otk 14

26 |Buemmnee otk 15

27 |Buemsee otk 16

28 |[Cxema YPOB CpabateiBanue cxembl YPOB ¢ mOBTOpHBIM BO3/IEHCTBUEM HA OTKITIO-

Ha ce0st YEHHE «CBOET0» BBIKJIFOYATESI

29 |Bxox YPOB CpabartbiBaHuE YCTPOICTBA Ha OTKJIIOYEHHE BBIKIIOYaTessi cropoHsl BH
110 JucKpeTHoMy Bxoay «Bxox YPOB»

30 |Cxema YPOB CpabartpiBanue cxembl YPOB Ha oTKIIFOU€HHE CMEKHBIX BBIKITIOYATEIICH

31 |MT3 HH CpabaTbIBaHNE MAaKCUMaJIbHOW TOKOBOM 3amuThl ctopoHsl HH Ha oT-
KJIFOUEHHE BBIKJIO4aTess crtoponsl HH

32 | Yckop. MT3 HH Vcekopenne MT3 HH npu BKIIFOUEHHH BBIKITIOUATENS C IEMCTBUEM Ha
OTKJIFOUEHHUE BBIKIIOYarenst croponsl HH

33 |GOOSE 1 Otxmouenue nmo curHary GOOSE akTHBHOM MOJISIPHOCTH C 33JJaHHOM

34 |GOOSE 2 byHKIMEH « BHewH.omx. »
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[MPUJIOXEHWE M
(oGs3aTenbHOR)
Pacnucanue BXOAHBIX TUCKPECTHLIX CUTHAJIOB B PCIKUME ((KOHmpOJZb»

BxopgHble curHanbi 1

1000 0001 0001

Bxop 9

Bxop 8

Bxop 7

Bxopn 6

Bxop, 1

Bxop 2

Bxop 3

a3oBas 3awuTa Tp-pa
Ma3oBas 3awmTa PINMH
Bxop 4

Bxog 5

C6poc curHanusaumm

ﬁ

Pucynok M.1
(AKTUBHOMY COCTOSIHHIO COOTBETCTBYET «1», maccuBHOMY — «0»)

BxopgHble curHanbi 2

1000 0001 0001

Bxop 16
Bxop 15
Bxon YPOB
Bxop 14
Pezeps

2-i Habop ycTaBoK
Peseps
Peseps
Bxop 13
Bxop 12
Bxop 11
Bxopn 10

Pucynox M.2
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[MPUJIOXEHUWE H
(oGs3aTenbHOR)
Onucanue ycTaBoK yCTPOHCTBA

YcraBKH

Onucanue

O01mme ycTaBku

«Inom.nepTTen, A»

HomunansHOe epBHYHOE 3HAUEHUE TOKA TPAHC(HOPMATOPOB TOKA CTOPOHBI
BH, K KOTOpbIM MOJKJIFOYAETCS YCTPOIMCTBO.

«Inom.nepTTun, A»

HomunansHOE mepBUYHOE 3HAUEHUE TOKA TPAHCHOPMATOPOB TOKA CTOPOHBI
HH, x KOTOpBIM OAKITIOYAETCS YCTPOUCTBO.

«Tyckop.en, c»

Omnpenenser Bpemst 3aluepkku cpabareiBanus crtynened MT3 BH mpu
YCKOPEHHMHM TIpU BKJIIOYEHHHM BbIKIOYaTensi cropoHbl BH. YcraBka nei-
CTBYET B T€UEHHE 3 ¢ IOCI]Ie BKJIIOUEHUS BBIKIOYaTens. B ciydae, ecinu B
nanHo crynenn MT3 BH mpumensieTcs BbIIEpkKKa BpEMEHHU, MEHbIAs,
gyeM « Tyckop.eH, ¢», OyAeT NeHCTBOBaTh MEHbLIEE 3HAUEHUE YCTAaBKH.

«Tyckop.uu, c»

Omnpenensier Bpems 3a7epkku cpadateiBanus crynenn MT3 HH nipu ycko-
peHun npu BKIroueHnH Boikirovarens HH. YcraBka nelictByer B Teuenue
3 ¢ moce BKJIIOYEHUs BbIKIIIOYaTens. B cioydae, eciau B JaHHOW CTyHIEHU
MT3 npumeHnsieTcs BbAEpkKKa BPEMEHU, MEHbIIAsL, YeM « TVCKOp.HH, C»,
OyzeT neiicTBOBaTh MEHbIIIee 3HAU€HUE YCTABKH.

«Peorcum cuen. »

[To3BosisieTr mpu OOHAPY)KEHUU BHENTHEH HEUCIPABHOCTH BKIIOYATH pPeElie
«Cuenanuzayus» Kak OCTOSTHHO, 10 cOpoca ero KHOIKOM KiIaBUaTypbl WU
no TV, tak u Ha onpenenenHoe Bpems ot 1 1o 20 ¢, nocraroyHoe AJis cpa-
0aTbIBaHUS LIEHTPATBLHOM CUTHANMU3alMu MoAcTaHuuu. [Ipy 3TOM MOKHO
n30exaTh OJIOKMPOBKHU IEHTPAILHON CUTHAJIM3AIUU MPU MOCTOSHHO «BH-
csameM» curHaine. [Ipu nosiBieHnN HOBOW HEUCIIPABHOCTH BHOBb MPOM30M-
neT (OpMUPOBAHKE UMITYJILCA TAKOW e 3aJaHHOM JUTUTEITLHOCTH.

«Cobopxa MT3-BH» Omnpenensier, OyneT 1M TNPOU3BOAUTHCA BHYTpPEHHsAs LudpoBas cOopka
¢da3HbIX TOKOB (TMOABEIEHHBIX K YCTPOMCTBY) B TPEYroJbHHUK JUIs
peanu3anuu Gynkimu MT3 BH.

J3T-1
«Dynxyusy [To3BossleT BBECTM WJIM MOJHOCTBIO BBIBECTH JAHHYIO CTYIEHb 3allUTHI.

38.IlaeTC$I BBI60pOM N3 IBYX BAPHUAHTOB! «Bxim» nan «OTKIY.

