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Jlo n3yueHHs1 HACTOSIIIEr0 PYKOBOACTBA MO IKCIIyaTAllMH YCTPOHCTBO He BKJIYATH!

Hacrosimee PO npeana3znaueHo AJisi 03HAKOMJICHUSI C OCHOBHBIMHU MapaMeTpaMu, MPUHIUIIOM
NEHCTBUS, KOHCTPYKIIMEH, MpaBWIaMU SKCIUTyaTalldd U OOCITYXMBaHUSA KOMILJIEKTHOTO peJe
muddepeHnmanbHoil 3amuTel ¢ TopmoxkenneM Ttuma TOP 100 JI3T 52 (umenyembie nanee
«YCTPOMCTBA» WM «TEPMHUHAJBD»). TepMuHAIIBI TpUHAAIekKAT K cepun ycrpoiicte TOP 100, kotopast
MMEET pa3IN4HbIE TUITOUCIIOIHEHHUS.

Hacrosimee PO pacnipoctpansiercs Ha TepmuHaisl ¢ Bepeueit I1IO v.06A ot 16.10.2014.

JlaHHBII TOKYMEHT BKJIIOYAET B CeOsl pa3/iebl:

— «Omnucanue u paboTa», B KOTOPOM HPUBOIATCS OCOOEHHOCTH JAHHOTO TUIIOMCIIONHEHUS,
OCHOBHBIC TEXHHUYECKHE JAaHHBIC M KOHCTPYKTHBHOE BBIMOHEHHE ycTpoiicTB cepur TOP 100;

— «Hcnonp30BaHue MO HA3HAYEHUIO», TA€ MPUBOJATCS PEKOMEHJAIUU W HHCTPYKLUU I10
pEryIMpOBaHUIO U HACTPOMKE, YCTAHOBKE YCTABOK U I1apaMETPOB;

— «TexHuueckoe 0OCITYy)KMBAaHME€ W PEMOHT», B KOTOPOM IPHUBOIATCS PEKOMEHIAIMH I10
NEPUOTUIHOCTU M 00BEMY TEXHHUECKOTO 00CITY)KMBaHUS, a TAKXKE PEMOHTY YCTPOWCTB.

Pasnen «Omnwucanue u paboTa» COCTOMT M3 HECKOJBKUX YacTed, B OJHOM M3 KOTOPBIX
IPUBOJATCS JaHHbIC, CBONCTBEHHbIE JAaHHOMY KOHKPETHOMY THUIIOMCIIOJIHEHHIO, a B OCTaJbHBIX
MPUBOJIATCS OOIIME TEXHUYECKUE JaHHbIe Ha cepun yctpoiictB TOP 100 B 1enom.

YcrpoiicTBa TOP 100 COOTBETCTBYIOT TpeOOBaHUSAM TEXHUYECKUX YCIIOBHIA
TY 3433-010-54080722-2006 u I'OCT P 51321.1-2007. YcTpoiicTBa pa3paboTaHbl B COOTBETCTBHHU C
«O0mHUMH  TEXHHUYECKMMU TpPEeOOBAaHHAMH K MHUKPOIPOIECCOPHBIM YCTPOWCTBAM 3allUThl U
aBromatuku sHeprocuctem» Pl 34.35.310-97 ¢ cobOmroneHneM HEOOXOMUMBIX TpPEOOBAHHUU JIJIst
NPUMEHEHHUS HMX Ha DJHEProoOBbEKTaX C TMEPEMEHHBIM, BBIIPAMICHHBIM TMEPEMEHHBIM WU
MOCTOSTHHBIM ONIEPATUBHBIM TOKOM.

s obecrieueHnss MHTETrpaluu B cucreMy MoHuTopunra nojactanuuii u ACY TII B ycTpoiicTBe
peanu30BaHbl pa3IMYHbIC TPOTOKOJBI CBsI3U. B TOM uncie obecnieunBaeTcst BOSMOKHOCTH PabOTHI 110
npotokonry MOK 61850 coBMECTHO ¢  [ONOJIHHUTENBHBIM  BHEIIHUM IpeoOpa3oBaTeaem
(c npexyctanoBieHHBIM [10), KOTOPBI MOKET OBITH BKJIFOUYEH B KOMIUIEKT MTOCTABKU YCTPOMCTBA.

HeobOxonuMble mapameTpbl U HaJEKHOCTh PabOThl YCTPOICTB B TEUEHUE CpPOKa CIIYKObI
o0ecreynBarOTCs HE TOJBKO KAuyeCTBOM HX pa3pabOTKH W HM3TOTOBJICHHUS, HO U COOJIOJCHHUEM
YCIIOBUN TPAaHCHOPTHUPOBAHUS, XPAHEHUS, MOHTa)Xa, HaJaJKd H OOCITYKUBAaHUS, TOITOMY
BBITNIOJIHEHHE BCEX TpeOOBaHUM HacTosALero PO sBiseTcs 00s13aTeIbHBIM.

B cBs3u ¢ cucremarndeckuM MpOBEAEHHEM paboOT MO YCOBEPIIEHCTBOBAHHIO YCTPOWCTB B
JAIbHEWIIEM MOTYT OBbITh BHECEHbl HW3MEHEHHUS, He YXYALIAIOIIUMEe MapaMeTpbl M KadyecTBO
W3TOTOBJICHHUS.
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1 Onucanme u padora

1.1 HaznauyeHue u3aeus

1.1.1 YcrpoiictBa mnpennasHauensl i ycranokn B KCO, KPY, KPYH, KTII CH
AIIEKTPUYECKUX CTAHIMA W TMOACTAaHIMKA, a TakkKe Ha NaHensX, B mKadax yIpaBleHUS,
PacIOI0KEHHBIX B PEICHHBIX 3aJ1aX U IyJIbTaxX YIPaBJICHUS.

YcTpoiicTBa 00ecneurnBalOT B3aUMOJICHCTBHE C MAIIOMACIISIHBIMU, BaKYYMHBIMHU, 3JIETa30BBIMU
BBIKJIFOYATEIISIMHU, OCHAILEHHBIMY Pa3JIU4YHBIMU TUIIAMU IPUBOJHBIX MEXaHU3MOB.

1.1.2 YcrpoiicTBa mpeaHa3HAYEHBbI Ui NPUMEHEHHS B KaueCTBE OCHOBHOM MIIM PE3EpPBHOM
3alUTBl Pa3JIM4YHBIX IPUCOCAMHEHHUN, B BHJE CAMOCTOSTEIBHBIX YCTPOMCTB WM COBMECTHO C
Ipyrumu ycrpoiictBamu P3A, BBINOJIHEHHBIMM Ha pa3jiM4HON 3J€MEHTHOM 0a3e (B T.4. U Ha
2JIEKTPOMEXaHUYECKOI 271eMEeHTHOH 0ase).

1.2 Texunueckue JAHHBIC U XapPaKTCPUCTUKH
1.2.1 OcHOBHBIC TEXHUYECKHE JaHHBIC YCTPOUCTB

OcHOBHBIEC TEXHUUECKUE JTAHHBIE YCTPOUCTB MpUBeAEHBI B Tabnuue 1.2.1.

Tabmuna 1.2.1 — OcHOBHbBIE TEXHUYECKHE TAHHBIE YCTPOUCTB

OcHoOBHbIE TeXHHYECKHE JaHHbIE IapameTtp
HomuHanpHas yacToTa NEpEMEHHOI0 TOKa 50I'n
HomuHanbHbIN TEpeMEHHBIN TOK:
- LIeTel 3alUThl OT MEXTy(Pa3HbIX 3aMbIKaHUM; SAulA
- 3aIIUTHI OT OJTHO(A3HBIX 3aMBIKAHHI HA 3EMITIO 1Au0,2A (5 A no 3akazy)
HomuHanbHOE nepeMeHHOe HaIpsKEHUE 100 B (110 B no 3aka3y)
HomuHanpHOE HanpspKeHWE ONEPaTUBHOIO ITOCTOSIHHOTO, 220 B
BBIIPSIMIICHHOTO NEPEMEHHOT0 WJIM MEPEMEHHOT0 TOKa
Pabounii 1uana3oH HaPsHKSHUS OMEPATUBHOTO TOKA Or 88 10242 B
[ToTpebnenue:
- IIeTIei MEPEMEHHOT0 TOKA U HANIPSKEHNUS, 0,2 BA/da3y, e 6omnee
- [Ienei onepaTUBHOIO TOKAa B COCTOSIHUM MOKOs1/ cpabaThIBaHUs 5/10 Br, He Gosee
["abapuTHbie pa3mepsl (IIMpHUHA, BBICOTA, TITyOHHA) 163x266x225 MM
Macca ycTponcrsa 3,5 kr, He 6onee

1.2.2 JTontyctumblie ycioBusi paboThl

1.2.2.1 Bun KIMMaTHYECKOTO UCIIOTHEHUS YCTPOICTB U KaTeropus pasMenienus — Y XJI3.1 mo
I'OCT 15150-69.

1.2.2.2 VYcrpoiicTBa npeaHa3HAYCHBI UII Pa0OTHI B CIEIYIONUX yCIOBUSAX B COOTBETCTBUU C
I'OCT 15150-69 u TOCT 15543.1-89 myst kmumaTtudeckoro ucrionHeHus Y XJI3.1:

— BEpXHEe TpelenbHOe paldouee 3HAYEHHE TeMIepaTyphl OKPYXKAIOIIEro  BO3AyXa
miroc 55°C;

— HIDKHEe TMpelenbHOe pabouee 3HAUEGHHWE TEMIIepaTypbl  OKPYJXKAIOIIero  BO3IyXa
MuHyc 25 (o 3akazy munyc 40)°C;

— BepxHee pabouee 3HAUCHHE OTHOCUTENLHOM BIIAXXHOCTH Bo3ayxa He Oonee 98 % mpu
TeMriepatype miuoc 25°C;

— BBICOTa HaJ ypoBHeM Mops He 6osee 2000 M, mpu OONBIINX 3HAYCHHSIX JOJDKEH BBOJIUTHCS
MOIPABOYHBIN KO3(DPHUIIMEHT, YIUTHIBAIONTUI CHIDKEHUE JICKTPHYCCKON TIPOYHOCTH H30JISAIUH;

— OKpyKarollas cpela HEB3PBIBOOMACHAs, HE CoOJepiKamias TOKOIPOBOJISIICH IBUIH,
arpeCCUBHBIX Ta30B M MApOB B KOHIICHTPAIUAX, PA3PYIIAOIINX U300 U METAILIBI;

— MECTO YCTaHOBKH YCTPOMCTBA JOKHO OBITH 3aIIMIIEHO OT MOMaJaHus OpbI3r BOABI, Macell,
SMYJIBCHI, a TAKKE OT MPSMOTO BO3/ICHCTBUS COJTHEUHOW paIUALNN;

— armoctepa tuna Il (mpomblieHHas).
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1.2.2.3 B wyactum Bo3zmelcTBUs (HaKTOPOB BHEUIHEH Cpeabl YCTPOWCTBA YIOBJICTBOPSET
TpeboBaHusM rpynmbl Mexanudeckoro ucrnoigHeHus M7 mo I'OCT 30631-99. Ilpu sTom ypoBeHB
BUOpaoHHbIX Harpy3ok oT 0,5 mo 100I'm ¢ yckopenuem lg. YcTpoiCTBa BBLIEPKUBAIOT
MHOTOKpATHbIE YAapHbIE HarPy3KH JUIMTEILHOCTHIO OT 2 710 20 MC ¢ MaKCHUMaJIbHBIM YCKOpeHueM 3.

CelicMOCTOHKOCTh 1O  IIKaje ceilicMuueckoil uHTeHcuBHOcTH MSK-64  yctpoiicTB
cootBercTByeT ['OCT 30546.1-98 mipu BO3ACHCTBUN 3eMIICTPSICEHUH MHTEHCUBHOCTHIO 9 OaiuioB u
YpOBHE YCTaHOBKH HaJl HYJIEBOW 0TMETKOM 10 10 M.

1.2.2.4 Crenenp 3amuTbl O0OOJOYKH YCTPOHMCTB moO JwmmeBod dvactu — [P 40, mo
octanpHbIM — [P 20 mo TOCT 14254-96.

1.2.3 CompoTHBIIEHHE U 3NIEKTPUYECKas IPOUHOCTb U3OJISIIUH

1.2.3.1 ComporuBieHre H30JALMNA BCEX HE3aBHCHMBIX II€Te YCTpONCTBA, KpOME IOPTOB
MOCIICIOBATEIPHON CBSI3M, OTHOCHTEIHHO KOPIyCa M BCEX HE3aBUCUMBIX IIeTeld MexIy coboil B
XOJIOJIHOM cocTosiHuM  cocTaBisier He Menee 100 MOm npu nHampsbkenun 1000 B 1o
['OCT IEC 60255-5-2014.

[Ipumeuanne — XapaKTepUCTUKA W TapaMeTpPhl yCTPOWCTBA, NMPUBOIWMBIE B TEKCTe 0€3 0COOBIX
OTOBOPOK, COOTBETCTBYIOT TEMIIEPATyPe OKPY’Karomiero Bo3ayxa oT mioc 15 go miroc 30 °C, OTHOCHUTENbHON
BJIQXKHOCTH OT 45 10 75 %, atMocdepHoMy aapiieHuio ot 86 1o 106 x[1a, HOMUHAIEHOM YacTOTE MEPEMEHHOTO
toka 50 ['1y 1 HOMUHATHFHOMY HANPSDKEHUIO ONIEPaTUBHOTO TOKA.

1.2.3.2 B cocTOSHMM TOCTaBKU OJJIEKTPUYECKAs HU3OJAIUS MEXKIYy BCEMH HE3aBUCHMBIMU
[ENsMH YCTPOMCTBA OTHOCHTEIHLHO KOPIyca M BCEX HE3aBHCHUMBIX IeNedl Mexay co0oil, kpome
MOPTOB TOCJEIOBATEIbHON CBSI3U, BBIAEPKUBAeT 0e3 Mpo0Osi U TMEPEKPBITUS HCIBITATEIbHOE
Hanpspkeaue 2000 B (3dbdexTuBHOE 3HaUeHUE) TIepeMeHHOTO Toka 9acToThl 50 ' B Teuenne 1 MuH
no ['OCT IEC 60255-5-2014. Dnekrpudueckass U30isA1Us Iened U@POBBIX CBA3€H OTHOCHUTEIBHO
KOpIyca M BCEX HE3aBUCHUMBIX IEMeld MeEXIy coOOM I0JDKHA BBIIEPKUBATH 0Oe€3 mpolosi u
NEepeKpbITHs uclbiTateabHoe HampsbkeHue 500 B (addexkTrBHOE 3HaYeHHE) MEPEMEHHOTO TOKa
gactorel 50 'm B Tedenwe 1 mma mo I'OCT IEC 60255-5-2014. Ilpu NOBTOPHBIX HCIBITAHHUIX
UCIBITATENIbHOE HAMPSHKEHUE HE JODKHO MPEBbIAaTh 85 % OT BhIIIEYKAa3aHHOTO 3HAYCHHUS.

1.2.3.3 Dnexkrpuyeckass H30JALUS HE3aBHUCHMBIX IIeTIeHl Mexay co00i W OTHOCHUTEIBHO
KOpITyca BBIJEPKUBAET 0€3 MOBPEXKACHUN TPU IMOJIOKHUTEIBHBIX M TPU OTPHUIATEIBHBIX HUMITYJIbCA
UCIIBITATEIBHOTO HampspDKeHUsS (MpH pabdoTe MCTOYHMKA CHUTHAJIA HA XOJOCTOM XOJy), UMCIOIIHNX B
cootBercTBuu ¢ ['OCT IEC 60255-5-2014:

— aMmIuuTyny — He Menee 5,0 kB;

— JUTUTEbHOCTH mepeanero gponta — (1,20 £ 0,36) Mkc;

— JIMTEeNnbHOCTH 3aaHero GpponTa — (50 + 10) MKc.

JIMUTeNnbHOCTh HHTEPBAJa MEX 1Y UMITYJIbCAMHU — HE MEHee 5 C.

1.2.3.4 Dnexrpuueckass WH30MA0Ms 1Lened HUPPOBBIX CBs3ell OTHOCHUTENIBHO KOpIIyca,
COCIMHEHHOTO C JIPYTUMHU HE3aBHCHMBIMH IICTISIMH JIOJDKHA BBUICPKHBATH 0€3 TOBPEKICHUN TpH
MOJIOKUTEIBHBIX U TPU OTPHUIATENBHBIX HMITYJIbCa HCIBITATEIHLHOTO HAmNpsOKEHUs (mpu padote
MCTOYHUKA CUTHAJIA Ha X0JI0CTOM x011y), uMeronux B cootBeTcTBUU ¢ [OCT IEC 60255-5-2014:

— ammutyny — He MeHee 1,0 kB;

— mmatenbHoCTh PponTa — (1,20 £ 0,36) MKC;

— mmmTtenbHocTh noaycmnaaa — (50 + 10)mkc.

JlnutenpHOCTh MHTEpPBaAa MEXKIY UMITYIECAMU — HE MEHee 5 C.

1.2.4 Tlenu onepaTUBHOTO MUTAHUS

1.2.4.1 HomwuHanbpHOE HanpspKeHHE MUTaHus ycTpoiicts 110 B nm 220 B.

1.2.4.2 VYctpoiictBa COXpaHSAIOT paboTOCHOCOOHOCTh 0€3 HW3MEHEHHMs MapaMeTpoB U
XapaKTEPUCTHK CpadaThIBaHUS IPY HAIMYWU B HANPSHKCHUN OTIEPATUBHOTO TOKA ITyJbcarmii 10 12 %
OT CPEIHETO 3HAYEHUS.

1.2.4.3 YcrpoiicTBa COXpaHSIOT pabOTOCIIOCOOHOCTh M (DYHKITMOHHPOBAHKE TIPH JTTUTCIIHHBIX
OTKJIOHEHUSIX HANpsDKEHUs ONEpaTUBHOrO MUTaHMS B JuanazoHe oT muHyc 20 no mmoc 10 % ot
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HOMUHAJIBHOTO 3HaueHHs. JlomyCcTUMBIE KPaTKOBPEMEHHBIE OTKJIOHEHUS HampspKeHus (TpeaebHbII
nuarnaszoH) oT MuHyc 50 mo mroc 20 %.

1.2.4.4 VYctpoiicTBa cOXpaHAIOT pabOTOCHOCOOHOCTh U (PYHKIIMOHUPOBAHHE MPH AITUTEIBHBIX
OTKJIOHEHHSIX YaCTOTHI OMIEPATUBHOTO MEPEMEHHOr0 TOKa B JManazoHe oT MuHyc 5 no mwitoc 3 ' ot
HOMUHAQJIBHOTO 3HAYEHUSI.

1.2.45 Bpems roTOBHOCTH YCTPOICTB K JEHCTBHUIO MOCIE TOJaYH HAMIPSKEHHSI ONEPaTUBHOTO
nutanug He Oosee 0,25 c. MUHMMaIbHOE BpeMsl OTKIIFOUEHHUS MOBPEXKACHUS MPHU OJHOBPEMEHHOM
nojaye TOKa TOBpEXJIEHUs (MOJYTOPAKpaTHOTO IO OTHOLIEGHUIO K YCTaBKE) M HaNpsKEHUS
olepaTUBHOIrO NMuTaHus He npespimaet 0,3 c.

1.2.4.6 VYcrpolicTBa COXpaHSIOT 3a1aHHbIC (PYHKIUH (B T.4. C IEHCTBUEM BBIXOJHBIX pelie) 0e3
U3MEHEHHS TMapaMeTpOB M XapaKTePHCTUK CpadaTblBaHUS IPH KPATKOBPEMEHHBIX IEpephIBax
MUTaHUS JIATeabHOCTRIO 10 0,5 c.

1.2.4.7 YctpoiicTBa HE MOBPEKIAIOTCS U HE CpadaTHIBAIOT JIOKHO MPH BKIIOUYEHUH U (M)
OTKJIIOYEHWH HCTOYHUKA TMUTAHUS, IIOCIAE TEePepbhlBOB MUTAaHUS JIOOOH UIMTEIBHOCTH C
MOCJEAYIONMM BOCCTAHOBJIIGHHUEM, IPH I0/1a4e€ HANPSKCHHUS ONEPAaTHBHOTO TOCTOSHHOTO TOKa
0o0paTHON MOJIIPHOCTH, a TAaK)KE MPHU 3aMbIKAHUSIX Ha 3€MJII0 B CETH ONEPATHUBHOTO MOCTOSHHOTO
(BBIIIPSIMJIEHHOT'O IIEPEMEHHOT0) TOKa.

1.2.5 Ilenu mepeMEeHHOTO TOKA M HANPSHKEHUS

1.2.5.1 ToxoBble NeNW 3aOUT OT MEXKAY(Pa3HBIX 3aMBIKAaHUI BBIIEPKUBAIOT TOK 0e3
MOBPEXKICHUIM TP HOMUHAIBHOM BXOJHOM Toke 1 A m 5 A cooTBeTcTBeHHO 3 A 1 15 A jyurensHo,
75 A 1400 A B Teuenue 1 c.

1.2.5.2 TokoBbIC IIENH 3aIIUT OT 3aMBIKAHUI Ha 3€MJIIO BBIICPKHBAIOT TOK 0€3 TOBPEIKICHUM
npu HoMUHAIBHOM BXogHOM Toke 0,2 A u 1 A cootBerctBenHO 1 A n 3 A mmutensHo, 20 Au 75 A B
teueHue 1 c.

1.2.5.3 Llenu mnepeMEHHOrO HANPSOIKCHUS BBIACPKUBAIOT 0€3 TMOBPEXKACHUN HampsHKeHUe
200 B purenpHO.

1.2.5.4 VYcrpoiicTBa COXpaHSIOT PabOTOCIIOCOOHOCTh TMPH HMCKAXKEHUU (HOPMBI BTOPUIHOTO
toka TT, cooTBeTcTBYIOIIEH TOKOBOW morpemHoctd a0 70 % BKIIOYMTENBHO B YCTaHOBHBILEMCS
peXUMeE, TIPH 3TOM JOJKHA OBITh 0OecredeHa KpaTHOCTh TapaMeTPOB CpadaThIBAHUSI 10 OTHOLICHHUIO
K yCTaBKaM He MeHee 2.

1.2.5.5 VYcrpoiictBa mnpaBWiIbHO (YHKIMOHUPYIOT TIPU HM3MEHEHHWH YacTOTHl BXOJHBIX
CUTHAJIOB Toka B auamazoHe ot 0,9 no 1,1 Fy. JlomonHuTenbHas MOTPENIHOCTh IMapaMeTpoB
cpabareiBanus MO ycTpoWCTB py 3TOM He TpeBbImaeT + 3 % OTHOCUTEIHHO 3HAYCHUN MapaMeTpOB
cpabaTbIBaHUs, U3MEPEHHBIX TP HOMUHAJIBHOW 4acTOTE.

1.2.6 XapakTepuCTUKH JUCKPETHBIX BXOJIOB

1.2.6.1 VYpoBeHb HM3OISANMU BXOTHOW IIETIM OTHOCHTEIHHO KOPITyCa W MEXKIY OCTaJIbHBIMH
nernsivu — 2000 B. BxoaHble AMCKpeTHBIE IIENM BBIIOIHEHbI C NPUMEHEHHEM ONTORJIEKTPUUECKUX
npeoOpa3zoBateneil 1 00eCTeunBaIOT TaJbBAaHUUYECKOE pa3zelieHne BHYTPEHHHX IENe YCTPOWCTB ¢
BHEIIHUMHU LIEMSIMH.

1.2.6.2 HommuHanbpHOE 3HaUCHHE HANPSHKEHHUS BXOAHBIX cUTHaNOB — 220 B (110 B wmu nHOE
0 3aKa3zy).

1.2.6.3 [na 3am|Thl BXOAHBIX IIeTeld OT TMOBPEXKICHHUS TPH KPATKOBPEMEHHBIX HWIIH
JUINTENIbHBIX TepeHaNpsDKEHUSIX B YCTPOMCTBAaX MPEAYCMOTPEHBI OrpaHHYUTENH TepeHanpsHKeHui
(BapucTOpBI), YPOBEHb cpe3a KOTOphIX cocTanisieT oT 330 1o 350 B.

1.2.6.4 BxonmHOW TOK IMCKPETHBIX LieNleii B MOMEHT cpabaTbiBaHus He Oonee 25 MA.
[Torpebnenue BXOIHBIX TUCKPETHBIX Lenel — He 6oiee 0,8 Bt (mpu nHanpsbxenuun 220 B).

1.2.6.5 JnuTenpbHOCTh BXOJHOTO CUTHAJA, JOCTATOYHOTO JJIsl CpabaThIBaHUs BXOTHOU IIETH —
He meHee 30 mc.

KonnyectBO TUCKPETHBIX BXOIHBIX IEMel B 3aBUCHUMOCTH OT aNMapaTHOTO HCIOJHEHHUS —
6 wm 10.
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1.2.6.6 Ilpy HOMHMHAIbHOM HamNpsHKEHUU oOmepaTuBHOro Toka 220 B  HampsikeHue
cpabaTbIBaHMs JUCKPETHOTO BXOJa HAXOMUTCA B auamnazone ot 158 mo 170 B, nanpspkeHust Bo3Bpara
B quamna3oHe ot 154 no 132 B.

1.2.6.7 Tlppu HOMHHAIBPHOM HaNpsDKEHWH orepatuBHoro Toka 110B  Hanpsbkenue
cpabaThIBaHHS JUCKPETHOTO BXOJIa HAXOJIUTCS B JAMara3oHe oT 79 no 85 B, HanpspokeHus BO3Bpara B
nuamnasoHe ot 66 no 77 B.

1.2.7 XapakTepUCTUKN JUCKPETHBIX BBIXOJIOB

1.2.7.1 VYpoBeHb H3OJALUM KAKIOM BBIXOAHOW IIENIM OTHOCHTEIBHO KOpITyca U MEXAY
octaibHbiMu  TlenisiMu — 2000 B.  Beixogaeie 1ienu  ycrpoiicte TOP 100  BbIMOJIHEHBI €
UCIIOJIb30BaHUEM MajorabapuTHBIX pelie U 00SCIIeUYNBAIOT ralbBAHMYECKOE pa3jielieHue BHYTPEHHUX
LIEeTIel yCTPONCTB C BHEIIHUMU LIETISIMU.

1.2.7.2 KoOHTaKThl BBIXOJHBIX pelie, ICHCTBYIOIIMX Ha [EMH YIPABICHUS KOMMYTAIIHOHHBIMHU
amnmapaTamMu, HMMEIOT KOMMYTAIlMOHHYK crocoOHocTh 5/1,5/0,5 A mpu  KOMMYTallMHM  IIETIH
MOCTOSIHHOTO ToKa HampspkeHueM 48/110/220 B ¢ akTHBHO-WHAYKTUBHOW HAarpy3Kod M MOCTOSTHHOMN
Bpemenu 10 0,04 c.

Jlonyckaercs OTKJIKOYeHHe TOKOB 10 1,0 A HanpsizxkenneM 10 230 B nocTosiHHOr0 TOKa, HO
He 0oJiee MSITH Pa3 ¢ HHTEPBAJIOM BpeMeHU He MeHee 1 MMH MeKIY OTKJII0YeHHAMH.

KOHTaKThI BRIXOAHBIX peJie TOMYCKAIOT BKIIOYEHHE IIENU MEPEMEHHOT0 TOKa B COOTBETCTBUU C
tabnureit 1.2.2.

Tabnuna 1.2.2 — KommyTalimoHHbIE TaHHBIE pelie

KommyTupyemslii TOK, A JJIMTe1bHOCTD, ¢
10 1,0
15 0,3
30 0,2
40 0,03

KOHTaKThl BBIXOJHBIX pelie JAONYCKalOT BKJIIOYEHHME LIENU IEepPEeMEHHOro Toka o 15 A B
teyenue 0,5 ¢ u Toka 10 10 A B Teuenue 3 c. JIMTeNbHO AOMYCTUMBIN TOK — 5 A.

KoMMyTanmonHass M3HOCOCTOMKOCTh KOHTakTOB He MeHee 50 000 LMKIOB MpU PEe3UCTUBHOU
Harpyske.

MakcumanbHoe pabouee HanpspkeHHe KOHTakToB pene 250 B.

1.2.7.3 KommyranuoHHasi CIOCOOHOCTh KOHTaKTOB AByXIo3uimoHHoro pene 1,0/0,3/0,2 A
OpyY KOMMYTAIMM LIETM MOCTOSHHOro Toka HampsbkeHueMm 48/110/220 B ¢ akTUBHO-MHAYKTHBHOMN
Harpy3kou u nmocrosiHHoi BpemeHu a0 0,04 c. J[nuTenbHO JOMYCTUMBIN TOK 5 A, KOMMYyTallMOHHAs
M3HOCOCTOMKOCTh — He MeHee 50 000 nukioB pu pe3uCTUBHOM HAarpys3Ke.

1.2.7.4 KoHTakThl BBIXOJHBIX CHTHQJIBHBIX peJie, JEHCTBYIOIIMX BO BHEIIHUE IEMH
OJIOKMPOBOK, CUTHAJIN3ALIUHU, UMEIOT KOMMYTAIIMOHHYIO criocoOHocTh 2,5/0,4/0,2 A nipu KoMMyTaluu
LeNU IOCTOSHHOrO Toka HampsbkeHueM 48/110/220 B ¢ akTMBHO-MHIYKTHBHOW Harpy3ko u
noctosiHHOW BpemeHHu 10 0,04 c. JInmuTenpHO NOMycTUMBIM TOK paBeH 5 A. KOHTakTsl AOIyCKaroT
BKJIIOUEHUE 1IeNH nepeMeHHoro Toka 0 10 A B Teuenue 0,5 ¢ u Toka 10 8 A B TeueHue 3 c.

KoMmMmyTanmonHass M3HOCOCTOMKOCTh KOHTAakTOB He MeHee 50 000 HUKIOB MpU pe3ucCTUBHOU
Harpyske.

1.2.7.5 KoaunuecTBO BBIXOJHBIX peJie B 3aBUCMOCTH OT aliapaTHOrO UCIOJIHEHUS — MATh WIN
12, U3 KOTOPBIX OHO PEJie MOXKET OBITh JBYXITO3UIIMOHHBIM.

1.2.7.6 Jyig TOBBINICHUS KOMMYTAIIMOHHOM CITOCOOHOCTH BBIXOJHBIX pelieé PeKOMEHIYeTCs
UCIIOJIb30BaTh NMPOMEXKYTOUYHbIE pejie ¢ MajbIM BpeMeHeM IepekitoueHus. [Ipu sToMm HEoOxoaumo
WCIIOJIB30BaTh HMCKPOTACAIIMA KOHTYp, COCTOSIIMM M3 pPE3UCTOpa M JNOAA, BKIFOYEHHBIA
napajjieNIbHO KaTyIIKe MPOMeXyTouHoro pene. [Ipumep noaxinroueHus npuseaeH Ha pucynke 1.2.1.
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Pucynok 1.2.1 — Cxema uckporacsiiero KoHTypa

Conporusnenne R; moxbupaercs u3 ycnoBus
R1=0,1 Rks, (1.1)

rac RKLl — aKTHUBHO€ COIIPOTUBJICHHUE KATYIIKH IIPOMEXKYTOYHOI'O PEIIC, Owm.

Mo1HOCTh BBIOMpAETCs PU YCIOBUHM KPAaTKOBPEMEHHOT'O MTPOTEKaHUs Toka (He MeHee 2 BT).
Huon VD1 npomkeH wuMeTh mapamMeTpsl C TPOMHBIM 3amacoM IO TOKY M OOpaTHOMY
HANPSDKEHUO

lvp1 = 3 Upur. / R1; Uvpi osp = 3 Upur, (1.2)

rae  lypi — MOCTOSHHBIN TOK, MPOTEKAOIINKN Yepe3 TUO/ B MPSIMOM HAIpaBIeHUH, A;
U vb1 o6p — IOCTOSTHHOE HANPsDKEHUE, IPUII0KEHHOE K U0y B 00paTHOM HampaslieHud, B.

IIpumep. Ilycts B kauectBe npomexxyrounoro pesne KL1 Beictynaer PI1-23 ¢ conporuBienuem
karymku B 8200 Owm, HanpspkeHue oneparuBHoro nutanus 220 B. Torga ¢ yuetoM peKOMEHauui
Ri1: C2-23: 820 Om, 2 Bt; VD1: 1N4937: 1, =1 A, Ugsp. = 600 B.

1.2.8 UnTepdeiicol cBs3u

1.2.8.1 Vecrpoiictea TOP 100 mMoryr ummers 10 ABYX HOPTOB cBsi3u. Ha nuueBoil manenu
pacrionioskeH mopt cBsizu ¢ USB (M301mMpoBaHHBIN) A TOAKIIOYEHHS TEPEHOCHOTO KOMITBIOTEpA
yepe3 HyJIb-MOJAEMHBIH Kabenb. Ha 3amHell maHenu ycTpoHCTBa NMpeaycCMOTPEHO 10 JBYX IHOPTOB
CBSI3W, TIpeIHA3HA4YEeHHBIX I nomkitroueHust ycrporicte TOP 100 k ACY TII. B rtabmune 1.2.3
NOKa3aHbl BAPUAHTHI BBIMIOJIHEHUS MHTep(delica B 3aBUCUMOCTH OT MCIIOJIHEHHSI TIOPTOB CBS3H.

Tabmuna 1.2.3 — BapuaHTbl HCTIOTTHEHUST UHTEP(ECOB CBSI3U

Hopt HUcnosnenne
ITopT 1 RS-485/ontuka/ TTL / UPIIC (1o 3aka3y)

1.2.8.2 Ilepemumii mopT MpeAHA3HAYEH Ui YIPABICHUS, KOHTPOJIA M 3aJaHUS TapaMeTpPOB
yerpoiictB TOP 100 oT nepeHOCHOT0 KOMIbIOTEpPa BO BpeMs IIPOBEIEHU TyCKOHAIAJOUHBIX padoT 1
pabot mpu TO. [Ins cBA3M C TepMUHAIAMU Yepe3 MEPETHUN MOPT CBSI3U HEOOXOJMM MEPEHOCHOM
(MM CTAlMOHApPHBIM) KOMIIBIOTEP C YCTAHOBJIEHHBIM CIEHUAIN3UPOBAHHBIM POTrPAMMHBIM
obecrieueHrneM (MocTaBisieTcs 1Mo 3anpocy) u crangaptaeiii USB A-B kabens cBs3u. M3o0pakenus
pa3beMoB kabens mpuBeeHa Ha pucyHke 1.2.2.

B uyactn ob6bema wuHpopmanuu, mogydyaeMoW yepe3 MOPTHl CBSI3M, OHM paBHO3HAYHbIL. B
JIMAJIOTOBOM PEXHME «BEAYIIMH-BEIOMBII» MOCTYNHBI JAJs YTEHUS U 3alUCH TNPAKTHUYECKU BCE
napameTpsl ycTpoiictB. Kpome Toro, uepes Bce MOpThl MPOU3BOIUTCS CUUTHIBAHUE OCHUILIOTPAaMM U
Oydepa coOBITHIA.
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a) Tan A 6) Tun B

Pucynok 1.2.2 — Pazsembr USB

Ucnonuenne nopra 1 momkHO oroBapuBarhecs Ipu 3akaze ycrpoiictB TOP 100 ucxons uz
HIKEOTTMCAaHHBIX BAPUAHTOB.

1.2.8.3 BcTpoeHHBIM ONTUYECKUNA TTOPT

Hust opranuzanuu cBs3u ¢ ACY TII B ycnoBHSIX CIOKHOW 3JEKTPOMAarHHUTHON OOCTaHOBKH
PEKOMEHIyeTCsI MCIOJIB30BaTh MCIONHEHUE MOPTa, pabOTaIoUIero Mo ONTOBOJIOKOHHOMY KaOelro.
JlanHoe wucnojgHeHWe 1MopTa O0ecHeuyMBaeT TaJIbBAHUYECKYI0 M30JIALMI0 U HauOOJBLIYIO
MOMEXOYCTOMYUBOCTh KaHaia CBsI3U. VICTIONHEHHE COAEpPXKUT ABa KOHHEKTOpa ISl MOJKIIOUYEHUS
MaYKOP/I0B ONTOBOJIOKOHHOTO Kabesi, Ha3HAaYeHHE KOTOPBIX MpHBeieHo B Tabmuue 1.2.4.

Ta6mumna 1.2.4 — HaznaueHue KOHHEKTOPOB ONTUYECKOTO IOpTa

Konnexkrop Ber Ha3znauenue
Bepxuuit TemHbIi RX — mpuem curnaina ycrpoiictreom TOP 100
Huxunii Ceembii | TX — nepenava curnana ycrpoiictsom TOP 100

TexHU4ecKkne TaHHBIE ONTHYECKOTO TIOPTa NpUBEACHHI B Tabmmie 1.2.5.

