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1 OBJIACTD IIPUMEHEHU A

Hacrosmmue Texandeckue ycnosus (TY) pacnpocTpaHsSrOTCs Ha UCTOYHUKH BTOPUYHOTO
AJIEKTPONUTAHUS B MOAYJIbHOM HcnionHeHnH cepuit M/IM u M/IM-II (nanee Moaynu nmuTaHus)
kareropun kaudectBa «BlI», mnpenHasHadeHHble I MCHOJB30BaHUS B  ammaparype
CIELMAILHOTO Ha3HAYEHUS.

Mopynu nutanus cepud M/IM uMEOT OJMH WK JIBa KaHAJIa BBIXOJHOTO HAIPSKEHUS C
obmeit Toukoil. Monynu mnutanus cepurn MJIM-II umeroT onuH WM JBa TaJbBaHHYECKH
pa3Bsi3aHHBIX BBIXOJHBIX KaHana. Bce ongHokaHaneHble Moaynu cepun MJM-II umeror
BO3MOKHOCTb IOJCTPOMKH BBIXOJHOrO HampspkeHus. Monymu nuranus M/IM-I1 MomiHOCTBIO
120 u 200 Bt BhIMycKatoTcst B MoaudUKaIMu «P» ¢ BO3BMOXHOCTBIO MapajuieIbHONW paboThI ¢
BBIPABHUBAHUEM BBIXOJHBIX TOKOB, IIOJCTPOMKOW BBIXOJHOTO HAIMPSDHKEHUS, BBIHOCHOM
00paTHO# CBS3BIO.

Monaynu nutanust ynosietBopsitoT TpeboBanusm rpymmnsl [ TOCT B 24425 ¢ nutanuem
OT CETH ITOCTOSIHHOTO TOKa HanpsibkeHuem 12, 27 u 60 B.

Moaynu nuTaHus U3roTaBIMBAIOT B KiiMMaTtuueckoM ucrnonHenuu B mo 'OCT 15150.
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2 HOPMATHUBHBIE CCbUIKHA

B HacToAmMX TEXHUUECKUX YCIOBUIX COACPKATCSA CCHUIKM Ha CIEIYIOLIUE CTaHAapThI:

T'OCT PB 20.39.412-97 KCKK. W3penusi 31€KTPOHHOM TEXHHUKH, KBAaHTOBOM
AJIEKTPOHUKH H AIEKTPOTEXHUYECKHE BOCHHOT0 HazHaueHus. O01ue TeXHnIecKue TpeOoBaHMs.

T'OCT PB 20.39.413-97 KCKK. WM3penusi 31€KTPOHHOM TEXHUKH, KBAaHTOBOM
AJIEKTPOHUKH M JIEKTPOTEXHUYECKUE BOCHHOTO Ha3HaueHHs. TpeOoBaHMs K HAAEKHOCTH.

I'OCT PB 20.39.414.1-97 KCKK. W3nenus 3JIEKTPOHHOW TEXHHKH, KBAHTOBOM
AJIEKTPOHUKU U 3JIEKTPOTEXHWYECKHE BOEHHOTO HaszHaueHus. Kiaccupukamus mo ycioBUSM
MIPUMEHEHUS U TpeOOBaHMSI CTOMKOCTH K BHELTHUM BO3JICUCTBYIOIINM (pakTOpam.

I'OCT PB 20.39.414.2-98

T'OCT PB 20.57.412-97 KCKK. W3penusi »1EKTPOHHOW TEXHHKH, KBAaHTOBOM
AJIEKTPOHUKH M JIEKTPOTEXHUUECKUE BOCHHOTO Ha3HaYeHHA. TpeOoBaHMs K CHUCTeMEe KayecTBa.

T'OCT PB 20.57.413-97 KCKK. W3penusi 31€KTPOHHOM TEXHUKH, KBAaHTOBOM
AJEKTPOHUKUA M JJIEKTPOTEXHUYECKHME BOCHHOrO Ha3zHaueHus. KOHTpoJb KayecTBa TOTOBBIX
W31 U TPaBUJIa IPUEMKH.

I'OCT PB 20.57.414-97  KCKK. MW3znenust »5€KTPOHHOM TEXHUKH, KBAaHTOBOMU
ANEKTPOHUKU U DIIEKTPOTEXHHUYECKHE BOCHHOTO Ha3HAueHUs. MeTOAbl OLIEHKH COOTBETCTBHUS
TpeOOBAHUAM K HaJIC)KHOCTH.

I'OCT B 24425-90 HcTouHUKH SIEKTPONUTAHHUS BTOPUYHBIE YHU(DUIIMPOBAHHBIC
PaMORICKTPOHHOH anmapaTtypsl. OO0IIHe TEXHUYECKUE TPSOOBAHHUS.

I'OCT B 26854-86 HMcTouHUKH SJIEKTPONMUTAHHS BTOPHUYHBIC YHU(DUIIMPOBAHHBIC
paarol3IEKTPOHHON annapaTypsl. [IpaBuiia npueMKU U METOIbI UCTIBITAHUM.

OCT 11 073.062-84 MukpocxeMbl UHTETPAIbHBIE U MPHUOOPHI MOTYNPOBOJHUKOBBIE.
TpeboBaHust 1 METOJIBI 3aIUTHl OT CTATUYECKOTO IEKTPUUYECTBA B YCIOBHIX IIPOU3BOJCTBA U
MIPUMEHEHUS.

I'OCT B 15.307-2002 CPIIII BT. MHcnoeltanus u NpUEMKa CEPUIHBIX H3JETHM.
OCHOBHBIE MOJOKEHUS.

I'OCT B 25.803-91 Paauonomexu HHAyCTpUalbHbIE OT 00OpYHOBaHUS U OOBEKTOB
BOCHHOT'0 Ha3HaueHUsl. HOpMbI 1 METO/IbI UCTIBITAHU.

I'OCT B 9.003-80 EC3KC Boennast texHuka. OOuiye TpeOoBaHHS K YCIOBHUSIM
XpaHEHHSI.

I'OCT 27.410-87 Metoasl KOHTPOJIS MOKa3aTelneld Ha/JIeKHOCTU U IJIaHbl KOHTPOJIbHBIX
WCIIBITAHUN Ha HAJIEKHOCTb.

I'OCT B 9.001-72 EC3KC BoenHas TexHHMKa. YTaKOBKa JJIsi TPAHCIOPTUPOBAHMS U
xpaHeHus. OOmme TpedoBaHMs.

I'OCT H 54073-2010 Cuctemsbl 3MeKTPOCHAOKEHHUS CaMOJIETOB M BepToJieToB. OO01ue
TpeOOBaHUs U HOPMBI KaYECTBA PJIEKTPOIHEPTUH.

I'OCT 15150-69 Mamunsl, npuOOpsl U Apyrue TexHudeckue uzaenus. Vcnonnenus s
pa3IMYHBIX KIMMAaTUYECKUX paloHOB. Kareropum, yciaoBusi H3KCIUTyaTalluM, XpaHEHUS U
TPAHCIIOPTUPOBAHUS B YACTH BO3JICUCTBUS KIUMATHIECKUX (DaKTOPOB BHEUTHEN CPEJIbI.
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3 KITACCUDPUKALNA. OCHOBHBIE ITAPAMETPLI 1 PASMEPDI.

3.1 YcnoBHOe 0603HAaUEHUE MOAYJICH TUTAHUS

MIM X-XXX XXVIIP pacimupeHHble ¢ yHKIIN™®

’7 KOHCTPYKTHUBHOC UCIIOJIHCHHEC C
YMCHBIICHHBIMHU pasMcpaMi

YCUJICHHBIN KOPITYC

pabouasi TeMiieparypa Kopiyca
M - ot munyc 60 go 85 °C
T - or munyc 60 go 105 °C

BBIXOJIHOE HalpsiKeHue kaHana 2, B**

BBIXOJTHOE HampsKeHue kanana 1, B**

BXOJIHOE HaIpspKeHue, B
A-12
B-27
J1-60

KOJIMYCCTBO KaHAJIOB

HOMHMHAJIbHAA BBIXOJHAas1 MOIIHOCTDb

THI KopIyca - cepust «Mupax»

KJIacC TPeoOpa3oBaHus - TOCTOSIHHOE
HaNpsHKCHUE B TIOCTOSIHHOE HATIPSKCHHUE

MOAYJbHOC UCIIOJIHCHHC

* - s momynedt mutanus MJM120-1XXXIIP, MJIM120-1XXXVYIIP, MM200-
1 XXXITP, MZIM200-1XXXVYTIP — BO3MOXHOCTb NapajuieNbHOM paboThl C BhIpAaBHUBAaHUEM
TOKOB, MOJICTPOIKa BBIXOJITHOTO HANPSKEHUSI, BRIHOCHAs: 0OpaTHast CBSI3b.
[TpuMepbl MONHOTO YCIOBHOrO OOO3HAueHHWsI MOAyJel NHTaHUS TNpU 3aKaze U B
KOHCTPYKTOPCKOW TOKYMEHTALlUH JPYroro U3Aeiaus NpuBeAeHsl B puinoxeHusx M-XVIIL

3.2 OcHOBHbBIE TapaMeTpPbl

OcHOBHBIE TMapaMeTphl MOJYyJIed TUTAaHUS JOJDKHBI COOTBETCTBOBATH HOpMaM,
MIPUBEACHHBIM B Ta0numax 1, 2, 3.
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4 TEXHUYECKHUE TPEBOBAHU

4.1 OO6uue TpeGoBaHuUs

4.1.1 Monynu nuraHus IOJDKHBI COOTBETCTBOBATH HACTOSIIMM TEXHUYECKUM YCIOBUSAM H
KOMIUIEKTY KOHCTPYKTOpCcKOil nokymenTanuu (KJI) cornmacno cnenudukanuu.

4.1.2 B Monynsax NUTaHHA JOJDKHBI YCTaHABIMBATHCSA KOMIUIEKTYIOIME HU3JENHS, KOTOPbIE
IIPOLIUIA BXOJAHON KOHTPOJIb B COOTBETCTBUHU C CYLIECTBYIOLIEH Ha MPEANPUATHH-U3TOTOBUTEIIE
JIOKYMEHTAIUEH.

4.1.3 Bce KOMIUIEKTYIOIIME TOJIKHBI HCIIONIB30BaThCsl 0€3 CIeHaaIbHOro 0TO0pa.

4.2 TpebGoBaHMs K KOHCTPYKITUH

4.2.1 BueuHwuii BUJ1, Ka4€CTBO MOKPHITHS, TabapUTHBIEC, YCTAHOBOYHBIE U MPUCOEAUHUTEIHHBIC
pa3Mephl JTODKHBI COOTBETCTBOBATh TpeOOBaHUAM Hactosuux TY, npunoxkenusm M — XVIII,
komiuiekTa KJ[ n «MHCTpyKIMM NO KOHTPOJIO BHEIIHErO BHJA, MAapKUPOBKM U KadyecTBa
nokpbiTusi» BKHOC.435714.001 N54.