«lougp/N6az»

3amaet nmoporoBeii nuddepeHInanbHbI TOK cpadaThIBaHMS TaHHOU CTY-
NICHM 3alIUTHI. Y CTaBKa 33aJaeTcsl Kak OTHOIIEHHE AU depeHIIMaTIbHOrO TO-
Ka K BTOpUUHOMY 0a3ucHoMy ToKky BH.

«T, c»

38.IlaeT BpeMsA Cpa6aTBIBaHI/I$I CTYIICHH 3aIllIUThI B CCKYHAX.

«Mezenos. 3nauy

ITo3BosIsI€T BBOJUTD WJIM BBIBOJUTH U3 JAEUCTBUS KOHTPOJIb MTHOBEHHOTO
3HavyeHus auddepenuuansHoro Toka. Ecnu ycraBka B nmonoxkeHun «Bximy,
TO OTKJIIOYEHHE MTPOU3BOJIUTCS, KOTJa MTHOBEHHOE 3HaUeHue AU depeH-
[IUAJIFHOTO TOKA B T€UEHHE 3 MC MpeBbIIIAeT 3HaueHue 2,5 x lough/16as.
Curnans! cpabarsiBanust MO JI3T-1 o MrHOBEHHOMY U IEHCTBYIOLIEMY
3HA4YeHUI0 00beauHsI0TCS 0 «MJIN».

JI3T-2

«DyHKYUAY [To3BoJIsIET BBECTH WJIM MOJTHOCTHIO BHIBECTH JAHHYIO CTYIE€Hb 3alIUTHI. 3a-
JTAeTCsl BEIOOPOM M3 IBYX BapuaHTOB: «Bkim» mmm «OTKI.
«T, c» 3anaeT BpeMs cpabaThIBaHUS CTYICHH 3alllUThHI B CEKYHIAX.

«loiNbasz»

3amaeT nepByro TOUKY Mepernda XapakTepUCTUKHU CpadaThIBAaHUS JaHHOMN
cTyrnenu (cMm. moapoOHoe onrcanue B 1.1.2.3.6). YcraBka 3a1aercs Kak oT-
HomieHne nudepeHITMaIbHOr0 TOKa K BTOpUYHOMY OazrcHoMy Toky BH.

«Kmopm, %o»

3amaet K03 PHUIUEHT TOPMOKEHHS BTOPOTO ydacTKa XapaKTEPUCTHKH Cpa-
0aThIBaHUs TaHHOU CTyNeHHU (CM. moapoOHoe onucanue B 1m.1.2.3.6).
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«lm2/16a3»

3aaeT BTOPYIO TOUKY Mepernda XapakTepuCTUKU cpabaThIBaHUS JaHHON
cTyrnenu (cM. moapoOHoe onmcanue B 1.1.2.3.6). YcraBka 3a1aercs Kak oT-
HOIIIEHHE TOPMO3HOT'0 TOKa K BTOpUYHOMY Oa3zucHomy Toky BH.

«lo22/Noz1»

3aaeT NoporoBoe 3HaYEHUE OTHOLIEHUS IEHCTBYIOIIETO 3HAUE€HUsI BTOPOI
TapMOHUKH K JIEHCTBYIOLIEMY 3HAUEHHIO NI€PBOM rapMOHMKH JTU(depeHIu-
QJIBHOTO TOKA, IPU KOTOPOM CpadaThIBaeT OJIOKUPOBKA IO BTOPO TapMo-
Huku crynenu J13T-2.

J3T-3

«DyHKyUaY»

ITo3BossieT BBECTH B JieiicTBUE (PYHKLMIO KOHTPOJISI HebalaHca B Iiedax
g epeHIaIbHON 3aUThL. 3a1aeTcst BHIOOPOM U3 IBYX BAPHAHTOB!
«Bxim» i «OTKID.

«loug/Noaz»

3anmaeT moporoBbeii quddepeHnnanbHbI TOK cpabaThIBaHHS CUTHATH3AIHH.
YcraBka 3aaercsi Kak oTHomeHue AudQepeHInanbHOro Toka K BTOPUIHO-
My 6asrcHomMy ToKy BH.

«T, c»

3amaer BpeMs 3a7ep)KKHU cpadaThIBaHUs curHanu3anuu «Heoanawnc /[3T» B
CEeKYHJIaX.

O6mme 13T

«léas.BH, A»

3anmaeT BTOpUUHBII 0a3ucHbI TOk ctoporsl BH cunnoBoro tpancdopmaro-
pa, COOTBETCTBYIOIIMM BTOPMUHOMY HOMUHAJIbHOMY Harpy304HOMY TOKY
ctoponbsl BH cunoBoro tpancdopmaropa. 3aganue uaeT B aMiepax BTO-
PUYHOTO TOKA.

«lbas.HH, A»

3anmaeT BTOpUUHBI 0a3ucHbI Tok ctoporsl HH cunoBoro Tpancgopmaro-
pa, COOTBETCTBYIOIIMM BTOPUUHOMY HOMUHAJIbHOMY Harpy304HOMY TOKY
ctoponbl HH cunoBoro tpancdopmaropa. 3aianue uaer B amrepax BTO-
PUYHOTO TOKA.

«I pynna TT BH»

3anaer rpymnmny, coorupaemyro HUppoBbIM MyTeMm Ha ctopoHe BH. Mcnonb-
3yeTcs ISl KoMreHcauuu (a3oBoro cipura B Tpanchopmarope (Oosee mo-
JIpo6HO cM. B 1.1.2.3).

«Ipynna TT HH»

3amaer rpymiy, cooupaemyro 1udposeiM myrem Ha cropone HH. Ucnons-
3yeTcs 1Sl KoMreHcanuu (a3oBoro casura B Tpanchopmarope (6onee mo-
JIpoOHO cM. B 11.1.2.3).