Ta6mmma 1.2.5 — [TapaMeTpsl ONITHYECKOTO ITOPTA

IHapamerp 3HaveHue
KonnekTopsbl Tun ST, 11t CTEKJISIHHOTO ONTOBOJIOKHA
JlnameTp OnTOBOJIOKHA 62,5/125 mxm
JITiHa BOJIHBI M3TTYYEeHUS (820 — 900) um
MoOIHOCTh nepenaTynka -13 nbm
UyBCTBUTENBHOCTh IPUEMHUKA | -24 n1bm
JlanmbHOCTB CBSI3U Jlo 1000 m

Cxema mopra oOecreuyuBaeT PEeTPaHCISALUI0 MPUHUMAeMOIro CUTHala B JIMHUIO Iepejayd,
1no3toMy HeckoibKo ycrpoiictB TOP 100 moryr BkiIro4arbes B OJIHY ONTHYECKYIO neTio. OnHako
JUIs obecrieueHusl CBSI3U MPU OTKIIIOYEHUH UTAHUSI OJJHOTO U3 YCTPOUCTB, HEOOXOIUMO IPUMEHEHHE
paauanbHOM CXEMBbI CBSI3U C CUCTEMOW BepXHEro ypoBHs. i 3TOro, B KauecTBe npeoOpa3oBaTenieit
BEPXHEr0 YpPOBHS PEKOMEHAYETCs MCI0JIb30BaTh MHOTOMOPTOBBIE IpeoOpa3zoBaTeiy, HarpUMep,
npeoOpazoBarenu Tuna MC-9, MC-5 unu aHajJoru4YHBIE.

1.2.8.4 Tloprt c untepdeiicom RS-485

Hcnomaenne mopra ¢ wHTepdeiicom RS-485  wucmonw3yercs Ui OpraHW3aIiuu
NOJyAyIuIeKCHOro oOMeHa mHpopmanueit ¢ ycrpoiictBamu TOP 100 mo nByXnmpoBOJHOW JIMHUH
CBSI3M Ha OCHOBE BUTOM mapbl. JJaHHBIN cr1ocO0 CBSA3U pEKOMEHAYETCS IPUMEHSITh IPU CPAaBHUTEIBHO
HEOOJIBIIIOM KOJIMYECTBE YCTPOIMCTB HA MPOCTHIX 00BEKTAX, KOT'/1a UCIIOIb30BaHUE ONTOBOJIOKOHHOTO
Ka0eJsi 5)KOHOMUYECKH He Iieniecoobpa3Ho. HazHadueHne KOHTAKTOB pazbeMma mopTa ¢ uHTepdercom
RS-485 npuseneno B Tabnuue 1.2.6.

10
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Tabnuna 1.2.6 — HazHaueHne KOHTAKTOB pa3beMa mopta ¢ uarepdeiicom RS-485

KonTakr Curnana Ha3nauenmne
1 DATA B (D+) | ITonoxuTenbHBINA BXO/BBIXOI JaHHBIX
4 DATA A (D-) | OrpunarenbHblii BXO/BBIXO JaHHBIX

Texauveckue gaHHbIe TopTa ¢ HHTEepheiicom RS-485 npusenens! B Tadnwuie 1.2.7.

Tabmuua 1.2.7 — [Tapametpsl mopra ¢ uatepgeiicom RS-485

IMapamerp 3HauyeHue
Tun pazpema Bunka MSTB 2,5/6 (PHOENIX)
Tun unTepdeiica W3omupoBanubiii RS-485
[IpoyHoCTH M30JISIIIUKU 1500 B RMS (1 mun)
KonmuecTBO ycTpONCTB B TMHUU Ho 32
Ilonuag nivHa TUHWU CBS3U Ho 1200 m

OTtBeTHas yacTh pa3beMa MopTa MPEJCTABIAET COOON MECTUKOHTAKTHYIO PO3ETKY C BUHTOBBIM
32)KUMOM TIPOBOJHHUKOB, aHATOTHYHYIO TIPUMEHSIEMBIM B OJIOKaX BXOJHBIX JUCKPETHBIX CUTHAJIOB U
BbIXOJHBbIX perne. Poszerka BxoauT B komiuiekt 3UII yctpoiicte TOP 100 mpu 3akaze maHHOTO
UCIIOJIHEHUS TOpTa.

TumnoBas cxema COeAMHEHMs MPeyCMaTpUBaET NapauiebHOe noakioueHue yerpoiicts TOP 100
JIMHUY CBSI3U MIPOW3BOJILHON TOTIOJIOTHH C YIETOM OrpaHW4EHHUH, YKa3aHHBIX B Tadme 1.2.7.

PaGora mopra oOecnednBaercs JBYXIPOBOJHOM CXEMOH COEIMHEHUS OIHOMMEHHBIX
KOHTaKTOB, OJHAKO IMpH OOJBIIMX JUIMHAX JIMHUU CBS3U JUid OO€eCleYeHMs] BbIPAaBHUBAHUS
MOTEHIIMAJIOB CUTHAIBHOM 3€MJIM PEKOMEH IYEeTCS UCIIOJIb30BaTh 3aIllMTHBINA SKpaH Kabemsi B KauecTBe
TpeTbero mnpoBojaHUKAa. Kpome Toro, mjasi yMeHbILIEHUS OTPaX€HUI CUTHaia B JUIMHHOM JIMHUU U
MOBBIIICHUS] [TOMEXOYCTOMUMBOCTH, IO KOHIIAM JIMHUU CBSI3U JIOJDKHBI  yCTAHABJIMBATHCS
TEPMUHUPYIOIIME pe3ucTopbl. HoMHHAM TEpMHUHUPYIOLIEIO pE3UCTOpa JIOJDKEH pPaBHATHCS
BOJIHOBOMY COTIPOTHUBIICHHUIO UCIIOJIE3YEMOT0 KalOessi, TUIIOBOE 3HAYeHUE 171 BUTOM mapsl — 120 Om.

1.2.8.5 Ilopr TTL

Hcnonuenue nopta TTL ucnonb3yercs 1t nonakitoueHus K yctpoiictesy TOP 100 BHemHux
npeoOpaszoBareneil pazIUYHbIX TUIIOB, HAIpUMEp, ONTO3JIEKTPUUECKHUX IpeoOpazoBaTesell cepuu
MC. Baemnuii npeobpa3zoBareiab MOXKET MOHTHPOBATHCS HEMOCPEICTBEHHO HAa JIEBATHKOHTAKTHOM
pazbeme mopta, Jmbo pacnonararbes BOMu3u oT TOP 100 u momkiouaTbes K HEMY C MOMOIIBIO
9KpaHUpOBaHHOTO Kabemns. HazHaueHue KoHTakToB pa3beMa nopra T TL npuseneno B Tabnuue 1.2.8.

Tabmuna 1.2.8 — Ha3znauenne KOHTaKTOB pazbema nopta T 1L

Konrakr Curnan Hasnayenmne
2 TX [Tepenava nanabix ycrporicteom TOP 100
3 RX ITpuem nanusix ycrpoiicteom TOP 100
7 GND CurnanbHas 3emis
8 +5V ITutanue 1711 BHENIHEro npeoOpa3oBaTeis
9 +8V ITuTanue 11 BHEIHEro npeodpa3zoBaTesis (Onus)

Texuauueckue naHubpie mopra T 1L mpuBenens! B Tadmuie 1.2.9.

Tabmuua 1.2.9 — ITapamerpsl mopra TTL

IMapametp 3HaveHue
Tun pazpema Poszerka DB-9F (DIN 41652)
YpoBHM CUTHAJIOB TTL-coBmecTuMBbIe
[Torpebnenue BHeNHEro npeobpaszoparens no nensM nutanus | Jlo 100 MA
JlnuHa Kabens CBs3H Ho2wm

11
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OtBeTHas 4acTh pa3beMa MOpTAa WU Kabelb CBS3M B KOMIUIEKT ITOCTaBKH YCTpPOMCTBa
TOP 100 He BXOAST U MOT'YT TTOCTABJIATHCS COBMECTHO C BHEIITHUM ITpeoOpa3oBaTeseMm.

K mnpumeHeHHIO pEeKOMEHAYIOTCS MpeoOpa3oBaTeNny, HMMEIOUIMEe BCTPOCHHBIH HMCTOYHHK
nUTaHus, HanpuMep npeodpazoBatenu Tuna MC-1 unu aHanorudHele. ITO MO3BOJSET UCIIOIb30BaTh
NETIEBYI0 CXEMY COCIMHEHMs TIpeodpazoBaTeneil M 00ECleuYuTh HENpPEepHIBHOCTh CBS3U IPH
OTKJIFOYEHUHU NMUTaHus ogHoro u3 ycrporcts TOP 100 B netre.

1.2.8.6 Ilopt c unTEepdeiicoM «TOKOBas METII»

Hannbiii  Bua — uHTepdelica  TpeaHa3HayeH I TOJIKIIOYECHHsS  YCTPOWCTB IO
YETBIPEXIPOBOIHBIM JIMHUAM M 00ECIEUMBACT JOCTATOYHO BBICOKYIO IMOMEXOYCTOHYMBOCTH KaHaja
CBSI3M 32 CUET TOKOBOTO MPUHIIUIIA Mlepeaun CUTHAIO0B. JIMHUS CBSI3U CONIEPKUT JIBE METIH MepeIadu
JAaHHBIX B IIPOTHUBOIIOJIOKHBIX HAIIPaBJICHUSAX, COJEpPKAIlME€ MCTOYHMK TOKA, TOKOBBIM KIIIOY
nepeJaTudka M TOKOBBIM JIETEKTOp MpHeMHUKa. Ha3HaueHHe KOHTaKTOB pa3beMa IopTa C
uHTEepdEeiicoM «ToKoBas neTs» npuseaeHo B Tadiuue 1.2.10.

Ta6mmma 1.2.10 — Ha3HaueHne KOHTaKTOB pa3zbeMa IopTa ¢ HHTEPPEHCOM «TOKOBAS METIIS

KoHTakr Curnan Ha3znauenne
1 +TXD [TonoxxurenpHbIN BeIxoa nepeaaTanka TOP 100
2 -TXD Otpunarensublii Beixox nepegaryrka TOP 100
4 +RXD [TonoxurensHbIi Bxo npuemanka TOP 100
S) -RXD Otpunarensuslii Bxon npuemanka TOP 100

TexHu4eckne NaHHbBIE TOPTa ¢ HHTEPPEHCOM «TOKOBAs METIIsH MpUBeneHb! B Tabmmne 1.2.11

Ta6muma 1.2.11 — [TapameTpsl mopTa ¢ HHTEPHEHCOM «TOKOBASI MIETIIS

ITapamerp 3HayeHue
Tun pazbema Bunika MSTB 2,5/6 (PHOENIX)
Tun unrepdeiica JIBe MacCHBHBIX N30JIMPOBAHHBIX TOKOBBIX NETIIH
[IpoyHOoCTh M3OJISIITUN 2000 B
HomuHanbHbIM TOK METEINb 20/10 MA
[Tagenue HampsHKEHUS HA TETSX
npuema/nepeaadn He 6onee 2,0 B mpu 20 MA
JlmuHa TUHUM CBSA3U Jlo 600 M (mpu 20 MA, 19200 GuT/c)

OTBeTHas yacTh pa3beMa IOpTa Takas ke, KaKk M B HCIOJHEHUM NOpTa ¢ HHTepdeiicom
RS-485, u npu 3akaze ganHoro mopta Bxoaut B komruiekT 3UII ycrpoiictea TOP 100.

B cocrostnuu oTCyTCTBHSA 0OMEHA MO JIMHUM CBSI3M TOKOBBIE METIIM 00TEKAIOTCSI HOMUHAIBHBIM
TOKOM 3a CYeT MpeoOpa3oBareiisi BEPXHETO YPOBHs (Beaymiero), T.e. mopt ycrtpoiictea TOP 100
SBJISIETCA  MAacCCHUBHBIM HHTepdeiicoMm ©0e3 HMCTOYHUKOB nHTaHUs 1nerenb. COOTBETCTBEHHO
MakcUMajbHas JJIMHA JMHUM CBSI3U ONpENENsieTcs B MEPBYIO Odepeab THIIOM IpeoOpa3oBaTess
BEPXHEr0 YPOBHSI U IOTOHHBIM COIPOTHBIICHUEM HCIIOJIb3YEMOro Kabess.

[Mpumeuanue — B cBsi3u ¢ ocoOeHHOCTAMU OpraHu3aluu onpoca ycrpoicts P3A cucremamu ACY TII,
Iu1si 00eCTIeYeHUsI yAOBICTBOPUTEIIBHOIO BPEMEHH PEAaKIMH CHCTEMBI, HE PEKOMEHIYEeTCs MOIKIFOYCHHE K
OJTHOM JIMHWY CBsI3H (OJHOMY BeIyleMy rnpeodpa3osarento) Oonee 8-10 (mpu ckopoctu oomena 19200 6ut/c)
BEIOMBIX ycTpoiicTB P3A. Iyt coXpaHeHHs] BpeMEHU PEakliy PU MEHBIINX CKOPOCTSIX 0OMEHa KOJHYECTBO
YCTpOﬁCTB COOTBCTCTBECHHO YMCHBIIACTCA. HaHHoe IpuUMEYaHUEC CHPAaBCAJIUBO I BCEX BBIICONMCAHHBIX
VICIIOJIHCHUH MTOPTOB HOCIIEI0BATEILHOM CBSI3H.

1.2.8.7 TlapameTpbl OPTOB MOCIEIOBATEILHOM CBSI3U

[Iporokon obmena s moprta | — CTaHAAPTHBIA  MEXAYHAPOJHBIA  MPOTOKOJ
MD3K 60870-5-103 nu6o SPA, nepennero nopra — SPA.

CxopocTtb 00MeHa, ajpec, IapoJib JOCTyNa K NapaMeTpaM TEPMUHAIIOB M0 MOCIe10BaTeIbHOMY
KaHaJy Ul KaKJOro IMopTa CBSI3U 3aJ1a€TCsl OTAEJIBHO B COOTBETCTBYIOIIMX ITYHKTaX MEHIO WM IO
MIOCJIeIOBATENBHOM CBs3H. J[Manma3oHbl ATHX MapamMeTpoB pUBeACHbI B Tabmuie 1.2.12.
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Tabmuua 1.2.12 — [TapameTpsl HOPTOB MOCIE0BATEILHON CBA3U

IHapamerp JAunana3zon 3HavyeHuUe M0 YMOJIYAHUIO
Ckopoctb 00MeHa, 6ut/c 2400, 4800, 9600, 19200 9600
Anpec Ot 1 1o 255 (Heuérubie UGPHI) 1
[Taponb Ot 1 10 999 001
CYeTYnK-MOHUTOD, C Ot 0 1o 35 -

Ckopoctb obmeHa, SPA-anpec nisi KaKIoro mopTa CBSI3W YCTaHABIMBAIOTCS HE3aBUCUMO H
UMEIOT uHANBHIyanbHble SPA-tapametpsl. [1apons s Kax10ro nopTa — HHIUBUAYAIbHBIN, OHAKO
NapoJii MOTYT UMETh OJIMHAKOBOE 3HAYEHUE Il Pa3HbIX IOPTOB.

[lepeyenbp mapameTpoB, JOCTYHMHBIX AJIsi OOpamieHHs K YCTPOWCTBaM depe3 MOPTHI CBA3H,
npejcTaBisieTcs (GUPMON — M3roTOBUTENEeM INpu peanuszauuu npoektoB ACY. Yacte mapameTpoB
JIOCTYITHBI TIPU TOJIOKEHUH KJII0Ya BBHIOOpA PEXMMOB «J{MCTAaHIIMOHHOE» W MOTYT OBITH 3aIlMCaHbI
TOJIBKO IPU 3TOM IOJIOKEHUU Kitouya. B nonoxxenun kinroya «MecTHOE» OHM JTOCTYITHBI TOJIBKO JJIs
YTEHMUS.

JIto6oe n3MeHeHue ycTaBoK, KOHQUIrypaluu TEPMUHAIOB (TPYII MPOrPaAaMMHBIX KIIIOUe) Uiu
U3MEHEHUE TpYNIbl yCTaBOK IO IIOCIEA0BaTeNbHOMY KaHainy win uepe3 MUM, npuBogut k
dopmupoBanuto cobsitus st ACY TII o Hauane u 3aBepIlIeHUH 3aMHCH U3MEHEHHBIX TapaMETPOB B
EEPROM.

Jns onpeneneHust COCTOSIHUSA JIMHUM CBS3UM aKTUBHOTO IOCJEAOBATENIBHOIO MOPTa CBSI3U, Ha
JICIUIEE OTOOpa)kaeTcsl CUETUYUK, OTCUUTHIBAIOLINI BpeMsl ¢ MOMEHTA MOCJIEIHEN NOChUIKH MpHemMa
WM epeadH.

1.2.9 Camoguarsoctuka

1.2.9.1 OO0umwme NPUHIIMITEI BBITOJIHEHUS

VYerpoiictea TOP 100 mpemycmaTpuBalOT BCTPOEHHBIE MpPOrpaMMHO-aIapaTHbIE CPEICTBA,
KOTOpBIC 00ECIICYMBAIOT HENPEPBIBHBIA KOHTPOJIb MPABHUIBHOCTH (YHKIIMOHUPOBAHHUS OCHOBHBIX
yacTeil yCTPOMCTB B IICJIOM, TMOBBIIIAS CTEICHb TOTOBHOCTH OOOPYAOBaHHS K JCUCTBUIO U
HAJIGKHOCTH (DYHKIIMOHUPOBAHUS.

[lpy BKIIOYEHUH YCTPOWCTB M MpH paboTe B INTATHOM PEXKHME IPOU3BOMIATCS TECThI
CaMOJITMAarHOCTHKH, OOECIICUMBAOIINE TPOBEPKY HWCIPABHOCTH TepMUHAIA. B ciaydae oTkaza
mukpocxemsl [13Y u «3aBucanum» mporpaMMbl MPOUCXOIUT COPOC U Mepe3anyck MUKPOMIpoIieccopa
C BBITIOJIHEHWEM HAYaJIBHBIX TECTOB CAMOJMArHOCTHKHU YCTpoucTB. [Ipu mepe3amycke ycTpoicTB O6e3
MOTEPU MUTAHUS BHITIOJHEHHE MOJIHOTO IMKJIA TECTOB CAMOJUArHOCTUKH OCYIIIECTBIISIETCS 32 BpeMs
He Oosiee 550 Mc (MCKITIOYast TECT YacoB).

[Ipu oOHapyXeHUM HEUCHPABHOCTH CHCTEMOH CaMOJMAarHOCTUKH 3aropaeTcsl KpacHBIH
ceronuon Hewcrnp. Ha JUIEBOW TaHENW YCTPOWCTB, a HA JUCIUICE TOSBISETCS HAJIUCH,
cooOlImaromas 0 BHyTPEHHEH HEHCIPABHOCTH C YKa3aHMEM KoJla. YKa3aHHbIE HAJAMUCH MOTYT OBITh
cOpomreHsl HakatueM KHONKH «C». OJIHOBPEMEHHO CHTHAJIBHOEC BBIXOJHOE peJie CHCTEMBI
CaMOJIMarHOCTUKH, HAXOJIMBIIEECS B MOATIHYTOM COCTOSTHHH, 00€CTOUNBAETCS.

1.2.10 Koasl HeucnpaBHOCTH

[lepeuenbp ko0B BHYTpeHHHUX HeucnpaBHocTel ycrpoiictB TOP 100 m pexomeHyembie
neiictBusi mepcoHana mnpuBeaeHsl B 3.4.1. Ilpm camMONMKBHAAIIMM HEHUCHPABHOCTU CHUCTEMA
CaMOJIMarHOCTHKM aBTOMATUYECKU IEpe3alyCKaeT MUKPOIPOILIECCOp, U YCTPOMCTBA MPOIOKAIOT
paboTy B IITaTHOM PEXHUME.

[TossBnenne HewcrpaBHOCTEH B oOiactu yctaBok (kombl S1, 52, 53, 56) MUKpPOCXEMBI
sHepronesasucumoii namsat (EEPROM) He Bcerna o3HayaeT HEYyCTpaHUMYIO HEHCIIPABHOCTH CaMOM
MHUKPOCXEMBI, & MOXKET OBbITh BBI3BAHO INPOINAJaHUEM ONEPATUBHOIO MHUTAHUS YCTPOICTB B MOMEHT
3allUCH  yCTaBOK M KoHGurypauuu. I[Ipm 3TOM aBTOMAaTHYECKH BBICTABIAIOTCSA CJEIyIOIIne
napaMmeTpabl:

— CKOpOCTh 0OMEHa Mo MocieoBaTensHoMy Kanainy — 9600 out/c;

— axapec yctporictB — 001 (o Bcem mopTam CBsI3H);
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— Tapoib JOCTyIa K YCTpoicTBaM 1o nocieoBarensHoMy nopty — 001 (o Bcem nopram cBsi3m).

1.2.11 DnekTpoMarHuTHasi COBMECTUMOCTh

YcerpolicTBa COXpaHAOT paboTOCIOCOOHOCTh U (PYHKLIMOHUPOBaHUE 0€3 YyXYALICHHs KadecTBa
BBIMOJIHAEGMBIX  (QYHKIUH (KpUTepHil KauecTBa (DYHKIIMOHUpOBaHMA — A) MpH BO3JACHCTBUU
CJICAYIOLIMX BUIOB IIOMEX:

1.2.11.1 MarHuTHOrO  TOJS  NPOMBIIUIEHHOW  YacTOThl  HANpPsHKEHHOCTBIO  (CTENEHb
xectkocT — 5 mo TOCT P 50648-94):

— JUIMTEIBHO 100 A/m;

— B TeueHuu 1 ¢ 1000 A/m.

1.2.11.2 UMnynbCHOrO ~ MarHWTHOro  mois  HampspbkeHHocThio 1000 A/M  (ctemeHb
xectkoctr — 5 o 'OCT P 50649-94).

1.2.11.3 DnexTpocTaT4ecKue paspsiabl €  HMCHBITATENbHBIM — HANPSOKCHUEM  HMITYJIbCca
paspsgHoro Toka (creneHs xectkocT — 3 mo 'OCT 30804.4.2-2013):

— KOHTAaKTHBIN pa3ps 6 kB, 150 n®;

— BO3YILIHBIA pa3psij 8 kB, 150 n®.

1.2.11.4 Pagno4acTOTHOTO 3JEKTPOMArHUTHOTO TOJs HampsbkeHHocTeio 10 B/M B moroce
gactor oT 80 10 1000 MI'tx (crenens sxectkoctd — 3 1o T'OCT 30804.4.3-2013).

1.2.11.5 HanocekyHIHBIC UMITYJIHCHBIE TOMEXH C 33JaHHBIMH aMIUIUTYJON U JUTHTEIBHOCTHIO
bponTa/umnysbca (creneHb xectkocT — 4 1o TOCT 30804.4.4-2013):

— IIENH IEPEMEHHOTO U ONEPATUBHOTO TOKA 4 xB, 5/50 Hc;

— TPUEMHBIE U BBIXOAHBIE LIETIH 2 kB, 5/50 Hc.

1.2.11.6 MukpoceKyHIHbIE UMITYJIbCHbIE TOMEXHU OOJBIION YHEPTHH — UMITYJIbCHl HAMIPSHKCHUS
U TOKa JUIMTENHbHOCThIO 1/50 MKC U 6,4/16 MKC COOTBETCTBEHHO C aMIUIUTYAOH HCHBITATEIHLHOTO
ummnyibca 4 kB (crenens sxectkoctu — 4 o 'OCT P 51317.4.5-99).

1.2.11.7 TloBTOpsitormecst  KosieOarenpHble 3aTyxatomue momexu yacroror (110,1) MI'n
(crerenp xectkoctd — 3 mo 'OCT P 51317.4.12-99):

— aMIUITYJHOE 3HAYEHHUE MEPBOrO MMITYJbCA MO CXEeMe MOAKIIOYEHHs] MCTOYHHMKA CHUTHAia
«mpoBoa-niposoa» (1,0 £ 0,1) kB, mo cxeme «mpoBoa-3emisi» (2,50 £ 0,25) kB;

— BpeMs HapacTaHMs IEPBOro UMITyJibca 75 HC ¢ oTkiIoHeHueM + 20 %;

— MOJYJb Orubaroiei, yMeHbBIIAOIIUICS TTOCIe TpeX-11ecTH epro10B Ha 50 %;

— yacToTa noBTopeHus uMiyascos (400 £ 40) I'm.

[TpomomKUTELHOCTh BO3JIEMCTBUS BBICOKOYACTOTHOTO CUTHAMA OT 2 110 2,2 c.

BuyTtpennee conporusienue ucrounnka curuaia — (200 + 20) Owm.

1.2.11.8 KoHayKTUBHBIE TOMEXH, HABEJCHHbIE PATUOYACTOTHBIMHU 3JIEKTPOMArHUTHBIMU
noyisiMu B Auana3zone 9actot oT 150 k[' mo 80 MI'w, nanpsbkenuem 10 B (cTenens xecTkocTH — 3 110
'OCT P 51317.4.6-99).

1.2.11.9 KongyktuBHble momexu yactoToi 50 ' HanmpspkeHneM (CTeneHb )KeCTKOCTH — 4 110
I'OCT P 51317.4.16-2000):

— JUIMTEIBLHO 30 B;

— BTeuenun 1 ¢ 100 B.

1.2.11.10 [uaamMuveckue W3MEHEHHS HANpPSHKCHHUS MUTAHUS (CTENEHb JKECTKOCTH — 4 1Mo
['OCT 30804.4.11-2013):

— mnpoBainbl HanpstkeHus 50 % ot Uy 2,0 c;

— npepsiBanus HanpspkeHus 100 % ot Uy 0,5 c.

1.2.11.11 3aryxaromiero KoJeOAaTEIBHOTO MAarHUTHOTO TIOJISI HAMpsbKeHHOCThIO 30 A/m
(crenienp xectkoct — 4 1o TOCT P 50652-94).

1.2.11.12 Konebanus Hanpsoxerust nutanus BenmuuHor +0,12 Uy (cTemeHp jkecTKocTH — 3
no ['OCT P 51317.4.14-2000).

1.2.11.13 Ilynpcaumu HaOpsOKEHUS OHIEKTPONHUTAHUS TIOCTOSHHBIM TOKOM C pa3MaxoM
10 % ot Uy (crenens sxectkoctu — 3 mo 'OCT P 513217.4.17-99).
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1.2.12 HagexHoCTh

1.2.12.1 Ycrpoiictrea TOP 100 B wyactm TpeOOBaHWMH 1O HAJISH)KHOCTH COOTBETCTBYIOT
I'OCT 4.148-85 u I'OCT 27.003-90.

1.2.12.2 Cpennsis HapaOOTKa Ha OTKa3 CMEHHOTO djeMeHTa He meHee 125 000 u.

1.2.12.3 Cpeanee BpeMsi BOCCTaHOBJICHUS DPAaOOTOCIIOCOOHOTO COCTOSIHHS YCTPOHCTB IpH
HAJIMYUU 3aMIaCHBIX OJIOKOB — HE OoJiee 2 4 ¢ y4eTOM BpEeMEHHU HaXO0XKJICHUSI HEUCIIPABHOCTH.

1.2.12.4 Tlonuelii cpenHUl CPOK CIyKObl YCTPOWCTB HE MeHee 25 JIeT HpU YCIOBHHU
MPOBEJCHUS TPEOYEMBIX TEXHUYECKUX MEPOIIPUATHH 110 00CITYy)KUBAHHUIO.

1.3 CocraB u3geaus

1.3.1 YcrpoiicTBa mpencTaBiIsiOT co00W HaOOp OJIOKOB, KOHCTPYKTUBHO OOBEAMHEHHBIX B
KacceTe YHU(UIMPOBAHHON KOHCTPYKIMH. ['abapuUTHBIC, yCTAHOBOYHBIC pa3Mepbhl, BHEIIHUN BHUJ
IIPUBENICHBI B IPUJIOKECHUHU A.

1.3.2 PaGouee mosio’keHHE YCTPOWCTBA B MPOCTPAHCTBE — BEPTHKAIBHOE C OTKJIOHEHHUEM OT
pabouero 1noyiokeHus 10 5° B JII00YI0 CTOPOHY.

1.3.3 B coctaB ycTpoicTBa BXOIAT CASAYIOIINE OJIOKH:

— OJIOK IUTaHUs C UEMSIMH BXOJHBIX JUCKPETHBIX CUTHAJIOB M BEIXOJIHBIX PEIIe;

— OJIOK aHAJIOTOBBIX BXOAHBIX CUTHAJIOB,;

— OJIOKM BXOJIHBIX JUCKPETHBIX CHTHAJIOB W BBIXOAHBIX pesie (B HEKOTOPBIX HCHOJIHEHUSX
pa3zienbHO BXOJa U pene);

— OJIOK LIEHTPAJILHOTO TPOLIECCOPa;

— 0ok uHTEp(EHCHBIMN.

1.3.4 B BepxHEW 4YacTW JIMIIEBOM IUIMTHI PACIOJOXKEHBI 16 CBETONMOJOB CUTHAIU3ALNU
JEeUCTBUA 3alinuT. B HM)KHEW 4YacTH JULEBOM IUIMTHI PACIOJIOKEHBI 3JEMEHTHl WHIUKAUUU U
yIpaBIEHUS, @ TAK)KE KUIKOKPUCTAIUIMUECKUN TUCIUIEH C YEThIPbMsI KHOIIKaMHU YIIPABJIEHUS U MOPT
CBSI3M C IIEPEHOCHBIM KoMIbroTepoM. CBetoauonasl Hencrp. n Unut. pacnosioskeHbl Hal JUCILIEEM.
Pacrnionoxxenue 3neMeHTOB yIIpaBJIeHUs Ha JIMLIEBOH IUIMTE MPUBEIEHO B IpUiiokeHuu b.

1.3.5 biioku ycTaHaBIMBAIOTCSA C ThUIBHON CTOPOHBI YCTPOMCTB (mOcie yaaneHWs 3agHel
IUTATHI) B pa3bEMbl Ha 00BeIMHUTENbHON MiaTe. Ha Giokax pacroyiaratorcsi BBIXOJHBIE Pa3beMbl
0JIOKOB JUUIsl HOJK/IFOUEHHs BHEIIHUX Lienel (ueneil nuTanus, nenei Toka, CUTHaJIbHBIX U BBIXOHBIX
neneil), a Taxke pazbEmbl mopToB cBsi3u ¢ ACY TII. YronbHHUK 3a3eMII€HHS paclojlaraercs TOXe ¢
TBUIBHOM CTOPOHBI YCTPOMCTBA M HMEET MapKUpPOBKY. PacrmosnokeHue KiemMMm Ha 3aJHEl IuMTe
IPUBENICHO B MPUIIOKEHUU B.

1.3.6 KiiemmHbIe coeTMHUTENN 00€CIeUnBAIOT IPUCOEANHEHHE BHEIIHUX TPOBOIHUKOB:

1) s TOJKIIOYCHUS HM3MEPUTENBHBIX IeMeld TOKa M HAampsHKCHUsS IOJl BUHT: OJHOTO
IIPOBOJIHMKA CEYEHHEM HE MeHee | MM, JlonyckaeTcsi MOAKIIOYEHHE JIBYX OJMHAKOBBIX
IIPOBOJHMKOB CEYEHHEM He Ooee 2,5 MM Kaxplit. PaGodee cedeHme IIPOBO/IHUKOB COCTABIISET 6 MM

2) 1S TIOMKITIOYCHHS IMCKPETHBIX LIEMeH, Lerneil onepaTHBHOTO MUTAHKS: OJHOTO MPOBOIHHKA
cedenneM He Menee 0,5 MM2. JIONyCKaeTCs MOKITIOUEHHE IBYX OMHAKOBBIX IPOBOIHUKOB CEUCHHEM
He 6oree 1,5 My’ kapIii. Pabodee ceuenne IIPOBOJAHMKOB COCTABIISIET 2,5 MM”.

KoHTakTHBIE COETMHEHNUST YCTPOMCTB COOTBETCTBYIOT Kitaccy 2 mo OCT 10434-82.

1.3.7 YcrpoiicTBa UMEIOT BUHT AJIS MOJKIIIOYEHHUS 3alIUTHOTO 3a3eMJICHHUsS K O0IIEMYy KOHTYpY
3azemsieHud. Jlis HOpManbHOrO (YHKIIMOHUPOBAaHUS YCTpOMCTBa JOJKHA ObITH oOecredeHa
HenpepbIBHASA 1IeMb (MEAHBIM MPOBOA) MEXIY JIEMEHTOM KOHTYypa 3a3eMJICHUS U 3a3eMIISIOIIUM
YrOJIBHAIKOM MAUHHMAITBHO BO3MOYHOI JUTHHBI, CCYCHHEM He MeHee 4 MM,

1.4 YcrpoiicTBo 1 pabdora

B nanHOM paznene mpecTaBieHbl XapaKTepHble OCOOCHHOCTH THUIIOUCIIOJIHEHUS YCTPOMNCTB
TOP 100 J3T 52, omnucaHue BBINOJIHSAEMbIX (DYHKIMHA, (YHKIHMOHAIBHBIX Y3JI0B, OCOOCHHOCTH
IIPUMEHEHHNS YCTPOMCTB.

Yerpoiictea TOP 100 3T 52 BeIMOMHAIOT cieayromuye GyHKIUU:

6 yacmu 3awum (8 3a6UCUMOCMU OM UCNOIHEHUL YCMPOUCME).

— nuddepeHanbHas TOKOBas 3allUTa C TOPMOKEHHEM;

— nuddepennmanbHas TOKOBasi OTCEUKa;
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— TpexcTyneHdaras HeHanpasiaeHHas MT3;

— yCKOpeHHe BTopoit crynenn MT3;

— OTKJIIOYEHHUE OT BHEIIHUX LIETICH;

— TOKOBBII OpraH BTOpOM rapMOHUKH cO CTOpoHbI BH;

— opranu3zanus nenei nycka MT3;

— YPOB c oTe/1bHBIM TOKOBBIM OPTaHOM;

8 uacmu usmMepeHusl, OCYULIOSPAPUPOBAHUSA, PECUCPAYUU:

— MHJAUKAIMS aHAJIOTOBBIX BEIMYMH TOKA B IEPBUYHBIX / BTOPUYHBIX BETUUMHAX;

— BCTpOEHHBIH aBapuitHbIi ocummtorpad (pexum 3anucu 200, 800 mmm 1600 ['m);

— peructpanus aBapuiHbIX TapaMeTPOB;

— KaJIeHJapb U 4achl peajbHOTO0 BPEMEHH;

— DHEProHe3aBUCHUMas aMATh COOBITUN U OCHUILIOTPAMM;

6 uacmu ceasu c ACY TII:

— peanuzanus GyHKIHI TelaeynpaBlieHus, TeIEM3MEPEHHI U TeleCUrHalIn3allu;

— YTEHHE/3aIUCh BCEX MapaMeTPOB HOPMAIBHOTO U aBAPUIHHOTO PEKHMOB;

— mopt s cBs3u ¢ ACY (RS-485, onrtmueckuit unatepdeiic, TTL unu UPIIC «rtokoBas
TETIIs» 110 3aKasy)’;

— TpOTOKOJbl 00MeHa nanHbIME ¢ yerporicTBamu: ['OCT P MOK 60870-5-103-2005 u SPA;

— 11O s koHPUTYpUPOBAaHUS U 33JJaHUSI YCTABOK YCTPOUCTBA;

O0ONOHUMENbHBIE BO3MONCHOCIU

— 3a7laBaeMoe TOJb30BaTEIeM U3 UMEIOUIErocsl CIKCKAa Ha3HAYeHHE IUCKPETHBIX BXOTHBIX
1eTel, BEIXOHBIX PEJI€ U CBETOIUOIHBIX HHIUKATOPOB;

— paszbeM ais cBsa3u ¢ [1K (Ha nuueBoit miute);

— wuHTepdeiic «uenoBek-mammHay (MUM) ¢ KHIKOKPUCTAIUIMYECKHUM YETHIPEXCTPOUHBIM
unaukatopom (OKKUN), cBeroaroamu v KHOMKAMU YIIPABICHHUS.

1.4.1 ®ynkuMoHaANbHAS U CTPYKTYypHAs CXeMa yCTPOUCTBa

QDyHKIHMOHAIbHASA CXEMa INPUBENCHA B NPUIIOKEHUM ', Iie IoKa3aHa B3aMMOCBSI3b MEXKIY
Onokamu, BXxoasmumu B coctaB ycrpoiictea TOP 100 JI3T 52. Tam ’xe moka3zaHO Ha3Hau€HUE
BXOJIHBIX W BBIXOJHBIX CHUTHAQJIOB JUIsI CBSA3M C BHEUIHUMH ycTpoiicTBaMu. CTpyKTypHas cxema
yCTpOMCTBA IPUBEACHA B IPHIIOKEHNUHU [1.