4.2.2 Macca MoayIeit MUTaHUS HE JOJDKHA MTPEBBIIIATh 3HAUCHUH, yKa3aHHBIX B Ta0uue 1.
4.2.3 BbIBosIbI MOAYJIEH MUTAHUS JOJIKHBI ObITh MEXaHUYECKU MPOYHBIMH U BBIIEPKUBATH 0€3
MEXaHUYECKUX TOBPEKICHUN BO3JEHUCTBHE pPACTATMBAIOIICH CHIIbI, 3HAYECHHE JOJDKHO
cootBercTBOBaTh TpeboBanusm ['OCT PB 20.39.412.

ITokpbiTHE BBIBOJOB MOJYJIEH, MPEAHA3HAYEHHBIX MJI1 COCIUHEHUS IMANKOW, JOJKHBI
ofOecrieunBaTh MasgeMOCTh MX 0€3 JyKeHHs M JOMYCKaTh TPEXKPaTHYIO IMepemaiiky 0e3
HapYyIIEHUs LE€JI0CTHOCTH BBIBOJIOB M YXY/IIEHHUS AJIEKTPUUECKUX CBOMCTB.

4.2.4 Marepuaibl, 3alIUTHbIE TTOKPBITUS, KOMIUIEKTYIOLIUE U3IEIINSI, IPUMEHSEMbIE B MOIYJISAX
NUTaHMs, TOJKHBI cooTBeTCTBOBaTh TpeboBanusM 'OCT PB 20.39.412.

4.2.5 B mMonynax muTaHus JOJKHBI ObITh mpumMeHeHbl DPU, pasperieHHble sl MPUMEHEHHS
npu pa3pabOTKe W MOJEPHU3ALMU anmnapaTypbl BOGHHOI'O Ha3HAUYE€HHS M COOTBETCTBYIOIIME
TpeOOBaHUSM, MPEABSBISIEMBIM K ammapaType.

4.2.6 KoHcTpyKuust MOAyJI€H MUTaHUS JOJDKHA 00ECIIeUrBaATh UX padOTy B JII0OOM MOJIOKEHUH
1 HE UMETh MEXaHWYECKOI'o pe3oHaHca B auana3zoHe yactoT oT 1 mo 100 ' mpu ammiurtyzae
BUOpPOYCKOpEeHHS 2 .

Kopmyca Monynel repMeTu3upoBaHbl KOMIIAYHIOM U MMEIOT MOKPBITHE, MTO3BOJISIOIICE
IIPOU3BOJUTH MANKY.

Ta6J'II/H_[a 1-HomuHanbHbIC MOIIIHOCTHU, MacCa U BXOTHOM TOK MO,[[yJ'ICfI IMUTaHusA

Prowt Macca, | Bxognoii Tok, A
HaunmenoBanue Moy Br i O06o03Hauenne HE npu Ugx, B
Ooiee, T
10,5 | 17 | 36
1 2 3 4 5 6 7
MJIM7,5-1XXX BKIOC.436431.112-XX.XX| 40
MJIM7,5-2X XXX 7.5 BKIOC.436431.113-XX.XX| 40 1,02 0,630,209
MJIM7,5-1XXXY BKIOC.436431.112-XX.XX| 45
MJIM7,5-2XXXXY BKIOC.436431.113-XX.XX| 45
MJIM15-1XXX BKIOC.436434.105-XX.XX| 60
MJIM15-2XXXX 15 BKIOC.436434.106-XX. XX | 60 204 11.2610.59
MJIM15-1XXXY BKIOC.436434.105-XX. XX | 65 ’ ’ ’
MJIM15-2XXXXY BKIOC.436434.106-XX. XX | 65
MJIM30-1 XXX 30 BKIOC.436434.107-XX. XX | 100 408 12521119
MJIM30-2XXXX BKIOC.436434.108-XX. XX | 100 ’ ’ ’
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IIpooonsicenue madbauyvr 1

MJIIM30-1XXXY BKIOC.436434.107-XX. XX
MIM30-2XXXXY 30 BKHOC.436434.108-XX. XX 110 14,08 12,5211,19
MJIM60-1 XXX 60 bKIOC.436434.109-XX.XX| 170 816 15.041.38
MJIM60-1 XXXV BKIOC.436434.109-XX.XX| 180 ’ ’ ’
MJIM120-1XXX 120 BKIOC.436437.102-XX. XX | 240 163 110.114.76
MJIM120-1XXXY BKIOC.436437.102-XX.XX| 250 ’ 7
MMS-1XXXIT 5 bKIOC.436431.163-XX. XX | 25 0.62 10.380.18
MJIMS-1XXXVII BKIOC.436431.163-XX.XX 30 ’ ’ ’
MJIM10-1XXXII 10 BKIOC.436431.164-XX. XX | 40 195 10.7710.37
MM10-1XXXVII bKIOC.436431.164-XX. XX | 45 ’ ’ ’
MJIM15-1XXXII bKHOC.436434.331-XX. XX | 50 1.84 11.15 054
MAMI15-1XXXVII 15 bKIOC.436434.331-XX. XX | 55 ’ ’ ’
MJIM15-2X XX XTI bKIOC.436634.230-XX. XX | 55 15 112 o6
MJM15-2XXXXVII bKIOC.436634.230-XX. XX | 60 ’ ’ ’
MJIM30-1XXXIT bKIOC.436434.325-XX. XX | 75 37 123 111
MJIM30-1XXXVII 30 BbKHOC.436434.325-XX. XX | 80 ’ ’ ’
MJIM30-2X XX XTI bKIOC.436634.324-XX. XX | 80 38 |24 112
MJIM30-2XXXXVII bKIKOC.436634.324-XX. XX | 85 ’ ’ ’
MJIM60-1XXXIT 60 BbKIOC.436434.326-XX. XX | 120 74 a6 215
MJIIM60-1 XXX VII bKIOC.436434.326-XX. XX | 125 ’ ’ ’
MJIM120-1XXXTI bKIOC.436437.351-XX. XX | 200 15.0
MJIM120-1XXXVII 120 BbKIOC.436437.351-XX. XX | 210 ’ 91 |43
MJIM120-1 XXXTIP bKHOC.436437.352-XX. XX | 205 15.0 ’ ’
MJIM120-1XXXVIIP BbKIOC.436437.352-XX. XX | 215 ’
MJIM200-1XXXTI bKIOC.436437.353-XX. XX | 235
MJIM200-1 XXX VTI 200 BbKIOC.436437.353-XX. XX | 305 i 151172
MJIM200-1 XXXTIP bKHOC.436437.354-XX. XX | 300 ’ ’
MJIM200-1 XXX VIIP bKHOC.436437.354-XX. XX | 310 i
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4.3 TpeboBaHHs K MIEKTPHUUCCKUM TTapaMeTpam

OcHOBHbIE TTapaMeTpbl MOJYJIEH MPU IPUEMKE, IOCTABKE U B TEYCHUE raMMa-IIPOLICHTHOM
HapaOOTKH /10 OTKAa3a JI0JKHBI COOTBETCTBOBATh 3HAUEHHUSM, IIPUBEIEHHBIM B HacToAmuX TY.
4.3.1 KadyecTBO BXOAHOM 3JEKTPOIHEPIMH IOCTOSTHHOTO TOKa A HOMUHala 27 B nosmkHO
coorBercTBOBarh Tadymue 2 Hacroamux TY u ['OCT P 54073 3a uckirouenuem 1. 2.2.11 u 1.

2.3 npunoxenus 4 npenen 3, a ans HomuHAIOB 12 1 60 B - tabmume 2 Hacrosmmx TY u
['OCT B 24425.

Ta6ymma 2 - HopMbl kauecTBa HanpsHDKEHUST HA BX0J1€ MOYJIeH TUTaHUS
HomunansHoe JnarensHOCTh

3HAYEHHE BXOJHOT'O
Harpsbkenus, B

YcraHoBuBIIEECH IlepexonHoe

nepexoaHoro

OTKJIOHEHHE, B

OTKJIOHEHHE, B

OTKJIOHCHHA, C

12 10,5...15 10,5...16,8 1
27 17...36 17...80 1
60 36...72 36...84 1

4.3.2 HomuHanbHOE BBIXOJIHOE HANPSKEHUE OJTHOKAHAJIBHBIX MOAYJeH nutanus cepun M/IM,
YCTaHOBUBINIEECS OTKJIOHEHHE (C YYETOM TEXHOJIOTHYECKOTO OTKJIOHEHHS)) B HOPMaIbHBIX
knumaTnaeckux yciosusx (HKY) nomkuel cooTBeTcTBOBaThH TabMIIEe 3.

HoMmuHanpHbIE BBIXOJIHBIE HAIPSKEHUS IBYXKAHAIBHBIX MoAynei cepun M/IM pa3iinuHbl
10 TIOJIIPHOCTH.

HomuHaneHbIN BBIXOZHOM TOK Moayiel nutanus cepuii MM, MJIM-II paccunteiBaercs
o popmymnam:

Iebix Hom = Prom / UBpix HOM - 1711 OZJTHOKAaHAIBHBIX MOYJIEH,

I Bbix HoMI= Prom / 2UBbIx HoMI - 1711 1- TO KaHama IByXKaHAJIbHBIX MOMAYIIEH, T1ie

Prom u Uppix HOMI - HOMUHAJIBHAST MOITHOCTh MOJAYJISI M BBIXOJHOE HAIpPSDKEHUE 1 - TO
KaHaJja.

[Ipu >TOM HOMUHANIBHBIN BBIXOJHOW TOK JJisi OJJHOKAHAJIBHBIX MOJYJIEH NOKEH ObITh HE
oomee: SBr—1A,75Br-1,5A,10Br—-2A,15BTr-3A,30Br-6A,60BT-10A, 120 BT -
20 A, 200 Bt - 25 A.