«Pasmax PIIH, %»

Omnpenensier nuana3zon perynuposanus PIIH B mnpouenrax. Hampuwmep,
+9x1,77% = 16%. Ecnu 3naduenne ycraBku «Pasmax PIIH, %) menbiie 4,
TO (YHKLUS KOMIIEHCAIlMH MOTpeIHOCTH He paboraer. Takum obOpazom,
JUISL OTKJIFOYEHHS JAHHON (PYHKIHMH, HEOOXOAMMO BBICTABUTH 3HAUEHHUE
ycraBku « Pasmax PIIH, % — 0 ».

MT3-1 BH, MT3-2 BH

«DyHKyUA»

[To3BosisieT BBECTH WJIM TMOJIHOCTBIO BBIBECTH JIAHHYIO CTYIEHb 3aIlUTHI.
3anaeTcst BBLIOOPOM U3 JIBYX BapuaHTOB: «Bki» unu «OTKI».

«l/Inom.eu»

3amaeT NOpOroBbIi TOK cpabaThIBaHUS JAaHHOM CTYNEHH 3aIlUThL. 3aaHue
UJET B OTHOCUTENbHBIX €MHHUIIAX BTOPUYHOTO TOKa cTopoHbl BH cunoBoro
TpaHchopMaTopa, HEIOCPEICTBEHHO MOABOISIIEIOCs K YCTPOUCTBY.

«T, c»

3anaeT BpeMs cpabaThIBaHUS CTYNEHH 3aIIUThI B CEKYH/aX.

«BM-6noxuposray

[To3Bomsier BBeCTH B BbIOpaHHBIE CTYNEeHH 3auuThl M T3 koMOuHMpOBaH-
HBII IIYCK M0 HAIIPSKEHUIO.

«Ycrkopenuey

[To3Bomsier BBoauTh apyroe (T'ycxop prr) BpeMs cpabaThIBaHUS CTYTICHEH
MT3 BH na Bpems (3 cex ) mocie BKIIOUEHHS BbIKITIouaTenst ctoponsl BH
JUISl yCKOPEHUS cpabaThIBaHUS 3alMTHI PU BKIIOYCHUH HA KOPOTKOE 3a-
MBIKaHUE (BBOJ] YCKOPEHHUSI IPU OMTPOOOBAHUH).
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MT3-HH

«DyHKyusa»

ITo3BoJIsIET BBECTH WIIM IIOJIHOCTBIO BBIBECTHU JaHHYI CTYINCHb 3alllWThI.
3az[aeTc>1 BBI60pOM N3 JIBYX BAPUAHTOB! «Bxm» mmm «OTKIDY.

«V/Iwom.nny

3aaeT NoporoBbId TOK cpabaThIBaHUS IaHHOM CTYIEHU 3allUThl. 3aJaHue
UJET B OTHOCUTEIBHBIX €IMHULIaX BTOpUYHOTO ToKa ctopoHsl HH cumoBoro
TpaHchopMaTopa, HEOCPEICTBEHHO MOABOISIIEIOCs K YCTPOUCTBY.

«/eiicme.na BH»

Pazpemaer nelicteBue MT3 HH nHa oTkitouenue BoikiiroyaTenst croponsi BH
tparcdopmaropa (pene «Omxn. 1», «Omxa. 2» u «Omki. 3») o CBOSH BbI-
JIEPKKOU BPEMEHHU, 3aJ]aBAEMOU yCTaBKOU «716H, C».

«THn, c» 3amaeT BpeMs cpabarbiBaHUs (B CEKYHAAX ) JaHHOUW CTYIICHH C ACHCTBHEM
Ha BhIKJIIOUaTenb cropoHsl HH Tpancdopmartopa uepes mporpammupyemoe
pelie, MOJKIYeHHOE K porpamMupyemoit Touke («Cp. MT3HHuaHH ).

«Tsn, c» 3anaet BpeMs cpabaTbiBaHUs (B CEKYHAaX) JaHHOM CTYIEHHU C ACHCTBHEM

Ha BBIKJIFOYaTeNb cTopoHsl BH Tpanchopmaropa (komaHaa Ha OTKITFOUCHUE
BBIZIACTCS C MOMOIIBI0 pene «Omxa. 1», «Omin. 2» u «Omxi. 3»).

«BM-6noxuposxa»

[To3Bomsier BBecTH B cTyrneHsb 3amuTsl MT3 HH xomOuHMpoBaHHbIH myck
110 HAIPSKEHHUIO.

«Yckopenue»

[To3Bonsier BBOAUTH nipyroe (Tycxop pr) BpeMs cpabaThIBaHUS CTYIICHH
MT3 HH na Bpems (3 cek) mocie BKIOUEHUS BhIKIo4aresns croponst HH
JUTSL yCKOpEHUsl cpadaThIBaHUsI 3aIIUTHI IPU BKIOYEHUU HA KOPOTKOE 3a-
MBbIKaHUE (BBOJ] YCKOPEHHUsI ITpH onipodoBanun). [Ipu yckopeHun komanaa
Ha cpabaTbIBaHUE MOJACTCS TOJILKO Ha IPOrpaMMUpyeEMoe pelie, AeUCTBY-
Iolee Ha BBIKITIOUaTess ctoporsl HH tpancdopmaropa. BosneiictBue Ha
pene «Omxn. 1y, «Omxn. 2» n «Omki. 3» TPOUCXOAUT C OOBIYHBIM BpeMe-
HeM (0e3 BBOJIa YCKOPEHHS).

Ileperpyska

«@ynxyuss BH»

[To3BossieT BBECTH B ACMCTBHE KOHTPOJIb MEPETPY3KU IO TOKY CTOPOHBI
BH. 3anaercs Bp160poM u3 1ByX BapuaHTOB: «Bxim» umn «OTKI.

«len/Inom.eny

3aaeT moporoBoe 3Ha4eHHe TOKa, P KOTOPOM cpadaThIBae€T CUTHATIU3A-
s neperpysku croponsl BH. 3ananue uaer B OTHOCUTENBHBIX €IMHULIAX
BTOPUYHOTO TOKa cTopoHbl BH cunoBoro tpancdopmaropa.

«Dynxyus HH»

ITo3BossIeT BBECTU B ACUCTBHE KOHTPOJIb IEPETPY3KU IO TOKY CTOPOHBI
HH. 3agaercs BIO0OpOM 13 1BYX BapHaHTOB: «Bkim» nian «OTKI.