BHUMAHME! Ha yHKuMOHANbHON cxeMe MPHUBEAEHbI HOMEpPAa U TPYMIbl MPOrPaMMHBIX
KJIIO4el, KOTOpble TO3BOJIAIOT HArisAAHO IOKa3aTh MX (YHKIMOHAJIbHOE HasHaueHue. [Ipu
KoH(urypupoBanuu ycrpoicrsa yepe3 UM (c ucnonb3oBanueM KKU u kHOMOK yrpaBieHus) Ha
JMCIITIEH BBIBOAATCA TOJNBKO TEKCTOBbIE HAWMEHOBAaHUS (DYHKIMM MPOrpaMMHOrO KIIHOYa, a He
obo3nauenust kimoueir — SGC, SGS, SGF, SGR, SGB. Ilpu xoH}uUTypHpOBaHWUU YCTPOHCTB C
MOMOIIBI0 HOYTOYKa JJOCTYITHA MOJIHAs MHPOPMaLUs — HAMMEHOBaHUS U 0003HAYEHUsI IPOTPAMMHBIX
KJIFOYEH, & TAK’KE€ KOHTPOJIbHBIE CYMMBI IPYIIIT KIIFOUEH.

B Hacrosimem nokyMmeHTe OyayT JAaBaThCsl CCHUIKM Ha OO0O3HAa4YeHUs KIOYed 10
(GyHKIIMOHATIBHON CXEME.

1.4.2 OyHKUIMA peNeHHON 3alIUTHI

BzanmocBszp pabotel MO 3amuT ¢ HensMud CUTHATU3allid, OTKIIOYEHUS U aBTOMATHKHU
nokazaHa Ha (YHKIMOHAJIBHOW cxeme B mnpuioxkenun [. Mcronp3oBaHue 3amiuT, ONpenesseTcs
MPOEKTHBIMU TPEOOBAHUSMU U YCIOBUSMH 3aIUIIIAEMOTO OOHEKTA.

HaGop 3ammurt B cocraBe ycrpoiicta TOP 100 JI3T 52 nmpuBeneH HuxKe.

1
DyHKIMS OnpelessieTcs IPU 3aKase.
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1.4.2.1 JIuddepennuanbHas 3aumra ¢ TOpPMOKEHHEM, U depeHInanbHas OTceuKka

3amuTa npeAHa3HaueHa JJis MCIOJB30BaHUS B KaUYeCTBE OCHOBHOMW I MOIIHBIX JBUTATENeH,
TOKOOTPAaHUYHMBAIOIIUX PEAKTOPOB, JIBYXOOMOTOUYHBIX TpaHC(HOPMATOpPOB U TpaHC(HOpPMATOPOB C
«pacueriéHHo» oOMoTkol (MomHocThi0 10 40 MBA). 3ammra BbIMOTHEHA B TpEXxdazHOM
UCTIOJIHEHUH, OJTHAKO JOMYCKAETCs MCIOJIb30BaHKE B IBYX(a3HOM peXuMe. 3almrTa JACHCTBYET MpH
BCEX BHJIaX BHYTPEHHUX MOBPEXKICHUN C TOPMOKEHHEM OT TOKOB ILIEY.

CrpykTypHasi cxema 3aluThl npenacrtaBieHa Ha pucyHke 1.4.1. B Ttabmune 1.4.1 nokaszano
Ha3Ha4YeHHE MPOTPaMMHBIX TepekioyaTeneil 3aumTsl. [lapaMeTpbl UM XapakTepUCTHKH 3aIUThI
npuBeeHbI B Tabmuie 1.4.2.

ONOPEPEHLUMANBHAA SALLNTA
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s
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Pucynok 1.4.1 — CtpykrypHas cxema qudhepeHIHanbHOM 3aUTh ¢ TOPMOKEHUEM,
QG epeHIaIbHON OTCEUKH

Huddepennmanpaas TOKOBas  3alUTa C TOPMOXECHHEM  BBOJAUTCS  MPOTPAMMHBIM
nepexitodaresieM SGF 31/1. IlpeaycmMoTpeH BBOA MM BBIBOJ 3alllUThl BHEUIHMM Kito4oM «biok
J3T» uepes Bxox 1.6. JlefictByeT Ha oTkitoueHue ¢ 3anperoM AlIB, cBeToanonnyo curHaimnszaiuio
¥ BBIXO/IHBIC perie. BbIOOp cBeTOIMO/1a CUrHATM3AUH TPOU3BOAUTCS iepekiroyareneM SGS 4/X.

JuddepennmanbHas TOKOBas 0TCEYKa BBOJUTCS MPOrpaMMHBIM mepekiouatenem SGF 31/2.
3ammra JeWCTBYeT Ha CBETOAMOJIHYIO CHUTHAJIM3alMI0O M BBIXOJAHBIE perne. Bribop cBeToamona
CUTHAJIM3alluu Ipou3BoauTcs nepekiatoyareneM SGS 5/x. [IpenycMoTpeH BBOJ MM BBIBOJ| 3aILMThI
BHeIHUM KirodoM «bnok JI3T» uepes Bxox 1.6.

Tabmuna 1.4.1 — Haznauenue nporpaMMHBIX Kiltoueld quddepeHInaabHON 3aUThl C TOPMOKEHUEM,
Qg depeHranbHON 0TCeUKH

Ne kiroua Hasna4yenue kiro4ya Cocrosinne 3Hauyenne
B SGF 31 KJII04a
1 PaboTa nuddepeHnmanbHOM 3aUThI 0 BriBeniena
1 Beenena
2 Pabora nuddepennnanbHON OTCEUKH 0 BriBenena
1 BBenena
3 brnoxupoBanus TOpMO3HON XapaKTEPUCTUKH 110 0 BriBenena
TOKY BTOPOH T'apMOHUKH 1 Bseznena
4-8 He ucnons3yrorcs

[TpuHuMn OeHCTBUS 3alIUTHl OCHOBAaH Ha BBIABIECHUU AU(QepeHInanbHOro Toka B (azax,
BEJIMYMHA KOTOPOTO CpPAaBHMUBAETCS C YCTAaBKOM M TpU MPEBBILIEHWM YCTaBKU IPOU3BOJIUTCS
OTKJIIOUeHHe o0ObekTa. Bpruncienne auddepeHnanbHOrO TOKAa MPOU3ZBOIUTCS  ITUPPOBHIM
CIOCOOOM, HCIIOJNIb3YSl BEMYMHBI TOKOB Iuied. [l pacuéra MCIOJIb3YIOTCSI BEKTOPHBIE BEIUYMHBI
TOKOB IlJIeY, MTPEeIBAPUTENILHO MPOU3BOAUTCS U poBas GUIBTPALIUs OCHOBHON TrapMOHHUKH.

BennunHa TOKa OTKIIIOUEHUS HU3MEHSETCS B 3aBUCUMOCTH OT IIOJYCYMMBI TOKOB IIJI€Y, TaK
Ha3bIBAEMOTO «TOPMO3HOTO» TOKa. XapaKTepUCTHUKa cpabaThiBaHus 3amuThl (pucyHok 1.4.2)
npeJCcTaBisieT co0OW TpU ydyacTKa: MEpBBIH Y4aCTOK OIpenesisieT MUHUMAIIbHBIA TOK cpaOaThIBaHUS
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J3T, BTOpOH y4yaCTOK HMEET pEeryJIupyeMblii HAKJIOH U PpErylMpyeMble TOUKH «U3JIOMay
XapaKTEPUCTHKH, TPETUH y4aCTOK UMEET NOCTOSHHBIA HAKJIOH («TOPMOKEHHEN).

ld=11-12

|
ld> '
i
|
I
|

|
1
1
1
0 ! . .

Touka 1 Touka 2 ITopm= I1;I2

Pucynok 1.4.2 — Xapakrepuctuka cpabarsiBanus qudhepeHIaaIbHOM 3aluThl C
TOpPMOKEeHUEM, TH(PepeHITnaATBHON OTCEUKU

JeiictBue crymnenu Onokupyercs, ecnu B (azHoMm auddepeHIHaTbHOM TOKE BBIYUCIIEMOE
3HAUEHUE TOKA BTOPOH rapMOHUKHU OyIeT BBIIIC 3apaHee 3aJaHHON YCTaBKH, YTO CBUACTEILCTBYET O
Opocke HaMarHMYMBAIOIIETO TOKa TpaHchopmaropa. 3HAUYEHHWE YCTaBKM TOKa BTOPON TapMOHUKHU
perynupyercs B IIMPOKOM JAMAana3oHe, peKoMeHjayemasl ycraBka — 15 %. Otcrpoiika oT pexuma
BHemHero K3 wnm myck/camosamycka JBUTarenss ¢ OONBIIMM CKBO3HBIM TOKOM IPOU3BOJUTCS
«TOPMOXCHHEMY, T.€. YBEITMICHHEM TOKA OTKIFOUCHHS B COOTBETCTBHH C XaPaKTCPUCTHKOM.

Hmeetcst rpybas crtyneHb auddepeHInanbsHol 3amuThl — auddepeHnnanbHas 0Tceuka,
KOTOpasi MPeIyCMOTPEeHA I JCHWCTBUS HA OTKIIOYCHHWE TPH 3HAYUTEIHHOM auddepeHmaIbsHOM
ToKe. 3ammuTa BBoguTcs nepekmtoyareneM SGF 31/2. 3ammra neiicTByeT Ha OTKIIIOYEHHE C 3alPEeTOM
AIIB, cBeTOMMOAHYIO CHUTHAJIM3AIMI0O W BBIXOJHBIE peyie. BpiOOp cBeToAMONa CHUTHATU3AINN
npousBoaAuTCs mepekarouareieM SGS 8/X. IlpemycMOTpeH BBOJI WJIM BBIBOJ 3aIUTHl BHEITHUM
KITFOYOM. XapaKTepUCTUKa 3alllUThl — HE3aBUCHMMAasl CTyIMeHdYaras, 3Haue€HUE TOKa cpabaThIBaHUS
peryiMpyeTcs B IIMPOKOM JTHAIa30He.

a) rpynmna coeAMHeHuu | 0) rpynmna coenunenuit 1
Pucynok 1.4.3 — Crioco6s! nogkimtoueHust TT
18
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[Ipenycmorpeno uudpoBoe BbIPaBHUBAaHUE KO3 PHUIIHEHTOB TpaHchopmanuu
TpaHC(pOpMATOpPOB TOKOB IUICY JJISi yYMEHBUICHUS IU(PQPEPeHINATBLHOTO TOKa, BBI3BAHHOTO
HepaBeHCTBOM K03 duuuentoB Tpancpopmauuun TT. Kpome Toro, 3amoxkeHa BO3MOXKHOCTb
KOMITCHCAalMM (pa30BOrO CIABHra TOKOB B 3aBUCHMOCTH OT CXEMbl COCIMHEHHUS CHIIOBOTO
Tpancpopmaropa. BrIOOp cXeMbl COEIMHEHHUS CHUIIOBOTO TpaHC(hOpMATOpa M COOTBETCTBYIOIIEH
cxembl coequaeHns TT npon3BoauTCs U3 MEHIO.

Tabmuua 1.4.2 — IlapameTpsl U XapakTEepUCTHKU IU(D(HEpPeHIIUATBHONW 3aIIUTBI C TOPMOXKEHHEM,
nuddepeHIaATbHON OTCEUKH

HaumeHoBaHue napamerpa 3HavyeHue mapamMerpa
Jlnamna3oH ycTaBoK:
- 1o ToKy cpabateiBanus [[3T, A O10,3 10 1,2 Iy
- 10 TOKy cpabareiBanus 10, A Ot 5,0 1o 15,0 Iy
- 110 TOKY BTOpOIi rapMOHUKH, % oT audd. Toka Ot 10 o 30
- IEPBOM TOYKU M3JI0Ma TOPMO3HON XapaKTEPUCTUKH, A Or0pol Iy
- BTOPOH TOYKH M3JI0MAa TOPMO3HOM XapaKTEPUCTHKHU, A Or1lp02ln
- koa(uLMeHTa HaKIOHA BTOPOTO y4acTKa Xxapakrepuctuku, % | Ot 10 no 60
- KO3 pHUIHMEeHTa BRIpAaBHUBAHMS TOKOB IUIEY 0104 no 3
Bpewms cpabatsiBanus [I3T, mc 45
Bpewms cpabatsiBanus J10, mc 40
OcHOBHasl MOTPEIIHOCTH 110 BpeMEHU cpabdaThiBaHusl, % OT + 2, Ho He meHee 40 Mc
YCTaBKHU
OcHOBHas MOTPEITHOCTH MO TOKY cpadaTbiBaHusd, % +5wm 2,5

OcnoBHbIe criocoOb! noakmoyerns TT MoxHO pa3ouTs Ha aBa THna (tum | u Tam 11). B crydae
3a3emiieHus oxHoro TT BHyTpH, a Ipyroro BHE 3alMIAeMOM 30HBI, mapameTp ycTaBku «['pymnmna
coeanHeHui» cooTBeTcTBYeT THITY | (pucynok 1.4.3, a). B ciydae 3a3emnenust oooux TT BHyTpH mim
BHE 3alllMIIaeMON 30HBI, Hapamerp YycraBku «['pynma coenuHeHuid» coorBercTByer tumy |l
(pucynok 1.4.3, 6). YcTaBka 1o yMOJI4aHUIO COOTBETCTBYET THUITY |.

Ha jucnelt  ycrpoiicTBa  BBIBOAATCS  3HAu€HWs] BeNUMYMH  (a3HBIX TOKOB  ILIeY,
muddepeHIIMaTbHBIX TOKOB B (pa3ax, 3HaU€HHWE TOKAa BTOPON rapMOHUKHU B (hazax, yriibl TOKOB (a3
cropoH BH u HH, a taxxe yrabsl Mexny Tokamu mied B (aszax. Ilpu aBapuifHBIX CUTyalUsIX 3TH
3HAYCHUSI COXPAHSIIOTCS B YHEPTOHE3aBHCUMOM «ITaMSITH.

1.4.2.2 TpexdazHas TpexcTyleHuaTas HeHalpaBeHHass MaKCUMaJIbHasi TOKOBAsI 3all[UTa
Crpykrypnas cxema MT3 oT Mexxayda3HbIxX 3aMbIKaHul n300pakeHa Ha pucyHke 1.4.4. Haznauenue
IpyNIl MPOrpaMMHBIX Kiroued 3amur npuseaeHo B Tabmumax 1.4.3, 1.4.6 u 1.4.7. Texuuueckue
XapaKTePUCTHKHU CTYIICHEH 3aIluT MpuBeIeHbI B Tadmuie 1.4.8.

Crynens MT3 1 umeer oaHy peryimpyeMyro BeIAEPKKY BpeMeHu, MT3 2 — Tpu He3aBUCHMBbIE
JpyT OT Jpyra peryJupyeMble BBIIEPKKHA BPEMEHH, JEHCTBHE KOTOPHIX BBOAHMTCS MPOTPAMMHBIMHU
kmouamMu SGF 2/3...5, tperbst ctynenb MT3 — 1Be BBIIEpKKH BpPEMEHH, JEHCTBHE KOTOPBIX
BBoauTcs Kirouamu SGF 1/2 u SGF 1/3. [Tomumo cpabaTeiBaHUS CO BTOPOU BBIACPKKON BPEeMEHHU Ha
CHTHAJI, UMEETCsI BO3MOXKHOCTbD JACHCTBUSI TPETheii cTyneHn Ha oTkiatouenue (SGF 1/8).

Kaxnas crynens MT3 BeinonHeHa B BUsie TPEX 0HO(A3ZHBIX pejie TOKa, KOTOpPbIE MyCKaroTCs,
KOTJ]a TOK OJJHOM MJIM HECKOJIbKUX (ha3 MPEBHIIIACT BEIUUUHY YCTABKU COOTBETCTBYIOLIEH CTYIEHH.

BreIxomHBIE TIeMM CTYMEHEeW 3amT JeHCTBYIOT Ha IIeNMHA OTKIIOYEHHWS, CHTHATH3AIHH,
BBIXOJIHBIX pesie, aBTOMAaTHKH M perucrpauuu. Ilyck u cpabareiBaHMe CTYNEHEeW 3aiuT
COIIPOBOXKIAETCS  CpadaThIBAHHMEM  ONpPEICNEHHBIX  BBIXOJAHBIX  pelle, COOTBETCTBYIOIIUMHU
cooOImeHnssMU Ha auciuiee U GopmupoBanueM coobituii st ACY. Crynens 3ammtel MT3 3 (1>)
UMEeT HE3aBUCHUMYI0 W OOpaTHO3aBHCHMBIC XapaKTEPUCTHKH cpabarbiBanus (mpuioxenue E).
Bribop Buga xapakrepuctukun MT3 3 mpom3BoAMTCS C MOMOUIbIO MpOrpaMMHBIX Kimroueil SGF
1/4...6.

BBon B padory MT3 1 (orceuka I>>>), MT3 2 (I>>) u MT3 3 (I>) ocymectBusiercss ¢
nomoripto nporpammubix kimoueir SGF 1/1, SGF 2/1 u SGF 3/1 cooTBeTCTBEHHO.
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Pucynok 1.4.4 — CrpykrypHas cxema MT3 ot Mexayda3HbIX 3aMbIKaHUHA

[IpemycMoTpeH IyCK/OJOKMpOBAaHUE JCHCTBHS CTYNCHEW 3allUT BXOIHBIM CHUTHAJIOM
«OJOKHpPOBAHUE 3AIIUT» (CUTHAI BRIOMPAETCS MPH MOMOIIM MaTPUIIbI BXOJHBIX CUTHAJIOB).

1.4.2.2.1Henanpasnennas MT3 tpeTseit ctyneHu
B tabnume 1.4.3 mokazano Ha3HAUYEHUE MPOrpaMMHBIX Kitoueld MT3 Tperbeit cTyneHu.

Tabmuua 1.4.3 — Haznauenue nporpaMMHsbIx kimoueit MT3 TpeTbeii cTynenu

Ne kir0oua Ha3nauyenue kiao4a Cocrosinmne 3HaveHue
B SGF 1 KJII04Ya
1 CryneHsp 3aiuThl 0 Brisenena
1 Brenena
2 Brinepxka Bpemenu T1 Ha curnan 0 BriBenena
1 BBenena
3 Brinepxka Bpemenu T2 0 Brisenena
1 BBenena
4-6 Br16op xapakTepUCTHKN BBIACPKKH 000 HezaBucumas
BpemeHu T2 100 Upe3BbpIyaiiHO HHBEPCHAsI
010 CuJIpbHO MHBEPCHAS
110 WHBepcHast
001 JU1nTenbHO MHBEPCHAs
101 Rl-Tuma
011 RXIDG-tuna
111 HeszaBucumast
7 brnokupoBka crynenu 0 BriBenena
1 Beenena
8 Brinepxka Bpemenu T2 Ha 0 BriBerena
OTKJIIOUEHHUE 1 BBenena
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MT3 3 ¢ nByms BBIAEpKKAaMH BPEMEHH, C JACHCTBHEM HAa CUTHAI WU OTKJIIOYEHHUE BBOJIUTCS
yctaHoBkoi kimtoua SGF 1/1=1, unu vepes meHwo «Ycmasku / MT3 3 / 3awuma: eeedenay.
CurHanuzanuss JACUCTBUSL CTYNEHH NPOM3BOAUTCS Ha CBETOAMOAAX, a TaKke Ha peje
npenynpeauTeNbHON curnanu3anuu. [IpegycMoTpeHa BO3MOKHOCTD JEHCTBHS CTYIIEHH Ha MaTpUILy
BBIXOJIHBIX pelie, a TaKKe Ha OTKJIIOYEHHE BBIKIIOUYATENs YAaJéHHOrO KOHIA JIMHUHM C Nepenayei
OTKJIIOYAIOIIEr0 CHTHaja IO KaHajlaM CBsi3U. JlelicTBHE 3alIUThl MOXET OJOKHpPOBATHCS MPHU
SGF 1/7=1 (8 UM HeoOx0auMO0 YCTaHOBUTD « Yemasku / MT3 3 cmynens/ brokupoexa. esedena).

CryneHb peKOMEHAYyeTCsl UCIOJIb30BaTh B KAYECTBE 3aIUTHI OT MEPErpy3KH, IPU 3TOM IEPBYIO
BeIIepxkKy Bpemenn MT3 3 1 (SGF 1/2=1) pekomeHyeTcsi BHIIIOJHUTH C ACWCTBUEM Ha CHTHAI, a
BTOpYIO — Ha oTkarouenue (SGF 1/3=1, SGF 1/8=1).

Kpome HeszaBucumoit xapaktepuctuku cryneab MT3 3 umeer Habop 00paTHO3aBHUCHMBIX
BPEMSITOKOBBIX XapaKTEPUCTUK, KOTOPBIE 3a/1al0TCA C MMOMOIIBIO MTporpaMMHbIX Kitouerd SGF 1/4...6.
JleiicTBuE 3aIUTHl OCYLIECTBISIETCSA Yepe3 BTOPYIO BBIACPKKY BpemeHu. B tabmune 1.4.3 mokazaHo
MOJIO’KEHHE IPOrPAMMHBIX KJIFOUEH U COOTBETCTBYIOIIUN UM THUII XapaKTEPUCTUKHU.

XapaKkTepUCTUKU 3aBUCHMOCTH BPEMEHHU CpadaThIBaHUS 3alIUTHI OT TOKAa COOTBETCTBYIOT
tpeboBanusM cranaapra I'OCT 27918-88 u uMeroT ueThipe BUa: Ype3BbIUAfHO HMHBEPCHAS, CUIILHO
MHBEPCHAsI, ”HBEPCHAs U JITUTEIHLHO HHBEPCHAS.

Bpems cpabGaTbiBaHus U1l pa3IMYHBIX BUJOB XapaKTEPUCTHUK ompeaensercs no hopmye

kB
() -1

(1.3)

rae t—Bpems cpabaTbiBaHud, C;
k— BpemenHo#t koaddurment ot 0,05 mo 1,00;
| — BXOIHOM TOK;
lnycx — YCTABKa 110 ITyCKOBOMY TOKY TpeThel crynenn MT3;
a, B — k053G ULMEHTBI, ONIPEEIIAIOLINE CTENEHb HHBEPCHH.

3raueHust KO3PPUIIMEHTOB ¢ ¥ f COOTBETCTBYIOT JIaHHBIM, YKa3aHHBIM B Ta0ymie 1.4.4.

Ta6muma 1.4.4 — KoadduineHThl 3aBUCHMBIX XapaKTEPUCTUK

Buja xapakrepucTuku o B
WNuBepcHas 0,02 0,14
CuiibHO MHBEpCHas 1,0 13,5
UpesBbpIYaitHO HHBEPCHAS 2,0 80,0
JInuTenbHO MHBEpCHas 1,0 120,0

[Tpenycmotpens! cnenuanbHbie Xxapaktepuctukn Rl u RXIDG-tuna ¢ 3aBucuMON OT TOKa
BBIZICP’KKOW BPEMEHH.
Bpems cpabatriBanus xapaktepuctuku Rl-tuma onpenensercs no popmyre

k
t =
0339-0,236-1,,, /1

(1.4)

Bpewmst cpabatpiBanms xapakrepuctiuki RXIDG-tuma onpenensercs mo gpopmyie

t=58-135-In _

bec ) (15)

rae t— Bpems cpabaTeiBaHuUs, C;
k — BpemenHnoit koaddurment ot 0,05 mo 1,00;
| — BXOIHOM TOK;
lnyex — YCTaBKa 110 IMyCKOBOMY TOKY TpeThbelt ctynenu MT3.

I'paduku 06paTHO3aBUCUMBIX BPEMATOKOBBIX XapaKTEPUCTHUK MTPUBEIEHBI B PpHIIOKeHNH E.
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[Tpu ucmONB30BAaHUM 3aBUCUMON XapaKTEPUCTUKHU cpabaThIBAaHUS pelie MycKaeTcsl MpU TOKax,
MPEBBIIIAIOIINX YCTaBKY ITyCKOBOTO TOKa, HO HE OoJee:

— 1,3 oT TOKa yCTaBKM Ui BCEX BHUIOB XapaKTEPUCTHK, KPOME JUIMTEIHHO WHBEPCHOMU
XapaKTepUCTUKU;

— 1,1 oT TOKa yCTaBKH 7Sl ITUTEIIEHO MHBEPCHOM XapaKTEPUCTHKHU.

Pabouuii auama3oH TOKOB Ji JUIMTENBHO MHBEPCHOM XapaKTEPUCTUKH OIpelessieTcsl Kak
2 - 7) |/ lyrss, a mis 4pe3BblUAiHO HHBEPCHOHM, CHIILHO HWHBEPCHOW M HWHBEPCHOW Kak
(2 - 20) I / lyr3 3. B pabouem nuama3oHe TOKOB JUISt BCEX 3aBUCHMBIX XapaKTEPHUCTHK IOIPEIIHOCTH
(%) o BpemeHu cpabaThIBaHKS COOTBETCTBYIOT 3HAYCHUSIM, IIPUBEACHHBIM B Talmue 1.4.5.

B cnyuyae BpIOOpa 0OpaTHO3aBUCHUMBIX XapaKTEPUCTUK HEOOXOAWMO YYUTHIBATH CJEIYIOIIHME
YCIIOBUS:

— JuWamna3oH YCTaBOK MO TOKYy cpaOateiBaHusi crynenn MT3 — ot 0,10 mo 5 Iy, a ycraBka
Oombire 5 |y OyneT BocmpuHUMATHCS Kak S Iy;

— MHOXHTEIIbHBIC KOAPPUIUEHTHI K 00paTHO3aBHCUMbBIX XapaKTEPUCTHK OMPEICIISIOT BpeMs
cpabaThIBaHUS STUX CTYICHEH 3aluT;

— eclid  MHOXHUTENbHbIe Kod(h¢uimeHtsl K 3amatorcs OonbliuMu, dYeM 1, TO OHH
BOCTIPUHUMAIOTCS PAaBHBIMU 1.

Ta6muma 1.4.5 — ITorpemHocTy cpabaThIBaHUS 3aBUCUMBIX XapaKTEPUCTUK

Kparnocrs Toka I/Imyck | Or2 105 | OrSnmo7 Ot 7 no 10 Ot 10 70 20 20
UpesBb4aiiHO HHBEPCHAS,

RXIDG-tumna 13 8 8 6 5

CuipHO MHBEpCHAs 12 7 8 6 5

HopmansHo nHBepcHas 12 6 6 6 5

JlinTenbHO MHBEPCHAs 12 7 5 - -

1.4.2.2.2Henanpasnennas MT3 BTopoii crynenu

MT3 2 ¢ tpemsa Beiaepkkamu BpeMenu (SGF 2/1=1) ¢ aeiicTBueM Ha cUTHAII MU OTKIIIOUEHUE,
a TaKkxke yckopeHue neiictBusi crymneHu. Beixon crymenn MT3 2 1 (SGF 2/3=l1), neiictByer Ha
OTKJIIOYEHHE BBIKJIIOUATeNss ¢ 3ampeTroM uiau 6e3 3ampera AIIB (B ucnonnenusx, rae AIIB
peycMOTpeHo), a Takxke Ha myck YPOB. C nomonisto kimtoueit SGF 2/3, SGF 2/4 u SGF 2/5 moxno
BBECTH WJIM BBIBECTH IEPBYIO, BTOPYIO U TPEThIO BbIIEpk KU BpeMeHHu (B MUM: «Vcmaexu/ MT3 2
cmynenwv/ Boioepocka TI1: esedena.../ Bwvioepocka T2: eviéeoena.../ Bwioepocka T3: esedenar).
CurHansl cpaGaTbIBaHMsI BBIJEPKEK BPEMEHHU CTYIEHEW BBIBOJSATCS Ha MATpHILy pejie M UX MOXKHO
IPOU3BOJIbHBIM  00pa3oM KoMOuHUpoBaTh. Ha  cBETOAMOJHYIO  CHUTHAJIM3AlMIO  CHUTHAJIbI
cpabaTbhIBaHMs BBIJIEPKEK BPEMEHU JICHCTBYIOT Yepe3 JIEMEHTHI «MJIN» B MpeJesiaX OJHON CTYyIEeHH,
U J1ajiee UX JeWCTBUE MOXKET ObITh BBIBEJIEHO HAa CUTHAIIbHOE pelie «BbI30By.

B Tabnuue 1.4.6 nokazaHo Ha3HaueHHE MIPOrpaMMHBIX Kiroueit MT3 BTopoii CTymneHH.
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Tabmuua 1.4.6 — Haznauenue nporpamMmmusix kimodeir MT3 BTopoii crynenu

Ne kiroua Ha3na4yenue kiro4a Cocrosinue 3HauyeHune
B SGF 2 KJII0YA
1 CryneHb 3alUThI 0 BriBeniena
1 Beenena
2 ABTOMaTHYECKOE yIBOCHUE 0 BriBeneHo
YCTaBKH 10 TOKY 1 Beeneno
3 Brinepxka Bpemenu T1 Ha 0 BriBenieno
OTKJIIOUECHHE 1 Beeneno
4 Boiaepxka Bpemenu T2 Ha 0 BriBeniena
CUTHAI 1 Beenena
3) Boiaepxka Bpemenu T3 Ha 0 BriBeniena
CUTHAaI 1 Beenena
6 YckopeHue cTyrneHu 0 BriBenieHo
1 Bseneno
7 brokupoBka crynenu 0 BriBeiena
1 Bsenena
8 He ucnons3yrorcs

Pexomennyercs wucnosp3oBatk cryneHb MT3 2 1 ¢ peiictBUEM Ha OTKIIOYEHHE C
paspemenueM AlIB u ¢ 3anperom AIIB npu aeiicTBUM yCKOpEHUS.

1.4.2.2.3Henanpasnennas MT3 niepBoii cryneHun

MT3 1 (orceuka, SGF 3/1=1 c¢ neiictBuem Ha otkjiaroueHue, 3anper AIIB, a takke Ha
CBETOJIMOJIHYIO CHUTHAIIM3AIMIO U BBIXOAHBIE peiie. MiMeeTcss BO3MOKHOCTh YIBOCHHUS YCTaBKH II0
TOKy Ha Bpems BosBpara pene PIIO (SGF 3/2=1). [leiicTBue 3amuThl MOKET OJOKUPOBATHCS MpU
SGF 3/7=1.

B tabnuue 1.4.7 nokazaHo Ha3HaueHUE MporpaMMHbIX Kinrouerd M T3 nepBoit cTyneHu.

Tabmuna 1.4.7 — Haznauenue nporpamMmubix kitodeid MT3 nepBoii crynenn

Ne karoua Ha3Ha4veHue KIH0O4YA Cocrosinue 3Hauenne
B SGF 3 KJII04Ya
1 CryneHp 3almThl 0 Brisenena
1 Beenena
2 ABTOMAaTHUYECKOE YABOCHHUE 0 BriBeneno
YCTaBKH 10 TOKY 1 Beeneno
4 Curnan GJIOKUPOBKY CTYIIEHU 0 BeiBenen
10 TOKY BTOPOY FapMOHUKHU 1 Bsenen
7 biokupoBka crynenu 0 BriBennena
1 Beenena
3,5,6,8 He ucnons3yrorcs

Pabora 3amuTsl conpoBoXkaaeTcs peructpanueit coosituil s ACY.
TexHUYECKHe XapaKTEPUCTHKHU CTYIICHEH 3auThl MpUBeIeHBI B Ta0mmie 1.4.8.
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Tabmuua 1.4.8 — Texundyeckue XxapakTepucTuku cryneneid MT3

HanmeHoBaHMe mapaMeTpa 3 cTryneHb 2 cTyneHb 1 ctynensn
HoMuHanbHBIHA BXOIHON TOK 3alUThI, A 1,5
Jnama3oH ycTaBoOK Mo TOKY, Iy 010,10 10 5 Ot 0,25 10 40 Ot1 0,25 mo 40
Jlnama3oH ycTaBok mo BpeMeHnu, ¢ T1 Ot 0,05 10 300 | Ot 0,05 1o 300 | Ot 0,05 mo 300
T2 Ot 0,05 1o 300 | Ot 0,05 mo 300 -
T3 - Ot 0,05 mo 300 -
Bpewmst cpabaTpiBaHUs TPU KPATHOCTH
BXOJHOTO TOKa HE ME€Hee 1,5 K ycTaBKe, MC 65
Bpewms Bo3Bpara, Mc, He Oosee 65 65 65
Koaddurment Bo3Bpara, TUIIOBOI Ot 0,70 mo 0,95 0,95
0,96

OcHOBHasl IOTPEIHOCTH 110 BPEMEHU
cpabaTbiBaHud, % OT yCTaBKU:

- npu yctaBkax menee 0,5 c; + 25 mc
- mpu ycTaBkax 6oiee 0,5 ¢ +3

OCHOBHasI IOTPEIIHOCTD 110 TOKY
cpabareiBanus, % OT YCTaBKH:

- npu yctaBkax Menee 0,50 Iy; +5
- mpu ycraBkax 6oxee 0,50 Iy +25
1.42.3 YPOB

CrpykrypHas cxema YPOB Ha nmojacTaHiiny U B3aMMOCBSI3b MEXKY YCTPOMCTBAMH OTXOSIINX
NpUCOEANHEHUN U BBOJa Mokazana Ha pucynke 1.4.5. Cxema YPOB nelicTByeT Ha OTKIIOUEHHE
BBIIIECTOAIIECTO BBIKIIOYATENSI C BBIICPKKOW BpPEMEHM IOCTE JACHCTBUSA CTyNEHEH 3alluT Ha
OTKJIFOUYEHHE C KOHTPOJIEM OTACNIbHBIM TPEX(Pa3HbIM TOKOBBIM OopraHoM. ObecrieuynBaeTcs 1eiCTBUE
Ha CBETOJUOHYIO CUTHAJIU3ALIMIO.

BBoa/BeiBo cxembl YPOB npousBoautcs nporpaMmusiM Kiarouom SGF 10/1.

Cxema YPOB mno wucreuenun Boiiepkku Bpemenu ot 0,1 mo 1,0 ¢ dopmupyer curnan nHa
cpabaThIBaHHE BBIXOJHOTO pejie ¢ MOCIASAYIOIINM OTKIIOYSHHEM BBIIIECTOSIIIErO BBIKIIOYATENS WU
JUIsl IGUCTBUSL HA BTOPYIO KaTymiky oTkitoueHus. Cxema YPOB Bo3jieiicTByeT Ha BHEIIHUE LIETIH
4yepe3 MaTpHUlly pelie.

Pene Toka YPOB pabGoraer mnpaBuibHO Npu HCKakeHUU (opmbl BropuyHOoro toka TT,
COOTBETCTBYIOIIEH TOKOBOM MOrpemrHocTH 10 50 % BKIIOYUTENIBHO B YCTAHOBUBLIEMCSI PEKUME TIPU
3HAYEHUH BTOPUYHOTO ToKa OT 4 110 40 Iy.

Pab6ounii BBOA, BbikntoyaTenb BEpXHero ypoBHs

TOP 200

OTKNIOUUTh

YPOB

YPOB
Boisegero [ | | Beegero| BHeluHee I: —
Lo OTKMIYeHVe 1

+EC
OTxopAwee npucoeamHerme 1 OtxoasiLiee npucoeavHeHre n
TOP 100 TOP 100
YPOB YPOB
Iii‘- CEE lii\-
+EC +EC

Pucynok 1.4.5 — CtpykrypHas cxema YPOB
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[Mapamerpsr u xapakrepuctuku Y POB npuBenenst B Tadbnuie 1.4.9.

Ta6muma 1.4.9 — [Tapametpsr u xapakrepuctuku Y POB

HaumenoBanue napamerpa 3HavyeHue mapamMerpa
Jlnama3oH ycTaBOK IO TOKY cpaOaThIBaHUs, A Ot 0,05 1o 0,50 Iy
JlnanaszoH yCTaBOK IO BPEMEHH, C Or1 0,10 10 1,00
Bpewms mycka Tokosoro MO npu BXogHOM TOKe He MeHee 2,5 |, Mc,
He 6onee 65
Bpewms Bo3Bpara npu cOpoce Bxonnoro toka 20 g, Mc, He Gomee 30
Koaddurment Bo3Bpara, TUIIOBOI 0,85
OcHOBHasl MOTPEIIHOCTH 110 BPEMEHHU cpadaThiBaHUsI, % OT yCTaBKHU:
- npu ycraBkax menee 0,5 c; + 25 mc
- mpu ycraBkax 6onee 0,5 ¢ +3
OcHoOBHasl MOTPEIIHOCTH 110 TOKY cpabaTbiBanus, %, He OoJiee +10

Hasnauenne nporpamMmmubix kiatouedr YPOB npuBeneno B Tabmuie 1.4.10.

B cxeme peann3oBaH caMOITOJIXBAT ITYCKOBOTO CHUTHaJa JJIsl CIIy4aeB, KOTJa OH MOXXET OBITh
HEJOCTAaTOYHO JJIMTENbHBIM JUIsi cpabareiBanus YPOB. Hampumep, npu HEmoaHOM OTKIIOYEHUU
BBIKJIFOUATENISl aBapUIHBIA TOK MOXET CHM3UTHCA U cpaboTaHHbd opraH MT3 BepHyThCS 10 TOTO,
Kak mpousoiaer otkiatoueHne no YPOB. B nanHoMm cinyuyae cxema mojaxBaTa yAEp:KUT CUTHAN ITycKa
JI0 OTHaJaHus YyBCTBUTENbHOrO opraHa YPOB, To ecTh 10 Hafe)KHOTO OTKJIIOUCHHS aBapuu. ITO B
MOJIHOM Mepe OTHOCUTCS U K OTKIIFOUEHUSIM OT JUCKPETHBIX BXOJIOB.