Jns AByXKaHAIbHBIX MOJAYJNEH HOMHUHAIBHBIA BBIXOJHOM TOK JIOJKEH OBITH IS
Kaxgoro kanaia ue 6onee: 7,5 Br— 0,75 A, 15Br—-1,5A,30 Br—-3 A.
MuHuManbHble BBIXOJHBIE TOKH Moaysiel He MeHee 0,1 Txowm.
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Ta6muia 3 - OcHOBHBIE TTapaMeTpbl MOAYJIeH uTanus cepun MM

HomuHanpHOE
smauenme | YCTAHOBHBIIEECS OTKIOHEHHe | DPIXOTHOE HATPSKEHUE NPU
X0JI0OCTOM X07¢e (He 6oiiee)
BBIXOJHOT'O
3 + 0,06 +0,18 3,3 4
5 + 0,10 + 0,30 5,5 6
9 +0,18 + 0,54 9,9 10,8
12 + 0,24 +0,72 13,2 14,4
15 +0,30 + 0,90 16,5 18
24 + 0,48 + 1,44 26,2 28,8
27 + 0,54 + 1,62 29,7 32,4
48 + 0,96 + 2,88 52,8 57,6
68 + 1,36 + 4,08 74,8 81,6
* - sl OMHOKAHAJBHBIX MOYJICH U NepBOro KaHasla AByXKaHaIbHBIX
MOJYJIEH .
*% _ 171 BTOPOTO KaHala JByXKaHaJIbHBIX MOIYJICH.
[Ipumeuanue - Jlomyckaercss W3rOTOBICHUE MOJYJEH NUTaHUS CEPUU
M/IM ¢ m100bIM IpYyrUM HOMHUHAIBHBIM HaNpsHKEHUEM B TMana3oHe OT 3 10
70 B.

4.3.2.1 HomuHaibHOE BBIXOJHOE HampspkeHHe Moayiaed mnutanus cepun MJM-II,
ycraHoBuBlIeecs oTkioneHue B HKY nomkHbl cooTBeTcTBOBaTH Tabnue 3a.

B cnywae, ecniu HOMUHaNBl BBIXOJHBIX HAaIPSDKEHUH BTOPOTO KaHajla OTJIMYAKOTCS
6onee, yeM Ha 20 % OT mepBOro KaHaia, UX ycTaHOBUBIIMecs OTKJIOHeHUs B HKY nomxHb
cooTBeTcTBOBaTh Tabmuie 3a. [Ipy 3TOM MUHMMAaNbHbBIE BBIXOJHBIC TOKH TaKHMX MOJYJEH HE
oomee 0,3 Inom — miist mepBoro kanana u 0,5 Inom — A1 BTOporo kaHasia.

Jlns nByxkaHanbHbeIX mMonyierd cepur MJIM-II HOMUHaNbHBIE TOKHM PacCYUTBHIBAIOTCA 110
dbopmynam:

Isbix noml = Puom / 2Uppix Hom1

Ipix Hom 2 = Prom / 2U Bpix Hom2, rae

Usbix Hom1, UBbixHOM 2 — HOMHUHAJIBHBIE BBIXOAHBIE HANIPSKEHHUSI COOTBETCTBEHHO

MEPpBOTro U BTOPOT'O KaHAJIOB.

Tabnuua 3a - OcHOBHBIE apaMeTpbl MoayJel nuTanus cepuu M/IM-IT
Brixonnoe
HomunaneHoe YcraHoBuBILIEECH HaNpspKEHUE Ipu
3HAYEHHUE BBIXOTHOTO OTKJIOHEHHE XOJIOCTOM XOJI€
HaMpsHKEHUS, (1e 6onee)
Usbix Hom , B Hast Has st Jlnst
| kanana | 2 kanana |1 xkaHana| 2 kaHana
3 + 0,06 + 0,36 3,3 3,9
5 +0,10 +0,6 5,5 6,5
6 +0,12 +0,72 6,6 7,8
9 +0,18 + 1,08 9,9 11,7
12 + 0,24 + 1,44 13,2 15,6
15 + 0,30 +1,8 16,5 19,5
24 +0,48 + 2,88 26,2 31,2
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27 + 0,54 +3.24 29,7 35,1

36 +0,72 +4,32 39,6 46,8
[Ipumeuanue - JlomyckaeTcsi M3rOTOBJICHUE MOJIYJIEH MHUTaHUS C

THO0BIM APYTUM HOMHHAIBLHBIM HAIIPSHKCHUEM B JIMAMa30HE OT 3 JI0
36 B.

4.3.3 BpeMs ycCTaHOBIEHHUS BBIXOJAHOIO HANPSDKEHUS IPU BKIIOYEHHU MOJYJIEH HUTaHUS
IOJIKHO OBITH He 6oinee 0,1 c.

4.3.4 ]JIBoitHas aMIUTMTY/Aa IMYJIbCAIIMH BBIXOTHOTO HAMPSIKEHUS JODKHA OBITh HE Oonee 2 % ot
HOMMHAJILHOTO 3HAUEHUS BBIXOIHOTO HAMPSKECHHUS.

4.3.5 CymmapHas HeCTaOMIBHOCTD BBIXOJHOTO HANpsDKEHUS Moayiieit mutanus cepur MJIM Bo
BCEM JMara3oHe U3MEHEHUI TeMIepaTypbl KOpIyca U BpeMeHH paboThl 10JKHA OBITh HE OoJiee
+ 4 % OT HOMUHANBHOIO 3HAYEHUS BBIXOJHOIO HANPSIKEHUS U1 OJHOKAHAJIBHOTO MOYJIA
NUTaHUS U U TMEepBOTO KaHaja JBYXKaHAJIbHOTO MOJIYJsl MUTaHus U He Oonee =7 % mis
BTOPOT'0 KaHaJIa JByXKAaHAJIbHOTO MOAYJISI IUTAHUS.

4.3.5.1 CymmapHass HECTaOMJILHOCTb BBIXOJHOTO HANPsDKCHHUS MOMYJICH NHUTaHUS CEPHH
M/IM-IT Bo Bcem auamna3oHe M3MEHEHUU TeMIIepaTypbl KOpIlyca U BpeMEHH PaOOThI JTOHKHA
ObITh He Oouiee £+ 4 % 11 epBoro kaHana u He 6onee £ 7 % A1 BTOPOTo KaHaia.

B cnyuae, ecnu HOMHMHAJI BBIXOJHOI'O HalpsKEHUS BTOPOrO KaHajla OTJIMYaeTcs Ooliee,
yeM Ha 20 % OT HOMHHaJIa BBIXOJHOTO HAIpPSHKEHHUS T[EPBOrO KaHaja, CyMMapHas
HECTaOMJIBHOCTh JUISI BTOPOTO KaHajla JOJDKHA ObITh He Ooinee + 14 % npu W3MEHEHUH
BBIXOJIHBIX TOKOB B JIMaIla30HE B COOTBETCTBUU ¢ 11.4.3.2.1.
4.3.5.2 HectaOunpHOCTh BBIXOJHOIO HANPSKEHHS OJIHOKAHAIBHOIO MOJYJISl MUTaHUs (IIEPBOTO
KaHaja JBYXKAHAJIBHOTO MOAYJsS) MNpPHU IUIAaBHOM HW3MEHEHUU BXOJHOTO HAMPSOHKEHUS U
BBIXOJAHOT'O TOKa JOJ/bKHA ObITh He Oosmee 1,5 % OT HOMHUHAJIBHOTO 3HAYEHHS BBIXOJHOI'O
HAIPSDKEHUSL.

4.3.6 Koappunuent nonesnoro aevicreus (KIT/) momxen O0b1Th HEe MeHee 70 % as MOIYJICH C
BBIXOJHBIM HampspkeHueM oT 3 10 5 B u He menee 75 % 1u1st Gosiee BBICOKUX HAMPSIKEHHI.

4.3.7 Moaynu nUTaHUs JTOJKHBI UMETh 3alllUTy OT KOPOTKHUX 3aMbIKAaHUW B IIENM HATPY3KH C
HOCJEIYIOIMM aBTOMAaTUYECKHMM BO3BPAaTOM B PEXHUM CTaOMIM3alMM HANpsHKEHUs I0ciie
CHAITUS KOPOTKOI'O 3aMbIKaHMs. 3allUTa J0JDKHA cpaldaThlBaTh MPU JTOCTHKEHUU 3HAYCHUS
BbIX0THOM MommHOCTH (1,2 - 1,5) PHowm.

[Ipumeuanue - Moaynu nuTaHUS JOJKHBI MMETh 3aIUTY OT IPEBBIIIEHHS BBIXOJHOTO
HanpsDKeHUs. 3alliuTa OT NPEBBIIICHHUsS HANpsHKeHHWs Ha BbIXOJIE JIOJDKHA cpabaThiBaTh NPHU
3HaYeHUHU BBIXOJHOTO HarpspkeHus He 6omee 1,2 Unowm.

4.3.8 3HaueHus BBIXOAHBIX HANpsDKEHUN Monyiell muTaHus Npu paboTe Ha XOJOCTOM X0y He
JIOJIKHBI IPEBBIIIATh 3HAUEHUH, YKa3aHHbIX B Tabnuuax 3 u 3a.

4.3.9 JIucTaHIIMOHHOE BBIKJIIOUEHUE MOJYJIEH MUTAHUS JOJDKHO MPOU3BOJUTHCS COCIUHEHHEM
BeIBoZa "BKJI" ¢ BeiBOOM "-BX".

4.3.10 Moaynu nuTaHUSA JOJDKHBI O0€CHEYMBaTh AJIEKTPOMArHUTHYIO COBMECTUMOCTH C
PaAMOAIEKTPOHHBIM 00Opy/sOBaHWEM. MoOJynau He JOJDKHBI CcO37aBaThb paJHONOMEX C
YPOBHSIMH, TpEBBIIAOMMMY 3HaueHUs1, yka3aHHble B 'OCT B 25803, rpaduxk 2.

4.3.11 IlepexogHO€ OTKJIOHEHHE BBIXOAHOIO HAMNPSKEHUS NPU BO3JACHCTBUM IEPEXOJHOTO
OTKJIOHEHUSI BXOJHOTO HaIpspKEeHHUs B mpeaenax Tpebosanuil m.4.3.1 wacrosmux TY u npu
CKauKOOOpa3HOM H3MEHEHWHW BBIXOJHOTO Toka B mpenenax oT Ipom g0 0,1Inom HE AOMXKHO
npesbilath 10 % OT HOMUHAJIBHOTO BBIXOHOTO HANIPSKEHMSL.

4.3.12 Tok, moTpeOIseMblil OT CEeTH MPU BKIOYEHUHU MOIYJS MUTAHUS, HE JOJKEH MPEBbIIIATh
IATUKPATHOM BEJIMYMHBI [0 CPAaBHEHHIO C TOKOM YCTAHOBMBIIETOCS pEXuUMa IpPHU IOJHOU
MOII[HOCTH.

4.3.13 MakcuManbHas MOIIHOCTb, MOTpeOisemMas MOAYJIEM MHUTAaHUS OT CETH B aBapuHOM
peXxumMe, He T0JKHA NpeBblmaTh 3HaueHue 0,6 Py.