«lun/Inom.uuy

3agaeT moporoBoe 3Ha4YeHHE TOKa, P MPEBBILIEHUN KOTOPOro cpadaThiBa-
eT curHanu3anus neperpy3ku croponsl HH. 3ananue uner B oTHoCUTENb-
HBIX €IMHMIIAX BTOPUYHOro Toka croponsl HH cunoBoro tpancdopmatopa.

«Tnepeepysku, c»

3amaet BpeMs 3aJIep>KKH CpadaThIBaHUs CUTHAIU3AIIUU TIEPETPY3KH (CTOPO-
bl BH nin HH) B cexynaax.

Oo0aysB

«@ynkyus BH-1»

[To3BossieT BBECTH B ACHCTBUE IS MIEPBOM CTYNEHU 00/1yBa KOHTPOJIb TO-
KoB cTropoHbl BH. 3anaercs BeIOOpoM U3 IBYX BapHaHTOB: «Bxim» umu
«OTKIY.

«len-1/ITnom.en»

3aaeT moporoBoe 3Ha4eHHe ToOKa CTOpoHbI BH, mpu npeBbIeHnn KOTopo-
ro uepe3 BpeMs «To60yeal, ¢» TPOUCXOANUT cpabaThIBAaHUE TIEPBOM CTyIIE-
HU 00/yBa. 3ajaHNe UJIET B OTHOCUTEIBHBIX €IMHUIIAX BTOPHUYHOTO TOKA
croponbl BH cunoBoro tpancdopmaropa.

«Dyuxyus HH»

[To3BomsieT BBECTH B JieiicTBUE JUIsl TEPBOM CTYNEHU 00yBa KOHTPOJIb TO-
koB ctoponsl HH. 3anaercs BbiOOpoM U3 ABYX BapuaHTOB: «Bxi» miu
«OTKID.

«lun/Inom.uu»

3agaeT moporoBoe 3HaueHue Toka croponsl HH, npu npeBbIiieHnn KoTopo-
ro uepe3 Bpems «7060ys6al, c» IPOUCXOANUT CpabaThIBAHUE MIEPBOU CTYyTIe-
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HU 00/1yBa. 3a7jaHNe UJIET B OTHOCUTEIbHBIX €AMHUIIAX BTOPUYHOI'O TOKA
croponsl HH cunoBoro tpancopmaropa

«Konmpons T»

BBoAMT KOHTPOJIH CpabaThIBaHHS JATYMKOB TEMIIEPATypPhI IPU cpadaThIBa-
HUM CTyIeHel 00/1yBa

«Toboysal, c»

3anaeT BpeMs cpabaThIBaHMs MEPBOIl CTyNeHH 00/1yBa B CEKyHIaxX.

«Toboysa /], c»

3amaeT BpeMs cpabaThiBaHUS 001yBa JJIsi CUCTEMbI OXJTaKIeHUS BUaa /| B
CEKyHJIax.

«@yuxkyus BH-2»

[To3BomsieT BBECTH B JIiCTBUE ISl BTOPOM CTYNEHH 00/1yBa KOHTPOJIb TO-
koB croponbl BH. 3amgaercst BBIOOpOM M3 ABYX BapuaHTOB: «BKi» wim
«OTKIY.

«len-2/Inom.eny

3aaeT moporoBoe 3Ha4eHre Toka cTopoHsl BH, npu npesbliiennn KoTopo-
ro 4yepes BpeMs «T060ysa2, ¢» MPOUCXOTUT cpabaThIBAHUE BTOPOU CTYIIEHU
0o0yBa. 3a/laHue UIET B OTHOCUTENIbHBIX €IMHULIAX BTOPUYHOTO TOKA CTO-
ponsl BH cuiioBoro tpancdopmaropa.

«Toboysa?, c»

3anaet BpeMs cpabaTbIBaHHUsI BTOPOW CTYNEHH 00/yBa B CEKYH/IaX.

«Dynxkyus BH-3»

[To3BossieT BBECTH B JielicTBUE JUIsl TPEThEH CTyleHu 00/1yBa KOHTPOJIb TO-
koB ctoponbl BH. 3agaercsa BbIOOpOM U3 ABYX BapuaHTOB: «Bxim» unu
«OTKID.

«leu-3/Inom.en»

3azaeT moporoBoe 3HaueHue Toka cTopoHbl BH, npu npesbliiennn KoTopo-
ro uepes Bpemst «T060ysa3, c» MPOUCXOAUT cpabaThlBaHUE TPEThEH CTyIIe-
HH1 O6IIYB3.. 3a)1aHHe HUACT B OTHOCHUTCIIBHBIX CAMHUIAX BTOPUYHOI'O TOKA
cropoHsl BH cunoBoro tpancgopmaropa.

«Toboyea3, c»

3amaer BpeMs cpabaThIBaHMsI TPEThEH CTyNEeHH 00/1yBa B CEKyHax.

YPOB

«DyHKyUA»

Omnpenensier, Oyner ym 3amyckarbes pynkinus YPOB BH npu oTkasze cBoe-
'O BBIKITIOYATES.

«Typos, c»

Brinepxka BpeMEHM, MO MCTEUCHUU KOTOPOW MPOM3BOAUTCA BblJladya CHUT-
Hana YPOB BH. Otcyer BeneTcst 0oT MOMEHTa BBIpaOOTKM CHTHAJIa Ha aBa-
pUHHOE OTKJIFOYEHHE.

«lypos/Inom.en»

Omnpenensier NOPOroByr0 BEIMYUHY cpabaTbiBaHUsI TOKOBOro oprana YPOB
BH. ITyck YPOB BH pa3pemaercs, ecnu xots Obl 01uH U3 (ha3HBIX TOKOB
MPEBBILIAET 3a/IaHHYI0 YCTAaBKY. 3a/laHN€ UJET B OTHOCUTENIbHBIX €UHUIIAX
BTOpPUYHOT0 ToKa ctopoHbl BH cunoBoro tpancgopmaropa.

