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Hacrosimee pykoBosicTBo mo skcrutyatanuu (PD) nmpennasHaueHo 1 03HAKOMIICHHSI C OCHOB-
HBIMU MapaMeTpaMu, MPUHIUIIOM JEHCTBUS, KOHCTPYKLMEH, MpaBUiIaMH IKCIUIyaTalluld U 00-
CIIy’)KMBaHHsI KOMILJIEKTHBIX pejie aBTOMAaTU4YeCKOM pasrpy3ku TpaHcopmaropa tuna TOP-APT
32 2x02, uMeHyeMBIX B JaJbHEHUIIEM «yCTPOMCTBA» UM «T€PMHUHAIBD). TepMUHAIbI IPUHAIE-
xaT K cepuu ycrpoiictB TOP 100, koTopast UMeeT pa3InuHbIe TUITOUCTIOTHEHUSI.

JIaHHBIN JOKYMEHT BKJIIOYAeT B ce0sl pa3ebl:

- paznen «TexHnyeckoe onucaHue U padboTa U3AENU», B KOTOPOM IPUBOJSATCS 0COOEHHO-
cmu OaHHO20 MUNOUCNONIHEHUs, OCHOBHbIE TEXHUYECKHE JaHHBIE U KOHCTPYKTHUBHOE BBIIIOJIHE-
Hue ycrpoictB cepuu TOP 100;

- pa3znen «PyKoBOACTBO IO 3KCILTyaTalMu», A€ MPUBOIATCS PEKOMEHIAIMU U UHCTPYK-
L[UU TI0 PETYIUPOBAHUIO U HACTPOIKE, yCTAHOBKE YCTAaBOK U IIapaMeTpPOB;

- paznen «TexHuuyeckoe 0OCIy)KHBaHUE M PEMOHT», B KOTOPOM NPHUBOJATCS PEKOMEH[a-
MU TI0 IEPUOANYHOCTH U 00BEMY TEXHUUECKOTO O0CITY)KMBaHMUsI, a TAKKE PEMOHTY yCTPOUCTB.

Paznen «TexHuueckoe onucanue U paboTa U3ENUNA» COCTOMT U3 HECKOJIBKHUX YacTei, B
OJIHOM M3 KOTOPBIX IMPUBOASATCS JTaHHBIE, CBOMCTBEHHbIE OAHHOMY KOHKPEmMHOM) TUIIOUCIIOIHE-
HUIO, a B OCTAJIHBIX MIPUBOJATCS O0IIME TEXHUYECKUE JaHHble Ha ceputo ycrpoiictB TOP 100 B
LIEJIOM.

Takum oOpa3oM, XapakTepHble OCOOEHHOCTH JJaHHOTO THIIOMCIIOJIHEHHs NPHUBEIEHbI B
nozpaszaene 1.3, B To BpeMsl Kak OCTallbHbIE MOApa3Aeibl U pa3aensl (B T.4. «PykoBoacTBo 1o
sKCIuTyatanumn», «Texuuyeckoe oOCIyKHBaHUE U PEMOHT») ABISAIOTCS OOLIMMM JOKYMEHTaMU
Ha BCIO CEPUI0 YCTPOICTB U MOBTOPSAIOTCS OT UCIIOJIHEHUS K UCIIOJIHEHUIO.

Yerpoiictea TOP 100 coorBercTBYIOT TpeGoBaHusAM TexHuueckux ycnosuilt TY 3433-010-
54080722-2006 u TTOCT P 51321.1. YcrpoiicTBa pa3paboTaHbl B COOTBETCTBUU € «O0mUMuU
TEXHUYECKMMHU TPeOOBaHUSAMU K MHUKPOIIPOLECCOPHBIM YCTPOMCTBaM 3alllUThl U aBTOMATHKH
sHeprocucrem» PJI 34.35.310-01 ¢ cobmtoneHremM HEOOXOAUMBIX TPeOOBaHUM 1711 IPUMEHEHUS
UX Ha DHEPrOOOBEKTaX C MEPEMEHHBIM, BHIIPSIMICHHBIM II€PEMEHHBIM WM TOCTOSIHHBIM OIlepa-
THUBHBIM TOKOM.

Heo6xoanuMele mapamMeTpbl U HaJEKHOCTb pabOThl YCTPOWCTB B TEUEHHE CPOKA CIYXKOBI
o0ecreunBaloTCsl HE TOJBKO KAa4eCTBOM HMX Pa3paOOTKH U U3TOTOBJIEHMS, HO U COOJIIO/IEHUEM
YCJIOBUH TPAaHCIOPTUPOBAHMS, XPAaHEHUs, MOHTaXa, HaJAJKH U OOCIIy)KUBAHUS, MOITOMY BbI-
MIOJTHEHUE BCEX TPeOOBaHUM HACTOSIIETO PO sBisieTcst 00s3aTEIbHBIM.

B cBs3u ¢ cucremaTuyeckuM MpoBeAeHUEM padoT MO YCOBEPIIEHCTBOBAHUIO YCTPOUCTB B
JaJIbHENIIIEM MOTYT ObITh BHECEHBI M3MEHEHHS, HE YXYALIAIOLIUE MTapaMeTphl U KaueCTBO U3rO-
TOBJICHMS.

CoxkpallieHus, UCIOIb3yEMbIE B TEKCTE:

ABP - aBTOMaTH4ECKOE BKIIOUEHHUE PE3EPBa,

AB IIIII - aBTOMAT IIMHKY OUTaHUs,

AJl - ACUHXPOHHBIN JABUTATENb,

AIIB - aBTOMAaTHYECKOE TTOBTOPHOE BKIIFOYEHHE,

ACY TII - aBTOMaTU3UPOBAHHAS CUCTEMA YIPABJIEHUS TEXHOJIOTMUECKUM ITPOLIECCOM,
ALII - aHaNOTO-1IM(PPOBOIT MPeoOpa3oBaTEb,

AYP - aBTOMaTH4YECKasi YaCTOTHAs Pa3rpys3Ka,

BCK - OaTapesi CTaTUYECKUX KOH/IEHCATOPOB,

BJI - BO3JlyILIHAs JIMHUS QJIEKTPONEpEeayH,

B/M - BOJIbTMETpOBasi (0JIOKMPOBKA IO HAIIPSKEHUIO),
BHP - BOCCTAHOBJIEHHE HOPMaJIbHOI'O PEKHUMA,

13 - TUCTAaHIIMOHHAS 3aIluTa,

J3J1 - mpoaonbHas AuddepeHnnanpHas 3amuTa,

J3T - nudepeHmanpHas 3amTa ¢ TOPMOKCHHUEM,
J0 - muddepeHIaNbHAs OTCEUKa,

EEPROM - Mukpocxema c 3HeproHe3aBUCUMOM MaMAThIO,
KK - JKUJKOKPUCTAJUINYECKUN UHIAUKATOD,
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- 3aI1aCHbIE YaCTU U MPUHAJIEKHOCTH,
- 3aIIATa MUHUMAJIBHOTO HaNpsKEHUS,

- 3amUTa OT 00pkIBa (a3,

- 3aIIMTa OT [IOTEPU MUTAHHUS,

- U3MEPUTEIbHBIN OPIaH,

- uHTep(eiic yenoBeK-MallHa,

- KOPOTKOE 3aMbIKaHUE,

- KaOesbHas JINHUS,

- KOMILJIEKTHOE paclpeeIuTeIbHOE YCTPOUCTBO (HAPYKHOM YCTAaHOBKH),
- KOHTPOJIbHAs CyMMa,

- Kamepa CTalllOHapHasi OJHOCTOPOHHETO 0OCTyKUBAHUS,
- KOMIUIEKTHasi TpaHc(OopMaTOpHast OJICTaHLIUs COOCTBEHHBIX HYX],
- KOMILJIEKT YaCTOTHOU pa3rpy3KH,

- JIOTUYECKas 3aluTa UI1H,

- MaKCHMaJlbHasl TOKOBas 3alllUTa,

- MEXKIAYHapOoHas 3JIEKTPOTEXHUUECKAss KOMUCCUS

- HalpspKEHHE HYJIEBOH MOCe10BaTeIbHOCTH,

- HampsDKeHHe o0paTHON MOCIeJ0BAaTEIbHOCTH,

- ogHO(a3HOE 3aMbIKaHUE Ha 3EMIIIO,

- OIIEPAaTHBHOE 3aIIOMHUHAIOILEE YCTPOHCTBO,

- OIpeJIelIeHHE MeCTa MOBPEXKICHUS

- IOCTOSIHHOE 3aIIOMMHAIOILEE YCTPONCTBO,

- IEPCOHAJIBHBIN KOMIIBIOTED,

- IpOrpaMMHOE obecrieueHue,

- IOACTAHLUA,

- peneliHas 3aluTa 1 aBTOMaTHKa,

- pene GJIOKHPOBKM MHOTOKPATHBIX BKJIIOUEHUH BBIKJIFOUATEIS,
- perne HampspKeHUsl 00paTHOM MMoce10BaTeIbHOCTH,

- peJie MOJIOKEHUS BKIIFOUEHO,

- pelie MOJIOKEHUS OTKIIFOUEHO,

- pPeryJsTop noJ Harpy3Kou,

- pene GuKcanuyu KOMaHJ,

- CEKIIMOHHBIN BBIKIIIOYATEIIb,

- CHHXPOHHBII JBUTATEb,

- CIIyk0a peseitHoM 3aiThl 1 aBTOMATHKH,

- TOKOBas 3al1Ta 00pPaTHOU MOCIEI0BATEIBHOCTH,

- TOKOBAs 3all[UTa HYJIEBOU MOCIIE0BATEIbHOCTH,

- TpaHc(hopMaTOp HAPSIKEHUS,

- TpancdopmaTop coocTBeHHBIX HYk1 6/0,4 kB, 10/6 kB,
- Tpanc(hopMaTop ToKa,

- TpaHC(OopMaTOp TOKA HYJIEBOM MOCJIE10BATEIILHOCTH,

- YrOoJI MAKCUMaJIbHOM YyBCTBUTEJILHOCTH,

- YKa3aresb MO0J0KEHus,

- YCTPOMCTBO PE3EPBUPOBAHUS IIPU OTKA3€ BBIKIKOYATEI,
- YCTPOMCTBO cOOpa TAHHBIX M COTJIACOBAHUS C OOBEKTOM,
- YaCTOTHOE aBTOMAaTH4€CKOE IOBTOPHOE BKJIIOUEHUE,

- IIMHKA MUHUMAJIbHOT'O HalpsKEHUs,

- IUIMHKX JYyrOBOM 3allUTBHI,

- IIMHKA MUTaHUs,

- IIMHKA MUTaHUA,

- IIMHKA yIpaBJIeHMUS,

- r1o0anbHas CUCTeMa HaBUTALUY M ONPEACTICHUS OJI0KEHHUS,
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SGC - IPOTPAMMHBIH MEepPEeKII0YaTeNb BXOIHBIX JUCKPETHBIX IIETeH,

SGR - IPOrpaMMHBIH MepeKIIIoYaTeb BEIXOIHBIX LIeTeil,

SGF - IPOTPaMMHBIH NepekioyaTesb (YHKIIMOHAIBHBIX OJIOKOB,
SGB - IPOrpaMMHBIH MepeKIroYaTeb Henei OJI0KupoBaHus,
SGS - MPOTPAaMMHBIN TTEPEKITIOYaTEN b IIeNel CUTHAITM3AIUH.

KoHcynbTanuu no npuMeHEHUI0 YCTPONUCTB, PEKOMEHIAIMH IO BBIOOPY YCTAaBOK, IIPOEKT-
HBIM pPELIEHUsIM, a TaKKe IporpaMMHoe oOecrnedyeHue ajs pabotel ¢ yctpoiictBamu TOP 100
MO>KHO TOJY4YHUTh, IO3BOHUB 10 Ten. +7 (8352) 57-43-20, 57-43-23...57-43-29.
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1. TEXHUYECKOE OIIMCAHME U PABOTA U3JEJINI

1.1 O6mue cBenenust o cepun ycrpoiicrs TOP 100

VYerpoiictea TOP 100 uMeroT equHyro annapaTtHyro MIaTGopMy U BBHIIOJHEHBI C HCIONb-
30BaHMEM YHU(PHUIIMPOBAHHBIX OJIOKOB, YTO MO3BOJISET NOTPEOUTENO0 MUHUMHU3UPOBATH KOJIHYE-
ctBo 3UII, a Takke 00Jer4uTh NpoOLECcC HANAKU U 00CITyKUBaHUS HOBOM TEXHUKHU. Tumbl 6J10-
KOB B OOJIBIIMHCTBE TUIIOMCIIOJIHEHUH COBMAAIOT, 3TO AaéT BO3MOXKHOCTh Ha MECTE IPOU3BECTH

WX 3aMEHY.

Bri6op npousBoauTcs ucxonas u3 Tpedyemoil (pyHKIMOHAIBHOCTH B YAaCTH BBIMOJIHEHUS
3alUT (HaIllpaBJICHHbIE WJIM HEHAIIPaBJIEHHBIE 3allUThl), CXEM BBIIIOJIHEHUS LENel BTOPUYHOMN
KOMMYTAllUH, a TAaKXkKe ¢ Y4ETOM LIEHOBBIX MTOKa3aTesei 000py10BaHuUs.

B Ta6u. 1.1.1 nmpuBenens! ocHOBHBIE TunoucnonHenus ycrpoiicts TOP 100, xonnyectBo
KOTOPBIX IIOCTOSIHHO IOMNOJHSAETCS. BO3MOYXHO BBINIOJHEHUE YCTPOMCTB IO MHIMBUIYaIbHBIM
TpeOOBaHUAM 3aKa3urKa (CM. HH()OPMAIUIO JIs 3aKa3a).

Tabn. 1.1.1
Hasnauenue Kon 3akaza KoumnyectBo usmepureasnsix TT u TH IIpumeyanue
YCTPOICTB YCTpOMCTB TT TTHII TTHII TH
1/5 A 0,2/1 A 1/5 A
Pene TOP 100- 3 cTyrneHHu HEeHanpaBIlieH-
MaKCHUMaJbHOM MT3 31 1x02 3 1 - - veix MT3, YPOB, 30® 1o
TOKOBOM 3aIlUTHI 12 mId, '3
TOP 100- CryneHn HeHapaBIeHHBIX
HT3 23 2x02 /Hanpasiennsix MT3, I3,
3 1 ) 4 YPOB, 300 mo 12 uld
TOP 100- Bepcwust muis pacpeacerei,
HT3 25 2x02 UCIOJIB3YETCS B COBMECTHO
¢ TOP 100-3MH 95
Pene cymmapnoit | TOP 100- JBe cymmapnsie MT3 cto-
TokoBOH 3amuTel | CT3 82 1x02 poust BH-HH1 u ctopoHs!
8 - - - BH-HH2
TOP 100- Cymmapnasg MT3 tpéx
CT3 83 1x02 ctopon BH-HH1-HH2
Pene 3ammurel TOP 100- KomimekT 3amuT
JBUraTess JBI 32 1x02 3 1 B ) JBUraTeis
Pene TOP 100- J3T, nud. oTceuka,
nuddepeHIm- A3T 52 1x02 6 1 - - 3 crynean MT3
aJbHOM 3aIIUThI
Pene TOP 100- Bepcus s pacpeacerei,
HaIpsKEHU 3MH 95 2x02 - - - 8 UCIOJIB3YETCSI B COBMECTHO
¢ TOP 100-HT3 25
TOP 100- 4 cT. MMH. HaPsHKEHUS
3MH 42 2x02 1 cT. Makc.HapsHKEHUS
- - - 7 cryness 3Uo, PKTH
Peie yacToThI TOP 100- 4 cT. I3MEHECHHUS YaCTOTEL,
AYP 42 2x02 YAIIB, df/dt
Pene aBromatuue- | TOP 100- 5 ouepeneil pasrpysku, 2
CKOI1 pasrpy3ku APT 32 2x02 3 1 - - Habopa yCTaBoOK
TpaHcopmaTopa
Jlokarop TOP 100- Onpenenurens MecTa Mo-
JIOK 61 1x02 3 - 1 4 BPEXKACHUS HA JIMHUU 3JIEK-

tpornepenad 35-750 KB

CtpyKTypa yCIOBHOTO 00O3HAYCHHS THUITOMCIIOJHEHHM KOMIUIEKTHBIX penie 3amuTbel TOP
100 mpuBoauTcs B mpuiiokeHuu E. BeiGop TunoncnoaHeHuit TpOU3BOAUTCS UCXOS U3 TpeOye-
MO#M (DYHKIIMOHAJILHOCTH B YaCTH BBIMIOJTHEHUS 3aIIUT (HANpaBJICHHBIC WM HEHAIPaBICHHBIC
3alllUThl), CXEM BBIIIOJIHEHUS 1IeNell BTOPUUHON KOMMYTAlMH, a TaKXKe JOMOJIHUTENIbHBIX MOKa-
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3aresnei (Turbl uHTEP(dENCcOoB U MPOTOKOJIOB CBSI3U U IIp.). BeiOOp ncnonHeHus: n3MepUTENIbHbIX
nenei (610ka TpanchopmaTopa) MPOU3BOJUTCA UCXOAS U3 HEOOXOAMMOCTH HAJIM4Ms OJHOBpE-
MEHHOI'O 3aMepa M LeNel TOKa M Lenel HanpsbkeHus. Eciau mpenronaraercs UCIOIb30BaHHE
HaNpaBJICHHBIX 3alUT, TOTJa HEOOXO0AMMO B KapTe 3aKa3a ykas3aTb THI 2 WiId 6. DTO 03Hayaer
HaJMuue B yCTpoicTBe 1o yersipe npomexxyTounblx TT u TH ans uzmepenust TokoB Tpéx (a3,
TOKa HYJIEBOM IMMOCIIEI0BATEILHOCTH, a TakKe MEXIy(})a3HbIX HANPsSKEHUH M HAIPSDKEHUS «pa-
30MKHYTOTO» TpeyrojbHuka. Tum 2 0yi0ka umeeT npomexytodnsie TT 1enei 3amMplkaHusT HA
3eMJII0 C MEHBIIMM HOMHUHAIBHBIM TOKOM 1/0,2 A, uTo obecnieunBaeT OOJIBIIYIO UYBCTBHUTEIb-
Hocth Tipu O33, ocobeHHo mpu ucnosibzoBanuu kadenpHbix TTHII. Jns npucoenwHeHuit, He
umeromux TTHII, pekomenayercst ucnonb30BaTh THUI 0J0Ka 6 ¢ mpomMexxyTounbiMU TT ¢ HOMU-
HaJbHBIM TOKOM 5/1 A.

BapuanTt @yHkumoHnansHoro ucnoiHenus (uugpa or 1 1o 9) pekomenayeTcs BbIOUpPaTh B
COOTBETCTBUH C TaOJIUIEH TUIIOMCIIONHEHUH, NPUBEAEHHON B MH(POPMALIMK JJIs 3aKa3a UM Tal-
JuIed Bbllle. BapuaHT ucnoiHeHus onpenenser alroputM paboThl JaHHOTO YCTpoicTBa (Bep-
CHIO MPOTPAMMHOT'0 0OCCTICUCHHS).

Pexomenoyemvie munoucnonnenus peie npugedeHvl gviuie 8 madauye.

Br160p ucnoaHeHust nopTa cBsI3u MPOU3BOJIUTCS U3 HEOOXOIUMOCTH IMOCTPOEHUS] CUCTEMBbI
ACY TII Ha o0beKTe (U1 BBICTABICHUS YCTAaBOK UMEETCSI IEPETHUM MOPT CBSA3H).

OO1111e TeXHUYECKUE IaHHbIE Ha CEPUI0 YCTPOMCTB npuBeaeHb! B 1I. 0 .

KoHcTpykTHBHBIE 0COOCHHOCTH, alMapaTHOE BHIMOJIHEHUE PA3IMUHBIX Y3JI0B YCTPOUCTB, a
TaK)Xe KpaTKoe onucaHue QyHKIHOHUPOBAHUS COCTABHBIX YacTel ImpuBeeHo B 11. 1.3

[TonpobHoe onucanue GpyHKIMHA 31T, aBTOMAaTUKH MIPUBEIEHO B 11. 1.3.2.

WNudopmanus 1uis 3aKkaza ycTpolcTB pHUBEIEeHA B IpHI0KeHUH E.

1.2 O0mue TexHMYECKHE JAHHbIC U XapAKTePUCTHKH ycTpoiicTB cepun TOP 100

1.2.1 CocraB uzzienusi U KOHCTPYKTUBHOE UCIIOJIHEHNE

1.2.1.1 VYecrpoiictBa npennaznauensl ans ycraHoBku B KCO, KPY, KPYH, KTII CH
ANEKTPUYECKUX CTAHLIMN U MOJCTAHIIMM, a TAK)KE HA MaHEeNsAX, B LIKadax yrnpaBiIeHHs], pacioio-
KEHHBIX B PEJIEHHBIX 3aj1aX U IyJIbTaX yIPaBICHUS.

VYerpoiicTBa 00€CIIeunBaOT B3aUMOACHCTBUE ¢ MaJOMACIISTHBIMUA, BaKYyMHBIMH, 3JI€ra3o-
BBIMH BBIKJIIOUATENISIMH, OCHALEHHBIMU PA3JIMYHBIMUA TUIIAMU IPUBOJHBIX MEXaHU3MOB.

YerpoiicTBa IIpeHA3HAYEHBI U1 IPUMEHEHUSI B KaYECTBE OCHOBHOM WJIM PE3€pBHOM 3a-
LIUTHI Pa3IMYHBIX IPUCOEANHEHNHN, B BUIE CAMOCTOSATENbHBIX YCTPONCTB UM COBMECTHO C ApY-
rUMH ycTpoiicTBaMu P3A, BBIOJHEHHBIMU Ha Pa3IMYHON 3J€MEHTHON 0a3e (B T.4. U Ha DJIEK-
TPOMEXaHUYECKOI 311eMeHTHOI1 0a3ze).

1.2.1.2 VYcrpoiictea TOP 100 BbIMOTHEHBI ¢ MPUMEHEHHEM MHKPOIIPOIIECCOPHOM dJe-
MEHTHOH 0a3bl. Mcnonap30BaHne MUKPONPOLIECCOPHON 3JIEMEHTHOW 0a3bl 00ecreuynuBaeT MmocTo-
SIHCTBO XapaKTEPUCTHUK, BBICOKYIO TOYHOCTb M3MEPEHMH, a TakkKe BO3MOXXHOCTh pealli3aliu
Pa3NIUYHBIX aITOPUTMOB aBTOMATHKH, YIPABJIEHUs, 3aIIUTHBIX QYHKIUH (B T.4. U MO TpeboBa-
HUIO 3aKa34uuKa).

YcrpoiicTBa npeAcTaBisioT co0oif Habop 0J10KOB, KOHCTPYKTUBHO OOBETUHEHHBIX B /2 19-
JIOMMOBOM KacceTe €BPONEMCKOro cTanaapra. B BepXHel 4acTu JULEBOM IUIUTHI PACIOJIOKEHBI
16 cBeTOIMOAOB CUTHAIM3ALMU EHCTBUSA 3a1UUT. B HMKHEN 4acTH JIMLIEBOM IUIMTHI PACIIONIONKE-
HBbI 3JIEMEHThI UHAUKAIMK U YIIPABJICHUS, a TAK)KE KUIKOKPUCTAIUIMUECKUN TUCIIIIEH C YEeThIPh-
Ms1 KHOIIKAMH YIIPaBJICHMSI U ITOPT CBSA3H C IEPEHOCHBIM KoMnbroTepoM. Ceeroaunoas! «Heuncmp.»
1 «UnuT» pacnoyiokKeHbl HaJl JUCIIIEEM.

bnoku ycranaBiIMBaIOTCS € THUIBHOM CTOPOHBI YCTPOMCTB (IIOCie yAajeHHs 3aJHeH IUiu-
Thl) B pa3b€Mbl Ha 00benMHUTENIbHOM MmuaTe. Ha Gnokax pacmojiaraiorcsi BHIXOJHbBIE Pa3beMbI
OJIOKOB JUIsl TIOJKJIIOUEHHsI BHEIIHUX Lienel (ueneil muranus, 1enei Toka, CUTHAJbHBIX U BbI-
XOJHBIX LieTiel), a Takxke pazbéMbl mopToB cBsi3u ¢ ACY TII. YronpHuk 3a3emieHus pacrnosa-
raercs TOKe C ThUIbHOM CTOPOHBI YCTPONCTBA U UMEET MapKUPOBKY.

B cocraB ycTpoiicTBa BXOAAT cieayrouue 0J0Ku:
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- OJIOK TIUTaHUS C UENSIMH BXOHBIX JUCKPETHBIX CUTHAIIOB M BBIXO/IHBIX pelie;

- GJIOK aHAJIOTOBBIX BXOHBIX CUTHAJIOB,;

- OJIOKM BXOJHBIX JUCKPETHBIX CHTHAJIOB M BBIXOJIHBIX pelie (B HEKOTOPHIX MCIOTHEHUSX
pa3zienbHO BXO/1a U pene);

- OJIOK LIEHTPATIBHOTO MPOLIECCOPa;

- 6J10K MHTEP(EHCHBIH.

1.2.2 TexHuueckue AaHHBIE U XapaKTEPUCTUKU

1.2.2.1 OcHoBHBIE TEXHUYECKUE IaHHbIE YCTPOICTB npuBeaeHs! B Tadm. 1.2.1.

1.2.2.2 VYcrpoiicTBa M3roTaBIMBaKOTCA B KiIUMaTHueckoM ucnonaHenun Y XJI3.1 u mpen-
Ha3Ha4YeHbI JJIs SKCITyaTalluy IpU CIAEAYIONINX 3HAYEHUAX KIMMaTHYeCKUX (PaKTOpOB BHEIIHEN
cpenbt o 'OCT 15150 u 'OCT 15543.1:

- BEpXHee IpeJelIbHOe padoyee 3HAYEHUE TEMIEPaTypbl OKPYXKAIOIIEro BO3JyXa IUIIOC
55°C;

- HIDKHEE TpeJiesibHOe padoyee 3HaUeHHEe TEMIIEPaTyphbl OKPYKAIOIEro BO3yxa MHHYC 25
(o 3axa3y munyc 40) °C;

- BepxHee pabouee 3Hau€HUE OTHOCUTEIbHON BIAXXHOCTH - He Oosee 80% mpu mitoc 25°C;

1.2.2.3 VYecrpoiicTBa npeaHa3HayeHb! JUIsl paOOThI B CIETYIOIUX YCIOBUSAX:

- BbICOTAa HaJ ypOBHEM Mops HE 1oiKHA ObITh Oosiee 2000 M, mpu OOJIBIIMX 3HAYEHUSIX
JIOJDKEH BBOJUTBCS MONPABOYHBIA KO3(DPULMEHT, yUUTHIBAIOIIMNA CHIKEHHE 3JIEKTPUUYECKOM
MPOYHOCTHU U3O0JIALIUN;

- OKpY’Karolllasi CpeJja HEB3PhIBOOIIACHAs, HE COZEep Kalllasi TOKOIIPOBOASILEH MbUIN, arpec-
CUBHBIX T'a30B U [1apOB B KOHLUEHTPALUAX, pa3pyLIAIOUINX U30JSLHI0 U METAJLIIBI;

- MECTO YCTaHOBKM YCTPOMCTB JOJDKHO OBITH 3aIIMIICHO OT MOMaJaHus OpbI3T BOJbI, Ma-
CeJl, SMYJIbCUH, a TaKKE OT MPSIMOTO BO3JAEHCTBUS COTHEYHON pajualuy;

- atmoc¢epa tuna 2 (nmpomsiiriensas) no 'OCT 15150;

- pabouee MOJI0KEHUE YCTPONCTB B MIPOCTPAHCTBE - BEPTUKAIBHOE C OTKJIOHEHUEM OT pa-
604ero NojaokeHus 10 5° B M00yI0 CTOPOHY.

Tabn. 1.2.1
OcHOBHBIE TEXHHYECKHE JaHHbIE IMapametp

HoMuHanbeHas 4acToTa NEPEMEHHOIO TOKA 50 I'm
HoMuHanbpHbIM IEpEMEHHBIN TOK
- IeTIeH 3aIMUTHI OT MEXTy(ha3HbIX 3aMbIKAHUN S5ul A
- 3aIUTHI OT OTHO(A3HBIX 3aMBIKAHUN Ha 3EMITIO 1u0,2 A (5 A o 3akazy)
HomunanpHOE MepeMeHHOE HaIPSHKCHHUE 100 B (110 B - o 3akagzy)
HoMmuHaneHOE HanpspKEHUE ONEPATUBHOTO IIOCTOSIHHOTO, 220 B
BBINPSIMIICHHOTO NIEPEMEHHOI'0 MJTH IEPEMEHHOT'0 TOKA
Pabounii tnana3oH HaNPsHKEHYs ONIEPATUBHOTO TOKA ot 88 10 242 B
[Motpebnenue:
- Ienel IepeMEeHHOT0 TOKa M HANPSKEHUSI He 6onee 0,2 BA/(asy;
- LIeNel ONIePaTUBHOTO TOKA B COCTOSIHMM  TIOKOsl/ cpabaThIBaHUs He Oonee 9/15 Br;
["abapuTHbIe pa3Mepsl (IIMpHUHA, BEICOTA, TITyOHHA) 270x266x225 MM
Macca ycTporicTBa He OoJiee 7 KT
Tabum. 1.2.2

Bug ucnbiTanuii IToxka3aTean
CormnpoTuBiieHAE U30JISAIIUU BCEX HE3aBUCUMBIX IeTei He menee 10 MOm

I'OCT 30328 (MOK 255-5-77)

DNeKTpUYecKas MPOYHOCTh U30JISALUY BeeX He3aBUCUMBIX Liened ucnbitanuss | 2000 B, 1 mun, 50 '
mo I'OCT 30328 (MOK 255-5-77)

DeKTpuYecKas MPOYHOCTh H3O0JAIUY BCEX HE3aBUCHMBIX IIeTIeH uembITaHus | S kB

no 'OCT P 50514-93 (M3K 255-5 -77)
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Bua ucnoiTanui IToxka3arean

Ucnerranusg mo 'OCT P 51317.4.12 cTreneHb )KeCTKOCTH 3 2,5 kB - o0mias cxema
(MDK 255-22-1) MOAKIFOYEHUS
1,0 kB — mudd. cxema
BKJIFOUEHHUS

HaHnocekyHaHbIE HMITYIIbCHBIE TTOMEXH (OBICTpPEIE IIEPEXO0THBIC TIPOIIECCHI) O
I'OCT P 51317.4.4 crenens xxectkoctu 4 (MOK 255-22-4, xinacc 4)

- IIEMH IEPEMEHHOTO B OTIEPATHBHOTO TOKA 4 xB;
- MPUEMHBIEC U BBIXOJHBIC LICMU 2 kB;

Onextpoctarndeckuii paspsan no 'OCT P 51317.4.2 crenens xecTkocTH 3
(MD3K 801-2, xmacc 3)

- KOHTAaKTHBIN pa3psiy 6 kB, 150 n®;
- BO3AYIIHBIN pa3psif 8 kB, 150 n®
MarnutHsie nions npombiuieHHoH yactoThl o [OCT P 50648 crenens xe- | 30 A/m
ctroctu 4 (MOK 1000-4-8-93)

Panuouacrotusie snexTpoMarauTHsie moiss no I'OCT P 51317.4.3 crenens 10 B/m
xectkoctu 3 (MOK 801-3-84)

MukpoceKkyHIHbIe UMITyIbCHBIE TTOMEXH OOJIBINION SHEPTHH (MMITYIIHCHI Ha- 4 xB

MPSHKEHUS/TOKA JITUTENBHOCTBIO 1/50 1 6,4/16 MKC COOTBETCTBEHHO) TIO
I'OCT P 51317.4.5 crenens xectkoct 4 (MOK 255-22-1-88)

KonnyKkTrBHBIE HU3KOYACTOTHBIE IIOMEXH (IPOBAJIbl HAPSHKCHUS TTUTAHUS, 0,5¢
KpaTKOBPEMEHHBIE TIEPEPHIBBI 1 HECUMMETPHH MTUTAIOIIEr0 HANPSKEHU) TI0

I'OCT P 51317.4.11

Nmnynscable MarauTHbIE Tons 1o 'OCT P 50649 crenens sxecTkocTH 4 300 A/m
(MSK 1000-4-9-93).