7 3am. | BKIOC.032-21 18.08.21 Jluct
T | L Ne oy | Thom Tara BKIOC.430609.001-01 TY T
766 23.03.07
HuB. Ne momt. IToan. u nara B3anm. uns. Ne uB. Ne ny6u. IToan. u nara

Konmposan ®dopmat A4




4.3.14 Monynu nuTaHus TOJDKHBI 00eCTIeYrBaTh HEMPEPHIBHYIO PaObOTy B TEUCHUE BCETO CPOKa
CITYKOBI.

4.3.15 DaekTprudeckoe CONPOTUBICHUE U3O0JISIIIUU 1IETIE, HE UMEIOIIMX rajJlbBAHUYECKOUN CBS3U
MEXy COOOH, a TaKKe MEXy TOKOBEAYIINMH IETISIMU M KOPITYCOM, JIOJDKHO OBITh HE MEHEe:

B HKY - 20 MOwm;
IIPU TIOBBIILIEHHOH BJIa>KHOCTU - 1 MOw;
MIpY MOBBIILICHHOU TeMIIepaType -5 MOwm.

3HaueHHE HAIPSKEHUSI MOCTOSHHOTO TOKAa JIJISi MU3MEPEHUS CONPOTHUBICHUS H3O0JIALIMU
100 B.
4.3.16 Dnexktpuueckass NPOYHOCTh M3OJIALMH TOKOBEIYIIMX IEMed, HE HMMEIUUX
raJIbBAHUYECKOM CBSI3U MEXy COOOM, U TOKOBEAYIIUX IeNell OTHOCUTEIBHO KOpITyca JI0JKHA
obecrieunBaTh OTCYTCTBHE IMPOOOEB M IMOBEPXHOCTHBIX TMEPEKPBHITUA TPHU BO3JECHCTBUU
MepEMEHHOTO HanpsHkeHus: yactoToi S0 ' (aMIuTy1HOE 3HaYeHHUe):

B HKY -0,5kB;

MIPY MOBBIIICHHOW BIXKHOCTH - 0,3 kB.
4.3.17 IloacTpoiika BBIXOJHOTO HampsbKEHHUS B mpeaenax +£5 % OT HOMUHAIBHOTO 3HAYCHUS
I BCEX OJIHOKaHaJbHBIX Moayied mnutanus cepud MJIM-I1 nomkHa mDpOM3BOIUTHCS
NOJIKJIIOUeHUEM BHemHero pesucropa Mexay BbiBogamu «IIOJCTP» u «+BbIX» win
«-BbIX».
4.3.18 BbiHOcHasg oOpaTHas CBA3b JJI1 MOAYNeW ¢ uHAeKcoM «P» nomkHa oOecneunBarh
HOMMHAJILHOE BBIXOJTHOE HAIPsDKEHUE HA HArpy3Ke B COOTBETCTBUU ¢ TpeboBaHusaMU I1. 4.3.2.1
IpU MAaJeHUM HalpsDKeHus B mpoBojaax He Oosee 5 %. IloakmroueHue BHIHOCHOM 0OpaTHOM
CBSI3U JIOJDKHO TMPOM3BOAUTHCA coequHeHHeM BbIBOJOB «+OC» um «—OC» oTaenbHbIMU
MIPOBOJIHUKAMU HEMOCPEICTBEHHO C HArPY3KOM.
4.3.19 Monynu nutanus ¢ uHaeKcoM «P» nomkHbl obecrednBaTh MapauiedbHyI0 padoTy Mo
BBIXOJIy B KOJIMYECTBE /10 JEBATH MOJyJIel mpu paboTe Ha o0yl Harpy3ky. MakcumanbHas
cymMmapHasi MOIHOCTh s Moayiaed M/IM120-111P, MZIM120-1VYIIP cocrasnsier 755 BT, ns
moxayieit MIIM200-111P, MIM200-1VTIP cocrasmnsier 1260 Br.

[TapannensHass paboTa Monyned TOMKHA MPOU3ZBOAUTHCS COCIUHEHHEM BBIBOJIOB

«[TAPAJI» Bcex Moaysei, a TaKkKe MOJICOCTUHEHUEM BBIBOJIOB BEIHOCHON OOpaTHOM CBSI3U 110
. 4.3.18. 11 KaXX10ro MOAyIsl.

4.4 TpeboBaHHs CTOMKOCTH K BHEIIHUM BO3/EUCTBYIOIINM (PaKTOpam

44.1 Moaynu UUTaHUSA JOJDKHBI OBITh CTOMKMMH K BO3ICHCTBUIO MEXaHHUYECKUX,
KIUMaTH4YeCKUX M Ouosnormueckux ¢akropoB no rpymmne 4Y I'OCT PB 20.39.414.1, c
YTOUYHEHUSIMH, YCTAaHOBJICHHBIMU B Tabmuie 4.

Tabnuia 4
. 3HaueHue
HaumenoBanwue BozneiicTByomero hakropa, .
NeNe ii/m BO3JEHCTBYIOIIETO
eIMHUIIA U3MEPECHUS
dakTopa
MexaHunuueckue GpakKTopshl
4411 CunycouganbpHas BUOpaIus: quana3oH 4acToT, [ 1 -2000
" |ammuaryna yckopenus, M/c3(g) 196 (20)
[[InpokomnosniocHas ciayyaHast BUOpaIusi:
Jauana3oH JactoT, I’ 20-2000
4.4.1.2 |cpenHekBaapaTHYecKoe 3HAUEHHE YCKOPEHHs, M/c>(g) 225,4 (23)
MPOJIOJKUTENIHOCTh BO3JIEUCTBHS, C 260
CIIeKTpaJbHas MJIOTHOCTh NMPUBEICHA B TA0J.5
MexaHn4yeckuil y1ap OAUMHOYHOTO JEUCTBUSA:
IIKOBOE yapHOE YCKOpEeHHe, M/c*(g)
4.4.1.3 | 1IUTENBHOCTD JEHCTBUS YAAPHOTO YCKOPEHHUS, MC
9800 (1000)
0,1-2
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IIpooonocenue mabauyvt 4

MexaHn4yeckuil yaap MHOIOKPAaTHOTO I€UCTBUS:
4.4.1.4 |mukoBoe yaapHoe yckopeHue, M/c*(g) 1470 (150)
JUIMTEIBHOCTD AEMCTBUSI yIapHOTO YCKOPEHUS, MC 5-10
4415 AKYCTHYECKHII IIyM: TMana3oH 4acTor, I'1 50 — 10000
""" |ypoBeHs 3ByKOBOTO AapieHus (otHocut.2x10°T1a), 1b 170
4.4.1.6 |Juneiitnoe yckopenue, M/c(g) 1127 (115)
Knumatuueckue GaxTODpHI
[ToBbIieHHas Temneparypa cpensl, °C:
44,17 |TPYOKCIITyaTaluy NMpH TPAHCTIOPTHPOBAHNH 1 XPAHCHHN
T st monyneit MJIM-M 85
st moayseit MIIM-T 105
[TonmxenHnas Temmeparypa cpensbl, °C:
4.4.1.8 |mpu dKCIUTyaTaluu MuHyc 60
[P TPAHCIIOPTUPOBAHHUH U XPaHEHUU mMuHyc 60
[ToBbIIeHHAst Temneparypa kopiyca, °C:
4.4.1.9 |nna monyneud MIM-M 85
Jutst mojtynet MJIM-T 105
W3menenue TemnepaTtypsl cpenbl, °C
4.4.1.10 |nna moxyneit MIM-M MuHyc 60 - +85
st monyneit MJIM-T mMuHyc 60 - +105
44111 IToBbllIEHHAs BIAKHOCTh BO3/lyXa:
T OTHOCHTEJIbHAS BIAXKHOCTB IIpH Temmneparype cpeasl +35 °C, % 98
ATMOc(epHOe MTOBBIIIEHHOE TaBIICHHUE
4.4.1.12 |ycroituuBocTb, [1a (MM pT. CT.) 1,6x10° (1200)
IPOYHOCTH, Ila (MM pT. CT.) 2,5x10° (1875)
4.4.1.13 |ArmochepHoe nmoHmkeHHoe nasyienwue, Ila (M pr. cT.) 1,3x104(10°°)
4.4.1.14 |N3menenue armocdepHoro nasnenus, [1a/c (MM pT. CT./C) 0,1x10°(75)
ATMOC]epHble KOHIEHCUPOBAaHHBIE OCAJIKU (MHEH, poca):
IIpH OHM)KEHHOM TeMIiieparype cpenbl, °C
4.4.1.16 |npu noHWKEHHOM aTMoc(epHOM JaBieHuH, [1a (MM pT. cT.) munyc 20
TIPU OTHOCHTENBHOM BIAKHOCTH He MeHee % (mpu Temmepatype | 22,67x10° (170)
28 °C) 95
Craruyeckas mbUIb (IIECOK):
4.4.1.17 | xoHUeHTpauus, r/m> 3
CKOPOCTb IIUPKYJISIIUH, M/C 0,5-1,0
[TnecHeBble rpUOBI:
4.4.1.18 |mpu OTHOCUTENHHON BIAXHOCTH, %o 95 -98
Ipu TeMueparype, °C 29

3aBUCHUMOCTh CIIEKTPATbHOM MJIOTHOCTH MPUBEICHA B TAOIUIE 5.
Tabmaua 5

[Tonnuana3on yacTor, I'l 20...35 355...710 710...1400 | 1400...2000
CniekTpanbHast HHOTzHOCTL 0,02 0,05 0.07 0,05
BUOpoyckopeHus, g/

4.4.2 Moaynu IUTaHUs JOJKHBI ObITh YCTOHYMBBIMU B YCJIOBUAX BO3ACHCTBUS MMOCTOSIHHOTO U
3HaKomnepemMeHHoro, ¢ 4actoToil 50 u 400 (I'1), MarHUTHBIX MMOJIEH, HAMPSHKEHHOCTRI0 398 A/Mm
(59).

4.43 Mopaynu nOUTaHUS JAOJDKHBI OBITh HPOYHBIMU IPH BO3AEHCTBUM 3HAKOIEPEMEHHOTO
MarHuTHOTO TMOJII C HampsbkeHHocThio 24 kA/M (300 D), ¢ MOCTENEHHBIM CHUXEHHUEM
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HANpPSDKEHHOCTH 10 HYJS NpU OOHIed MpOJOJKUTENbHOCTH BO3JAEHCTBUS HAMPSHKEHHOCTU
50 MuH, O CKOPOCTHIO U3MEHEHUsI MarHuTHOTO 1ot 1000 KA/M-C.