«Konmponw PIIB»

KonTpons curnana PIIB BH npu nycke YPOB BH. Nmeer aBa nonoxeHus:
«Bray u «Omray.

«/leticms. Ha ceOs»

JlaeT BO3MOXHOCTH TOBTOPHO IOJIEHCTBOBATh HAa OTKIIIOYEHHE ‘‘CBOETO”
BBIKJItOUaTess nmpu cpabateiBanuu cxemsl YPOB BH (neiictsue YPOB BH
Ha “ce0s”).

«Konmponw no 1»

BBOIUT KOHTpPOJIb MO TOKY INpPU NOBTOPHOM JEHCTBUM Ha OTKJIIOUEHUE
“cBoero” BbIKIOUYaTens. B nonoxxeHnn «Bxkiy — MOBTOPHBIA CUTHAJN HA OT-
KJIIIOYEeHHUE “‘CBOEro” BBIKJIIOUATENsl (POPMHUPYETCS C yUeTOM cpabaThIBaHUS
ToKoBOro oprasa YPOB.

baokuposka PITH

«Dynkyusn»

[To3Bonsi€T BBOAUTH B JIEUCTBHE KOHTPOJb TOKOB CTOpoHbl BH 1151 0Cy-
mecTBieHus 6aokuposku PITH.

«l/Inom.eu»

3ajaer moporoBoe 3HadeHue Toka cTopoHsl BH, npu npesblennu KoTopo-
ro uepe3 10 cexyHn npoucxoaut cpabarsiBanue pene «bnokuposka PITH».
3ajaHue UIET B OTHOCUTENIBHBIX €MHHIIAX BTOPUYHOTO TOKa cTOpoHsl BH
CHJIOBOT'O TpaHc(opmaTopa.
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Bxoabsl — O6ume

«len/Inom.eny

OmnpenenseT MOPOroByI0 BEMUNHY cpabaThiBaHUS TOKOBOTO OpraHa CTo-

ponbl BH a5 BX0110B ¢ hyHKIMEH « BHewnee omki. ». 3aanue UaeT B OT-
HOCHUTEJIbHBIX €MHUIIAX BTOPHYHOTO TOKa cToponbl BH cuiioBoro Tpamc-
dbopmaropa.

«lun/Inom.uu»

OmnpenenseT MOPOroByI0 BEUUNHY cpabaThiBaHUS TOKOBOTO OpraHa CTo-
ponsl HH st BX00B ¢ dyHKIMen « Buewnee omia.». 3aiaHue UIET B OT-
HOCHUTEJIbHBIX €MHUIIAX BTOPHYHOT0 Toka cToponsl HH cuitoBoro tpamc-
dbopmaropa.

Bxoawl — Bxoxa 1, Bxoa 2, Bxon 3, ..., Bxox 16

«DyHKyusa» 3amaeT QyHKIIHIO, BHITOIHIEMYIO TaHHBIM BX00M. CITUCOK BO3MOXKHBIX
¢dbyHkumii nmpuseneH B Tadnuie [pmioxenus b.
«Axmue.ypoeenvy 3amaeT ypoBeHb aKTUBHOTO CHTHAJIa HA BXOJE. 3a/laHie 3HAYCHUSI YCTaBKU

«I» MNPpUBOJUT K BBIABJICHHUIO AKTHMBHOI'O CUI'HaJIa HAa BXOAC IIPH HAJIWMYHUH
HAIMpPsOKCHUA, 3HAUYCHUC YCTABKHU « O» — IMPpU OTCYTCTBHUU HAIIPSKCHUA

«Tcpab, c»

Bpems 3anepxku cpabaThiBaHUS BXO/1a

«Te038p, C»

BpeMH BO3BpaTa CUIHaJia ITpnu Cpa6aTI>IBaHI/II/I 110 BXoa4y

«Ilyck YPOB»

3anaer Hanuuue mycka cxembl YPOB ycrpolicTBa mpu OTKIIOYEHUH IO
JAHHOMY JMCKPETHOMY BXOJy, T.€. NIpU 3a7aHuu QYHKUUU «Buew.omkin.»
JUISl JAHHOTO BXOJa M HAJIMYMY aKTUBHOT'O CUTHAJIA HA BXOJIE.

«Koumponw leny

3amaeT HamM4Me KOHTPOJIS MO TOKY cTopoHbl BH (mpeBbilieHHE TOKOM
ycTaBku «Bxoovt — Obwue — lenl/lnom.6mn») pu OTKIFOUECHUH 10 JAHHOMY
JTUCKPETHOMY BXOIY, T.€. IpU 3aJaHuu (DYHKUUU «BHews.omkn.» ANs NaH-
HOT'O BXOJIa ¥ HAIMYUH aKTUBHOT'O CUTHAJIA HAa BXOJIC.

«Konmpons luny

3amaeT HamU4Me KOHTPOJS Mo Toky ctopoHsl HH (mpeBbiieHue TokoM
ycTaBkH «Bxoowvr — Obwue — lun/lnom.nry) TpH OTKITIOYEHUHU 10 JTAHHOMY
TUCKPETHOMY BXOy, T.€. IpU 3aJaHuu (PYHKUUU «BHew.omkn.» ANs NaH-
HOT'O BXOJIa ¥ HAIMYUH aKTUBHOTO CUTHAJIA Ha BXOJIC.

«Hmsay

OrnpegensieT HaANUCh, BBIBOJUMYIO Ha MHAUKATOPE MIPH MOSBICHUH CUTHA-
J1a Ha JAaHHOM JIUCKPETHOM BXOJIE, B Cydae 3aJaHuu (YHKIIUHA 3TOTO BXO7a
100 «Bnew.omkn.y, mubo «Buew.cuen.». UM MOXXHO 3a1aTh II0 JUHUHU
CBSI3U, JINOO C TTOMOIIBIO KHOTIOK YIIPaBJIeHUsS yCTporcTBOM. Mcmonb3ytoT-
Cs CHEAYIOLIME CUMBOJIBL: «ABBIJIEXUUKIMHOIIPCTY ®XIUIIIIb
bI'b2I0 SlabBraex3uiikamMaonpeTyhXmumibbibat0ssUIN0123456789-/.<>

». BbIOOp mpou3BOIUTCS TOCIENI0BaTENbHBIM TiepebopoM cuMBOJOB. [lo-
CJIEIHMI CUMBOJI B CIUCKE — «Ipoben». MakcumanbHasi IjuHa UMeHH 14
CHMBOIJIOB.