1.2.2.4 VYcrpoiicTBa COOTBETCTBYIOT Tpymme yciaoBui skcruryaraumu M 7 mo ['OCT
17516.1, npu 3TOM J0ITyCKalOT BUOpAIMOHHbBIE HArPY3KH C MaKCUMAaJIbHBIM YCKOpEHHEM JI0 1 g
B quanasone 4actot ot 10 mo 100 I'm.

YcrpoiicTBa BBIIEPKUBAIOT MHOTOKPATHBIE yAApHbIE HArpy3KH JJIUTENbHOCTHIO (2 - 20)
MC C MAKCUMAaJIbHBIM YCKOPEHHEM 3 g.

1.2.2.5 Crenenp 3amuThl 000JI0YKH YCTPOUCTB MO JMLIEBOM yacTu - IP 40, mo ocranbHbIM
-1P 20 mo I'OCT 14254.

1.2.2.6 TpeOoBaHUs K DIEKTPUUYECKON MPOYHOCTH, CONPOTUBICHUIO U30JISLIUU, TIOMEXO-
YCTOWYMBOCTH yCTPOUCTB NpuBeAeHb B Tabm. 1.2.2.

[To TpeGoBaHMSAM 3aLIUTHI YEIOBEKA OT MOPAXKEHUS AIIEKTPUYECKHMM TOKOM YCTPOHCTBA
cootBeTcTBYIOT Kiaccy 01 mo 'OCT 12.2.007.0.

IIpumeuanue. XapakTepUCTHKH, IPUBEJICHHbIE B JalbHElIIeM 0e3 CreluanbHbIX OroBO-
POK, COOTBETCTBYIOT HOPMAJIbHBIM YCIOBHSIM:

- TEMIIEpPATYpe OKPYXkKarUIero Bo3ayxa ot miatoc 15 no mnoc 30 °C;

- OTHOCHUTEILHON BIAXHOCTH OT 45 10 75 %;

- atMocdepHoMy naBieHuto ot 86 1o 106 klla;

- HOMUHQJIBHOMY 3HAYEHUIO HAIPSHKEHUS ONEpaTUBHOIO TOKA;

- HOMUHQJIBHOHM 4acTOTE IEPEMEHHOI0 TOKA.

1.2.2.7 TpeOoBaHus K XapaKTepUCTUKaM (PYHKIIMH 3aIUT

YcTpoiicTBa coxpaHsaT paboTOCIIOCOOHOCTh MPU HCKAKEHUU (OPMBI BTOPUYHOTO TOKA
TpaHc(hopMaTopa TOKa, COOTBETCTBYIOIIEH TOKOBOM morpemHocTd A0 70 % BKIIOYUTENBHO B
YCTAaHOBUBIIEMCS PEXHUME, TIPU STOM JIOJDKHA OBITH 0OECTieueHa KPaTHOCTh MapamMeTpoB cpabda-
THIBaHUS 110 OTHOILIEHHUIO K YCTaBKaM HE MEHee 2.

VYcTpoiicTBa NpaBUiIbHO (PYHKIMOHUPYIOT IPU U3MEHEHMM YacTOThl BXOJHBIX CHUTHAJIOB
toka B auanazone (0,9 - 1,1) Fy. JlonmonHuTenbHas MorpenIHocTh MapaMeTpoB cpabaThbIBaHUS
M3MEPUTENIbHBIX OPTraHOB YCTPOMCTB MpU 3TOM He IpeBbilaeT + 3 % OTHOCUTENIbHO 3HAYEHUM
napaMeTpoB cpabaThIBaHUS, U3MEPEHHBIX TP HOMUHAIILHOM YacToTe.
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1.2.2.8 TpeOoBaHUS K BXOJHBIM U BBIXOJHBIM LIETISIM YCTPOMICTB.
KiieMMHBIE KOJIOKM TOKOBBIX Li€NEH MpeJHa3HAYEHbI JJI NIPUCOEANHEHUS 110 BUHT O-
HOTO WA JIBYX OJMHAKOBBIX IPOBOIHMKOB OOIIMM CEYCHHEM 10 6 MM’ BKIIOUHTEIBHO H Cede-
HueM He MeHee | MM® Kapiid. KiIeMMHbIE KOMOIKH IIeTeil MITAHMS, BXOAHBIX ¥ BBIXOHBIX Iic-
nei npegHazHavyeHbl IS MOJCOEIUHEHUS 10J] BUHT OJAHOIO WJIM JIBYX OJIMHAKOBBIX MPOBOIHU-
KOB OOIIMM CEYeHHEM 0 2,5 MM’ BKITIOYHTENHHO U CeueHneM He MeHee 0,5 MM” Kaxbiil. Kom-
TaKTHbIE COEIMHEHUS YCTPOUCTB cOOTBETCTBYIOT Kiaccy 2 o 'OCT 10434.
TokoBBIE LIENU 3alIUT OT MEXy(pa3HbIX 3aMbIKAHUN BBIIEPKUBAIOT TOK 0€3 MOBpEX[e-
HUM: IpY HOMHHAJILHOM BXOJIHOM TOKE 1 1 5 A COOTBETCTBEHHO:
3ulSA JUINTEIIBHO;
75 u 400 A B TeueHue | c.
TokoBbIE 1IeTM 3alUT OT 3aMbIKAHUM Ha 3€MJIIO BBLIEP)KUBAIOT TOK 0€3 MOBPEXICHHIA:
IIPM HOMMHAJIBHOM BXOAHOM Toke 0,2 n 1 A:
Iu3A JINTEIIBHO;
20u75A B TeueHue | c.
Lenu mepeMeHHOro HampspKEHUs BBIACPKHMBAIOT 0e3 moBpexaeHui HampspkeHue 200 B
JUITUTEIBHO.

1.2.2.9 llenu onepaTUBHOTO MUTAaHUS

YcrpoiicTBa cOXpaHsIOT paboTOCIIOCOOHOCTh 03 M3MEHEHHUs MapaMeTpoB M XapaKTepHu-
CTHK cpa0aThIBaHMs IPU HAJUMYMUU B HANPSOHKEHUM ONEPATUBHOIO TOKa myibcanuil g0 12 % or
CPEIHET0 3HAYCHHUS.

VYerpoiicTBa coxpaHsoT paboTOCIOCOOHOCTh U (DYHKIIMOHMPOBAHUE MPH UIUTEIbHBIX OT-
KJIOHEHHUSAX HaIPSHKEHUs OllepaTUBHOrO NMUTaHus B auamnasoHe +10% , -20% oT HOMMHaIBHBIX
napaMeTpoB. JlonmycTuMble KpaTKOBpPEMEHHBIE OTKJIOHEHUS HamlpsbKeHUs (MpeaeibHbIA auarna-
30H) - +20%, -50%.

Bpemst roroBHOCTH YCTPOICTB K JEHCTBUIO MTOCIIE M01a4 HAMPSYKEHUSI OIEPATUBHOTO MH-
tanus He Oojee 0,25 c. MUHUMalIbHOE BpeMsl OTKJIFOUEHUS MMOBPEXKIECHUS MPH OJTHOBPEMEHHOM
1oJiaye ToKa MOBPEXIECHUS (IIOJIYyTOPAKPATHOI'O 110 OTHOLIECHHUIO K YCTAaBKE) U HANPSKEHUS OIle-
paTuBHOrO nuTaHus He npessimaet 0,3 c.

VYerpoiicTBa COXpaHSIOT 3a/1aHHble QYHKIUU (B T.4. C ACHCTBHEM BBIXOJHBIX pere) 0e3
U3MEHEHMs MapaMeTpOB U XapaKTEPUCTUK cpabaThIBaHUS NPU KPATKOBPEMEHHBIX IHepepbIBax
MUATaHUS JJINTeNbHOCTRIO 10 0,5 c.

VYcTpoiicTBa He MOBPEXKIAIOTCS U HE CpadaThIBAIOT JOXKHO MPU BKIIOUYEHUH U (MIIH) OT-
KJIFOYEHUM HCTOYHHMKA MUTAHUS, IOCJE MEPEPhIBOB MUTAHUS JHOOO0N JUIMTEIBHOCTU C TOCe-
JYIOUIMM BOCCTaHOBJICHHMEM, IPH MOJaue HANPSHKEHHs ONEPATUBHOIO IMOCTOSIHHOTO TOKa 00-
paTHOW MOJISIPHOCTH, a TaKXKe IPU 3aMbIKAHMSIX HA 3€MJII0 B CETU ONEPATUBHOI'O MOCTOSHHOTO
(BBIIPSMIIEHHOTO NIEPEMEHHOI'0) TOKa.

1.2.2.10 BxonHble TUCKpPETHBIE CUTHAJIBI

YpoBeHb U30JIALUU BXOIHOM IIEMH OTHOCUTEIBHO KOPITyca U MEXKY OCTAIbHBIMU LEMSIMU
- 2000 B. BxonHble UCKPETHBIE LIETIN BBINOJIHEHBI C IPUMEHEHHUEM ONTOIEKTPUUECKUX MPeod-
pasoBarenell U 00eCHEeUMBAIOT I'aJbBaHUUYECKOE pa3eiICHUE BHYTPEHHUX II€Ned YCTPOMCTB C
BHEUTHUMH LIECTISIMU.

HomunanbHoe 3HaueHHe HanpspKeHUs BXOJAHBIX curHaioB — 220 B (110 B wiu unoe no
3aKasy).

Jlis 3a1nThl BXOAHBIX LIETIEH OT MOBPEKICHUS MPU KPATKOBPEMEHHBIX WM JJIUTENbHBIX
NIEPEHAIIPSHKEHUSIX B YCTPOWCTBAX MPELyCMOTPEHBI OIPAaHUYMTENN EpEHANPSIKEHUN (BapuCTO-
pBI), YPOBEHb cpe3a KoTopbix coctanisier 330...350 B.

VYpoBeHb HanpsKeHUs1 HAaAEKHOTO cpabaThIBaHUS BXOJHBIX LeNel YIpaBICHUs YCTPOUCT-
Ba ¢ HOMUHaJIbHBIM HampspkeHueM 110 B cocrasnsier He Oonee 80 B moctosiHHoro Toka; 75 B
HEPEMEHHOT0 TOKa. YPOBEHb HAIPsDKEHUS HaJI&KHOTo cpabaThIBaHUS BXOAHBIX LieNel ynpasie-
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HUS YCTpOICTBa C HOMUHAJIbHBIM HamnpsbkeHueM 220 B gomken ObiTh He 6onee 160 B mocrosin-
Horo Toka; 140 B mepemeHHOro Toka. YpoBEHb HAIpPSDKEHUS HAIE&KHOTO HeCcpaOaThIBAaHMS
BXOJIHBIX LI€Nel YyIpaBJIeHUs YCTPOIlCTBa ¢ HOMUHAIbHBIM HanpsbkeHueM 110 B pgomken ObITh
He MeHee 66 B noctosHHOrO ToKa, 60 B mepeMeHHOro Toka. YpoBeHb HalpPsKEHUS HAJIEKHOIO
HecpabaThIBaHUS BXOJIHBIX II€TeH yrpaBieHHs YCTPOICTBAa ¢ HOMUHAJIBHBIM HamnpsbkeHuem 220
B nomxen ObiTh He MeHee 130 B mocrosinHOrO TOKa, 120 B mepemenHoro Toxa.

[ToTpebiieHne BXOAHBIX NTUCKpPETHBIX Leneil — He 6onee 0,8 Bt (mpu HOMHUHAIBLHOM Ha-
npspkennu 220 B).

BxonHO# TOK TUCKpETHBIX Lieneil B MOMEHT cpabaTbiBaHus He Oosee 25 MA.

JUTUTETbHOCTh BXOJIHOTO CUTHAJIA, TOCTATOYHOT'O JUIsl cpadaThIBaHUs BXOJHOM LIETIH — HE
menee 30 Mc.

KonnuecTBo JUCKPETHBIX BXOJHBIX LIENEN B 3aBUCUMOCTH OT allapaTHOIO MCIOJHEHUS —
6,12, 13, 18 unu 34.

1.2.2.11 BeIxogHBIE LIENU YCTPONCTB

YpoBEeHb M3OISILIMU KaXJA0H BBIXOJHOM LENH OTHOCUTEIBHO KOpPIyca M MEXAY OCTallb-
HeiMu nensamu — 2000 B. Beixognsie nenu yctpoiicts TOP 100 BbINONIHEHBI € UCIIOJIB30BAHUEM
MajiorabapUTHBIX peje U 00EecleynBaoT rajlbBaHUUYECKOEe Pa3/ieieHue BHYTPEHHUX LIeTed ycCT-
PONCTB C BHELIHUMH LIETISIMU.

KoHTakThl BBIXOJHBIX pelie, ASUCTBYIOUIMX Ha LENH YIPaBICHUS KOMMYTAl[MOHHBIMU aIl-
napaTami, UMEIOT KOMMYTAIlMOHHYIO criocobHocts 5/1,5/0,5 A nmpu KOMMyTalMu LEenH MocTo-
SIHHOTO Toka HampsbkeHueMm 48/110/220 B ¢ akTUBHO-MHAYKTHBHOM Harpy3KoWl M IOCTOSHHOM
BpeMenu 110 0,04 c.

Jonyckaercs oTKJIIO4YeHHe TOKOB 10 1,0 A HanpsikenueM 10 230 B nmocrosiHHOrO TO-
Ka, HO He 0oJiee S pa3 ¢ HHTepBaJIOM He MeHee 1 MUH. MeXK1Y OTKJII0YCHHSIMH.

KoHTakThl BBIXOAHBIX pejie JAOMYCKAIOT BKJIOYEHHE L[eNH MEPEeMEHHOro Toka 10 15 A B
tedenue 0,5 ¢ u Toka 10 10 A B reuenue 3 c. JnTenbHO JOMYCTUMBIN TOK — 5 A.

KommyrannonHass u3HOCOCTOMKOCTh KOHTakTOB He MeHee 50 000 mMKIOB mpH pe3uCTHUB-
HOH Harpyske.

MaxkcuMmaibHoe pabouee HanpsbKeHUue KOHTakToB peie 250 B.

KommyTannonHnas cnocoOHOCTh KOHTAKTOB JAByxmnosuiuonHoro pene 1,0/0,3/0,2 A mpu
KOMMYTAallUM LIETIH TOCTOSHHOTO ToKa HampsbkeHueM 48/110/220 B ¢ akTUBHO-WHIYKTHBHOMU
Harpys3koi u nocrostHHou BpeMenu 10 0,04 c. J[nutenbsHo 10nycTUMBIN TOK 5 A, KOMMYTallMOH-
Hasi U3BHOCOCTOMKOCTh — HE MeHee 50 000 HMKI0OB MpU PE3UCTUBHOM HArpy3Ke.

KOHTaKThI BBIXOJHBIX CUTHAJIBHBIX pelie, ACHCTBYIOIMX BO BHEIIHHE LENH OJOKHPOBOK,
CUTHAJIM3AIIMN, UMEIOT KOMMYTAllMOHHYIO crocoOHOCTh 2,5/0,4/0,2 A mpu KOMMYyTaIuu Ienu
MIOCTOSIHHOTO TOKa HampsbkeHueM 48/110/220 B ¢ akTMBHO-MHIYKTUBHOW Harpy3koi M MOCTO-
saHOM BpemeHu 10 0,04 c. JlnuTenpHO momycTUMBIM TOK paBeH 5 A. KOHTakThl AOIMyCKarOT
BKJIFOUEHUE 1Ienu nepeMeHHoro Toka 10 10 A B reuenue 0,5 ¢ u Toka 10 8 A B TeueHue 3 c.

KommyrannonHass n3HOCOCTOMKOCTh KOHTakTOB He MeHee 50 000 mMKIOB npH pe3uCTHUB-
HOH Harpyske.

KosuecTBO BBIXOAHBIX pesie B 3aBUCUMOCTH OT alnapaTHOro ucnoiaHenus — S5, 11, 12, 17
win 33, U3 KOTOPBIX OJTHO PeJie MOXKET OBITh ABYXIO3UIIMOHHBIM.

Jljis TOBBIIEHUS] KOMMYTAlIUOHHOW CHOCOOHOCTH BBIXOAHBIX pejieé PEKOMEHAYETCS HC-
MI0JIb30BaTh MPOMEXYTOUHBIE peJie ¢ MalbIM BpeMeHeM MepekitoyeHus. [Ipu 3Tom Heo6xoaumo
KCIMOJIb30BAaTh UCKPOTACAIIMNA KOHTYP, COCTOAIIMN M3 PE3UCTOPA U JMO0/1a, BKIIOUCHHBIN Mmapa-
JIEJIBHO KaTylke npompene — cMm.Puc. 1.2.1.
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-Unut
+Unut

vD1  Ri1
1
BN
Briok Ne1 KLA
i X15:1 11‘212
—H X15:3

Puc. 1.2.1

Conportusnenue R1 nonbupaercs u3 yciaoBusi:
R1=0,1 * Rgy;.

MouHocTh OepeTrcst ¢ y4eToM KpaTKOBPEMEHHOTO IMpoTeKaHHus Toka. Kak mokasbiBaeT
IIpaKTHKa, MOIIHOCTH 2 BT BnojiHE 1OCTATOYHO.

Huox VD1 nomkeH uMeTh mapaMeTpbl ¢ TPOWHBIM 3alacoM IO TOKY M 0OpaTHOMY Hampsi-
KEHUIO:

Iyp1 =3 * Unut / R1; Uyp osp =3 * Unmr.

Ipumep. llyctb B kauecTBe mpoMexyrounoro peine KL1 Beicrymaer PII-23 ¢ conporusne-
HueM karymku B 8200 Om, HanpspkeHue oneparuBHoro nuranusd 220 B. Torna ¢ yuetoMm peko-
menganui R1: C2-23 820 Om, 2 Bt; VD1: IN4937 Inp =1 A, Uobp = 600 B.

1.2.2.12 TpeOGoBaHue K LeNsIM 3a3eMJICHUS

YcTrpoiicTBa UMEIOT BUHT JUISl MOJKIIOYEHHSI 3aIIUTHOTO 3a3€MJICHHS K OOIIEMY KOHTYpPY
3a3emiieHus. [ HOpMaIbHOrO (PyHKIIMOHUPOBaHUS YCTPOMCTBA JOJDKHA OBITH oOecrieueHa He-
npepbiBHas 1eNb (MEIHbII IPOBOA) MEXAY 3JIEMEHTOM KOHTYpa 3a3€MIJICHHSI M 3a3€MIISIOIUM
YrOIBHHKOM MHHHMATBHO BO3MOYKHO# JUTHHBI, CEUCHHEM He MeHee 4 MM,

1.2.2.13 TpeOGoBaHus MO HAAEKHOCTU

Yerpoiictea TOP 100 B wactu TpeboBanuii mo HaaexxHocTH cooTBeTCTBYIOT 'OCT 4.148 n
I'OCT 27.003.

[onublit cpenHUil Cpok Ciry:kObl yCTpoWcTB He MeHee 20 JIeT mpU YCIIOBUM HPOBEIECHUS
TpeOyeMbIX TEXHUUECKUX MEPOIPUITHIA 10 00CITYKUBAHHUIO.

Cpennsis HapaboTka Ha oTka3 He meHee 100 000 u.

Cpennee BpeMsi BOCCTaHOBJIEHUS pabOTOCIIOCOOHOTO COCTOSIHUSL YCTPOUCTB IPHU HATUUYUU
3aracHbIX OJIOKOB — He 6oJiee 2 4. C yueTOM BPEMEHHU HAXO0X/IEHUS HEUCIIPAaBHOCTH.

1.2.3 Cucrema cBsa3u ¢ BepxHuUM ypoBHEM ACY TII u nepeHOCHBIM KOMIIBIOTEPOM

1.2.3.1 Wurepdeiicsl cBs3U

VYerporictea TOP 100 MoryT umeTs 10 Tpex nopTtoB cBsi3u. Ha nuneBoil nanenu pacnosio-
KEeH MOopT cBsi3u ¢ uHTepdeiicom RS232 (m3onupoBaHHBIN) Ui MOJKIOYEHUS] NEPEHOCHOIO
KOMITbIOTEpA Yepe3 HyJb-MOAEMHBIN kabenb. Ha 3aiHell nanenu ycTpoiicTBa NpeaycMOTPEHO J10
2-X TOPTOB CBSI3U, MpeJHA3HAUYECHHBIX M nojkiatodenust ycrpoiicts TOP 100 x ACY TII. B
Tabmn. 1.2.3 noka3aHbl BapuaHThI BBINOJIHEHUS HUHTEpdeica B 3aBUCUMOCTH OT UCHOJIHEHUS MOp-
TOB CBSI3U.

Tabm. 1.2.3
HopT Hcnosnenne
ITopr 1 TTL /RS485/ontuxa/VIPIIC (1o 3aka3sy)
ITopt 2 TTL /RS485/ontuxa/VPIIC (1o 3axazy)

Ilepennuii mopr npegHasHadeH Ui YIPABICHUs, KOHTPOJSA U 3aJaHMs [1apaMeTpPOB YCT-
poiictB TOP 100 oT nepeHOCHOro0 KOMIBIOTEPA BO BpeMsl IIPOBEIECHNUS yCKOHAIAJOUYHBIX paboT
U palboT MpH TEXHUUYECKOM O0O0CTyXHBaHUU. I CBA3M C TEPMHHAJIAMU 4yepe3 MepelHuil mopt
CBSI3M HEOOXOJIUM MEPEHOCHOM (MM CTAl[MOHAPHBIN) KOMIIBIOTEP C YCTAHOBJIEHHBIM CIIELHaIH-
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3UpPOBAaHHBIM IIPOrPaMMHBIM OOecrieueHueM (MOCTaBIsIeTCs 10 3alpocy) U CTaHJAPTHBIN HYyIb-
MOJIeMHbIH Kabenb cBsi3u. Cxema kabenst npuBeaeHa Ha Puc. 1.2.2. JIng BO3MOXHOCTH «ropsye-
ro» MOJKIYEHHs] KOMIIbIOTEpa K TEPMHUHAIY PEKOMEHIYEeTCs pa30pBaTh LI€Tb SKPAaHUPOBAaHUS B
OJTHOM M3 pa3beMOB KabeJs.

B yactu ob6bema mHpoOpMaiuu, MoaydaeMol uepe3 MOpThl CBA3U, OHUM paBHO3HA4YHBL. B
JUAJIOTOBOM PEXHUME «BEIyIUN-BEAOMBIN» JOCTYIHbI A1 YTCHHUS M 3alIUCH IPAKTHUYECKU BCE
napaMmerpsl yctpoiictB. Kpome Toro, yepe3 Bce MOPTHI MPOU3BOJIUTCS CUUTHIBAHHE OCLUILIO-
rpamm u O6ydepa coObITHIA.

[lepeanuii mopt M MopT 2 — mepexiroyaeMsle, nopT 1 — Henepekiroyaemsid. Ilepennuit
IIOPT CBSA3M UMEET NIPUOPUTET: IIPU MOAKIIOUEHUN KOMIIBIOTEPA K IEPEIHEMY ITOPTY yCTPOHCTBA
— 3aJIHAN MTOPT 2 CTAHOBUTCS HEJOCTYIIHBIM.

Pexomennyercs ucnonb3zoBath A cBsizu ¢ ACY TII mopt 1 — HenepekirouaeMbli.
X1 X2

>— Lens Liens {
1 CcD CcD 1
2 RX RX 2
3 X >< ™ 3
4 DTR DTR 4
5 SG SG 5
6 DSR DSR 6
7 RTS RTS 7
8 CTS >< CTS 8
9 RI RI 9

Puc. 1.2.2

Hcnonnenue nopra | u nopra 2 10JkHO oroBapuBarbes IpH 3akase ycrporicts TOP 100
UCXOJS U3 HIXKEOITMCAHHBIX BAPUAHTOB.

1.2.3.1.1 BcTpoeHHBIN ONTHUYECKUN TOPT

Jnisa opranuzanuu cBsizu ¢ ACY TII B yclioBuUsIX CII0KHOM 3JIEKTPOMAarHUTHONH 00CTaHOBKHU
PEKOMEHAYeTCs MCII0JIb30BaTh UCIIOJHEHHE MOpTa, PabOoTaIOIIEro 1Mo ONTOBOJIOKOHHOMY Kale-
mo. /laHHOe HcTIoNHEeHre opTa 00eceuynBaeT ralbBaHUUECKYI0 U30JISLUI0 U HAauOOIbIIYIO M0-
MEXOYCTOMYMBOCTh KaHajla CBA3M. VICIONHEHHE COAEPKUT 1Ba KOHHEKTOpA JJIS MOAKIIOYEHUs
MaYyKOP/I0B OMTOBOJIOKOHHOTO Kabessi, Ha3HAaYeHHE KOTOPBIX IpuBeaeHo B Tabm. 1.2.4.

Tabn. 1.2.4
KonnekTop IBer Hasnauyenue
Bepxunii TemubIi RX - mpuem curnana ycrpoiictsom TOP 100
Huoxanit Caernblit TX - nepenaua curnana ycrporictsoM TOP 100

Texnuueckue naHHbIe opTa npuseaeHsl B Tabm. 1.2.5.

Tabn. 1.2.5
IMapametp 3HauyeHue
KonHekTopsI Tun ST, 11 CTEKJIIHHOIO OIITOBOJIOKHA
JlmamMeTp onToBOJIOKHA 62.5/125 MM
JlivHa BOJTHBI U3Ty4YeHHUs 820...900 am
MomHocTh nepenaTyuka -13 nbm
UyBCTBUTENBHOCTH MPUEMHHUKA -24 nbm
JlanpHOCTB CBS3U o 1000 m

Cxema nopta oOecreyrBaeT peTpaHCISIINI0 IPUHUMAEMOro CUrHalIa B JIMHUIO Mepeaayu,
103TOMY HecKosbKO ycTporcTB TOP 100 MoryT BKiItOUaThCS B OJIHY ONTUYECKYIO neTino. OnaHa-
KO JUIsl 0OecrieueHus CBSI3U MPU OTKJIFOUEHUH MUTaHUsI OJJHOTO U3 YCTPOMCTB, HEOOXOAUMO IPH-
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MEHEHUE PATHAIBHON CXEMBI CBA3U C CUCTEMOM BEpPXHETO ypoBHs. [ 3TOr0, B KauecTBe mpe-
oOpa3oBaTesnieil BEpXHEro ypoBHs pEKOMEHYETCsl HCIOJIb30BaTh MHOTOIIOPTOBBIE ITpeoOpa3oBa-
TeNH, Harpumep, npeodpazosarenu Tuna MC-9, MC-5 wiu aHanoruyHsle.

1.2.3.1.2 Iloptr SPA-TTL

Ucnonaenne nmopra SPA-TTL ucnonws3zyercs mans noaknrodeHus: k ycrporictsy TOP 100
BHEIIIHUX MpeoOpa3oBarTeneil pa3IuyHbIX TUIIOB, HAIIPUMEP, ONTO3JIEKTPUUECKUX Mpeodpa3oBa-
tenei cepun MC. BHennuii npeodpa3zoBaTesib MOXKET MOHTUPOBATHCSI HEMOCPEICTBEHHO Ha Jie-
BATUKOHTAKTHOM pa3zbeMe IMopTa, 1100 pacnonaratbes BOmm3u or TOP 100 u moaxmrouaTsbes K
HEMY € IOMOIUIbIO SKpaHUPOBaHHOTO Kabens. HasHaueHne KOHTaKTOB pa3beMa MopTa MPUBEIEHO
B Tabm. 1.2.6.

Tabn. 1.2.6
Konrakr | Curnaa Ha3znayenne
2 TX Ilepenava gansbix ycrporictsoM TOP 100
3 RX [Tpuem nansbIx ycrporicteom TOP 100
7 GND CurnanpHas 3eMIs
8 +5V [TuTanue 11 BHEIIHETO Tpeodpa3oBaTes
9 +8V [Tutanue Ui BHENIHero npeodpa3osaresis (OMIus)

TexHuueckue 1aHHbIE TOpTa NpuBeaeHb! B Tabm. 1.2.7.

Tabn. 1.2.7
IMapametp 3HaveHue
Tun pazpema Pozerka DB-9F (DIN 41652)
YPpOBHM CUTHAJIOB TTL-coBMecTuMBIE
[ToTpebiieHue BHELIHETO MPeoOpa3oBaTelIs 1o 100 MA
IO LIETSIM TUTaHUS
JmmHa kabers CBsI3u o 2 M

OTBeTHas 4acTh pa3zbeMa IMOpTa WM Kabenb CBSI3W B KOMIUIEKT IOCTaBKH yCTPOMCTBa
TOP 100 He BXOAAT U MOTYT IOCTABJIATHCS COBMECTHO C BHEIIHUM IpeoOpa3oBaTeieM.

K mpumMeHeHo peKOMEeHIyI0TCsl IpeoOpa30BaTeNi, MMEIOIINE BCTPOCHHBIA UCTOYHUK ITH-
TaHMs, HanpuMmep npeodpazoBarenu Tuna MC-1 unm ananoruyssie. TO MO3BOJISET UCIONIB30-
BaTh METIEBYIO CXEMY COCTMHEHUS TpeoOpa3oBaTesieil M 00eCeunTh HEPEPBIBHOCTD CBS3H MIPH
OTKJIFOUEHNU NIUTaHusl ogHoro u3 ycrpoiicts TOP 100 B netie.

1.2.3.1.3 Tlopt c uatepdeiicom RS-485

Hcnonnenue nopra ¢ untepdeiicom RS-485 ucnonszyercs ans opraHuzaluy HOIyAyl-
nekcHoro oomena uHpopmarueit ¢ ycrporictBamu TOP 100 1o AByXIPOBOJHOW JTHMHUH CBSI3U
Ha OCHOBE BUTOMH mapsbl. JlaHHBINA CIOCOO CBA3M PEKOMEHAYETCS MPUMEHSTh IIPU CPAaBHUTEIBHO
HEOOJIBIIIOM KOJIMYECTBE YCTPOWCTB HA MPOCTHIX OOBEKTaX, KOTAA MCIOIH30BAHUE OMTOBOJIO-
KOHHOTO KaleJisi 3KOHOMUYECKH He IienecooOpa3Ho. HazHaueHue KOHTAKTOB pa3zbema Mopra ¢
untepdeiicom RS-485 npuseneno B Tabmn. 1.2.8.

Tab6n. 1.2.8
KonrTakT Curunan Ha3navenue
1 DATA A OTpulaTeNIbHBIN BXOJ / BBIXOJ] TAHHBIX
4 DATA B [TonoxnUTeENBbHBIN BXO / BEIXO JaHHBIX
6 SHIELD CursanbHbINA OOIIMI

TexHuueckue naHHbIE TOpTa NpuBeaeHsl B Tabum. 1.2.9.
OTtBeTHas yacTh pa3beMa IopTa MpencTaBiIsieT co00il 6-TH KOHTAKTHYIO PO3€TKY C BUHTO-
BbIM 32)KMMOM IIPOBOJIHUKOB, QHAJIOTUYHYIO MPUMEHSEMBIM B OJOKAaX BXOJHBIX IHCKPETHBIX
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CUTHAJIOB M BBIXOJHBIX pene. Po3erka Bxoaut B komruiekT 3UII ycrpoiictea TOP 100 npu 3aka-
3€ JaHHOI'O UCIIOJIHEHUS NIOPTA.

TumoBasg cxemMa COEIMHEHHUS IPENYCMaTPUBAET IApAJUIECIbHOE MOJKIIOUYEHHE YCTPOWCTB
TOP 100 x mMHUU CBSI3U TPOU3BOJILHON TOIOJIOTHH C YUE€TOM OTPAaHUYEHUH, YKa3aHHBIX B Ta0m.
1.2.9.