4.4.4 Monynu MUTAaHHS JTOJDKHBI OBITH NMPOYHBIMU TPH TPAHCIIOPTHPOBAHWU B YIAKOBAHHOM
BUJIE JTIOOBIM BUJIOM TPAHCIIOpTa Ha J1I000€ pacCcTOsHUE.

4.4.5 Moaynu nmUTaHUs JTOJDKHBI OBITh CTOWKMMH K BO3JCHCTBHUIO CHEIUaIbHBIX (akTopoB U u
C ¢ xapakTepuCTUKaM{ W TPyNIaMH YHHU(PHUIIMPOBAHHOTO HCIIOJHEHHS B COOTBETCTBUH C
Tabiuuen Sa.

Ta6J'II/II_[a 5a — HanmeHoBaHusA ClienuaJIbHBIX (baKTOpOB M 3HAYCHUA UX XapaKTCPUCTHUK

['pynmnbl yHUDUITUPOBAHHOTO MUCTIOJHEHUS 10
CretuanbHble $akTopbl cneﬁfiﬁgﬂéﬁﬁpw TOCT PB 20.39.414.2
MJIM7,5 MJIM15-MJIM120

7.1, — 7.Us Ve 1,4x1Y¢

71 7N, TW7, Ty — T.M11 3Vc
7.y 0,001x1V¢ 4,6x10"x1Y¢

7.C1 — 7C; 1,4x1Y¢
7C 7.C4, 7Cs Ve 4,1x1Y¢
7K 7.K — 7.Ks 1K 1K

Jna monyneit MJIM7,5 nomyctuMoe BpeMs MOTepU pabOTOCIOCOOHOCTH B Ipoliecce
Bo3zelicTBUs pakTopoB 7.1 — He Gornee 5 mc mpu 7.Ms = 1VYc.

Hst monyneit MIM15-MJIM120 pomyctumMoe BpeMs MOTEpU pabOTOCIIOCOOHOCTH B
nporuecce Bo3aelictBus (akropos 7.1 — ue 6onee 120 mc pu 7.1¢ = 3VYc.

4.5 TpeboBaHMS HAACIKHOCTH
4.5.1 [loka3arenn HaJIEKHOCTH:

- cpok ciyk0b1 Tcyim, J1eT 20;

- raMma-TnpoueHTHbIi pecype Tp, 4 150000 mmpu y = 97,5 %.
4.5.2 I'amMa-niporieHTHas: HapaboTKa MOJyNel MUTaHus 10 oTKas3a npu Y = 97,5 % B TUnoBoM
peXHUME OJKCIUTyaTalluM B IHpelenax cpoka ciayxObl 20 jer 1gomkHa OBITh HE MEHee
100 000 yvacos.

Xapaxkrepuctika THnoBoro pexuma: Upx = Usx nom; Ieeix = IBbix mom, Temmeparypa

kopmyca 85 °C.
4.5.3 T'aMMa-TIpoIIeHTHBIN CpoK coxpaHseMocTH Tcy npu y = 97,5 % npu XxpaHeHUn MOayiei
NIUTaHUS B  YNAKOBKE IIOCTAaBIIMKA B  YCJIOBHMSAX OTAIUIMBAEMBIX XPaHWIMI] WU
BMOHTHPOBAHHBIX B alaparypy, a Takxke B 3amuiieHHoM komiuiekre 3UI1, cocrasnser 20 ner.
4.5.4 T'aMMa-IpOLEHTHBI CPOK COXPaHAEMOCTH MOAYJIEH IHUTaHWS B HEOTAIUIMBAEMBIX
XpaHWIMILAX WM MO0Jl HAaBECOM JOJDKEH ObITh He MeHee 15 ser. XpaHeHue Mojysel mUTaHUs
Ha OTKPBITOM IUIOIIAKE HE TOIYCKAETCS.

4.6 KOMIUIEKTHOCTE
Kaxxnp1it caMOCTOSITENHFHO MOCTABIEMBIA MOJTYJIb TUTAHUS JTIOJKEH OBITh YKOMITJIEKTOBAH
MacropTOM, IPUHATHIM Ha 3aBOJE-U3TOTOBUTEIIE.

4.7 TpeboBaHUsI K KOHCEPBAIUH, YIIAKOBKE U MApKHUPOBKE

4.7.1 Ha moBepXHOCTH KaXIIOTO MOJIYJs MUTaHUSA JODKHO ObITh HaHeceHo kieiimo OTK u
npencraButens 3akazumka (I13), MapkupoBka ycmoBHOro 00O3HAYEHHUS, 3aBOJICKOW HOMEpP M
0003HayeHue BRIBOAA «1».

472  MapkupoBKka MOAYNS  NHTaHHUS  JIOJDKHA  COOTBETCTBOBaTh  TPEOOBaHUSIM
I'OCT PB 20.39.412.
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4.7.3 YnakoBka MOayJjield MUTaHUs JOJKHA cooTBeTcTBOBaTh TpeboBanusM ['OCT B 9.001 u
o0ecreynBaTh UX COXPAHHOCTh MPHU TPAHCIIOPTUPOBAHUHU M XPaHCHUH.

4.8 TpeOoBaHUs K TPAaHCTIOPTUPOBAHUIO M XPAHEHHUIO

4.8.1 KoHcTpykius Moysiel MUTaHUS U YIIAKOBKA JTOJIKHBI JOIYCKAaTh TPAHCIIOPTUPOBAHUE HA
T1000€ pacCTOSTHUE aBTOMOOUIIBLHBIM, KEJIE3HOAOPOXKHBIM, BOJHBIM M aBHAIIMOHHBIM BUJAMHU
tpancnopta B coorBercTBuM ¢ ['OCT B 9.001.

4.8.2 Monynu nUTaHUS JOJDKHBI JIONYCKaTh XpPAaHEHUE B YIAKOBOYHOM Tape B HeE
OTaIlJIMBAaEMbIX XPaHWIUILAX U HAa OTKPBITHIX IUIomaakax B coorBercTBuu ¢ 'OCT B 9.003.

4.9 TpeboBanus 6€30MaCHOCTH
TpeboBanusi 6e30MacHOCTH MOAYJICH MHTAHUS JIOJKHBI COOTBETCTBOBATH TPEOOBAHMSIM,
W3JI0’KEHHBIM B ntacropte Ha Moayiu nutanus u [OCT B 24425.

5 TPEBOBAHUS K OBECIIEUEHHIO KAYECTBA

5.1 OGecnieueHre U KOHTPOJIb KaYeCTBa Ha CTaJAUH IIPOU3BOJICTBA.

5.1.1 Obecrnieuenre U KOHTPOJIb KauecTBa Ha CTaJUH IIPOU3BOJCTBA JOJKHBI COOTBETCTBOBATh
TpeboBanusiM, ycrtanosineHHsM B ['OCT PB 20.57.412, TOCT PB 20.57.413 u HOpMaTUBHBIM
JIOKYMEHTaM CHUCTEMBI KaueCTBa, ACHCTBYIONIMM Ha MPEATPUITHH.

5.1.2 B mnpouecce u3roToBieHUuss MOAyAM nuTaHus mnpoxoasat 100 % TexHoJornyeckue
O0TOpPaKOBOYHBIC UCTIHITAHUS.
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8 TPAHCIIOPTUPOBAHUE U XPAHEHUE

8.1 Monynu mHUTaHUS TPAHCIOPTUPYIOT B YIIAKOBKE, IMPEIOXPAHSIOUICH OT MeXaHHMYECKUX
BO3JICHCTBUII M TNPSMOTO TOMAaaHusi aTMOC(HEPHBIX OCAIKOB, TPAHCIIOPTOM BCEX BHUIOB B
cootBercTBUM ¢ TpeboBanusmu ['OCT B 9. 001.

8.2 Monynu MUTaHus XpaHsT B YIIAKOBKE MMOCTABIIMKA WM BMOHTHPOBAaHHBIMU B alnmaparypy B
cocTaBe OOBEKTOB BO BCEX MECTaX XpPaHEHHUs, KPOME OTKPHITOM IUIOIIAAKH, B COOTBETCTBUHU C
tpedoBanusmu ['OCT B 9.003.

9 VKA3AHUNA 110 SKCIUIYATAIIMU

9.1 DOkcmnyaranusi Moaylel JOHKHA OCYIIECTBISATHCS C y4eTOM TpeOOBaHUU MO 3alluTe OT
cTaTHuYecKoro aekrpuuectsa B coorBerctBuu ¢ OCT 11 073.062.

9.2 VYcrtaHoBKy MOAyJedl MNUTaHUS U CIOCO0 MX KpeIJIeHHs B MHTAaeMO#l ammaparype
HEOOXOJUMO NPOU3BOJUTH C YYETOM MEXAaHMYECKMX Harpy3ok, B KOTOpbIX paloTaer
anmaparypa, 1 0TBOJia TeTljia OT MOAYJICH.

Monynu nutaHus, UMEIOIIHE Pe3b00BBIC BTYJIKH WU (hJIaHIIBI, MOTYT KPEITUTHCS K IIJIaTe
U K TEIUIOOTBOY BUHTAMHU.

HeoOxomuMo y4HTHIBATE OCOOCHHOCTH KOHCTPYKIIMM MOJIYJICH THTAaHUS TPH HX
KpEIUICHUU B ammnaparype. B ocHOBe KOHCTPYKIIMH JISKHT Me4YaTHasl IJiaTa ¢ dJIEMEHTaMH s
MIOBEPXHOCTHOTO MOHTa)ka, pa3MEIeHHas W 3aJuTas d3JacTUYHBIM KOMIIAYHAOM B
TOHKOCTEHHOM aJTIOMUHHUEBOM KOPIYCE C OTKPBITHIM JHOM CO CTOPOHBI BBHIBOJIOB. B cBsi3u c
3TUM HEAONMYCTUMO MPUIOKEHUE MEXAHWYECKUX YCWIMH NMpPU KPEIUIEHUH MOAYNS XOMYTOM,
TUTAHKOM, PaldaTOPOM U T.II. K SJJaCTUYHOMY KOMIAYHAY MOJIYIIS.

B ycnoBusix OonblIMX MEXaHMYECKHUX BO3ACUCTBUN MOIYJIH, HE MMEIOIINME PE3bOOBBIX
BTYJIOK WIU (hJaHIeB, PEKOMEHIYyeTCs MOAKJIeHBATh K IEYaTHOW IJIaTe WM dSJIeMEHTaM
KOHCTPYKIIMU Kiesmu-aemndepamu (Hanpumep, KBK-68). Jlomyckaercs HaHOCUTH KieH-
nemriep Ha OTKPBITOE JHO KOPIyca cO CTOPOHBI BHIBOJIOB.

