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Hacrosimee pyKOBOACTBO MO AKCIUTyaTalldMl PAcIpPOCTPaHSIETCS Ha W3BEHIATEIH MOYKapHBIC
nuHelHbId TerioBele cepun «UITJIT» (mamee — w3Bemarens), pa3pabOTaHHBIE W HM3TOTOBJICHHBIC
AO «CITEHABTOMATHKA» B cooTBeTCTBUHU ¢ TeXHUYECKHUMH yciaousimu TY 26.30.50-027-05804631-
2024.

Hacrosiiiee pykoBOACTBO MO 3KcIUTyaTauuu (nanee —PD) mpenHazHaueHO JJIi O3HAKOMIICHUS C
KOHCTPYKIHEH, TEXHUYECKUMHU XapaKTEPUCTHKAMH, HA3HAYCHUEM 1 0COOEHHOCTSIMH Pa0OOTHI, a TAKXKe JJIs
o0ecreyeHns: MPaBUJIBHOTO TEXHUYECKOro OOCITy)KMBaHUS, TPAHCIIOPTUPOBAHUS, XPAHEHUs, MOHTaXa U
SKCIUTyaTallMy U3BEILATEIICH.

W3zBemarens cootBercTByeT TpeboBanmsm TP TC 043/2017, TOCT 34698-2020, TOCT 25804.2-83,
I'OCT 25804.3-83, TOCT 25804.4-83.

B cocraB u3Bemareins BXOAUT clieayoliee 000pyJ0BaHuUE!

- YyBCTBUTEILHBIN 37eMeHT (TepMokadess cepun UITJIT) (manee — Tepmokabens);
- 6110k 00paboTKH (oXxkapHbIi HHTEpPericHbI Moy b [IUM) (nanee — moayns [TUM).
BapuanTs! ucnonnenuil nu3senaresns npuseneHs! B [lpunoxenun A.

[lepconan, BBHITOMHAIOMUI JTI00BIE paOOTH C MU3BEIIATENSAMH, TOJKEH MPONTH OOIIETEXHUYECKYIO
MOJTrOTOBKY M MHCTPYKTaXX Ha paboyeM MecTe MO MpaBHiaM dKCIUTyaTallud U MepaM 0e30IacHOCTH MpHU
pabore corimacHO TpeOoBaHMSIM 1. 8, a TaKKe M3Y4YHTh Hactosmee PD u IKCIuTyaTaloHHYIO
ToKyMeHTaruio (nanee — 3J1) Ha COCTaBHBIE YaCTH U3BEIIATEIS:

— CEITA.425212.002 PD Tepmoxkabens cepun UIJIT (PHSC);

— CEIIA.437131.016 PO, CEITA.437131.016 IIC Iloxapusiit uatepdericubiii moxyns [IMM-71;

— CEITIA.437131.017 P3, CEITA.437131.017 IIC Iloxapuslit untepgeiicubiii moayns [IMM-71 DIN;
— CEITIA.437131.018 P3O, CEITA.437131.018 IIC IToxxapuslii untepgeiicubiii Mmoayns [TMM-72;

— CEITIA.437131.019 PD3, CEITA.437131.019 IIC IToxapusrit uatepdeiicasiii moayns [TMM-71/1;

— CEITIA.437131.020 PD, CEITA.437131.020 IIC IToxapnsrit untepdericasiit moayns [TMM-72]1.

[IpennpusTHEe-N3rOTOBUTENh MOXET BHOCHTH HM3MEHEHHS B KOHCTPYKIMIO H3Bemarens 0e3
MIPEIBAPUTEIILHOTO YBEJIOMIICHHUSI TTOTPEOUTEINS, COXpaHssi OCHOBHBIE IKCILUTyaTallMOHHBIE CBOMCTBA
3aJJaHHbIE TEXHUYECKHUE XapAKTEPUCTUKU.

[Ipu mpoekTHpoBaHWUK HEOOXOIUMO pPYyKOBOjACTBOBaThCs TpeOoBanusiMu CIT 484.1311500.2020
«CucTemMBbl NMOXKapHOH CUTHAIM3AaLMU U aBTOMATHU3alMsl CUCTEM IPOTHBOIOXKApHOH 3amuThel. HopMmbl 1
npaBwia npoexktuposanus», CII 485.1311500.2020 «YcTaHOBKM MOXapOTYLIEHUS AaBTOMAaTHYECKHE.
Hopmbl u mnpasuna npoextupoBanus», CII 486.1311500.2020 «IlepedeHp 3pmaHuii, COOpYKEHH,
MOMEIICHUH 1 000pyI0BaHHS, TIOUICKAIIUX 3aIIUTE aBTOMATHUYECKUMH YCTAHOBKAMH MTOKaPOTYIICHUS U
CHCTEMaMH IMOKapHOH curHanu3anuu. HopMel 1 mpaBuIia IpOEKTUPOBAHUS U HacTOSIIUM PD.
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1 OOowme cBexeHus M HA3HAYEHUE
1.1 M3Bemarens npeAaHa3Ha4yeH A OOHAPY)KEHUS BO3TOPAHUN, COMPOBOXKIAIOIIMXCS MOBBIILICHUEM