Pabora mopra obecneunBaeTcs ABYXIPOBOAHON CXEMOM COEIMHEHHs] OJHOMMEHHBIX KOH-
TaKTOB, OJHAKO IPU OOJNBIIMX JUIMHAX JUHUM CBS3M JJi1 OO€CreueHus BbIpaBHUBAHUS MOTEH-
I[UAJIOB CUTHAJIBHOM 3eMJIM PEKOMEH]IyeTCsl UCIOIb30BaTh 3aIUTHBINA SKpaH Kabels B KayecTBe
TpeThero NpoBogHuKa. Kpome TOro, /uisi yMeHbIIEHUs OTPAKEHUIM CUTHaja B JUIMHHOM JINHUH U
MIOBBIIICHUS IOMEXO0YCTOMYMBOCTH, 110 KOHLIAM JIMHUU CBSI3U JOJIKHBI YCTAHABIUBATLCSA TEPMHU-
HUpYIOUIME pe3ucTOpbl. HOMUHAN TEPMUHUPYIOLIETO PE3UCTOPA JTOKEH PAaBHATHCS BOJHOBOMY
COIIPOTHUBIICHUIO MCIIOJIb3YEMOTr0 Kales, TUIIOBOE 3HaYeHue st BUTOM mapbl — 120 Om.

Tabn. 1.2.9
IMapametp 3HauyeHue
Tun pazpema Bunka MSTB 2,5/6 (PHOENIX)
Tun uaTepdeiica N3omupoBanHsblil RS-485
[IpouHOCTE M30IISILMK 1500 B RMS (1 mun)
KonnuecTBO ycTpOHCTB B JINHUU Jo 32
IlonHas nuHa TUHHAU CBSI3U Jo 1200 m

1.2.3.1.4 Tlopt c unrepdeiicom “TokoBas neris’”

Janueiii Bun uaTepdeiica mpeaHazHaydeH ISl MOAKIIOYEHUST YCTPOUCTB MO YETHIPEXIIPO-
BOJIHBIM JIMHUSIM U 00€CIIEYMBAET JJOCTATOYHO BBICOKYIO TOMEXOYCTOMUMBOCTh KaHaja CBSI3U 3a
CYeT TOKOBOI'O IPUHILHNIIA NE€peAadyd CHUTHAJIOB. JIMHHS CBSI3M CONEPKUT JBE IETIM IEperadu
JAHHBIX B IPOTUBOIIOJIOKHBIX HAIPABIEHUAX, COACPKAILINE UCTOYHUK TOKA, TOKOBBIN KIIIOY IIe-
penaT4yrKa M TOKOBBIN JIETEKTOp NpueMHUKa. Ha3zHaueHne KOHTaKTOB pa3bemMa OpTa MPUBEIEHO
B Tabn. 1.2.10.

Tabm. 1.2.10
KonTakr | Curmaa Hasznauenne
1 +TXD ITonoxurenpHBIN BEIX0 nepenaTarka TOP 100
2 -TXD Otpurnatenbubeiit Beixop nepegatanka TOP 100
4 +RXD [Tonoxurenpublil Bxoa npuemuuka TOP 100
5 -RXD Otpunarenbubiil Bxon npuemauka TOP 100

Texnuueckue naHHble nopra npuseneHs! B Tabm. 1.2.11.

Tabn. 1.2.11
IHapamertp 3HaveHue
Tun pazsema Bunka MSTB 2,5/6 (PHOENIX)
Tun natepdetica JIB€ MacCHUBHBIX M30JUPOBAHHBIX TOKOBBIX NETIN
[TpoYHOCTH H30ISAINH 2000 B
HoMmuHnanbHbIN TOK IETENb 20/ 10 MA
[TapeHue HanpsDKEHMS HA LIETIAX He 6onee 2,0 B ipu 20 MA
npremMa / nepeaayu
JIJIvHa JIMHUY CBSI3U o 600 M (ipu 20 MA, 19200 6ut/c)

OTBeTHas yacThb pazbeMa MOpTa Takas e, KaKk M B MCIIOJHEHUU MopTa ¢ MHTepdericom
RS-485, u npu 3akaze nanHoro nopra BxoauT B komruiekT 3UII ycrpoiictea TOP 100.

B cocrostHuu oTcyTCTBUS OOMEHA IO JIMHUU CBSI3U TOKOBBIE HETIM OOTEKaIOTCS HOMH-
HaJIbHBIM TOKOM 3a CYET IIpeoOpazoBaTelisi BEPXHEro YPOBHs (BEAYIIEro), T.€. MOPT yCTPONCTBa
TOP 100 siBnsiercst macCUBHBIM UHTEpdeiicoM 0e3 HCTOYHMKOB MUTaHUs nerenb. COOTBETCTBEH-
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HO MaKCHMaJIbHAas JJIMHA JIMHUU CBSI3U OIPEACIIACTCS B IEPBYIO OYEpEIh TUIIOM IpeodpazoBare-
JIs1 BEPXHETO YPOBHSI M MOTOHHBIM COMPOTHUBIIEHUEM HCIIOIB3YEMOT0 Kalesl.

Ilpumeuanue:

B cea3u ¢ ocobennocmamu opeanuzayuu onpoca ycmpoticma P34 cucmemamu ACY T, ons obec-
neuenus y0081emeopUMenIbHo20 8peMeHl peakyuu CUCeMbl, He PeKOMeHOYemcs NOOKIoYeHue K 00HOU
JUHUU c853U (00HOMY 8edyuemy npeobpaszosamenio) bonee §8...10 (npu ckopocmu oomena 19200 6um/c)
sedomuix yempoticme P3A. [{ns coxpanenus epemenu peaxyuu npu MEeHbUUX CKOPOCMAX 00MeHa Koaude-
CMEO YCMpOoUCmME COOMEEMCMEEHHO YMeHbulaemcs. /lannoe npumedanue cnpageoaugo Ojis 6cex evluie-
ONUCAHHBIX UCHOTHEHUT NOPMOE NOCAE008AMENLHOT CEA3U.

1.2.3.2 [lapameTpsl IOPTOB NOCIEN0BATENBHOMN CBA3H

[Iporokon obmena mis mopta 1 — cTanAapTHRIN MeXayHapoaHbii mpoTokon IEC 60870-5-
103 mu6o SPA, nepennero nopra u nopta 2 — SPA.

CkopocTh oOMeHa, ajpec, MapoJib JIOCTyla K MapaMeTpaM TEPMHHAJIOB IO IMOCIEA0Ba-
TEJIbHOMY KaHaly JUIsl KaKJIOTO IOPTa CBSA3M 3alaeTCsl OTAEIBHO B COOTBETCTBYIOLIMX ITYHKTaX
MEHIO WJIM TI0 TOCJIEeI0BAaTeIbHON CBs3M. J[Mama3oHbl 3THX MapaMeTpoB NMpHBEACHBI B Talul.
1.2.12.

Tabm. 1.2.12

3HaueHHne

IMapametp

JAuanazon

10 YMOJYAHHUIO

CkopocTtb 00MeHa, OuT/c

1200, 2400, 4800, 9600, 19200

9600

Anpec ot 1 mo 255 1 (meuétHble U pHI)
[Taposb ot 1 7o 999 001
CUeTYNK-MOHHUTOP ot 0 mo 255 -

Cxkopoctb 00MeHa, SPA-aipec 1715 KaX/10ro opTa CBsI3U YCTaHABIMBAIOTCSA HE3aBUCUMO U
UMEIOT HHauBUAYyanbHble SPA-mapamerpsl. Ilaposs nns kaxaoro mopra — MHIMBULYaIbHBIM,
OJIHAKO MapoJId MOTYT UMETh OJINHAKOBOE 3HAUYEHHUE JJIs1 Pa3HBIX MOPTOB.

[TapameTpsl, nepesaBaeMble 10 MOCIEI0BATEIBHOMY KaHaIy

[lepeueHr mapamMeTpoB, TOCTYIHBIX Ui OOpalleHHs] K yCTPOWCTBaM 4yepe3 MOPThI CBS3H,
npezcTasisiercss GUPMOI — U3rOTOBUTENEM MpH peann3anuu npoektoB ACY. YacTb napameTpoB
JOCTYIHBI MPU TOJOKEHUU KJIF04a BIOOpa PEXUMOB «IHCTAaHLIMOHHOE» U MOTYT OBbITh 3amuca-
Hbl TOJIBKO IIPU 3TOM IIOJIOKEHUU Kitoua. B mosoxeHun kmoda «MecTHOE» OHU JOCTYIHBI
TOJIBKO ISl YTEHHUS.

JIroboe n3MeHEeHHE YCTaBOK, KOH(HUIypaluu TepMHUHAJIOB (TPYHN MPOrpaMMHBIX Iepe-
KJIIO4aTesiel) WM M3MEHEHUE TPYIIbl YCTaBOK IO IOCIENI0BaTEIbHOMY KaHaly WIH 4epes
WNYM, npuBoaut k GpopmupoBanuto coositus it ACY TII o Hauane 1 3aBepIlIeHUH 3alUCH U3-
MeHeHHbIX nmapameTpoB B EEPROM.

Jlia onpeneneHnst COCTOSHUS JIMHUM CBSI3M aKTHUBHOTO IIOCJIEOBATEIBHOIO IOpPTa CBS3H,
Ha JHCIUIee OTOOPaXKaeTcsl CYETYUK, OTCUUTHIBAIOUINI BpeMsi ¢ MOMEHTA MOCHEIHEN MOCHUIKU
IIpYEeMa UM MepeaAYn.

1.2.4 Peructpanus coObITuit

B pasnene 1.3 npuBeneH nepedeHps perucTpUpyeMbIX MapaMeTpPoB sl KOHKPETHOI'O THUIIO-
ucnonHenus ycrpoiictsa TOP 100. Bece 3T naHHbBIE XpaHATCS B SHEPrOHE3aBHUCUMOM NaMATU
YCTPOMCTB U COXPAHSIOTCS CKOJIb YTOJHO JOJITO, JaXe IPH ITOTEPE MUTAHMUS.

VYerporictea TOP 100 peructpupyroT ¢ MHAMBUAYaAJIBHBIM KOJOM M METKON BPEMEHM Clle-
JTYIOIITNE COOBITHS:

- 3aIyCK/BO3BPAT MMYCKOBBIX OPraHOB CTYIECHEH 3alluT;

- cpabaTbIBaHME/BO3BpAT CTYNEHEN 3alUT (C BbIAEPKKAMU BPEMEHN );
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- U3MEHEHHE COCTOSIHUS BXO/JHBIX JTUCKPETHBIX CUTHAJIOB;

- U3MEHEHHE COCTOSIHUS BBIXOJIHBIX pEIIE;

- cpabaTbpiBaHME/BO3BpaT (PYHKLMN aBTOMATUKU U CUTHATIU3ALINN;

- IyCK/OCTaHOB PErucTpaTopa aBapUMHbIX PEKHMOB;

- Ha4yaJIo U 3aBeplIeHUE U3MEHEHUS YCTaBOK M KOHPUIypalluu yCTPOUCTB.

ITox coGbiTHEM MOHMMAETCs 3aUKCUPOBAHHBIM BO BPEMEHHU NEpeXoj JII0OOro U3 BhIIlIe-
IIEPEYUCIICHHBIX [TapaMETPOB U3 OJHOTO, 3apaHee ONPEAEICHHOTO COCTOSIHUS, B IPYTO€.

[lepeueHpb perucTpupyemMbIx COOBITHH 3aaeTCsl ClielUalbHBIMU TapaMeTpaMu — MacKaMH,
KOTOpPBIE JOCTYIHBI TOJIBKO IO MOCJIENOBAaTEIbHOMY KaHalny. YacTe COOBITHI pacriojaraercs B
O3V, napameTpbl COOBITUI B 3HEPrOHE3aBUCUMON TAMATU XPAHATCS C TOJTHOW METKON BPEMEHH.

OOHOBNIEHNE MapaMeTPOB MOCIEAHUX JECITH aBapUHHBIX CUTyallud MPOU3BOJUTCS C MO-
MEHTa BKJIFOUEHUSI YCTPOMCTB MJIU MOCIEAHEN OUMCTKU PErucTpoB. ABapUiiHas CUTyalusl HauK-
HAeTCsl ¢ MOMEHTA ITycKa JII000H U3 BBEACHHBIX B pabOTy CTYIEHEH U 3aKaHYMBAETCSI B MOMEHT
BO3BpaTa BCeX CTymHeHel 3amut. [Ipu 3amonHeHun perucTpoB BeeX JIECSITU COOBITHH ¢ MOsBIe-
HUEM HOBOH aBapUITHOW CUTYyallM 3aperuCTPUPOBAHHbIE 3HAYEHUS CIBUTAIOTCS HAa OJJHO COOBI-
THE, IPU ITOM IapaMeTPbl CaMOTO CTAPOro COOBITUS TEPSIOTCSL.

1.2.5 OcuumiorpadupoBanue

OcnumnorpadgupoBanue npousBoautcs ¢ yactoto 800 wmm 1600 I', B OTACNBHBIX HC-
nonHeHusax — 200 I'u. Mcnonp3oBaHue pexuma OCHMIUIOrpapUpOBaHUs 334a€TCsl BPYUHYIO I0-
cpeanctBoM KHomok ynpasinenus v JKKUW uian ¢ noMoibio nporpaMMbl KOHQUTYpaluyd TepMUHa-
na. KoanuectBo ocumsiorpadupyemMblx aHaJOrOBbIX CUTHaIoOB (0T 1 10 8) ompexensercs mpu
HacTpoiike ocuusuiorpada, KoJIM4ecTBO AUCKPETHBIX CUTHAJIOB JJIsl OCHMIUIOrpadupoBaHus Mo-
CTOSIHHO U paBHO 64.

[Tyck ocuunsmiorpaga MOXKeT NPOU3BOAUTHCSA OT TUCKPETHBIX CUTHAJIOB!

- IIYCK 3aLluT;

- cpabaThIBaHUE 3aIITUT;

- U3MEHEHME COCTOSIHUS JTUCKPETHOIO CUTHAJIA;

- cpabaTrbpiBaHNe (PYHKIMIA aBTOMATUKH U TIP.

Hmeercss BO3MOXHOCTh JUCTAHIIMOHHOIO (MPUHYIUTENBHOTO) MycKa ociuuiorpada oT
ACY unm ¢ nporpaMMbl KOHQUrypauu.

VYcraHoBKa COOBITHIM, MyCKAIOUIMX OocLUIIorpad, 3aAaeTcsi CrielualbHBIMU TapaMeTpamMu
— MacKaMH, KOTOpPbIE IOCTYIIHBI TOJIBKO IO MTOCJIEA0BATEIbHOMY KaHAITY.

Pexomenyercst mMpoOM3BOAUTH MYCK OCLMIIOrpada OT CUTHAJIOB CpadaThIBAaHUS 3alUT.

JUIMTeNbHOCTh OCLMIUIOrpaMMBbl 3a/1aéTcsl B OJ10KaxX, oAuH Osok coorBercTByeT 0,1 ¢ mns
pexxuma 800 I'mp u 0,05 ¢ — ans 1600 I'). JnurenbHOCTh qoaBapuifHON YacTu (puKcupoBaHa U
cocrasisieT 0,1 ¢, AnMuTENbHOCTH NOcHeaBapuiiHoil yactu perynupyetcs 1o 100 61okos. Komnu-
4EeCTBO OCLWJIJIOTPAMM, XPAHSIIMXCS B NAMATH, 3aBUCUT OT UX JUIMTeNbHOCTH. 1Ipn nepenomnne-
HUU NaMATH camasl cTapas OCLJUIOrpaMma CTHpaeTcsl (€Clu HCIHOJIB3YETCsl PEKUM «Iepe3a-
MUCH»). ANTOPUTM pabOThI HCKIIIOYAET HATUUUE «MEPTBOU 30HBI».

XpaHeHHe OCUUJIOTPaMM IPOU3BOJIUTCS B SHEPrOHE3aBUCHUMOM MaMATH, YTEHUE U IPO-
CMOTp MX IIpou3BoAUTCs crienuanbHbM [10.

1.2.6 U3mepenus BeauunH

[lepeuenp n3MepsieMbIX BEJIMYMH, JUANa30HbI U3MEPEHUS IPUBEACHBI B pasneie 1.3.

W3mepeHuss mpou3BOIATCS ¢ Yy4€ToM KO3((UIMEHTOB TpaHc(hOpMaruy H3MEpUTEIbHBIX
TT u TH. M3mepenust TOKOB pOU3BOAATCS 1M0(pa3HO, U3MEPEHUS HANPSHKEHUM IPOU3BOSATCS B
3aBUCUMOCTH OT CXEMbI BKIIOYEHUA. PekomMeHayeMas cxema BKIKOYEHUS — U3MEpPEHUs JIMHEH-
HBIX HaIlpsSDKEHUN ¢ BTOPUYHBIM HOMHUHAJIBHBIM HanpsbkeHuem 100 B. MHankanus n3MepeHHbIX
(a3HBIX TOKOB U MEXy(Pa3HbIX HANPSKEHUH OCYIIECTBISACTCS B NEPBUYHBIX WJIM BO BTOPUYHBIX
3HaueHUsAX (He B OTHOCUTENbHBIX!). [ AOCTOBEpHON MHAMKALMKM TOKOB, HANpsKEHUM B Iep-
BUYHBIX BEJIMYMHAX HEOOXOIMMO MPaBUJIBHO 337aTh Ko3(h(duIMeHT TpaHchopMaiuu ¢a3HbIX
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TOKOB, TOKA HYJIEBOM IOCJIEJOBATEILHOCTH, MEXAY(a3HbIX HANPSIKEHUN U HANpsKEHUsS HyJle-
Boii nocnenosaresnbHocT. Koagduuments! pasubix TT u TH onpeaenstoTcst cTaHgapTHBIM 1Ty-
TéM. Koadduuuent tpanchopmanuu TTHII 3aBucut ot Harpy3ku B TokoBbIX Lemnsax. K mpume-
pY, Ha ocHOBaHUM onbITa u3BecTHO, uro TTHII Tuna T3JI umerot koappuuneHt npumepHo 28/1
MIpHU BKJIFOUEHHUH B TOKOBBIX IIEMsIX ofHOTO ycrpoiictBa TOP 100.

1.2.7 Camoanargoctuka

1.2.7.1 OGmue NpuHIMIIBI BHITOIHEHUS

VYerpoiictea TOP 100 npexycmaTpuBaiOT BCTPOEHHBIE TPOrPaMMHO-AIIAPaTHBIE CPEACT-
Ba, KOTOpbIE 00ECIEYMBAIOT HENPEPHIBHBIA KOHTPOJIb MPABHJILHOCTH (PYHKIIMOHUPOBAHHS OC-
HOBHBIX YacTel YCTPOMICTB B LI€JIOM, MOBBIIIAsE CTENIEHb FTOTOBHOCTU 00OPYAOBAHUS K JIEHCTBUIO
U HaJIS)KHOCTh ()YHKIIMOHUPOBAHUS.

[Tpu BKIIOYEHHM YCTPOMCTB M IpHU paboTe B IUTATHOM PEKUME MPOU3BOJSATCS TECTHI Ca-
MOJMarHOCTUKH, 00ecreunBalolie NPoOBEpKy UCIPABHOCTU TepMHHANA. B ciyyae oTkasa MUK-
pocxemsl 113V u «3aBucaHum» nporpamMmbl MPOUCXOIUT COPOC U Mepe3aryCcK MUKpOIpoIeccopa
C BBIIIOJJHEHUEM HayaJbHBIX TECTOB CAMOAMArHOCTUKH ycTpoWcTB. [Ipu nepesamycke ycTpoHCTB
0e3 moTepH NMUTAHUS BHIIIOJHEHHE MTOJHOIO [IUKJIAa TECTOB CAaMOJUArHOCTHKHU OCYILIECTBIISETCS 3a
BpeMs He Oosee 550 Mc (MCKITIOYast TECT YacoB).

[Ipu oOGHapyXeHHH HEUCIIPABHOCTH CHUCTEMOW CaMOAMATHOCTHUKHM 3aropaercs KpacHbII
ceeronuon «Hewucnp.» Ha IULEBOM MaHEIN YCTPOMCTB, a HA JUCIUIEE NOSBISIETCS HAAMKCh, CO-
oOwiaroniasi 0 BHyTpeHHEN HEMCIIPABHOCTH C yKa3aHUEM Koja. YKa3aHHbIE HAIIMCH MOTYT ObITh
cOpouiensl HaxxatueM KHoOnku 'C'. OHOBPEMEHHO CUTHAJIbHOE BBIXOJHOE pelie CUCTEMBbI CaMo-
JTUArHOCTUKY, HAXOJIUBIIEECS B MOATSIHYTOM COCTOSIHUU, 00€CTOYMBAETCS.

1.2.7.2 Kozasl HeucnpaBHOCTH

[lepeuenr k010B BHYTpeHHUX HeucnpaBHocTeil ycrpoiictB TOP 100 u pexomeHayemble
JeicTBUSA nepcoHaia npuseaeHsl B 11.3.5. [Ipu camonukBUialiuy HEUCIIPABHOCTH CUCTEMA CaMo-
JMAarHOCTHKU aBTOMAaTHUYECKH Iepe3anycKaeT MUKPOMIPOLIECCOP, U YCTPOHCTBO MPOJOJIKAET pa-
00Ty B IITATHOM pEXUME.

[TosiBneHne HencnpaBHOCTEN B 001acTH yCcTaBOK (Koabl 51, 52, 53, 56) MuUKpoCXeMbl YHED-
rone3aBucumoit namsatu (EEPROM) He Bcerjja o3HayaeT HEyCTpaHUMYIO HEHCIIPABHOCTh CAMOM
MHUKPOCXEMBI, & MOKET OBITh BBI3BAHO MPOIAJaHUEM ONEPATUBHOIO MHUTAHUS YCTPOMCTB B MO-
MEHT 3allUCH YCTaBOK U KoH¢wurypamuu. [Ipu 3ToM aBTOMaTHyecky BHICTABISIIOTCS CIIEAYIOIINE
napameTpabl:

- CKOpOCTh 0OMEHa 110 MocieioBaTeabHOMY KaHainy — 9600 6ut/c;

- anpec ycrpoiictB — 001 (1o BceM mopTam CBSI3H);

- [IapoJjib IOCTyNa K YCTPOMCTBaM M0 nocienosaTtesnbHomMy nopry — 001 (o Bcem nopram
CBSI3H).

Hmeercs BO3MOXHOCTh BOCCTAHOBJIEHHUSI MCIIPABHOCTHU YCTPOMCTB IyTeM (opMaTHpoBa-
HUs oOsactu yctaBok U kimodyeit EEPROM, T.e. ycTaHOBKE «3aBOJCKMX» 3HAYCHUI BCEX Mapa-
METPOB ycTpoicTB. POopMaTUPOBAaHUE IPOBOAUTCS OTKpbITHEM Napoiisd V160=1 ¢ nocnenyromein
3anucelo mapamerpa V167=2 mo nocnenoBarensHoMy KaHainy oT ACY uiM mepeHOCHOr0 KOM-
IbIOTEpa, TUO0 OJHOBPEMEHHBIM HaxkaTheM Ha 5 ¢ kHomnok "C" u "E" Ha nauueBoil manenu, Bo
BpeMsi 0TOOpakeHHsI Ha IUCIUIeE KOJIa HEUCIPABHOCTH MUKPOCXEMbl SHEPrOHE3aBUCUMOMN MaMs-
tu. [Ipouecc popmaTupoBanus MpoOAOIKACTCS B TEUCHNUE HECKOJIbKUX ceKyH. [Tocie BhimonHe-
HUS BBILIETIEPEUHUCICHHBIX ONepaluii He0OX0IMMO POU3BECTH OTKIIOYEHHE YCTPONUCTB HA Bpe-
Ms He MeHee 10 ¢ u mocneayroliee BKIOUEHHE HanpspkeHus nutanus. [Iponenypa dopmatupo-
BaHus ipuBoANT K 3armucu B EEPROM 3HaueHuii ycTaBOK 10 yMOJTYaHUIO (3aBOJCKUX YCTABOK)
¥ HEOOXOJIMMBIX ISl AMATHOCTUKU KOJIOB-KJIIOUECH, IOATOMY HOC/IE npOUedypsl hopmamuposa-
HUA HEOOXO00UMO 3AH0B0 YCMAHOGUMb UMEGUIUECA PAHee YCIMAGKU 1 NAPAMEMPYL.
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1.3 Ha3nauyenue, ycTpoiictBo u padora TepmunaioB cepuu TOP 100-APT

B nanHOM paszzene mpeacTaBiICHbl XapaKTEpHblE OCOOCHHOCTH THIIOMCIIOJIHEHHS YCT-
poiictB TOP 100-APT 32: nano onucaHue BBINONHIEMbIX (QYHKIUN, OCOOEHHOCTH IPUMEHEHHUSI
YCTPOKCTB, onucaHne PyHKIMOHAIBHBIX Y3JI0B.

Kommnexrtasie yerpoiictea TOP 100-APT 32 npeanasHaueHsl Ui BBINMOIHEHUS QyHKUINN
3alIUThI TpaHCPOpPMATOpa OT MEPErpy3KU C MOMOLIbI0 ABTOMAaTHUECKOTO OTKIIOUEHHUS OTpeOu-
TeJeH ¢ MocieNyoMM BOCCTAHOBICHUEM IIPUCOECTUHEHHH, U3MEPEHNUS, CUTHAJIM3ALIUN, PETUCT-
panuu ¥ ocuuuIorpagupoBaHus.

Yerpoiictea TOP 100-APT 32 BBINONHAIOT claeAyOUMe PYHKIINU:

8 uacmu 3auum:

- IB€ ouepein pa3rpy3Ku TpaHchopmaropa;

- B K&KJI0M ouepenn conepkurcs cTyneHb M T3 u T BbIIEP/KEK BPEMEHU;

- CTYIIEHb MUHMMAaJIbHOW TOKOBOM 3aILIUTHI;

8 uacmu usMepenusl, OCYUNIopaAPuUpOBaHusl, pecucmpayuu

- UHJUKAaLMs aHAJIOTOBbIX BEJIMYMH TOKA B IEPBUYHBIX /BTOPUYHBIX BETUUUHAX;

- BCTPOCHHBII aBapuiiHbIN ocuusuiorpad;

- perucrpanus aBapuiHbIX TapaMeTpoB;

- KaJICHJaph U 4achbl p€aJIbHOIO BPEMEHHY;

- DHEproHe3aBUCUMas aMsITh COOBITUI U OCIUIIOTPAMM;

6 yvacmu ceasu c ACY TII:

- peaninzanusi QyHKUIMNA TeNeyNpaBieHus, TEIEU3MEPEHUN U TeIeCUrHAJIN3ALUN;

- YTeHUE/3aUCh BCEX MapaMEeTPOB HOPMAJIBHOTO U aBApUHHOTO PEKUMOB;

- opt cBsa3u s cBsizu ¢ ACY (RS485, ontuueckuii unrepdeiic, TTL umu UPIIC «roko-
Bast MET/IS» 110 3aKasy)';

- MIPOTOKOJIBI OOMEHa JaHHBIMU C ycTporcTBamu: MexayHapoanbiii MOK 60870-5-103 u
SPA;

- IporpaMMHO€E o0ecreueHre A1 KOHQUTypUpOBaHUS U 3a/1aHUs YCTaBOK YCTPOICTBa;

00NONHUMENbHBLE 803MONCHOCTUL

- 33JlaBaeMoe I10JIb30BaTEIEM U3 UMEIOILErocs ClIMCKa Ha3HAUYE€HUE BBIXOJHBIX PEJie U CBe-
TOAMOAHBIX NHIUKATOPOB;

- pazbem s cBszu ¢ [IK (Ha nmunesoit miure);

- uarepdeiic «yenopek-mammHay (MYM) ¢ KUAKOKPUCTATUINYECKUM 4-X CTPOYHBIM MH]IU-
katopom (OKKH), cBeTomnonaMu u KHOIIKaMH YIIpaBJICHUSI.

1.3.1 ®yHKMOHaANBHAS U CTPYKTYPHAs CXemMa yCTpOMCTBa

OyHKIHMOHAIbHAS CXE€Ma MPUBE/ICHA B MPUIIOKEHUH A, Iie TOKa3aHa B3auMOCBS3b MEKIY
Osokamu, BxoasmmMHu B coctaB yctpoiictBa TOP 100-APT. Tam ke moka3aHO Ha3Ha4YeHUE
BXOJHBIX U BBIXOJHBIX CUTHAJIOB JUISl CBSI3U C BHELIHUMHU ycTpoilcTBaMu. CTpPYKTypHas cxema
YCTPOMCTBA NPHUBEJCHA B TPUIOKEHUU b.

BHVMAHUE!

Ha ¢bynknmonanbHON cxeme MpUBEICHBI HOMEPA U TPYIIIBI MPOrPaMMHBIX TEPEKIroYaTe-
Jieil, KOTOpbIE TO3BOJISIOT HATJISAHO MOKAa3aTh UX (pyHKIHMOHANIBHOE HazHaueHue. [Ipu ycraHoBke
PEXKUMOB paboThl GYHKIIMOHATBHOM cxeMbl ¢ ucnoiib3oBanueM KK u kHOTOK yrmpaBieHus: Ha
JUCIUICH BBIBOJATCS MX TEKCTOBBIE HaMMEHOBaHMS (a He obOo3HaueHms kimrouel - SGC, SGS,
SGF, SGR, SGB). [Ipu xoHdurypupoBaHuu ycTpoucTs ¢ nomoipto Hoyroyka u I10, ycranas-
JTUBAETCS] COOTBETCTBHE HAMMEHOBAHHM U 0003HAYEHHI MPOTPAMMHBIX KITFOUEH.

B nacrosimem qoxkymeHTe OynyT JaBaThCsl CCHUIKM Ha 0003HAYEHUS KITFoUeH 1Mo QPyHKIHO-
HaJIbHOM CXEME.

1
chHKLII/ISI OIIPEACIIACTCA IPU 3aKa3e
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1.3.2 Onucanue paboThl 3aILUT

B3aumMocBs3p paboThl U3MEPUTEIBHBIX OPraHOB 3aIMUT C LEMSIMH CUTHAJIM3alMU, OTKIIIO-
YEeHUs, aBTOMATUKH I0Ka3aHa Ha (QYHKUMOHAJIbHON cxeme B mpuioxeHuu A. Mcnosb3oBaHue
3aLIUT ONpPEAEIeTCs MPOSKTHBIMU TPEOOBAHUSAMU U YCIOBUSAMH 3aIUIIAEMOr0 00BEKTA.

VYerpoiictea TOP 100-APT 32 nuMeroT B CBOEM COCTaBe CIIEIYIONIUN HAOOp 3aIlIuT.

1.3.2.1 Tpexdaznas nByxcTyleHYaTasi HEHaNpaBJICHHAs MaKCUMallbHasl TOKOBAs 3alllUTa.

CrtpykTypHas cxeMma 3aiuThl n3oopaxkena Ha Puc. 1.2.1. B Ta0x. 1.3.1 noka3aHo Ha3Haue-

HUC TPOTPAMMHBIX HCpCKHIOanCHCﬁ.
nycK1
nyck2

MAX
1A S>> >>>
B @ SGFSLHI 4|7;| DUKC1
| —o__|
SGF 2/1 1>> t>>
-/ J:I— / |_,A| DUKC2
Puc. 1.3.1

Tepmunan conepxxkut e crynnenn MT3, KoTopble UMEIOT UACHTUYHbIE TEXHUYECKUE Xa-
PaKTEpUCTUKHU M YCTaBKH, ModToMy B Tabu. 1.3.2. mpuBeneHbl TaHHBIE TOJIBKO HA OJHY U3 CTY-
MIEHEN.