Monynu nurtaHusi, Kak MpaBuUio, TPeOyIOT YCTaHOBKM Ha TEIUIOOTBOJ C IUJIOTHBIM
MIpUJIETAaHUEM UX Yepe3 TEIJIO0TBOAAILYI0 nacTy (Hampumep, KIIT-8).

CripaBouHble 3HAUYEHHS BBIXOJHOW MOIIHOCTH 0O€3 TEIUIOOTBOJA, OPHUEHTHPOBOUYHBIE
reOMEeTpUUYECKUEe MapaMeTphbl AIOPATIOMUHUEBBIX PAAHATOPOB JJISl YCIOBUS KOHBEKI[MOHHOTO
OXJIQXKICHUS TIPUBEICHBI B TaOIHIIE 8.

Tabnuma 8
Monyns CyMMapHas 1io1majib Tonmuna MakcumanbHas
MATAHUSA pazauaropa Ipu TeMmIeparype OCHOBaHMS BBIXO/[HAasl MOILIHOCTb
50 °C, He MeHee, cM? paauaropa, He 0e3 TerI00TBO/Ia B
MEHEe, MM HKY, Bt
MJIMS5-I1 40 2 3
MJIM7,5 60 2,5 6
MJIM10-I1 80 2,5 6
MJIM15 (IT) 115 2,5 8
MJIM30 (IT) 250 3 14
MJIM60 (IT) 450 4 22
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IIpooonoicenue mabauyvl 8

Monayns CyMMapHas miomajib Tonmuna MakcumanbHas
MATaHUSA paauaTopa Ipu TemMneparype OCHOBaHUS BBIXOJIHAsi MOITHOCTb
50 °C, e MeHee, cM> paauaTopa, He 0e3 TEeILUIO0TBOA B
MEHee, MM HKY, Bt
MJIM120 (IT) 900 4 50
MJIM200-I1 1500 4 80

JlomyckaeTcss yCTaHOBKa MOJIyJied Ha  TEIJIOOTBOABI  JIOOOW  KOHCTPYKIIHH,
obecrieunBaroIel 3ajaHHYI0 TeMIlepaTypy KopIyca MOJIyJei, B TOM 4YHCIEe HCIOJIb30BaHUE
MPUHYIUTETHLHOTO 00/1yBa.

9.3 HeoOxoauMo THIATEIBHO KOHTPOJIMPOBATH HPEIEIbHYIO TEMIIepaTypy Kopiyca MoAyjen
MUTAHUS C LENbIO0 HE TPEBBILICHUS 3HAYCHUH, yKa3aHHBIX B Tabnuie 4 Hacrosuux TY. JlaTuuk
TeMIIepaTypbl YCTAHOBUTh HAa CEPEIMHY KPBIIIKA MOAYJSA, IPU 3TOM HEOOXOAUMO NPUMEHSThH
TeronpoBoasiyto nacry (Hanpumep, KIIT-8) w1 ymMeHblIeHUs TEIIOBOTO COIPOTUBIICHUS
MEXJy AAaTYMKOM M METaJUIMYECKOW KpbIIKON. Eciin MoAynb MpUKpEIUIeH K pajguaTopy U HET
BO3MOXXHOCTH TIPUKPEIUICHUS JaTYMKa K KpPBIIIKE, TO JOIYCKAaeTCs YCTAaHOBHUTH JaTUUK C
IIPUMEHEHUEM TEeIUIONPOBOJAIIEH MacThl K CEpeJUHE OJHOM M3 JJIMHHBIX OOKOBBIX CTOPOH
MOJYJIS.

9.4 3ampemaercs BKJIHOYATh MOAYJIM MHUTAaHUS BO BpeMs MPOBEPOK C MOMOLIbIO KOHTaKTHBIX
YCTPOKCTB, JOMYCKAIOIIUX KPATKOBPEMEHHBIC TIEpEPhIBHI KOHTAKTOB (Ipedesr).

9.5 Jlomyckaercs IpH NPOBEJECHUM BXOJHOIO KOHTPOJIS, TEXHOJOTHYECKUX IPOBEPOK,
71a00pAaTOPHBIX MCIBITAHUN OCYLIECTBIIATH MOJKIOYEHHE IMalKOoW B TeyeHHEe 2 ¢ Ha OJUH
BbIBOA. /I BXOAHOTO KOHTPOJS PEKOMEHIYeTCsl HCIHOJIb30BaTh CTEH]J IMPOBEPOUYHBII
BKIOC.441461.101, nocraBnsieMblil TpeaPUATHEM-ITPOU3BOIUTEIIEM MOIYJIEH.

9.6 3ampenaercss NPOU3BOJAUTH MOHTaX M MOJKIIOYEHUE MOJYJEH K AJIEKTPHUUECKUM LEIsM,
HaXOJSIIMMCS [TOJT HAIIPSPKEHUEM.

9.7 Ilaiiky BBIBOAOB MOAYJICH NHUTAaHUS PEKOMEHIYETCS MPOU3BOAUTH HJIEKTPONAsIbHUKOM
MOIIIHOCTBIO He Oosee 60 Bt nmpu temmeparype ve Oosiee 260 °C B TedeHune He Ooiiee 5 ¢ HA
oJuH BbIBOJ. Jlomyckaercs maiika BbIBOZOB He Oojee 3 pa3 Ha pacCTOSHUM HE MEHEe 2 MM OT
kopmyca. [laliky rubkoro NnpoBOJHMKAa K KOPIYCYy MOAYJIS WIM MalKy KOpIyca MOAYIS K
3a3€MJISIIOIIEMY NIPOBOJHUKY PEKOMEHAYETCS MPOU3BOAMTH NIEKTPONASNIBHUKOM MOIIHOCTBIO
80 Bt npu Temnepatype He 6o1ee 350 °C B Teuenue He Ooinee 30 c.

[Taiiky ruOKoro mpoBOJHHKA PEKOMEHAYETCs MPOU3BOJAUTH K OOKOBOW MOBEPXHOCTH KOpITyca
MOJTYJIS.

JlonmyckaeTcst 00pe3ka HEUCIOJIb3yeMbIX BBIBOJIOB Ha paccTOsIHUM He MeHee 0,2 MM oT

IJIOCKOCTH KOMITayH/1a.
9.8 Jlns oOecnedyeHUs: HaAEeKHOW pabOTBl MOAYNIS MHUTAaHUS W TUTAEMOM ammaparypsl
HEOOXOJMMO IIYHTUPOBAaTh BXOJHBIE U BBIXOAHBIE IENU KaXJAOr0 MOAYIS HUTAHUS
KepamuueckuMu KonjeHcatopamu Cpx, Cppix, Hanpumep, thna K10-478 (peamnodTHTensHo),
K10-47a, cooTBeTCTBYIOLIErO HampsyKeHUs B COOTBETCTBUM ¢ puc. 6.la, 6, B (mis
OJJHOKAHAIBHOTO M JIByXKAHAIBHOTO MOJyNeil THTaHHA COOTBETCTBEHHO). EMKOCTB
KOH/IEHCAaTOPOB BBIOMpaeTcs coryiacHo Tabnuie 9.

[Ipu pabGore Moaynss NHUTaHWS HA JAMHAMUYECKYIO Harpy3Ky C I€JIbl0 yYMEHbIIEHUS
JTMHAMUYECKON HecTaOMIBbHOCTH PEKOMEHIYETCsl YBEIMYUTh €MKOCTh KOHJeHcatopoB Cpx U
Ceeix 3a CuUéT mnapajUIeIbHOTO TMOJKIIOYEHUS K HHUM TaHTAJOBBIX AJIEKTPOJIIUTUYECKUX
KoHjeHcaropoB tuna K53 (mpeamourutensho), K52, coorBercTBytomero Hampspkenus. Ilpu
sToM niponsBeienne Uppix: Cppix TOMKHO OBITH He Ooree:

- o1ia MJMS; MJIM7,5 - 500 B Mx®;
- gt MJIM10 - 1000 B Mx®
- g MJIM15 - 1500 B Mx®;
- gnst MJIM30 - 2500 B Mx®;
- g MJIM60-MIM200 - 5000 B Mx®.
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JInst nByXKaHAIBHOTO MOy s muTaHus BenuuuHa Uppix:Cppix A1 KQKIOTO M3 KaHAIOB B
7IBa pa3a MEHBIIIE.

KonaeHncaTopsl TODKHBI OBITH PacloiOKEHBI B HEMTOCPEACTBEHHOHM OJM30CTH OT BBIBOJOB
MOJTyJIsl IUTAHUS Ha paccTOsTHUM He Oostee 10 Mm.

MonyJb nuTaHus

CBbIX

+BBIX 7 +BbIX1
Cex Cex
+BX F +BX
+ +
CBbIX
-BX F -BX
-BBIX {7 -BbIX2
—L—
Cll I
I
Puc.6.1 a
Mony.s nuranus M/IM-2
CBbIX
+BbIX {7 +BbIX1
Cex Cex +
+BX +BX Coinx
+
OBII] 7 OBII
+
CBbIX
-BX & -BX
-BbIX ) -BbIX2
CBbIX
—l—
C1 I I
|
Puc.6.16

Monysab nuranauss MIAM-211

BbIX1 o 7 +BbIX1
4 ° °
+BX g Cex  CBx _L LL
+BX CBbIX
+ -BbIX1 I I g -BbIX1
+BbIX2 [———1 {J +BbIX2
-BX g -BX T — CBbIX
-BBIX2 C ) -BbIX2
BBIX
hE
C1

Puc.6.1 s

Taxxkxe B clydasx T[HTaHUS YYyBCTBUTENIBHOM ammaparypbl JUIsl  TOBBIIICHUS
ANIEKTPOMArHUTHOW COBMECTHUMOCTH MOJKET YCTaHaBIMBaThcs KoHueHcaTtop Cl EMKOCTBHIO
3,3 HD...15 HO CcOOTBETCTBYIOLIErO HAMpPsHKEHUS, coeuHs oM BoIBOAb Upx U Uppix WM
“O6m1.”. LlemecooOpa3HOCTh YCTAHOBKM KOHJIGHCATOpPA OMpPEAeIsIeTcs B Ipolecce OTpadOTKU
anmapaTryphbl.
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Tab6muia 9

Bxoanas MomHoCTh, BT
5;7,5; 10 15; 30 60; 120 200
Cax, Carix, MKD 0,47-1,5 1-3 2,2-6,8 12-24

[Tpu Hanuyuu NPOTSHKEHHBIX TMHUN CBS3U (THHOM 6ojee 2 cM) Beixoaa (+Usbix, -UBbIx,
O6m) u Bxoaa (+Upx, -Upsix) MOZYJISl MUTAHUS 10 Pa3bEMOB, BBIXOJHBIX U BXOJHBIX KOJIOJIOK,
MUTAEMbIX (PYHKIIMOHAJIBHBIX Y3JI0B HEOOXOJIMMO YCTaHABIMBATh KEPAMHUECKHE KOHICHCATOPBI
COOTBETCTBYIOIIETO HAINPSHKCHHS Ha MyTH CICIOBAHUS JMHHUN CBS3H, HallpHMEp, HA KOHTAKTax
Pa3bEMOB U B IICTISAX AIEKTPONUTAHUS (PYHKIIMOHAIBHBIX Y3JI0B, pUC. 6.2.