TEeMIepaTypbl 10 TeMIepaTypbl cpaOaThiBaHUsI B JIOOOH TOYKE YYyBCTBUTEIBHOIO DJIEMEHTA
(Tepmokaberns).
1.2 W3Bemarenb paccUyUTaH Ha HEMPEPBIBHBIA KPYTJIIOCYTOYHBIH peXHM paboThl, obOecneunBaeT
HEMpEepbIBHBIN KOHTPOJIb TEMIIEPATYPHI IO BCEH JUTMHE YyBCTBUTEIBHOTO JIEMEHTa (TepMOKales).
1.3 H3Bemarens MO3BOJSET KOHTPOJMPOBATh OYard BO3TOpaHMH B J1000M TOUKE Ha BCEM CBOEM
IIPOTSKEHUM HE3aBHCHUMO OT JJIMHBI HarpeBaeMoro otpes3ka. KoHCTpykuus H3BeIaTeNst MO3BOJISET
IPOU3BOJUTH MPOKIAAKY TEpMOKalOenss B HENOCPEICTBEHHOM KOHTAKTe C IOKapHOM Harpys3koi u
3alIMIaeMbIM 00OpYZOBaHHEM, a TaKXKe B TPYIHOJOCTYIHBIX MECTaX W TOJ mepekpbitTheM. llpu
CTEJUIA)KHOM XPaHEHUU MAaTepHalioB JOIyCKAeTCsl IPOKIAIbIBaTh TEPMOKAOENIb 10 BEpPXy SApPYCOB H
CTEIIIAXKEH.
1.4 U3Bemarenb UCMIONb3YETCA YISl IPOTUBONOKAPHON 3aLIUTHI KEJIE3HOAOPOKHBIX U aBTOMOOUIIBHBIX
TOHHEJEH, JIMHUA METPOIOJUTEHA, KaOeJNbHBIX COOPYXEHUMH, KaOEeJIbHBIX JIOTKOB, BBICOKOBOJBTHBIX
TpaHc(hOpMaTOPOB, aBTOMOOWIBHBIX MAPKUHIOB, MOPO3WJIBHBIX KaMep, Hapy>KHbIX TEXHOJIOI'MYECKHX
YCTQHOBOK, ITPOU3BO/ICTBEHHBIX 1IEXOB C BBIOPOCOM I'PsI3H, MBUTH WIH C IPUCYTCTBHEM 3JIEKTPOMArHUTHBIX
IOMEX, ACKaJaTopbl ( HapUMep B TOPTOBBIX LIEHTPax), MOJA3EMHbIE A0ObIBarOIIKE pa3pabOTKH, s
HAOJMIOAGHUST 32  TPAHCIOPTHBIMH  CpEACTBAMH  (HampuMmep,  KOHBEHEPHBIMH  JICHTaMH),
HedTenepepabaThIBaONINE 3aBOABI, JUIA HAOMIOACHUS 3a 30HAMH, IJI€ CYIIECTBYeT DPHCK B3pbIBa
(Hampumep, peszepByaphl C IUIaBAIOIIEH KpbILIEH), TPOU3BOJCTBEHHbIE MOMEIIEHNUS, TPOU3BOJICTBEHHBIE
1exa ¢ HeOJIaronpusATHBIMU yCIOBUSAMU (TPsi3b, MbLIb, BIAXKHOCTD), 3JIEKTPOCTAHIINH, JUIsl HAOIIOACHUS 3a
Ka0eJlbHBIMU CTOMKaMM U KaOeIbHBIMH KaHATaMU.
1.5 Jlomyckaercss MCIOIB30BaTh TEPMOKaOEIh BO B3PBIBOOIACHBIX 30HaX kiaccos 0, 1, 2, 20, 21, 22.
B3peiBozamura u3BemaTens odbecrnednBaeTcsl 00sS3aTeNIbHBIM MOAKIIOUEHUEM TEPMOKaOens K MOIyJIsIM
[TM uepe3 6aprepuyto kopoOky BK-1 ucn. TII (manee — GaprepHas kKopoOka), B KOTOPOW YCTaHOBIIEH
6apnep uckposzamutsl MCKPA-TII.03.
1.6 M3Bemarenpb He SIBISETCS CPEICTBOM U3MEPEHUS U HE MMEET TOUHOCTHBIX XapaKTEPUCTHK.
1.7 Tlpumep ob6o3nauenus nzpemaress: U1 104-11-A1 «57-XLT [IUM-71», rae

UIT — a66peBuatypa «M3Bemarens noxapHbIiD;

1- TennoBoi;

04 — ¢ ucnoab30BaHKEM IIABKUX WM CTOPAEMBIX BCTABOK;

11 — nopsaKOBBIIl HOMEP MCIIOJHEHNS U3BELIATENs;

Al — kyacc u3BemaTens;

«57-XLT IIMM-71» — B JaHHOM U3BEIIATENIE HCIOJIB3YIOTCA: UYBCTBUTENIBHBIM DJIEMEHT

(tepmokabens) UITJIT 57/135 XLT (PHSC-135-XLT) u 610k 00padotku (moxxapHbIit uHTEpdEHCHBIN

mozynb) [TUM-71.



2 TexHHYeCKHE XapaKTePHCTHKH
2.1 TemnepaTyp cpabaTbiBaHUs U3BELIATENS IPUBEACHA B Tabmule 1.

Tabnuma 1 — Temnepatyp cpabaTbiBaHMsI U3BEIIATEIIS
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Krnacc Temmeparypa cpenst, °C Temmneparypa cpabatsiBanmsi, °C
M3BeIIATeNs YcnoBHO HOpManbHass | MakcumainbHas HOpMainbHas | MUHMMajdbHas | MaKCHMabHas
Al 25 50 54 65
A3 35 60 64 76
C 55 80 84 100
D 70 95 99 115
F 100 125 129 145
H 140 165 170 196
2.2 Bpems cpabaThIBaHUs U3BEIIATEINS IPUBEJCHO B TAOIUIIE 2.
Tabmuia 2 — Bpewms cpabaThIBaHUS U3BEIIATENS
CKOpOCTH MOBHITIICHUS Bpewms cpabarsiBanus, °C
temmeparypsl, °C/MuH MUHHMAJILHOE ‘ MaKCUMAaJIbHOE
WzBematens kaacca Al
1 1740 2420
3 580 820
5 348 500
10 174 260
20 87 140
30 58 100
HsBemarens kaaccos A3, C, D, F, H
1 1740 2760
3 580 960
5 348 600
10 174 329
20 87 192
30 58 144

2.3 Kitacc Tepmoxaberst, TeMriepatypa cpadaTblBaHHs, a TAK)Ke MUHUMAaJIbHAsI 1 MaKCUMallbHasi pabouue

TEeMIIEpaTypbl SKCIUTyaTallMK IPUBEACHBI B Ta0IHIIE 3.
Tabmuna 3 — Knaccudukauus 1 TeMneparypHble XapaKTePUCTHKI TepMoKalesis

MunumanbHas MakcumainbHas
Kuace Temnepatypa
Moienb TepMoKadens ispemaTens|cpabateiparms, °C pabouas pabouast

’ Temrepatypa, °C | temmneparypa, °C
WIUIT 57/135 XLT (PHSC-135-XLT) Al 57 MuHyc 51 38
UITJIT 68/155 EPC (PHSC-155-EPC) A3 68 MuHyc 40 46
WITJIT 88/190 EPC (PHSC-190-EPC) C 88 muHyc 40 66
WITJIT 105/220 EPC (PHSC-220-EPC) D 105 munyc 40 79
WITJIT 138/280 EPC (PHSC-280-EPC) F 138 munyc 40 93
WIUIT 180/356 EPC (PHSC-356-EPC) H 180 munyc 40 105
WIUIT 68/155 XCR (PHSC-155-XCR) A3 68 MuHyc 60 46
WIUIT 88/190 XCR (PHSC-190-XCR) C 88 MuHYC 60 66
UITJIT 105/220 XCR (PHSC-220-XCR) D 105 MuHyc 60 79
UITJIT 138/280 XCR (PHSC-280-XCR) F 138 munyc 60 93
UITJIT 180/356 XCR (PHSC-356-XCR) H 180 muHyC 60 121

2.4 OCHOBHBIE XapaKTEPUCTUKU TEPMOKAOECIIS:
—  TIOTOHHOE COMPOTHUBJIEHUE Napsl MpoBoHUKOB: 0,60 + 0,06 Om/Mm;

—  TIOrOHHAs eMKOCTh. He 6oiee 115 nd/Mm;

—  TOTOHHAs MHIYKTUBHOCTB. He Oosee 8,4 MkI'H/M;

—  yAETbHOE COMPOTUBIICHHUE M3OJISAIMH Maphbl TPOBOJIHUKOB: He MeHee | MOM/kwm;

—  MakcuManbHoOe pabouee HanpspkeHue: 42 B (mocr.);
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—  DJIGKTpUYECKas IMPOYHOCTh BHEIIHEH W30JsAIMu TepMmokabens: He menee 500 B (mepemenHoro

HaIpsHKEHUS );

—  auametp npoBogHUKOB: (0,9 = 0,1) mMm;

—  BHemHui guametp: (4,0 = 0,5) mm;

—  yIenbHBIN Macca: He 6osee 26 KI/KM.