Jlornueckas cxema YPOB n3o0paxena Ha pucynke 1.4.6.

9  YCKOP.

13 [A3T

14  OUdd. OTCEYKA

10 MT3]I SGF 10/2
6 MT31I_1 SGF 10/3

25 BH.OTK _~ _SGF 10/4
2 TO YPOB

typos

YPOB 33

SGF 10/1

AEm

typos+0,5¢

Pucynok 1.4.6 — Jlormueckas cxema YPOB

Tabmuua 1.4.10 — Haznauenue nporpamMHbIX kimroueit YPOB

Ne kitroua Ha3HayeHue Ki104a Cocrostitne 3uavenue
B SGF 10 Kiiota
0 BriBenena
1 CryneHp 3amuThbl 1 Bgenena
v 0 BriBengeno
2 MT3 nepBoii crynenu Ha YPOB 1 Beeneno
3} 0 He neiictByer
3 MT3 Bropoii ctynienn Ha YPOB 1 JleiicTByeT
5 Buemnee orkmroucHue Ha YPOB 9 HevﬂeHCTByeT
1 HenctByer
4,6-8 He ncnonb3yrorcs

B nannom ucnonnenuun TOP 100 nenu PIIB otcyrcrBytor, moatomy YPOB peanusoBano 6e3
KOHTPOJISI COCTOSTHUS BBIKITIOUATES.
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s BBoga B neiictBue pyukiun YPOB HeoOxonumo ycranoButh kiatou SGF 10/1=1, B UUM:
«Yemasku/ YPOB/ VPOB: 6sedeno». Bpinepkka BpeMEHH 3a7acTCsl CICIYIONIUM 00pa3oM:
«Ycmasxu/ YPOB/ Typog: x.xx c». CurHan cpabaThlBaHUsI BBIBEIIEH Ha MAaTPHIIBI CBETOAMOIHOM
CUTHAJIM3alUH U BBIXOIHBIX peJIe.

1.4.3 BXoaHbIe CUTHAJIBI YCTPOUCTBA

VYerporictea TOP 100 /13T 52 umeroT BoceMb U3MEPUTENBHBIX U IIECTh TUCKPETHBIX BXOIHBIX
nenei.

ITepemenHbIil TOk OT u3MepurenbHblx TT mogaercs uepes kiaemmuble kKonogku X0:1 — X0:20
Ha OJIOK BXOJHBIX TpaHc(hopmaTopoB. IIpeoOpa3oBaHHBIE 10 HEOOXOJUMBIX YPOBHEH CUTHAJBI W3
610ka TpaHCc(OPMATOPOB IMOCTYNAIOT B OJIOK LEHTPAIBHOIO MpPOLIECCOpa, IJie NMPOU3BOIUTCA HX
00paboTKa.

1.4.3.1 Ha3HayeHune KOHTAKTOB pa3beMa H3MEPUTENBHBIX BXOAHBIX LEMeH IMPHUBEICHO B

tabymue 1.4.11.

Tabmuna 1.4.11 — KoHTaKThl H3MEPHUTEIHHBIX IIETICH

Kiaemma Ha3znauenmue

X0:1 OO6mmit Bxo ToKa ¢das3sl A croponsi BH

X0:2 W3mepurenbubiii Bxo Toka Ga3sel A cropoHbl BH (o =5 A)
X0:3 W3mepurenbrbiii Bxo Toka Gazel A cropoHbl BH (o =1 A)
X0:4 OO6mmii BxoJ Toka ¢assl B croponst BH

X0:5 W3mepurenbubiii Bxo Toka (Gaszsl B croporsl BH (lyon =5 A)
X0:6 W3mepurenbubiii Bxo Toka Gaszsl B croporsl BH (lyon =1 A)
X0:7 OO6mmii BxoJ Toka ¢assl C croponst BH

X0:8 N3mepurenpubiii X0 Toka (aszel C ctoporbl BH (Iyon =5 A)
X0:9 W3mepurtenbhbiii Bxo1 Toka (asel C ctoporbl BH (Iyon =1 A)
X0:10 OO6mmit Bxo Toka ¢a3el A croponst HH

X0:11 W3mepurenbrbrii Bxoa Toka ¢asbl A croporsl HH (1o =5 A)
X0:12 W3mepurensubiii Bxo Toka ¢gaszsl A croponsl HH (lyon =1 A)
X0:13 OO6mmit Bxo Toka ¢assl B croponst HH

X0:14 Wsmeputenbubiii Bxoa Toka pazel B croponst HH (1o =5 A)
X0:15 W3mepurensubrii Bxoa Toka ¢dasel B croponst HH (Iyon =1 A)
X0:16 O6muit Bxoq Toka assl C ctoponst HH

X0:17 W3mepurensubrii Bxoa Toka ¢dasel C ctoponbl HH (Iyon =5 A)
X0:18 W3mepurensubrii Bxoa Toka ¢dasel C ctoponsl HH (Iyon =1 A)
X0:19 He ucnions3yercs

X0:20 He ucnons3yercs

D W3zmeputenbhble Bxos! B ucnoiaHeHun TOP 3T 52 0ynyr Ha 5 A u 1 A cOOTBETCTBEHHO.

ITepemeHHbIN TOK OT u3MepuTenbHbeIXx TT momaercs yepes3 kinemmHble kosoaku XO0:1...X0:18
Ha OJIOK BXOJHBIX TpaHchopmaropoB. IIpeoOpa3oBaHHbIE 10 HEOOXOAMUMBIX YPOBHEW CHUTHAJIbI U3
650ka TpaHc(OpMATOpPOB MOCTYHNAKOT B OJIOK HEHTPAIBLHOIO MpOIeccopa, Iie MPOU3BOIUTCS HX
o0OpaboTka.

[TpomexyTounble TpaHCHOpPMATOPHl TOKA BBIMOIHSIIOTCS HAa HOMHUHAIBHBIA TOK S5 A C
OTHAMKOM, ITO3BOJISIONICH MOAKIIIOYATh MX Ha HOMHHAILHBIN TOK 1 A.

B tepmunanax cepun TOP npemycmorpensl yctaBku Kod(dduineHToB TpaHchopMaluu Jist
yo0cTBa OTOOpaKEHUsI M PETUCTPALIMH U3MEPSIEMbIX TIEPBUYHBIX BEJIMYMH. Y CTAaBKU 33al0TCS 4epe3
MEHIO B MyHKTe «Ycmasku/Tpancpopmamopuol/». TlonpobHOe omucaHWe YCTaBOK MPUBOAUTCS B
2.3.1.4.

1.4.3.2 VYcrpoiictea TOP 100 JI3T 52 coaepxat aBa 010Ka BXOJOB/BBIXOJIOB, B KOTOPOM ITSITh
BBIXOJIHBIX pe€Jie M WIECTh BXOAHBIX JUCKPETHBIX LENed AJid NpheMa CUTHAJIOB OT BHELIHUX
ycTpoicTB ¢ ypoBHeM 110 B nnu 220 B nepeMeHHOro Wik MOCTOSSHHOTO ONEPAaTUBHOTO TOKa. YacTh
BXOJIHBIX II€NEHW SBIAETCS M30JUMPOBAHHBIMM II0 OTHOLIEHWIO JpPYr K JpYry, 4YTO II03BOJSET
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MOAKIIOYATh LEMH OT PA3TUYHBIX HMCTOYHHKOB OINEPAaTUBHOIO MNHUTaHUs. YacTb BXOJHBIX Lemen
o0BenrHEHa OOIMMA KIIEMMaMU [TUTAHU.

[IpenycMoTpeHbl Mepbl, HCKIIOYAMOIINE JIOXKHOE CpaldaThlBaHWE BXOIHBIX IENEH IMpu
3aMbIKaHUSAX HA 3€MJII0 B CETH MOCTOSHHOTO ONEpaTHMBHOrO TOKa. HampsikeHne aKkTUBHOTO YPOBHS
CUTHala, HEOOXOIMMOTO I cpabaThiBaHUS BXOJa, cOcTaBisieT okojo 0,65 HOMUHAJIBHOTO
HANPSDKEHUS TUTaHUS YCTPOICTBA.

B cpaGoTaHHOM COCTOSITHUM BXOJHOM TOK NPHEMHBIX IIeTel cocTaBiseT He Oonee 4 MA.
OO0ecrieynBaercd IIOBBIIIEHHOE 3HAaueHHWE BXOmHOro toka or 20 mo 25 MA B MOMEHT HOIayd
HaAIPsDKEHUs )1 HaAEKHOT0 Mpo00si OKCUIHOM MJIEHKU Ha KOHTAKTax peje.

K muckpernomy Bxoay 1.3 «llyck pene BpemMeHU» MOXKET OBITh MOJKIIIOYEH CHUTHAN, MPH
aKTHBAIlMU KOTOPOTO BCTPOEHHBIN TalilMep HAUYMHAET OTCUUTHIBAThH 33JaHHYIO BBIIEPIKKY BPEMEHH.
Benmnuuny ycTaBKM BBIICP)KKH BpEeMEHH TaiimMepa MOXKHO 3amath depe3 UM «Vemasku/Pene
spemenu/Buvioepoicka PB: xx.x c». BpIxon TtaiiMepa MOAKIIOYEH K MaTpHIIAM CUTHAIM3AIUUA U
BBIXOJHBIX pelie.

JlMcKpeTHbIE BXOJHBIE LENU HMEKT BO3MOYKHOCTb WHBEPTUPOBATh BXOJIHOW CUTHaI. B
tabnuue 1.4.12 npuBeneHo Ha3HAUYEHUE MPOTPAMMHBIX KIIOUEW ISl BBINOJIHEHUS uHBepcuu. [lpu
ycraHoBke mnporpammubix kimrouerr SGC 1/1...6 B monoxenue «0» COOTBETCTBYIOIIUE BXOBI
CUMTAIOTCA MPSIMBIMU (HAIPSHKEHHUE MOJIAHO — COCTOSIHUE <JIOTHYECKOU 1»), mpu ycTaHoBKe B «1» —
WHBEPCHBIMU (HAIPSKEHHUE MTOJIaHO — COCTOSTHUE «JIOTHUEcKOro 0»).

3aBojicKasi yCTAaHOBKA — BCE BXOJIbI «IIPSIMBIE» — KJIIFOUH YCTAHOBJICHBI B MOJI0KEHUE «0».

Tabmuma 1.4.12 — [IporpaMMHBI€ KIFOYH HHBEPTUPOBAHMS JUCKPETHBIX BXOJIOB

Kiuaemma Bxon IIporpaMMHBI K104
X18:5 B 11 SGC 1/1=0 npsimoii BXo
X18:9 XOM L. SGC 1/1=1 uHBepCHBII BXOA
X18:7 SGC 1/2=0 npsimoii BXoz
X18:9 Bxon 1.2 SGC 1/2=1 uHBepCHBII BXOJ
X18:8 SGC 1/3=0 npsimoii BXoz
X18:9 Bxon 1.3 SGC 1/3=1 uHBepCHBII BXOJ
X18:11 SGC 1/4=0 npsimoii BXoJ
X18:9 Bxon 1.4 SGC 1/4=1 uHBepCHBII BXOJ
X18:14 B 15 SGC 1/5=0 npsamoii Bxof
X18:18 XOR 1. SGC 1/5=1 unBepcHBII BXOJ
X18:15 SGC 1/6=0 npsimoii Bxo
X18:18 Bxon 1.6 SGC 1/6=1 unBepcHBI BXOA

B tabmuue 1.4.13 mpuBeneHO Ha3HAUYEHHE KOHTAKTOB Pa3beMOB Ui IMpHEMa JHUCKPETHBIX
BXOJTHBIX IICTICH, BBITIOTHICMbBIC ()YHKIIUU H PEKOMEH IAIIUH TI0 UCTIOJB30BAHUIO.
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Tabnuna 1.4.13 — Ha3zHaueHue NUCKPETHBIX BXOOB

Bxox | Kiemma Ha3zHauyeHue BXOJHOM LeNHU, BbINOJHsIeMass QyHKIUA
(Tpu MOJTaHHOM HAMPSKEHUH )
11 X185 «Ilyck yckopeHus» — BX0oJ AelcTBYeT Ha yckopenue MT3 2 B Teuenue 1 ¢
1ocJie BKIIOYCHHSI BBIKITIOUATEes
12 X187 «COpoc curHanM3anum» —BX01 cOpoca MHIWKAIUY Ha JIUIEBOU MaHEN 1
¢dbuKcaluu BEIXOJHBIX pelie
«lTyck pene BpeMeHW» — BXOJAHOM CUTHAJ IyCKa pPeJe BPEMEHHU, KOTOPOE
13 X18:8 4yepe3 PeryJMpyeMyro BBIJICP)KKY BPEMEHH BBITAET KOMaH Ty Ha BBIXOJHOE
pene «PB cpaborano»
14 X18:11 «BHemiHee 0TKIL.» — IeCTBHUE HA OTKIIIOUEHHE BbIKIIIOUaTesns. Bo3MmoskHa
axktuBm3anys YPOB uepe3 kmou SGF 10/5
X18:9 - EC ucrounuka nuranus (must nenen X18:5, X18:7, X18:8, X18:11)
«[Tyck 3amuT» — pazperieHue JeicTBHU TOKOBBIX 3alIHT.
1.5 X18:14 | Beibop 610KHpOBaHUSA/TTyCKA CTYNIEHEH 3alIUT TPOU3BOIUTCS MIPH BEIOOpE
YCTaBOK 3aIIUT
16 X18:15 «bnox JI3T» —neiicTBue Ha BBOZIvI/IJII/I zanpet aeicteus 3T u JO. ITpu
HAJIMYUU CUTHAJIA HA BXOJIE — ACWCTBHE 3alIUT 3aPEUICHO
X18:18 | +EC ucrouynuka nutanus (s neneir X18:14, X18:15)

CocTosiHME BXOJHBIX JUCKPETHBIX CHUTHAJIOB (KOHTPOJBHYIO CyMMY TIpYMIbl CUTHAJIOB WM
KaX/IbIif CUTHAII IO OTJIEJIbHOCTH) MOKHO ITPOKOHTPOJIMPOBATh Ha auciee yepe3 MUM.
Bxoanble curHansl 115 MaTpuULbl IPOTPAMMHBIX KIItOUel IpuBeieHbl Ha pucyHke 1.4.7.

MYCK YCKOPEHMSI o7,
(BXOM1.1)

PNO(DS) 21

SGC 1/1
t yck.+1,0c

CBPOC CUMHANM3ALIMM
(BXO0 1.2)

CBEPOC CUI'H 26

o, . SGC 1/2

MYCK PENE BPEMEHM
(BXO[ 1.3)

NyCK PB

22

D T SGC 1/3

BHELLUHEE OTKI.
(BXOf 1.4)

BHELUHEE OTK/

3

25

[

D . SGC 1/4

MYCK 3ALAT
(BXO[ 1.5)

MNYCK 3ALNT

o

23

[

T . SGC 1/5

BNOK A3T DT . SGC 1/6 B/OK O3T 20
(BXOf, 1.6) —
Pucynox 1.4.7— JluckpeTHbie BXo/1a

1.4.4 Beixoansie pene

VYerpoiictea TOP 100 13T 52 comepkar natk BHIXOAHBIX pene. IIpumeHensl manorabapuTHble
AIIEKTPOMEXAHUYECKHE pelie C MajbiM BpeMeHeM JeiicTBus. Pene nensTcsi Ha BBIXOJIHBIE CHUIIOBBIE
pesie ¥ CUTHAJIbHBIE pelie B 3aBUCUMOCTH OT KOMMYTAI[MOHHON CIOCOOHOCTH. BBIXOIHBIE CHIIOBBIE
pesie UMEIOT JIBa MOCJEeI0BAaTEeNIbHO COCIMHEHHBIX KOHTakTa u 06o3Hauensl K1.1 u K1.2, ocransHbie
pene — MeHee MoulHble. BrixogHoe pene K1.4 ucnonb3yercst A BbI3BIBHOM CHTHATU3AIMH,
BbIxoaHOe pene K1.5 ans curnanusanuu BHyTpeHHel HencnpaBHocTU. Boixoanslie pene K1.1 - K1.3
MOJKJIIOYAIOTCS Y€PE3 MATPHUIy CUTHAJIOB, YTO MO3BOJISIET ONITUMAIBHO MCIIOIb30BaTh BO3MOXKHOCTH
ycTpoiictBa. Ha MaTpuily BBIBOASITCS CUTHAJIBI JEMCTBUS CTYNIEHEH 3allUT C BBIICP)KKAMU BPEMEHH,
TaKXe CUTHAJIbI MTyCKa CTyIMEeHel 3amuT. DTO Mo3BoJseT 0ojiee TMOKO HMCHOJIB30BaTh BO3MOKHOCTU
BBIXOJIHBIX peJie: YBEIUYHUTh, NMPH HEOOXOAMMOCTH, KOJMYECTBO KOHTAKTOB KaKOro-iubo perie,
OpraHU30BaTh HEOOXOIUMBbIE BHIXOJHBIE CUTHAJIBI B 3aBUCUMOCTH OT CXEMBI MOJKJIIOUEHUS U T.1.

Pene Kl1.1 - KI1.3 umeror cxembl camomnoaxsara. [Ipum Hcnonb3oBaHMM JaHHOIO peXxuMa
cpaboraBiiee pene OyAeT HaXOAUTbCA B TMOATSHYTOM COCTOSIHUM JO Te€X IOp, MOoKa He Oyner
BBINOJIHEH COpOC CHUTHAJIM3AIMM M 3alleIOK BBIXOAHBIX pelie OT KHONKM Ha JUIEBOM MaHem,
BHEIITHUM KJTFOYOM 4Yepe3 TUCKpeTHbIH BXxoa 1.2 wiu komanaoi ACY (tabnuua 1.4.14).

Jlns mepeBoja B pexXMM caMmonoaxBaTa, Hampumep, pene Kl.1 or curnana «Baemnee
OTKJIFOUEHHE» JOCTaTOYHO YCTaHOBUTH mporpammubie kimoun SGR 10/4 B coctosHue «1». Toxe
camoe Yepe3 MEHIO TepMMHANA BBINOJIHIETCS CIEAYIOIIMM 00pa3oM: 3aiiTu B «Ycmasku/Bvixoonvie
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pene/Buewmnee omxn./» m BeiOpate Ha pene KI1.1: «Odeiicmgyemy, 3areM BbIOpaTh «Buix.cue.l
on./Ilooxeam Kl.1: 6sedeny». JIMUTEIBHOCTh BBIXOJHOTO HMITYJIbCA 3a/1a€TCA C TOMOIIBIO
nporpaMMHbIX Kmoueit SGR 17 — tabnuma 1.4.14.

Ta6muma 1.4.14 — Haznauenne nporpaMMHbIX Kiatoueit SGR 17

Ne k1102 Hasznayenue Kioua Cocrostrme 3navenne
B SGR 17 KTio4a
00 JlnutenbHO
10 lc
1,2 JimTenpbHOCTh cUrHana BeixoaHoro peine K1.1 01 10 ¢
11 JnurenbHO
00 JnurensHo
3,4 JnutenbHOCTh curHana BeixoaHoro pene K1.2 ég }OC c
11 JlnutenbHO
00 JnurensHo
56 JnmurenbHOCTh curHana BeixoHoro pesne K1.3 ég }OC c
11 JnurenbHO
7,8 He ncnonb3yrorces

AHaJOTUYHBIM TYTEM YCTAHABIMBACTCS HIIM CHUMAETCS CAMOIOJXBAT OCTAIbHBIX peie OT
JECUCTBHUS CUTHAJIOB.

briok BBIXOAHBIX penie MOXET OBbITh BBIBEACH W3 pabOThl yCTaHOBKON MPOTPaMMHOIO KIIOYa
SGR 1/1 B «O».

Tabmuna 1.4.15 nokaspiBaeT (PyHKLIMU, 1O YMOJYAHUIO BBHIMOJHSEMBIE BBIXOJHBIMHU pETIE,
COOTBETCTBYIOIIME UM HOMEpa KJIEMM Pa3beMOB, KOJTMYECTBO M THUIT KOHTAKTOB.

Ta6muma 1.4.15 — Beixonnslie perne

Pejie \ Kiiemmbl \ Ha3nayenmue
broxk 1
K1.1 X15:1 BrixogHoe curnanpHoe pene (2 H.0.)
X15:3 Bo3moxkHO nepenazHauenue GyHkipn (tadbmauna 1.4.16)
K1.2 X15:2 Brixonnoe curnanpHoe perne (2 H.0.)
X15:4 Bo3moxHO nepeHaszHadeHne Gynkuun (tadauma 1.4.16)

K1.3 X15:16,12,13 | BeixogHoe curHaiibHOE petie (2 mepeki.)
X15:11, 15, 14 | Bo3moxHo nepeHasHadeHune Gpynkuun (tadmumna 1.4.16)

K14 X15:6, X15:9 | Pene «Bs3oB» (curHanu3anus 0e3 caMmoBO3Bpara, 2 H.0.)
X15:7, X15:10 | BeixoHOE CUTHAJIBHOE pelie
K15 X15:8 Pene «HeucnpaBuocts» (2 H.3.)

BrixogHOE CUTHAIIBHOE peiic

Jlis MOAKITIOYEHHs KaKoro-au0o JIOTMYECKOIo CUTHala, BBIBEJIEHHOTO HAa MAaTpHIly pere, K
BBIXOJTHOMY peJie HCIIONIb3YeTCcs IMyHKT MeHIO «Ycemasku/Boixoonvie peney. Hampumep, 4TOOBI
HNOJKJIIOUNTh curHan cpabareiBanuss YPOB k BeixogHomy pene K1.3 Heo0X0AMMO BBINTOJHUTH
cnenyrotee: «Ycmasku/Bvixoonvie pene/YPOB/Ha pene Kl.3: oeticmeyem (SGR 11/3=1)». Ecim
CXeMOM MOAKIIIOYEHHS HE IMojpa3yMeBaeTcs paboTa Apyrux pene or curHana YPOB, Heob6xonumo
yoenutbcesi, uto curHan YPOB k HuM He moakimoueH: «Ycemasku/Bvixoonvie pene/YPOB/Ha pene
Kl1.1: ne oeucmseyem (SGR 11/1=0)» u t1.n. WHaue, Hampumep, AN Pa3MHOXKEHHUS KOHTAKTOB,
BO3MOJKHO HCIIOJIb30BaHUE OOJBINET0 KOJIMYECTBA peie, MOAKIIUNTh K curHany peme Kl1.2:
«Yemasku/Bvixoousie pene/YPOB/Ha pene K1.2: oeticmseyem (SGR 11/2=1)».

[lepeveHb BXOJHBIX CHUTHAIOB JJIsI TPYII mporpaMMHbIX Kimodeid SGR 2 — SGR 15 matpuist
BBIXOJIHBIX penie npuBenéH B Tadbnune 1.4.16 u na pucynke 1.4.8.
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BHUMAHME! [l paGoTel BBIXOIHBIX penie mporpammubie kiaroun SGR 1/1 u SGR 1/2
(8 mento «Ycmaexu/Broxu ex.\evix./|bnox 1, bnox 2») DOMKHBI OBITH YCTAHOBICHBI B «1»

(«bnoxk ssedeny).

Ta6muma 1.4.16 — [IepedyeHb BHIXOAHBIX CUTHAJIOB

Koy Curnan DyHKIUA
SGR 1/1 Pazpemenne padotsl Beixonubix pene K1.1 - K1.4
SGR 2/x «MT3 I» Hevicteue MT3 nepBoii ctynenu Ha Beixoauble pese K1.1 - K1.3
[eiicTBue nepBoii BeAepKKHU BpeMeHrn MT3 BTOpOIi CTyneHu Ha
SGR 3/x «MT3 1_1» BbIxoAHbIE pesie K1.1 - K1.3
[eiicTBue BTopoii Bbliepkku BpeMeHu M T3 BTopoil crynenu Ha
SGR 4/x «MT3 1 _2» BbIxoAHbIE pesie K1.1 - K1.3
[elictBue TpeTbeil BbAepKKK Bpemenn MT3 BTopoli cTyneHu Ha
SGR 5/x «MT311_3» BbIxosiHbIe pene K1.1 - K1.3
[elictBue nepBoii BeiaepkKU BpemeHu MT3 TpeTbeil cTyneHu Ha
SGR 6/x «MT3 IIL_1» BbIxoiHbIe pene K1.1 - K1.3
SGR 7/x «MT3 I 2» |lleiicTBre BTOPOM BbIACPKKK BpeMeHrn MT3 TpeTbeii cTyneHu Ha
BbixoaHsle pene K1.1 - K1.3
JeiictBue nuddepeHimanbHoil 3auThl ¢ TOPMOKEHHUEM Ha
SGR 8/x «3T» BbIxosiHbIe perne K1.1 - K1.3
JeiictBue nuddepeHIanbHoi OTCEUKH Ha BBIXOIHBIE peie
SGR 9/x  |«dudd. orceuxa» K11-K13
JeiictBue curnana «BHeliHee OTKIIIOUEHUE) Ha BBIXOJIHBIE pelie
SGR 10/x | «BHemiHee OTKI» K13
SGR 11/x «YPOB» HetictBue «YPOB» Ha Beixoasbie pene K1.1 - K1.3
JeiictBue curnana «Pene BpeMeHu cpaboTanoy Ha BBIXOJIHBIE pelie
SGR 12/x «PB cpab.» K13
SGR 13/x «YCKOp.» [erictBue curnana «¥Y ckopenue» Ha Beixoanble pene K1.1 - K1.3

JlonmyckaeTcsi MOAKIIOUEHHE Ha OJHO BBIXOJHOE pejle HECKOJbKHUX CHUTHAJIOB OT JeHcTBUSA
3amuT. JlomyckaeTcs MOJAKIIIOUEHUE HECKOJIBKUX BBIXOJHBIX pene (KOHQUTypUpYyeMbIX uepe3
MaTpHIly) NapajuIeIbHO JUIs pa3MHOXKEHHSI KOHTAKTOB.

10 MT3I

SGR 2/X

SGR 17/1

SGR 17/2

MT31I_1

SGR 3/X

MT3 1l 2

SGR 4/X

SGR 5/X

SGR 17/3

6
7
8 MT31_3
3
4

SGR 17/4

MT31I_1 SGR 6/X

MT3 11l_2 SGR 7/X
13 AST SGR 8/X
14  [ONdd. OTCEYKA SGR 9/X
25 BHELUHEE OTKN SGR 10/X

33 YPOB

SGR 11/X

32 PB CPAB.

SGR 12/X

9  YCKOP.

SGR 13/X

SGR 14/X

SGR 17/5

SGR 17/6

1|2|3|4|5|6]|7]|8 3 [oB ]

:

B!

Pucynok 1.4.8 — Beixoansle pene

K11

(MEPETP)

K12
[ ]

{0 ]
s3]

— ]
e ]

X15:16

X15:12

X15:13

X15:11

X15:15

X15:14
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Pene «HCI/ICHpaBHOCTB» Ipyu MNOJAHHOM HAIPSKCHUU OICPATUBHOI'O IMUTAHUSA HAXOAUTCA B
MOATSIHYTOM (Pa30MKHYTOM) COCTOSTHUM W BO3BpaIaeTcs (3aMbIKaeTcs) B 00€CTOYCHHOE COCTOSTHUE
npyu OOHApyKEHUH CHCTEMOH CaMOAMAarHOCTMKH HEUCIPAaBHOCTH B YCTPOMCTBAX WJIM MpPU IMOTEpe
OIIEePaTUBHOTO MTUTAHUSI.

HcnpaBHOCTh BBIXOJHBIX peJIe KOHTPOIUPYETCS CHUCTEMOW CaMOJMATHOCTUKH, W B CIydae
oOHapyKeHHsi OOpbIBa WIJIM JIO)KHOTO cpabaThiBaHMs mogaercss curHan «HewcnpaBHOCTEY ¢
yKa3aHWEM KOJa HeUCIIPABHOCTH.

1.4.5 [lenn curHaau3auu

1451 Ha pucynke 1.4.9 mnpuBeaeHa opraHu3anus CBETOJUOIHOW CUTHAIM3AIUU C
MCIIOJIb30BAaHMEM MATpPHIIBI KIIFOUEH W BXOJHBIC CHUTHAJBI JUIsl MaTpullbl. Ha nuieBoii manenw pene
UMEETCsl BOCEMb CBETOJMOJIOB, KOTOPbIE CUTHAIM3UPYIOT JaedcTBUs 3amuT. [IpemycMmoTpen copoc
CUTHATTN3allMY BHEIIHUM CUTHAJIOM WU KHOMKOW «C» Ha JIMIIEBOW TTaHEeIH.

[IpenycMOTpeHO AeicTBHE CUTHAJIOB Ha CBETOJIMOJHYIO CUTHalM3aluio ¢ (ukcanuei u 06e3
¢ukcarmu. Bri6op ocymecTBisieTcst rpymnmoil nporpamMmubix kiarodeid SGS 29. Hanpumep, pabota
MepBOTro cBeToanona ¢ (ukcanmei 3amaercs yctaHoBkod kimoua SGS 29/1=1, umu gepes UM
«¥Yemaexu/Unouxayus/Camonooxeam/NND1:  eseden». llpu CBETOOMOTHOW CHUTHAIHM3AIUH  C
dbukcamuei, OTHOBPEMEHHO MPOUCXOIUT AcHCTBUE Ha BhixoaHOe perie K1.4 «Bpi3oBy.

Jlng npumepa, NOAKIIOUEHUE JIOTMYECKOTo CHUrHana cpabarbiBanus MT3 1 k nmepBomy
WHIWKATOPY  BBINOJNHSETCS ~ ycraHoBKoW — kimrowa SGS  1/1=1, wmm  uepe3  MeHIO
«Ycemasxku/Unouxkayusa/MT3 1 cmynenv/NDI:  axmususupyemy». Ecnum npoeKTHOM cxeMoil He
PEIyCMOTPEHO JICWCTBHE CHUTHAJla Ha JAPYyrue WHIAUKATOPBI, HEOOXOJAMMO WX OTKIIOYUTH OT
axtuBaiuu «Ycemaexu/Mnouxayus/MT3 1 cmynenv/ND2: ne akmususupyemy (SGS 1/2=0) u 1.1.

1]2|3|4(5|6|7]|8
10 MT3I SGS 1/X
6 MT3I_1
7 MT3I_2 1 SGS 2/X
8 MT3I_3
3 MT3I_1
1 SGS 3/X
4 MT31I2 ]
VDL1..VD8
13 [3T SGS 4/X P/
14 OUdd, OTCEYKA SGS 5/X
25 BHELIHEE OTKN SGS 6/X
1 SGS 29/1
33 YPOB SGS 7/X CUMHAN 1 T—-
32 PBCPAB SGS 8/X 2 CUFRATT 2 T - BbI30OB
SGS 9/X 3 _
9 YCKOP. . CUrHAN 3 T -
SGS 10/X : CATRAT 2 1
Sos 1o 5 ourkAns [ ThH——"
= CUrHAI 6 T -
1| 2| 3| 4| 5| 6] 7| 8 CYMHAT 7 T .
CBPOC CUIH SGF 15/4 8 CUMHAJ 8 T ,—/
BHYTPEHHSIS KHOMKA |
CEPOC
NOCnEA. NOPT

Pucynok 1.4.9 — CBeroanoiHasi CUTHaJIN3ALUS

B Tabmuue 1.4.17 npusenensl Haanucu, nossisoomuecs Ha XKW npu aBapusix. Hanmucu
pacIoyio’KeHbl B MOPsIJIKEe yObIBaHUS PUOPHUTETA.
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Tabmuna 1.4.17 — ABapuiiHbie COOOIICHUS

Haanuce Ha qgucniiee
IIpyunHa nosiBJIeHUSA

(pacronokeHa 1mo NpHOPUTETY)
Indd.orTceuxa cpabaTEBaHME CpabareiBanue /10
II3T cpaBaTeBaHMe CpabateiBanue /13T
YPOB cpaBaTLBaHme CpabarsiBanue YPOB
OTceuka cpabaTEBaHME CpaOatbiBanue MT3 1 cTtynenu
OTceuka myck ITyck MT3 1 crynienun
YckopeHue CpabatsiBanue yckopeaus MT3 2
MT3 2 crynens cpabarareanue | CpabarbiBanue MT3 2 cryneHu
MT3 2 CTyHoeHb OYCK ITyck MT3 2 crynenu
BHemHee OTKII. OTKIIIOYEHHE OT BHEIIHUX YCTpOﬁCTB
MT3 3 crynens cpabarusanue | CpabGareiBanue MT3 3 crynenu
MT3 3 cTyneHb OYCK ITyck MT3 3 crynenu

1.4.6 Peructparus coObITHI

Peructpupyemble mnapameTpbl AJii KOHKPETHOrO THUHOWUCHOJAHEHUs ycTtporctea TOP 100
XpaHATCS B YHEPrOHE3aBUCHMOM NMaMSITH YCTPOUCTB U COXPAHSAIOTCS CKOJIb YTOAHO JOJT0, aXe MPU
noTepe MUTAHUS.

VYcerpoiictea TOP 100 peructpupyoT ¢ HHIUBHAYaJbHBIM KOJOM UM METKOM BpEMEHHU
CIeyIOIINe COOBITHS:

— 3aITyCK/BO3BpPAT IIYCKOBBIX OPTaHOB CTYIICHEH 3aIlUT;

— cpabarbIBaHHE/BO3BpAT CTYIEHEH 3aIUT (C BBIACPKKAMU BPEMEHH );

— W3MEHEHUE COCTOSIHHUS BXOJHBIX JUCKPETHBIX CUTHAJIOB,;

— HM3MEHEHHUE COCTOSHUS BBIXOIHBIX pelie;

— cpabaTpIBaHME/BO3BpAT (DYHKIMIT aBTOMAaTHUKN M CUTHAIN3ALINY;

— TYCK/OCTaHOB PErUCTPaTOpa aBapUITHBIX PEKUMOB;

— HayaJo W 3aBEpUICHNE H3MEHEHUS YCTaBOK U KOH(PUTYpaluu yCTPOMICTB.

[Ton coObiTemM moHuUMaeTcss 3adUKCUPOBAHHBIA BO BPEMEHHU IMEepexoja J0oro w3
BBIIIETIEPEUNCIICHHBIX MTAPAMETPOB U3 OJHOTO, 3apaHee OMPEeIEHHOTO COCTOSIHUS, B IPYTOE.

[lepeueHb perucTpupyembIX COOBITMH 3alaeTcs CIENUalbHBIMU IMapaMeTpaMH — MacKaMH,
KOTOpBIE TIOCTYITHBI TOJIBKO 10 TIOC/IeI0OBAaTEIFHOMY KaHaiy. YacTb coObiTuit pacnonaraercs B O3V,
napamMeTpsl COOBITHI B SHEPrOHE3aBUCUMOI MaMATH XPaHATCS € TOJIHON METKOM BpeMeHHU.

OOHoBiieHne mapamerpoB mocienHux 10 aBapWiiHBIX CHTyanuii TPOM3BOIUTCS C MOMEHTA
BKJIIOYEHHUSI YCTPOMCTB HWJIM MOCJIETHEH OYMCTKU PETrUCTPOB. ABapuiiHas CUTyallus HA4MHAETCS C
MOMEHTA ITyCKa JIF000H M3 BBEJICHHBIX B pabOTy CTYIEHEH M 3aKaHYMBAETCSI B MOMEHT BO3BpaTa BCeX
crynenedt 3amuT. [Ipu 3amomHeHun peructpoB Becex 10 coOBITHI ¢ MOSBICHHEM HOBOW aBapUiTHOMN
CUTYallud 3aperucTPUpPOBAaHHBbIC 3HAYEHUs CIBUTAIOTCS HA OJHO COOBITHE, NMPU ITOM IMapaMeTphl
CaMoro CTaporo COOBITHSI TEPSIFOTCSI.

B Tabmuue 1.4.33 mnpuBeneH mepeyeHb pETUCTPUpPYEMbIX mapameTpoB. IIpocmoTpers
3aperuCTPUPOBAHHBIE MTapaMeTpbl MOKHO Yepe3 MU B myHKkTe MeHIO «Pecucmpayusy.