X1 X2
Mony b nuTAHUS
+BX +BbIX 9 + 1 ]
C | C C | C DyHKIMOHATBHBII
1 L o
-BX -BbIX A - 2 >
Puc.6.2

Kepamuueckue konaencaroppl C ycranaBinuBaTh Tuna K10-478B (mpearnodtuTenbHO),
K10-47a. EmkocTs koHJieHcaTopoB 0,47-1,5 Mk® cOOTBETCTBYIOLIETO HANPSKEHUS.
9.9 Jlns oco00 YyBCTBUTEIBHONM K HMMIYJIbCHBIM IIOMEXaM ammapaTypbl PEKOMEHIyeTcs
yCTaHABIMBATh Ha BBIXOJ MOAYJEH MUTAaHMS (IO BO3MOXXHOCTH UM Ha BXOM) NBYX- (TpEX- s
JBYXKaHAJIBHBIX MOIYJICH MUTaHMs) - 0OMOTOUHBIC Apoccenu L Ha GeppHUTOBBIX CepAcUHUKAX,
a Taxke Ha BXoJ KoHaeHcaTopbl C2, C3 B cooTBeTcTBHHM C puc.6.3 a, 0, B (1711 OJTHOKAHAIBHOTO
Y JIByXKaHAJIBHOTO MOJIYJIEH MUTaHUS COOTBETCTBEHHO).

MonyJib AT aHUSI

- - —1c
g:' .: BX CB!;{C2 +BX +BLIX CBbix CBBIX z +BBIX
I L I L
|__°uuu| + I ‘L L
T o | —_ T o™ —T
I I A
-BX ZH } -BX -BBIX {7 -BbIX
i —L—
Puc.6.3 a
MonyJb nuranus MAM-2
TBX g|' 7T Cex Cex BX BBIX Cebix CBBIX CBbIX g +BBIX
| | C2 n .l L
I L I + .[W
1 e
|I——= t2x | OB _! {J OB
| | o e
I I C3
- i } -BX -BBIX -
Bxgl_ P _I Csbix CBbIX CBbIX g BBbIX
i —L_
Puc.6.36
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Monyab nuranus MAM-211

TBX gf — T 7 7 Cex Csx TBX +BBIX1 Cebix CBbIX CBbIX z+BI)IX1
L
| | C2 B3 P Vet O
| | .I Y'Y I
| L|! n -BbIX1 I {7 -BbIX1
== 3|
| | +BBIX2 [— L 5 +BBIX2
| , Ty
o
-BX ZH } S fex -BBIX2 -BBIX2
—_—— — = Cebix CBbIX CBbIX
= —L—
Puc.6.3 6

Jlpoccenu HaMaTBIBAIOTCS CIBOEHHBIM (CTPOEHHBIM JUISI BBIXOJA JIBYXKaHAJIbHBIX
MOJyJel THUTaHUS) TPOBOJOM COOTBETCTBYIOLIETO CEUEHHS Ha KOJIBLIEBOM CEepICUHUKE
K10x6x4,5 ... K20x12x6 wu3 d¢eppurta 2000HM1 ... 6000HMI1 Tak, d9toObl 0OMOTKa
PaBHOMEPHO TIOKpHIBAla CEPAEYHHMK B OJMH CIOH. EMkocTs koHaencatopos C2, C3 -
3,3...15 H®D COOTBETCTBYIONIETO HAMPSIHKEHUS.

HeoGxomumo oOpammate BHUMaHME Ha MPAaBUIBHOCTh PA3BOAKH IE€YATHBIX IUIAT
(MpaBUIILHOCTD MOJIKIIFOUEHUSI O0BEMHBIX POBOJHUKOB) B COOTBETCTBUH ¢ puc.6.4 a, 0.

Mopyne nHTAHAA

Fappre (0]... 03 M) Ipo CeMEF E e Y4THED ITDOECHHER X

*Uper .
e 7 L%

_BBEIZ i

e )

-UBBLE

Puc t4a Ilpaeunruo
HPDTMMMCEBH

Mﬂfﬁ"mi MHTAHHA Tomme nexyaTHR: MpoOBOTHEDE
[LFpIEA MeHee 2 M)

+1JErD |
@ . i 7

CBLEI .

-UsbD

Puc 646 Henpaepuneuo

9.11 Jlnst 6OABIIMHCTBA TPUMEHEHUN TTOJIE3HBIM SIBJISIETCS 3a3€MJICHHE KOPITyca MOJYJISI yepes
BbIBOJ] «Kopmyc» (ecnmu OH TpeaycMOTpeH), pe3bOOBbIe BTYJIKH WM THOKUH MPOBOIHHMK
MPUINIASHHBIA K KOPIYCY MOXYJs, BO3MOXXHA TAaKXKe Mailka KOopmyca MOAYJs IHUTaHUs
HEIOCPEACTBEHHO K 3a3¢MIIIOLIEMY IIPOBOJAHUKY.

9.12 JIuCTaHIIMOHHOE BBIKITIOYCHUE/BKIIIOUYCHUE MOXKET OCYIIECTBIATHCA C  TOMOIIBIO
MEXaHUYECKOT0 (pesie) WK IEKTPUUYECKOT0 KITI0Ua THUTIA OTKPBITHINA KOJUIEKTOP.

BeIkirroueHre MOyJIsl MUTAHUS JOJHKHO OCYIIECTBIATHCS coequHeHrneM Beioja "BKIJI" ¢
BeiBoIoM "- BX". Ilpu sTOoM uepe3 KiI04 MOXKET MNpOTeKaTb TOK He Oojee 5 MA, a
MaKCUMaJIbHOE TaJieHHE HampspKeHUs Ha Kirode JOJDKHO OblTh He Ooznee 1,1 B. Bximtouenue
MOJYJS THUTAaHUS OCYIIECTBISETCS pa3MbIKaHWEM KJloya 3a BpeMs He Oornee 5 MKC.
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B pa3oMKHYTOM COCTOSIHMM K KIIIOUY TPHJIOKEHO HampsbkeHue He Oosiee 15 B, momyctumas
yTeuKa TOKa uepe3 KJII0Y He JIOJDKHA MPEBBIIATh 5 MKA.

9.13 BeIBoaBI MOAYJIEH MUTAHUS OMYCKAIOT UX MOKPBITHE IMOCIE MAKU JIOOBIM THIIOM JIaKa,
HCIIOJIb3YEMBIM JUIsl TIOKPBITUI NasiHBIX COEAMHEHUH (Hanpumep, YP-231).

9.14 Ilpu MoHTa)xke MOAYJsl NMUTAHUS B allaparypy 3aKka3uyuka MOMEHT 3aTSHKKH BHHTOB
JoJKeH ObITh He Ooiiee 6 + 0,2 xkre-cm anst pe3bObl M3 u 4 £ 0,2 xre-cm amst pe3bobl M2,S.

9.15 lomyckaetcst 0Ope3ka BBIBOJAOB MOJyJIeH MUTAHUS; [IPH STOM OCTAaBILIAsICS AJTMHA BBIBOAA
JOJKHA OBITh HE MEHEE 3 MM OT IJIOCKOCTH KOMITayH/1a.

9.16 Ilpu wuCHONB30BaHUM MOJYJEH TUTAHUA B COCTaBE M3JCIUN TOTpEOUTEIs,
MOJIBEPTafOIIUXCS BIIATO3aIIUTE WM WHBIM OIMEpaIusaM OOIIel TeXHOJOTHYeCKol 00paboTKH,
JIOIIYCKaeTCsl KPaTKOBPEMEHHOE 00€3KUPUBAHKUE U3/IETUIl C YCTAaHOBIEHHBIMHU B HUX MOJYJISIMU
MUTAHUSL TOJIBKO B CIHMPTO-OeH3MHOBOM cMmecu 1:1 B TeueHmm He Oosnee 3 MUH, UCKIIOYas
HCIOJIb30BaHNE BUOPALIMOHHBIX U YIBTPA3BYKOBBIX CIIOCOO0OB 00PabOTKH.

9.17 Tlpu wWCNONB30BAHUM JIBYXKAaHAJbHOTO MOJAYJS NUTAaHUS B PEXUME OJHOKAHAIBHOIO
HeoOxonumo K BeiBojam "+BbIX 1", "OBILI", "- BbIX 2" ("+BbIX 1", "-BbIX 1" u "+BbIX 2",
"-BbIX 2") moacoequHUTH OOpAaTHO-BKIIOYCHHBIE JHOABI C TMapaMeTpaMH: MPSMOM TOK He
MeHee 1 A u oOpaTHOE HanpsHKEHHE HE MEHEE YIBOGHHOTO BHIXOTHOTO HAIPSIKEHUS.

9.18 Tloxactpoiika BBIXOJHOTO HAMPSIKEHHS] TO3BOJISIET W3MEHHUTH BBIXOJHOE HaNpPsHKCHHE
MoAyJs B mpezaenax £ 5 % OTHOCUTEIbHO HOMUHAJIBHOTO 3HAUYEHHUS.

Jns  NOBBIIEHUS HANpPsKEHHWsT Ha BBIXOAE OAHOKaHalIbHBIX Moxyied MJIM-II
MomrHocThI0 5 — 200 BT Ha 5 % HeoOxogumo coeauuuTh BuIBOABI «[IOJICTP» m «-BbIX»
(«-OC»).