2.5 OcHoBHbIe XapakTepucTuku moayne IIMM npusenens! B Tabautie 4.

Tabnmnma 4 — OcHOBHBIE XapaKTEPUCTHKH MOKAPHBIX HHTEpdericHpIx Moayien [TMM

HaunmMeHnoBanue napamerpa 3HaveHue napamerpa
PaGouee HanpspkeHne nuTanus (ocT. ToK), B 24 (ot 14 mo 28)
Cpennuii TOK moTpebiieHus B 1exKypHOM pexume(nipu 24 B), e Gonee MA:
- [1UM-71, [IUM-71DIN 8
— [INUM-72 12
- M[N1UM-71[1 28
- M[NUM-72] 32
Toxk nmotpebiienus B pexxnme «Iloxkap», He Oomee MA
- IIMM-71, [IUM-71DIN 10
— [IUM-72 15
- M[N1UM-71[ 30
- [NUM-72] 35
Jmuna TepMokabens (Ha OWH BBOA), HE Ooliee, M 3000
YucIto moaKIIFoYaeMbIX TePMOKaOeIIeH, IIIT.
— I[IUM-71, IUM-71 [, ITUM-71DIN 1
— [1UM-72, [TUM-72]] 2
KaGenbHblit BBOA A71s TepMoKabens (quaMeTp), MM 3-6,5
Kab6enpubie BBos! At LLIC u muranus (qpamerp), MM 4-8
TepMuHAIEI 7151 IPOBOAHUKOB CEUCHHUEM, MM 0,2-15
ConpoTuBieHHe yATUHUTEIHHOTO Kadeins, Om 100
OKOHEYHBIN PE3UCTOP 6,2 xOMm +5 %, 0,5 Bt
PaznenurenpHb1i pe3ucTop 620 OMm +5 %, 0,5 Bt
KonrakTsl pene curnana «lloxapy» C, NO (B nexxypHOM pexume)
Konrtaktsl pene curnana «HencrnpaBHOCTBY C, NC (B mexXypHOM pExKUME)
[TapameTpsl ONITO TBEPIOTENIBHBIX peNe 0,4 A/=60 B, makc. 0,5 Bt
Huamazon padounx Temmeparyp, °C
— TIMM-71, ITMM-71DIN, [TUM-72 ot munyc 40 no itoc 60
— [IMM-711, ITUM-72 1 ot munyc 30 1o mmoc 60
CrelleHb 3a1UTEl 000JIOYKH, HE MEHEE:
- [N1UM-71, IUM-71 [, IUM-72, [TUM-72]] IP65
— TIMM-71DIN P20
OTHOCHUTENIBHAS BIIAKHOCTD, % 110 95 0e3 KOHAEHCALMH BJIaru
I"abGaputHeie pasmepsl kopiyca (0e3 yuera BBogoB) (BXIIXI), ne 6onee, MM:
- [1UM-71, [IUM-71 [, IUM-72, [TUM-72]] 120x170%55
— TIMM-71DIN 96 x 37 x 57
Macca monyms [IMM-71, ve Gonee, KT
— TIMM-71DIN 0,1
— [IUM-71, [IUM-72 0,5
— [UM-71 1, ITUM-72 1 0,7

2.6 N3Bematens coxpaHseT paboOTOCIOCOOHOCTh (KpuTepwii KadecTBa (YHKIIMOHHUPOBAHHUS A) Tpu
BO3/ICWCTBUM HAHOCEKYH/IHBIX JJICKTPUYECKHX HMITYJIbCOB B BXOJHOM L€ H3BemaTelns 3-i CTerneHu
xéctroct 'OCT 30804.4.4-2013.

2.7 N3BemaTens CoOXpaHseT pabOTOCIOCOOHOCTh (KpUTEpHid KadecTBa (YHKIMOHHUPOBAHHS A) IpH
BO3CHWCTBUM JIEKTPOCTATHUECKUX pa3psaoB 3-it crenenn xEéctkoctu [[OCT 30804.4.2-2013.
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2.8 U3Bematenp coxpaHseT pabOTOCIOCOOHOCTh (KpUTEpHii KadecTBa (DYHKIIMOHMpPOBAaHUA A) mpu

BO3JICCTBUU PaIMOYaCTOTHOTO AnekTpoMaruutHoro nosst (POII) B auanazone ot 80 mo 1000 MI'ty 3-it
creneHu xEctrkoctu B coorBeTcTBUU ¢ 'OCT 30804.4.3-2013.

2.9 UnpyctpuanbHble paguoloMeXd OT H3BEUIaTeNss COOTBETCTBYIOT HOpMaM HHIYCTPUAIBHBIX
panuornoMex OT 00opyaoBaHHs HH(GOpMAIMOHHBIX TexHojoruil kmacca b mo I'OCT 30805.22-2013.
(mogpasnenst 5.1, 6.1).

2.10 Cpok ciryxObI n3BENIaTENs — HE MEHEE 25 JIeT, IPH ATOM:

—  CPOK CIIy’KOBI TepMOKa0esi — He MeHee 25 JIeT;

—  CPOK City0bI okapHoro uarepdeiicaoro moayis [TMM — ne menee 10 mer.

2.11 Cpennsis HapaboTKa Ha 0TKa3 u3Beniaress — He meHee 60 000 4.

3 KommieKkT nocTaBku
3.1 B KOMIUTEKT MOCTAaBKY M3BEIIATEINS BXOIHT:

—  YyBCTBUTEJBHBIN 3JIEMEHT (TEpMOKaOeIb);
— 0ok o6paboTku (okapHbId nHTEpPdEercHbIi Moxyns [TM);
—  [acropT Ha U3BELIATEb;
—  IacmopT Ha MoxapHbIi uHTepdericHbIit Moayns [THM;
—  PYKOBOJICTBO IO KCIUTyaTaluy (IaClopT) Ha YyBCTBUTEIbHBIHN 371€MEHT (TepMoKabeb);
—  PYKOBOJCTBO I10 3KCILIyaTalluy Ha U3BEILATENb;
—  PYKOBOJICTBO IO KCIUTyaTallui Ha NOXapHbId nHTEpdericHbil Moayns [TMM.
I[IpuMeyanus

1 lomyckaercsi 00beMHATH PYKOBOACTBO I10 SKCILTyaTallluy ¢ TaCIOPTOM.

2 JlonyckaeTcss IOCTaBKa YyBCTBHTEILHOTO OJlieMeHTa (TepMokabenss) W Onoka o00paboTKH  (TOKapHOTO
uHTepdericHoro moayist [IMM) o oTaenbHOCTH.