Tabmuua 1.4.33 — Ilepeuens peructpupyemsix napamerpos TOP100 /13T 52

Haanuce na .
3aperucTprupoBaHHbBI apaMeTp JInana3on
JUCILIee

Perucrpaums JHannsie 10 mocieHUX aBapHITHBIX COOBITHIA

Axasor.sHad. : 0 C aHAJIOTOBBIMM BEIMYHMHAMU
Perucrpauns ara Hadaja aBapuiHoOro coobrtus Nel

AHaJOT . 3HaUYeHUn g eM# HAYANa a]fa I’IﬁHOFO CO6BITI/I}I 01-01-00 . 3 1-12-99

1.Jens-mec-rox | P P 00:00:00...23:59:59
gu:cc:iMc (10 MMJUTHCEKYH]T)
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Haanuces Ha

u4y.MM; CC.MC

MHHYTBI, CCKYH/Ibl, MUJIJIMCCKYH/JIbI

THCILIee 3aperucTpupoBaHHbIH NapaMeTp JInanazon
Perncrpaua Toxk (azbr A ctopons! BH B nepBHUHBIX BeTHUMHAX
AHAJIOT . 3BHAUEHUMN
Tox Gamer Al: B MOMEHT aBapuu (B MOMEHT OTKJIFOUCHHS, a €CIIU He 010 10 50 |
240 A OBLIIO OTKJIFOUYCHUS — B MOMEHT ITyCKa CTYIEeHU N
3amur), A
Perncrpaunsa Toxk ¢a3er B croponst BH B nepBUYHBIX 3HAYEHUSX B
AHAJIOT . BHAUEHUN
Tox Gamer Bl: MOMEHT ITyCKa/cpabaThIBaHUs 3aIIUT (aHATOTUIHO Ot 0 1o 50 Iy
240 A TOKY ¢a3el A), A
Perncrpanys Tox ¢a3zer C ctoporsl BH B nepBUYHBIX 3HAUCHUSX,
AHAJIOT . 3HAYUEHUN / 6 O1 0 50 |
Tox (aser C1: B MOMEHT ITyCKa/Cpa0aThIBaHUS 3aIIUT (aHAJTIOTUIHO T 0 10 N
240 A TOKY ¢asbl A), A
Perncrpaumsa Toxk ¢azer A ctoponst HH B nepBUYHBIX BeTHUYUHAX
AHAJIOT . 3HAUYEHUMN
Tox bamer A2: B MOMEHT aBapuu (B MOMEHT OTKJIFOUCHHS, a €CIIU He 01 0 110 50 |
360 A OBLJIO OTKJIFOUYEHUS — B MOMEHT ITYCKa CTYIECHU N
3amur), A
Perncrpanys Tox ¢a3er B croporst HH B mepBrUHBIX 3HAYCHUSAX B
AHAJIOT . 3BHAYUEHUN / 6 O1 0 50 1
Tox damer B2: MOMEHT ITyCKa/Cpa0daThIBaHUS 3aIIUT (AaHAJTIOTUIHO T 0 10 N
360 A TOKY ¢a3sl A), A
Permcrpamms Toxk ¢azer C croponst HH B mepBHYHBIX 3HAYCHHSX,
AHAJIOT . 3BHAYUEHUN
Tox damer C2: B MOMEHT ITycka/cpabaTeiBanus 3amuT (ananoruuno | Ot 0 mo 50 Iy
360 A TOKY ¢a3sl A), A
Perncrpanys Bennuuna muddepennmnanbroro Toka (asel A B
AHAJIOT . 3BHAUEHUN
It . TR B.A: MEPBUYHBIX 3HAYCHUSAX, B MOMEHT Ot 0 mo 100
60% nycka/cpabaTbIBaHus 3a1uT, %o
Permcrpamns Bemnuuna nuddepennmansaoro Toka ¢assl B B
AHAJIOT . BHAUEHUN
b . Tox B.B: MEPBUYHBIX 3HAYEHUSIX, B MOMEHT Ot 0 no 100
40% ycKa/cpabaTbIBaHus 3aIHT, %o
Perncrpanys Benmnuuna nuddepennuansuoro Toka dassl C B
AHAJIOT . 3BHAUEHUN
I . Tox §.C: MIEPBUYHBIX 3HAYCHUSAX, B MOMEHT Ot 0 mo 100
40% nmycKa/cpabaTbIBaHMs 3alUT, %o
Perncrpaua BennunHa Toka BTOpOW rapMOHHKH B
AHAJIOT . 3HAUEHUN
1d2/Td1 b.A: muddepeHIanTsHOM ToKe (a3bl A B IEPBUYHBIX Or 0 10 100
6% 3HAUEHUSAX, B MOMEHT I1ycKa/cpadaThIBaHUS
3anuT, %
Perucrpausa BennunHa Toka BTOpOW rapMOHHKH B
AHAJIOT . 3HAUEHUN
1d2/1d1 0.B: muddepeHanTsHOM ToKe da3bl B B mepBUYHBIX Or 0 10 100
10% 3HAUEHUSX, B MOMEHT ITycKa/ cCpabaThIBaHUS
3anuT, %
Perncrpaua BennunHa Toka BTOpOW rapMOHHKH B
AHAJIOT . 3HAUEHUN
1d2/1d1 b.C: muddepernranbHOM Toke ¢aszbl C B IEPBHUHBIX Or 0 10 100
10% 3HAUEHUSX, B MOMEHT ITycKa/ cpabaTbIBaHUs
3anuT, %
Pervcrpanms JnmuTenbHOCTh aBapuMHON CUTYallMM C MOMEHTA
Ananor.snagenns | IIYCKa MEPBOM 3aITyCTUBILICHUCS CTYNIEHU 3alIUT 10 00.00;00.000...
IMTeNBEHOCTE MOMEHTA BO3BpAaTa BCEX CTYNEHEH 3alluT, Yachl, 24.59:59.999

1.I0eHb-Mec-TOn
Yy :CC:MC

BpeMs Hauana TUCKPETHOTO COOBITHS
(10 MMJUTHCEKYH/)

Perucrpaumsa o 1)
Cotarymi: 0 Hannubie 250 mociaeHUX TUCKPETHBIX COOBITUI (TTPUMED)
Perucrpaunsa aTa Hadaja JUCKpeTHOro coobrtus Nel
ot A AWCKD 01-01-00...31-12-99

00:00:00...23:59:59
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Haanuces Ha .
3aperucTpupoBaHHbIN MapaMeTp JAnana3zon
JHCILIee
Perucrpanns TexkcToBOC HAa3BaHKME COOBITHS, BEI3BABILIETO -
CoObITUM
Boszepar nud. perucrpanuio
3alMThEL

Perucrpaumns
Ocummorp . 10 Hannbie 10 mocineaHux ocluuIorpaMm
Perucrpauns ara Hadasa 3amucu Nel BCTpOeHHOTO
OcumiyiorpamMm II P 01-01-00...31-12-99
1. flere-wec-rog | OCHMIIOTPAGa 00:00:00...23:59:59
Yy :CC:MC BpeMSI Ha4dalia 3alluCHu (IIO MI/IHHI/ICGKYHI[)
Perucrpaumusa
Copoc pervicTp. Oumuctka perucrparopa
Perncrpauns OuncTtKa Bcex 3aluceil aHaJIoroBOro U JUCKPETHOTO

Cbpoc permcrp.

S IHOTLITE perucTpaTopos, ocruiiorpada. Ilocie ouncrku B

JUCKPETHBIX COOBITUSIX OCTACTCSI OJTHA 3aITHCh C
YKa3aHUEM BPEMEHU OUUCTKHU PETUCTPATOPOB

U Haspauus JIUCKPETHBIX cOOBbITHH BhIBOASTCS Ha KK mucruielt TEeKCTOBO# CTPOKOI Ha PYCCKOM SI3BIKE,
YTO TIO3BOJISET UACHTU(DUIIMPOBATE KAXKI0€ COOBITHE, IIO3TOMY MEPEUUCIIATH BCE Ha3BaHMS B JAHHOH
TaOIUIE HET HEOOXOIUMOCTH.

1.4.7 OcuminorpadupoBaHue

OcmwmorpadgupoBanue npousBoautcs ¢ yacroror 200, 800 wm 1600 I'nm. Mcmonb3oBaHue
pexxrMa ocuriuiorpadupoBaHus 3a/1a€TCs BPYUHYIO MOCPEICTBOM KHOMOK yrpasieHus u XKKU wnu ¢
MIOMOIIIBIO TPOTPaMMBbl KOHPHUTypanuu TepMuHana. KonmdectBo ocmuniorpadupyeMbIX aHaIOTOBBIX
curHanoB (ot 1 nmo 8) ompexmensieTcss mpH HACTpoiike ociuiorpada, KOJIUYECTBO IUCKPETHBIX
CUTHAJIOB JUISI OCIMIUTOTpahupOBaHUS TIOCTOSTHHO M PaBHO 64.

[Tyck ocuumnorpada MOXKET MPOU3BOAUTHCS OT JUCKPETHBIX CUTHAJIOB!

— IIyCK 3aIllUT;

— cpabarbIiBaHUE 3alINT;

— H3MEHEHHUE COCTOSIHHS AUCKPETHOTO CUTHAJIA,

— cpabarbiBaHue GyHKIMI aBTOMATUKU U TIP.

Nmeercs BO3MOKHOCTh JAUCTAaHIIMOHHOTO (MIPUHYIUTEIHHOTO) mycka ocumiiorpada or ACY
WIN C IPOrpaMMbl KOH(PUTYpaLIUH.

VYcraHoBKa cOOBITHH, MycKaloUMX ocuuiuiorpad, 3aaercs CHelHaJbHBIMU MapaMeTpamMu —
MacKaMHM, KOTOPbIE IOCTYIHBI TOJIBKO IO MOCIEI0BaTeIbHOMY KaHally. PekoMeH 1yeTcst Mpou3BOIUTh
MyCK ocuuuiorpaga oT CUTHalIOB cpadaThIBAHUS 3alllUT.

JUTMTenpHOCTh OCLMIUIOrpaMMbl 3a/1aéTcs B OJiokax, ofuH Onok coorBercTByeT 0,4 ¢ ams
200 T, 0,1 ¢ g pexuma 800 I'm u 0,05 ¢ mana 1600 T'u. JnuTenbHOCTh JO0aBapUMHONW YacTH
yCTaHaBJIMBAETCS MOJIb30BaTeNeM U cocTanisieT oT 2 10 100 0J0K0B, IIMTENBHOCTD MOCIeaBapuitHON
yacTu perymupyetcs 10 250 61oxoB. MakcuManbHOE KOJWYECTBO OCIHIIJIOTPAMM, XPAHSIIUXCS B
namsatu — 250. Ilpu mepemonHeHUMM NHaMsITH camas cTapas OCLMIIorpaMMma CcThpaercs (eciu
UCTIONIB3YETCS PEKUM «IIEPE3aNUCh»). ANTOPUTM pabOThHI HCKITFOYAET HATMYHE «MEPTBOM 30HBI.

XpaHeHHe OCHMJUIOTPaMM TMPOM3BOJIUTCS B HHEPrOHE3aBUCUMOM mnamsaTH. YTeHue uX
npousBoguTcs crneuuanbHeiM 10, a mpocmoTp Bo3moxkeH mo0bM 1O, moanep:kuBaOIIUM
COMTRADE ¢opmar.

1.5 CpeacrBa usMepeHnsi, THCTPYMEHT U MPUHAIJIEKHOCTH
HCpC‘-ICHL O60py,[[OBaHI/IH H CpCACTB HU3BMCPCHU, HCO6XO,I[I/IMBIX A4 MMPOBCACHUA
SKCILTYaTAallMOHHBIX ITPOBEPOK TCPMUHAJA, TPUBCIACH B IIPUITOKCHUHA XK.

1.6 MapkupoBKa u nIJioMOMpPOBaHUE

1.6.1 YcrpoiictBa umeror MapkupoBky coriacHo ['OCT 18620-86 B cooTBeTCTBHH C
KOHCTPYKTOPCKOW JOKyMEHTanuei. MapKUpoBKa BBHINOJHEHa B COOTBETCTBUH TpPEOOBAHUSIM
TP TC 004/2011 u TP TC 020/2011.

34



AHNIIF.656122.006-07 PO

MapxkupoBka BeinosiHeHa B cooTBeTcTBUU ¢ 'OCT 1862086 cioco6oMm, obecrieunBaromuM ee
YETKOCTb U COXPAHSIEMOCTb.

VYcerpolicTBa, IPOLIEAIINE BCE YCTAHOBICHHBIE B TEXHUYECKUX pErjaaMeHTax TamMOKEeHHOTO
CO03a MPOLEAYPHI OLIEHKH (ITOATBEPK/ICHHUS) COOTBETCTBUSI, MAPKUPYIOTCS 3HAKOM OOpaIIeHus, 3HaK
COOTBETCTBUS HAHOCAT Ha MPOIYKIUIO WIH TOBAPOCOIPOBOIUTEIBHYIO JOKYMEHTAIIHIO.

1.6.2 Tpauncnioptaast mapkupoBka Tapel — 1o ['OCT 14192-96, B ToMm uuciae HaHECEHBI
M300paXCHHSI MAHUIYISIIMOHHBIX 3HAKOB: «Xpymnkoe. OcTopoxHo», «bepeub oT Biarm», «Bepx».
MapkupoBka HaHOCUTCS HEIIOCPEACTBEHHO Ha Tapy.

1.6.3 TpancnopTHasi MapKHpOBKAa i OKCIIOpTa COOTBETCTBYeT TpeOoBanusm 1.6.1,
I'OCT 14192-96 u 3aka3za-Hapsija BHEIIHETOPrOBOM OpraHU3AIUH.

1.7 YnakoBka

1.7.1 KoncepBaruu MaciaMi 1 HHTHOUTOPAMH YCTPOMCTBA HE MOJJICHKAT.

1.7.2 YnakoBka ycrpoiictB mpousBogurcs mo ['OCT 23216-78 st ycnoBuil XpaHEHUS,
TPAHCHOPTUPOBAHUS U JIONYCTUMBIX CPOKOB COXPAHSEMOCTH, YKa3aHHBIX B pa3zzesie 4 HacTOSIIEro
PD.

1.7.3 Coueranue BUI0B U BapUaHTOB TPAHCIIOPTHOM Taphl ¢ TUIIAMM BHYTPEHHEH YIaKOBKH IO
I'OCT 23216-78.

1.7.3.1 Jna BHYTpeHHHUX MOCTaBOK (kpome paiioHOB Kpaiinero CeBepa u TpyIHOIOCTYIHBIX
paifoHOB) M SKCITOPTHBIX OCTABOK B MAKPOKIMMATUYECKHE PAHOHBI C yMEPEHHBIM KIIMMATOM:

Kareropus ynakoBku KVY-2

TK
BY-1IA

1.7.3.2 [lna BHyTpEeHHHX NOCTaBOK B paiioHbl Kpaiinero CeBepa u TpyAHOIOCTYITHBIE pailOHBI
no 'OCT 15846-2002:

Kareropus ynakoBku KVY-2

TK
BY-1Ib

1.7.4 YnakoBaHHOE yCTPONCTBO BUAA KIMMaTtuueckoro ucrnonHenus ¥ XJI3.1 yknaneiBaercs B
kKopoOKky kaptoHHyio 1o ['OCT 12301-2006, 3amuinaronryr0 yCTPOMCTBO OT MEXaHHYECKHX
HNOBPEXJCHUN MPHU TPAHCHOPTUPOBAHUHU M XpaHeHHH. Macca OpyTTO yHakOBaHHOTO YCTPOWCTBa He
npesbliiaer 10 kr.

JlomyckaeTcst OTrpy3Ka ycTpoicTB 0€3 TpaHCIOPTHOM Tapbl B YHUBEPCATIbHBIX KOHTEHHEpax Mo
I'OCT 18477-79. Ilpun TpaHCHOPTUPOBAHHWU B KOHTEHHEpax IOJKHBI YUHUTHIBAThCS TPEeOOBaHUS
I'OCT 20259-80.

1.7.5 YnakoBpIBaHME 3alacHbBIX YacTell NPOU3BOJUTCS B COOTBETCTBUM C TpeOOBaHUSMU
['OCT 23216-78.

1.7.6 YnakoBbIBaHHE TEXHHYECKOW WM COMPOBOJUTEIHHON JOKYMEHTAIIMM W MapKUpOBKa e
yIakoBKU mpou3BoauTcs B coorBercTBuM ¢ 'OCT 23216-78.
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2 UcnoJib30BaHMe MO HA3ZHAYCHHUIO

2.1 DkenjiyaTaliuoOHHbIE OTPAHUYEHUS

OkcrryaTauus M OOCIyXUBaHME YCTPOWCTB JIOJDKHBI IPOM3BOJIUTBCS B COOTBETCTBUHU C
«IIpaBunamMu TEXHUYECKOM IKCIUTyaTallMM JIEKTPUUYECKUX CTaHUUN U ceTei» M HactoammuMm PO Ha
YCTPOMCTBA IIPU 3HAYEHUAX KIIMMATHUYECKUX (PaKTOPOB, YKa3aHHBIX B HACTOALIEM JOKYMEHTE.

Bo3MoxxHOCTE  paboOTBl  YCTPOWCTB B  YCIOBHSIX, OTIMYHBIX OT YKa3aHHbBIX, JIOJDKHA
COIIACOBBIBATHCS C MIPEANPUATUEM-U3TOTOBUTEIIEM.

2.2 HOI{I‘OTOBKa n3gejansda K HCIMOJIb30BaHHNI0

2.2.1 Mepsl 6e30macHOCTH

[Tpu »skcrulyaTaMu W HCHBITaHUSX ycTpoilctTB TOP Heo0X0AMMO pYyKOBOICTBOBATHCA
«[IpaBunamu 1o oxpaHe TpyAa NpHU SKCIUTyaTalluu 3JEKTPOYCTAHOBOK», a TaKXke TpeOOBaHUAMU
Hacrosiero PO.

MoHTax, 00CayXHBaHME M SKCIUIyaTallMI0 YCTPOMCTB pa3peliaeTcss MPOU3BOAUTH JIUIAM,
IPOLIEIIINM COOTBETCTBYIOLIYIO TOATOTOBKY.

BbiemMky OJIOKOB M3 YCTPOICTB M MX YCTaHOBKY, a TakKe pabOThl Ha 3aKUMaX YCTPOMHCTB,
CJIeZyeT MPOU3BOAMNTH PU 00ECTOUEHHOM COCTOSHUH.

[Tepen BKiItOUEHHEM U BO BpeMsl pabOThI yCTPOICTBA JOKHBI OBITh HAJISKHO 3a3€MJICHBI Yepe3
3a3eMJISIIOIIMNA  YTOJBHUK C KOHTYpOM 3a3eMiIeHHsd (KOpIycoM siuelku, Ikaga) MeEIHbIM
TPOBOXHUKOM CEUCHHEM HE MEHee 4 MM HAMKDATUANIIIM IIyTEM.

2.2.2 Pa3zMelieHne 1 MOHTaX

MexaHnudeckasi YCTaHOBKa YCTPOWCTBA Ha OOBEKTE OCYHIECTBISIETCS C IMOMOINBI0 Habopa
Kpernexa, BXOJASIIEro B KOMIUIEKT IIOCTaBKH, B COOTBETCTBUM C YCTaHOBOUHBIMH pa3MepaMu
(mpunoxxenue A).

Cxema NOJKIIOYEHHUS] BXOJIHBIX JUCKPETHBIX CUTHAJIOB M BBIXOJHBIX pEJICHHBIX KOHTAKTOB
3aBHCUT OT BHYTPEHHEW KOH(HTYpaluu YCTPOMCTBA M CXEMbI AJIEKTPHUUECKOW MPUHIIUIMHAIBLHON
peneiinoro mkada (orceka) KPY unu KCO.

[Ipr BBHIMONHEHUH SJIEKTPUYECKUX COCTUHEHHUH YCTPOWCTBA C BHEIIHUMH IEMSMH, Kak
OpaBUJIO, HCHONB3yIOTCa  mpoBojga  MoHTaxHble ['OCT 17515-72, kabenu  MOHTaXKHBIE
I'OCT 10348-80 560 xabenn kouTpoiasHbie [OCT 1508-78.

2.3 Ucnojib3oBanue U3aeus

2.3.1.1 PerynupoBka, IPOCMOTP M HACTpOiKa MapaMeTPOB YCTPOMCTB OCYIIECTBISETCS C
MOMOIIbIO OJIOKAa MHAWKALIUY U YIIPABJICHUS WU 10 TOCIEI0BAaTEIbHOMY KaHaly C HCIOIb30BaHUEM
nepeHocHoro kommetorepa c [10.

CymiecTByeT Tpu pexuma padboTsl O10ka nHANKauu 1 ynpasieHus ¢ XKKU nucrieem:

— JMCIIJIeH ToTramieH;

— MHAWKAIMS U3MEPEeHUN AN JEKYpPHOTO TMEepcoHala MpH HaKaTUU 000 KHOMKHU (Tpu
MOTacIIeM JUCIIIEE);

— MHAUKAIMS TOJHONEHHOTO MeEHI0 Ui paboTel obOcmykuBaromiero mnepconama CP3A
(HaxxaTue kHOMKH «E» Ha 2 ).

W3mepenune, HacTpolika MapaMeTpOB U YCTAaBOK C IMOMOIIBI0 TEPEHOCHOTO KOMITBIOTEpa C
cooTBeTcTBYIOIHM 1O CBOAMTCS K BRI30BY apaMeTPOB, MOJICKAITUX H3MEHEHHUIO, U TTOCIIeNYIOIIeH
KOPPEKTUPOBKE UX Ha IKpaHE IUCIUIes. Y T00CTBO 3aKJIFOYAETCsl B YCTAHOBKE MapaMeTPOB U YCTaBOK
B TaOMMYHOW (hOpME C COOTBETCTBYIONIUMH KOMMEHTApHSAMH W IOACKa3KaMH, HCKITFOYAFOIIAMU
BHECEHUE OIMIMOOYHBIX JTaHHBIX.

[Ipu wu3MepeHMH H pETyIUPOBKE MapaMETPOB YCTPOWMCTB BPYYHYIO C IIOMOINBIO OJOKa
yIpaBIeHUS U MHAUKAIIMU CBSI3b OMepaTopa ¢ YCTPONCTBAMH OCYIIECTBISIETCS ¢ TIOMOIIBIO YETBHIPEX
KHOTIOK («T», «», «Bw, «Cy») ympasnenus u XKKU nucres.
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Tabmuua 2.3.1 — Onepauuu ynpasieHus uHTepdeiicom

Onepanus Knonka HeiictBue
Brxmrouenue gucruiest (pu moraimeHHOM COCTOSTHUN ) Jlwobas | KpaTkoBpeMeHHOE Ha)kaTHE
lamrenue aucnes C Haxxatb Ha 2 ¢
Bxox B MeHro E Haxatue a2 ¢
BrIxon u3 MeHro C -"—
Bxon B moameHro E KparkoBpemeHHOE Ha)kaTHe
Brixoa u3 moaMeHro C -"—
[Tepememnienue mo MeHIO Ha 1 TyHKT BBEpX T KpaTkoBpeMeHHOE HaXKaTHE
I[TepemelieHue Mo MEHIO Ha 1 MYHKT BHU3 3 "
bricTpoe nepemernieHne BBEpx 10 MEHIO T JlmurenbHOE HaXkaTHE
BricTpoe nepemMernienne BHU3 110 MEHIO J ="

Jlucrel moraiieH
Brmouenue lamenne
JIro0ast knaBua 'C' 2¢
c

m

\

-
-«

v

A
4

| HeucrpaBHOCTh

\

CpabarbiBanne [

3a1uT

N3mepenus 1

A
A

A
Wzmepenns 2
\
T Bxon B MeHIO
'E'2¢
| Mesro | . - | Menro 1 L Mesro 1
- | Tonmemo 1.1 [ [apamerp: X.XX
BbIXOJ1 U3 MEHIO A A
¢ 'C2c Y y
Mesnto 2 Memro 1
TTommenro 1.2
/;_,
' ’f
Mesnto N

Pucynok 2.3.1 — JleiicTBus, ocymiecTBIsieMble KHOITKaMU, ITPH ABMKEHUH IO MEHIO

HaxxatneM Ha KHONOKH OCYHICCTBJIACTCA INECPCABUIKCHUE 11O MCHIO U HaCTpOﬁKa mapaMeTpoOB

YCTPOMCTB,
otoOpakaercs cieayromnias nHpopMaIms:

KOTOpBIE OTOOpaXkaloTcs Ha Juciuiee. B

COOTBCTCTBYIOIIMX IMYHKTaX MCHIO

— M3MEpPEHHbIE 3HaY€HNs TOKOB, HANIPSHKEHUI U COCTOSIHUS TUCKPETHBIX BXOZOB U BBIXOAHBIX PEIIE;
— 3apEerUCTPUPOBAHHBIE BEIMYMHBI aBAPUIHBIX PEKUMOB;
— conepkaHue Oydepa coObITHIL, a TaK)Ke MPOU3BOJUTCS HACTPOIKA MapaMeTPOB YCTPOMCTB:

— YCTaBOK M KOH(QUTypaluu TepMUHAIA;

— TmapaMeTpoB TpaHchopmaTopos (K03 duueHTs TpanchopmMalmn);

— TapaMeTpoB PETHCTPATOPA;

— TapaMeTpOB CBSI3H;

— BpEMEHH U JIaThI;

— uH(popMayu 00 yCTpoiicTBax.
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Ha3naueHue KHOIOK YNpaBICHHUS TNPH IEPEIBMKCHUU IO MEHIO YCTPOMCTB OTpPaXeHBI Ha
pucynke 2.3.1 u B Tabmure 2.3.1.

lNamenne XKW ocymectBiusiercst apTomarnuecku yepe3 10 MUH mocie MOoCIeAHEero HaKaThs
a10001 M3 KHONOK WM BbIBOAa nocienHero coodmenus. KK MoxHO moracuTh NpUHYIUTEIHBHO
HaKaTHeM Ha 2 ¢ KHOnKM «C», Haxoasch B OJKpaHE HHIMKAIMA W3MEPEHUH, CUTHAIM3ALUU
cpalaThIBaHUS 3alUT WU CUTHAIM3AIMHM HEUCIPABHOCTH MPHU YCIOBUHU, YTO CUTHAIIM3ALUIO MOXKHO
cOpocuTh. B mMpoTHBHOM cllydae TEKCT COOOIICHUS O HEHCIPABHOCTH WM Cpa0aThIBAHUU 3aIUTHI
OCTaHeTcs Ha auciuiee B TedyeHue 10 MuH.

2.3.1.2 H3mepsiemble mapaMmeTpbl

B ocHOBHOM MeHIO «/3mepenus» MOXKHO IOCMOTPETh 3HAUEHHUS TEKYIIUX aHaJIOrOBBIX
BEJIMYMH TOKA U HANPSHKEHUS, COCTOSIHUE AUCKPETHBIX BXOJHBIX M BBIXOJIHBIX CUTHAJIOB.

B mratHOM pexume (HET aBapUMHBIX CUTYyalMi, mMyckoB, HeucrnpaBHocTei) XKW mgucrueit
norameH. /g momydeHuss MHPOPMALMU O TOKAaX M HANPSDKEHUSIX MPUCOCTUHEHHUS NEKYpPHOMY
NepcoHaly HE0OXOIUMO MPOCTO HaXKaTh JIOOYI0 KHOMKY MOJ IHUCIUIEEM, IMOCIE YEero 3aropaercs
MOJCBETKA JUCIUIes, M TOSBIAIOTCS 3HaueHWs. Ha skpaH OyayT BBIBEJIECHBI TOJIBKO TEKYIIHE
3HAYEHHUsS BEJIMYMH, HO JOCTYIl B OCHOBHOE MEHIO 3ampeuiéH. BHaualle mpouCXOAUT WHAMKAIUSL
4eThIPEX 3HAYEHUH TOKOB, I MOJYYCHHsS HH(POPMALUMU O HANPSDKEHUSAX (€Car HMMEIOTCS LU
HAIPSDKCHUS B YCTPOICTBE) HEOOXO0IMMO HaKaTh KHOMKY « T (BBEpX) WIH «¥» (BHH3).

[Ipy mOSBIEHUM HEUCIIPABHOCTU YCTPOWCTB WIIM PErHCTpPAllUU KaKOro-mubo coObITHS Ha
JCIIJICH BBIBOJMTCS COOTBETCTBEHHO KOJ HEHCIPAaBHOCTH WM pacmn(poBKa COOBITHS U
BKJItOUaeTcs mojicBeTka. OHa BhIKIOYaeTcs yepe3 10 MUH mociie HaXaTHsi KHOIKU WM TOSBICHUS
coObiTus Ha muciuiee. Haxkaruem mo0oi kHomku yepe3 10 MuH m Gojiee MOKHO BBI3BATh BHOBB
naHHoe cooduieHue. OHM UMEIOT HAWBBICIINNM MPUOPUTET MO CPABHEHHIO ¢ U3MepeHusiMu. [Tloaromy
OpYd HAJIMYUKA COOBITHS WJIM HEUCHPABHOCTH ISl TONYYEHHUS TEKYIIMX H3MEPEHHH HE0O0XOAUMO
CHayaja HaXaTb JIOOYI0 KHOMKY (TOSIBISIETCS COOBITHE WM KOJ HEUCIPABHOCTH, KOTOPbHIE
JeKYPHOMY HEOOXOAMMO 3allucaTh B KypHaJl BMECTE CO CBETOAMOJAMHM), & 3aTeM KHONKY «E» g
nepexo/ia OT IKpaHa WHAMKAIIMM HEMCIPABHOCTH B SKpaH MHIWKALIUK CUTHAIM3AIUU cpabaThIBaHUS
3aIIUT WX DKPaH U3MEPEHUM.

JlocTyn B OCHOBHOE MEHIO — Ha)KaTHeM Ha 2 ¢ KHOMKU «E».

Bo Bpemsi HamamouHbIX pabOT, WCHBITAHMA M T. ITI. PEKOMEHAYETCS NPUMEHSTH Oojee
UH(POPMALIMOHHBI pEXHUM, BOWIS B OCHOBHOE MeEHIO. B MeHw «M3mepenus» 0TOOpakaroTCs
3Hau€HUs U3MEPEHHBIX (Da3HBIX TOKOB, TOKA HYJIEBOM MOCIEI0BATEIHLHOCTH, BEIUNCICHHOE 3HAUEHUE
TOKa HeOanaHca, JIMHEHHbIE HaNpsHKeHMs, HaNpsDKEHUE HYJIEBOM IMOCIeN0BaTEIbHOCTH, COCTOSHUE
JVICKPETHBIX BXOJHBIX CUTHAJIOB M BBIXO/IHBIX PElie YCTPOMCTB.

CocTosiHME BXOAHBIX CUTHAJIOB OTOOpaXkaeTcs cleayroliuM oOpa3zom: «0» — HampshkeHHe Ha
BXOJ] HE TMO/aHO, «1» — HampsHDKeHWE Ha BXOJ MOJaHO, HE3aBUCUMO OT TOTO, KaK CKOH(HUTYPHUPOBaH
BXO/I (c MHBepcHel umm 6e3).

CocTosiHME BBIXOJHBIX pelie OToOpaxaeTrcss Kak «l» — Korja BBIXOAHOE penie cpaboTaHo,
«0» — Korza BBIXOZHOE pelie 00ecTOUEHO.

[TapameTpsl U3MEPSIEMBIX BEJIMYHUH TPUBEICHBI B IPUIOKEHUH .

2.3.1.3 3apeructpupoBaHHbIE TApAMETPhI

B MmeHwo «Pecucmpayus» 0TOOpa)xaroTcsl 3aperUCTPHUPOBAHHBIE AHAJIOTOBBIE M JUCKPETHbHIE
COOBITHS, TepeuYeHb KOTOphIX MpuBeAEH B pasfene 1.4.6. OuncTka perucrparopa aHaJOTOBBIX U
JVICKPETHBIX COOBITUH M cOpPOC BPEMEHH BKJIIOUEHHSI/OTKITFOUEHUS BBIKIIOYATENSI OCYIIECTBIISIECTCS
nyTeM BXO/a B MOJAMEHI0 MyHKTa «Copoc cobvimuily, B KOTOPOM TOSBJISETCS MOATBEPKIAOIINI
3amnpoc. [lonTBepkaeHne Npou3BOAUTCS HAXKaTHEM KHOMIKU «E».

2.3.1.4 Hacrpoiika ycTaBok

Ha3Banus, nuama3oH W JApyrue IMapaMeTpbl YCTaBOK TPUBEACHH B TpwiokeHnn K s
KOHKPETHOT'O THITOMCIIOIHEHHSI YCTPOMCTB.

BeicTaBieHne yCTaBOK CTYyNEHEH 3amMT 1O TOKY M BpEeMEHHW, (YHKIHH aBTOMATHKH,
NPOM3BOJUTCS B OCHOBHOM MEHIO B OKHE «Ycmasxku». Bce ycraBkM M mapameTpbl YCTPOWCTB
JOCTYITHBI TSI TIPOCMOTpPA B COOTBETCTBYIOIIMX ITYHKTaXx MEHIO. B peknMe W3MEHEHHs yCTaBOK
penaktupyemas muQpa WUIM JecITHUYHAs TOYKa HAXOMUTCS B pPEKHUME MEpIaHus Kypcopa.
Ha3naueHne KHOMOK YIpaBJICHUS NP U3MEHEHWU TapaMeTPOB M YCTAaBOK YCTPOMCTB OTpPak€HBI Ha
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pucynke 2.3.2 u B tabnuue 2.3.2. PepaktupoBaHue U BBOJ HOBBIX 3HAUYEHHH YCTAaBOK M HEKOTOPBIX
rapamMeTpOB BO3MOXKHO TOJIBKO MPH OTKPBITUU MapoJis (3HaueHue 1o ymondanuio 001).

3anpoc Ha OTKPBITHUE MApoJisl MPOU3BOAUTCS IPHU BXOJE MEPBBI pa3 B peXUM H3MEHEHHUS
YCTaBOK, TOCJIE BKJIIOUEHHUS YCTPONCTB UJIHU TOcie BKIoYeHus auciuies (nmapoias MUM). [Ipouenypa
OTKpBITHSl IApoJjsl aHAJIOIMYHA PENAKTUPOBAHUIO U BBOAY YycTaBKU. [lpum HempaBWIBHOM BBOJE
3HAYEHHs Mapojisi MpPU OTKPBITHM, ero 3HaueHue cOpacbiBaercs B 000, mocie yero HE0oOXOAMMO
BBECTU IIPaBWJIBHOE 3HAYEHUS NapoJisl. 3aKpbITUE MApoisl IPOUCXOAMT ABTOMATHYECKH, I10
WCTEYEHUU 3 MHUH IOCJE IOCJIEIHEr0 peAaKTUPOBAHUS YCTABKM WJIM IPU BBIKIOYEHUU JUCILIES
kHomkoi «C». WM3meHeHwe maposns A0CTyna K PEAaKTUPOBAHUIO YCTaBOK IPOU3BOAUTCS B
COOTBETCTBYIOIIEM IYHKTE MEHIO «C@A3b», IPOCMOTP CTApOro 3HAYEHHS Mapoisl BO3MOXEH TOJIBKO
IPU OTKPBITOM IapOJI€.

Bxox: Haxxatue «E» Ha 2¢
YcTaBka YcTaBka

Ycraeka:0.00 Ycraekxa:0.00

Brixon ¢ coxpanenunem: Haxxatne «E» Ha 1,5 C
Brixon 6e3 coxpanenus: Haxatue «C» Ha 1 C
a) BXO/I/BBIXOJI B PEKUM U3MECHEHHS YCTaBOK

YcTaBka YcTaBka YcTaBka
YcraBka:0.00 YcraBka:0.00 Ycraska:0.00

Bri6op pemaktupyemoii mudpsl: Haxkatue «E»
0) BbIOOD penakTHpyeMon U PbI WIH JECITUYHON TOUKH

YcTaBka YcTaBka
YcraBka:0.001 YcraBka:0.011

YBenmueHne perakTupyeMoi Mupsl ¥ YCTAHOBKA JECATUIHON TOUKH: HAKATHE "
YMeHbIIeHne peaakTHpyeMoil u(phl U YCTAaHOBKA JECSITHIHON TOYKH: HAXKATHE !
B) U3MEHEHUE PEIAKTUPYEMOM U(MPBI U YCTAHOBKA AECATUIHOW TOYKH

Pucynok 2.3.2 — [leiicTBus, OCyIecTBIsIeMble KHOITKaMH MPH PEIaKTUPOBAHUN
yCTaBOK/IIapaMeTpOB YCTPOMCTB

[lonbiTka BBECTHM 3HAUYEHHME YCTAaBKH, BBIXOJSIIEE 3a TPaHUIBI JUana3oHa, MPUBOIUT K
COXPaHEHMIO 3HAYEHUS YCTAaBKU JI0 PEIAKTUPOBaHMS (aHAIOTMYHO BBIXOJIY M3 PEKHMMa M3MEHEHMS
yCTaBOK 0€3 COXpaHEHHUS).

[TapameTpsl CTyneHEH 3alIUT 3aJal0TCsd B COOTBETCTBYIOUIMX IyHKTaxX MOAMEHI0. TOK H
HanpspKeHUe cpadaThbIBaHUS CTYNEHEH 3allluT 3a4aeTCs BO BTOPUUHBIX 3HAYEHUSIX, 32 UCKIIIOUEHUEM
3alIUThl OT 00phIBa (a3, rie ycTaBKa 3aJaeTcsi B MpPOIEHTaX. BXO B MOJMEHIO OCYIIECTBISIETCS
KpaTKOBPEMEHHBIM HaXkaTheM (<1 c¢) kHonku «E».