Pene 1, Pene 2, Peae 3, Pese 4, Pese 5, PeJse 6

«Touxay

OnpenenHeT TOYKY HNOJAKJIFOUCHUSA Ha (bYHKHHOHaHBHOﬁ JIOTUYECKOM CXEMeE.

«Tcpab, c»

Brigep:kka BpeMeHU Ha cpalaThIBaHHE pejie MOCIe MOSBICHUS CUTHAlla B
YKa3aHHOM C TIOMOIIBIO YCTaBKHU «1ouxay» MecTe (PyHKIIMOHATHHOU JIOTH-
YeCKOUN CXEMBI.

«Te038p, Cc»

Bpems Bo3Bpara pene mociie CHATHS CUTHaJla B yYKa3aHHOM C IIOMOIIbIO
ycTaBkH « Touxka» MecTe (yHKIIMOHAJILHON JIOTHYECKOI CXeMBbl

«Peorcumy

Pexxum paboThl pene: 6e3 ¢pukcanuu (cneasmmii), ¢ pukcanuei (1o copoca)
WJIM UMITYJIbCHBIN (1 cekyHza).
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Caeroauon 1, Ceeroauon 2, Ceeroauona 3, Ceeroguon 4

«Touxay Omnpenensier TOUKy NOJKIIOUEHUS Ha PYHKIIMOHAIBHOM JIOTHYECKOM CXeMe.

«Tcpab, c» Briiep:kka BpeMeHH Ha cpaOaThIBaHHE pelie WIM CBETOAMOMAA IMOCIIE TOSIB-
JICHUsI CUTHAJIA B YKa3aHHOM C ITOMOIIBIO YCTaBKH « Touka» Mecte PyHKIIHU-
OHAJILHOM JIOTUYECKOI CXEMBI.

«Peocum» Omnpenenser pexuM pabOThl CBETOAMOAA — B CICAAIIEM PEKAME WIH C
¢bukcanueli cpabareiBanus (6muHKEp), 10 cOpoca curHaom «COpocy.
«Muzanuey Omnpenenser pexuM paboThl CBETOAMOIA — C MUTAHUEM, JIUOO C TMTOCTOSIH-

HBIM CBEUEHHEM IIPU CpadaThIBAHUU.
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[MPUJIOXEHUE I1
(oGs3aTenbHOR)

OO6mast pyHKIIMOHAIBHO-TIOTHYECKAs CXeMa YCTPOHUCTBA

CpabamsbigaHue 3aujumsl

Cpab. sawut s| 7272
NG
Cé6poc
CpabamsbisaHue 3T
[ cpa6. p3T T
=B+
Cé6poc
CpabamsbisaHue YPOB BH
Pene «YPOB» s| 27
— Bt
—>
Cépoc
CpabamsbigaHue 3T
Cpab. 3T s| 77
N
Cé6poc
CpabamsbigaHue '3 PIH
| Cpa6. 13 PMH sT 22
N
Cébpoc
3T cueHan
Cpab. ras. 3ay,. T
Tp-pa Ha CUrH. | ° | B
— 3fRr
Cébpoc
lMepesod 3T Ha cueHan
Vi
MepeBop '3T Ha | |
curHan | |
Heb6anaHc 3T
| Cpa6.A3T-3 T 77
— Bt
Cébpoc
Pene «O6ays 1» 1 O;?/’e
Pene «O6payB 2» | |
Pene «O6ays 3» | |
Pene «O6ayBs O»
lMepezpyska
[ //I
| Meperpysaka | |
lMyck 3awumel
Myck O3T T a7
[ Myck MT3 BH I I
Myck MT3 HH
YPOB 6rnokuposaH

Bnokuposka YPOB
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He nooka.

[Buisoo 13T

BeiBog 3T (BxoA 1)

Buvisoo MT3 BH

BeiBog MT3 BH (Bxopa 1)

Buisoo MT3 HH

BeiBog MT3 HH (Bxopa 1)

Buieoo MT3 o6uy.

BbiBog MT3 o6 (BxoA 1)

Buisoo I'3T

BeiBog 3T (Bxoa 1)

BeiBopg A3T (nporp.)

Buisoo I'3 PITH

«Axmug.yposenby

BeiBoa '3 PIMH (Bxoa 1)

i Bxod 1 BM-6n0Kkup.

BM-6nokvpoBka (Bxog 1)

PIIB BH

PMB BH (Bxoa 1)

PIIB HH PMB HH (Bxoa 1

t Boig.yek. MT3 BbiB.yck.MT3 (Bxoa 1)

Ilyck YPOB Myck YPOB (Bxoa 1)

«l» Texoga Buvieoo YPOB BeiBog YPOB (Bxog 1)

Buew.omkn.

BHelwwH.oTkn-ue (BxoA 1)

Buew.cuzn.

BHewH.curHan (Bxog 1)

AT cpab.

OT cpabaTtbiBaHuA (BxoA 1)

AT so36p.

AT Bo3Bpara (BxopA 1)

Texnonoz.3auy.

TexHonor.3awuTa (Bxoa 1)

Yp.macna maxce.

Yp. macna makc.(Bxog 1)

Yp.macna mun.

Yp. Mmacna muH.(BxoA 1)

Ilepezpes

MNeperpes (BxoAa 1)

Heucnp.o60ysa

Heucnp. o6ayea (Bxoa 1)

Cuznl'az3awTp-pa

CwurH.ras.3auw. Tp-pa (Bxoa 1)

CuznllycxkaTex3auy

CurH.nycka TexH.3auw,. (Bxoa 1)

He nooxa.

[Boisoo 13T

BeiBoag 13T (BxopA 16)

CurH.nycka TexH.3auy. (nporp.)