4  YcrpoiicTBo M padoTa u3BeLIaTe/Is1
4.1 B cocTaB u3BemIaress BXOAUT CIeayIoiee 000pyI0BaHHE:

— YyBCTBHUTEJIbHBIN 25IeMeHT (TepMmokabens cepun UTTIT);
- 6510k 00paboTKM (MokapHbIi nHTEpPeiicHbIi Moays [TM).

4.2 YyBCTBUTENBHBIN 3JIEMEHT MPEACTaBIsAeT co00i TepMokadenb, COCTOSIINN U3 U3 IBYX CTalbHBIX
MPYKUHSIIUX [POBOJHUKOB, CKPYYEHHBIX IO BCEW [JIMHE JUISI CO3JaHUSl CKUMAIOIIErO YCHIINS,
W30JIMPOBaHHBIX JPYyr OT Jpyra CJIOEM TEIJIOYYyBCTBUTEIBHOIO IIOJMMEPA, COOTBETCTBYIOIIETO
TemmepaTrype cpalaTbiBaHHsI TepMokabens. IM3o0iMpoBaHHBIE TPOBOJHUKM OOMOTaHBI 3aIIUTHON
MPO3pavyHON JIEHTOM W TMOMEIIEHbI B O0O0JIOUKY, MpEeAHA3HAYEHHYIO IS 3allUThl OT MEXaHUYECKHX
MOBPEXKICHUM 1 HEOJIArOMPUSATHBIX BO3JICUCTBUIN OKPYIKAIOIIEH CPEIbI.

I[Ipy  jmocTwkeHMH — TeMIeparypbl — MOpora  cpabaTbIBaHUS  MPOUCXOJUT  pacIlIaBIeHUE
TEIJIOYYBCTBUTEIBHOTO IOJIMMEpPa M IMPOBOJHUKM BXOJAT B KOHTAaKT JPYyr € APYTroM, H3MEHSETCS
CONPOTHUBIICHHE IIEKTPUIECKOM 1enu u 010K 00padoTku (Moxyas [TMM) GopMupyeT CUrHaim moxapHo
TPEBOTH.

Buumanue! Ilocie cpadarbiBanns TepmMokadesisi cpadoTaBIIMI y4aCTOK A0JKeH ObITh 3aMEeHEH.
4.3 biiok o6paboTtku (Momynb ITMIM) KOHTpOIHMpYyeT peXHMBI pabOThl TEPMOKaOenss W obecreunBaeT

3alIUTy OT JIEKTPOMArHUTHBIX TIOMeX B OpPMHPYET BbIXoHBIe cuTHANHI «[lokap» n «HewcrpaBHOCTE»
IIOCPEJICTBOM ONTO TBEPAOTEIBHBIX pelie, UYTO O00ECHeunBaeT TaJbBAHUYECKYIO Da3BsI3Ky IIpU
MOJKIIOYEHUH K IPHEMHO-KOHTPOJIBHBIM IPUOOPaM WU K aJpeCHOMY MOAYJIIO.

4.4 Bueurnuii Buj 6;10ka 00paboTku (mokapHoro uHTepdericaoro moayns [IMM) u cxembl MOAKIIOYSHHUS,
yCTaHOBOYHbIE pa3Mepsl npuBeneHbl B Ilpwnoxennn b. Kopnyc momyns IIMM  BbemonHeH w3
noJuKapOOHaTa, Ha JUIEBOM IAaHEIM pPACIOJIOKEHBl HHIMKATOPBl peXHMa paldoThl, BBOJA KaOenei
OCYIIECTBIISICTCSI Yepe3 TepMOBBOIbI, BHYTPH KOPITyca pacrooKeHa redarHas miarta. KOHCTpYKTHBHO
Moaynb [IMM-71DIN BeinonHeH B Kopmyce U3 MnoJukapOoHaTa ¢ KperuieHueM A ycTaHoBkH Ha DIN-
perky B mkad.
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4.5 Ha nedatHoit mate moaynei [IMM-71, TIMM-72 (cmotpu pucyHkH la, 10) yCTaHOBJICHBI:

—  HHIUKATOPBI pekuMa paboThl, 0TOOpakaroT peskuM padotsl Moayst [IUM (Tabmuma 5);

—  tepMmuHanbl «Iloxap» BBIXOJOB pelie moxap;

—  TepMuHaibl «HeucrnpaBHOCTE» BBIXOJIOB pejie HEUCITPABHOCTS,

—  TepMHUHAJBI JJIs OJIKIIOUYEHUS ICTOYHHUKA MUTaHUS «+24 By, «0 By;

—  TepMHUHAIBI JJIs TOJKITIOYSHUS YIUIMHUTEIBHOTO Kabens uin tepmokadens « TKy;

—  JIOTIOJIHUTENbHBIE CBOOOJHBIC TEPMHHAIBI, I yA00CTBA IOAKIIOYCHHUS JIOTIONIHUTEIBHBIX U
OKOHEYHBIX PE3UCTOPOB NuIeH(ha CUTHATM3AINH, PsIOM ¢ Bbixonamu pene «lloxap» u «HencrpaBHOCTBY;
—  DIP-niepexirouarens «S1y»;

—  kHomka «Copocy.
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Tabmuia 5 — MuankaTopsl 610Ka 00paboTKH

WNHpukaropsl
Curnan >
3BeleHTs Onwucanue «JlexxypHsblil pexxum» | «HeuncnpaBHOCTEY «IToxap»
LIBET - 3€JICHBIN L[BET - JKEIThIN LIBET - KpacHbIU
moayib [TUM u o
MUTAeT C YaCTOTOH
Hopwma TepMoKkabelb paboTatoT B | T BBIKITIOUEH BBIKJTIOUEH
LITaTHOM PEKUME
00pBIB TEpMOKAOETIS HITH MUTaeT C YaCTOTOU
BBIKJTIOYEH BBIKJTIOUEH
VIUTHHATETLHOTO Ka0es 05T
HewucnpaBHOCTh | 3aMBIKaHHME MUTaeT C YaCTOTOU
BBIKJIIOYEH BBIKJIIOYEH
YAJIMHUTEIBHOTO Kaless 2T
OTCyTCTBYET NUTAaHNE BBIKJTIOYEH BBIKITIOUEH BBIKJTIOUEH
UHUIUPYETCS PEKUM
[Toxap ALY p BBIKJIIOYEH BBIKJIFOYEH BKJIIOUEH
«IToxap»

4.6 Tepmokabenp noakmouaercs kK Moxyito IIMM aByms cmoco6amu:

—  TOJAKIIOYEeHHE O0e3 YAIMHHUTENIbHOro Kabens (NMOJKIIOUEHHEe TepMoKaless HENOCPEJICTBEHHO K
moaymo [IMM), DIP-nepexitouarens «S1» yCTaHOBUTH B IoJI0KkeHUE «0»;

—  TOJKJIIOYEHHE C WCIOJIB30BAaHUEM YJIMHHUTEIBHOTO Kalbenss W pa3feluTeNhbHOrO pPe3ncTopa
(ycranaBnmBaHus B 30HHOH KOpoOke), DIP-iepeximodyarens «S1» yCTaHOBHTH B MOJIOKEHHUE «Rpas».