Tabnuna 2.3.2 — Onepanuu u3MEeHEHUs yCTaBOK

Onepanus \ Knonka \ JelicrBue
M3MeHeHne ycTaBOK CTyNeHEN 3aiuT
Bxoa/BeIX01 U3 pexxrMa U3MEHEHUS YCTaBKH C
COXpPaHEHUEM OTPEIaKTUPOBAHHOTO 3HAYEHUS
Beixon u3 pexnma u3MeHeHUs yCTaBKU 0e3 COXpaHEeHUs
OTPEJAKTUPOBAHHOI O 3HAYEHUS

E Haxatue na 2 ¢

C Haxatunena 1 ¢

Hasxatue Ha Bpemst
<05¢

Br16op miudps! U1 peakTHpoBaHus (II00YEPEIHO)

YBenn4yeHne peaakTupyeMoi udpol/mapaMerpa
YMeHbIIeHHE pelakTUpyeMoil nudpbl/mapameTpa
BricTpoe yBennueHune perakTupyeMoil nugpol/napamerpa
BbricTpoe yMeHbIlIeHHe pelakTupyemoil nudpsl/mapamerpa

I[JII/ITGJ'ILHOG Ha)XXaTuc

||| o
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Konduryparus BXOAHBIX TUCKPETHBIX CUTHANIOB (BXO/bI 1.1-1.6) MpOU3BOIUTCS MPU MOMOIIN
MEHIO CJIeIyIOIUM 00pa3om (pucyHok 2.3.3):

el B
- »
Y Ll
Jlucruteii norameH |[«— | I3mepenus - p| IIyCKOBEHIC OPTaHbI |ag— | JWICKD. BXOJbI JIMCKp. BXO/ibI
Perucrpanus Bxogst 1.1-1.6 Bxon 1.1:
Brmiouenie VCTaBKI JIMCKp. BXOIBI pIMOit
'E'0,2 ¢ CBs13p Bxonx 1.2:
Unpopmanus HMHBEPCHBIN
Bxon 1.6:
npsAMOH

Pucynok 2.3.3 — HacTpoiika HHBEpPCHUU TUCKPETHBIX BXOJIOB

[Mpumevanue x pucyHky 2.3.3 — Homep BXozna 1 HazHaueHHE BXOJa («IPSIMOI» WM «HHBEPCHBIN)
BEIOMpAeTCs MyTeM YCTAaHOBKH Kypcopa Ha HYXHYIO MO3UIIHIO ¢ TOMOIIIBIO KJIABUII CO CTPEIIKAMHU.

MmeeTrcst BO3MOXKHOCTD BBECTU B JICUCTBUE (BBIBECTH U3 JCIHCTBHS) BeCh OJIOK BBIXOAHBIX pejie
(pucyHok 2.3.4).

C E
< >
< »

. M3mepenus -
HHCHJTCH norauicH PechpauVm

Bruoyenune Ycrapku
'‘E'0,2¢

VYcraBku Vcrasku L.

Y
A
\

VYeraBku/Beix.pene

Juckp. Bxomst Brixonuble pene TTyck ocuumnorp

BoixoaHsle pene TTyck ocummiorp. Ha pene K1.1:

Cas3b
HWndopmarus

WHauKanus OOGpBIB IIPOBOIH. JeiictByer

Ha pene K1.2:

Hewucnp.u.Hanp
JInuTensH. myck. He neiicteyer

Ha pene K1.3:

He neiicteyer

Pucynok 2.3.4 — Hactpoiika 6J10KOB BBIXOJHBIX peje

2.3.1.5 TIlapameTpsl MOC/I€A0BATENLHON CBA3U

B menro «Cés136» OTIPEAeIsIFOTCs TapaMeTphl EPEAHETO U 33/THAX TIOPTOB ITOCIEI0BATEIFHON CBS3H:

— anpec (ot 1 1o 255);

— CKOpOCTb Iepenayu JaHHbIX (0T 2,4 1o 19,2 Koéur/c);

— mapoib (ot 1 10 999).

3HaveHHsl TapoJied JOCTylnma K W3MEHEHHIO YCTAaBOK depe3 WHTepdelc IUIEeBOW MaHeIH
YCTPOMCTBa, MEpEeIHUl U 3aJHHE MOPThI IOCIEJOBATEIBHOM CBSI3M OTOOPaXKAIOTCS TOJBKO MpPHU
OTPBHITOM TIApOJIe MECTHOW CBSI3M, B TPOTHBHOM CJy4ae BMECTO HMX 3HAYCHWH Ha JUCIUIEE
oToOpaxkaeTcs «***y,

WMuaukanust akTHBH3AlMU TIEPETHETO MOPTa MOCIEI0BATENBHON CBA3M OTOOPaXKaeTCsi TOJIBKO

npu noaxmodeHnu Kk Hemy 1K ¢ coorsercTByronum [10. 3agnaunii mopt TTL cunraercs akTHBHBIM 11O
YMOJIYaHHUIO.

Jlucnneit moramen W3smepennst

Peructpanus CBs3b

Bxirouenue
'E'0,2 ¢

YcraBkn

Cas13b

TecrupoBanne

Tepennuii mopt
3anuuii mopr 1

Tlapoas UM

Casi3b

ITapons TUM
ITaposs:

sokeok

Pucynok 2.3.5 — Hactpoiika cBs3u
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2.3.1.6 Hudpopmarus 06 ycTpoiicTBax

B menro «ngopmayusny oToOpakar0OTCsi OCHOBHBIE CBEJICHUS 00 YCTPOMCTBAX:

— nara B opmare ja-mm-rT (ot 01-01-00 mo 31-12-99);

— Bpems B popmare ya:mm:cc (ot 00:00:00 mo 23:59:59);

— HOMEp sIUEHKH, B KOTOPOU YCTaHOBJIEHO JAHHOE YCTPOMCTBO (3 cUMBOIA);

— HasBanue ycrpoiictsa (Hampumep, TOP 100 MT3 31 wiu TOP 200 L 02);

— Bepcus [10 (manpumep, 01A).

H3MmeHeHne mapaMeTpoB YacoB-KajeHJapsl MPOU3BOAUTCS MYTEM BXOJA B PEKUM H3MEHEHHS
YCTaBOK (B COOTBETCTBYIOIIMX IOAMEHIO) M YBEIMYECHHEM WM YMEHBIICHHEM Ha EIUHHILY
M3MEHSAEMOTr0 MapaMeTpa AaThl WM BpeMEHH. 3alych U3MEHEHHOTO 3HAYEHHUS TapaMeTPOB JIaThl UITU
BpPEMEHU aHAIOTUYHA BBO/Y YCTABOK.

2.3.2 PekoMeHamuu 1Mo YCTaHOBKE MapaMETPOB CBS3H

J11s1 KOppeKTHO# paboThl TOPTOB MOCIIEIOBATEILHON CBA3H HEOOXOAUMO 3a/1aTh UX TTapaMeTPhl
(m1s1 KaKIOTO MOPTA B OTAEJIBLHOCTH!):

— CKOpOCTh OOMEHa IO MOCeA0BaTeIbHOMY KaHally (3aBojCKas ycTaBka — 9,6 Kour/c);

— SPA-anpec ycrpoiicTBa (3aBojickas ycraBka ajgpeca — 001);

— maposb mopta (3aBojacKoii maposs — 001).

Jliist paboTHI ¢ KIIaBUATYPOU HEOOXO0IUMO 3a]1aTh B MEHIO Taposib MUM.

[Ipn nonkimtoueHun HoyTOyKa uinu cucteMbl ACY K HOpTy CBSI3U HEOOXOIHMMO B IpOrpamMme
3aJaTh MapoJib UMEHHO JTAHHOTO IOPTa CBSI3U («aKTHBHOT0Y» TIOPTA CBSI3H).

3Ha4YeHUs1 APaMETPOB CBS3H JIOJDKHBI OBITh YCTAHOBJICHBI OJMHAKOBBIMU KaK B YCTPOMCTBAX,
TaK ¥ B IPOrpamMMe, C IMOMOIIBIO KOTOPOU OCYIIECTBIISIETCS CBS3b IO MOCIIEI0BATCIbHOMY KaHAITY.

Hanuume cBsi3u MOXKHO TPOKOHTPONHMPOBATH B MEHIO «(8A3b» TO CYETYHNKY MOHHUTOpA
AKTUBHOI'O IIOpPTa, OTCUMTHIBAIOIICTO BpEMs C MOMEHTa MOCJICIHEH NPUHATONH TOCBUIKU 10
MIOCJIEIOBATEIILHOMY KaHaITy.

2.3.3 PexoMeHIalny 10 YCTaHOBKE KOH(PHUTYpaluu YCTPOICTB

Kondurypauuto ycTpoicTB, yCTaHOBICHHBIX Ha KOHKPETHOM IPUCOEIMHEHUH, PEKOMEHyeTC sl
BBITOJIHATH B OIIPE/IETICHHON NIOCIIE10BaTENbHOCTH:

— TO0JaTh MUTAHUE HAa YCTPOICTBA 3alLUTHI,

— ycTaHOBUTH K03 duiments! Tpanchopmauuu TH, TpanchopmaTopoB (a3HBIX TOKOB, TOKa
HYJIEBOH MOCIJIEI0BATENIbHOCTH, 3a/1aB UX B MEHIO « Yemasku/Tpancgopmamopuly,

— YCTaHOBMTb YCTaBKHU 3alUT (110 TOKY/HANPSKEHUIO cpadaThIBaHMsI, BpEMEHU CpabaThIBaHUs,
BU/J| XapaKTEPUCTHUK U Jp., 3alMCAB UX C N1apOJIEM;

— YCTaHOBHUTH PEXHUM padOThl JUCKPETHBIX BXOJIHBIX I€NeH, BKIKOYas MaTpUIly BXOJHBIX
CUTHAJIOB U UX UHBEPCHIO;

— YCTaHOBMTbH PEXHUMbI paOOTHI BBIKIIIOUATENIEM, CUTHAJIN3AllM1, aBTOMATUKH, BBIXOJHBIX pelie
IIPOrPaMMHBIMH KJIFOUYaMHU.

[Mpumedanue — YcTpoiicTBa MOCTABISIOTCS C 3aBOJAa-U3rOTOBUTENS B ONpeAeiEHHOW KOH(UTYpaluu
(3aBOJICKHE YCTaBKH), KOTOpas OPHUCHTUPOBAHA HA TPAAUIMOHHOE MPUMEHEHHE YCTPOICTB 3alUTHl U
aBTOMATUKH. B Takoll KOH(HIypaluy yCTpPOWCTBAa BBINOJHSAIOT CBOM OCHOBHBIE (DYHKLIHMH II0 3alUTaM,
YIPABICHUIO BBIKIIOYATE/SIMH, CHIHAJIM3alK, aBToMathke. OJHAKO Ul KaKJIOro KOHKPETHOTO OOBEeKTa
TpeOyeTcs YCTaHOBUTh TakKoOi pEXHM (QYHKIHMOHHPOBAHHWSI YCTPOWCTB, KOTOPBIA COOTBETCTBYET
JEMCTBYIOIIEMY IPOCKTY M 331aHHBIM YCTaBKaM.

[locnie BBINONHEHMS BBINIENIEPEUNCICHHBIX JEHCTBUII YCTPOMCTBA T'OTOBBI K BBIIOJHEHUIO
3a/laHHBIX QYHKITHI.
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2.3.4 PexoMeHallMM TIO YCTAaHOBKE MApaMETPOB aBapuiiHOro ocuuwuiorpadga u pexuma
PETHCTPALMK COOBITHIA

Jns BBOma B pabory ocuuwmuiorpada HeoOXOAMMO 3aaTh B MEHIO TEpMHUHAla
«Yemasku/Ocyunnoepagh» pexum pabOThl «BKAIOUEH.

KondurypupoBanue ocumsuiorpada OCymIeCTBISIETCS TOJIbKO IPU IMOMOIIM KOMIBIOTEpa C
yctaHoBieHHbIM [10 «TEKOMy. Onucanue paboThl, TOAKIIOYCHUE TEPMHUHAIA U HACTPOHKA CBSI3H C
[TK HaxomuTcs B (aiiyie TOMOIIH TPOTPAMMEIL.

[Tocne 3amycka mporpaMMbl U BbIOOpa U3 CIUCKA TUIIA TePMUHAIA, HEOOXOIUMO 3alUTH B MEHIO
nporpaMMmbl U BeIOpath «Peorcum/Ilapamempsiy. 3aTeM CUUTaTh CYHIECTBYIOIIYIO KOH(HUTYpaIuIo,
ecii HeoOXOIUMO ee M3MEHUTh, WM HayaTh cO3/aBaTh HOBYIO. [ HacTpoiiku ocuuiuiorpada
BbI3BaTh OKOmKO «[lapamerpbl ocumiuiorpada» uyepe3 MeHwo «/Jonoarnumensho/llapamempuol
ocyunnozpaghay (pucyHok 2.3.6). OKOIIKO pa3ae/icHO Ha 30HBIL.

3oHa 1l — mepekirodaTeNb paspemeHus padboThl ocumuiorpada. IDTOT mapamerp JOCTYIeH
TaK>Ke JJIs U3BMEHEHUs Yepe3 MEHIO TepMUHaJa.

30Ha 2 BBHIOMpPAET PEXKUM 3alUCH OCIMJUIOIPAMM — C HACBIIEHWEM WJIM mepe3anuchio. [Ipu
3aMOJIHEHUHU aMATH ociuuiorpada B pexume «llepesanucsy HOBast ocuLIorpaMma CTUPaeT caMyro
cTapyo, a B pexume «Hachpilenue» — 3arnch HOBBIX OCLMIUIOIPaMM HE BEAETCS JI0 TeX MOp, I0Ka He
OyZIeT nmpousBeAeHa OUHUCTKA MaAMSITH.

B 3o0nHe 3 BbIOMparOTCS aHANOTrOBBIE KaHAlbl, KOTOPbIE JOJDKHBI OTOOpa)xaTrbhcs Ha
ocimuiorpaMmme. OT  KoiM4YecTBa BBIOPAHHBIX KaHANOB 3aBHCHT pacxoj mnamsatd. Oomas
JUIUTEIILHOCTh OCLHIUJUIOTPaMM, T.€. CyMMapHas eMKOCTh ocluiuiorpacga, orodopakaercsi B 30He 5B.

B 30He 4 ycTaHaBnuBaeTcs yacToTa AUCKPETU3ALMY aHAJIOIOBOTO CUTHaja. UeM Bblllle 4yacToTa,
TeM Ooiblle BHIOOPOK 3a TMEPUOJ 3alKCHIBACTCS B MaMsITh W COOTBETCTBEHHO BBIIIE KadyeCTBO
oToOpaxeHus: KpuBbIX. OJJHAKO MPU BHICOKON YaCTOTE BHIOOPOK YMEHBLIAETCS CyMMapHas €MKOCTh
ocumuiorpada. Jlis GoNpIIMHCTBA MPUMEHEHHI PEKOMEHIyeTCsl HCIoib30oBaTh yactory 800 I'm, 3a
UCKJIIOYEHUEM HEKOTOPBIX HCIOJIHEHUH TepMmuHaioB. Yactora BeIOOpok 1600 I'm moxer ObITh
MOJIe3HA JJIsl aHaJIu3a KOPOTKHUX MPOIECCOB, Halpumep, npu padbore muddepeHnnanbHOl 3auThL.
Yacrory BbeIOOpok 200 ['m mcmomb3yior s ananm3a paborbl PIIH wmmm ycTpoiicTB 4YacTOTHOM
pasrpy3Ku.

30Ha 5 COCTOWT W3 YETHIPEX YYaCTKOB. YUacTKU 5a u 50 B3aWMOCBSI3aHBI U TIO3BOJISIOT 3371aTh
JUINTENIBHOCTh 3alliCH aBapuUHHOrO Ipolecca B OJIOKaX HIM C COOTBETCTBEHHO. JIIMTENBbHOCTH
3amnMcel MpHu MycKax OT aHaJOrOBBIX M JIUCKPETHBIX CHUTHAJIOB MOTYT OBITh Pa3lMyHBL. YYacTOK 5B
JUHAMUYECKH OTOOpakaeT CyMMapHYK €MKOCTb ocuuiuiorpada B 3aBUCHMOCTH OT HacTpOeEK.
B 30He 5t ycraHaBnMBaeTCs IIIMTENBHOCTh CUTHAJIA /10 aBapHUU.

30Ha 6 — mepekIoYarenb JOCPOYHOIO 3aBEPILICHMs 3aliCH  aBapUHHOIO  pexuMa.
JIMUTENBHOCTh 3alMCH aBapUMHOM YacTH OCHWIJIOTPAaMM yCTAHABJIMBAETCS ITOJIB30BATEIEM IIPH
KoHpurypauuu. Ilpu Bo3BpaTe Bcex CHUTHaJOB, (OPMHUPYIOIIUX IyCK ocHuuiorpada, 3amuch
aBapUIHOM YacTW OCHWIIOIPaMM MOXKET OMNIIMOHAJIbHO 3aBEpIIAThCS JOCPOYHO. YCIOBUS Ui
JIOCPOYHOTO 3aBEPIIEHUS 3aIIUCH OCLHUILIOTPAMMBI:

— €CIIM JIOTUYECKHI CUTHaJd WHULMUPOBABIIUN IyCK BO3BpAaTHIICA M IO MacKe KpUTEpHs
JIOCPOYHOTO 3aBEPILEHUS 3aIIUCH OH YCTAHOBJICH;

— €CIIM HEeT [JpYrMX YCTaHOBJIEHHBIX JIOTUYECKHX CHUTHAJIOB, JEHCTBYIOIIMX Ha MYCK
ocuuiiorpaga;

— ecnu 3anucal | aBapuiiHbIN OJIOK.

Ocuusutorpad MOKeT IMycKaThcs OT BCEX CTYNEHEH 3alUT U OT BCEX TUCKPETHBIX BXOJIOB.

B cBoro ouepenp i mycka ocuuiiorpada MOTyT HCIOJIb30BaThCSl CUTHAIBI CpabaThIBAHUS
WIA TycKa 3amuT. s JUCKPETHBIX CUTHAJIOB HEOOXOJUMO BBIOpaTh, KOrJa OyAeT HAaYMHATHCS
3aIMuCh — MPH MOSABJIEHUU cUrHana (1o (POHTY) WM NPU UCUE3HOBEHUH (T10 CTIay).

Ocuusutorpad MOKeT MMycKaTbcs OT BCEX CTYNEHEH 3alUT U OT BCEX JTUCKPETHBIX BXOI0B.
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& [Napame Tpsl ocupuanorpaca
v PaspeweHue patoTbl ocuunnorpaq:
I HocpoyHoe 3aBeplieHUe Sanuc
AHanoroeble KaHanb!
Tok la
Hanpsaxenue Uab

Tok Ib

Hanpsxkerue Ubc

Tok lc 0T aHanoroBoro curHana 0T aHanorosBoro curHana
Heppeaokere tca 30 3...250 6nokos 15 0.15..125 ¢
Tok 3lo

A nureneHocTe OCUMNA0rpamMiibl NOCAE aB3apyA

CUEUR UK UR VKUK U]

0T AUCKPETHOro CUrHana 0T AUCKPETHOro cUrHana
Hanpaxkenue 3o
3 3...250 6nokos 0.15 0.15.125¢

JAUTeneHOCTE CUrHana ao aB3apuyH

2 2..100 6nokos | 0.1 01.5¢

06w an 4NUTeNbHOCTE OCUMANOrpamMm He Gonee, © 737

5B
|

MpoyuTaTe NapamMeTpel | 3anucare NapamMeTpel

Pucynok 2.3.6 — [Tapametpsr ocummnorpada B mporpamme « TEKOM»

B Tabnume 2.3.3 mpuBeneHBl MapaMmeTpsl OcCIIuIorpada, MO3BOJSIONIME HACTPOUTH IYCK
ocruiorpada rnpy pa3IMyHbIX COOBITUSX.

Tabmuna 2.3.3 — [TapameTrps! ocimiuiorpada

ITapameTtpsl ocuuiiorpaga 3asonckan JAuana3zon
p p p YCTaBKa
OxHO nmapameTpoB (pucyHok 2.3.6)
Pazpemenne pabotsl ocruniorpada Bsenen Beenen/BriBenen
JlocpouHoe 3aBepIieHne 3anucu BriBenen | Beenen/Brisenen
[lepezanucs/
Pexxum 3anucu [Iepesanuce
Haceimenue

Toxu aByx | Jlo 15 aHanoroBbIx
ctopoH, 310 | kaHajoB

YacroTa TUCKPETH3AIUN AaHAJIOTOBBIX CHTHAJIOB, |11 1600 200, 800, 1600
JITUTETbHOCT MOC/IcaBapUHHON YaCTH OT aHAJIOTOBOTO

Br100p peructpupyeMbIx aHaJIOrOBBIX KaHAJIOB

5 3—-250
CHTHaJa, OJIOKH
JUTUTETbHOCTH MOCIeaBapuiHON YaCTH OT JUCKPETHOTO 5 3_ 950
CHTHaJa, OJIOKH
JITMTenbHOCTh T0aBapUIfHOM YacTH, OJI0KH 10 2-100

Macka CUrHaJIOB IycKa ocluiuiorpada oT TernaoBOM 3alUThI
[Tyck nipu AeMCTBUY TEIJIOBOM 3aIlIUTHl HA CUTHAI 3anpemen | 3anpenien/Pazpenien
BHK{;I; L11161;1/;1 J;'I[eHCTBHH TEIUIOBOM 3aIlIUTHI Ha 3ampeT Sanpemen | 3anpemen/Paspernen
ITyck mpu AeiiCTBUY TEIUIOBOM 3allIMUThI HA OTKIIOUEHHE 3anpenien | 3anpemen/Pa3penien
Macka curnanoB nmycka ocmmuiorpada ot 3AX
ITyck npu 3anycke 3AX 3anpenien | 3anpemen/Pa3penien
[Tyck mpu cpabatbiBanuy 3AX Ha CUTHAIM3ALIMIO 3anpenien | 3anpemen/Pa3penien
ITyck npu cpabaTeiBanuu 3AX Ha OTKJIIOUYEHHE 3anpemen | 3anpeuien/Paspenien
Macka CUTHaJIOB ITycKa oclmiorpada ot 3aluThl YCKOBOI'O PeXHMA

ITyck npu 3amycke 3alMThl IYCKOBOTO pexXuMa 3anpemen | 3anpermies/Pazpenien
ITyck mpu cpabaTbIBaHUHM 3aIIUTHI TYCKOBOTO PEKHUMa 3ampeuien | 3ampenieH/Pa3spemien
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3aBoackasn
ITapameTpsl ocumiorpaga yeraka JAnana3zon
Macka curaasnoB nycka ocuuuiorpaga or MT3 nepBoii cryneHu
[Tyck npu 3anycke MT3 niepBoii cTyrieHn 3anpemen | 3anpemieH/Pa3pemnien
ITyck npu cpabarsiBannu MT3 nepBoii cTynenu 3ampemien | 3anpemien/Paspemen
Macka curnanos mycka ocupuiorpaga or T3HIT
[Tyck npu 3anmycke T3HIIT 3anpemen | 3anpemieH/Pa3pemnien
[Tyck mpu cpabaTbIBaHUM BBIICPKKH BpeMeHH T 1 3ampemien | 3anpemien/Paspemen
ITyck nipu cpabaTbIBaHUM BBIAEPIKKH BPEMEHU | 2 3anpemen | 3anpemieH/Pa3pemnien
Macka curaanoB nycka ocuuuiorpaga ot 300
[Tyck pu 3anycke 30D 3anpemen | 3anpemieH/Pa3pemnien
ITyck npu cpabateiBanuu 30D 3anpemien | 3anpemien/Paspemen
Macka curaasoB nycka ocuuiutorpada ot Bxoxos 1.1- 1.6
ITyck ot Bxona 1.1 3anpemen | 3anpemieH/Pa3pemnien
ITyck ot Bxona 1.2 3anpemen | 3anpenien/Pa3penien
ITyck ot Bxoma 1.3 3anpemen | 3anpemieH/Pa3pemnien
ITyck ot Bxona 1.4 3anpemen | 3anpenieH/Pa3penien
Ilyck ot Bxoga 1.5 3anpemen | 3anpemieH/Pa3penieH
ITyck ot Bxona 1.6 Paspemien | 3anpenien/Pa3pernien
Br16op nycka ot BxonoB 1.1 - 1.6
ITyck ot Bxoga 1.1 ITo ¢ponty | Mo dponTty/ [1o cpesy
ITyck ot Bxoma 1.2 ITo dponty | Mo dponTy/ [To cpesy
ITyck ot Bxona 1.3 ITo ¢ponty | Mo dponTty/ [1o cpesy
ITyck ot Bxona 1.4 ITo dponty | Mo dponTy/ [To cpesy
ITyck ot Bxona 1.5 ITo ¢ponty | Mo dponTty/ [1o cpesy
ITyck ot Bxona 1.6 ITo ¢ponty | Mo dponTty/ [1o cpesy

[TpumepHBIii pacyeT 3aBUCUMOCTH [UIMTEIBHOCTH 3alMCH OCIWILIOTPAMM B CEKYHAaX OT
KOJIMYECTBA 33/ICHCTBOBAHHBIX aHAJIOTOBBIX KaHAJIOB IpuBeIeH B Tabmuie 2.3.4. B a0l ke Tadiuie
MPUBOJUTCS YCTaBKa MO JUIMTEILHOCTU 3alUCH B OJOKaX, COOTBETCTBYIOUIAS JJIUTEIBHOCTH B
cekyHaax. M3 tabmuupl BUAHO, YTO NpU yCTaHOBIEHHOW yactoTe auckperuszauuu 800 I'n BBIOOp
yctaBkd B 10 OiokoB OyneT o3HauaTh JIUTeNbHOCTh 3amucu B 1 c. Jnsg gacrorsr B 1600 '
JUTUTEIBHOCTHU 3amiCcH B 1 ¢ COOTBETCTBYET ycTaBka B 20 GJIO0KOB.

Tabnuua 2.3.4 — [TapameTps! ocrpuiorpaga

Yacrora AHAJIOrOBBIe KAHAJIbBI
AUCKPETH3AIUHN 1 2 3 4 5 6 7 8

200 I'1; (6;10K0B) 3184 1584 1056 784 624 512 432 384
800 I'1; (6;10K0B) 3184 1584 1056 784 624 512 432 384
1600 I'x (6710KOB) 3168 1568 1040 768 608 496 416

200 Iy (¢) 1274 633,6 | 4224 | 313,6 | 2496 | 2048 | 1728 | 153,6
800 I'r (¢) 318,4 | 158,4 | 105,6 78,4 62,4 51,2 43,2 38,4
1600 I'tt (¢) 158,4 78,4 52 38,4 30,4 24,8 20,8

B TOP 100 JI3T 52 pexomeHayeTcsl UCIIONIb30BaTh YacTOTy AucKkpeTusanuu B 1600 I'm.

44



AHNIIF.656122.006-07 PO

2.4 PexoMeHIallMM 110 BHIOOPY YCTABOK

2.4.1 PekoMeHaIuH 1O BBIOOPY METOJ1a U3MEPECHHIA

Tepmunansl cepun TOP uMeroT BO3MOXKHOCTH pabOTaTh MO TPEM METOAaM H3MEPEHHU:
aMIUTUTYTHOMY, CpenHeKkBaapaTuaHoMy U Dypre. BeiOop mMeTona m3MepeHuil MpoOU3BOIUTCS Yepes
HNYM B meHro. VMcnions30BaHue TOro WJIM MHOTO METOJA MU3MEPEHUN MOXKET 3HAUYUTEIBHO MOBIUATH
Ha TOYHOCTh W3MEpPEHUMH, CJIEIOBATEIbHO, Ha IMPaBUIBLHOCTH pPalbOTHl 3alIUT W aBTOMATHUKH
tepmuHaioB. [loaToMy wu3MeHEHHE JaHHOW YCTaBKU JOJKHO OBITh TIHIATEIBHO BBIBEPEHO C
HIDKENPUBEICHHBIMU PEKOMEHIALIMSIMU.

2.4.1.1 AMIIUTYIHBIA METOJ

3a pacyeTHOE 3HAYEHHWE NMPUHUMAETCS CpeaHee apu(PMETHYSCKOE MAKCUMAJIbHBIX 3HAYCHHM
MOJIOKUTEIHPHOW M OTPHIATEIBHOW IMONMYBOJNHEL [loamporpamMma cpaBHHBAaeT HOBBIC BBIOOPKH C
3alIOMHEHHBIM MAaKCHUMAaJIbHBIM 3HaUY€HHWEM BBIOOPKH B TEKYIIEH IMOJIYBOJIHE M MIPU HEOOXOJIUMOCTH
oOHOBsIeT ero. [Ipy M3MeHeHWW 3HaKa CUTHAJIa MPOW3BOAUTCS OOHOBIIEHHWE PACUCTHOTO 3HAUYCHUS
TOKa/HAPSKCHHUSL.

[Tnrocer: HeOoMbIIast 3aBUCUMOCTD PE3yabTaTa OT YaCTOTHI H3MEPSIEMOT0 CUTHAJA.

Munychbl: HU3Kas TOMEXOYCTOWYHBOCTh, POCT MOTPEIIHOCTA PU OTIMYUU (OPMBI CUTHATIA OT
CHHYCOMJIaJIbHOM. 3alIUThI TOJIBKO HEHAIIPaBJICHHBIC, HEBO3MOXKHO BBIUUCIUTD |2 1 Us.

2.4.1.2 CpennekBaapaTHYHbBIN METO

Pacuer neiicTByroIIero 3HaYCHUS BBITOTHICTCS 10 CIEAYIONIEH Gopmye

2.1)

rae X — 3HaueHHe aHAJIONOBOI'O CUTHAJla Ha yKa3aHHOH BBIOODKE;
| — HOMep BBIOOPKH;
A — paccunTaHHOE J€ICTBYIOIIEE 3HAUCHHUE.

[Trocer: BRICOKASI TOMEXOYCTOHYHBOCTh, HE3aBUCUMOCTD OT (POPMBI CUTHAJIA.

MuHychI: pOCT TOTPELTHOCTH MPHU OTJIMYUHM YaCTOTHI U3MEPSIEeMOr0 CUTHAlla OT HOMHUHAJIBHOM
(50 I'r). 3amuThI TOTBKO HEHAIIPABIEHHBIE, HEBO3MOXXHO BBIYUCIHTH |2 11 Us.

2.4.1.3 Meron dypre

Pacuer aeiicTBytomero 3Ha4€HHS BHITIOTHAETCS 110 ciienyromei hopmyre

i=31 ; i=31 ;
Z(Xi~sin§;) Z(Xi~cos§§) 2.2)
SIN = -  Cos = ., A=+/SINZ+COS?,

riae X —3HaueHWE aHAJIOTOBOTO CHTHAJIA HA YKa3aHHOW BEIOOPKE;
| — HOMep BBIOOPKH;
SIN — cuHycHas cocTaBisIONIas CUTHANA;
COS — xocuHyCHasi COCTaBIISIONIAs CUTHAA,
A — paccuuTaHHOe JeHCTBYIOIIee 3HAUCHHUE.

[Tnrocel: BBICOKAss MOMEXOYCTOMYMBOCTh, HE3aBUCUMOCTh OT (OPMBI CUTHAJA, MOJIy4YEHUE
KOMIUIEKCHOU (hOpPMBI H3MEPSIEMOT0 CUTHAaJA.

MuHYCBI: POCT MOTPEIIHOCTH NMPH OTJIMYMU YacTOThI U3MEPSEMOT0 CUTHajla OT HOMHUHAIBHOM
(50 I').

B kayecTBe OCHOBHOrO Merojna H3MepeHHs pekoMmeHayercs Meton dDypre. OUeBUIHBIMU
JOCTOMHCTBAaMH MeTofa @Dypbe SBISIOTCS TakWe, KaK BBICOKAas IOMEXOYCTOMYMBOCTH U
HE3aBUCHUMOCTh OT (OpPMBI H3MEPSEMOIr0 CHUTHajla, a TakXke HeoO0XOAUMOCTh IOJIyuYeHUs
KOMIUIEKCHOH (OpMBI CHUTHaNa i WCIOJNB30BaHUS B HEKOTOPHIX YaCTSIX MPOrPaMMHOTO
oOecrieueHus (HarpaBieHHbIE, TUCTAHIIMOHHBIE U AU(PepeHIInaTbHbIE 3alIUThI).
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3 TexHuueckoe 00Cay:KHBAHUE U PEMOHT

3.1 O0mue ykazanus

TO ® peMOHT YCTPOMCTB [OJDKHBI IIPOU3BOAUTBCS B cooTBercTBUU ¢ <« [IpaBmiamu
TEXHMUYECKOH 3KCIUTyaTalluy MEKTPUUECKUX CTAaHIUI U ceTeil», PO Ha ycTpolicTBa U pyKOBOAALIMMU
JOKYMEHTaMHU U UHCTPYKLUSMHU.

3.2 MepblI 6e30n1acHOCTH

3.2.1 KoHCTpyKIUsl yCTPOMCTB obOecrieunBaeT 0€30MacHOCTh 0OCTY>KUBAaHHUSI B COOTBETCTBHH C
['OCT P 51321.1-2007. IIpu TO u pemonte yctpoiictB TOP HE0OX0IMMO PYKOBOJICTBOBATHCS
«[IpaBunamu 1Mo oxpaHe TpyJa MPHU SKCIUIyaTallud JJIEKTPOYCTAHOBOK», a TaKKe TPeOOBaHHUSIMHU
Hacrosimero PO. Ilo TpeGoBaHMsIM 3alMTHI YEJIOBEKA OT TOPAXKECHUSA ODICKTPUYECKHM TOKOM
ycTpoiicTBa cooTBeTcTBYIOT Kitaccy Ol mo 'OCT 12.2.007.0-75.

3.2.2 O0cinyXMBaHUE ¥ OSKCIUTyaTallMi0 YCTPOMCTB pa3pernraeTcs MPOU3BOIUTL IEPCOHAIY,
MpOUIe/IIEMY COOTBETCTBYIOILYIO TOATOTOBKY.

He pexkomenyercss mpon3BOIUTH BBIEMKY OJIOKOB M3 YCTPOMCTB M MX YCTaHOBKY. PaGoThl Ha
3a)KUMaxX YCTPOMWCTB, CHSTHE OTIEIbHBIX YacTed YCTPOICTB, MOHTaX, CJIEAyeT MPOU3BOAUTH NPHU
00€CTOYEHHOM COCTOSIHMM WM TIPHHITHU MEpP IO MPEAOTBPALICHUIO MOPAKEHUST OOCITYKHBAIOILIETO
NepcoHalIa AIEKTPUIECKUM TOKOM.

3.2.3 Ha xopmyce yCTpoiicTBa NpPEAYCMOTPEH 3a3eMJISIOIIMKA BHHT C COOTBETCTBYIOIIECH
MApKUPOBKOH, KOTOPBI HEOOXOAUMO COCAMHHTh MPOBOXHMKOM CEUCHHEM He MeHee 4 MMm° ¢
3a3eMJISIOIIMM KOHTYPOM (METAJUIOKOHCTPYKIIMEH mikada).

3.3 PexoMeHIaMU MO TEXHUYECKOMY 00CTY;KUBAHUIO M3/1eJIHIi

BHUMAHME! VcrpoiictTBa MOryT cojaepKaTb L€NH, JCHCTBYIOIIME Ha OTKIIIOUEHUE
BBIKJTFOYATENs BBOJa pabouero unu pesepsHoro nutanus (nenu JISLI, YPOB u ap.), mostomy nepen
HayasioM pabor mo TO W mpoBepke 3amUT JAaHHOTO YCTPOWCTBA HEOOXOAMMO BBITIOJHUTH
MEPOMPUITHSI, UCKITIOYAIOIINE OTKJIIOUeHHE 000pYy/I0BAaHUS, HE BBIBEJICHHOTO B PEMOHT (OTKIIFOUUTh
aBTOMAThI MJIM KJIFOYM, BHIBECTH HAKJIAJKN).

PaboThl mpou3BOAUTH IPU BHIBEACHHOM MEPBUYHOM 00OPYIOBAHHH.

3.3.1 Ilepuoauunocts nposeneHust TO

B rtabmune 3.3.1 yka3aHbl peKOMEHIAIMU TPEIIPUATHSI-U3TOTOBUTENS 1O TMEPHOAUIHOCTH
npoBeeHuss TO B COOTBETCTBUM  C  THUIOUCIIOJIHEHHWEM  TepMUHala.  TepMHHaIbI
TOP 100 JI3T 52 XXXX M (3T 72 XXXX M) umeror yBennueHHslit nuki TO.