Tabm. 1.3.1
Ne kiroua Ha3znauyenue Kjoua Cocrosinue 3HaueHne
B rpynine KJII04Ya
1 Pabota ctynenu 0 BBIBEJIEHA
1 BBECHA
2...8 He ucnonssyercs

Kaxxmast cTyneHp 3almThl MOKET OBITh BBE/ICHA WIIM BBIBE/ICHA C TIOMOIIBIO0 COOCTBEHHOTO
nporpammuoro kmouya SGF 3/1 win SGF 2/1. Uepe3 MeHI0 TepMHHaNA 3alIUTy MOKHO BBECTHU B
nyHkte Ycmaeku/ 1 ouepeov/ 3awuma: esedena (xmou SGF 3/1 = 1). IIporpamMmmabie KiTtoun
SGF 3/2...8 u SGF 2/2...8 He ucnonb3yrorcs.

Tabn. 1.3.2
HaumeHnoBanune mapamerpa 3HavyeHHe mapamerpa

HomuHaneHbINH BXOJHON TOK 3alIUTHI, A 5,0 (1,0)
JwnamnazoH ycTaBok 1O TOKY, Iy ot 0,25 o 40,0
Jlmana3oH ycTaBOK IO BpEMEHH, C ot 1 1o 2000
Koaddument Bo3BpaTa, THIOBOM 0,95
OcHOBHas OTPEIIHOCTH 110 BPEMEHH cpadaThIBaHus,
% OT yCTaBKH +2
OcHOBHast OTPEIIHOCTE 110 TOKY cpadaThiBaHMs, % OT yCTaBKH,

npu ycraBkax Menee 0,50 x Iy +5

npu ycraBkax oonee 0,50x Iy +2.5

Boiaepxku BpemeHH Ha cpabaTbIiBaHUE CTyHEHEH (BpeMs (UKcaluu MycKa Oyepein) BbI-
Oupaercs U3 pacueTa MaKCHUMaJbHOTO BpeMeHH cpabareiBanus MT3 Ha NpHUCOETUHEHHUSX CEK-
MU ILTIOC HEOOJIBIION 3a11ac:

> = tmrz T t3am, TAC
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t>> — BblIEpKKa MO BpeMEeHH cpalaThlBaHMsI cTyneHu [>> umm [>>> (Bpems ¢ukcauuu
IyCKa MepBOM WK BTOPOH ouepenu), pakTHUUECKH SBISETCS BPEMEHEM OTCTPOMKHU OT cpabarbl-
Banuiit MT3;

tMr3 — camasl JUIMTENbHAs BbIIEP)KKA IO BPEMEHU CpabaThIBaHMs Cpeld CTYNEHEH 3aluT
MT3 npucoenuHeHnd Ha CEKIIHH;

t3amm — BpeMs 3amaca JUisi FapaHTUPOBAaHHOM OTCTPOMKHU OT IIycKOB U otnaganuii MT3 npu-
COEAMHEHHM; peKoMeHayeTcs ycrtanaBiuBaTh oT 0,5 o 1,0 c.

B UM rtepmuHana BpeMs (QUKCAllMU IycKa Ouepequ HaXOAWUTCS B MyHKTe Ycmaseku/ 1
ouepedv/ Omcmpotuika: 1 c. Bbiiepkka BpeMEHH aBTOMAaTUKHU pasrpy3kd TpaHcpopmaropa He
3aBUCUT OT BPEMEHHU OTCTPOMKH OT cpabaTbiBanuii MT3.

[TogpobGHee ¢ mepeyHeM yCTaBOK MOKHO O3HAKOMUTHCA B 11.1.3.7.

1.3.2.2 CryneHp MUHUMAJIBHOI'O TOKA.

CrpykrypHas cxema 3amuThl npuseneHa Ha Puc. 1.3.2. B Ta6xn. 1.3.3 noka3zano Ha3Haue-
HUE IIPOrPaMMHBIX IEpEKIIIoYaTesei.

BBoa/BbIBOJI cTynmeHM NHpOM3BOAMUTCA MporpammubiM nepekiatodarenem SGF21/1. Ilpo-
rpamMMHbIN nepekmtouarens SGF21/2 no3Bonser BbIOpaTh pexxuM paboThl CTYNEHU — IIPU MOJIO0-
KEHHUH nepekntodarens B «0» paboTbl MPOUCXOAUT C yU4eTOM Tpex(a3HOro MOJKIOYESHUs], HHa-
4e, B mosioxkeHuu «1» - pabora no ¢azam A u C.

Tabn. 1.3.3
Ne kroua Ha3nayenue kio4a Cocrosinne 3HauyeHue
B SGF21 KJII04Ya
1 Pabora cTynenu 0 BEIBEJIEHA
1 BBEJCHA
2 Pexxum paboTsl 0 1o TpeM dazam
1 o azam A u C
3...6 He ucnons3yercs
7 biiokupoBanue cTyneHu 0 BBIBEJICHO
1 BBEJECHO
8 He nucnons3syercs

3amuTa pearupyeT Ha CHU)KEHHE TOKa Harpy3KH M UYepe3 BbIIEPKKY BPEMEHU MPOUCXOIUT
cpabaThIBaHUE CTYNEHH. XapaKTEPUCTHKA CpabaThIBaHUS 3aLIUThl — He3aBUCHMas. BeixonHOU
CUTHAJI CTYIIEHU JACUCTBYET HA IIPEKPAILLEHUE Pa3rPy3KH.

MIN

% SGF 21/1 (sBop/BbiBON) 2 I< i
I<
ic | 6 I e
SGF21/2 |

Puc. 1.3.2
[TapameTpsl U XapaKTePUCTUKH 3aIIUThI TpuBeAeHbI B Taom. 1.3.4.

Tab6n. 1.3.4

HaumenoBanue napamerpa 3HavyeHHe mapamerTpa

Jlmama3oH ycTaBOK IO TOKY cpabaThIBaHUs, OTH.E]I.
YcraBka o BpeMeHH cpadaThIBaHusl, C
OcHOBHas IOTPEUIHOCTh 110 BpeMeHU cpabaTbiBaHud, % OT yc-

ot 0,1 10 4,0 x Iy
ot 0,05 mo 300,0

TaBKHU mpu ycraBkax menee 0,5 ¢ + 25 mc
npu ycraBkax 6oiee 0,5 ¢ +3

OcHOBHas IOTPENTHOCTh 110 TOKY cpabaThiBaHus, % OT YCTaBKH,

mpu ycraBkax meHee 0,50 x Iy +5
mpu ycraBkax 6omee 0,50x Iy +3
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B nanHoM ucnonHeHun TtepmuHana nporpammusie kitoud SGF 21/3..6 u /8 He ucnosnb-
3ytoTcs. B MeHI0 TepMHMHaNa yCTaBKU CTYNEHH HAXOAATCS B yHKTe Ycemasku/ Opean I<.

1.3.3 Onucanue padots! ycrpoiictea TOP 100-APT

B3aumocBs3b paboThl U3MEPUTEIBHBIX OPIaHOB C LEMSIMU CUTHAJIM3AlUK, aBTOMATHKH T10-
Ka3aHa Ha (YHKUMOHAJIBHON cxeme B mpuiokeHMH A. CTpyKTypHas cXeMa U BHEIIHHUE MU
npuBeneHbl B npuioxkenuu b. Ha Puc. 1.3.6 mokazana cxema MNOAKIIOUEHHUS TEPMHUHAJIOB
TOP 100-APT nns pa®oTbl B mape Ha CMEXHBIX CeKLUsAX. Vcronb30BaHNe MapHOTO MOAKIII0YEe-
HUS OTIpeEIIeTCs] MPOSKTHBIMU TPEOOBAaHUSMU U YCIOBUSMHU PaOOTHI O0BEKTA.

1.3.3.1 Anaroputm aBTOMaTH4YECKOMN pa3rpy3KHu.

Ha Puc. 1.3.3 noka3ana noruka paboTsl aBToMaTHueckoi pasrpysku. Ha Puc. 1.3.4 npuse-
JIEH IIPUMEp JAMarpaMMbl aBTOMAaTU4YeCKOM pasrpy3ku. Ha ywactke I TOk Harpy3ku mpeBbIlIaeT
3a/IaHHYI0 YCTaBKy BTOpoul crynenn MT3 paBuyto 130%. C mMoMeHTa mycka CTyNeHH HauMHa-
eTcs Habop BBIZICPKEK BPEMEHH TaliMEpOB aBTOMATUKHU PA3TPy3KH, OT KOTOPBIX MPOUCXOJUT OT-
KJIIFOUeHue norpedureneid. B ciyyae KpaTKOBpEMEHHOTrO MPEBBIIEHUSI TOKa (IIPH KOPOTKUX 3a-
MBIKaHUSAX B CETH WM HAaOpoce Harpy3ku) cpabaThIBaHUs CTYIEHU HE NMPOUCXOAMT, T.K. BpeMs
cpabaThIBaHUsI CTYNEHU 3ajaercsi OoJiblie, YeM Bpemsi paboThl 3alIUT NPUCOEAUHEHUH, U MpU
BO3BpAaTe IMMYCKOBOI'O CHTHAJIA CTYNEHU MPOUCXOIUT cOpOC HaOpaHHBIX BBLIEPKEK BPEMEHH aB-
TOMAaTUKU pa3rpy3kud. TakuM oOpa3oM, HUCKIIIOYAETCS U3JUIIHEE OTKIIOYEHHE MOTpeOuTesnei.
[ToapoOuee o pabote cryneneit cMm.m.1.3.2.1 Ha ctp.21.

[Tocne cpabatsiBanus t11 oTkirouaeTcs nepsas Ipymnna IpUCOEAUHEHUH, ocie cpadaThl-
BaHus t12 — Bropas rpynmna. M tak nanee 10 Tex Mop, OKa TOK HArpy3KH HE OILYCTUTCS HHMXKE
YCTaBKHM MUHUMAaJIBHOIO TOKa (CTyneHb Bo3BpaTa) paBHOU 105% oT HoMHMHanbHON Harpy3ku. Ha
yuactke | BO3BpaT mpowusolen mocjie OTKIOUYEHHUS YETBEPTOM TPYIIbI MPUCOECIUHEHHUM, BbI-
nepkka t15 He ycmena cpabortatsb.

Ha yuactke Il Tok Harpy3ku npeBbICHII YCTaBKY TOM K€ BTOPOM CTYIIEHH, IIYCTHIIUCH TE )K€
BbIIEP)KKU BpeMeHH. OJTHAaKO TOK BO3POC HACTOJBKO, YTO MPEBBICHII YCTaBKY HEPBOM CTYNEHU
MT3 paBnyto 200% ot HomuHanbHOU. [Ipu mycke nepsoit ctynenn MT3 myckaroTcs TaliMepsl ¢
0ojiee KOPOTKUMU BblIEpKKaMu BpeMeHu. ClieoBaTenbHO, OTKIOYEHUS MPUCOEINHEHUN clie-
JYIOT C MEHBIIMM MHTEPBAJIOM, U K MOMEHTY cpabarbiBanus t11 nepBas rpynna npucoe el
Oyzer yxe oTKIO4YeHa. B mpumepe moka3zaHo, 4TO MOCIE€ OTKJIFOUEHUS MSATOW ouepeny TOK Ha-
IPYy3KH BCE €Ill¢ HE JOCTUI YCTaBKU CTYIEHU BO3BpaTa, OJHAKO AJTOPUTM IMpPEAyCMaTpHUBAET
BO3BpAaT I10 3aBEPIICHUIO BCEX OTKIIFOUEHUH.

Buumanue! Heo0xoauMo yuuThIBaTh, YTO HanOOJe€ JUTMHHBIE BBIACPKKH BPEMEHH JOJIK-
HBI OBITH 3aJ1aHbI B ycTaBKax t15 u t25 i npaBuiibHOTO QYHKIIMOHUPOBAHUSI aJITOPUTMA.

11 TMYCK1

20 3AMPET _ [4 §> .

17  OUKC1 1 K Bblgepxkam -
BpEeMeHu o
13 BHELL OTKI 1 OB
S| T

8 BO3BPAT 0.1¢c
14 BO1_3AB 1 R
11_NycK1 [

OTK5 _
23 B.O1 o

— & BHELL OTKI 1 13

BO1_3AB 14

7 NYCKPA3IP

_\|| _\|

21 PMBCB 005¢ I‘ _— BO2_3AB 15

19 PA3PEL ) H

2 BO2 — BHELI OTKN2 16
- 0,05 ¢

Puc. 1.3.3
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Takum 00pa3oMm, TPUOPUTET OTKIIOYCHHS MOTpeOUTeneld BhIOMpPAETCs KaK C TMOMOIIBIO
JUINTEIBHOCTHU BBIIEP>)KKU BPEMEHHU 10 OTKJIFOUEHUS, TAK U C TIOMOIIbIO MaTPHULIbI BBIXOIHBIX pe-
ae (cM.1.1.3.5) myTem MOAKIIOYEHHs] UX K CUTHAajaM OTKJIIOYEeHMs. ABTOMAaTHuYECKas pasrpy3ka
IIPEKPALLAETCS MIPU:

- cpabaTbIBaHUU OpraHa MHHHMaJbHOrO Toka (cM.m.1.3.2.2) — BeIpabaThIBaeTCsl CUrHal
«BosBpar»;

- OTKJIIOYEHHH BCEX ISATH OUepeIeH.

A OTKIN_1
|>>>
200%
OTKI_1 - OTKN_2
i | OTKN_2 L OTKn_3
- OTKN_4
150% — @ ~—~—_  OTK3 JD ) L
|>>
— OTKN_4 OTKN_5
IB_O; Z e ——
100% In
t, MUH
t11 t21
e <>
t12 ﬂ)
t13 t23
t14 t24
115 125
t11
t12
13
t14
t15
Puc. 1.34

1.3.3.2 CurnHanuzanus MyCKOB pa3rpy3Ku.

ITyck TokoBOro oprana jto0oit crynenn MT3 Bei3biBaeT nosiBinenue curnana «llyck pas-
rpy3km» (Puc. 1.3.5), KOoTOpbIif MOXKET BO3AEHCTBOBATh HA CBETOAMOAHYIO MHIMKALIUIO HA JIMIE-
BOI maHenu ycrpoictBa. O BbIOOpE pexkrMa UHIMKALUK HanucaHo B 11.1.3.6.

PA3IP
CUrH

MyCK1
LR P

MyCK2 J .
Puc. 1.3.5

MYCK PA3I'P

Ha MaTtpuiy BEIXOJHBIX pejie BbIBEAECH cUrHail «Pa3rpys3ka CUrH.», KOTOPBIM MOSBISAETCS C
3anepxkoi B 10 ¢ mocne nosiBinenus curnana «llyck pasrpy3km». «Pasrpy3ka Curs.» nosiisercs
HE3aBUCHMO OT TOro, 3amperieHa padora tepmunaia TOP 100-APT curnanom «3anper» unu
HeT.

1.3.3.3 CunxpoHHas pab0oTa TepMHUHAJIOB HA CMEXHBIX CEKIUSX.

[Tpu Beimonnenuu ¢pynkunu ABP npousBoauTcs OTKIIOYEHHE aBapUIHOTO BBOJIA, BKIIIO-
YaeTcsl CEeKIIMOHHBIN BBIKIIIOYATENb U pabouMii BBOA MuTaeT o0e cekuuu. B 3ToM pexxume BO3-
MOXKHA TIeperpy3Kka Tpanchopmaropa.

Jlnst mpaBUJIBHOW pasrpy3ku TpaHchopMaTopa M COXpaHEHHsS] MPUOPUTETOB OTKIIIOUCHHS
norpebureneii B pexxume ABP Ha BBojax peannzoBaHa cxema paboThl B nape TepmuHaioB TOP
100-APT. Cxema nogkiaro4eHus yCTpOMCTB npuBeaeHa Ha Puc. 1.3.6.
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HeoOxonuMbIM yciioBueM mnepexojia B pekUM pabOThl B Hape SIBJISETCS MOSBICHUE BBICO-
koro ypoBHs curHana «PIIB CB» na Bxoze 1.1. Bxoa noakiodeH K OJI0K-KOHTAKTy CEKLIMOHHO-
'O BBIKJIIOYATENs 1 HHPOPMHUPYET O €ro BKIIOUYCHHH.

RN

(I) )= TOP-APT Ne1 TOP-APT Ne2
3TA 3TA
+Ly +y

110 KB 110 KB
iy PASIPY3KA [;,, -y PASIPY3KA — —
COCER.1 d COCER.1
(L, RNY)
¥‘< PMBCB ¥:§ PMB CB
3?‘3“ BHELHEE *‘3“ BHELHEE
—— { OTKN.1 PASIPY3KA [;,, | { OTKI11 PA3IPY3KA -1
10 kB fz—"‘ BHEWHEE | COCEA2 3*(9‘ BHEWHEE | COCEA2 g 10 KB
‘ L | { oTKN.2 L | { oTKN.2 W
I:SI B cez Y I:SI B2
rZ‘J
[~
— —7

1 cekuus 2 cekumsa

Puc. 1.3.6

Pa6ota B mape pazpenser repmunansl TOP 100-APT Ha sedyweco u sedomozo. Ipucan-
BaHHE COOTBETCTBYIOIMX (DYHKLIMN MPOU3BOAUTCS aBTOMATUYECKU B 3aBUCHUMOCTHU OT TOTO, Ka-
KOM M3 TEPMMHAJIOB IIEPBbIM MHULIUUPYET Hayallo pa3rpy3ku. DakTuuecku BeAyIIMM CTAaHOBUT-
csl TepMHHAI Ha paboyeM BBOJIE.

B pexum Benymiero TOP 100-APT moskeT nepeiTu TOJIbKO €ClIU €ro YK€ He MOCTaBUIIN B
pOJIb BEIOMOTO, T.€. Ha ero Bxojax 1.3 u 1.4 oTrcyrcTBy1OT curHansl «BHemHee oTkitoueHue 1»
u «Braemnee otkmouenue 2» coorBercTBeHHO (Puc. 1.3.7). C mossiennem curnana «Ilyck pas-
IPY3KN» YCTPONCTBO HAYMHAET OTCUET BBIIEPIKEK BPEMEHH Ha pasrpy3Ky COOCTBEHHOTO TpaHC-
¢dopmaTopa. 3aTem uepe3 BbaepKKY BpeMeHU Tccl (mm Tcc2), paBHYIO MOJOBUHE BbIIEPKKU
BpPEMEHU Ha OTKJIIOUeHHE NepBoil rpynmbl npucoeannenuit Totkill (umu Totkn21), hopmupyer
curHan «Pasrp.cocen.1» (unmu «Pasrp.cocen.2») - pasrpy3ka coceqHEeH CEKIMH MO MepBOM (Win
BTOpOi) ouepenu. CurHan yepes3 BbIXOJHOE pene nojaercs Ha cMexHblii TOP 100-APT, xoro-
pBIii cTaHOBUTCS BeoMbIM. OTHajaHKe CUTHAJIAa IPOUCXOIUT MOCIIe MPEKPaIeHUs] aBToMaThye-
CKOM pa3rpy3ku (cm.m.1.3.3.1).

»Tcel

Lo MT3 2 & PA3IP COCEQ_1 37
13 BHEL OTKN 1
16  BHELL OTKN 2 3—\ 0,5 * Totkn11
21 PMBCB & i—" Tee2

PA3IP COCEQ_2
Myck MT3 1 & (| A 38
0,5 * ToTkn21
Puc. 1.3.7

B pexxum Benomoro tepmunan TOP 100-APT nepexoaut mipu:

- nosiBneHuu curHana «B_O_1» Ha Bxoze 1.4 (i «B_O_2» na Bxoze 1.5);

- OTCYTCTBUHU COOCTBEHHBIX IIYCKOB Ha pasrpy3Ky;

- CEKLIMOHHBIN BBIKIIIOUYATEb HAXOAUTCS B ITOJIOXKEHUH BKIIFOUEHO;

- Ha BXojie 1.6 orcyTcTBYyeT 3anpeniatontuii curai (cm.Puc. 1.3.3).

B stom ciyuae ¢opmupyercst curran «Buem. otki.l»(mapka nenu 13) wnm «Baem.
OTKJI.2» (Mapka 1enul6), KOTOpbI U UCHIOIB3YETCs B AajbHEIIeN Joruke paboThl. 3aBeplleHne
pasrpy3ku B peKMMeE BEJOMOIO IPOUCXOIUT Iociie CHATUS curdana «B_O» ¢ quckpeTHoro Bxo-
Jla WJIK TI0CTIE OTKJIIOYEHHS BCEX TPYIII MOTpeOuTeNnei.

1.3.4 BxoaHble cUrHaibl yCTPOUCTB
VYerpoiictea TOP 100-APT umerot 3 u3aMepuTenbHbIX U 6 TUCKPETHBIX BXOJIHBIX LIETICH.

ANIIB.656122.006-13 PO 25



Ha3znauenne KOHTaKTOB pa3bemMa HM3MEPHUTEIBHBIX BXOJHBIX Iened mpuBeneHo B Taold.
1.3.5.

[lepemeHHBIII TOK OT W3MepUTENbHBIX TpaHchopmaTopoB Toka (TT) momarorcs uepes
kiemMHbIe Kooaku XO0:1...X0:9 Ha 6ok BXxoaHbIX TpaHchopmaropoB. [IpeoOpasoBanHbie 10
HEO0OXOIMMBIX YPOBHEH cCUrHabI U3 OJI0Ka TpaHCPOPMATOPOB MOCTYMAOT B OJIOK IIEHTPAIbHOIO
mpoleccopa, rae MPou3BOAUTCS UX 00paboTKa.

[IpomexxyTounbie TpaHcHOpPMATOPHI TOKA 3aLTUTHI OT MEXKAY(a3HBIX 3aMbIKAHUM BBITION-
HSAIOTCS. HA HOMUHAJIBHBIN TOK 5 A ¢ OTHailko#, MO3BOJISIIOLIEH MOAKIOYaTh UX HA HOMUHANb-
HBIN TOK 1 A.

Tabn. 1.3.5
Kaemma Hasnayenmne

X0:1 OOmuit Bxoa Toka (aser A

X0:2 Wzmeputenbhblil BXxoq Toka daszel A (Inom =5 A)
X0:3 Wzmeputenpublil Bxoa Toka daszel A (Inom =1 A)
X0:4 OOmuii Bxoxa Toka (assl B

X0:5 WzmepuTenpHblil Bxo Toka (asel B (Inom =5 A)
X0:6 WzmepuTenpHbiil BXoa Toka (asel B (Inom=1 A)
X0:7 OO6muit Bxox Toka aszsr C

X0:8 Wzmeputenphblii Bxoa Toka asel C (Inom =5 A)
X0:9 Wzmeputenpsublii BxoJ Toka dasel C (Inom =1 A)
X0:10 He ucnons3yercs

He ncnons3yercs

X0:20 He ucnons3syercs

Yerpoiictea TOP 100-APT coapepsxat 2 610ka. B nepBoM 0s10ke MATh BBIXOIHBIX pelie U
LI€CTh BXOJHBIX JUCKPETHBIX LIEMEH IS MpUeMa CUTHAJIOB OT BHELIHUX YCTPOWUCTB C YPOBHEM
110 B wim 220 B nepeMeHHOro Uiy MOCTOSIHHOIO ONEPaTUBHOIO TOKA. YacTh BXOAHBIX LieNEn
SIBJIIETCS. U30JMPOBAHHBIMU 110 OTHOUIEHHIO APYT K APYTY, YTO MO3BOJISET MOAKIIOYATh LIEMU OT
Pa3IUYHBIX UCTOYHHUKOB ONEPATUBHOrO MUTaHMA. YacTh BXOJHBIX Lieneil oObearHeHa 00IUMU
KJIEMMaMH [TUTaHUSL.

[IpenycMoTpeHbl Mephl, UCKIIIOYAIOIUe JOXKHOE cpabaThblBaHUE BXOJHBIX Iienel MpH 3a-
MBIKaHUSAX Ha 3€MJIIO B CETU MTOCTOSIHHOTO ONEepaTUBHOrO Toka. HampspkeHrne akTUBHOTO YpOBHS
CUrHaJIa, HEOOXOUMOT0 JUIsl cpabaThIBaHUsI BX0Ja, COCTaBiIsieT okojio 0,65 HOMUHAIBLHOIO Ha-
MPSDKEHUS MMTaHUSL YCTPOMCTBA.

B cpaGoraHHOM COCTOSIHMM BXOJHOW TOK MpPUEMHBIX Iienell cocTaBiseT He Oosee 4 MA.
ObecnieunBaeTcs MOBBIIIICHHOE 3HaUEHUE BXOIHOTO ToKa (10 20...25 MA) B MOMEHT MOJa4u Ha-
NPSDKEHUS [T HaZIEKHOTO IP0o00si OKCUAHOM IJIEHKU HAa KOHTAKTax pelie.

B Tab6n. 1.3.6 npuBeaeHo Ha3HAY€HUE KOHTAKTOB pa3beMOB Ul IpUeMa JUCKPETHBIX
BXOJIHBIX II€T€H, BHIIOJHAEMbIE (DYHKLIUU U PEKOMEHAIMH 110 UCTI0Ib30BAHHUIO.

Tabn. 1.3.6

Bxox | Kaemma Ha3nayeHue BXO/IHOI 1eNU, BbINOJIHAeMasA (PyHKIMSA
(TIpy TOJTaHHOM HaNpSHKEHUH )

«PIIB CB» - COCTOSIHHE CEKIIMOHHOI'O BBIKIrOYaTesss. CurHan ot OJIOK KOHTakKTa
1.1 X18:5 CB. Ucnonesyeres, ecnmu TOP 100-APT paGotaror B mape Ha CMEXHBIX CEKLUSX.
CB 3aMKHYT, MHTaHUE 00CHX CEKIMI MPOUCXOAMT OT OJTHOTO BBOJIA.

«Copoc cuenanuzayuu» - BXoJ cOpoca MHAWKAIMKA Ha JIMLEBOM MaHenu u (ukca-
1MUY BBIXOJTHBIX pelre.

1.2 X18:7

«llyck pene épemenu» - BXOTHON CUTHAJ, KOTOPBI MOKHO HCIIOJIb30BaTh KaK peie
1.3 X18:8 BpPEMEHH, KOTOPOE Yepe3 PeryIupyeMyI0 BbIIEP)KKY BPEMEHHU BBIAAET KOMaHIy Ha
BBIXO/IHOE peie «Tafimep cpaborany.
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Bxox | Kiuemma Ha3naveHue BXOHOI LeNH, BBINOJIHAeMas QyHKIMA
(Ipy MOJAHHOM HaNpPSHKEHHUH)

«Brewnee omxniouenue I» - moaxiodaeTcs K BeIxogy «Pasrpyska cocenHeit cek-
uu 1» TOP 100-APT Ha cMexHOU cekuuu. Vcmonb3yeTcs nmpu padoTe ¢ BKIIIO-
yeHHbIM CB, korga TOP 100-APT Ha cMeXHOH CEKIIMM aKTHBUPOBAJ COBMECT-
HYIO pa3rpy3Ky MHUTAKONIETO TpaHcopmaropa.

1.4 X18:11

X18:9 - Y ucrounmka nutanus (s nenent X18:5, X18:7, X18:8, X18:11)

«Brewnee omxniouenue 2» - OAKIIOUaeTCs K BhIXoAy «Pasrpyska cocenHeit cek-
mu 2» TOP 100-APT Ha cmexHoii cexuuu. Mcnonp3yeTcs npu pabote ¢ BKIIO-

L5 X18:14 yeHHbIM CB, korga TOP 100-APT Ha cMeXHOH CEKIIMM aKTHBUPOBAJ COBMECT-
HYIO pa3rpy3Ky IMHUTAIOIET0 TpaHchopmaropa.
1.6 X18:15 «3anpemy - onepaTuBHOE yrpasiieHue O6J0kupoBkoit padorst TOP 100-APT . 3a-

npemaeT pyHKIMOHUPOBAaHUE TEPMHUHAIIA.

X18:18 +I1Y ucrouynuka nuranus (s mereid X18:14, X18:15)

I[I/ICerTHBIG BXOJAHBIC LMK HMCIOT BO3MOXHOCTH HHBCPTHUPOBATH BXO)IHOI\/’I curHai. B
Tabn. 1.3.7 npuBeneHO Ha3HAaYEHUE MPOrPAMMHBIX MEpEKIIoYaTeneld Ui BHIIIOJHEHUS MHBEp-
cuu. [lpu ycranoBke nporpammubix nepekitouareneit SGC1/1...6 B nonoxenue «0» cooTBET-
CTBYIOLIME BXOJIbl CUYMTAIOTCS MPSIMBIMU (HANpsOHKEHHUE MOJAHO — COCTOSHUE «JIOTHYECKOH 1»),
NP YCTaHOBKE B «1» — MHBEPCHBIMU (HAIPSHKEHUE TIOJAHO — COCTOSTHUE «JTOTHIECKOTO 0%).

Tabm. 1.3.7
Kaemma Bxox IIporpaMMHBIi epeKII0YaATEIb
X18:5 Bxon 1.1 SGC1/1=0 npsamoii Bxox
X18:9 SGC1/1=1 nHBEpCHBIN BXOX
X18:7 Bxon 1.2 SGC1/2=0 npsmoii Bxo
X18:9 SGC1/2=1 uHBepcHBIN BXOJ
X18:8 Bxon 1.3 SGC1/3=0 npsamoii Bxox
X18:9 SGC1/3=1 nHBepCHBIN BXOX
X18:11 Bxon 1.4 SGC1/4=0 npsmoii Bxo
X18:9 SGC1/4=1 uHBepCHBIN BXOJ
X18:14 Bxon 1.5 SGC1/5=0 npsamoii Bxox
X18:18 SGC1/5=1 nHBepCHBIN BXOX
X18:15 Bxon 1.6 SGC1/6=0 npsmoii Bxo
X18:18 SGC1/6=1 uHBEepCHBIN BXOJ

3aBoJICKast YCTAaHOBKA — BCE BXOJIBI «IIPSIMBIC)» - MIEPEKITFOYATEIH YCTAHOBJICHBI B TIOJIOXKe-
aue “07.

CocTosiHME BXOJHBIX TUCKPETHBIX CUTHAJIOB (KOHTPOJIBHYIO CYMMY TPYIINBI CUTHATIOB WK
KKIBIA CUTHAJ TI0 OT/ICIBHOCTH) MOYKHO IIPOKOHTPOJIUPOBAThH HA JHUCIUIEE B COOTBETCTBYIOIIEM
MyHKTE MEHIO.

BxojmHbBIE CHTHAQJIBI ISl MATPUIBI IPOTPAaMMHBIX TepeKIroYaTeNieli mpuBeaeHsl Ha Puc.

PMB CB DT SGC 111 PMB CB 21
(BXOL 1.1) i

CBPOC CUMH DT SGC 1/2 CBPOC CUTH 22
(BX0OM 1.2) —

MYCK PENE BPEMEHM DT l SGC 1/3 PEINE BPEMEHW 25
(BXO[ 1.3) — CPAB
BHELUHEE OTKI1.1 DT SGC 1/4 B.O_1 23

(BXOL 1.4) —
BHELUHEE OTKI1.2 DT SGC 1/5 B0 2 24

(BXO[ 1.5) —
3AMPET DT l SGC 1/6 3AMPET 20

(BXOL1.6) i
PASPELL 19

Puc. 1.3.8
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1.3.5 BeixoaHsle pene

VYerpoiictea TOP 100-APT coapepskat 12 BbixonHbIX pene. [IpumeHneHbl ManorabapuTHbIe
JJIEKTPOMEXAHUYECKHUE PeJIe C MaJbIM BPEMEHEM JIEUCTBUSA. Y CTPOMCTBA MMEIOT PeJie ISl BBI-
3piBHOM curHanmu3anuu (K1.4) 1 BBIXOAHOE penie CUTHaIM3allMd BHYTPEHHEH HEHCIPaBHOCTH
(K1.5). OcranbHble BBIXOJHBIE pelie MOAKIIOYAIOTCS Yepe3 MaTpHIly CUTHAJIOB, YTO IO3BOJIET
ONITUMAJIbHO UCIIOJIB30BAaTh BO3MOXKHOCTHU ycTpoiicTBa. Ha MaTpuily BEIBOAATCS CUTHAJNBI AEUCT-
BUS CTYIEHEH 3allUT C BbIIEP)KKAMU BPEMEHHU, a TAK)KE CUTHAJI ITycKa CTyINeHel 3auuT. D10 no-
3BoJIsIeT OoJiee TMOKO HMCIOJIb30BaTh BO3MOKHOCTH BBIXOJIHBIX pPejie: YBEIHYUTh, P HE0O0XO-
JUMOCTH, KOJIMYECTBO KOHTAKTOB KakKOro-IuOO pesie, OpraHu30BaTh HEOOXOJMMBIE BBIXOHbBIC
CUTHAJIbl B 3aBUCUMOCTH OT CXEMBI OAKIYECHUS U T. 1.