4.7 Cxembl moaximrodeHuil Tepmokadens k moxaymo [TMM mpusenenst B Ilpunoxenun b. Benwmuwmab
OKOHEYHBIX pe3ucTopoB Rox paBHBI 6,2 KOM, BeTHMUNHBI Pa3AETUTENBHBIX PE3UCTOPOB Rpas paBHBI 620
Owm. PaznenurenbHble pe3ucTopbl Rpas 1 OKOHEUHbIE pe3UCTOPBI Rox pa3MelatoTcs B 30HHBIX KOPOOKax s
UCKJTFOUEHUS KIIMMaTHYECKUX BO3/AEUCTBUI HAa KOHTAKTHI.

4.8 CymMapHOE COPOTHUBICHHUE MPOBOHUKOB yATUHUTEIHLHOTO Ka0eIIs HE TOJIKHO MPEBBINIATH 100
Om. MakcumanbHas JJIMHA YJUIMHUTEIHHOTO KalOesdst 3aBUCHUT OT CEUeHHUs] MEIHBIX NMPOBOJAHUKOB. B

8
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3aBUCUMOCTH OT IPOU3BOAUTEINS KaOelsl CONPOTUBICHUE IPOBOJHUKOB IIPU OJHOM M TOM K€ 3HAYEHUU

CCUCHUA MOXKCT pa3inudaTbCia B HEOOJIBIINX npeaciax. OpI/ICHTI/IpOBOLIHBIe 3HAYCHHUS MaKCHUMaJIbHOU
JAJIMHBI Y JIMHUTCJIBHOT'O Ka0eJIsd B 3aBUCHMOCTH OT CEYEHHS IMPOBOAHUKOB ITPUBCJICHLI B TaGJ’II/II_Ie 6.

Tabmuna 6 — MakcuManbHasi JUIMHA YAJIUHUTEILHOTO Kalellsl B 3aBUCUMOCTH OT CEUCHHS IPOBOAHUKOB
HaumeHoBaHme napamerpa 3HaveHue napamerpa

S, MM? 0,2 0,5 0,75
500 1250 1900

0,35
750

1,0
2250

JlnuHa, Makc., M

4.9 Monynb [TUM KOHTPOJIUPYET COCTOSIHUE MOAKIFOYCHHOTO K HEMY TEpPMOKAaOessl U YUIMHUTEILHOTO
Ka0elis 10 CONMPOTHBIICHHUIO IICIH, MOJAKIYCHHOW K TepMuHamam TK. J[ns KaxIoro MOIKIIOUEHHOTO
ka0enst moayis 1M obecrieunBaeT KOHTPOJIb BEIMUMHBI €0 CONPOTUBIIEHUS U BblJauy CUTHAIM3ALUU B
COOTBETCTBHE C TAOIHUIIEH 7.

Tabnuma 7 — Pexxumsbl paboThl O110ka 00paboTku (ToKapHbIH nHTEpdericHbid Moxyns [IMM) B 3aBucuMOCTH
conpotusieHus nenu TK

Ilonoxenue HeucnpaBHocTh TMoskap TlesypHbiii pexim HeucnpaBuocTs
DIP- mepexmogarens «S1y» (K3) (O6pEIB)
«Rpa» <0,2 kxOm 0,5-2,8 kOm 3,5-9,5 kOm > 13 xOm
«0» - 0-2,3 kOm 3 -9 xOm > 12,5 kOm
Nuanukanusa JKenTeid, 2 ' KpacHBIN 3eneHbI, 1 ' xenteid, 0,5 I'g

4.10 Pexxum «/leXKypHBIH peKUM»: BKIIOUYACTCS UHIUKATOP «JleKYypHBIN pEeXHUM» IBET - 3€JICHBIA C

yactotol | I'm; koHTakTsl pee «lloxkap» pa3oMKHYThl, KOHTaKThI pese «HencrnpaBHOCTE» 3aMKHYTHI.

4.11 Pexum «Iloxkap»: Brarouaercs naaukarop «Iloxapy» 1iBet — kpacHslii; pene «Iloxkap» 3aMbpIkaeTcs.
Pexum «Iloxkap» ¢ukcupyeTcss u coxpaHseTcs BHE 3aBHUCHMOCTH OT JajbHEHMIIEro M3MEHEHHUs

COIIPOTHUBIIEHUS LIETIH.

4.12 Pexxum «HeucnpaBHOCTBHY:

—  Tpu OOpBIBE TEPMOKAOEIS WM yIUTMHUTENILHOTO Kales: BKIItoyaeTcs nHAnKaTop «HeuncrnpaBHOCTHY

LBET-XKeNThIA ¢ yactotou 0,5 I'li; KoHTaKThI pene «HencnpaBHOCTE» pa3MbIKAIOTCA.

—  TIpY 3aMbIKaHUM YJUIMHUTEIBLHOTO Kabes: BKItoYaeTcsi HHAUKaTop «HeuncnpaBHOCTD» LBET-KENThIN

¢ yactoroil 2 I'; konTakThl pene «HencnpaBHOCTBY pa3MBIKAIOTCA.

Pexxum «HeucnpaBHOCTE» HE GUKCUPYETCS M MPU BOCCTAHOBJIICHUH dJIEKTPUYECKOHN 1ienu Moaysib [TUM

ABTOMATHUYECKH BO3BPAILAETCS B I€KYPHBIA PEXHM.

4.13 s cOpoca pexxuma «Iloxap» u nepexona moayist [IUM B nexxypHBIN pexuM, HEOOX0IMMO HaKaTh

KHOMKY «COpOC» UM OTKIIIOUYUTH M BKIFOYHUTH MTUTaHHE.

4.14 Tlocne BOCCTAaHOBJICHHS TE€pPMOKaOenss W TMOcie TECTUPOBAHUS TEPMOKaOelns 3aMbIKaHHEM €ro

IIPOBOJAHMKOB, HEOOXOMMO Ha)KaTh KHONKY «COpOC» UM OTKIIOYMTH U BKJIFOUNUTh HANPSKEHUE TUTAHUSL.

4.151lpu OTCYTCTBUM HamNpsOKEHUS NUTaHUS BBIXOIbI pene «HeucnpaBHOCTE» pa3MbIKalOTCS |

dbopmupyercs curHan «HeucnpaBaocte» Ha [1KII, cBeToBhIe nHAMKAaTOPBI MOAYJIst [IMM BBIKITIOUEHBI.

5 MapkupoBka
5.1 MapkupoBka u3BeHIaTEsl M €ro yNakoBKa BBINOJIHEHbI B COOTBETCTBUU C TPEOOBAHUSIMU

I'OCT 34698-2020, TOCT 14192-96, TOCT P 51474-99 u KOHCTPYKTOPCKOW JOKYyMEHTAIIHH.
MapKHpOBOYHBIN IIWIIB] W3BEHIATENS JOMYCKAeTCsl YCTaHABIMBATh Ha MPOTHBOIIOJIOKHYIO CBOOOIHYIO
CTOpPOHY KOpITyca OT IIWJIbAa MoxapHoro uHTepdeiicHoro momyst [T1M.