J171s1 NOBBIILIEHUS BBIXOAHOTO HANPSKEHUST MOAYJISl MEHee, yeM Ha 5 % Mexay BbIBOJaMU
«IOJCTP» m «-BbIX» («—OC») Heobxomummo ycTaHOBHTH pe3uctop R1 (puc. 6.5, a),
BEJIMYMHA KOTOPOTO paccuuThIBaeTcs o popmyse:

Ri1=1[2,1 X (Unom — 2,5) / (Usbix — Unom)] — K, [kOm],

rae Ugom — HOMUHAIBHOE BBIXOJIHOE HAIpshKeHHe Moy, B
Usbix — TpeOyemoe BeixoaHoe HamnpsbkeHue Moayist (ot Unom 10 1,05 Unom), B
K — koadumuent, onpenensempiii u3 Tabauisl 6.3

Tabmuna 6.3 Tab6muna 6.4

UnowMm, B K, kOm UnomMm, B K, kOm
5 21 5 18,5
6 24,5 6 32,6
7 27 7 48,2
9 30,3 9 81,6
12 33,3 12 134
15 35 15 189
20 36,8 20 281
24 37,6 24 356
27 38,1 27 412
30 38,5 30 469
32 38,7 32 507
35 39 35 563
36 39,1 36 582
40 39,4 40 658
45 39,7 45 752
48 39,8 48 809
60 40,3 60 1036
80 40,7 80 1416
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JIns mOHM>KEHUs HANIPSDKEHUS Ha BBIXOJI€ OJHOKaHAIbHBIX Moayed MJIM-II momHoCThIO
5—200 Bt Ha 5 % Heobxoaumo coenuHuTh BBIBOIBI «[IOJICTP» u «+BbIX» («+OC»).

JJis IOHMKEHUS BBIXOJHOTO HAIMPSHKCHUS MOAYJS MeHee ueM Ha 5 % MexXIy BhIBOJAMU
«IOACTP» m «+BbIX» («+OCy») HeoOxomumo ycTaHOBUTH pe3uctop R2 (puc. 6.5, 0),
BEJIMYMHA KOTOPOTO PacCUUThIBaeTCs 1Mo Gopmyse:

R2 = [(Unom — 2,9) x(Unom — 2,5) / ( Unom — Upsix)] — K, [KOm],
rae Unom — HOMHHAIBHOE BBIXOJIHOC HAINPsHKCHHE MOyIIs, B
U — tpedbyemoe BoixogHoe HampspkeHue Moayis (0T Unom 10 0,95%XUnom), B
K — koadumment, onpenensemsiii u3 Tadauisl 6.4

+0C \ +0C —\

+BX +BbIX +BX +BbIX
IMMOACTP _[|] ﬁl R2
R1 Ruarp TTOJICTP Ruarp

-0C -0C

-BX -BbIX -BX -BbIX
a) 0)
Puc. 6.5

9.19 TloBelmieHre TOYHOCTH cTadMIM3anuu. JJisi KOMIIEHCAUU TTaJICHUs] HAPsDKCHUST Ha
KOHTaKTaX U MPOBOJIAX, MPEJOTBPAIICHUS BIUSHUS AKTHUBHBIX COMPOTUBJICHHA KOHTAKTOB U
MPOBOJIOB HAa TOYHOCTh CTAOWUIIM3AIMM HANPsHDKCHUS TP U3MEHEHUH HArpy3Kd MOAYJIH C
uHaekcoM «P» B KoHIe 0003HAYeHHS C BBIHOCHOM OOpaTHOW CBSI3bI0 JOJKHBI OBITh
MOJIKJIIOYEHBI 110 1eru oOpatHoi cBsizm «OC» HEMOCPEJACTBEHHO K Harpyske (puc. 6.6, a).
[ToakmroueHrne BUTON Napou, JuamMeTp MpoBOAHUKOB d > 0,2 MMm.

B cnygae, korma obpaTHas CBS3b HE UCTOJIB3yeTcs, BEIBOI «+OCy» M0oDKeH OBITh COSIUHEH
¢ BeIBOJIOM «+BbIX», a BeiBos «-OC» H0mKeH OBbITh cOeTUHEH ¢ BBIBOIOM «-BbIX» (puc. 6.6 0).

+0C \ +0C
+BX +BbIX +BX +BbIX
Ruarp [] Ruarp
-0C -0OC
-BX -BbIX -BX -BBIX
a) 0)
Puc. 6.6

9.20 Monynu ¢ unaekcoM «P» B KOHIle 0003HAYEHHUs JOMYCKAIOT MapauieTbHOEe COeTUHEHNE
MOJYJIEH 1O BBIXOAY (10 EBSITH MOJYJEH) Mpu paboTe Ha OOIIYI0 HArpy3Ky U 00€CIeunBarOT
BBIPABHUBAHKME BBIXOJAHBIX TOKOB MOAYJEH. MOIIHOCTh Harpy3Ku pacCUMTHIBAETCS UCXOJs U3
TOTO, YTO CyMMapHas MOITHOCTh JOJDKHA ObITh paBHa NXPgpix, rae Pppix — HOMUHaNIBbHas
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BBIXOJTHAsT MOIIHOCTh KaXXA0ro MoAyJs ¢ koddduimentom 3arpysku 0,7; N — KOJTUYECTBO
moyieit (N<9).

[Mpenoxpanuten FUIL...FU9 nomxHBI OBITH pacCUMTaHbl Ha TPEXKPATHBIC 3HAYCHHS
TOKa, MOTPEOIAEMOro MOAyJIeM Npu BKIOUeHUH. BoiBozbl «+OC», «-OC» Kaxa0ro MoIyis
MOJIKJIIOYAIOTCS HEMOCPEACTBEHHO K Harpy3ke B OAHOM Touke (puc. 6.7) i KOMIEHCALUU
NaJCHNUs] HalpsOKEHUS Ha IPOBOJAX M KOHTakTax. JlIMHa IPOBOAHMKOB, COEIUHSIOLIMX
MOJIyJIM C HArpy3KOM (AJ1 KayKJJ0T0 MOAYJIS), HE TOJKHA MpeBbImath 10 M.

1 [T 9

FU1 +0C FU9 +0C

+ & =—— +BX +BbIX =— +BX +BbIX

=Uspx

TTAPAJT TTAPAJT [] Ruarp

-& -BX -0C -BX -0C

-BbIX -BbIX

Puc.6.7

9.21 TloBblieHne HaAE&KHOCTH. BO3MOXKHOCTH HapaieIbHOTO BKJIIOYEHMS, BBIHOCHAS
oOparHas CBsI3b B MOAYJIAX C MHAEKCOM «P» B KOHIIE 0003HAUYEHUs MO3BOJIAIOT CO3/1aBaTh HA
UX OCHOBE HaJEXHBIE CHUCTEMBl 3JIEKTPONUTAHMUS MO cxeme peszepBupoBanus N+1, rae N
MoJayJed oOecrneyrBaroT MOLIHOCTh Harpy3ku Phom, a OIMH MOAyJdb MOIIHOCTBIO Prom/N
UCTIONb3yeTcsl Kak pesepB. [Ipemamonoxkum, uro monHas Harpyska cuctembsl 420 Bt, B aTOM
cilyyae s 3JeKTponuTanus Tpedyrores nate moxyiaeit MAM120-111P wiu MJIM120-1VIIP ¢
kodduruentom 3arpy3ku 0,7. Illlecroit momynbp — 310 pe3epB. Auonbl, BKIIOYEHHBIC HA
BBIXOJIE Kakaoro Monyis (puc. 6.8) 3ammumaror cucremy npu K3 Ha BbIXozne OTKa3aBILEro
MOJTYJIS.

1 T 9
FU1 +0OC FU9 +0C
+@——E3— +BX +BBIX =— +BX +BpIX T}
VDI VD9
=Uspx R
ITAPAJI TTAPAJI [] Harp
-2 BX -0C BX -0C
-BBIX -BBIX
Puc.6.8
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VYBenuueHnue cpeHero BpeMeHu Mexy oTkazaMu (Tcpc) A CHCTEMBI ANEKTPONUTAHUS C
pesepBupoBanueM N+1 nocTuraer 3HaueHUs

TCPM2
Tepe= ;
TexIT (N+))
=0

rae

- Ts — Bpems 3aMeHBI MOAYIIA,

- Tcpw — cpeHee BpeMst HapaOOTKU Ha OTKa3 OJJHOI'O MOAYJI,

- N — MUHUMaNbHOE KOJMYECTBO MOJAYJEH mNHTaHUSA, HEoO0XoAuMoe uii oOecreyeHHs

TpeOyeMOii MOIIHOCTH HATPY3KH.
Puom
N=——
Pm
rue
- Prowm - TpeGyeMast MOIIIHOCTh Harpy3ku, Pv — MOIIIHOCTB OZIHOTO MOJYJIS IIUTAHHUSI.

Cucrema o0najgaer BBICOKOW HaJI&KHOCTBIO TOJBKO HPU YCIOBUM CBOEBPEMEHHOMU
3aMEHBbI MOJYJIsA, TTIO3TOMY CHCTeMa J0oJbkHa uMmeTh uHaukanuoo (R1...R9, VD10...VD18) unu
JUCTAHIIMOHHYIO CUTHAJIM3ALUIO ONEpaTopy 00 OTKa3aBLIeM MOJYJIE.

9.22 Ilpu npuMeHEeHUH MOyJIel MUTAaHUS B YCIOBUSX BO3/IEHUCTBUS MOBBIILIEHHOW BIaKHOCTH,
COJISIHOTO (MOPCKOT0) TyMaHa, arpecCHBHBIX Cpel, CTaTHYECKOM, JAMHAMHUYECKOW NbUIM U
IIeCKa, IJIECHEBBIX I'PUOOB PEKOMEHIYeTCsl ONOJIHUTENIbHAs IepMeTH3alMsl MOAYJEH J1akoM
YP-231 TV 6-10-863 nmu O1I1-730 T'OCT 20824.

[TongpoOHO pexkoMeHAalUuu MO NPUMEHEHUI0 MOAYNEH B ammnaparype H3JI0KEeHbl B
pykoBoasamux Texundeckux Marepuanax (PTM) BKEOC.434732.503 1.

10 TAPAHTUUN U3T'OTOBUTEJIA (IIOCTABIIUKA)

W3rotoBurens (MOCTaBIIMK) TapaHTHUPYET COOTBETCTBHE KadyecTBa MOAYJIEH MHUTaHUS
tpeboBanusM BKIOC.430609.001-01 TY mpu coOxironeHun noTpeduTeneM yciaoBUN U MpaBUil
JKCIUTyaTallid, XpaHEHUs M TPAHCIOPTUPOBAHUS, YCTAHOBJIEHHBIX AKCILUIyaTal[MOHHOMN
(TeXHUYECKON) TOKYMEHTAIIUEH.

I"apanTHitaelii cpok - 20 neT co aHg npuemMku uzaenus [13.

I'apantuitHas HapaboTka B mpenenax cpoka ciyx0bsl 30 000 yacoB mpu HeOrpaHUYEHHOM
KOJIMYECTBE BKIIFOUECHMI.

11 TIACITOPTU3ALIA

Kaxapiii caMOCTOSATEIbHO MOCTABIIEMbIN MOAYJb MMUTAHUSA, B TOM 4Kcie U Bxoasmuil B 3UII,
JIOJKEH OBITh YKOMILJIEKTOBAH MAaCIIOPTOM.
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