Kaxxapiit n3 OJOKOB BBIXOJHBIX PEJIE MOXKET ObITh BBIBEIEH M3 pabOThl YCTAaHOBKOW IPO-
rpammHbIX nepekitouaresneit SGR1/1, SGR1/2 B «0» mpu oTcyTCTBUHM Kakoro-iu6o 0Joka.

Pene K1.1...K1.3, K2.1...2.7 umerot cxemsl camonoaxaara. [Ipu ucnonab30BaHuu JaHHOTO
pexxuma cpabotasiiee pene OyleT HaAXOIUTbCA B MOATSHYTOM COCTOSIHUM JI0 T€X IOp, IMOKa He
OyZeT BBIIOJHEH cOPOC CUTHAJIM3ALMU U 3allle]IOK BBIXOJHBIX pesie OT KHOIKM Ha JIMIEBO ma-
HEJH, BHEITHUM KJIFOUOM 4epe3 AUCKPETHBIN BX0a nin komanaoi ACY.

Jlyist mepeBoia B pexXuUM camononxBara, Hampumep, pene K1.1 ot curnana «Otkn 3» moc-
TATOYHO YCTaHOBUTH Mporpammubiil Kirod SGR 11/1 B cocrostaue «1». Toxe camoe yepe3 MEHIO
TEpMHUHAJIA BBITTOIHSAETCS CICAYIOIINM 00pa3oMm: 3aiiTu B Ycemaesxu/ Bvixoonwvie pene/ Omkn 3/ n
BbIOpate Ha pene Kl.1: oeiicmgyem, 3ateM BbIOpath /Ilooxeam KI.1: 6éeden. AHamOTrMUHBIM
IIyTE€M YCTaHaBJIMBAETCS WJIM CHUMAETCS] CAMOIIOIXBAT OCTAJIbHBIX pelie OT JEHCTBUS CUTHAJIOB.

Ta6n. 1.3.8 nokasbiBaeT (QPyHKIMH, 10 YMOITYAHHUIO BBIIOJIHIEMbIE BBIXOJAHBIMU pEJie, CO-
OTBETCTBYIOLINE UM HOMEPA KJIEMM Pa3beMOB, KOJIMYECTBO U THI KOHTAKTOB.

Tabum. 1.3.8
Peae | Kaemmbl | Hasnauyenue
biok 1

K1.1 X15:1 Brrxognoe curnansHoe perne (2 H. 0.)

X15:3 Bozmoxno nepenaznauenue ¢pynkuuu (cm.Taba. 1.3.9).
K1.2 X15:2 BrixonHoe curnansHoe pene (2 H. 0.)

X15:4 Bo3moxxHO nepeHasHaueHue Gynkuuu (cm.Tadma. 1.3.9).
K1.3 X15:16,12,13 BrixonHoe curaanbHoe pese (2 mepeki.)

X15:11,15,14 Bosmoxno nepenaznauenue ¢pynkuuu (cm.Taba. 1.3.9).
K1.4 X15:6, X15:9 Pene «Bri30B» (curHanusaius 6€3 caMOBO3Bpara, 2 H.0.)

X15:7, X15:10 (BeIxogHOE CHTHAJIBHOE peie).
K1.5 X15:8 Pene «HewucnpaBHOCTEY (2 H.3.)

(BeIxomtHOE CHUTHATIBHOE perie).
biox 2

K2.1 X16:1 Brixonnoe curnansHoe pene (2 H. 0.)

X16:2 Bo3moxHo nepenaznauenue ¢pynkuuu (cM.Taba. 1.3.9).
K2.2 X16:3 BrrxogHoe curnansHoe pene (2 H. 0.)

X16:4 BosmoxxHo nepeHasHauenue Gynkuuu (cm.Tadm. 1.3.9).
K2.3 X16:5 Brixonnoe curnansHoe pene (2 H. 0.)

X16:6 Bo3moxHo nepenaznauenue ¢pynkuuu (cM.Taba. 1.3.9).
K2.4 X16:7,X16:8 Brrxognoe curnansHoe pene (2 H. 0.)

X16:10, X16:9 Bo3mokHo nepeHasHauenue Gynkuuu (cm.Tadm. 1.3.9).
K2.5 X16:11,12,13 BrixonHoe curnansHoe pene (2 H. 0.)

X16:16,15,14 Bozmoxno nepenaznauenue ¢pynkuuu (cM.Tabma. 1.3.9).
K2.6 X19:1,2,3 Brrxognoe curnansHoe perne (2 H. 0.)

X19:6,5,4 Bo3moxxHO nepeHasHauenue Gynkuuu (cm.Tadm. 1.3.9).
K2.7 X19:7, X19:8 Brixonnoe curnansHoe pene (2 H. 0.)

X19:10, X19:9 Bozmoxno nepenaznauenue ¢pynkuuu (cM.Taba. 1.3.9).
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JUJ1st MOIKITIOYEHHUST KAKOTO-JTHO0 JIOTHYECKOTO CUTHANA, BRIBEICHHOTO HA MAaTPHILY peje, K
BBIXOJTHOMY peJie UCHOJb3yeTCsl MyHKT MeHIo Ycmasku/ Buvixoousie pene. Hampumep, uToOBI
noaKIF0unTh curHan «Ilyck pasrpy3kn» k BerxogHomy perne K1.3 Heo0XoauMo BBITOTHUTE Clie-
nytouiee: Yemasku/ Boixoonwvie pene/ Ilyck paszep/ Ha pene K1.3: deiicmeyem (SGR3/3=1). Ecau
CXEMOW MOJKIIIOUYCHHS HE MOApa3syMeBaeTcsi paboTa Ipyrux peie oT aeicTBust curHana «Ilyck
pasrp», He0OXOANUMO YOeIUThCS, YTO CHUTHAT K HUM HE TOJIKIItoueH: Ycemasku/ Boixoouvie pene/
Ilyck paszep/ Ha pene Kl.1: ne oeiicmeyem (SGR3/1=0) u 1.n. nave, Hanpumep, i1 pa3MHO-
KEHUS KOHTAKTOB, BO3MOXKHO HCIIOJIb30BaHKE OOJIBIIErO KOJIMUYECTBA pejie, MOAKIIOUUTh K CHUT-
Hany pene Kl1.2: Vcemaexku/ Buvixoouwwvie pene/ Ilyck pasep/ Ha pene K2.2: oeiicmeyem
(SGR3/2=1).

[lepeueHp BXOIHBIX CHUTHAJIOB JJsi TPYII IPOrpaMMHBIX Hepekitouateneil SGR2
SGR14 matpurisl BEIXOIHBIX pene npuBenéH B Tadiu. 1.3.9 u na Puc. 1.3.9.

BHUMAHMUE! Jlns pa®oTsl BBIXOAHBIX peiie mporpammusbie nepeximtouarenn SGR1/1 u
SGR1/2 pomxHbl ObITH ycTaHOBIEHBI B 1 (B MeHIO Ycemaexu/ Broku éx.\evix./ Bnok 1...2: ese-
OeH).

Tabn. 1.3.9
Kiarou Curnan DOyHKIUA
SGR1/1 Paspemienne pabotsl Beixoaubix pene K1.1...K1.4
SGR1/2 Paspemenne paboTsl BeixonHbix pene K2.1...K2.7

HelictBue curnana «Pa3rpy3ka CcurH» Ha BBIXOJHBIE peJie
K1.1...K1.3,K2.1...K2.7

Hetictue curnana «IIyck pasrpy3kn» Ha BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

[eiictBue curHana «Pasrpyska cocegHel CEKIUU 110 MEpBOH oue-
pean» Ha Bexogasie pene K1.1...K1.3, K2.1...K2.7

Hetictre curnana «Pa3rpyska cocelHel CEKIIMU 10 BTOPOU oYe-
pean» Ha Beixoansle pene K1.1...K1.3, K2.1...K2.7

HetictBue curnana «OTKIIOYUTH 1» Ha BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

HetictBue curaana «OTKIIOYUTH 2)» HA BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

HetictBue curnana «OTKIIOYUTH 3%» HA BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

HetictBue curaana «OTKIIOYUTH 4%» Ha BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

HetictBue curnana «OTKIIOYUTH 5» Ha BBIXOJIHBIE pejie
K1.1...K1.3,K2.1...K2.7

Pene Bpemenn | JlelictBue curnana «Pese BpeMeHu cpabaThIBaHNA» Ha BBIXOIHBIE
cpab pene K1.1...K1.3, K2.1...K2.7

SGR2/x Pasrp.curn

SGR3/x ITyck pasrp.

SGR4/x Pasrp.cocen_1

SGR5/x Pasrp.cocen_2

SGR9/x Orxinl

SGR10/x OTtki12

SGR11/x OTtxin3

SGR12/x Otki4

SGR13/x | Otki5

SGR14/x

JlonyckaeTcss MOAKIOYEHUE HA OJJHO BBIXOJHOE PEJIe HECKOJIBKUX CUTHAJIOB OT JIEHCTBUSA
3alllUT, aBTOMAaTUKHU. JlomycKaeTcsl MOJKIIIOUEHUE HECKOJIbKUX BBIXOAHBIX pelie (KOH(Urypu-
pYEMBIX yepe3 MaTpully) NapajuieiabHO sl pa3MHOXKEHHS KOHTAKTOB.

Pene «HeucnpaBHOCTb» NpH MMOJAHHOM HANPSKEHUH ONEPATUBHOIO MUTAHUS HAXOJIUTCS B
HOATSIHYTOM (Pa30MKHYTOM) COCTOSSHMM M BO3BpallaeTcsi (3aMbIKaeTcsi) B 0OECTOYEHHOE CO-
CTOSIHME IIpU OOHApYXEHUU CHUCTEMOM CaMOJIMAarHOCTUKU HEUCIPAaBHOCTH B YCTPOMCTBAX HIIU
IIPY [I0TEPE ONEPATUBHOIO MUTAHUS.

HcnpaBHOCTh BBIXOJIHBIX pejie KOHTPOJIUPYETCS] CUCTEMOM CaMOJIMarHOCTUKU, U B CIIy4yae
oOHapy>keHHsI 00pbIBa WX JIOKHOTO cpabaThIBaHUS MOJAETCS CUTHAJ «HEUCHPABHOCTb» C yKa-
3aHUEM KOJIa HEUCIIPABHOCTH.
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52 OTKN2 SGR 10/X
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25 PENE BPEMEHW SGR 14/X |/_ X695
CPAB 1]2]3l4l|5|6|7]8 -
6 — x1e:11
I—_/ — x16:12
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[ ] —1 X196
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X19:4
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Ij_ X19:7
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Ii— X19:10
X19:9
SGR 2377
Puc. 1.3.9

Pene «HeucnpaBHOCTH» MpHU MOJJAHHOM HAIPSKEHUH ONEPATUBHOIO MUTAHUSI HAXOJIUTCS B
HNOJTSHYTOM (Pa30MKHYTOM) COCTOSIHMM M BO3BpallaeTcs (3aMbIKaeTcs) B 00ECTOUEHHOE CO-
CTOSIHME IpU OOHapYyXKEHUU CHUCTEMOM CaMOJIMarHOCTUKU HEUCIPABHOCTH B YCTPOMCTBAX WU
IIPY NIOTEPE ONEPATUBHOIO TUTAHUS.

HcnpaBHOCTh BBIXOJHBIX PEJie KOHTPOJIUPYETCS CUCTEMOM caMOJIMarHOCTUKH, U B ClIy4yae
oOHapy>KeHHsI 0OpbIBa MJIM JIOXKHOTO CpadaThIBAaHUsI MOJAETCS CUTHA «HEUCIPABHOCThY C yKa-
3aHUEM KOJ]a HEUCIIPABHOCTH.
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1.3.6 Llenn curHamu3anuu

Puc. 1.3.10 nokaspiBaeT OpraHu3alnyio CBETOJAMOAHON CUTHAJIM3ALMUA C HUCIOJb30BaHUEM
MaTpHULIbI KIFOYEH 1 BXOJHbIE CUTHAJIBI A1 MaTpulbl. Ha nuneBoit nanenu pesie umeercs 8 cBe-
TOJIMOJIOB, KOTOpPbIE CUTHAIM3UPYIOT AeHCTBHs 3aumTt. IlpegycmorpeH cOpoc cHUrHaIM3aluu
BHEITHUM CUTHAJIOM WJIM KHONKOM «C» Ha JIUIIEBON MaHeNH.

Curnanusanus AeUCTBUS 3aIIMT HA CBETOAUOJAX COIIPOBOXKIAETCS JEMCTBUEM BBIXOJIHOIO
pene K1.4 BBI3BIBHOW CUTHATM3AIINAH.

C nomouipio Ipymniel NporpaMMHbIX Kirouel SGS29 MOKHO yCTaHOBUTH PEXHUM C (HUKCa-

UEH UIn CaMOBO3BpaTa CuTrHajia Ha CBETOAUO/bI.

VD1..VD8
17

et

! CUrHAT 1 7568 29~ 4[_
2 CUFRAN 2 1 | 1 Bbl30B 11
3 CUrHAn3 | T —— =
4 CUrHAN 4 T4
S CUrHAN 5 T
6 CUrHAN 6 T4
U CUrHAN 7 T4
22 CBPOC CUMH 8 CUTHAI 8 T )
BHYTPEHHSS KHOMKA 1_| o
CBPOC
MOCNEA.NOPT J
1]2|3l4]5]|6|7]s
7 MYCK PA3IP SGS 1/X
51  OTKIM SGS 2/X
52 OTKI2 SGS 3/X
53 OTKM3 SGS 4/X
54  OTKI4 SGS 5/X
55 OTKI5 SGS 6/X
43 BHELL OTKIT 1 SGS 7/X
16 BHELL OTKII 2 SGS 8/X
37 PA3IP COCE[]_1 SGS 9/X
38 PA3IP COCEf 2 SGS 10/X
25 PEJIE BPEMEHM CPAB SGS 11/X
11213l4l5]6|7]8
Puc. 1.3.10

B Tab6xn. 1.3.10 npuBenensl Haanucu, nosisistommecs Ha JKKU npu aBapusix. Haamucu
pacIoI0XKEHBI B IOPSAIKE YOBIBAHUS IPUOPUTETA.

Tabn. 1.3.10
Hannucu Ha qucniiee IIprnunHa nosiBJIeHUSA

(pacnono)keHsl IO IPUOPHUTETY)

Otka 5 OTKiroUeHre 5 TpUCOoeTMHEHHS IEPBON oUepeIu
1 ouepenp

Otkn 4 OtknrodeHne 4 NpUCOEeTNHEHHS IEPBOM ouepeu
1 ouepenp

Otk 3 OTxirouenre 3 mpucoeIMHeHHs IEPBOX ouepeu
1 ouepenp

Otkn 2 OTkirodeHne 2 NpUCOEeINHEHHS IEPBOM ouepeu
1 ouepenp

Otk 1 Otxirouenue | mpucoennHEHUs MIePBOM ouepenn
1 ouepenp

Otkn 5 OTkirodeHne 5 NprcoeIMHEHNs BTOPOM ouepenn
2 ouepenp

Otk 4 Otxrouenue 4 mprucoeIuHEHNUs BTOPOH ouepenu
2 oyepenp
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Haanucu Ha qucniiee
(pacmono>xeHsl IO IPHOPHUTETY)

IIplF{HlHlIIOHILHe}Hdﬂ

Otk 3

OTkirouenre 3 mpucoeInHEHNs BTOPOil ouepean

2 ouepenp
Otxka 2 OTtkiroueHre 2 MpUCOeINHEHNSI BTOPOI 0depenn
2 ouepenpb
Otk 1 OrtkimoueHue 1 mprucoeTMHEHUS BTOPOU odepeau
2 ouepenp

Bremnee otki. 1

OTxIroueHre IepBoi ouepeau 1o quckpeTHomy curnany (ot APT Ha
CMEKHOM CEKITHN)

Buremruee oTxi. 2

OTkiIr0YeHre BTOPOH ouepeu o auckpetHomy curnany (ot APT Ha

CME)KHOM CEKITHH)

Pasrp. cocen.

Pa3rpyska cocennel cexum nepBoii ouepenu

1 ouepenu

Pasrp. cocen. Pazrpyska cocenHeil cekliuu BTOpOW o4epean
2 ouepenu

1 ouepenp Pukcanys Mycka NepBoil ouepenn
cpabaTbIBaHHE

2 ouepenb ®dukcanus mycka BTOpoil ouepeau
cpabaThIBaHHUE

1 ouepenp Ilyck nepBoii ouepenu

ITyCK

2 ouepenpb Ilyck BTOpO¥ Ouepeau

MyCK

1.3.7 Ilepeuenp ycTaBok

Hazpanue, nuamna3oHsl 1 0003HaYEHUS] YCTaBOK ycTpoiicTBa npuseneHsl B Tabm. 1.3.11. B
KoloHKe «Hanamuep Ha qucriee» NpUBENCHO Ha3BaHUE yCTaBKHU 10 MeHro MMUYM tepMuHana u
YKa3aHO 3Hau€HUE YCTAaBKU 10 yMOIYaHUio. B konoHke «CBs3aHHBIN KIII0Y» 1JaHO 0003HAUYEHUE
yCTaBKHU 110 QyHKIIMOHANBbHOM cxeme (cM. [Ipunoxenue A). B kononke «/{nana3zon» npuBeieHbl
BO3MOJKHBIE 3HAUEHHUs YCTAaBOK. Eciu ycTaBKe COOTBETCTBYET ITPOTPAaMMHBIN KIIFOY, TO JAHBI TaK
K€ BO3MOXKHBIEC 3HAYCHUS JAHHOI'O KJIK0Ya.

Tabn. 1.3.11
Haanuce YcraBka CBs3aHHbII JInanmazon
HA qucCIIee KJII0Y
yeTaskn VYcTaBku nepBOH o4epenu pasrpysku
1 ouepenb P A py3
YycraBku BBon B felicTBre EpBOi ouepeyu pa3rpys3Ku 1
1 ouepensb (34T3) SGF 3/1 - BBCICHA
Bammra: 0 - BEIBE/ICHA
BBEICHa
YycraBku VYcTaBka 10 TOKY cpabaTbIBaHHs IEPBOW oUepeu
1 ouepensb
Tow cpad. : BO BTOPHYHBIX 3HA4YEHUAX, B AMIepax 0,1...40,0x Iy
6.50 A
YycraBku YcTaBKa BBIIEPKKH IO BPEMEHHU CpabaThIBaHU
1 oizigigia TOKOBOI'O OpraHa IepBO OUEpeIn pasrpys3Ku, B 0.05...300 c
1 ¢ ’ cekyHaax. Ciyxut ist oTcTpoiku ot MT3 mpu- T
COCIMHECHHUI.
ycrabBKu VYcTaBka BeIIEPKKH t] 110 BpeMeHM ITycKa epBOH
1 ouepelb
Brmepxxa 1: ouepeu pasrpy3kH, B CEKyHIaxX 1...2000 ¢
300 c
ycrabBKu VYcTaBka BEIIEPKKH t2 110 BpEMEHHU ITyCcKa IEpBOH
1 ouepens ouepeu pasrpy3kH, B CEKyHIaX 1...2000 ¢

Brimepxka 2:
600 c
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Hannuce YcraBka CBsi3aHHbIH Jlnanazon
Ha JHUcILiee KJI104
YcraBku YcraBka BEIIEPKKH t3 10 BpeMEHU ITycKa IepBon
1 ouepenb
qepeu pa3rpy3Kd, B CEKyHAAX
Beimepxka 3: oHcpeau p 194 ’ YHI 1...2000 ¢
900 ¢
ycraBkyu YcraBka BeIIEPKKY t4 10 BpeMeHU ITycKa IepBoi
1 ouepenb
qepeIu pa3rpy3Kd, B CEKyHAAX
Beimepxka 4: oHepeau p 194 ’ YHI 1...2000 ¢
1200 c
YcraBku YcraBka BbIIEPKKH t5 110 BpeMEHU ITycKa NEPBOI
1 ouepenb
qepenu pa3rpy3Ku, B CEKyHAAX
Bhlmepxka 5: OHCPEH pasrpy3kH, YHA 1...2000
1500 c¢
YCTaBKM VYceraBku 2 odepenu pasrpys3ku
2 ouepenb
YcTraBku Bgox B nelicTBuE BTOPOU ouepeau pa3rpy3Kku 1
- BBEJICHA
2 ouepens (MT3) SGF 2/1 A
BammTa: 0 - BeIBeicHA
BBeIeHa
YcTaBKyM YcraBka 1o ToKy cpadaTbIBaHUS BTOPOH oYepean
2 ouepens BO BTOPHYHBIX 3HAUEHHUAX, B AMIIEpax 0,1...40,0x Iy
Tox cpab.:
10.0 A
YCTaBKM VYcraBKa BBIIEPIKKHU 110 BPEMEHHU CpabaThIBaHUS
2 ouepene TOKOBOI'O OpraHa BTOPOH O4Yepen pasrpy3Ku, B
OTcTpoMKa : o (L05“.3OOC
1 ¢ cexyHnax. CiykuT 11 oTcTpoiiku ot MT3 mpu-
COEJIMHEHMUII.
YycraBxu YcraBka BeIIEP)KKH t1 10 BpeMEHH MycKa BTOPO
2 ouepenb
qepeu pa3rpy3Ku, B CEKyHAAX
Breimepxka 1: 0epeaH pasrpy ’ YHA 1...2000
60 c
YycraBxu YcraBka BeIIEP)KKH t2 10 BpEMEHH ITyCcKa BTOPOI
2 ouepenb
qepeu pa3rpy3Kd, B CEKyHAAX
Belmepxka 2 : oHcepeau p 194 ’ YHI 1...2000 ¢
120 c
YycraBxu YcraBka BEIIEP)KKH t3 10 BpeMEHH ITyCcKa BTOPOI
2 ouepenb
qepeu pa3rpy3Kd, B CEKyHAAX
Beimepxka 3: oHcpeau p 194 ’ YHA 1...2000 ¢
180 c
YycraBxu YcraBka BeIIEP)KKH t4 10 BpeMEHH IMycKa BTOPOM
2 ouepenb
qepeu pa3rpy3Ku, B CEKyHAAX
Beimepxka 4: oHcpeau p 194 ’ YHA 1...2000 ¢
240 c
YcraBkn YcraBka BBLAEPKKH t5 110 BpEMEHU ITycKa BTOPO
2 ouepenb
qepeu pa3rpy3Ku, B CEKyHAAX
Bulmepxka 5: OHCPEIH pasrpy3ki, YHA 1...2000
300 ¢
ycraBkn YcraBkH oprana MUHUMAIIbHON TOKOBOM 3aIUTBI
Opran I<
YycraBxu Beop B melictBue crynenu Bo3spara. CpabaThiBa- 1
Opran I< - BBCJICHa
HUE IIpeKpaIIacT pasrpysky B pexxuMe «APT SGF 21/1
BammTa: PEKp pastpysky B p 0 - BeIBeicHA
BLHIBEIIEeHAa
YCTaBKM VYcraBka 1o TOKy cpabaThIBaHHS 3allUTHl BO BTO-
Opran I<
WYHBIX 3HAYEHUSX, B AMIepax
Tok cpabB.: p ’ P 0,1...4,0 x Iy
5.25 A
ycraBxu VYcraBKa BBIIEPIKKHU 110 BPEMEHHU CpabaThIBaHUS
Opran I< o
BrimepxKa : BTOpOIt ouepenu MT3, B cekyHnax 0,05...300 ¢
0.05 ¢
YCTaBKM [Ipunnmn paboThl — cpabaThIBAaHUE IPU CHHKE- 0 3
Oprau I< HIH JBYX WK TPEX a3 SGF 21/2 - KoHTp. 3 da3.
[IpyHLMI PaBoTs 1 - xkoHTp. 2 da3.
KOHTP. 2 daz
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Haanuce YcraBka CBs3aHHbII Jlnanazon
Ha JuCcCILIee KJII0Y
YCTaBkK JeiicTBue curHana OJIOKMPOBKHM Ha BTOPYIO Odye- 1
Opran I< peib pasrpy3Ki SGF 21/7 - BB€ICHa
BJIOKMPOBKA : 0 - BeIBeIeHA
BBEIEHAa
VemEiEs HacTpoiika IUCKPETHBIX BXOI0B
IVCKpP. BXOIEL
Yorapxy/BXozH VcTaHoBKa MPOrpaMMHON MHBEPCUM HA JUCKPET- .
Bxomer 1.1-1.6 . SGC 1/1 1 - uHBepCHBIN
Bxom 1.1: HbIi Bxo7 1.1 0 - mpsiMoit
IpSMOM
YcraBku/Brome J51g ocTaibHBIX BXOJIOB C MIPOTpaMMHON HHBEP-
Bxomer 1.1-1.6 CHel IIPelyCMOTPEHBI aHATOTHYHBIE TyHKTHI Me- | SGC 1
uto. [logpobuee cm. m.1.3.4
e HacTpoiika BEIXOJHBIX pejie
BelxonHEIE pPejie
yerasxu/Brx.pene | [onxir0ueHHe CUrHaNA cpabaThiBaHus Pasrpys3ku .
PasTp.CHUTH. SGR 2/1 1 - meficTByer
Ha peme K1.1: CHMI'Ha/a K BEIXOAHOMY pene 1.1 0 - He fciicTBYeT
IercTByeT
yerasxu/Brx.pene | [onxir0ueHne CUrHANA cpabaThiBanus Pasrpys3ku .
PasTp.CHUTH. SGR 2/2 1 - meficTByer
Ha peme K1.2: CHMI'Ha/a K BEIXOAHOMY perne 1.2 0 - He fciicTByeT
He IencTByeT
YcraBku/BHX . pejie IIOHKmeeHHeCHFH&HaCpaGaTHBaHHHIEBpr3KH
Pasrp.curs. CUTHaJa K OCTAJIbHBIM BBIXOJIHBIM pelie BeimonHsA- | SGR 2
etcs aHanornygHo. [lompo6uee cm. m.1.3.5
yerasxu/Bux.pene | [[onxouenne curaana ITycka pa3rpysku K BbI- .
[lycK pasTpys3Ku 11 SGR 3/1 1 - geiicTByer
Ha peme K1.1: XOAHOMY peIIe 1. 0 - He feiicTBYeT
He IeNcTByeT
Ycraeku/Bux.pene | [ToakiroueHNe OCTAIILHBIX CUTHAJIOB K BRIXOAHBEIM | SGR 3
pere BeIIONHSAETCS aHasornyHo. [lonpobuee cM.
m.1.3.5 SGR 14
Yerasxu/Brx.pene | [onxioueHne CUrHaia cpabaTsiBanus TUI BbI- y
TUO BHX.CUTH. 1-uMIynbCHBIN
Pere K1.1: XOJIHBIX CHTHAJIOB K BBIXOJHOMY perie 1.1 SGR 21/1 G
IJITeJIb HEI
YcraBku/BHX . pejie IloaxmrodyeHne OCTaIbHBIX CUTHAJIOB K BBIXOIHBIM SGR 21
Twi BEX. CATH. pere BeIIONHSAETCS aHasornyHo. [lonpobuee cM.
SGR 22
m.1.3.5
ycrasxu/Bex.pene | [[onkimoueHHe CUrHAIA cpabatsiBanus [logxBar
llooxBaT peJse SGR 23/1 l-BBeﬂeH
Peme K1.1: pene x BeIxoaHOMy pee 1.1 0 - BBIBeCH
BEIBEIIEH
Ycrasku/Bux.pesne | [IoIKITIOYEHHE OCTAIBHBIX CUTHATIOB K BEIXOAHBIM
HomxmaT pene perie BeIIONHSACTCS aHaslornyHo. [lonpobHee cM. SGR 23

m.1.3.5

YcTaBku
MHoukaumsa

Hactpolika cBeTonnoqHON HHANKAUY (CUTHATIN3ALN

u)

YcraBku/VHOMKALL .
I[lyck pasrpy3ku

HO,Z[KJ'HO‘IGHI/IG CHUT'HaJ1a Cpa6aTLIBaHI/I$I HyCKa

1 - akTUBH3HpYET

VD1 : pasrpy3KH Ha NEPBBIA CBETOIUO/ SGS 1/1 0 - e axTHBI3Mp
AKTUBUIVPYET
yerasxm/Maaukal. | [JonxoueHne CUrHaia cpabateiBanus ITycka
I[lyck pasrpysku o SGS 12 l-aKTHBH3preT
VD2 : Pasrpy3KH Ha BTOPOH CBETOIUON 0 - He aKTHBHAHD
He aKTUBU3UD.
verapxu/Mumxan . | [logkmouenne curaana cpadbareiBanus [lycka
lycx pasrpysKs | pasrpy3Ku Ha OCTaldbHBIE CBETOAUOIBI. 1101p06- SGS 1

Hee cm. .1.3.6
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Haanuce YcraBka CBa3aHHbBIH Jlnanazon
Ha JucIiee KJII0Y
Verasiu/ MHIMKAL . IToaxmouenue curnana OTkmoueHue 1 Ha mep-
Orxil BEIH cBeTommo. Kak BumHo, Ha VD1 geiicTByroT SGS /1 1 - akTUBHU3UpPYET
VDl: cpabateiBanust o MT3 mepBoii u BTOpoii cTyme- 0 - He akTUBH3HD.
AKTUBUINPYET o
HeH
yerasru/Vuoukan. | [logkiaroueHne APYrUX CUTHAIOB Ha OCTaJIbHBIC SGS 3
CBETOJINOTBI TPOU3BOAUTCS aHATOTUYHO. [1o- ...
pobuee cMm. 11.1.3.6 SGS 13
Ycrasku/MHnvxal. | YeraHOBKA 3aIENKH HA nepBsii ceetoguon. C
CamornomxBatT o o l—BBeHeH
VD1: BKJIIOUEHHOH 3alleNkoi nHaukanus oyzer aktus- | SGS 29/1
: 0 - BeIBEIEH
BEIBEIEH HazK)CGpoca
Ycrasku/VHnvxal. | YeraHOBKA 3aIENKH HA BTOpOU cBeToaunon. bes
CamornonxBatT 1 - BBCIACH
VD2 : 3al1eNIKi MHAUKATOp MOTacHeT IpH Bo3Bpare cur- | SGS 29/2
: 0 - BeIBEIEH
BBEIEH HaJa.
y(C:TaBK“/ VHAMKAL. | VeraHOBKA 3aIENKH HA OCTATBHBIC CBETOTHUOIBI
aMoIionoxXxBaT
anayiornyHa. [Tompo6uee cm. 11.1.3.6 SGS 29
yerasxu/Muankan. | PasperneHne cOpoca CBETOIMOIHOM CHTHAIIN3A-
Cbpoc: o l-BBeHeH
I[1H, TIOJAXBAYCHHBIX pene U coobiThil Ha mucmee | SGF 15/4

OT Ouck.BXOIa:

0 - BeIBEIEH

BBEIEH OT BHEIIHETO CUTHAJA Yepe3 JUCKPETHBIN BXO]]
VEmEIER VcTaBku TpaHCc(pOPMaTOPOB
TpaHchopMaTOPLL
ycrasxs 3naueHue kodduiueHTa Tpanchopmaiu das-
TparchopMaTOPE 1...8000
KTT dasH.: HBIX TOKOB
60
Veranxy 3HaueHHe HOMHHAJIBHBIX BXOJHBIX TOKOB MaKCH-
TpaschOPMaTOPL MaJIbHOM TOKOBOM 3aIIUTHI. J{0KHO COBIAgaTh C L 5A
HgMé@aSH - ToK: ucrosb3oBaHHoi 00MoTkoit TT ¢a3 Tepmunana, B '
ammepax
M YcTaBKH BCTPOCHHOTO ociuiuiorpaga
Ocummnorpad
BrxroueHne\BBIKITFOUeHIE BCTPOSHHOTO OCIIHILIO-
Veranxy rpada. s mosHoN HACTPOWKH HEOOXOMMO HC-
Ocumniorpad M0JIb30BaTh NEPCOHANBHBINA KOMIIBIOTEP U HPO- BKJTIOUEH
P rpamMMy «Texom». Cm.11. «PexoMenmannu no yc- BBIKIIIOUEH
BKJIIIOUEH )
TaHOBKE MapaMeTpOB aBapHiiHOTO ociuuiorpada
1 peXUMa PETUCTPAITUN COOBITHIDY
Ycraeku

MeTon M3MEpPEHUM

Br10op MeTona n3MepeHui BXOAHBIX aHAJIOTOBBIX BEJIMYNH

YcTaBkU

MeTon m3MepeHUM

Br16op MeTo1a M3MepeHus aHAIOTOBBIX BEJIMYMH.
ITonpoOHee cMm.11. «PeKOMEHIAIUY 10 BBIOOPY

AMIUIATY THBIH
CpennekBanp-it

MeTon:
Pdypre METOJa U3MEPEHUIN HIDKE Dypre
YCTaBKK Br100p HCIoib3yeMbIX 0JI0KOB AUCKPETHBIX BXOJIOB M BEIXOJAHBIX PeJie
BJIOKM BX./BHX.
YCcTaBkK BBox B paboTy nepBoro 0J0Kka BX0JI0B/BBIXOJIOB
BJIOKM BX./BBHIX. SGR 1/1 1 - BBenmeH
Biox 1: 0 - BBIBEICH
BBeIEH
YCTaBKM Beoj B paboTy BToporo 0J10ka BXOI0B/BBIXO/IOB
BJIOKM BX./BBHIX. SGR 1/2 1 - BBenmeH

Bisok 2:
BBEIEH

0 - BeIBEIEH

YcraBka
Pejie BpemMeHU

YcraBku Pene BpemeHu
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Haanuce YcraBka CBs3aHHbII Jlnanazon
HA JUCILIee KJII0Y

YcTaBku YcTaBKka BBIIEPKKH IO BPEMEHHU CpabaThIBaHU

Pesne BpemeHn o
BH CHHCTO TauMEpa, B CCKyHIax
Brimepxka : yIp pa, YHA 0...60 ¢

10.0 ¢

YCcTaBKU

Hepequb BCEX IMMPOTPaAaMMHBIX nepeKn}oaneneﬁ C KOHTPOJIbHBIMH CYMMaMH
I[lporpaM. KJIOYM

ycrasxu YcTaHOBKAa KOHTPOJIBHOM CYMMBI IPOIPaMMHOI'O
I[lporpaM. KJIOYM
SGF 2: kmova SGF 2. Cymma paccuuteiBaercs metonom | SGF 2 0...255
1 npeo0pa3oBaHKs ABOMYHOTO YUCIIA B JECATUYHOE
y;TaBKM YcTaHOBKa KOHTPOJIBHOM CyMMBI IIPOTPAaMMHOTO
porpaM. KJIOUM
SGF 3: kimoga SGF 3 SGF 3 0...255

1

YcraHoBKa KOHTPOJIBHOM CyMMBI TPYIIIT MTPO-

F
rpammubix kmtoueit SGF, SGR, SGS, SGC u SGB 5G
YcTaBku SGR
MPOU3BOANTCS aHATOTHYHO. CyMMa pacCUHUTHIBA-

I[lporpaM. KJIOYM SGS 0...255
€TCA METOJOM npeo6pa30BaHI/IsI JBOUYHOI'O YHCJIa SGC
B AccatudHoe. Bee KOHTPOJIBHBIC CYMMBI B3aUMO- SGB

CBA3aHbI C YCTaBKaMU B MCHIO

1.3.8 IlepeueHb n3MepsEMbIX BEINUUH.
[TapameTpsl u3MepseMbIX BeIUYMH NpHBeneHbl B Tadn. 1.3.12. M3mepsiemble BeTUUHUHBI
JOCTYITHBI I mpocmoTpa yepe3 UMY B mynkre mento M3mepenus.