5.2 MapkupoBKa u3BeIaTess BollogHeHa mpudTamu B coorsercTBun ¢ I'OCT 2.314-68.

5.3 MapkupoBKa U3BeIaTeNs COACPIKUT CIEAYIOINEe 0003HaYeHHUS:

—  MOjIeJb U3BELIaTe,

—  HaMMEHOBaHHE WM TOPTOBYIO MapKy MPEANPHUITUS-U3TOTOBUTEIIS;

—  3HaK oOpaleHus Ha pbIHKE (IPY HAJTMYWN);

—  JaTy U3rOTOBJICHHS (MECSIL, TOX (Be mocieaHue nudpol));

— HoMep maptuu (HeJeNs B TOAY U JBE MOCeaHne U(PHI To1a);
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—  HOMHHAJLHOE HaNpPsHKECHUE MUTaHNUS,

—  CTENEHb 3alIUTHl 000JIOYKOM;

—  TOK MOTpeOsIeHus;

—  HOMEp TeXHUYECKHX yCIIOBHIA;

— Haanuck: Caenano B Poccun.

HpI/IMe‘laHHG — HpI/I HN3MCHCHUN HOPMATHUBHBLIX AKTOB Pq), a TakKK€ BCIOMCTBCHHBIX (OTpaCJ'ICBBIX) aKTOB
AOIMYCKACTCA OTCTYIATh OT HACTOALICTO pa3Jiciia B 4aCTU HAHCCCHU 3HAKOB U 0003HaYEHHI IIpU U3roTOBJICHUU.
5.4 MapkupoBKa TepMOKaOeIsi COACPKUT CIIeyIoNe 0003HAUYCHHUS:

—  MoJenb TepMoKabers;

—  HaMMEHOBaHUE NPEIIPUATUS-U3TOTOBUTEIIS;

— Henens (B rojly) U TOJ U3TOTOBIICHUS;

—  3HaK OOpaIlIeHHs Ha PHIHKE;

— npenynpeaurensHas Haanuck: «HE KPACUTD!».

5.5 MapkupoBka noxxkapHoro uatepdeiicaoro moayis [IMM conepkuT creayromue 0003HAYCHHUS
—  HAMMCHOBAHWE W TOBAPHBIN 3HAK MPEANPHUATUI-U3TOTOBUTEIIS;

—  Mozenb (MoauduKaIs) H3BEIATENs;

—  3HaK 0OpalleHUs Ha PHIHKE;

—  HOMep mapTuu (HeJess B rofy U JBe MocieHue Hudpbl roaa);

—  HOMHHAJbHOE HANPSHKEHUE MUTAHUS;

—  TOK MOTpeOJICHUS B JCKYPHOM PEKUME;

—  CTemeHb 3amuThl 000504Koii (Kox IP);

—  HOMEp TEeXHUYECKHX yCIIOBHIA,

—  uwHpopMamoHHas Haanuch: «Caenano B Poccumy.

6 YmnakoBka
6.1 M3BemaTens TOCTaBISETCS B 3aBOACKOM YMAaKOBKE, COCTABHBIE YaCTH, TIOCTaBJISIOTCS B

WHJUBHlyaJIbHBIX yIIaKOBKAaX.
6.2 TTociie BCKpBITHS 3aBOJICKOM YITAaKOBKH, YMAKOBKa W YMAKOBOYHBIN MaTepuall YTHJIM3HUPYETCS B
COOTBETCTBHHM C ITPaBUJIaAMHU, IPUHATHIMH Y TIOTPEOUTENS.

7 DJKcniayaTalMOHHbIE OTPAHUYEHHS
7.1 YcnoBusi dKCIUTyaTalluy M3BEIIaTeNsl JOKHBI COOTBETCTBOBATh TEXHHMUYECKUM XapaKTEPUCTHKAM B

COOTBETCTBUH C II. 2.

7.2 Pa3mMernieHure u3Bemnaresns Ha 00beKTe JOKHO 00eCTIeYnBaTh CBOOOTHBIN TOCTYI It OOCTYKUBAHUS
BO BpEeMsI SKCILTyaTalluy ¥ TEXHUYECKOTO 0OCITYKUBAHHUS.

7.3 VI3MeHeHus B KOHCTPYKIIMH W3BEIIATeN s HE IOy CKalOTCSI.

7.4 JlonyckaeTcsi HMCMOJb30BaHUE TOJIBKO OPUTMHAJIBHBIX KPENEXKHBIX D3JIEMEHTOB M JIPYTUX
MIPUHAJJISKHOCTEH, OMYyIICHHbIX K MPUMEHEHHIO NpeanpustueM-mpousBoguteneM. llocneacteuem
HECOTJIACOBAHHOTO C TMPEANpPUATHEM-U3TOTOBUTEIEM HM3MEHEHUS KOHCTPYKIHMH, MOJUGUKALUNA U
WCIOJIb30BaHUsI HEOPUTUHAIBHBIX KPEMEKHBIX DJIEMEHTOB SIBIISIETCSI CHATHE M3BEIIATENS ¢ TapaHTHIHBIX
00513aTEeTLCTB, a TAK)KE BO3MOKHBIM BBIXOJ] U3 CTPOSL.

7.5 3amnpemaercs 3kcIuyaTupoBaTh Moy [IMM B npucyTcTBUM rOprOYMX Ia30B UM MapOB.

7.6 3ampemniaercst UCTIOIB30BATh H3BEIIATEIh HE 110 HA3HAYCHUIO.

8 Mepsbl 6e3onacHOCTH
8.1 Bce paboThl, CBSI3aHHBIE C MOHTa)KOM, JAEMOHTakeM, mpoBeaeHreM TO M HACTpOIKoil m3BemaTens

JIOJDKHBI POU3BOIUTHLCS PAOOTHUKAMH HE MOJIOXKE 18 JIeT, M3y4nuBIIMMH YCTPOUCTBO U MIPUHIIUT ACHCTBUS
W3BEIIATeNsl, MPOUICIIIUMHU CICIUATBHBIM HMHCTPYKTAX W OOydYeHHE O€30MacHbIM METOAaM TpPYyAa,
MIPOBEPKY 3HAHUI MPaBUII OE30MACHOCTH B COOTBETCTBUH C 3aHUMAEMOM JOJDKHOCTBIO U IPUMEHHTEIBHO
K BBITIOJTHSIEMO# padoTe.
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8.2 Bce paboThl ¢ m3BemateneM JOJKHBI MTPOU3BOAUTHECS C COOJIIOJCHHEM TpeOOoBaHUI 0€30MacHOCTH,

nerictBytomux «IIpaBuia TeXHUYECKOM IKCIUTyaTaIluH AJIEKTPOYCTaHOBOK MOTpeduTenein», a takxke [[OCT
P 59638-2021 «Cuctemsl NoxapHOW CUTrHanu3aluu. PyKkoOBOACTBO IO NPOEKTHPOBAHMIO, MOHTAXKY,
TEXHHUUYECKOMY OOCITy>KMBaHHUIO M peMOHTY. MeTobpl ucnbITaHui Ha paboTocrocooHoCcThY, PJ] 78.145-93
«CucteMbl M KOMIUIEKCHI OXPAaHHOM, TMOXAapHONM M OXpaHHO-NOXKapHOW curHanuzauuu. Ilpasuiia
MIPOM3BOJICTBA U IPUEMKHU pabOT».