_Boisoo MT3 BH

BbiBog MT3 BH (Bxopg 16)

Boigoo MT3 HH

BiiBog MT3 HH (Bxoa 16)

Bot6oo MT3 oowy.

BbiBog MT3 o6w. (Bxoa 16)

Boigoo I'3T

BbiBog I'3T (BxoAa 16)

Buisoo I'3 PITH

BbiBog '3 PIMH (Bxopa 16)

«Axmus.yposensy

BM-6n0xup.

BM-6nokupoBka (Bxoa 16)

! Bxo0 16

PIIB BH

PMNB BH (BxoAa 16)

PIIB HH

PMB HH (Bxop 16)

Boig.yck. MT3

BbiB.yck.MT3 (Bxopg 16)

Ilyck YPOB

Myck YPOB (Bxopa 16)

Texoga Buisoo YPOB

BeiBog YPOB (Bxoa 16)

Buew.omxn.

BHewwH.oTkn-ue (Bxoa 16)

Buew.cuzn.

BHewwH.curian (Bxop 16)

AT cpab.

AT cpa6aTbiBaHus (Bxoza 16)

AT so3ep.

AT Bo3Bpara (Bxoa 16)

Texnonoz.3auy.

TexHonor.3awuTa (Bxoa 16)

Yp.macna maxc.

Yp. macna makc.(Bxopa 16)

Yp.macna mun.

Yp. macna muH.(Bxoa 16)

Iepezpes

MeperpeB (Bxoa 16)

Heucnp.o6dysa

Heucnp. o6ayBa (Bxoa 16)

Cuzul'az3awTp-pa

CwurH.ra3.3aw.Tp-pa (Bxopg 16)

CuznllyckaTex3auy

CurH.nycka TexH.3auw,. (Bxoa 16)
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Tymbnep «A3T»

Myex A3T-1

Tyck A3T
1
6

o Myck 43T |
«1» Boi6oo
Pagoma Cpab. 43T
no IC
Cpab. 13T-1
A3T-1 ’;‘; A Cpat. A3T_|
Bbigod 43T BbiBog 3T ot I-IyCK D,3T‘l || CpaGamsicarue [13T
KHOMKKM unu no J1C
Cpab. A3T-1 1
Boeisog A3T (nporp.) BeiBog A3T 1
Cpab. A13T-1 MrH.
peo A 1_l Cpab. sHymp. 3aw. Ha BH
T-2 :] J
a3T-2 Myck A3T-2
Beisop 3T o1 Cpaﬁ ,D,ST-Z | o | Bnok. BHT
kHonku unn no JIC .
BobiBoa A3T Myck A3T-2
BHT la 1_|
BHT Ib j |
BHT Ic
Cpa6. MT3 BH
Iyck MT3 BH
o
1
3 Myck MT3 BH
Pr1B BH J Vokop. MT3 BH
PMB BH (nporp.) | cor
Cpab. MT3-1
@ IMyck MT3-1 ’
PT MT3 ¢ BHT MT3-1 BH Yck. npu Bkn. MT3
BHT la  ||PTMT3-1BHBHT PT MT3-1 BH BHT| | Myck MT3-1 BH 23 Myck MT3-1 BH| |Cpab. MT3 BH ym:p' MT3 HH CoMTaHHaHH
BHT Ib PT MT3-2 BH BHT BM-6riokupoeka | | Cpa6. MT3-1 BH 1 PMB BH C Yerop. - ’
P i T Cpab. MT3 HH T
BHT Ic PT MT3 HH BHT Bbisog MT3 BH Myck MT3-2 BH C ycKop. o T3 T
TymGnep <MT3 BH» Beisoa MT3 BH ot cont W73 Myck MT3 HH — 1| cout
KHonku unw no JiIC pa - pab. sau.
@ s Mlyck MT3-2 PIB HH 1_|
Patoma e Beison yok. MT3 Cpab. MT3 HH s|T
| MT32 BH v o1 L = Fore wCoo6. s
no
PT MT3-2 BH BHT| [ Myck MT3-2 BH A d L 17 ]
BM-6rokupoBka (nporp.) BM-6nokvposka | | Cpa6. MT3-2 BH |—
Bbigod MT3 BH Bbisog MT3 BH Cpa. saumr
(EID BbiBog MT3 BH ot
BeiBog MT3 BH (nporp.) KHOMKY vnw no JIC
Bb1600 MT3 HH Tlyck MT3 HH
(61)
BbiBoa MT3 HH (nporp.) MT3 HH
Tym6rep «MT3 HH» PTMT3 HHBHT || Myck MT3 HH . Tyck MT3 HH
BM-6nokvipoBka Cpab. MT3-HH
«1» Boigoo Ha HH
. - Padoma BbiBog MT3 HH Cpab. MT3-HH
BbiBog MT3 HH ot Ha BH 4373
KHOMKM unu no J1C O37-3
PMB HH (nporp.) Cpab. O3T-3 Cpat. A3T-3_|
Myck A3T-3
Cpab. 3T
BbiB.yck.MT3 (nporp.)
Bxod 13T Bx00 3 PITH |
40 41 Cpab. '3T
O O la3. 1 TeHoror. 3aly-Tbl
OmkmoyeHue om 2a3oeoli TexHonor.3awuTa (nporp.)
3auwumel mpa-pa TexHoror. 3aw. | [Cpa6. TexH. saw. 1_| Cpab. I3 PIH
;’Z;‘ la3. 3aw. Tp-pa | [Cpab. ras. saw. Tp-paf—— T J
a3. 3aw. PIH| [Cpa6. ras. saw. PMH 41—1 [ Py Cpa6. I3 PIH |
OmknrodyeHue om 2a3oeoli Ci
B . TP pab. ras. saw.
3awumei PITH e o noc| | Cpa. I'3T Ha curw. ) Tp-pa Ha cHrH.
g Beison ras.aaw, PITH| | Mlepeson 3T wa curvan
OT KHOMKM unm no JIC Cpab. 3T Ha cueH.
Tym6nep «3T» Mepezpyska
Bbisopg 3T () nize:;iar;? '
«1» Buisoo Buisoa 3 PMH Meperpyska
Pat
aboma I'Ieperpyaka Meperpy3ka |
MNepesop 3T Ha Cpab. mexH. 3aw. 5 PrH
curan no J1C /10K,
Tym6nep «3 PMH» Bnokupoeka PIMH
; ~ Bnokuposka PMH Pene «Bnok. PTH»
«1» Boieod
Pagoma —
CpaGameisarue 43T
no IC
Bbigod 13T Cpab. ocH. 3au.
BbiBop 3T (nporp.)
Bbigod 3 PITH
O6oye1 OGoys2 060ye3  O6dye [
BbiBopg '3 PMH (nporp.) 06ayB C3:)2 C33D C73D
AT cpab. O6ayB-1 . Perie «O6ays 1» |
AT cpabatbiBaHus (nporp.) [OT Bo3Bp. O6payB-2 Pene «O6ays 2» |
O6ayB-3 Pene «O6ays 3» |
O6ays Pene «O6ays [»
AT Bo3Bpara (nporp.) aye [l |