Tab6um. 1.3.12
Haanucs Ha HN3Mmepsiemblil napameTp JAunana3on
aucijiee
VsmepeHnsa
Neprirasse Wzmepsemble TOKM U HAPsDKEHUS B IEPBUYHBIX BETHYMHAX
Tox daser A: [lepBuyHOe 3HaueHUE TOKa (as3bl A, B AMnepax 010 1o 50xIn
Tox dasw B: [TepBuyHOe 3HaueHue Toka (asel B, B AMnepax ot 0 10 50x1In
Tox dasm C: [epBuuHoe 3HaueHue Toka ¢asel C, B AMmepax ot 0 10 50 x In
3MepeHMA
R — W3mepsiemble TOKM 1 HAPSHKEHHUS BO BTOPUYHBIX BEIMYMHAX
Tox dasm A: Bropuunoe 3HadueHue Toka (assl A, B Amnepax or 0 10 50 x In
Tox dase B: BropuuHoe 3HadeHue ToKa ¢assl B, B AMnepax or0 g0 50x In
Tox dase C: Bropuunoe 3HaueHue Toka ¢assl C, B AMnepax or 0 o 50x In
VsmepeHnsa
Ivcxp. Bxom CocTosiHAEe CUTHAJIOB Ha JUCKPETHBIX BXOJaX
Bxomer 1.1-1.6: | CocTOsIHUE AUCKPETHBIX CHTHAJIOB BX0/10B 1.1-1.6 0 wm 1
PIIB CB: CocTosiHUE BXOJHOTO TUCKPETHOTO CHIHAJIA OT OJIOK- 0 mwm 1
koHTakta CB
Copoc curs. : CocrosiHuEe BXOJHOTO TUCKPETHOTO CUTHANIA cOpoca CHr- 0w 1
HaJIM3ALHH
Ilycx PB: CocTostHIEe BXOJHOTO TUCKPETHOTO CUTHAJA ITyCKa BHYT- 0 mwm 1
pEHHero tanMepa
Bremn.oTksa. 1: CocTostHue BXOJHOrO IUCKPETHOTO CUTHAJA OT KOHTAakToB | O mu 1
peae TOP 100-APT Ha cMeXHOU CEKLIMU
BHemwH.OTKI. 2: CocrostHre BXOJHOTO TUCKPETHOTO CUTHAJA OT KOHTAakTOB | O i 1
pene TOP 100-APT Ha cMEXHOU CEKINH
Bamper: CocrosiHuE BXOJHOTO TUCKPETHOTO CUTHANIA «3ampeT pa- 0 mmn 1
00TBI»
VsmMepeHusa
BIxOMHEE pese CocTosIHHE CUTHAIIOB, MOJAaHHBIX HA BHIXOJHBIE pelie
Peye K1.1-K1.5: | CocTosiHHME CHTHAJIOB, TOJAHHBIX HA BEIXOAHBIE pere K1.1- | 0 wm 1
K1.5
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Hapgnucs Ha H3mepsiemblii mapamerp JAuanazon
JHCILIee
Pene K2.1-K2.7: | CocTOSIHHE CUTHAIIOB, IOJaHHBIX Ha BeIXOAHBIE perte K2.1- | 0 unnm 1
K2.6
Bri30B: CocrosiHue curiana, nogasHoro Ha pene K1.4 0 umu 1
HercrnpapHOCTS : CocrosiHue curnana, nogastHoro Ha pene K1.5 0 umu 1

1.3.9 [lepeueHb perucTpupyeMbIX apameTpoB
B Ta6un. 1.3.13 npuBesieH nepevyeHb perucTpupyembix napamerpon. [IpocMmoTpers 3aperu-
CTpUpPOBaHHbIE NapaMeTpbl MOkHO yepe3 UMY B myHkTe MeHio Perucrpanus.

Tabn. 1.3.13
Hagnuce Ha 3aperncTpMpoOBaHHbBIN apaMeTp JAunanazon
AUCILIee
PeTucTpauus JlaHHBIE TECSATH NOCICAHUX aBAPUHHBIX COOBITHI

AHajyior.s3Hau. : 0

C aHaJIOrOBBIMH BCIIMYMHaAMMN

Perucrpaumusa
AHAJIOT . 3HAUEHUN

Hara Hayana aBapuitHoro coObrtust Nel

01-01-00...31-12-99

1.Jlenn-mec-roy | BPEMS Hayaa aBaApUHHOTO COOBITHS (10 MULTMCEKYH) | 00:00:00.000...
YUY :MM:CC.MC 23:59:59.999
Perncrpauns | Tox a3bl A B nepBUYHBIX BEIMYMHAX B MOMEHT aBapuu
A;ziogéizaiem” (B MOMEHT OTKJIIOUEHHS, & €CJTH He OBLIO OTKIMOUEHHA — | ()., 50 x Iy
B MOMEHT IyCKa CTYIICHH 3aIl1T)
Perucrpauna Tok (azel B B IepBUYHBIX 3HAYEHUSIX B MOMEHT ITyC-
AHAaJIOT . 3HAYESHUA
Ka/cpabaThIBaHUs 3alIMT (aHAJIOTUYHO TOKY (a3bl A
Tox dasw B /cp 1T ( OKy (azbr A) 0...50 x Iy
Perncrpauns Tok ¢azer C B IEpBUYHBIX 3HAYCHUSIX, B MOMEHT ITyC-
AHAaJIOT . 3HAYEHUNA
K THIBaHUS UT (AaHAJOTMYHO TOK bl A
Tox dasm C a/cpabaTbiBa 3alIuT (aHAJIO 0 TOKy dassl A) 0...50 x Iy
Perycrpans JTUTEeNbHOCTh ABApUHHOM CHUTYallMM ¢ MOMEHTa ITyCKa
Anasor.sHauenwit | IEPBOM 3amyCTUBILIEHCS cTynmeHW 3amuT a0 MomeHta | 00.00;00.000...
HIATEIBEHOCTE BO3BpaTa BCEX CTyNEHEH 3amuT, 4Yackl, MuHY- | 24:59:59.999
Y4 :MM:CC.MC
THI;CEKYH/Ibl, MUJITUCEKYHIbI
Perucrpaumnsa o
CoBETuL: O Hannbie 250 mociaeaHuX JUCKPETHBIX COOBITHIA
PgrgCTp?”m JlaTta Hadana nuckpeTHoro coObrTust Nel 01-01-00...31-12-99
OOBITUM
1.Jlenn-mec-rox | BPEMs Hadasia IMCKPETHOTO COOBITHS (110 MIITHCEKYH) | 00:00:00.000...
YY:MM:CC.MC 24:59:59.999

Perucrpaumnsa
CoOrlTUM
IIyck
1 ouepenu

TekcToBoe Ha3BaHHWE COOBITHS, BBI3BABIIETO PETHUCTpa-
100310)

Perucrpaumnsa
Ocuuiorp. : 0

Jannbie 10 mociaeHIX OCIMIUIOrPaMM

Perucrpaumnsa
OcumiiorpaMm
1.I0eHb-Mec-TOno
Y4y :MM:CC.MC

Jara Hauasa 3anucu Nel BCTpoeHHOTO ocIpuuiorpada
Bpems Hauana 3anucu (10 MUJLTUCEKYH]T)

01-01-00...31-12-99
00:00:00.000...
23:59:59.999

Perucrpaumnsa
COpoC PEermcTp.

OuucTKa perucrparopa

Perucrpaumnsa
Cbpoc perucrTp.
BBIIIOJIHUTE

Ouuctka Bcex 3amucell aHAJIOTOBOTO M JUCKPETHOTO pe-
rucTpaTopoB, ocuwuiorpada. Ilocme ouncTku B Iuc-
KPETHBIX COOBITHAX OCTAaeTCsl OJ[HA 3aIllUCh C YKa3aHHEeM
BPEMEHH OYHCTKH PETUCTPATOPOB.
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2. PYKOBOACTBO IO 3KCIUVIYATAIIUU

2.1 O0mme yxka3anus

Okcutyatauus U oOCITyKHUBAaHUE YCTPOMICTB JIOJKHBI NPOU3BOAUTHCS B COOTBETCTBUH C
«IIpaBuiiaMy TEXHMYECKOW JKCIUIyaTalUU JJIEKTPUYECKUX CTAHLUN M CETE» M HACTOALUM
«PyKkoBO/ICTBOM IO 3KCIUTyaTallMu» Ha YCTPOMCTBA MPHU 3HAYEHUSIX KIMMATHUECKUX (aKTOpOB,
YKa3aHHBIX B HACTOSAIIEM JOKYMEHTE.

Bo3moxHOCTE paboThl YCTPOUCTB B YCIOBUSAX, OTIMYHBIX OT YKa3aHHBIX, JIOJKHA COIJIa-
COBBIBATBCS C IPEANPUATUEM-U3TOTOBUTEIIEM.

2.2 Mepsbl 0e30macHOCTH

[Ipu skcmmyatauuun U ucnblTaHUsAX ycrpoicTB TOP Heo0XoAMMO pPYyKOBOJCTBOBATHCS
«MexoTpaciieBbIMU TpaBUJIaMU 110 OXpaHe Tpyna (ImpaBujiaMu 0€30MaCHOCTH) MPH 3KCIUTyaTa-
UM DJIEKTPOYCTAHOBOK», a TakKe TpeOOBaHUSAMHU HacTosulero «PykoBoJCTBa MO 3KcILIyaTa-
OHUH».

MoHTax, 00CITyKMBaHHE U KCILIyaTallMI0 YCTPONCTB pa3pelaeTcs: MpOoU3BOAUTh JIMLAM,
MPOLIEAIINM COOTBETCTBYIOIIYIO IIOATOTOBKY.

BbiemMky OJI0KOB M3 YCTPOMCTB M UX YCTAHOBKY, a Takke paOOThl Ha 3a)KHMaxX yCTPOMCTB
clielyeT MPOU3BOIUTH IPU 00ECTOYEHHOM COCTOSHHH.

[lepen BkIItOYEHHEM M BO BpeMs pabOThI YCTPOHCTBA JOKHBI OBITH HAJAEKHO 3a3€MIICHBI
yepe3 3a3eMIIIOIIMN YroJbHUK ¢ KOHTYPOM 3a3eMileHus (KOpIycoM sSiueiiku, mkada) MEeAHbIM
IPOBOHHKOM CEUCHHEM He MeHee 4 MM® HaHKpATUaiIIaM TyTEM.

2.3 Pa3zmenienre 1 MOHTAXK

Buemnuii Buz, rabaputHble, YCTAHOBOYHBIE Pa3Mephbl U Macca YCTPOWCTBA MPUBEACHBI B
IpuiokeHnu B.

Cxema NOoJKIIFOUEHHS] BXOJHBIX JUCKPETHBIX CUTHAJIOB U BBIXOJHBIX PEJICHHBIX KOHTAKTOB
3aBUCHUT OT TUIIOMCIIONIHEHUs (BHYTpPEHHEW KOH(UIypaluu) ycTpoucTB. BHemHue anexkTpuye-
CKHME LIENH IOJKIIOYAIOTCS MPU IOMOLIM KIEMMHBIX KOJIOJOK M pa3beMOB Ha 3aJHEU CTCHKE
yCTpoKcTB. PacnonokeHue KjaeMM Ha yCTPOMCTBE MTOKA3aHO B IPHIIOKEHUH |

2.4 N3mepenne mapaMeTpoB, peryJIMpPOBKa H HACTPOIKa

PerynupoBka, mpocMOTp U HacTpoiKka MapamMeTpoB YCTPOMCTB OCYIIECTBIISETCS C MOMO-
IbI0 0JIOKA MHAMKALMK U YIPaBIEHUs WIM IO MOCIEA0BAaTeIbHOMY KaHalIy C MCIIOJIb30BaHUEM
MIEPEHOCHOT0 KOMITbIOTEpA C MPOTrPAMMHBIM 00ECIIEUEHHUEM.

CymecTByeT Tpu pexkuma padoThl Ooka nHauKanuu u ynpasienus ¢ JKKU nucnneem:

- IMCIJIEH MoTamieH;

- MHJIUKAIUS U3MEPEHUH JUIsl 1eKYPHOTO MepcoHana MpH HaKaTHM JIH0O00H KHOMKH (IIpH
MOTacIIeM JUCIIICE);

- MHJMKALUs MOJIHOLIEHHOI'O MEHIO JJisi paboThl obciyxuBatomero nepconana CP3A (na-
»atue Kotk «E» Ha 2 ¢).

N3mepenue, HacTpolika apaMeTpoB M YCTaBOK C IIOMOIIBIO IIEPEHOCHOIO KOMIIBIOTEPA C
COOTBETCTBYIOIIUM MPOTPaMMHBIM OOECIIEUeHHEM CBOJUTCS K BBI30BY MapaMeTpoOB, MOJJIEKa-
IIMX U3MEHEHHUIO, U MOCIEeAYIOIEeH KOPPEKTUPOBKE UX HA SKpaHe JucIuies. Y 100CTBO 3aKitoya-
€TCsl B YCTAHOBKE IapaMeTpOB U YCTaBOK B TaOJM4HON (pOpME C COOTBETCTBYIOLIMMH KOMMEH-
TapUsMU U MOJICKa3KaMH, UCKIIIOYAIOIIMMHU BHECEHUE OIINOOYHBIX JAHHBIX.

[Ipu m3MepeHuM U pPETyIUPOBKE MAapaMETPOB YCTPOMCTB BPYUHYIO C MOMOLIbIO OJIOKa
YIPaBICHUS U MHIUKALUU CBSA3b OIIEPATOpPA C YCTPOMCTBAMH OCYILECTBIISETCS C IOMOILIBIO Ye-
teIpéx kHomok (17, ”{”, ”E”, ”C”) ynpasnenns i JKKU mucrues.
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Taom. 2.4.1

Onepanusn Knonka JeiicTrBue
Brurrodenue nucruies (ipu morameHHoM COCTOSHUHM) | mobas | KpaTtkoBpemeHHOe Haxatne
Tamrenne nucmies C Haxxate Ha 2 ¢
Bxon B MeHIO E Hasxatne sa 2 ¢
Brixon u3 MeHro C "
BxoJ B mogMeHo E KpatkoBpemeHHOE HaXKaTHE
BrIxoa U3 moaMeHro C " -
[Tepemenienue no MeHro Ha 1 MyHKT BBEpX 0 KpatkoBpemeHHoe HaXxkaTue
[Tepemenienue no MeHIo Ha | MyHKT BHU3 J -"—
BricTpoe nepemenieHre BBEpX 110 MEHIO T JlnurensHOE Ha)KaTHe
BricTpoe nepemenieHre BHU3 MO MEHIO N -
Jlucreit moraiiexH
A
Bxmouenune Tamenue
JIro6as KinaBuia 'C' 2¢
o B
\
» HeucnpasHocts | > Cpabamemanie <€ " Msmepenns 1
3aIUAT
A
\
A
W3amepenus 2
Y Y
i Bxon B MeHIO
'E2c
P Meno | ‘ _ | Memnro 1 . - | Menro 1
- | Tommemo 1.1 [ 7| TMapamerp: X.XX
BbIxo/ 3 MEHIO A A
|\L| 'C2c " "
Menro 2 Memnro 1
ITommenro 1.2
i
' T
Menio N

Puc. 2.4.1. JleficTBus, ocyiiecTBiasieMble KHOIKAMU, IIPU JBUKEHUU 10 MEHIO

Hakatnem Ha KHOIIKM OCYILECTBIISICTCS TIEPEIBHIKEHHUE MO MEHIO W HACTPOWKa ImapaMer-
POB YCTPOHCTB, KOTOPbIE OTOOpakatoTCs Ha AUCIUIEE. B COOTBETCTBYIOMIMX MYHKTAaX MEHIO OTO-
Opakaercs cieayromias HHGOPMAITHs:

- U3MEPEHHbIC 3HAYCHHS TOKOB, HANPSKEHUH U COCTOSIHUS JAUCKPETHBIX BXOJIOB U BBIXO/I-
HBIX pele;

- 3apErUCTPUPOBAHHBIC BETMUNHBI aBAPUHHBIX PEKUMOB;

- copepxkanue 0ydepa coObITHIA,

a TakKe MPOU3BOJUTCS HACTPOIKA MapaMeTpOB yCTPOICTB:

- YCTaBOK M KOH(UTYpAIlMU TEPMHUHAIA;

- mapaMeTpoB TpaHchopMaTopoB (K03 HULmeHTs TpaHchopMaIUn);

- MapaMeTPOB PETUCTPATOPA;
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- MapaMeTPOB CBS3H;

- MIapaMeTPOB PEKUMA TECTUPOBAHUS,

- BPEMEHH | JIaThI;

- nHpopmanuu o0 yCTponcTBax.

Ha3znavenne KHOMOK ynpaBiieHUs MPU NMEPEABMKCHUHU 10 MEHIO YCTPOMCTB OTPaKEHBI HA
Puc.2.4.1u B Tabn. 2.4.1.

lNamenune XKKU ocymectBisiercss aBromarndecku yepe3 10 MUH mociie nmociaeaHero Haxa-
TUA JI000H U3 KHOMOK WU BhIBOAA mocneanero coobmenus. JKKW MokHO moracuTh NpuUHYIH-
TETFHO HakaTueM Ha 2¢ KHONKH «C», HAaXOACh B dKpaHE WHIWKAIIMH U3MEPEHUMN, CUTHAIIN3A-
MU CpabaThIBaHUS 3alIUT WM CUTHATN3AlMK HEUCIIPABHOCTH MPH YCIOBUU, YTO CUTHATH3AIUIO
MOHO COpOCHTh. B TpPOTHBHOM ciTydae TEKCT COOOIIEHHS O HEUCIIPABHOCTH WJIU CpadaThIBAHUU
3allUTHl OCTAHETCS Ha JucIiee B TeueHue 10 MuH.

2.4.1 N3mepseMble mapaMeTpbl

B ocnHoBHOM MeHIO «3MepeHMs» MOXXHO MOCMOTPETH 3HAUEHUS TEKYILHUX aHaJIOTOBBIX
BEJIMYMH TOKA U HAIIPSKEHUS, COCTOSIHUE IUCKPETHBIX BXOJHBIX U BHIXOJHBIX CUTHAJIOB.

B mTatHOM pexxume (HET aBapUiHBIX cUTyaluii, myckoB, HeucrnpaBHocTei) KKU nuc-
rwied noramieH. s monydeHus MHGOPMAIUU O TOKaX M HANPSHKEHUSX MPUCOSAUHEHUS ACKYp-
HOMY I€pCOHATY HE0OXO0IMMO IIPOCTO HAXKATh JI00YIO0 KHOIIKY IO/ IUCIIIIEEM, ITOCIIE YEro 3aro-
paercs MoJICBETKA JUCILIes], ¥ MOSABIAOTCS 3HaueHus. Ha skpan Oy1yT BBIBEJEHBI TOJIBKO TEKY-
1€ 3HaU€HUs BEJIMYUH, HO JIOCTYIl B OCHOBHOE MEHIO 3amnpeuiéH. BHavyane npoucxoautr uaau-
Kalus 4eThIpEX 3HAUCHUH TOKOB, JAJIS MOJy4eHHUs MH(DOPMAIUKN O HAMPSDKEHUX (€CIU UMEIOTCS
L[ENU HaMpSHKEHUS B YCTPOHCTBE) HEOOXOIMMO HAXKaTh KHOIKY «BBEPX» HIIA «BHHU3Y.

IIpy mosIBIEHUU HEHCIPABHOCTH YCTPOMCTB MJIM PErMCTPALUU KAaKOro-IMO0 COOBITUS Ha
JUCIUIEN BBIBOJUTCSA COOTBETCTBEHHO KOJ HEHCIIPABHOCTU WJIM paciindpoBKa COOBITHS U BKIIO-
yaercsa nojcBeTka. OHa BbIKIro4aercs yepe3 10 MUH mocie HakaTusl KHOIKU WM IOSIBJICHUS
coObITHd Ha quctuiee. Haxatuem mo60i kHonkH yepe3 10 MuH U Gojiee MOXKHO BbI3BaThb BHOBb
naHHoe coobmeHre. OHM MUMEIOT HaMBBICIIUI MPUOPUTET MO CPAaBHEHMIO ¢ u3MepeHusmu. [lo-
STOMY NPU HAJIWYUK COOBITHS MM HEHCIIPABHOCTHU JJIS MOJyYEHUS TEKYLIUX W3MEpEeHUil Heoo-
XOJMMO CHayaJla HakaTh JI00YI0 KHOMNKY (MOSBISAETCS COOBITHE MM KOJI HEUCIIPAaBHOCTH, KOTO-
pBIe JEKYPHOMY HEOOXOAMMO 3allncaTh B )KYpPHAJl BMECTE CO CBETOJIMO/AAMHU), a 3aTEM KHOIIKY
«E» g mepexoja OT ’KpaHa MHAMKALMM HEMCIIPABHOCTHU B SKpaH MHIMKALMU CUTHAIU3ALUN
cpabaTbIBaHU 3alUT WK YKPaH U3MEPEHUH.

JlocTynl B OCHOBHOE MEHIO — HA)KaTUEM Ha 2 ¢ KHONKU «E».

Bo Bpemst Hanago4yHbIX pabOT, UCHBITAHUHN U T. II. PEKOMEHAYETCsl IPUMEHATh 0oJiee UH-
(dbopMalMOHHBII pekuM, BOii1 B OCHOBHOE MeHI0. B MeHto «3Mepenus» oroOpakaroTcst 3Ha-
YeHHs] U3MEPEHHBIX (Pa3HBIX TOKOB, TOKAa HYJEBOM MOCJIEI0BAaTEIIbHOCTH, BHIYMCIEHHOE 3HAYe-
HUE TOKa HeballaHca, JIMHEeWHbIe HANps KeHUs, HAllPsDKEHUE HYJIEBOM MOCIE0BaTEIbHOCTH, CO-
CTOSIHUE JUCKPETHBIX BXOJHBIX CUTHAJIOB U BBIXOJHBIX Pelie YCTPOUCTB.

CocrosiHMe BXOAHBIX CUTHAJIOB OTOOpakaeTcs cienayroummM odpasom: 0 - HampspkeHUe Ha
BXOJl HE IIOJIaHO, | — HampsKeHHe Ha BXOJl MOJAaHO, HE 3aBHCUMO OT TOr0, KaK CKOH(UI'YpHUpO-
BaH BX0J (C uHBepcueil uiu 6e3).

CocrosiHue BBIXOJHBIX pelie 0TOOpakaeTcs Kak |- Korza BhIXOJHOE pene cpadoraHo, 0 —
KOT'JIa BBIXOHOE pelie 00eCTOUCHO.

[TapameTpsl H3MEPSIEMBIX BEJIMYUH IPUBEACHBI B pasznaene 1.3.

2.4.2 3apeructprupoBaHHbIE TapaMeTPbI

B mento «Peructpanus» oToOpakaroTcsi 3aperucTpUpOBaHHbIE aHAJIOTOBBIE U JIUCKPETHBIE
COOBITHS, MEpeUYeHb KOTOPBIX IpuBenEH B pazzaene 1.3. OuucTka peructparopa aHajJOroBBIX U
JTMCKPETHBIX COOBITMH M cOpPOC BPEMEHHU BKIIIOYECHUS/OTKIIIOUEHUS BBIKIIFOYATEINS OCYLIECTBIIS-
eTcsl MyTeM BXOJa B MOJAMEHI0 MyHKTa «COpoc cOOBITHI», B KOTOPOM MOSBISETCS MOATBEP-
parowmui 3anpoc. IlonreepxaeHue npous3BoANUTCS HakaTueM KHOnku 'E'.
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2.4.3 Hacrpoiika ycTaBok

Ha3Banus, nuana3oH U Apyrue napaMmerpsl YCTaBOK NPUBEACHBI B pasneine 1.3 g KoH-
KpPETHOT'O TUIIOMCIIONIHEHUS YCTPOMUCTB.

BricTaBneHue ycTaBoK CTyNEHEH 3alluT MO TOKY U BpeMeHH, (PYHKIMI aBTOMAaTUKH, IpO-
U3BOJUTCSI B OCHOBHOM MEHIO B OKHE «YcCTaBKW». Bce ycTaBku M mapameTpsl YCTPOMCTB JOC-
TYIIHBI JUI IPOCMOTpPa B COOTBETCTBYIOIIMX IIYHKTax MEHIO. B pexxume n3MEeHEHHUs yCTaBOK pe-
Jnaktupyemas nudpa win JecsTUYHas TOYKa HaXOJUTCS B pekuMe MeplaHus Kypcopa. Haszna-
YeHHE KHOIOK YIPABJIEHUS IIPU M3MEHEHUHU IapaMETpOB M YCTaBOK YCTPOMCTB OTpa)KEHbI Ha
Puc. 2.4.2 u B Ta6n. 2.4.2. PegaktupoBaHue U BBOJ HOBBIX 3HAYCHUH YCTaBOK M HEKOTOPHIX Ta-
paMeTpoB BO3MOXKHO TOJIBKO IPU OTKPBITHH Mapois (3HaueHue no ymosrdanuio 001).

3anpoc Ha OTKPBITHE MapoJIsi MPOU3BOAUTCS IPU BXOJIE MEPBbII pa3 B peKUM M3MEHEHUs
YCTaBOK, MOCJIE€ BKJIFOYEHHsI YCTPOWCTB WIIM 1OCIIe BKIItOYeHus auciies (nmapons MUM). IIpore-
Jypa OTKPBITHS HapoJisi aHAJIOIMYHA PEJaKTUPOBAaHUIO U BBOJAY ycTaBKU. IIpu HempaBuUIbHOM
BBOJI€ 3HAUYEHUS MapoJjisl IPU OTKPHITUH, ero 3HadeHue cOpaceiBaercss B 000, mocie yero HeoO-
XOJIMMO BBECTH NPAaBUJILHOE 3HAYEHMsI MapoJisl. 3aKpbITUE MAPOJIs MPOUCXOIUT aBTOMAaTHUYECKH,
10 UCTEYEHNUN 3 MUH IOCJIE MOCIEAHETO PENAKTUPOBAHUS YCTAaBKUA WM IIPHU BBIKIIOYEHUH JHC-
wiest kHonko# 'C'. Mi3MeHeHue maposis J10CTyla K peAakTUPOBAaHUIO YCTAaBOK IPOU3BOIUTCS B
COOTBETCTBYIOIIEM IIYHKT€ MEHIO «CBsA3b», MPOCMOTP CTApOro 3HAYEHMS IApOJIsi BO3MOKEH
TOJIBKO IIPU OTKPBITOM IapoJie.

Bxox: naxxatue 'E' Ha 2¢

VYcraBka VYcraBka
Vcrapka:0.00 Vcrapka:0.00

Beixon ¢ coxpanenuem: Haxkarue 'E' Ha 1,5 ¢

Brixop 0e3 coxpanenus: Haxxkatue 'C'Ha 1 ¢

a)
YcraBka YcraBka YcraBka
VYeraBka:0.00 VYeraska:0.00 Veraska:0.00
Br16op penaktupyemoii nugpsl: Haxarue 'E'
0)
YcraBka YcraBka
VYeraska:0.001 VYeraska:0.011

YBenuueHue peakTUpyeMoil [UdPBI U YCTAHOBKA IECATUYHOM TOUKH: HaxaTue '
Y MeHbIICHHE PEAKTHPYEMOH E(PEI i YCTAHOBKA JCCATHIHOMN TOUKM: Haxarne V'
B)
a) — BXOJI/BBIXO/] B PE&KUM M3MEHEHUS YCTABOK,
0) — BBIOOD penakTupyemMoil UGPhI UK ACCITUIHON TOYKH,
B) — U3MEHEHUE PEAAKTUPYEMON LIU(PPBI U YCTAHOBKA AECATUUYHON TOUKU
Puc. 2.4.2. JlelficTBus, OCyIleCTBIsIEeMble KHOIIKaMU IIPU PEIaKTUPOBAHUM YCTABOK/TIapaMeTpOB
YCTPOMCTB

[TonbITKa BBECTH 3HAUEHUE YCTaBKHU, BBIXOJAIIEE 3a TPAHULIBI AWANIa30HA, IPUBOAUT K CO-
XPaHEHUIO 3HAYEHUsI YCTABKH J0 peAaKTUPOBaHUS (AHAJIOTMYHO BBIXOAY U3 PEKUMa WU3MEHEHUS
yCTaBOK 0€3 COXpaHEHUs).