8.3 Ilo cnocoO0y 3aImuTHI YeI0BeKa OT MOPAKEHUS IIEKTPUISCKIM TOKOM MOYJIH OTHOCSTCA K Kiaccy «O»
o 'OCT 12.2.007.0-75.

8.4 DnexkTpUueckoe MUTaHUE U3BELIATENEeN OCYECTBISETCS HU3KOBOIBTHRIM HanpsbkeHueM 1o 28 B, npu
paboTe ¢ HUM HE CYLIECTBYET OIACHOCTU MOPAXKEHMS IEKTPHUUECKUM TOKOM IPH OTCYTCTBHH 0CO0O
HEOIaronpusTHBIX YCIOBUIL.

8.5 Ilpu MoOHTa)ke YyBCTBUTEIBHOTO dJeMEHTa (TepMoKalens) u3BemaTens HeoOXOoAuMO CcOOII0AaTh
npaBuia paboT Ha BBICOTE.

9 MoHTax u3BemaTe s
BHUMAHMUE! Ilpu TpaHCHOPTHMPOBAHMM ¥ XPAaHEHHHM M3BeELIATEJs B YCJIOBHAX HHM3KHX

TeMIepaTyp, nepej pacnakoBKoOil Bblep:KaTh W3BellaTe]lb B TPAHCIIOPTHOI Tape NPH KOMHATHOM
TeMIepaType He MeHee 2 YacoB.
9.1 Ilepen MOHTaKOM HEOOXOAMMO:
—  pacrakoBaTh U3BEILATEID;
—  TPOBEPUTH HAIMUKE NACIOPTa;
—  TPOBEpPUTH MPABWIBHOCTH 3alOJIHEHMsI IAaclopTa, HajJuuhe HEOOXOAMMBIX IeyaTei (IITaMIoB),
IO AITACEH;
—  NOPOBEPUTH KOMIUIEKTHOCTh MOCTaBKH, corjiacHo pasaeny 2 CEI1A.425219.003 T1C;
—  TIPOBEPUTH MAPKUPOBKY;
—  TPOBEPUTH COCTOSHUE M3BEINATENS M KOMIUIEKTYIOLIUX U311 BHEMHUM ocMOTpoM. [Ipu Hanmmuuu
MOBPEXJICHUI, BMATHH, TPEIINH, CJIEZ0B KOPPO3UH, U3BEIATENb K JaIbHEUIIIMM paboTaM He IOITyCKaeTCs.
9.2 TIpu HeBBIMOTHEHNUHU XOTS OBl OHOTO U3 TpeboBaHuit . 9.1 u3Bemarens K JanpHEHITUM paboTam He
JIOITy CKaeTCsl.
9.3 MoHTaxx wW3BemaTens OHKEH BBIOJNHATh MEPCOHAN  CIEIUATU3UPOBAHHONH  OpraHHM3allvy,
MIpEABAPUTENIBHO U3yYUBIIMHI HacTosAmee PO u OJ] Ha cocTaBHbIE YaCTH M3BEIIATENS, B COOTBETCTBHUH C
MPOEKTHOM TOKYMEHTAIUEH.
9.4 JIns ycraHoBKM OJOK 00paboTkKu (mokapHOoro uHTepdeiicHoro moayns I[IMM) CHATh KpBIMIKY,
3akpenuTh Moaynb 1M Ha creHe (BepTHKaIbHOW KOHCTPYKIIMU TTOMENIeHUs). PacnonoxkeHune J0KHO
obecrieunBaTh BHU3YaJbHBIH KOHTPOJb peXuMa padOThl HHIMKATOPOB. Y CTAHOBOUYHBIE pa3Mepbl
npuBeneHbl B [lpunoxkenuu b. Ilpu HeoOXOIUMOCTH, JUIS 3aIIUTHI OT MEXaHUYECKUX IMOBPEKICHUH,
monyns ITMM mosxer ObiTh pa3memieH B mkady. ns ycranoBku moxayns [IMM-71DIN 3amenkHyTh
kopiyc Ha DIN-peiike, OTOABUHYB OJIHY W3 3aIEIIOK.
9.5 IMoakirounTs K Moyito [TMM, depe3 repMOBBO/IbI, TEPMOKAOEITb.
9.6 Ha mewaTtHoi mate ycraHoBuTh DIP-mepexmouarens «S1» B HeoOXoauMoe IOJOKECHHE, B
3aBHCHUMOCTH OT BapHaHTa MOJKITIOYCHHUS:
— ¢ yAJIMHUTENIBHBIM KaleleM W pasfenuTenbHbiM pesucropoM 620 Om, DIP-mepexmiouarens «SI»
IIEPEBECTHU B MOJIOKEHUE «Rpasy;
— 03 yIUIMHUTEIBHOTO Ka0els, TPH HeTTOCPEICTBEHHOM MOJKIIFOUESHUN TepMOKades kK Moayto [THM,
DIP-nepexmouatens «S1» nepeBectu B nosiokeHue «0».

Pesucropsl «Rpa3» MoHTHpoBaThb B 30HHOM KOpOOKe, THUI 30HHOH KOpPOOKH BbIOMpAaeTCs B
3aBHCHMOCTH OT MecTa ee pasMmelneHus. [loakiroueHue MpoM3BECTH COTJIACHO CXEMaM MOJKIIOYSHHM
[Tpunoxenue b, D/1 Ha 30HHYI0 KOPOOKY ¥ IPOSKTHBIM PEIICHUEM.
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9.7 llogxmounTh BHEIIHHUE DJJEKTpuYeckue uenu kK wmoxaymo [IMM dYepe3 TepMOBBOIBI, KOTOpPHIC

paccyuTaHbl Ha qUaMeTp Kabens ot 4 MM 70 8§ MMm.

9.8 TepMoxkabenp creayeT MpOKIaIbIBaTh MOCIEAOBATEILHBIMU OTpe3KkaMu 0e3 oTBeTBIeHUN. BapuaHTsl
KpeIUIeHUs TepMOoKaless U KpernexkHbIe 2IeMeHThI TpuBeieHbl B [Ipunoxenun B.

9.9 JlomyckaeTtcsi cpalBaHUe OTPE3KOB YyBCTBUTEIBLHOIO AJIeMeHTa (TepMoKalesist) u/uinu odecreueHus
COeMHEHNS] 00BEKTOB 3AIUTHI, KOTOPHIE TEPPUTOPUATHHO PA3HECEHBI, C UCTIOIb30BaHUEM Kabems uis
CHUCTEM TPOTHUBOINOXAPHOHN 3aIIUTHI OJTHOKHUIBHOTO MEIHOTO OTHECTOHKOTO ¢ CEYCHHEM IPOBOJIHUKOB
nopsika 0,75 - 1,0 mm?. TToKITFOUEHHE OCYIIECTRISAETCS Yepe3 30HHbIE KOPOOKH.