Tabmuna 3.3.1 — [lepuoanunocts nposenenus TO

Hcnonnenue ]_II/IKII KoauuectBo ner OKCILTyaTallun

repmunana | TO, |01 15131 415161718]9|10]11]12]13|14|15|16]17|18]19] 20| 21| 22| 23| 24| 25
TOP 100 JEeT

J3T 52 XXXX
(3T 72 XXXX) 6 |H[K1|{-|-|K|-[B|-|K|-|K]|-|B|-|K|-|K|-[B|-|K|-|K|-|B]-
JI3T 52 XXXX M
(T3T 72 XXXX M) 8 |H|KIl|-[-|K|-|O|-|B|-|O|-|K|-|O|-[B|-]0[-|K|-|{O]|-|Bf-
[Ipumeuanus

1 H — mpoBepka (Hanmanka) mpu HOBOM BkitodeHur; K1 — mepBblii mpoduiiakTH4ecKuii KOHTPOIIb;
K — nmpodunakriueckuii KOHTpoIb; B — npodunakrudeckoe BoccranoBieHue; O — onpoboBaHue.

2 B Tabmuue yxazaHel oOs3aresnbHble onpoOoBaHus. Kpome Toro, ompoOoBaHUS PEKOMEHIYeTCs
MPOM3BOJUTE B TOABI, KOTJa HE BBIOJHIIOTCS APYrHe BUAbI oOchykuBaHus. Ecnu mpu mpoBeaeHUH
OMpOOOBaHMS WIH TPOPIIAKTHIECKOTO KOHTPOJS BBISIBICH OTKa3 YCTPOWCTBA WJIM €r0 DJIEMEHTOB, TO
MPOU3BOJUTCS YCTPaHEHHE NPUYMHBI, BBI3BaBIICH OTKa3, W IMPU HEOOXOAMMOCTH B 3aBUCHMOCTU OT
XapakTepa 0TKa3a — MpopUIaKTHIECKOE BOCCTaHOBJICHHUE.
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Homnyckaetcs B 1ensax coBmenleHus nposeaenus TO ycrpoiictB P3A ¢ peMOHTOM OCHOBHOTO
obopynoBaHus TIEepeHOC 3aryiaHupoBaHHOro Buaa TO Ha cpok 70 omHOTO roaa. B oTmenbHBIX
00OCHOBAHHBIX CITy4yasiX MPOAOIDKUTENBHOCTH HukiIa TO yctpoiicTB P3A MoXkeT OBbITh COKpalleHa.

3.3.2 Pexkomenyembie 00beMbl padot mipu TO

PexoMmeHyeMbIe MPeaIpUITHEM-U3TOTOBUTEIEM 00beMbl paboT mpu TO yCTpONCTB yKa3aHbI B
Tabimue 3.3.2.

Ta6muma 3.3.2 — Pexomenyempie 00beMbl padbot ipu TO

Tpyno-
IIpounssoaumas padora npu TO Bug TO | 32TPATHI

(Ha onuH
TePMHHAJ)
Bremnuit ocMOTp: OTCYTCTBHE BHEIIHUX CJIEIOB yapoB, notekoB Boasl, |H, K1, B, K| 10 mun
B TOM YHCJIE€ BBICOXILINX, OTCYTCTBUE HAJIETA OKUCIIOB HA METAJNIMYECKUX
IIOBEPXHOCTAX, OTCYTCTBUE 3aNBIJICHHOCTH, OCMOTP KJIEMM 3a)KMMOB
BXOJIHBIX M BBIXOJIHBIX CHUTHAJIOB, Pa3beMOB HHTEp(eiica CBA3U B YaCTH
COCTOSIHMS MX KOHTAKTHBIX ITOBEPXHOCTEN

H3mepeHne conpoTUBICHHS U30JSIIUN HE3aBUCUMBIX IIeTiel (KpoMe H, K1, B, K 2y
MOpTa MOCJIEeI0BATEILHON NIEpeiauu JaHHBIX ) IO OTHOIICHUIO K KOPITYCY
U MEX]y COOOM:

- BXOJIHBIX IIeTeH TOKa;

- LIeTIeH MUTAHUS ONEPATUBHBIM TOKOM;

- BXOJHBIX IeTIeN TUCKPETHBIX CUTHAJIOB;

- BBIXO/IHBIX 1I€NI€H JUCKPETHBIX CUTHAJIOB OT KOHTAKTOB BBIXOIHBIX
pene.

N3mepenus npouspoastcss MeraommeTpom Ha 1000 B, conpoTuBiienune
M30JSIUN JOJKHO ObITh HE MeHee 10 MOwm

HcnblTanus 37€KTpUYECKON IPOYHOCTH M30JIALMK HE3aBUCUMBIX LEIen H,B 2y
(kpome nopTa nocje10BaTeIbHOM Mepejaun JaHHbIX ) IO OTHOLICHHIO K
KOpIycy U Mexay coboi. M3omsius 1ernei ycTponcTBa 3aluThl
UCIBITBIBAETCS NepeMeHHbIM HanpskenueMm 2000 B, yactotsr 50 'y B
TeueHue | MuH

[TpoBepka paboTOCIIOCOOHOCTH AUCKPETHBIX BXOJOB, BEIXOAHBIX pele U H 30 MuH
CBETOJIMOJI0OB TEPMHUHAIA
[IporpammHuoe 3ananue (MM mpoBepka) TpedyeMoi KoHUrypauun H,K1,B 44

YCTPOMCTBA 3alUTHI B COOTBETCTBUU C IPUHATBIMU ITPOEKTHBIMHU
pELICHUSIMH U TEXHUYECKUMU XapaKTepUCTUKAMHU ((PYHKIUSMU)

yCTpOMCTBA

[IporpammMHoe 3amanue (MM MPOBEPKA) YCTABOK YCTPONCTBA 3AIIUTHI B H, K1,B 44
COOTBETCTBUM C 33JJaHHOM KOHUTyparuen

[TpoBepka mpaBUIBHOCTH OTOOPaKEHUs 3HAUCHUN U (Pa30BBIX YIIOB H,K1, B, O lyg
TOKOB (HaIlpsKeHUH ), MOAAHHBIX OT IOCTOPOHHET0 HCTOYHUKA

[IpoBepka mapameTpoB (ycTaBoK) cpabaTbiBaHUs U K03 PuimeHToB H,K1,B 4y

BO3Bpara kaxjaoro MO npu nopaye Ha BXOJBI yCTPOMCTBA TOKA
(HampspKEHMsT) OT TOCTOPOHHETO UCTOYHUKA; KOHTPOJIb COCTOSTHUS
CBETOJINO/IOB IIpU cpabaThIBAaHUU

[IpoBepka BpeMeHHU cpabaThIBaHUs 3alIUT U ABTOMATUKU Ha H,K1,B 2y
COOTBETCTBUE 33IaHHBIM BBIJIEP’KKAM BpEMEHU
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Tpyno-

IIpousBoaumas padora npu TO Bux TO 3aTparbl
(Ha oguH

TePMHHAJ)

[IpoBepka OTCYTCTBHUS JIOKHBIX ACHUCTBUM IIPHU CHIATHH U I10Ja4e H 5 MUH
HaANPsDKEHUS OIIEPaTUBHOIO TOKA C IIOBTOPHBIM BKJIOYeHHEM depes 0,5 ¢
[IpY MUHUMAaJIbHOM 3HaYEHHUH JIMana3oHa YCTaBOK C MMojauei Toka
(manpspxenwust), pasHoro 0,8 Toka (HanpspKeHus ) cpabaThIBaHUS

[IpoBepka B3aumoerictBust MO u 1orudyeckux 1enei 3amuThl ¢ H,B,0 lu
KOHTPOJIEM COCTOSIHUSI BCEX KOHTAKTOB BBIXOJIHBIX PeJie U BU3yaJbHbIM
KOHTPOJIEM COCTOSIHUS CBETOAMO010B. [IpoBepka npoBoauTcs npu
HANPSDKEHUU MUTAHUS ONepaTUBHOTO TOKa, paBHOM 0,8 Uy, U CO3TaHUN
YCIIOBHHA JJ1sl TOOUepeaAHOTo cpabaTeiBanus kaxkaoro MO u nogaun
HEOOXOUMBIX CUTHAJIOB HA IUCKPETHBIE BXO/IbI 3aIIUTHI

[TpoBepka ynpasistonux GyHKIUN ycTpoicTBa 3amuThl ¢ Bo3aeicteueM | H, K1, B, K 24
KOHTAKTOB BBIXOJHOTO peJjie Ha MOJIe]Ih KOMMYTAIllMOHHOTO arnmnapara
(Hampumep, yrpaBieHHUEe JBYXIO3UIIMOHHBIM peJie) IPU YIIPaBICHUH 110
MECTY YCTaHOBKH 3allIUTHI U TUCTAHIIMOHHO Yepe3 MOPT
MOCIe0BATEIbHON CBAZH

[TpoBepka GhyHKIUI perucTpanu coObITUH, OCHUILTOrpadUpOBaHUS H, B 20 MuH
CUTHAJIOB, OTOOPaXEHUS TaPaMETPOB 3aAIIUTHI

[TpoBepka ¢ yHKIIMOHUPOBAHHS TECTOBOTO KOHTPOJIS H, K1, B, K| 20 mun

ITpoBepka ynpaBieHHs 10 MECTY YCTaHOBKM 3alIuThl kKommyTauuonusiM | H, K1, B, K| 20 Mun
anmapaToM MpUCOeANHEHHS (BKIFOYUTH/OTKIIOYHTH )

[IpoBepka B3aMMOIEUCTBUS C IPYTUMH YCTPOKWCTBAMH 3aLUTHI, H,K1,B lu
3JIEKTPOABTOMATHUKH, YIIPABJICHUS U CUTHAIN3ALUU C BO3/IEUCTBUEM Ha
KOMMYTAllMOHHBIN anmnapar

[TpoBepka pabouuM TOKOM: H,K1,B, K lg
- MPAaBWJIbHOCTHU MOAKIIOYEHHS [IeNel TOKa U HAIPSHKEHUS K yCTPONCTBY
3alIUTHI;

- KOHTPOJIb KOH(PHUTYpaIlMU U 3HAYEHUN yCTaBOK;

- KOHTPOJIb 3HAYECHUI TEKYIIMX MTapaMETPOB U COCTOSIHUSL YCTPOMCTBA MO
JUCIUJIEIO U CUTHAJIBHBIM 3JI€EMEHTaM

[TpoBepka cONnpoOTHUBIIEHUSI U3OJISILIMM YCTPOMCTB, yCcTaHOBIEHHBIX B siuelikax KPVY, mkadax u
MOAKIIOYEHHBIX K LEMsAM BTOPUYHOM KOMMYTAlMH, IPOU3BOAMTICA [UI TPYyNI LENEeH TOoKa,
HaIpsKEHUs, YIPaBIEHUS W CUTHAIM3AIMKU B 00€CTOYEHHOM cocTostHuU (aBTomarom LY, LTI,
MOCTHUKOBBIMH I€PEMbIYKAMHU U T.I1.).

3.3.3 MeTronka NpoBEpKH YCTAaBOK U XapaKTEPUCTHK

3.3.3.1 OOume pekoMeH AN

[IpoBepka yctraBok cpabarbiBanust u k03¢ ¢unrenToB Bo3Bpara MO nomkHa MpoOU3BOAUTHCS
IIPY [IJJABHOM M3MEHEHMH TOKA, HANPSDKEHMsI Ha BXOJaX YCTPOMCTB. /[l mMpoBEpKH peKOMEHAYETCs
HCIIOJIb30BaTh OJHO W3 CBOOOJHBIX BBIXOJHBIX pejie, K KOTOPOMY Ue€pe3 MaTpHIly MOJKII0YaeTCs
CUTHaJI cpabaThIBaHUs MpOBepseMON CTymeHH 3amuThl. Takum oOpa3oM, obecnieunBaeTcs MpoBepKa
BBICTABJIEHHBIX yCTaBOK cTymeHel 3amuT (MO) no Toky, Hanps»KeHUIo U BpeMeHH Moiadeil BXOJHON
BEJIMYMHBI.

BHUMAHME! Ilpu npoBeneHnr NpOBEpPKU 3alIUT HEOOXOIUMO YOETUThCS, YTO UENu
YIPaBJIEHUS BBIKJIIOUATENEM OTKJIFOUYEHBI U HE JEMCTBYIOT Ha BBIKJIIOUATEINb.

MeTonrka TMPOBEPKU CIEAYIOIasi: BHIOMpPAETCS CTYNEHb 3alMThHI, YCTAaHABIMUBACTCS PEKUM
«86€0€Hy, OCTaJbHBIC CTYIEHHW BBIBOASTCS M3 palOThI, U MOMaéTcs BXOJHas BennunHa. Ha momauy
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BXOJIHOM BEJIMYMHBI pPEAarnupyerT TONbKO MJaHHAs CTYIEHb, ACHCTBHE KOTOPOW BBIBOAUTCS Ha
BBEIOpAaHHOE pelie.

PekoMeHayeTcss MpOW3BOAUTH TMPOBEPKY Mojadeld Toka HAa oOMOTkM | A, mpu 3TOM
HEOOXOJUMO ITOMHHTh, YTO BXOJHOM TOK JUIS TNPOBEPKH YCTaBKH (337aéTCsI BO BTOPHYHBIX
BEJIMYMHAX) JIOJDKEH OBITh CHIDKEH B MSITh pa3. PekoMeHayeTcss MpOBOIUTH MPOBEPKY IS KaXKIOH
¢da3bl OTAETBHO.

BHUMAHHUE!
He nomyckaercst nimutenpHOe 00TeKkaHne TOKoM OoJiee 3 |y.
JlommycTrMoe BpeMs OAaud TOKa OT BEIMYMHBI TOKA OMPEISISICTCS U3 BRIPAKCHUS

12 .1

__ “oon
'[——I2 ,

3.1)

rae  lyon = 60 Iy — momycTumblii TOk B TeueHue 1 c.

3.3.3.2 TIlpomepka Toka cpabaThIBaHUS U BO3BpAaTa CTYIICHEH 3aIlIUT

ITpoBepka NpOM3BOAUTCS B CIEAYIOLIEH MOCIE10BAaTEIbHOCTH:

1) ycTaHOBUTH HEOOXOIMMBIC YCTABKM CTYIEHEH 3allUT MO TOKY, HANPSIKCHUIO U BPEMEHHU
(MM IPOBEPUTH HA COOTBETCTBUE PAaHEE YCTAHOBJICHHBIM);

2) MOJKJIIOYUTh PEryJHpPyeMbli HCTOYHHK TOKA M HANPSDKCHUS K BXOIHBIM KIIEMMaMm
b. A —X0:2, . B-XO0:5, p. C—XO0:8, 0 — X0:1, X0:4, X0:7, a nenu ocTaHOBAa MUJLTUCEKYHJIOMEPA -
K BeixogHoMy pene K1.1 knemmam X15:1 u X15:3.

HIcTOYHUK peryaupyeMoro HampsbKeHUs MOAKIouuTh K Kiaemmam ¢. A — X0:13 u XO0:18,
¢. B — X0:14 u X0:15, ¢. C — X0:16 u X0:17 (npenBapuTeIbHO OTKUHYB ILIETIH HANPSKEHHS),
COIJIACHO MPUJIOKEHHIO B — pacrnonoxeHue KiIeMM MOXKET OTJIMYaTbCsl B 3aBUCHUMOCTH OT
TUTIOMCIIOTHEHUS] TEPMHUHAIA;

3) ¢ nmomoripo mporpaMMHBIX Kiroueir SGR x/1 ycTaHOBUTH JAEHCTBHE MPOBEPSCMOI CTYIIEHH
sanmthl Ha pene K1.1, rae x = (2 — 18) (byHkuuoHanpHas cxema B puiioxenuu I');

4) BIOpATh MPOBEPSIEMYIO CTYIEHbB 3aluT (K mpumepy, U< BBenéH);

5) maaBHO TMOBBILAS TOK (CHWXKAs HANpPSHKCHUE), JOOUThCS IyCKa CTYIEHH 3allUThI,
ofpenieNnsieMoMy 1o cpabaTbeiBaHUIO BeIXoqHOrO pene K1.1;

6) mpoBepka TOKa, HAMPSHKCHUS BO3BpaTa MPOU3BOMUTCS MPH TUIABHOM CHHXKCHHUHU BXOJHOTO
TOKa (yBEJTMUEHUH HANPsHKEHUs), ¢ GUKcalel BeIMYMHBI B MOMEHT BO3BpaTa peje.

B xadecTBe HMCTOYHHMKA TOKa MOXHO ucnonb3oBath PETOM-51, PETOM-41, PETOM-11
(151 HeHarpaBiIeHHbIX 3aumT), 2Y 5000, YPAH.

3.3.3.3 CusTre BpeMITOKOBOH Xapakrepuctuku MT3

Heo6x0a1Mo BBITOIHUTE AEHCTBHS B CIIEAYIOLIEH MOCIe10BaTEIbHOCTH:

1) BBIOTHUTH MpeabIAyInue Meponpusatus ¢ 1 no 3 myskr 3.3.3.2;

2) Ha MCIIBITATEIbHON YCTAaHOBKE BBICTaBUTH TOK OT 0,8 10 1,2 lyers

3) ckaykoM TOaTh TOK U 3aUKCHPOBATh BpeMs cpabaThiBaHus. [IOBTOpUTH ONBIT it 3 — 5
TOYEK;

4) naTh 3aKIOYCHHE O COOTBETCTBUH MOJTYIYCHHOMN XapaKTePUCTHKH.

3.3.3.4 IlpoBepka Toka cpabaThIBaHUs U BO3BpaTa 3aLIUThHI OT 3aMbIKaHH Ha 3€MIIIO

Pexomenayercs npowusBoauts npoBepky M HacTpodky T3HII ¢ mogkmrouennsiMm TTHII k
kiaemMaMm ycrporctB X0:10 , X0:11 (1 A). YuurtsiBas uzmeHenue kodpduimenta TpaHchopmanuu
cymectByomux TunoB TTHII or Harpy3ku, ycTraBky cpaOaTbiBaHUs 3alllUThl PEKOMEHIYyeTcs
BBICTABJIATh 110 MEPBUYHOMY TOKYy. JlJsl 3TOro pexoMeHayeTcs BHauyale IPOU3BECTH 3aMep
koaddurmenta Tpanchopmanuu TTHII ¢ moakmou€HHON HArpy3Koii: MojaTh B MEPBUYHYIO IIETH
NEPEMEHHBIN TOK MPOMBIIIICHHON YacTOThl BEIMYMHON 3 A M MOCMOTPETh Ha JHcIIee (B peXuMe
U3MEpEHHs TOKa HYJIEBOM MMOCIIE0BATEIbHOCTH) BETUUYUHY BTOpUYHOTO ToKa A. Vickomoe 3HaueHue
Ktr Haxonmutcs nenenuem mopaBaeMoro Toka (3,0) Ha 3aMEpeHHYIO BEIMYMHY B OTHOCHUTENBHBIX
BermunHax (mpumepHo 0,09 — 0,095 mst TTHIT tuma T3J1).

Metoauka npoBepkH ananornyaa nposepke MT3 oT Mexayda3zHbIX 3aMbIKaHHI.
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3.3.35 Jlns mpoBepku BpeMeHH cpaOaTbhIBaHHUsSI CTYyNEHEH 3aliuT, JeHCTBYIOIIMX Ha
OTKJIIOYEHHE, LENHM OCTAHOBAa MWUIMCEKYHJIOMEpa MOAKIIOYAIOTCS K KOHTAKTaM BBIXOAHOIO peje
K1.1. IIpoBepsieMyto CTyNneHb 3aIIUTHl MPEABAPUTEILHO HEOOXO0IMMO MOIKIOUYMTh K pene Kl1.1
yepe3 MaTpHIly BBIXOAHBIX PeJie.

3.3.3.6 Ilpomepka BpeMEH BO3BpaTa 3allUT MPOU3BOIUTCS MPU cOpoce Toka (MOBBIIICHUU
HanpsbkeHus1) Ha 30 % Oonblle YCTaBKM TOKa (MEHbILE YCTaBKU 10 HAIPSDKEHHUIO) K IapameTrpam
cpabarbiBanusa. BpemeHa cpabaTbiBaHMsI W BO3BpaTa ONPEACISAIOTCS KaK MaKCHMallbHBIE TI0
pe3ysbTaTaM NPOBEJIEHHBIX U3MEPEHUI.

WuTepBasl BpeMeH! MEX/1y JIBYyMs MOCIeI0BAaTEeIbHBIMI U3MEPEHUSIMHU — HE MeHee 3 C.

3.4 IlpoBepka padoTOCIOCOOHOCTH U3AeIUI

[TpoBepka pabOTOCIIOCOOHOCTH M3/EIHUN, HAXOAALIMXCS B pabOTe, MPOU3BOIUTCS BU3YaIbHO.
[Ipu HOpManbHOU paboTe YCTPOWCTB Ha MEPEIHEH JMIIEBOM MMAaHEIW YCTPOMCTB CBETHTCS 3EJICHBIN
ceeroauon Unut. Ecnu nucruiei ycTpoiicTBa HaXOJUIICS B ITOTALIEHHOM COCTOSIHUM, TO IPU HAXKaTUU
10001 KHOMKU OH BKJIIOYAETCS M IMEPEeXOAUT B PEXKHUM HHAMKAIMHU HU3MepeHuil. Pekomenayertcs
MEePUOIUYECKH CPAaBHUBATH MOKa3aHWs TOKOB u Hampspkenuit Ha KKU (B pexume usmepeHus) c
IpyruMu mpuOopaMu, KOCBEHHO OLIEHHBasg pabOTOCIMOCOOHOCTh M3MEPUTEIbHOW YacTH YCTPOWCTB.
[IpoBepka BeNMYMH YCTaBOK M IAapaMETPOB MOXKET OBbITh IMPOU3BEAECHAa KaK 10 MECTY, TaK M
yAalIeHHO, yepe3 cuctemy ACY.

3.4.1 IlepedeHb HEUCIIPABHOCTEHN U METO/IbI UX YCTPAHEHUS

Ecnu ycrpoiicTBa He BKIIIOYAIOTCS TPH 10J1a4€ HANPSDKEHUS MUTAHUSA, TO 3TO BO3MOXKHO H3-32
neperopanus npegoxpanurens (1 A) B mensx nuTaHusi, KOTOPBIA pacrioyaraercst B OJOKe MUTaHUS
ycTpoicTB. s ero 3ameHbl HEOOXOAMMO CHSThH 3aJHIOI0 TaHENb, BBIHYTH MpH 00€CTOYCHHOM
nuTaHuu Onok mnuraHus (pacnonaraercs HanpotuB JKKM) u 3aMeHUTh NpeaoxXpaHUTENb U3
umerouuxcs B 3UI1, npenBapuTenbHO BbINasiB HEUCIIPABHBIM.

[Ipy HeucnpaBHOCTHM  YCTPOMCTB, BBIABIEHHOW CHUCTEMOH CaMOJMAarHOCTHKH, pele
«HeucnpaBHocTe» 00ecTOUMBAETCI W CBOMMH KOHTAKTaMHU JEHCTBYET Ha CHUCTEMY BBI3BIBHOM
CUTHAJIM3ALIMY, a TAKXKe Ha 3aropanue Jaminsl Ha aBepu mkada. Ha )KKU ycrpoiicTB nosiBisiercs Koa
HEUCIPAaBHOCTH U paciin(poBKa.

Psin HencnipaBHOCTEH, CBSA3aHHBIX ¢ 00JIACTHIO MAMSTH YCTaBOK, HE BCET/1a O3HAYaeT BBIXOJ U3
CTpOSI YCTPOHCTB LETUKOM, a MOXKET OBITh YCTPAaHEH MPOLEAYypOi (hopMaTHPOBAHUSI.

[Ipy mnosBIEHMHM HEUCHpPAaBHOCTEH cjexyeT 3amucaTh KOJ HEUCHPAaBHOCTH U TepenaTh
NPECTaBUTENSIM (PUPMBI-U3TOTOBHUTEIS JUISI IPUHATHS MEp TI0 3aMEHE MJTH YCTPaHEHHUIO.

Hmeercss BO3MOMKHOCTh BOCCTAHOBJIEHUSI MCIPABHOCTH YCTPOMCTB myTeM (opMaTHUpPOBAHUS
obmactu ycraBok u kiroueit EEPROM, To ecTh ycTaHOBKE «3aBOACKMX» 3HAUEHUH BCEX MapaMeTPOB
ycTpoiicTB. @opMaTHpOBaHUE MPOBOIUTCS OTKphITHEM mapoisis V160=1 c mocnegyromieil 3auchio
napamerpa V167=2 no nocnenoBareabHoMy KaHany oT ACY Wi mepeHOCHOro KOMIbIOTepa, J100
OJTHOBPEMEHHBIM Ha)KaTHeM Ha 5 ¢ KHONOK «C» n «E» Ha nuIeBoi maHemu, BO BpeMsi 0TOOpakeHUs
Ha JIUCIUIeE KOJia HEHCIPAaBHOCTH MHUKPOCXEMBbl 3SHEproHe3aBUCHMMON mamsatu. [Iporecc
dopMaTupoBaHUS TMPOJOJDKACTCS B  TEYCHHE HECKONBKMX CeKyHA. llocie  BBITOTHEHHS
BBILICTIEPEUUCIIEHHBIX ONepaluii HEe0OOXOJUMO TMPOU3BECTH OTKIIOYEHHE YCTPOMCTB Ha BpeMs He
meree 10 c W mocnenyromee BKIOYEHHE HampspkeHust nuraHus. [Ipomenypa ¢opmarupoBaHus
npuBoauT K 3amucu B EEPROM 3HayeHuii ycTaBOK MO yMOM4aHHIO (3aBOJICKMX YCTAaBOK) M
HEOOXOJMMBIX JUISl TUATHOCTUKU KOJOB-KJIIOUEH, TTOATOMY IMOcJe mpoueaypbl popMaTupoBaHus
He0o0X0/1MMO 32aHOBO YCTAHOBUTH HMEBIIMECS] paHee YCTABKHM M apaMeTphl.

[lepeueHb KOJIOB HEUCIIPABHOCTEN C yKa3aHHUEM MPUHATUS HEOOXOAMMBIX Mep MO JanbHeHIen
DKCIUTyaTaIy nmpuBeeH B Tadbnuie 3.4.1.
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Tabmuna 3.4.1 — [lepeyeHb KOJIOB HEUCTIPABHOCTEH

Kox HeucnpaBHocTH

Xapakrep
HEHCIIPABHOCTH

MeTtoa ycTpaneHust

20, 21, 205, 206, 207,
208, 209, 210, 211,
212, 213, 214, 215,
216, 217, 218, 219,
221, 223

HewucnpaBHocts ycTpoiicTBa

30, 50, 58, 60

HewucnpaBHOCTb aMATH
IIPOrpaMm

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

HewncnpaBHOCTH BBIXOTHBIX
LEeIer OTKIIOUYEHUS

1 BeiBoj ycTpoiicTBa 13 paboThI
2 3aMeHa HeHCHpaBHOTO OJI0Ka

51, 52, 53, 56

HeucnpaBnocTs namsitu
yCTaBOK

1 BeiBox ycTporicTBa U3 pabOThI

2 dopmMaTupoBaHUE YCTaBOK

3 IlepexiitoueHre MUTaHUS YCTPOMCTBA

4 Ecnu BbIIIOJIHEHUE YHKTOB | — 3 He
MIPUBEJIO K YCTPAHEHHUIO HEUCIIPABHOCTHU —
3aMEHUTH HEUCIPaBHBIIN 010K

5 Ecam paboTocrmocoOHOCTh
BOCCTAaHOBUJIACh — BBICTABUTh paHee
YCTaHOBJICHHbBIE YCTAaBKH U
KOH(UTYypaluio

77-88,115-126

HewucnpaBHOCTH BBIXOIHBIX
Leler CUrHajIn3aluu

Heo6xomuMm BreiBoa neneir YPOB, JI3III.
He tpebyercs HemenneHHOro BbIBOIA

qaCcoB

131-133 HeucnpaBHocTh BXOAHBIX yCTpOIicTBa U3 pabOTHI.
Lenen PeMoHT — ipu BbIBOZIE 000pYIOBaHUS
91 Hewncnpasaocts cucreMHubix | [Ipogomkenue skcrryarany.

PemonT — npu 6nmxkaiimem TO
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4 TpaHcnopTHPOBaHUE, XPAHEHNE U YTHIN3ALMSA

4.1 YcaoBusi TPAaHCTIIOPTHPOBAHNUS U XPAHEHUS

4.1.1 YcioBusit TpaHCIOPTUPOBAHUS W XPaHEHHs] YCTPOMCTB U JIOMYCTUMBIE CPOKH
COXpaHSEMOCTH B yIIaKOBKE JI0 BBOJA B 9KCIUTyaTalMIo IpuBeAeHbI B Tabmume 4.1.1.

4.1.2 Eciiu TpeOyeMble YCIOBUS TPAHCTIOPTUPOBAHUS U (WIJIM) XPAHEHHS M JIOMTYCTUMBIE CPOKH
COXPaHSEMOCTH OTJIMYAIOTCSA OT NMpHBeNeHHBbIX B Tabmuie 4.1.1, To ycTpoHCTBa MOCTABISIOT IS
yCJIOBUM U CpoKOB, ycTaHaBiuBaeMbix o ['OCT 23216-78 u yka3blBaeMbIX B IOTOBOPE HA MOCTABKY
WIM 3aKa3e-HapsJe.

Ta6muma 4.1.1 — YcnoBust TpaHCIOPTUPOBAHUS U XPaHCHUS

O6o3Ha4eHune ycJaoBuil Oo6o3navenue | JomycTumblii
TPAHCHOPTHPOBAHMSA B YACTH ycaoBHui CPOK COXpaHs-
Bl HOCTABOK BO3/1eiiCTBHA XpaHeHHus 10 €MOCTH B
mexannyeckux | kaumarudecku ['OCT 15150-69| ynakoBke
¢paxTopoB no | x ¢pakTopos no H3rOTOBHTEJIA,
I'OCT 23216-78]'OCT 15150-69 roj
BuyTpu ctpansl (kpome
paiionoB Kpaiinero Cesepa
U TPYJHOZOCTYITHBIX C 5(0XK4) 3(0K3) 2
paitonoB o 'OCT 15846-
2002)
BnyTtpu cTpansl B paiioHbI
Kpaiinero Cesepa u } C 5(0%K4) 30K3) 2
TPYIHOJIOCTYITHBIE PaiOHBI
o 'OCT 15846-2002
DKCHOpPTHBIE B PailOHbI C C 5(0%K4) 30K3) 3
YMEPEHHBIM KIMMAaTOM

4.1.3 YcTpoiicTBa pacCUMTaHbl Ha XpaHEHHE B HEOTAIUIMBAEMBIX IMOMEMICHUSX C BEPXHUM
3HaYEHWEM TEMIEpPaTypbl OKpyxatoiiero Bozayxa wnoc 50 °C u wmwkauMm wmuayc 50 °C, ¢
OTHOCHTEIBHOMN BIAXKHOCTBIO 10 98 % 1ipu 35 °C.

4.1.4 Tlpu TpaHCHOPTHUPOBAHUM JIOMYCKAIOTCS BO3JEHCTBUS BHEIIHEH OKPYXAloMIel cpenbl ¢
BEPXHUM 3HAYEHHEM TeMITepaTypsl Bo3ayxa mioc 50 °C u nwkauM munyc 60 °C.

4.1.5 TpanciopTUpOBaHHE YMAKOBAaHHBIX YCTPOWCTB MOKET MPOU3BOIUTHCS IFOOBIM BHIOM
3aKpBITOTO TpaHCHOPTa (B JKEJIIE3HOJOPOKHBIX BaroHaX, KOHTEHHepaX, 3apbhIThIX aBTOMAIIWHAX,
TrepMETU3HPOBAHHBIX OTCEKaxX BO3YIIHOIO TPAHCHOPTa U T.JA.), NPEAOXPAHSIOMUM H3JENUs OT
BO3/ICUCTBUS COJTHEUHOW paJMallii, PE3KUX CKAauYKOB TEMIEpPaTyp, aTMOCHEPHBIX OCATKOB U TIBUIH C
COONIOZICHMEM Mep TMPEAOCTOPOKHOCTH MPOTHB MEXAaHMYECKUX BO3JCHCTBHM. YcTpoiicTBa AMs
HKCIIOPTHBIX MIOCTABOK JOMYCKAIOT TPAHCTIOPTUPOBAHME MOPCKUM ITYTEM.

4.1.6 Tlorpy3ka, KpemjeHHe W MepeBO3Ka YCTPOMCTB B TPAHCIOPTHBIX CPEACTBAX JOJIKHBI
OCYIIECTBIISITECSI B COOTBETCTBHHM C JICHCTBYIOUIMMH TIpAaBWJIaMH TEPEBO30K TPy30B Ha
COOTBETCTBYIOIIMX BHJAX TPaHCIOPTa C YYETOM MAHUIYJIAIHMOHHBIX 3HAKOB MAapKUPOBKHU
tpancnoptHoit Tapsl mo 'OCT 14192-96.

4.2 Yruanzauus

4.2.1 Tlocie OKOHYAHUS CPOKa CITYKOBI YCTPOHCTBA MOJIEKAT IEMOHTKY U yTHIIH3AIINH.

4.2.2B coctaB YCTpOWCTB HE BXOHIAT JparolieHHble METaIbl, a TaKXe SJIOBHUTHIE,
paZvoaKkTUBHBIE U B3PHIBOOIIACHBIE BEIIECTBA.