[TapameTpsl cTyneHel 3allUT 3a/1al0TCS B COOTBETCTBYIOLIMX IYHKTAaX MOJAMEHI0. TOK u
HanpspKeHUue cpaOaTbhIBaHUS CTYNEHEH 3aIllUT 3a/1aeTcsi BO BTOPUYHBIX 3HAYCHMSX, 32 UCKIIIOYe-
HUEM 3alUThl OT 00pbIBa (a3, rje ycTaBka 3aJaeTcs B IpoLeHTax. BXol B MOAMEHIO OCYIIECTB-
JS€TCsI KpaTKOBpeMEHHBIM HaxkatueM (<1 c¢) knonku 'E'.
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Tab6n. 2.4.2

Onepanus

Knonka |

HeiictBue

H3menenue YCTaBOK CTyHeHefI 3allluT

Bxon/Brixos U3 pekrMa U3MEHEHHS YCTaBKH ¢ COXPaHEHH-
€M OTPEJaKTUPOBAHHOTO 3HAYEHUS

E

Haxatmne Ha 2 ¢

Brrxop u3 pexxnMa u3MeHeHHs yCTaBKH 0e3 COXpaHeHUs
OTPEAKTUPOBAHHOTO 3HAYCHUS

@!

Haxatue nal ¢

Br16op umdps! 11 penakTupoBanus (II00YepeiHo)

Haxxatue na Bpemst <0,5 ¢

VYBenuueHune pegakTapyeMoi nudpel/mapamMeTpa

YMeHbIIeHre pelakTupyeMoi nudpel/mapamerpa

BricTpoe yBenuuenmne pegakTupyemoi nugpsl/napamMerpa

I[J'II/ITGJ'ILHOG Ha)XaTHue

BricTpoe ymeHblIeHHE penakTupyeMoi nudpbl/napaMeTpa

||« ||

n

Kondurypanus BXoaHbpIx AMCKpeTHbIX curHainoB (Bxoast 2.1-2.6, Bxoas! 3.1-3.6) mpous-
BOAMTCSA MIPH MOMOIIU MEHIO cienyromum obpa3zom (Puc. 2.4.3 u Puc. 2.4.4):

Jlucruteit moramex

Bxirouenne
'E'0,2 ¢

Hsmepenus
Perucrparus

YcTaBku

Cas3b
TectupoBanue

MT3 3-s cTynens

JIuckp. BXOabI

JIMCKp. BXO/IBI

\

JIMcKp. BXOzIBI

Puc.2.4.3

Bxonpr 2.1-2.6

Bxon 2.1: "

Bxoapl 3.1-3.6

T"azoBas oTKII.

Buemnee otkn2

IIpsmoit

Bxon 2.2:
WuBepcHplit

Bxon 26 g

WuBepcHplit

IIpumeuanue x Puc. 2.4.3 - Homep 6xo0a u naznauenue 6xo0a («npamou» uiu «uHeepc-
HbLULY) 8blOUpaemcst nymem YCMAaHOBKU KYPCOPA HA HYICHYIO NO3UYUIO C NOMOWYbIO KIABUUL CO

cmpeKkamu.

i

\ A

<&
<

| Jlucnuieii morameH

Wsmepenns
Perucrpanus

YcraBku

Brurouenue
'E'0,2 ¢

Casisb

Tectupopanue

MT3 3-s cTynens

JlucKkp. BXO/bI

JIMCKp. BXOIBI
Bxomsr 2.1-2.6
Bxoner 3.1-3.6

T'azoBas OTKII.

Jluckp. BXOabl

Bueninee oTkin2

Puc.2.4.4

T'a3oBas oTKII.:

) I
K Bxoay 2.1: Howmep Bxoza
MOJKII0YEHa [

BBIOMpaeTCs "IPOKPYTKOi"

Ipumeyanue x Puc. 2.4.4 - Haznauenue kascooeo KoHuaypupyemozo 6xo0a onpeoeisent-
€5l YCMAHOBKOU KYPCopa HA HYJCHYI0 NO3uyuio (8 npumepe — smo «lazosas omxu.»), a 3amem,
8b100pOM ONYUU «NOOKTIOUEHOY, «He NOOKIIUeHo» (8 npumepe «I azoeas omki.» NOOKIOYEHA K

Bxooy 2.1).

Kondurypanus Beixogusix pene K2.5, K2.6, K3.1-K3.6 npousBoautcs mnonb3oBaTesieM
aHAJIOTUYHO BBILIENIpUBEIEHHOMY. Kpome TOro, nMeercsi BO3MOKHOCTh BBECTH B JIEMCTBHE (BbI-
BECTHU U3 ACHCTBUS) KXKIbINA U3 OJIOKOB BBIXOJIHBIX PEJi€ O OTJAENbHOCTH, cM. Puc. 2.4.5.

42
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\ A

C
<
<

Jlucnneii noramen Hsmepenus
Perucrpanus
VYcraBku VeTaBKu

Brurouenne Yerapku < > JIuCcKp. BXOIbI
- Brixosble pene

'E'0,2 ¢ Casi3b Yerapku
> Brixosie pene < > JleiicTBue
TectupoBanue Brixoanbie perne

Wunnkanus

» Perne Gnoka 1:
Paspenreno
Pene Gioka 1:
Pazpenreno
Pene Gioka 1:
Paspemeno

JlelicTBre <

MT3 Icrynens
MT3 2cr, T1

ATIB

Puc.2.4.5

2.4.4 TectupoBaHue

Pexxum TectupoBaHus MpenHa3HAaueH NI MPOBEPKH MoJauell TOKOB M HANpPSKEHHUH ycTa-
BOK M3MEPUTEIIBHBIX OPraHOB M KaHAJOB OTKJIIOYEHUN BO BPEMs IIPOBENEHUS MEPONPUATHH IO
oOciyxuBanuto. /1y BXxoga B peXKUM TECTUPOBAHUS HEOOXOAMMO BOWTH B IIABHOE MEHIO U BbI-
Opatb Bua tectupoBanus «Tectsl MO» mim «Tectbl morukuy. 3ateM BbIOpaTh PEXXUM «TECThI
pa3peLIeHb.

B pexxume tectupoBanus «Tectel MO» Ha nUIIEBOM NAaHENIN yCTPONWCTBA MUTAeT CBETOAM-
on1 «Tect». [1o oOkOHYUaHUM TECTUPOBAHUS HEOOXOAMMO BBIMTH U3 PEXKUMA.

[Tonpobuee paboTa ¢ peXKMMOM TECTUPOBaHUA onucaHa B 11.3.3.3.

2.4.5 ITapameTpsl 1OCIIEN0BATEIBHOM CBSI3U

B mento «CBs3b» onmpenenstoTcss napaMmerpbl MEepeHEro W 3aJHUX IMOPTOB IMOCIEA0BaA-
TEJIbHOM CBA3U:

- Anpec (ot 1 1o 255),

- CxopocTts nepeaauun aanubix (ot 1,2 no 19,2 Kéut/c),

- [Tapons (ot 1 1o 999).

3HavyeHus1 mapoJieil 1ocTyna K M3MEHEHMIO YCTaBOK uepe3 MHTepdeiic JIUIeBoi maHenu
yCTpOMCTBA, NMEPEAHUNA U 3aJHHUE MOPTHI MOCIEA0BATEIBHON CBA3M OTOOPAXKAIOTCSI TOJIBKO MpPU
OTPBITOM IIapOJIE MECTHOM CBSI3U, B IIPOTUBHOM Cllydyae BMECTO MX 3HAUEHUH Ha JUCILIEE OTO-
Opaxkaercs «***y,

Wnaukanus akTUBU3alUMM TEpPEIHEro MNOopTa IOCIEeNI0BaTeIbHOM CBSI3U OTOOpa)kaeTcs
TOJIbKO Ipu mnojakmoueHuu K Hemy IIK ¢ coOTBeTCTBYIOLIMM IMPOrpaMMHBIM 00€CIIEUEHHUEM.
3anuuit nopt SPA-TTL cunrtaercs akTUBHBIM 10 YMOJIYaHMUIO.

2.4.6 Uudopmanus 06 ycTpoiicTBax

B mento «MHpopmanus» 0ToOpaXkaroTcs OCHOBHBIE CBeJIeHUsI 00 yCTPONWCTBAX:

- nata B popmate n1a-mm-IT (ot 01-01-00 mo 31-12-99),

- Bpems B popmare yu:Mm:ce (ot 00:00:00 no 23:59:59),

- HOMEp siUCHKHU, B KOTOPOH YCTaHOBJIEHO JJAHHOE YCTPOUCTBO (3 cMMBOIIA),

- Ha3BaHue ycTpoiicta (Harpumep, TOP 100-MT3 31 wiu TOP 200-L 02),

- Bepcusi mporpammHoro obecriedenus (Hampumep, 01A).

W3meneHne mapaMeTpoB YacoB - KaJCHIAps MPOM3BOIUTCS IyTEM BXOJa B PEXKHUM H3Me-
HEHMsI YCTaBOK (B COOTBETCTBYIOLIUX MOJMEHIO) U YBEJIIMUEHUEM WM YMEHbIICHUEM Ha €IUHH-
Iy U3MEHSEMOro napaMmerpa JaTbl UM BpeMEHH. 3alucCh U3MEHEHHOrO 3HAUYEHHUs MapaMeTpoB
JIaThl UJIM BPEMEHU aHaJIOTUYHA BBOY YCTABOK.

2.5 PexkoMeHIallMU 10 YCTAHOBKE NIAPAMETPOB CBSI3H

Jlnist KOppeKTHOW paboThl MOPTOB MOCIEI0BATEIBHOM CBA3M HEOOXOIUMO 3a/1aTh UX Hapa-
METPBI (0151 Kaxc0020 nopma 8 omoenbHocmu!):

- CKOpOCTh 0OMeHa 110 MociIeI0BaTeIbHOMY KaHaily (3aBojckast ycraBka — 9,6 Kour/c);

- SPA-anpec ycTpoiicTBa (3aBojCKas ycTaBka ajapeca - 001);
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- MapoJb nopTa (3aBoAcKoi mapois - 001).

Jlnst paboThl ¢ KJIaBUATYPOIl HEOOXOMMO 33/1aTh B MEHIO naposs MUM.

[Tpu noaxmoueHnu HoyTOyKa WK cucreMbl ACY K mOpTy CBsI3U HEOOXOIUMO B IIPOrpaM-
Me 3a7aTh [1apoJib UMEHHO JAHHOI'O IIOPTa CBSI3U («aKTUBHOI'O» IOPTA CBA3H).

3HaueHus MapaMeTpPoB CBSA3U JOJHKHBI ObITh YCTAHOBJIEHBI OJJUHAKOBBIMU KaK B YCTPOMCT-
Bax, TaKk U B IPOrpaMMe, C IOMOLIbI0 KOTOPOH OCYILECTBISAETCS CBA3b IO MOCIEN0BATEILHOMY
KaHaly.

Hanuuue cBA3U MOKHO ITPOKOHTPOJIMPOBATh B MEHIO «CBS3b» 110 CYETUUKY MOHUTOpPA aK-
THUBHOTI'O NOPTA, OTCUUTHIBAIOIIETO BPEMSI C MOMEHTA MOCJeIHEN NMPUHATON MOCBUIKH IO TOCIe-
JI0BAaTEJIbHOMY KaHaIly.

2.6 PexomeHaumu 1o ycTaHOBKe KOH(PMIypauMu yCTPOHCTB

Kondurypauuo ycTpoicTB, yCTaHOBICHHBIX Ha KOHKPETHOM NPUCOEAMHEHUH, PEKOMEH-
TyEeTCS BBITIOIHATH B ONPESIICHHOHN TTOCIIe0BATEIbHOCTH:

- I0J1aTh MUTAaHHE Ha YCTPOWUCTBO 3aLUTHI;

- YyCTaHOBHUTH KO3((ULUEHTHl TpaHChOpMaluu TpaHCPOPMATOPOB HANpPSIKEHHUS, TPAHC-
¢dbopmaTopoB (azHBIX TOKOB, TOKA HYJIEBOU MOCIEI0BATEILHOCTH, 3a/1aB UX B MEHIO «Y CTaBKH»/
«Tpancopmaropsi»;

- YCTAaHOBHUTbH YCTABKH 3aIIUT (110 TOKY/HANPSDKEHUIO cpabaThIBaHUs, BpEMEHHU CpabaThiBa-
HUSI, BUJ] XapaKTEPUCTHUK U JIp., 3aIHCaB UX C TAPOJIEM;

- YCTaHOBHTbH PEKUM PaOOThl TUCKPETHBIX BXOJAHBIX IENel, BKIOYas MaTPUILy BXOJHBIX
CHTHAJIOB M UX WHBEPCHIO;

- YCTaHOBUTh PEKUMBI paOOTHI BBIKIIOYATENIEM, CUTHAIMU3ALUY, ABTOMAaTHKHU, BBIXOJHBIX
pesie MporpaMMHBIMHU KITFOUaMH.

[Tocne ycTaHOBKHM yCTaBOK, IPOIPaMMHBIX KIIFOUEeH HEOOXOAUMO MoAa4Yel TOKa MPOBEPUTH
YCTaBKH, a B PEKUME OMPOOOBAHUS WIN «TECT JOTHKNY YOCIUTHCS B PAaBUIBHOCTH BHIOPAHHO-
ro ajnroputMa paboTsbl.

Ilpumeyanue - Yempoiicmea nocmasnsaiomcs ¢ 3a800a-u320mosumens 6 ONpeoeNénHou
KOHGu2ypayuu (3a800cKue yCmagKu), KOmopas OpueHmupo8ana Ha mpaouyuoHHoe npumMeHeHue
YCMpOUCmM8E 3auumol U agmomamuxu. B makou kongueypayuu ycmpoucmea 6blnOaHAIOM C80U
OCHOBHble (OYHKYUU NO 3auUMam, YNpasieHuro GblKI0Yamenaimu, CUSHAIU3AYUL, agmomamuxe.
Oonako, 015 Kaxrc0020 KOHKPEMHO20 00beKkma mpeoyemcs YCmaHo8ums maxKou peicum QyHK-
YUOHUPOBAHUSL YCMPOUCME, KOMOPbILL COOMEemcmayem O0eucmsayrouemy npoeKmy u 3a0aHHbIM
VCMABKaM.

[Tocse BBIMONHEHUS BBILICTIEPEUHCICHHBIX ACUCTBUI YCTPOUCTBO TOTOBO K BBITOJHEHUIO
3aJJaHHBIX (QYHKIIHI.

2.7 PexoMeHIanMu N0 YCTAHOBKE APAMeTPOB ABAPHIHOI0 OCHMJIJIOrpada U pexuma
perucTpauuu coobITHI

Jlns BBoja B paboty ocimuniorpada HeoOXOAMMO 3a/aTh B MEHIO TepMHMHaia Y CTaBKH/
Ocnumiorpad pexuM padoThI «BKITIOUYEHY.

Kondurypuposanue ocruuiorpada ocyuecTBiaseTcs TOIBKO MPH IOMOIIY KOMIIbIOTEpa C
YCTaHOBJIEHHBIM mporpaMMHbIM obecrieueHneM TECOM. Omnucanue paboThl, MOJIKIIOYEHHE
TepMHUHaJIa U HacTpoiika cBs3u ¢ [IK Haxoaures B ¢aiilyie moMomy nporpamMmsl.

[Tocne 3amycka mporpaMMbl U BEIOOpA M3 CHKCKA TUIA TEPMUHATIA, HEOOXOIUMO 3alTH B
MEHIO MporpaMmsbl U BeIOpaTh Pexxum/ Ilapamerpsl. 3aTeM cUMTaTh CYIIECTBYIOLIYIO KOH(UTY-
paruio, eciau HeoOX0JUMO €€ U3MEHUTh, UM HadyaTh CO3/aBaTh HOBYIO. J{J1s HACTPOUKHU OCLIMII-
norpacda BbI3BaTh okolko «Ilapamerpsl ocumnorpaga» uepe3 mento JonoanurensHo/ Iapa-
MeTpbl ocuuiuiorpaga (cm. Puc. 2.7.1). Okoniko pa3aeneHo Ha 30HBbI.

3oHa 1 — 3T0 mepekiIroYaTeb pa3penieHus padoTsl ociuiorpaga. ITOT napamerp A0CTy-
IIEH TaKXke JUIsl U'3MEHEHUsI Yepe3 MEHIO TepMHUHAIA.
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30Ha 2 BBIOMPAET PEXKUM 3aIIMCU OCLUIUIOIPAMM — C HACBILIEHUEM WJIU niepe3anuchbio. [lpu
3aroJIHEHUH NaMATU ociuiuiorpada B pexxume [lepesanucu HOBas ocuMUIOrpaMMa CTUpPaeT ca-
MYIO CTapylo, a B pexxume HachllieHus — 3anuch HOBBIX OCLUJUIOTPAaMM HE BEJIETCS /10 TeX IMOp
noka He OyJieT Mpou3BeIeHa OUUCTKA MaMATH.

B 3one 3 BrIOMparoTCs aHAJIOTOBBIE KaHAIIBI, KOTOPBIE TOJDKHBI OTOOPaKaThCsl HA OCIIHII-
gorpamme. OT KOJTMYECTBA BHIOPAHHBIX KaHAJIOB 3aBUCUT pacxoi namsaTH. O0mas AIuTeIbHOCTb
OCIIIJUIOTPaMM, T.€. CYMMapHasi eMKOCTh ociiiiiiorpada, oroopaxkaercst B 30He SB.

B 3one 4 ycranaBimmBaeTcs 4acToTa JAMCKPETU3ALlMM aHAJIOrOBOIO CHUTrHajla. Yem BbIlIe
4acToTa, TeM OoJibllle BHIOOPOK 3a MEPHUO/] 3alIMChIBACTCS B IaMSATh U COOTBETCTBEHHO BBIILIE Ka-
4eCcTBO 0TOOpaskeHHs! KpUBBIX. OHAKO NP BBICOKOM 4acTOTE BHIOOPOK YMEHBILAETCS CyMMap-
Hasi eMKocTh ocuuiuiorpaga. jis O0nbIIMHCTBA MPUMEHEHUN PEKOMEHAYETCSI MCIO0JIb30BaTh
yactotry 800 I['m, 3a MCK/IIOUEHHMEM HEKOTOPBIX MCIIOJHEHMH TepMHHANOB. YacToTa BBIOOPOK
1600 I'm MOxeT OBITH TTOJIE3HA JIs1 aHAIM3a KOPOTKHUX MPOIECCOB, HApUMeEp, Mpu padote aud.
3anuthl. Yacrory BeIOOpok 200 't ncnomns3yrot 1uig ananusa padots! PITH wnum yerpoiicts uac-
TOTHOM pPa3rpy3KHu.

30Ha 5 COCTOMUT U3 TPEX Y4aCTKOB. YUacTKH 5a u 50 B3aMMOCBSI3aHbl U MO3BOJISAIOT 33]aTh
JUIMTEIBHOCTh 3allMCU aBapUUHOIO Mpolecca B OJI0KAaX WIKM B CEKyH/IaX COOTBETCTBEHHO. J[iu-
TEJIBHOCTHU 3alMCcel MpHU IMyCKaxX OT aHAJIOTOBBIX U JAUCKPETHBIX CUTHAJIIOB MOT'YT OBITh pa3iuy-
HBL. YYacTOK 5B AMHAMUYECKU OTOOpaXkaeT CyMMapHYI0 eMKOCTh oclMiuiorpada B 3aBUCUMOCTH
OT HacCTpPOEK.

[fapamerpw ocumnnorpada

¥ PazpeweHue padoTel ocuManorpada ™ Peum HAchIL EHMA 4
% Pemur nepesanuci

— AHaNoroBRIE KaHank

/
¥ Tokla YacToma AHCKpETHEAUMA IEEIEIFLI. 'I

IE ?anT;'}KEHHE Uab JnuTentHOCTE OCUMANOrpatdtdel 40 ABapMK - 0.1
ak.

B .D..I'IH'I'EHbHDCTb QCUHWNNOrpardriel NOCNE 3E3PHIM

¥ HanprseHue Ubc 1 ( N
¥ Toklc Sa o 0T aHanNoroBoro CHrHANS 0T aHanoroBoro cHrHana 2 56

~ J
W Hanpamerue Uca | 100 3250 finokoe | 10 03.25¢

V¥ Toklo
0T QMCKPETHOMD CHIHANS 0T QMCKPETHOMD CHIHANS

[ Hanprsenus Ua
| 10 3...250 6nokos | 1| 03.25¢c

[

J 56
(6w an ANKTEeNEHOCTE OCUMANOrpatdkd He Gonee, . |4E|.'I

[MpoYMTaTE NapareTpel | 3anucaTe NapareTpel |

Puc. 2.7.1

[IpumepHBIil pacdeTr 3aBUCUMOCTH JUIMTEIBHOCTH 3allMCH OCUWIJIOTPAMM B CEKYHJIaX OT
KOJIMYECTBA 33/IeICTBOBAHHBIX aHAJIOTOBBIX KaHANOB MpuBeeH B Tadun. 2.7.1. B aroii xe Tabnu-
1€ TPUBOAMUTCS YCTAaBKa M0 JUIUTEILHOCTH 3aIMCH B OJIOKAaX, COOTBETCTBYIOMIAS JJIUTEILHOCTH B
cexkyHaax. M3 tabnuiibl BUHO, YTO MPHU yCTaHOBIEHHOH YacTtoTe auckperusanuu 800 't BeIOOp
ycraBku B 10 6510k0B OyJeT 03HA4YaTh JAJIUTENIBHOCTD 3anucu B 1 cekyHay. g yactorst B 1600
I'n nmurenpHOCTH 3amucu B 1 ¢ cOOTBETCTBYET ycTaBka B 20 OJI0KOB.
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Tabn. 2.7.1

46

Yacrora AHaJIOTOBbIE¢ KAHAJIBI
AMCKPETH3aIuH 1 2 3 4 5 6 7 8
800I'n (6110K0B) 3184 | 1584 | 1056 | 784 | 624 | 512 | 432 | 384

1600I'y (610KOB) 3168 | 1568 | 1040 | 768 | 608 | 496 | 416
800I'y (cex) 318,4 | 158,4 | 105,6 | 784 | 62,4 | 51,2 | 432 | 384
1600I' (cek) 158,4 | 78,4 52| 384 | 304 | 248 | 20,8
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3. TEXHUYECKOE OBCJIYKUBAHUE U PEMOHT

3.1 O0mme ykazanus

TexHuueckoe 00CIy)KUBAaHUE U PEMOHT YCTPOWCTB JIOJIKHBI IPOU3BOJAUTHCS B COOTBETCT-
BUM C «lIpaBuiamMu TEXHUYECKON SKCILIyaTaluy JJEKTPUYECKUX CTAaHIMUA U ceTei», «PykoBo-
JICTBOM I10 3KCIUIyaTalluW» Ha YCTPOICTBA U PYKOBOIAIIMMU JOKYMEHTAMU U MHCTPYKLMSIMH.

3.2 Mepbl 0e30nmacHOCTH

Konctpykuus ycrpoiicTB obecrieunBaeT 0€30MacHOCTb O0OCIYKMBAHUS B COOTBETCTBHH C
['OCT P51321.1. Ilpu TexuuyeckoMm oOciyxuBaHue u pemoHte yctpoiictB TOP nHeoOxomumo
PYKOBOJICTBOBAThCS «MeKOTpaciaeBsIMU MpaBUJIaMH 110 OXpaHe Tpy/aa (IpaBuiamMu O6e30macHo-
CTH) IPU IKCIUIyaTallud »3JIEKTPOYCTAHOBOK», a TakXe TpeOoBaHMsAMHU Hactosuiero «PykoBo-
JICTBA I10 DKCIUTyaTallum».

OO0ciyxuBaHHE U HKCIUTyaTallMI0 YCTPOUCTB pa3pelaeTcsi IPOU3BOJUTh IIEPCOHANY, IIPO-
HIeIIIEMY COOTBETCTBYIOIYIO IIOJIOTOBKY.

He pexomenayercst npou3BOAUTh BBIEMKY OJIOKOB M3 YCTPOWMCTB M UX YCTaHOBKY. PaOoThbI
Ha 32KMMax YCTPOMCTB, CHATHE OTIEJIbHBIX YAaCTEH yCTPOWCTB, MOHTaX, CIEAYET IPOU3BOAUTH
npu 00€CTOUEHHOM COCTOSIHUU M NPUHSATHU MEp IO MPEJOTBPAIICHUIO MOPAXKEHUS OOCIYKHU-
BAIOLLETO IIEPCOHAIIA DJIEKTPUIECKUM TOKOM.

Ha xopmyce ycrpoiicTBa nmpenyCMOTPEH 3a3eMIIIOIINUNA BUHT C COOTBETCTBYIOLEH MapKu-
POBKOIf, KOTOPBIii HEOBXOAMMO COCAMHHUTH MPOBOJHUKOM CEYCHHEM HE MeHee 4 MM™ ¢ 3a3eM-
JSIOUIMM KOHTYPOM (METaNIOKOHCTPYKIUEH 1mKada).

3.3 PexoMeHaanMu 110 TEXHUYECKOMY 00CTY;KHBAHUIO M3/1eTHIl

BHUMAHHUE!

YcrpoiicTBa MOIYyT cOAep:KaTh LENU, JeiCTBYIOIIME HA OTKJIIYECHUE BBIK/II0YATEesd
BBO/Ja padouero wiu pesepBHoro nutanus (uenu JI3LI, YPOB u ap.), no3aTtomy nepen na-
4aJoM padoT MO0 TeXHUYECKOMY O0C/IYyKHUBAHUIO U MPOBEPKe 3AIIUT JAHHOI0 YCTPOICTBA
HeO0X0UMO BBINOJHUTHL MEPONPHUSATHS, UCKIIOYAIONIME OTKJIOYeHHe 000pYI0BaHUS He
BbIBE/ICHHOI'0 B PEMOHT (OTKJIIOYUTH aBTOMATHI HJIH KJII0YH, BBIBECTH HAKJIAJIKH).

PadoTbl Npou3BOAUTH MPHU BbIBEIEHHOM NEPBUYHOM 000yp/IOBAHNH.

3.3.1 IleproauyHOCTH MPOBECHHUS TEXHUIECKOTO 00CTYKUBAHUS
[Teprogu4HOCTH TIPOBENEHUSI TEXHHUECKOTO 00cmykuBaHus ycTpoiicTB TOP ykazana B

Tabmn. 3.3.1.

Tabun. 3.3.1

KoanuecTBo JieT IKCILJIyaTaluu

Huier Texo0cay:RuBAHMSL, J€T 5T T T3 1 4 [ 5[ 6|78 ]9 |10|11]12]13] 14

12 H|IKI|-|]-]O0|-|K|]-]0|-|K|-|B|-10

Ipumeuanus:

1. H- nposepka (nanaoka) npu nosom exnovenuu, Kl - nepewiii npogurakmuueckuii KOH-
mponav; K - npogunakmuueckuii konmpons, B - npogunaxmuuecxkoe soccmanosnenue; O - on-
pobosaHrue.

2. B mabnuye ykazanvl obs3amenvHbvle onpobosanus. Kpome moco, onpobosanus pexo-
MeHOyemcsi npou3soo0Uums 8 200bl, K020a He BbINOIHAIOMCA Opyaue 8udvl oocayxicueanus. Ecau
npu nposedenuy onpooo8anus ulU NPOYUIAKMULECK020 KOHMPOJIS GbIAGIeH OMKA3 YCMPOUCH-
8a UNU €20 2IeMEHMO8, MO NPOUIBOOUMCS YCMPAHEHUe NPUYUHBL, 8bl36AGUIE OMKA3, U NPU He-
00X00UMOCIU 8 3A8UCUMOCIU OM XAPAKMepa omKasa - npoQuiaKkmuieckoe 60CCmaHosieHue.
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JlomyckaeTcsi B LIETISX COBMEILEHUS MTPOBEJICHUSI TEXHUUECKOI0 00CTyKUBAHUS YCTPONCTB
P3A ¢ peMOHTOM OCHOBHOTO 00OpYIOBaHHS MEPEHOC 3aIJIAHMPOBAHHOTO BUAA TEXHHUYECKOTO
o0cCiTy’KMBaHUS Ha CPOK JI0 OJHOTO rojia. B oTnenbHbIX 000CHOBAHHBIX CIy4asX MPOJA0JKUTEb-

HOCTB IIMKJIa TCXHHUYCCKOT'O O6CJ'Iy)KI/IBaHI/I$I yCTpOfICTB P3A moxeT OBITH COKpallICHa.