® ® ®
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Bxod YPOB

Bxod YPOB
of

$%

«1»

Omir_|

Myck YPOB (nporp.) \—|1_|

Beigod YPOB

L]

Pene OmknioqeHue

?

OrtknioyeHve 1

_|

OrtknioyeHve 2

_|

BbiBopg YPOB (nporp.)

N
Brn
Ortkniovenme 3
YPOB «Ha cebs» YPOB —
.28 (37)
PT YPOB —’—Pene «YPOB»
YPOB
YPOB
Cpab. eHymp. Myck ot Cpab. YPOB
3aw. Ha BH 5
u BHYTP-38W | ['coa6. PT YPOB —»—‘
Tyck oT Anckp. curk Cpab. YPOB CpabamsigaHue YPOB
PINB BH B Bxon PTIB (ms.) «Ha cebsi» «Ha cebs»
Br YPOB YPOB

Beigon YPOB
no NiC

Tymnep «YPOB»

BbiBog YPOB

«1» Bui6od

Paboma |J

BHewH.oTkn-ne (BxopA 1)

Boisoa YPOB ot
KHOMKW nnm no J1IC

BHewH. oTkn. 1

KowTpons IBH

Myck YPOB ot BO1

KoHTponb IHH

Haotkn. oTBO1 |——

BHewH.oTkn-ue (BxopA 16)

KoHTponb no Toky

WO koHTpons lgy

L]

Cpab. YPOB 061,

Bxoa BO1 Curian BO1
BHewH. oTkn. 16

MO koHTpons lyy

KoHTpons IBH

KoHTpone IHH

BIIBA. 656122.038 PO

Bxoa BO16

Curnan BO16

Myck YPOB ot BO16
Ha otkn. o1 BO16

CpabamsigaHue om BO

Cpab. BO CueH. BO

B
L

Curnan BO1

Curvan BO16



[MPUJIOXEHUE P
(oGs3aTenbHOR)

WNudopmanus 06 oGecriedeHnn COBMECTUMOCTH C PaHEEe BBITYIIEHHBIMH YCTPOWCTBAMH

Hacrosimee ncnonuenue yctpoicts (Bepcust [10 3.00 u BbIie) obyagaeT pacimpeHHBIMU
BO3MO>KHOCTSIMU [TPOTPAMMUPOBAHUSI HEKOTOPBIX BXOIHBIX CUTHAJIOB U BBIXOJHBIX pene. Jis
o0ecrnieueHus MOJIHOM COBMECTUMOCTH C paHee BBIMYILIEHHBIMH IIPOEKTaMH HE00X0AUMO 331aTh
YCTaBKU B COOTBETCTBHH C TaOIUIICH.

Taomuma P.1
Bxonabl Bxox 1 DOyHKIMS BM-610kup.

AKTHB. YpOBEHb «1»

Bxox 2 DOyHKIMS PIIB BH
AKTHUB. YPOBEHb «1»

Bxon 3 DOyHKIMSA Buenr. curnan
AKTHUB. YPOBEHb «1»
Nwms Brennwii curs.

Bxon 4 OyHKIMSA Brenmn.otki.
AKTHUB. YpOBEHb «1»
Nms BuemH.0oTKI1.2

Bxon 5 DOyHKIMA Texnounor.3armr.
AKTHB. YpOBEHb «1»

Bxon 6 DyHKIUA Heucmnp.o0nyBa
AKTHB. YPOBEHb «I»

Bxon 7 DyHKIUA Ileperpes
AKTHB. YpOBEHb «I»

Bxon 8 DyHKIUA ¥Yp.maciia Makc.
AKTHB. YpOBEHb «1»

Bxon 9 DyHKIUA ¥Yp.maciia MUH.
AKTHB. YpOBEHb «1»

Bxox 10 DyHKIUA Curl'az3amTp-pa
AKTHB. YpOBEHb «I»

Bxox 11 OyHKIMS CurllyckaTex3amr
AKTHB. YpOBEHb «I»

Bxox 12 OyHKIUA T cpab.
AKTHB. YpOBEHb «1»

Bxox 13 DOyHKIMA T BO3Bp.
AKTHUB. YPOBEHb «1»
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Bxonn! Bxox 14 OyHKIMS BrenmH. ok,
AKTHB. YpOBEHb «1»
Nwms Bremmn.otkimn. 1
Bxox 15 DOyHKIMS PIIB HH
AKTHB. YpOBEHb «1»
Pene Pene 3 Touxka O6ays 1
Tcpas., 0,00
Trossp., € 0,00
Pexum be3 ¢uxcanuu
Pene 4 Touka Cpab.3amr.
Tcpas, © 0,00
Trossp., € 0,00
Pexxum be3 ¢ukcanuu
Pene 5 Touxa Bbnok.PITH
Tcras, © 0,00
Trossp., € 0,00
Pexxum be3 ¢ukcanuu
Pene 6 Touka Cp.MT3HHuaHH
Tcpas, 0,00
Trossp., € 0,00
Pexum bes gukcanun

Crp. 100
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