4.2.3 JleMOHT@X M YTHIM3aLUs YCTPOHCTB HE TPeOYIOT NPUMEHEHMs CIEHUaIbHBIX Mep
0€30MacCHOCTH UM BBINOJHAIOTCS 0€3 MPUMEHEHUs CHeHalbHbIX MPUCIOCOOICHUH U MHCTPYMEHTOB.
Yrunuzanuio 0J0Ka JO0KHA MPOBOAUTH KCILTYyaTHPYIOIIAs OpraHU3alMs W BBIIOJIHATH COTJIACHO
HOpMaM | MpaBujam, JeHCTBYIOIUM Ha TEPPUTOPUH MTOTPEOUTENS, IPOBOASILIETO YTUIH3ALHUIO.
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IIpunoxenue A
(obs3aTenbpHOR)
BHemnuii Bu1, rabapuTHbIe, yCTAHOBOYHbBIE H MPUCOETHHUTEIbHbIE pa3Mephl
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Pucynox A.1 —T'abapuTHble U YCTaHOBOYHBIE pa3Mephbl I YyTOINIEHHOI'O MOHTaXa
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MoHmaxHsie ombBepcmus
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Pucynox A.2 —T'abapuTHble U YCTAaHOBOYHBIE pa3Mephbl JUIsl HABECHOI'O MOHTaKa

PexomMmenparuu:

+
1 BapuanT Kperrenus: d=7"0°

Kpenex (mocrasisiercst B komriekre): Buatr M6-8gx20.58.C.016 I'OCT 17473-80;
Iaiika M6-6H.5.C.016 TOCT 5927-70, llaii6a 6 65I" 016 TOCT 6402-70

2 BapuaHT KPEIUICHUS: d=4,8"%*

Kpenex (He mocTaBinsieTcst B Komiuiekte): Buat-camopez M6x10
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Ipuioxenune b
(cpaBouHOE)
Pacnosnoxkenue 371eMeHTOB ynpaBJjeHUs 1 HHAUKa UM Ha ycrpoiictee TOP 100
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,quZCTBVIﬂ 3awmT U aBTOMaTuKn
(3apaBaeMble nonb3oBaTenem)
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-

XKW ans sbiBoga
nHopmaumm
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KHonku ynpasnexus
B pexuve
BbICTaBIIEHNS YCTABOK

P

0\ N\

\ Pasbem ans cesasu c MK

Pucynoxk b.1 — PacnionoxxeHue 371eMEHTOB yIIpaBICHUS U MHANKAIIAN
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IIpuioxenue B
(cipaBOYHOE)
Pacnonoxenue kjaemm Ha ycrpoiictee TOP 100
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Pucynok B.1 — Pacnonoxenue kiieMM Ha yCTpOICTBE
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Hpuioxenue E
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Ipuioxenue K
(pexomMeHIyemMoe)
Ilepeyenb 000py10BaHUSA U CPEICTB H3MEPEHUS

AHUIIB.656122.006-07 PO

Kaace
Jnana3on usmMepsieMbIX TOYHOCTH
Oo6o3HaueHne
HaumeHoBaHue (KOHTPOJIMPYEMBIX) WJIU Tpefen HT]
BeJINYNH JAOIy CTUMOM
NOTPETHOCTH
BoapT™MeTp nepeMeHHoro 110 300 B 0.5 FOCT 8711-93
TOKa
DOTLTMETP HOCTOMHOTO 710 300 B 05 FOCT 8711-93
AmriepMeTp nepeMeHHOTo 05-1A i
ToKa (5-10) A 0,5 I'OCT 8711-93
Tpascopmatop Toka (0,5 50) A 0,2 TOCT 23624-2001
W3MEPHUTEIBHBIN
YacroTomep (0,01 —500) xI'u 0,2 I'OCT 7590-93
Meraommetp Ha 500 B (0—1000) MOM 1,0 I'OCT 23706-93
MocCT HOCTOSIHHOTO TOKa (0,005 —999990) Om 0,5-5 T'OCT 7165-93
Y HUBCpCATLHAA (05-2) kB N AD2.771.001 TY
po0OoiiHas ycTaHOBKa (BosIbTMETpA)
Komrmurekc nporpamMmHO-
- (0,05-20) A 0
TEXHHUCCKHH (0,05 120) B +0,5% PETOM
W3MEPUTEIIbHBIN
DJEeKTPOHHBIH (0-300)B 0 i
ociorpad (5 400) ' +10% I'OCT 9829-81
Mamepirerts BpeMeHHEIX (0-100) ¢ 0,005/0,004 | TY25-0408.003-83
napaMeTpoB pelie
[Ipumeuanne — I[lpu mpoBeneHWM WCHBITAHUNA W TPOBEPOK JIOMYCKAETCS TNPUMEHEHHE PYroro

060pyILOBaHI/I$I, O6GCH6‘II/IBaIOH_Iel"0 HU3MCEPCHUEC KOHTPOJUPYCMBIX MMAapaMETPOB € TOYHOCTHIO HC HMIKC

TpeOyeMoH.
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Hpuiaoxenne U
(pexomMeHIyemMoe)
ITapamMeTpbl H3MepsieMbIX BeJINYHH

Haanucek na .
HN3mepsiemblii mapamerp JAunana3zon
AHUCILIEe
VisMepenya M3mepsieMble TOKH U HANIPSDKEHUS B IIEPBUYHBIX BETMINHAX
I[lepBUYHEIE
Tox ¢aser Al: [lepBuunoe 3Ha4yeHue Toka aszpl A croponsl BH, A Ot 0 1o 50 Iy
Tox daser Bl: Ilepuunoe 3HayeHHe Toka (assl B croponsl BH, A Ot 0 10 50 Iy
Tox ¢aser Cl: Ilepuunoe 3HayeHue Toka assl C croponsl BH, A Ot 0 10 50 Iy
Tox ¢aser A2: Ilepuunoe 3Ha4yeHue Toka ¢asel A croponsl HH, A Ot 0 1o 50 Iy
Tox ¢aser B2: [lepBuunoe 3Ha4yeHue Toka aspl B ctoponst HH, A Ot 0 1o 50 Iy
Tox gaser C2: [TepBuunoe 3HaueHue Toka (assl C croponst HH, A Ot 0 10 50 Iy
Visuepenua W3mepsieMbie TOKH ¥ HANPSDKCHUSI BO BTOPUYHBIX BETMUMHAX
BTopnuHble
Tox Gaser Al: BropuuHoe 3HaueHue Toka ¢assl A ctoponsl BH, A Ot 0 10 50 Iy
Tox daser Bl: BropuuHoe 3HaueHue Toka ¢assl B croponst BH, A Ot 0 10 50 Iy
Tox gaser Cl: Bropuunoe 3nauenne Toka ¢passl C croponsl BH, A Ot 0 1o 50 Iy
Tox daser A2: Bropu4noe 3HayeHue Toka asel A ctoponsl HH, A Ot 0 10 50 Iy
Tox daser B2: Bropu4Hoe 3HaueHue Toka (asel B croponst HH, A Ot 0 10 50 Iy
Tox Gaser C2: Bropuynoe 3nauenue Toka ¢asel C croponst HH, A Ot 0 10 50 Iy
Msnﬁiggzg;u_e N3zmepsiemsble quddepeHnnanbable BETUIHHBI
Ind.Tox @.A: 3Hauenue quddepenunanbHoro Toka assl A, %
And.rox §.B: 3nauenue quddepenunanbaoro Toka assl B, %
Ing.rox §.C: 3Hauenue quddepenunansaoro Toka dassl C, %
Topm.TOK §.A: 3HaueHHe TOPMO3HOro ToKa (asbl A, %
Topm.Tox §.B: 3HavyeHue TOpMO3HOTro ToKa daszsl B, %
Topm.Tox §.C: 3navyenue TopMo3Horo Toka dassl C, %
Id2/1d1 ¢.A: 3HaueHNe TOKa BTOPOH TapMOHUKH B A epeHnraT-HOM TOKe
dazm1 A, %
Id2/1dl ¢.B: 3HaueHUE TOKa BTOPOH TapMOHUKHU B AU depeHInanIbHOM TOKE
¢a3e B, %
Id2/1d1 ¢.C: 3HaueHNe TOKa BTOPOH TapMOHUKH B nuddepeHnnaT-HOM TOKe
¢assl C, %
Mf,hlfiiemq H3mepsieMble yriibl M1y TOKAMH 1 HANPSHKEHUSIMU B CHCTEME
yrom(lal,Ibl): | 3nayeHue yria Mexay ToKoM ¢assl A u ¢a3sl B croponst BH, Or 0 110 359
rpanayc
yron(Ibl,Icl): | 3nayeHue yria Mexay TokoM ¢assl B u daser C croponst BH, Ot 0 no 359
rpajyc
yron(lcl,Ial): | 3gayenue yria Mexay Tokom ¢assl C u dassr A ctoponst BH, Ot 0 o 359
rpazayc
yrom(laz,Ib2): 3HaueHme yria Mexay TokoM ¢a3el A u ¢pas3sr B croponsr HH, Ot 0 1o 359
rpajyc
yron(1b2,Ic2): | 3gayeHue yriia Mexay TokoM ¢assl B u daser C croponst HH, Ot 0 o 359
rpaayc
yron(lcz,1aZ): | 3payeHHe yria Mexay TokoM ¢assl C u dassl A croponst HH, Ot 0 no 359
rpanyc
Yrom(Ilal,Ia2): 3HaueHue yria Mexay Tokamu ¢as3sl A croponst BH u HH, Ot 0 o 359
rpanyc
yrom(Ibl,Ib2): | 3HayeHue yriia Mexay Tokamu ¢assl B croponst BH 1 HH, Ot 0 10 359
rpanyc
Yrom(Icl,Ic2): 3naueHue yria mexay Tokamu ¢assl C croponst BH u HH, Ot 0 o 359
rpanyc
MaMepenna CocTosiHME CUTHATIOB Ha AUCKPETHBIX BXOJAX
IVCKpP. BXOZEL
Bxomer 1.1-1.6: | CocTOsIHUE JUCKPETHBIX CUTHAJIOB BX00B 1.1 - 1.6 |000000~--111111
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Haanuces Ha “
HN3mepsiemblii mapamertp JAmnana3zon
JUcIiee

yck yckop.: CocTossHHE BXOJHOTO TUCKPETHOTO CUTHAJIA IyCKa YCKOPEHUS 0 nm 1

C6poc curx. : CocrostHIE BXOTHOTO TUCKPETHOTO CUTHAJIA copoca 0 nmm 1
CUTHAJTU3AIMU

yck PB: CocTosiHuE BXOAHOTO TUCKPETHOTO CUTHAJIA ITyCKa pesie 0 nmm 1
BpEMEHH

BHEW. OTKII. : CocrosHIE BXOTHOTO TUCKPETHOTO CUTHANIa «BHemHee 0 mm 1
OTKJIIOUCHHUE»

Iyck sammt: CocTosiHuE BXOAHOTO TUCKpeTHOTo curHana «Ilyck 3amury 0 nmm 1

Byiox IIST: CocrosHIE BXOTHOTO IUCKpeTHOTO curHana «bmok J13T» 0 mm 1

M;ﬁigzzﬁz pere CocTosiHME CHTHAIIOB, ITOJaHHBIX HA BEIXOIHBIE Pelle

Pene K1.1-K1.5 | CocTOsSHHE CUTHAIIOB, TONaHHBIX Ha BEIXomuble pere K1.1 - K1.5 | 00000...11111

BEI30OB CocTosiHue curHana, nogansHoro Ha peine K1.4 0 nmm 1

HeucnpapHOCTE CocTtosiHue cursana, noganHoro Ha pene K1.5 0 nmm 1
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Ipuioxenue K
(pexomMeHIyemMoe)
Ilepeyensb ycraBok

Haagnuce CBs3aHHBIN
YcraBka JAunana3on
Ha QUCIuIee KJII0Y
Ycraeku N
Iubsamra YcraBku 13T u muddepeHnuanbHON 0TCEUKU
YcraBku BBog B neticteue 3T
IndzammTa SGF 31/1 1- BBCJCHA
3ammTa : 0 — BeIBenieHa
BBeI€Ha
YCTaBKM VYcraBka MUHMMAIIBHOTO TOKa cpabaThbIBaHUs
IndzammTa T. %
0
Baz.ycTaBka: IB ’ Ot 30 a0 120
50%
YCTaBKK VYcraBka nepBoi TOUKH M3JI0Ma TOPMO3HOM
Indzammra
Heps . s mom: XapaKTEepUCTUKH, IN Or0mol
0,50 In
YCTaBKK VYcraBka BTOPO# TOUKH U3JI0Ma TOPMO3HOU
IndzammTa
Brop. mMamom: XapaKTepPUCTUKH, In Or1lmo3
1,50 In
YCTaBKK VYcraBka o K03 OUIHEHTY TOPMOKEHHUS
ngsaura (HaKJIOHy) BTOPOT'O y4acTKa XapaKTEPUCTHKH, Ot 10 10 60
Kozd. Topwm: 0
40% %
YCTaBKK BBoa/BbIBOJ OIIOKMPOBAHUST TOPMO3HOM 1
IndzammTa o — BBCJICHA
XapakTEPUCTUKU 10 TOKY BTOPOU rapMOHUKHU SGF 31/3
Bisiok.nmo Id2: p p y p P O——BmBeﬂeHa
BBEIEHAa
YCTaBKK YcraBka o ToKy BTOpoi rapMOHUKH, %0
IndzammTa
Td2/Td1>: O 10 710 30
15%
YcraBku Beoj/BeiBO nu(hepeHIMATBHON OTCEUKH
IndzammTa SGF 31/2 1- BBCIACHA
Ind.oTceuka 0——BHBeﬂeHa
BBEeIEHAa
YCcTaBku VYcTaBka 10 TOKY cpabaTbIBaHUS
ﬂ?gii”fma nuddepeHnnanbHoi oTceukH, In Or 5 10 15
10 In
YCcTaBkn VYcraBka KOPPEKTUPOBKU KO PUIIIEHTA
ﬂg%’?;ﬁ?m TpancopMauu TpaHchOpMaTOPOB TOKA Or 0,4 1o 3
1 BBICOKOM CTOPOHBI
YCcTaBkn YcraBka KOPPEKTUPOBKU KO PUIIIEHTA
ﬂg%’?;ﬁ?m Tpanchopmalyu TpaHCHOPMATOPOB TOKA Or 0,4 1o 3
1 HU3KOH CTOPOHBI
YycTaBKu Br16op rpynmsl coequHeHUs 00-Yy
ngsaumira TpanchopMaTopoB Toka cToporsl BH 10 - Yd1
Ilpeobp. BH 01-Yn
Yy -
11-Yd11
ycraBKu Br160p rpymnibl coeuHEeHUs 00-Yy
ImngsaunTa TpanchopMaTopoB Toka ctoporsl HH 10 - Yd1
IIpeobp. HH: 01—Yn
Yy -
11-Ydll
YcraBku Br16op BH1a BEITIONHEHHUS TOKOBBIX TIETICH
Imnpsaumra (moapobHee B 2.4)
I'pynna coen. 0 prnnal
T —
1-Tpynma ll
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Haanuce CB3aHHLINH
YcraBka JAunana3on
Ha JUCILIee KJII0Y
YcTaBKU o
MT3 3 crymens YcraBku MT3 TtpeTneii cTyneHu
ycraBKu Bgogn B nefictBue Tpetbeit crynean MT3
MT3 3 cTymneHb SGF 1/1 1- BBCICHA
Sammra: 0 — BbIBeicHA
BBeIl€HAa
YycTaBku YcTaBka 1o TOKy cpabaTbIBaHUs TPEThEH
Mgg 3 crynent crynenn MT3 BO BTIOPUYHBIX 3HAYEHUAX, A 01 0,1 105 Iy
Ok cpab.:
6.00 A
YycTaBku BBox B nefictBue Boiepkku T1 o BpemeHu 1
MI3 3 cTynemns cpabarbiBanus TpeThel cTynenn MT3 SGF 1/2 — BBE/ICHA
Tl Ha CcuUI'HaJI: O — BBIBCJICHA
BBeIl€HA
YycTaBku YcraBka Beiepkku T1 mo BpemMeHH
MT3 3 cTyneHb o
TBHIBAHUS TpEThel cTyrieHn MT
Brimepxxa T1: cpa6a a PEThEH CTYIIC 3’ ¢ Or 0,05 1o 300
9.00 ¢
YycTaBku Bronx B netficTBre BEIACPKKH T2 MO0 BpeMeHH 1
MI3 3 cryners cpabaTbIBaHKs TpEThel cTynenn MT3 SGF 1/3 — BBC/ICHA
Bemepxxa T2: 0 — BeIBe/IeHA
BEIBEII€Ha
ycraBKu Br16op xapaktepucTuku cpadaThIBaHUS 000-me3aBucuMas
MI3 3 crynems TpeTheit crynenn MT3 100-upe3BbIy. UHB.
Brimepxka T2: 010
Hes3aBMCHUMasd SGE 1/4 -CUJIbHO MHB.
110-uaBepcHas
SGF 1/5
SGE 1/6 001-pyut. uHBEpC.
101-Rl-tumna
011-RXIDG-THma
111-ne3aBucumast
YycraBku VYcraBka BelJiepKkH T2 1o BpeMeHu
MT3 3 cTyleHb o
Brmepxia T2: cpabaTbiBaHuUs TpeThel ctynenn MT3, ¢ Ot 0,05 10 300
9.00 c
YcraBku Koaddument Bpemenn TpeTbeit cTyneHun
MT3 3 cTyneHb
Koo BpZMeHM_ MT3 (ipu 06paTHO3aBUCUMBIX Or 0,05 10 1
0.40 XapaKTePUCTHUKAX )
YycraBku HeiictBue Boinepxku T2 1Mo BpeMeHH 1
MT3 3 cTymens cpabaTeIBanus TpeThell cTynenn MT3 Ha SGF 1/8 — BBE/ICHA
T2 Ha OTKJI. : 0- BbIBCICHA
BBemeHa OTKITIOUEHHE
YycraBku Bbrnoxuposka Tpetseit crynenn MT3
MT3 3 cryneHb SGE 1/7 1 —BBeneHa
Biokmporka: 0- BbIBC/ICHA
BBeIeHa
YycraBku Koaddumment Bo3Bpara TpeTheld CTyrneHn
MT3 3 cTyleHb
KBO3Bp. : MT3 Ot 0,70 o 0,96
0.85
YCTaBKM .
MT3 2 coymems Ycrasku MT3 Bropoii cTynenu
YycraBku Bgon B nefictBue BTopoii crynenn MT3
MT3 2 cryneHb SGE 2/1 1 —BBeneHa
BammTa: 0- BBIBC/ICHA
BBeIE€Ha
YycTaBku YcTaBka 1o TOKy cpabaTbIBaHHs BTOPOI
MT3 2 cTyneHb
Tox cpad. : cryniear MT3 BO BTOPUYHBIX 3HAYCHHSIX, A Ot 0,25 10 40 Iy
6.00 A
YycTaBku HeiictBue Boinepxku T1 mo BpemeHu 1
MT3 2 cTynens cpabaTeiBanus BTOPOi cTynenr MT3 Ha SGF 2/3 — BBC/CHA
Tl Ha OTKJI: 0 — BBIBCICHA
BBemeHa OTKJIIOYCHHE
YycTaBku Ycraska Beiiepkku T1 mo Bpemenu
MT3 2 cTyneHb v
Brimepxxa T1: cpabaTbiBaHus BTOpoH cTyneHun MT3, ¢ Ot 0,05 10 300
0.80 c
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Haagnuce
Ha JUCILIee

YcraBka

CBs3aHHBIN
KJII0Y

JAunana3on

YcTaBku

MT3 2 cTylneHb
T2 Ha CHUTHAal:
BBeIeHa

JeticTBre BEIACpKKH T2 110 BpeMeHN
cpabateiBaHus BTopoii crynenu MT3 Ha
CUTHAIN3ALHIO

SGF 2/4

1 - BBeneHa
0 — BEIBEICHA

YcTaBKkM

MT3 2 cTylneHb
Brimepxxa T2:
1.50 ¢

YcraBka BeIepkkd T2 1o BpeMeHH
cpabateiBaHus BTopoii crynenun MT3, ¢

Ot 0,05 10 300

YcTraBku

MT3 3 cTylneHb
T3 Ha CuUTHAal:
BBeIeHa

Hetictre BeIACpXKKH T3 110 BpeMeHH
cpabatsiBaHus BTopoii crynenu MT3 Ha
CUTHAIN3ALHIO

SGF 2/5

1 - BBeneHa
0 — BEIBEECHA

YcTaBKkM
MT3 2 cTylneHb
Brimepxxa T3:
9.00 ¢

YcraBka BeIiepkkd T3 1Mo BpeMeHH
cpabatsiBaHus BTopoii crynenun MT3, ¢

Ot 0,05 10 300

YcTaBKM

MT3 2 cTylneHb
BiokmpoBka:
BBEIEeHa

Bbroxuposka Bropoii ctyrenn MT3

SGF 2/7

1 - BBeneHa
0 — BEIBECHA

YCcTaBKMU
MT3 1 cTymneHb

Ycrasku MT3 nepso

W CTYIICHU

YcTaBku

MT3 1 cTyneHb
Bamura:
BBEeIeHa

Bgon B nelictBue nepBoii crynenu MT3

SGF 3/1

1 - BBeneHa
0 — BeIBeIEHA

YcTaBKkM
MT3 1 cTyneHb
Tok cpab.:
6.00 A

YcTaBka 1o TOKy CpadaThIBaHUsI IEPBOT
ctyneH M T3 Bo BTOPHUHBIX 3HAUYEHUAX, A

Ot 0,25 10 40 Iy

YcTaBku
MT3 1 cTyneHb
Beimepxka :
9.00 c

VYcrapka Beiepxku T1 mo BpemeHu
cpabateiBaHus nepBoit ctynenn MT3, ¢

Ot 0,05 no 300

YcTaBKkM

MT3 1 cTyneHb
BiokmpoBka:
BBEeIEeHa

Bbiokuposka nepBoii crynenu MT3

SGF 3/7

1 - BBeneHa
0 — BeIBeIEHA

YcTaBku

MT3 1 cTyneHb
Byok. no I2:
BBEeIeHa

BBox/BbIBO OIOKMPOBAHUS IEPBOM CTYIIEHH
MT3 no TOKy BTOpOIf TapMOHUKH

SGF 3/4

1 — BBeneHa
0 — BeIBeIcHA

YCcTaBkMU
YPOB

VYcrasku YPOB

YcTaBkuU
YPOB
YPOB:
BBEIIEHO

Bson gevicteua YPOB

SGF 10/1

1 — BBeneHa
0 — BEIBeIcHA

YcTaBku

YPOB
Typos:
0.05 ¢

YcraBka BBIIEPKKH BPEMEHH CpadaThIBaHUs
YPOB, ¢

Or0,1 mo 1

YcTaBku
YPOB

TOKOBBIM OpPI'aH:

0.50 A

VYcraBka TokoBoro oprana YPOB, A

Ot 0,05 10 0,50 Iy

YcTaBKkMU
YPOB
OT MT3 1:
oencTByeT

BBog neiictus YPOB ot MT3 nepsoit
CTYIIEHU

SGF 10/2

1 — nelicTByeT
0 — He neiicTByeT

YcTaBKkMU
YPOB
OT MT3 2:
oercTByeT

BBog neiictus YPOB oT niepBoii BEIAEPKKI
BpemeHn MT3 BTopoii cTyreHu

SGF 10/3

1 — nelicTByeT
0 — He neiicTByeT

YCcTaBkuU
YPOB

OT BHEW.OTKJI. :

IencTByeT

BBon gevicteua YPOB ot BHemHero
OTKJIFOYEHUS

SGF 10/4

1 — neiictByer
0 — He neiicTByeT

71




AHUIIB.656122.006-07 PO

Haanuce CB3aHHLINH
YcraBka JAunana3on
HaA JUCILIee KJII0Y
YcTaBkuU Y%
N CTaBKHU CUTHATU3AIAN
T Pa3pemenne cOpoca cBeTOAMOAHOM
CurHammMsauus CUTHaJM3al1H, TOJAXBAaYEHHBIX PEJE U SGF 15/4 1 — neiictByeT
Cbpoc oT BX.: COOBITHH HA JUCIUIEE OT BHEIIHETO CUTHAJIA 0—mne JIEUCTBYET
BHIBEACH yepes JUCKPETHBINA BXOJ
YcTaBku H <
Miexp, =xom: acTpOKKa TUCKPETHBIX BXOI0B
yerasku/Bxomet YcraHoBKa MporpaMMHOM HHBEPCUH Ha 1 .
Bxomer 1. 1T1 .6 HHCKpCTHLIP'I BXOJI 1.1 SGC 1/1 — I/IHBepC\‘HHI/I
Bxom 1.1: O _ HpHMOI/I
P sAMOM
YeraBxyu/Bxome st ocTanbHBIX BXOJ0B € MTPOrpaMMHOM
Bxome 1.1-1.6 HWHBEPCUEHN MTPENYCMOTPEHBI aHAJIOTMUHbBIE SGC1

nyHKTHI MeHE0. [Tonpobuee B 1.4.3.2

YcTaBku
BeixonHBlE pesie

Hactpoiika BEIXOAHBIX pesie

YcraBku/BHX . pejie
MT3 1 cTyneHb

[Toaxmrouenune curnaia cpadarsiBaruss MT3

1 — neiicTByeT

MEepBOM CTYNEHH K BBIXOZHOMY pene 1.1 SGR 2/1 N
Ha pese Kl.1: 0 — He neiicTByeT
OeliCTBYeT
Ycrapxn/Brx . pesne [Nonxmouenue curnana cpabareiBanus MT3 1 N
MT3 1 crynens _ HEPBOM CTyNEHH K BEIXOAHOMY pene 1.2 SGR 2/2 ~ ACHCTBYCT
Ha pese K1.2: 0 — "e meiicTByeT
He OeMcTByeT
Ycrapxw/Brx . pesne [Nonxmouenue curnana cpabareiBanus MT3 1 N
MT3 1 crynmens _ HEPBOM CTyNEHH K BEIXOAHOMY pene 1.3 SGR 2/3 ~ ACHCTBYCT
Ha pese K1.3: 0 — "e meiicTByeT
OeliCTBYeT
Ycrasku/BeX . pesie IMonxsar pene 1.1 ot curnana cpabaTeiBaHus 1 .
MT3 1 cTyneHb . MT3 HepBOﬁ CTyIICHH SGR 2/4 - I[CHCTFyeT
Homxear K1.1: 0 — He meiicTByeT
OeliCTBYeT
Ycrasku/BeX . pesie [Tonxsar pene 1.2 or curnana cpabaTblBaHus 1 .
MT3 1 cTyneHb . MT3 HepBOﬁ CTyIICHH SGR 2/5 - I[CHCTFyeT
Homxear K1.2: 0 — He meiicTByeT
He IOeMCcTByeT
YcraBku/BeX . pese [Tonxsar pene 1.3 ot curnana cpabaTeiBaHus 1 .
MT3 1 cTyneHb . MT3 HepBOﬁ CTyIICHH SGR 2/6 — ):[eI/ICTPyeT
Homxear K1.3: 0 — He neiicTByeT
OeiCTBYEeT
YycraBku/BHX . pee [MonximoueHue curaana cpabaTeIBaHUS MTEPBON 1 .
MT3 2cm, T1 BbLIEPKKHU BpeMeHnr MT3 BTopoil cTyneHu K SGR 3/1 — ICHCTBYCT
Ha pese Kl.1l: 11 0 — He neiicTByeT
He meicTEyer BBIXOJTHOMY pene 1.
J1a moIKITIOYeHNsT CUTHAIA cpabaThIBaHUS
Ycrasku/BuX . pesie nepBoil BeLiepkku BpemeHu MT3 Bropoit 1— neiictayer
MT3 2cr,T1 CTYIIEHHU K OCTaJbHBIM BBEIXOIHBIM pejle SGC 3 N
0 — "He meicTBYET
MPeIyCMOTPEHBI aHAIOTUYHBIE TTYHKTHI MEHIO. M
[lonpoGuee B 1.4.3.2
JIJ1st MOIKITIOUEHUST OCTATBHBIX CUTHAJIOB K
yerasxn/Brix . perne BBIXOJJHBIM pEJie MPEIyCMOTPEHBI SGC 4 - 1 neiictyer
aHaJIOTMYHbIe MyHKTHI MeHI0. [logpoOHee B SGC 13 0 — He nmeiicTByeT
14.3.2
Yerasin/Brx . peie JIMATEeTbHOCTE BBIXOIHBIX CUTHAJIOB pene 1.1 00 — IUTENHHO
BrIX . cuTHAJE SGR 17/1 10-1c
Peye K1.1: SGR 17/2 01-10c¢
ATIATEIIE bV 11 — naurensHO
Verasin/Brx . peie JIMATEeTbHOCTD BBIXOHBIX CHUTHAJIOB pene 1.2 00 — IUTENHHO
BrIX . cuTHaJE SGR 17/3 10-1c¢
Pesie K1.2: SGR 17/4 01-10c¢

IJINTEJIb HEI

11 — gnurensHO
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Haanuce CBA3aHHLIN
YcraBka JAunana3on
Ha JuCILIee KJII04
Yerasxm/Bex . pese JTMTenbHOCTh BBIXOAHBIX CUTHAJIOB pene 1.3 00 — miurensHO
BBIX . CUT'HAJIEL SGR 17/5 10 —1c
Pese K1.3: SGR 17/6 01-10c

IJINTEeJIb HEIN

11 — mmurensHO

YcTaBku o .
VAL Hacrpotiika cBETOAMOAHON HHINKANY (CUTHAIU3AIIH )
yerapxn/Junnxan. [Toaxmrouenune curnana cpadarsiBanus MT3

MT3 1 cTyneHb

1 — akTHBH3HpYET

3 MEPBOI CTYNEHU Ha MEPBbIN CBETOANO SGS 1/1
VD1: 0 — He akTUBU3HPYET
AKTUBUBMPYET
yerapxn/Junnxan. [Toaxmrouenune curnana cpadarsiBanus MT3 1
MT3 1 CTYIEHE HEPBOI CTYIIEHH Ha BTOPOM CBETOIUO SGS 1/2 ~ AKTHBH3HPYCT
VD2: 0 — He akTUBU3HPYET
HE aKTUBU3VPD.
Verasky/NHOuKAL . [Toaxmrouenune curnana cpadarsiBanus MT3
MT3 1 cTyneHs MEPBOH CTYNEHN Ha OCTANbHBIE CBETOTUOIBI. SGS1
IToapob6uee B 1.4.5
Verasxu/VHINKAL . Hozu(nufoquHe CUTHaja Cp%6aTLIBaHHH MT3
MT3 2 crymnens BTOpOH CTyTEHH Ha MepBbIi cBeToanoa. Kak SGS 2/1 1 — akTUBH3HpYET
VDL: BuaHO, Ha VD1 geiicTBytoT cpabaThiBaHHs OT 0 — He aKTUBU3UpYET
BRTUBMSUPY ST MT3 nepBoii U BTOPO#i CTymeHel
ycrapxy/NHoMKAaL . [loxximroueHNe qPYTUX CUTHAJIOB HA SGS 3 -
OCTaJIbHBIE CBETOMOABI TPOU3BOTUTCS SGS 9
ananornyHo. [Tonpo6uee B 1.4.5
ycrasku/JHanKan. YcTaHOBKa 3aIeNKu Ha TIepBhIid cBeTonno. C 1
C@gi?oﬂXBaT BKJIFOYEHHOM 3alIENIKON HHAUKAIUS Oy1eT SGS 29/1 o — BBCIICH
: — BBIBEJICH
Boemen aKTHBHa 710 cOpoca
ycrasku/JHanKan. YcTaHoBKa 3aIeNKi Ha BTOPOH CBETOIMO,. 1
C@g;?oﬂXBaT Be3 3aIesKy MHIMKATOP MOTACHET MPH SGS 29/2 o — BBCIICH
: — BBIBEJICH
- BO3BpAaTE CUTHAJA
ycrasku/JHanKan. YcTaHOBKa 3aIleNKu Ha OCTaIIbHEIE
Camononxear CBeTo/HO/b! ananornyna. [loapobuee B 1.4.5 | 9GS 29
YcTaBKU
TpanchopMaTopE: YcTaBku TpaHCHOPMATOPOB
YcTaBku 3navyeHne ko dunreHTa Tpanchopmanun
TiigcgggMaTOpH (azupix Tokos BH Ot 1 10 8000
60
YcTaBku 3navyeHne Ko dunreHTa Tpanchopmanun
Tiigcﬁgl_ommw (azubix Tokos HH Ot 1 10 8000
60
YcraBxu 3HayeHne HOMUHAJILHOTO BXOAHOI'O TOKa
TpaHcdopMaTOPEL o
et BH, A
HoMm.pasH.TokBH: nene ’ Orlno5s
5 A
YcraBku 3HayeHne HOMUHAJILHOTO BXOAHOI'O TOKa
TpaHcdopMaTOPEL o
et HH, A
HoMm. basH.TokHH: tete i Or 105
5 A
YcTaBKU
Octmmnorpad YcTaBkH BCTPOEHHOTO ocuiuiorpaga
BrittoueHne/BBIKITFOUEHIE BCTPOSHHOTO
ocuusutorpada. jist mojHONW HACTPOMKH
Veranrm HEO0XOIMMO HCIIONIB30BATh IEPCOHATIBHBIN
Ocuusiorpad KoMIproTep U nporpaMmy « TEKOM». Bxnrouen
Pex: Iopo6uee B 2.3.4Y Brikimouen
BKJIIOUEH
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Haanuce CB3aHHLINH
YcraBka JAunana3on
Ha TUCIIee KJII0Y
YcTaBkuU .
T SR Br16op MeToa m3MepeHnit BXOHBIX aHATOTOBBIX BETMIHH
YCTaBKM Br16op MeTona n3MepeHns aHaJIOTOBBIX AMIUTHTYTHBIH
MeTon M3MepeHUM o
pennunH. [Togpoduee B 2.4.1 -
MeTox: AP Cpennexpasp-it
Pypbe Dypse
YcTaBku
BJOKM BX. /BHX. Br100p HCIONb3yeMbIX OJIOKOB JMCKPETHBIX BXOJIOB M BEIXOTHBIX pejie
YcTaBku

BJIOKM BX./BHX.
Biox 1:

Bgop B paboty nepBoro 610ka
BXOJIOB/BBIX0JI0B (pa3beMbl X 15 n X18)

SGR 1/1

1 - BBenmen
0 — BeIBEIEH

BBeIl€H
ngiisz S YcraBku pesie BpeMeHu
YCTaBKM VYcraBka BbIICPKKHU 10 BpEMEHU
P;gieii iZfHM cpabaTbiBaHKs BHYTPEHHETO TaliMepa, ¢ Ot 0 10 60
10.0 c
y;;ii;ZM. — ITepedens Bcex MpOrpaMMHBIX MIEPEKITFOYATEINEH ¢ KOHTPOJIBFHBIMA CyMMaMHt
YcraHOBKAa KOHTPOJIBHON CyMMBI
Y eranKL nporpamMHuoro kimouda SGF 1. Cymma
I[lporpamMm. KJIOUYM pPacCUUTBIBACTCA METOI0OM HpCO6p33OBaHI/Iﬂ SGF 1 Or0 10 255
SGF 1: JBOMYHOTO YHCIIA B IECATUIHOE.
3 KonTponbHas cymMMa B3anMOCBsI3aHa C
ycraBkamu MT3 1 B MeHI0
. YcTaHOBKAa KOHTPOJIBHOM CyMMBI
[porpaM. KJoun nporpamMHoro kmoya SGF 2. KontponbsHast SGE 2 Ot 0 510 255
SGF 2: cyMMa B3auMocBs3aHa ¢ yctaBkamu MT3 2 B
3 MEHIO
YcTaHOBKAa KOHTPOJILHOM CyMMBI IPYIIIT
mporpammusix kmoueit SGF, SGR, SGS, SGC | SGF
VeraBkm u SGB npousBoautcs aHamornyuo. Cymma SGR
[lporpaM. KJIoYM PacCUUTHIBACTCS METOIOM MPeoOpa3oBaHuUs SGS Ot 0 1o 255
JIBOMYHOTO YKCJIA B IeCATHYHOE. Bee SGC
KOHTPOJIbHBIE CYMMBI B3aUMOCBSI3aHBI C SGB

yCTaBKaMu B MCHIO

T
) Bremnne JAUCKPCTHBIC

KOHTPOJIbHAA CyMMa.

CUTHAJIbI U BHYTPCHHHE CHUI'HAJIbI HYCKa/Cpa6aTBIBaHI/IH (I)yHK].[I/Iﬁ 3alliuT W aBTOMAaTHKH,
MOSABJICHUC KOTOPBIX MPUBOJUT K 3aIlyCKYy ocupmnorpa(ba, 3a/1ar0TCA (MaCKI/Ipy}OTCﬂ) C IIOMOIIBIO CIICIHAJIbHBIX
napaMeTpoB — MAacCOK. Macka cocrour u3 6I/ITOB, COCTOSAHHUEC KOTOPBIX ONPEALCIIACT, IPUBOAUT JIN HYCK/Cpa6aTBIBaHI/IC TOM
WA HHOM q)yHKI_[I/II/I 3alIUTBI UK aBTOMATUKHU K 3aIIyCKYy aBapHﬁHOﬁ 3aIllMCH WU HET.

I/IH,HI/IKaTOPOM COCTOSIHUS MACOK ITyCKa ocuﬂnnorpa(ba OT BHYTPCHHHUX WKW BHCHIHUX JUCKPETHBIX CUTHAJIOB CIIYKUT

ITonHasg HacTpoiika ocipuiorpada Mpou3BOIUTCS Yepe3 MOoCIeA0BaTeIbHBIN mopT ¢ moMosko 110.
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Cnmcok cokpameHuit

- aBTOMAaTH4YECKOE MIOBTOPHOE BKIIOYCHHUE,

- aBTOMAaTU3UPOBAHHAs CUCTEMA YIIPABIICHUs TEXHOJIOIMYECKUM IIPOLIECCOM,
- nuddepeHnranbHas 3alKuTa ¢ TOPMOKEHUEM,

- JKUJKOKPHUCTATIMYECKUI HHIUKATOP,

- MEUKPOCX€Ma C SHEPTOHE3aBUCUMOM IMAMATHIO,

- 3aI1aCHBIC YaCTU U IIPUHAIICKHOCTH,

- uHTepQeiic «uenoBeK-MalluHa,

- KOPOTKO€ 3aMbIKaHMUE,

- KOMIUIEKTHOE PaclpeeuTeIbHOe YCTPOUCTBO (HApyKHOW YCTaHOBKH),
- KaMepa CTalluOHApHasi OJTHOCTOPOHHET0 00CITy)KUBaHNU,

- KOMILUIEKTHas TpaHc(hopMaTOpHask OJACTaHIUS COOCTBEHHBIX HYXI,
- JIOTUYECKasl 3alUTa IIKH,

- MaKCHMaJlbHasl TOKOBas 3aIlUTa,

- IEpCOHAJIBHBIA KOMIIBIOTED,

- IporpaMMHO€E oOecrieueHue,

- pelie OJI0KEHUS BKIIIOYEHO,

- PEryJIATOp MO HAarpy3Kou,

- TOKOBAs 3aIMTa HYJEBOH MOCIEI0BATEIbHOCTH,

- TpaHchopMaTop HaNpsKEeHuUs,

- TpancopMaTop ToKa,

- TpaHc(OopMaTop TOKA HYJIEBOU MOCIE0BATEIbHOCTH,

- YCTPOKCTBO PE3EPBUPOBAHUS IIPU OTKA3€ BBIKJIIOYATEIIS,

- IIMHKAa MUHUMAJIbHOTO HAIIPSKCHMS,

- INIMHKY JTYTOBOM 3allMTHI,

- IIMHKA MUTaHUs,

- IIMHKA IUTaHUs,

- IIMHKA yIpaBJICHMUS],

- Tio0anbHasl CHCTEMa HAaBUTALMU M OTIPE/ICIICHHUS TIOJI0KEHUS,
- IPOTrPAMMHBIH NEPEKII0YATENb BXOJHBIX JUCKPETHBIX LICTIEH,
- IPOTPaMMHBIN NIEPEKIII0YATENb BBIXOAHBIX LENEH,

- IPOrpaMMHBIN MepeKitoyarens (PyHKIMOHATBHBIX OJIOKOB,

- IPOrPaMMHBII MepeKoYaTesns enei 0J10KkupoBaHus,

- IPOrPaMMHBIN NIEPEKIII0YATENb LETIEH CUTHAIU3AUH.
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