3.3.2 PexomenayemMbie 00beMbl pabot pu TO

PekoMeHnyeMble NpeanpusTueM-U3roToOBUTENEM O0BbEMBbl PadOT MPU TEXHUYECKOM 00-
CIIy’)KUBAaHUH YCTPOMCTB yKazaHsl B Tabum. 3.3.2

Tabx. 3.3.2

Ne

HpOI/I3B0)II/IMbIe paﬁoTbl MPpH TEXHHYECCKOM Oﬁc.l'ly)l(l/lBaHI/ll/l

Bun
Texo0cIy-
JKUBAHMS

Tpyno-
3aTPaThI
(mal
TEepMUHAT)

BueurHuit ocMOTp: OTCYTCTBHE BHEIIIHUX CIIE0B YapOB, OTEKOB BOJBI, B
TOM YHCJIE€ BBICOXIIIUX, OTCYTCTBUE HAJIETa OKHCIIOB Ha METAINTUYECKUX I10-
BEPXHOCTSX, OTCYTCTBHE 3albUIEHHOCTH, OCMOTP PAZOB 32KUMOB BXOTHBIX
Y BBIXOJ/IHBIX CUTHAJIOB, Pa3beMOB HHTEp(delica CBS3M B YACTH COCTOSHHUS
MX KOHTaKTHBIX TIOBEPXHOCTEM, OCMOTp 3JIEMEHTOB YIPABICHUSA HA OTCYT-
CTBHE UX MEXaHWYECKUX MOBPEKICHUII;

H,KI1,B

10 mun

BuyTpennuii ocMoTp (YMCTKA OT MBUTH; OCMOTP 3JIEMEHTOB LIeTIeH U T0pO-
KEK C TOUKH 3pEHHUs] HAJTMUMsI CIIeJOB TIEPETPEBOB, OCIA0ICHHUS MasTHBIX
COETUHEHNN M3-3a TOSBICHHS TPEIINH, HATHYUS OKHCICHHS; KOHTPOJIb CO-
YWIEHEHHS pa3beMOB U MEXaHUYECKOTO KPETIEHHs 3JIEMEHTOB, 3aTsKKa
BHUHTOBBIX COEIMHEHHI);

30 muH

N3mepenne conmpoTHUBICHNUS U30JISIITUN HE3aBUCUMEBIX IIeTiel (KpoMme mopTa
MOCIIeI0BAaTENIbHOM Mepeiadur JaHHBIX) IO OTHOLIEHHIO K KOPIYCYy U
MEXTy COOOM:

- BXOJHBIX IIETICH TOKa;

- IIETICH MUTAHUS OTIEPATUBHBIM TOKOM;

- BXOJHBIX IIETIeH TUCKPETHBIX CUTHAJIOB;

- BBIXOJIHBIX LIETIEH JUCKPETHBIX CUTHAJIOB OT KOHTAKTOB BBHIXOJHBIX PEJIC.
- u3Mepenus npousBoaatcs Ha 500 B, conpoTuBieHrEe U30ISIUH TOJKHO
ObITh He MeHee 10 MOwm;

H,KI,B,K

2 Jaca

HcnbiTanus 31€KTpUYECKOM MPOYHOCTH U30JISLIMU HE3aBUCUMBIX TENen
(kpome mopTa MmocyieI0BaTSIPHON TIepeIav JAHHBIX ) TT0 OTHOIICHUIO K
KOPITyCY ¥ MeXy co00ii. M3omsaius meneit ycTpoicTBa 3aiuThl UCITBITHI-
BaeTcs nepeMeHHbIM HanpsbkeHneM 2000 B, wactotst 50 'y B Teuenue 1
MUH;

3

2 Jaca

[IporpamMHoe 3aanue (MK poBepKa) TpedyeMolt KOH(QUTypaluu yCT-
POMCTBA 3alIUTHI B COOTBETCTBUH C IPUHATHIMU IPOCKTHBIMH PEILICHUIMHI
U TEXHUYECKUMH XapaKTepUCTUKaMH ((QYHKLIUSIMH) YCTPOWCTBA,

H K1, B

4 gaca

[Iporpammuoe 3aganre (MIH MPOBEPKA) YCTABOK YCTPOMCTBA 3alTUTHI B
COOTBETCTBHH C 33JJaHHON KOH(UTYpaIieH;

H,KI1,B

4 gaca

[IpoBepka oToOpakeHUs 3HAYCHU I TOKOB, IOIaHHBIX OT IIOCTOPOHHETO
HCTOYHHKA;

H, K1,B, 0

1 gac

[TpoBepka napameTpoB (ycTaBoOK) cpabaThIBaHHUS U KOIPHUIIMEHTOB BO3-
BpaTa KaXJ0ro U3MEPHUTENBHOIO OpraHa Mpy MoAadye Ha BXOJbl YCTPOWCTBa
TOKa (HAaNpspKEHHS) OT IOCTOPOHHETO UCTOYHUKA; KOHTPOJIb COCTOSIHUS
CBETOJIMOJIOB ITPU cpabaThIBaHUU;

H,KI1,B

4 gaca

[IpoBepka BpemeHU cpabaThIBaHUS 3aIUT U ABTOMATUKH Ha COOTBETCTBHE
3a/IaHHBIM BBIIEPKKaM BPEMEHU;

H,KI1,B

2 Jaca

48
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Tpyno-

Bun
Ne |  TIpou3sBoaumbie paGoThbI MPH TEXHUYECKOM 00CTYKUBAHUT Texobey- 338’;‘1“"
JKNBAHUSA
TEPMHUHAT)
10 |IIpoBepka B3auMOIEHCTBHS U3MEPUTENBHBIX OPTaHoB U jorndeckux ueneit |H, B, O 1 wac

3alUTHI C KOHTPOJIEM COCTOSIHHSI BCEX KOHTAKTOB BBIXOIHBIX pelie (U co-
CTOSIHHUS CBETOAMO0B). [IpoBepka MponM3BOAUTCS NPU CO3IaHUH YCIOBUI
JUTs cpabaThIBaHMsI KAXKJIOTO H3MEPUTEIILHOTO OpraHa M MooYepeTHOM 10-
11 ({IIpoBepka ynpasisitouux GpyHKIMN ycTporicTBa 3ammThl ¢ Bozaeiicteuem |H, K1, K, B |2 gaca
KOHTAKTOB BBIXOJHOT'O peJie Ha MOJIeJIb KOMMYTAallMOHHOTO anmapara (Ha-
npuMep, yIpaBJIeHHE ABYXIIO3UIMOHHBIM Pejie) IPH YIPaBIECHUH IO MECTY
YCTaHOBKH 3aIIUTHI M TUCTAHIIMOHHO Yepe3 MOPT MOCIEI0BATEIbHON CBA3H;

12 (IIpoBepka QpyHKIMU pEerucTpaliyi BXOJAHBIX APAMETPOB 3aIIUTHL; H,B 20 muH
13 (IIpoBepka QpyHKIIMK CaMOUArHOCTHKH; H, K1,B,K |3 mun

14 (IIpoBepka pyHKIMOHUPOBAHHS TECTOBOTO KOHTPOJIS; H, K1, B, K (20 mun
15 (IlpoBepka ympaBiieHHs [0 MECTY YCTAaHOBKH 3aIIuThl KoMmyTarmonaeiM  |H, B, K1 20 muH

anmapaToM MPUCOSAHHEHHS (BKITFOUUTE/OTKITIOUYHTS);

16 |IIpoBepka B3auMOIEHCTBUS ¢ APYTUMHU YCTpOIiCTBaMHU 3aluThI, a1ekTpoas- |H, K1, B 1 wac
TOMATHKH, YTIPaBJICHUS U CUTHAJIM3ALUH C BO3JEMCTBHEM HAa KOMMYTAllH-
OHHBI anmnapar;

17 |{IlpoBepka paboOYUM TOKOM: H,K1,K,B (1 ugac
MIPOBEPKa MPaBUIBHOCTH MOJKITIOYSHHS LIENeil TOKa M HAIPSHKEHUS K
YCTPOMCTBY 3allIUTHI;

KOHTPOJIb KOH(UTYpaliy U 3HAYSHUH YCTaBOK;

IIpoBepka CONPOTHUBIICHNS M30JSLUHA YCTPOMCTB, YCTAaHOBJIEHHBIX B siueiikax KPY, mika-
(ax ¥ NOJKITIOUEHHBIX K LIEMSAM BTOPUYHONH KOMMYTALUU, IPOU3BOIUTCA IS TPYIII LENel ToKa,
HaIPSKEHUs, YIPABICHUS U CUTHAIM3AIMK B 00eCTOYeHHOM cocTosiHuM (aBTroMarom [TV, LTI,
MOCTHKOBBIMH I€PEMbIYKAMH U T.I1.).

3.3.3 MeTouKa IPOBEPKU YCTABOK U XapaKTEPUCTHUK

3.3.3.1 OOmme pekoMeHaaINN

[IpoBepka ycraBok cpabaTbiBaHUs U KO3 (HUIMEHTOB BO3BpaTa U3MEPHUTEIbHBIX OPraHOB
JOJKHA TIPOU3BOJMTHCS MPU IJIABHOM M3MEHEHUU TOKa Ha BXOJax ycTpoucTB. st mpoBepku
pPEKOMEHIyeTCsl MCI0JIb30BaTh OJIHO U3 CBOOOIHBIX BBIXOJHBIX pelie, K KOTOPOMY Yepe3 MaTpu-
1y MOJKJIIOYAaeTcs CHTHal cpabaThlBaHUS MPOBEPSIEMOM CTYNEHHM 3auuThl. Takum oOpazom
o0ecreunBaeTcsl MPOBEpKa BHICTABICHHBIX YCTABOK CTYIEHEH 3alMT (M3MEPUTEIIbHBIX OPIaHOB)
10 TOKY, HAIIPSDKEHUIO U BPEMEHH 110/1a4eil BXOAHON BEIMUUHBI.

BHUMAHMUE! Ilpu npoBeneHUH MPOBEPKH 3AIIUT HEOOXOAMMO YOEAMTHCS, YTO LIEHMHU
yIpaBJIEHUS BBIKJIIOUATEIEM OTKIIOUYEHBI U HE JEHCTBYIOT Ha BBIKJIIOYATENb!

Metoauka MpoOBEpKH CleyIollas: BbIOMPAETCsl CTYNEHb 3allUThl, YCTAHABIUBAETCS pe-
UM «BBEJIEH», OCTAJIbHbIE CTYIIEHU BBIBOJSATCS U3 pabOThI U MONAETCs BXOAHAsA BeauuuHa. Ha
110/1a4y BXOJHOM BEJIMYMHBI PEarupyeT TOJIbKO JaHHAsl CTYIEHb, AEMCTBHE KOTOPON BBHIBOJUTCS
Ha BbIOpaHHOE perie.

Pexomentyercst mpon3BOAUTH MPOBEPKY IMoj1aueil Toka Ha oOMOTKM 1 A, mpu 3TOM HeoO-
XOJIMMO TIOMHUTh, YTO BXOJHOM TOK JJIsl IPOBEPKHU YCTaBKH (3a1a€TCSI BO BTOPUYHBIX BEIUYH-
HaxX) JOJDKEH ObITh CHWXKEH B 5 pa3. PekomeHJyeTcst mpOBOJUTH MPOBEPKY IS KXo (a3bl
OTJEIIBHO.

BHUMAHMUE! He nonyckaercs [yurenbHoe ooTekanue TokoM 6oee 3 x In!

Jonyctumoe Bpemst oJaun ToKa OT BEJIMYUHBI TOKA ONPENEsIeTCs U3 BhIpaKeHUs

=0 T (3.3.1)
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rae [non=60 x Iy - gomycTuMsbIil TOK B TeueHue 1 c.

3.3.3.2 IIpoBepka Toka cpabaThiBaHMs M BO3BpaATa CTYICHEH 3aIuT.

IIpoBepka npou3BOAUTCS B CIEAYIOLIEHN MOCIEI0BATEIBHOCTH:

1. YcranoBUTh HEOOXOMMbIE YCTAaBKH CTYNEHEW 3alUT 110 TOKY U BpeMEHH (WM IPOBE-
PUTH Ha COOTBETCTBUE PAHEE YCTAHOBIIEHHBIM);

2. [loaxIIounTh peryaupyeMblii HCTOYHUK TOKa K BXOAHBIM kieMMaM ¢.A - X0:2, ¢.B -
X0:5, ¢.C - X0:8, a uenu ocraHOBa MUJUTUCEKYHIOMEpA - K BBIOPAaHHOMY pelie Ui POBEPKH
cpabaTbiBaHUs OT curHana «Pasrpyska curHaauzanus».

3. BeiOpath mpoBepsieMyro CTYNEHb 3aluT (K npumepy, Yemasku/ Ouepeov 2/ 3awuma:
66edeHa), OCTANIbHbIE CTYIIEHHU BbIBECTH;

4. [1naBHO NOBBIIIAS TOK, JOOUTHCS MyCKa CTYNEHHU 3alllUThI, ONpeaeasieMoMy o cpada-
THIBAHUIO BBIXOJ/IHOTO pEJIE;

5. IlpoBepka TOka BO3BpaTa IPOM3BOAUTCS IIPU IUIABHOM CHUKEHMHM BXOJHOTO TOKA C
¢uKcanyen BeIMUYMHBI B MOMEHT BO3BpaTa pede.

B kauecTBe mcTOYHHMKA TOKA MOXKHO HcIoib3oBaTh PETOM-51, PETOM-41, PETOM-11,
2VY5000, VPAH.

3.3.3.3 Cusarue BpemsaTokoBOU Xapakrepuctuku MT3.

1. BemonHuTh npeasiaymue meponpusarus ¢ 1 o 3 mynkra 3.3.3.2.

2. Ha ucneitaTenbHOM ycTaHOBKE BBICTaBUTH TOK (0T 0,8 10 1,2 Lyer)

3. CkaykoM mojaTh TOK M 3a(UKCHpPOBATh BpeMsi cpabaTbhiBaHUs. [IOBTOpPUTH ONBIT IS
3...5 Touek)

4. JlaTh 3aKII0YEHHE O COOTBETCTBUHU ITOJIyYEHHOM XapaKTEPUCTUKH.

3.3.3.4 IlpoBepky BpeMeHH cpabaTbhIBaHUS CTYNEHEH 3allUT, NEHCTBYIOINX HA OTKIIOYe-
HUE, JI0NYCKAeTCs MPOU3BOJIUTH MOJKIIOYEHHEM LieNell OCTaHOBa MWJUTMCYKYHIOMEpa K KOH-
TaKTaM BBIXOAHBIX peie «OTKIYUTh]...5».

3.3.3.5 [IIpoBepka BpeMEH BO3BpaTa 3allUT MPOU3BOJUTCS MPHU COpOCE TOKA (MOBBILICHUU
HanpspkeHus) Ha 30 % OobIIe yCTaBKH TOKa (MEHBIIE YCTABKU 1O HAIIPSHKEHUIO) K TTapaMeTpam
cpabatpiBaHus. BpemeHa cpabaTbiBaHUsI U BO3BpaTa OMPEIEISIIOTCS KaK MaKCHMallbHBIE 110 pe-
3yJIbTaTaM POBEJICHHBIX H3MEPECHHUH.

WuTepBan BpeMeHH MEXAy ABYMs MOCIEA0BAaTeIbHBIMA U3MEPEHUSIMU - HE MEHee 3 C.

3.4 IlpoBepka paGoTOCIOCOOHOCTH U3/1e/IHIi, HAXOAAIIMXCA B padoTe

ITpoBepka pabOTOCIOCOOHOCTH W3JENUil, HaXOIAIUXCAd B paboTe, MPOU3BOAUTCS BU3Y-
anbHO. [Ipr HOpManbHOM paboTe YCTPOMCTB HA MEPEIHEN JIMIIEBOM MaHEIN YCTPONUCTB CBETUTCS
3eneHblid ceeroano «Unut». Ecnu auciieil yeTpoicTBa HaXOJWICS B IIOTallIEeHHOM COCTOSIHUM,
TO IIPU HAXKATUH JIFOOOH KHOIKM OH BKJIIOYAETCS U MEPEXOJUT B PEKUM MHIUKAUU U3MEPEHUII.
Pexomenayercs nepuoauvecku cpaBHUBATh MMOKa3aHUs TOKOB U HamnpsbkeHuid Ha J)KKU (B pexu-
M€ U3MEpEeHHs) ¢ IPYTMMH NMpuOopamMu, KOCBEHHO OLIEHHBas paboTOCIIOCOOHOCTh U3MEPUTENb-
HOW 4YacTu ycTpoiicTB. IIpoBepka BenTUYMH YCTaBOK M MapaMETPOB MOKET OBITh MPOU3BEICHA
KaK 10 MECTY, TaK U yAaJleHHO, yepe3 cuctemy ACY.

3.5 IlepeyeHb HEMCIIPABHOCTEH M METOABI HX YCTPAHEHHSA

Eciamn ycTpoicTBO HE BKJIIOYAECTCS NPU MOJAYE HANPSIKEHHS MMATAHUSL, TO 3TO BO3MOXKHO
u3-3a neperopanus npegoxpanurens (1A) B Hensx NUTaHus, KOTOPBIA pacronaraercst B OJ0ke
MUTaHUS ycTporcTB. i ero 3aMeHbl HE0OOXOIMMO CHSITH 3aJHIOIO MaHElb, BBIHYTH pU 00€CTo-
YEeHHOM NMUTaHUM 070K nutanus (pacnonaraercss Hanpotus JKKM) u 3aMeHUTh IpeoXpaHUTENb
u3 umeromuxcs B 3UII, npeaBapuTenbHO BbINasiB HEUCIIPABHBII.
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IIpn HencrnpaBHOCTH YCTPOMCTB, BBISIBICHHOW CHUCTEMOW CaMOJHMATHOCTHKH, PEJIE «HEUC-
IPaBHOCTb» 00€CTOYMBAETCS M CBOMMHM KOHTAaKTaMH JEHCTBYET HAa CUCTEMY BBI3bIBHOM CUTHAJIM-
3alMM, a TaKKe Ha 3aropaHue Jiammbl Ha ABepu mikada. Ha XKKW ycTpoiicTB nmosBisercst Koa
HEHCIIPaBHOCTH U pacIin(poBKa.

Psin HeucnpaBHOCTEH, CBSI3aHHBIX ¢ 00JACThIO MAMSTH YCTABOK, HE BCEI/la O3HAYaeT BbI-
XOJ] U3 CTPOSI YCTPOUCTB IIETUKOM, @ MOXKET ObITh YCTPAaHEH NMPOoLEAYpOol (OopMaTHPOBAHUSL.

[Ipyn mosIBIEHNHM HEUCHPABHOCTEW CIIEYeT 3alucaTh KOJ HEHWCIPABHOCTH M IEpPeNaTh
IPEJCTaBUTENSAM (PUPMBI-U3TOTOBUTEINS JUIs IPUHATHS MEp MO 3aMEHE UJIH YCTPAHEHHUIO.

[lepeueHp KO/IOB HEHCIPABHOCTEW C YKa3aHMEM MPHUHATHS HEOOXOIUMBIX Mep IO Aallb-
Heimeil skcrutyaranuu npuseneH B Taom. 3.5.1.

Tab6xa. 3.5.1

Kox HeucnpaBHoCTH Xapakrep Mepbl 10 yCTPAHEHU IO HEUCIIPABHOCTH
HEMCIPABHOCTH

20, 21, 205, 206, 207, HewucnpaBHoctb 1. BeiBoJ ycTpoiicTBa U3 pabOThI

208, 209, 210, 211, 212, | ycrpoiicTBa 2. 3aMeHa HeWCIpaBHOTO OJIOKa

213,214, 215, 216, 217,
218, 219, 221, 223

30, 50, 58, 60

HewncnpaBHocts namsatu
nporpaMm

71,72, 73, 74, 75, 110,
111, 112, 113, 114,

HewucnpaBHoctb
BBIXOJHBIX LIENEH
OTKJIFOYCHUS

51, 52, 53, 56

HewncnpaBHOCTh maMsaTH
YCTaBOK

1. BeiBox ycrpoiicTBa u3 paboThI

2. ®opMaTHpOBAHUE YCTABOK

3. IlepexitoueHne MUTaHMs yCTPOMCTBA

4. Ecnu BeINONIHEHUE 11.11. 1 -3 He IpHBENOo K
YCTpaHEHHIO HEUCIIPABHOCTH - 3AMEHUTH He-
WCTIPaBHBIN OJIOK.

5. Ecnu paboTocnocoOHOCTh BOCCTAHOBHIIACH
—BBICTAaBHUThH PaHEE YCTAHOBJICHHBIC YCTABKU U
KOHQUTYpaIuIo.

77...88,115...126

HewucnpaBHoctb
BBIXOJHBIX LIENei
CUTHAJIN3alUU

131...133

HewucnpaBHOCTH BXOTHBIX
nenei

Heobxoaum BeiBof 11enieit YPOB, JI3II.
He Tpebyercst HeMeUIEeHHOTO BBIBO/IA YCT-
policTBa U3 pabOTHI.

PeMoHT - npu BBIBOIE 000PYIOBAHUS.

91

HeucnpaBHocts
CHUCTEMHBIX 4acOB

[Iponomxenne skCIUTyaTaluy.
PeMoHT - ipu GnmkaiieM TEXHHIECKOM 00-
CIIy’KUBAaHHH.
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HNPUJIOXEHHUE I

Pacnionoxxenue kinemm Ha ycrpoiictse TOP 100
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HNPUJIIOKEHHUE J

PacniosiosxeHne 251eMEeHTOB yIIpaBlIeHUs U MHAMKAMKU Ha yctpoiictee TOP 100

CaeToavoab! curHanusaumm
[efcTBUA 3alWT U aBTOMATUKN
(3agaBaemble nonb3oBaTenem)

TOP 100 <>~

\

[~
—
©

CeeToawnos
curHanusaumm
pexvma paboTbl
ycTpovicTBa

.

CeeTtoavon
curHanusauum
HencrnpaBHOCTM

ycTponcTea

XKW ons BbiBOAa
MHdopMaLnn

KHonku ynpaBnexus
B pPeXvme BbICTaBeHus
yCTaBoK

Pasbem onsa ceasm c MK
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IIPUJIOKXEHHUE E
WNudopmanus 1uis 3aKa3a u3aenui

3aka3 KOMIUIEKTHBIX YCTpoMcTB 3amuthl U aBTomMatuku TOP 100 mpousBogutcs mytem BbiOOpa
TpeOyeMoro BapuaHTa armnapaTHoro U GyHKIMOHAIbLHOTO UCIIOJIHEHUS! YCTPONCTB.
ITpumep BbIOOpa KOJa 3aKa3a YCTPOMCTB IPUBOAUTCS HUXKE.

TOP 100-XXX x x x X X x YXJ 3.1

Ha3Banwue cepuu pene Ii

THOHCIIOTHEHNE 1O BEIONHAEMBIM (YHKIHSM:
MT3 |- pene MakcUMalIbHOW TOKOBOM 3aIlIUTHI;
CT3 |- pene cyMMapHOH TOKOBOH 3alllUTHI;
HT3 |- pene nanpasnennoit MT3;
3T | — muddepenunanbHOE TOKOBOE peie;
JBI' | — pene 3amuThl ABUraTeNs;
3MH [ —perne MHH./MaKCHMaJIbHOTO HAIPSDKCHUS;
AYP | —pene 4acTOTHI;
APT | — pene aBTOMaTHYECKOU pa3rpy3Ku TpaHCHOPMATOPA;
JIOK | — nokatop MecTa MOBPEKACHUS HA JIMHUU U T.J.
HcnonHeHus n3MepuTENbHbIX LIEei:
1p=5/1A Io=1/0,2A Io=5/1A Un=100B
1 3 - 1 -
2 3 1 - 4
3 3 1 - -
4 - - - 4
5 6 1(1A) - -
6 3 - 1 4
7 6 - 1(5A) -
8 8 - - -

BapuaHT (yHKIIHOHAIBHOTO HCIIOTHEHHS

HcrionHeHNE O BXOAHBIM/BBIXOIHBIM LEIISM:
1 | - onun 650K (6 BX/S pene);
2 | - nBa Gioka (6 Bx/11 pene)

Hcnonnenue nopra 1 nist cBs3u:
- HE YCTAHOBJICH;

- SPA, unrepoeiic TTL;

- SPA, ontiueckuii naTepdeiic;

- SPA, unrepoeiic RS-485;

- MOK, unrepdeiic TTL;

- MOK, onrtuueckunit uaTepdeiic;
- MOK, wunrepdeiic RS-485;

- UPIIC «ToKOBast meTis»

BN e NNV, I SR US I O I )

pesepB |

I/ICHOJ’IHCHI/IC 10 HaprI)KeHI/IIO OHepaTI/IBHOFO TOKa:
1|-1108B;
2|-220B

Knumartndeckoe UCHOHEHNE U KaTErOpHsl pa3MeIeHHs
no 'OCT 15150
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B Tabnune Huxe MpUBOJATCS KOJBI 3aKas3a JUlsl pa3lIMYHbIX BAPUAHTOB amnmnapaTHOW M (QyHKIHO-
HanbHOU yactu ycrporcts TOP 100.

Hasnauenue Kon 3aka3za KoauvectBo n3amepurenbubix TT u TH Ipumeuyanue
yCTpOﬁCTB yCTpOﬁCTB TT TTHII TTHII TH
1/5A 0,2/1 A 1/5A
Pene TOP 100- 3 CTyneHM HEHAIIPABIICH-
MaKCUMAaJIbHOM MT3 31 1x02 3 1 - - veix MT3, YPOB, 30® no
TOKOBOH 3aIUTEI 12 uld, T3
TOP 100- CryneHu HeHalpaBIEHHBIX
HT3 23 2x02 /HanpaBneHHBIX MT3, T3,
3 1 ) 4 YPOB, 30® no 12 u Id
TOP 100- Bepcus nns pacnpencetei,
HT3 25 2x02 HCIIOJIb3YETCSI B COBMECTHO
¢ TOP 100-3MH 95
Pene cymmapnoit | TOP 100- JIBe cymmapusie MT3 cro-
TokoBOH 3ammTel | CT3 82 1x02 poust BH-HH1 u cTopons!
8 - - - BH-HH2
TOP 100- Cymmapnas MT3 tpéx
CT3 83 1x02 cropon BH-HH1-HH2
Pene 3amurs! TOP 100- Kommiekt 3amuTt
IBUraTels JBI' 32 1x02 3 1 B B BUTaTels
Pene TOP 100- J3T, mud. otceuka,
mudpepeHIm- A3T 52 1x02 6 1 - - 3 crynenn MT3
aJbHOM 3alUThI
Pene TOP 100- Bepcus nns pacnpencetei,
HaIpPsSHKEHUS 3MH 95 2x02 - - - 8 HCIOJIb3YETCSI B COBMECTHO
¢ TOP 100-HT3 25
TOP 100- 4 cT. MHH. HaIPSKCHUA
3MH 42 2x02 1 cT. Makc.HaNPsDKEHUS
- - - 7 cryniers 3Uo, PKTH
Pene gacToTsl TOP 100- 4 CT. UI3MCHCHHMSI YaCTOTHI,
AYP 42 2x02 YAIIB, df/dt
Pene aBromaruue- | TOP 100- 5 ouepeneil pa3rpys3kH, 2
CKOM pas3rpy3ku APT 32 2x02 3 1 - - Habopa yCTaBoOK
TpaHchopmaropa
JloxaTop TOP 100- Onpenenurens MecTa Mo-
JIOK 61 1x02 3 - 1 4 BpEXKJICHUS HA JIMHUU DJIEK-
tponepenay 35-750 KB
[Ipumeuanue.

X — THII TTOPTa CBS3U B cOOTBETCTBUU C TpeOoBaHMAMU ACY. Ecni Ha MOMEHT 3aKka3a He OIpEAENIeHBI THUII TOPTA CBS3H U
IIPOTOKOJI 0OMeHa ¢ BepxHUM ypoBHeM ACY, B Kozie 3aKka3a peKOMEHIYeTCsl MCIIOIb30BaTh BMECTO X - Ko 3 (ycTaHaBIMBaeT-
cs1 opt ¢ unTepdeiicom RS-485 u nporokonom SPA-bus).
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000 «M11 bpecaep» daxc: (8352) 574322
r. Yebokcapsbl Teun.: (8352) 574320, 574321

Kapra 3aka3za
TepMHHaJI0B MUKponpoueccopHbix «TOP 100-APT»
ABTOMaTH4YECKasl pa3rpy3Ka CHIOBOTO TpaHc(opMmaTopa

HaumenoBanue NpeaAnpUuATUs

Anpec

KonTaktHOC J'II/ILIO/ JOJIDKHOCTD

Tenedon/pakc ( ) E-mail

o TepMHHaJ MUKPOIIPOLIECCOPHBII

TOP 100 - APT 3 2 2 B 0 _ KonugectBo TepMuHaioB:

1. Ucnonuenue Ilopta 1 qns cesazu ¢ ACY no npotokonam MOK 60870-5-103 u SPA

unrepdetic TTL ] 4 uHTepdeiic RS-485 L]

OIITUYECKUI nHTEpdEiic ] 5 UHTEpJEHC «TOKOBAs METIIS L]

OTCYTCTBYET Ll 0

2. HomuHanpHOE 3HaYE€HHE ONIEPaTUBHOTO HANPSHKEHUS

=110B O =~110BO 1 =48 B ¢ BIIC-01 ] 3

=220B [0 =220B0 2 =24 B ¢ BIIC-01 ] 4

3. IIporpamMmHOe obecnieueHue ¢ kabeneM CBS3U I paboThl C TEPMUHATIOM, KOMIICKTOB:

st USB-niopra (koHBepTep +Kabeib) ; 11t COM-niopra (kabenb)

4. YcTpoiCcTBO afanTaluy Juil HABECHOIO0 MOHTaXa, KOMIUIEKTOB!
o biok nuranns komOnaupoBaHHbIi 11 I1C Ha mepeMeHHOM ONIEPATHBHOM TOKe

5. dns T1C ¢ onepatuBabiM tuTanueM ot ogHoro TCH (unmu TH):

BIIK - 001

KomnaecTBo:

6. lns1 I1C c oneparuBubpiM uTanueM ot AByx TCH (unmu TH):

BIIK - 02 - 1

KomnuectBo:
7

7. Onextpomaraut otkiaroueHus I/IB-01 k BIIK-02 (s npuBogos tuna I111-67):

IIT.

He TpebyeTcs ] 0 TpedyeTcs [

ITpumep: TOP 100-APT 32 2 20 2 — tepmunan ¢ nojuepxkoit nporokona SPA, Tlopt ¢ ontnuecknm uaTepdeiicoM, Ha HOMUHAIBHOE ONEPaTHBHOE HAMIPsIKe-

aue 220 B.
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MPUJITOKEHMUE K
Tabnuua o6o3nauenus ¢pynkuuii B konax ANSI u MOK

O6o03HaueHme Kox ANSI | Kox M3K Onwucanue GyHKIHIA O6o3HaueHne
GbyHKIHH B TOP
3anmrel
MaxkcumanbHas Toko- | 51 3> Henamnpasnennas tpexdazuas MT3, tpetess | MT3 3 1,
Basl 3alIUTa OT MEXK- CTyIEHb MT33 2
ny(ha3HbIX 3aMbIKa- 50/51 3>> Henamnpasnennas tpexdazuas MT3, sropas | MT3 2 1,
HUH CTYIIEHb MT32 2,
MT32 3
50/51B 3>>> Henamnpasnennas tpexdaznas MT3, nepsas | MT3 1
CTYIICHb (OTCEUKa)
67 3> Hanpasnennas tpexdaszuast MT3, TpeTbs MT33 1%
CTYIEHb MT33 2*
67 3>>> Hamnpasnennas tpexgasnas MT3, Bropas MT32 1%
CTYIEHb MT32 2%,
MT32 3*
67 3>>>> Hamnpasnennas tpexgasnas MT3, nepsas MT3 1*
CTyIEHb
Huddepennmanpras | 87T 3AI> JuddepennnanbHas 3amura ¢ TOpMOKe- J3T,
TOKOBas 3aIllATa 3AI>> nueM. [lud¢. orceuxa J0
MakcumanbHast Toko- | SON/SIN Io> Henamnpasnennas MT3 ot 3amMbIkaHUN Ha T3HII 1,
Bas 3alllUTa OT 3aMbl- 3eMJI0 T3HIT 2
KaHUH Ha 3eMIII0 67N lo>—> Hanpasnennas MT3 ot 3aMbIkaHuil Ha T3HII 1,
3EMIIIO T3HIT 2
3amura OT HECUM- 46 12> 3amuTa OT HECUMMETPHUHU Harpy3ku / Heba- | 30D
METpPUU HATPY3KH / naHca (oOpsiBa (a3)
HeOanaHca
3ammuTa MUHIMAIb- 27 U<, 3U< 3amuTa MUHIMATBHOTO HANPSDKCHUSA (O1- 3MH_1
HOTO / MaKCHUMAaJIbHO- Ho(a3Has/Tpexda3Hast)
IO HalpPsKEHUA 59 3U> 3amura MakCUMaabHOTO HAPSIKEHUS U>
(TpexdazHas)
3amura no Hanpspke- | SON Uo> CrymneHs 3alUThl 10 HANPSHKEHHUIO HyJle- Uo
HUIO HYJIEBOMH IOCIIe- BOI1 ITOCJIEI0BATEIBHOCTH
JIOB.
3amuTa o Hampsox. 47 U2 CTymeHs 3auTHl IO HaNPsDKEHUIO 00pat- u2>
obpaTHOH Tocneno- HOM NOCJIEI0BAaTEIbHOCTH
BaTEJIbHOCTH
3amuTa ABUraTeNs 49 3ammra oT meperpy3ku JBUraTess («Ices-
JTOTEIUIOBAs» MOJIEIIh)
48 Is’t 3anmra MyCKOBBIX PEKUMOB IBUTaTEIIs
3ammra OT HOBBIIIE- 81U <, <<, Crynenu 1 ... 4 3aUTHI OT MOHWKEHUS AYP 1 ...
HUS / TIOHMKEHUS fo<<, f<<<< | yacrorhl AYP 4
YacTOTHI df/dt 3anura 1o CKOPOCTH U3MEHEHHSI YaCTOTHI df/dt
810 >, £>>, Crynen# 1...3 3alIUTHI OT HOBBILICHUS YAIIB, £>>,
>>> JaCTOTHI >>>
Usmepenus
31 V3mepeHne Ga3HbIX TOKOB
Io W3MepeHue Toka HyJeBOH NOCIEN0BATENb-
HOCTH
3U W3MepeHne TUHENHBIX HANPSKEHUN
Uo W3MepeHune HanpshKeHUs HYIEBOU TOCe-
JIOBATEIbHOCTH
P,Q,E, pf | l3mepeHne akTHBHOH, pEaKTHBHOW MOIII-
HOCTH, SHEpPruH, K03 pUnrueHTa MOITHOCTH
f H3mepenne 4acToThl
> AsapuitHblii perucTpartop (ociuuiorpad)
* - 0003HaUEHHUE TAKOE K€, KAK €CIIU UCIOJIb3YIOTCSI HEHANIPABICHHbIE 3aIIUThI
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