9.10 Bo Bpems mTpoBeICHUS MOHTKHBIX padOT 3ampernaeTcs:

—  OCTaBIISITh TEPMOKAOEIh Ha MOJTY, XOJAUTh 110 HEMY WJIH CTABUTH JICCTHUILY HA HETO BO BPEMSI MOHTAXKA;
—  TPOKJIAJBIBATh TEPMOKAOCIb B MECTAX, TJI€ €CTh PHCK €r0 MEXaHHYECKOTO TIOBPEXKICHUS B TIPOIIECCE
9KCIUTyaTaluu;

—  TPOKJIAAbIBaTh TEPMOKaOelb B HEMOCPEICTBEHHOW OJM30CTU OT O0OpYyIOBaHUS, HMEIOIIETO
TEeMIIEPaTypy, BhILIE MAKCUMAIIbHON paboueii TeMiepaTypsl;

—  TepeTAruBaTh KPEIUICHUS TePMOKaOels, MOCKOIbKY 3TO MOXKET MPUBECTU K pa3pyLICHUIO BHEIIHEH
3alUTHON 00OJIOUKH U BHYTPEHHEH TEPMOTYBCTBUTEIHHON O0OJIOUKH U, KaK Pe3yiIbTaT, BBI3BATh JIOKHBIC
cpabaTeiBaHus (KPETUICHHUS JOJHKHBI TIO3BOJISATH TEPMOKAOEIIO CBOOOIHO COKPAIIATHCS MPH MOHMKCHUN
TEMIIEPATY Pl U PACTATUBATHCS MIPH MOBBIIICHUU TEMIIEPATYPHI);

—  HaTATUBATh TEPMOKaOeb (HEOOXOAMMO 00ECIIEYUTh HEKOTOPOE MPOBHUCAHNUE KAOEs B MPOMEXKYTKaX
MEXTy TOYKaMHU KPEIUICHUSMH, MUHUMAJIbHAS BEJIMYMHA KOTOPOTO 3aBUCHUT OT Iepernajaa TeMIepaTyp B
MIPOLIECCE IKCILTyaTalllu );

—  crubaTh TepMokabens B OJJHOM TOUKE 1Mo yriaoM Oojee 15 rpamycos;

—  m3rubath TepMOKaOeNb painycoM MeHee 65 MM;

—  TIOJB30BAThCS IIOCKOTYOLlaMU WM KpyrioryouaMu ansi THOKU TepMokabens (Bce CTUOBI TOJKHBI
BBITIOJTHATHCS TOJIBKO PyKaMH);

—  TPUMEHATh HEOPUTHHAIBHBIC KPETICKHBIE YCTPOWCTBA, €CIIM OHU HE OB 0JI00pEHbI B MUCHMEHHOM
BU/JIE U3TOTOBUTENIEM TEPMOKaOes;

—  KAaTeropuM4yeckH 3amnpeniaercs KPpacuThb TepMOKadeJIb!
Buumanne! KoMniekT MOHTaKHBIX YacTeil, 30HHbIE KOPOOKH M YIJIMHUTEIbHBIA Ka0eJb He BXOAAT
B KOMILIEKT MOCTABKH U3BelIaTe/Isl U MOCTABJSIIOTCS OT/IeJIbHO.

10 MoaroroBka K padote

10.1 TectupoBaHue U3BEIIATENS TPOBOIUTCS MIPU CHATOH KpbImike Moy [TUM.

10.2 Y6enurcs, uto DIP-nepexmtouarens «S1» nHa moayne [IMM ycranoBiieH NpaBHIbHOM TOJIO0KESHUH.
10.3 Iogate HampspkeHUe MUTaHusE Ha MOAyb [TVIM.

10.4 Tlpn mpaBmwiIbHOM MOHTaXKe Momysb [IMM moimkeH mepedTd B ACKYpHBIH pexuMm. B pexwme
3aIlyCKa MHIUKATOPBI IOCTOSIHHO CBETATCS HECKOJIBKO CEKYH, uepes 4-5 cek nHauuupyeTcs «/lexypHslit
pexxumy». Ecnu u3Bemarenns He nepenien B «JlexXypHbIi pexum», CMOTpH pazien 12.

Buumanmue! TecTupoBanue He00X0AMMO NMPOU3BOAUTHL NMPH KAXKI0H CMeHe U Mepe MOAKIIYEHUN
TepMoOKadeJi.

12
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11 Texnuuyeckoe o0cay:KUBaHUE
11.1 Texuuueckoe obcuyxuBanue (manee — TO) wu3Bemaresnass MPOBOAUTCS C LENBIO COJEPIKAHHS

u3BenaTesst B paboTocrnocoOHOM COCTOSIHUM B TEYEHHE BCETO CPOKA €0 IKCIUTyaTalluH, IPEayIPexKACHUSI
MIOJIOMOK, aBapHii ¥ HECYACTHBIX CITy4aeB.

11.2 K pabortam normyckaeTrcs TNepcoHajl, W3ydumBIIMi Hactosimee PD w DJ[ Ha cocTaBHBIE YacTH
M3BELIATENs] ¥ UMEIOIUI pa3pelleHne Ha IPOBEACHUE IaHHOTO BU1a padoT.

11.3 Pa6otsl mo TO A0mKHBI MPOBOUTHCS B 00BEME, COOTBETCTBYIOIIEM TPEOOBaHUAM HacTosIIero PO u
O/ Ha cocTaBHbIE YaCTH U3BelaTeNs. Pe3ynpTaThl 0 IPOBEEHHBIX pa00T HEOOXOAMMO 3aHOCUTH B KYpHAI
1o O0CIY>KUBaHHIO, C OTMETKOH O XapaKTepUCTHKAaX IMPOBEACHHBIX PabOT, JaThl MpOBeIeHUs pPadorT,
BBISIBIICHHBIX HEJIOCTAaTKAX, C YKa3aHUEM JIMIa, OTBETCTBEHHOTO 32 npoBeaeHue padot (PO, noanucs).
11.4 B npouecce dKcIuTyaTalliy U3BEIIATeNss HE0OX0IMMO IPOBOAUTE exerogHoe TO:

—  BHU3YaJbHO IPOBEPUTH OTCYTCTBUE MEXAHMYECKHX MOBpEXKIECHUN Ojoka 00pabOTKU (MOKApHBIH
uHTEp(ENCHBII MOYJIb), NEKTpUUYECKUX Kabesei, TepMokalenst U 30HHBIX KOPOOOK;

—  TIPOBECTH KOHTPOJIb (DYHKIIMOHUPOBaHHUA OJIOKa 0OpabOTKH (MOXKapHOTO HHTEP(PEHCHOTO MOITYJIS
[TMM) mocpeacTBOM 3aMbIKaHHs MIPOBOJAHUKOB TEPMOKAOeNsl M YAJIHHUTEIBHOTO Kabelsl ¢ KOHTPOJIEM
0TOOpa)KEHHsI COOTBETCTBYIOILETO TPEBOXKHOIO MK TecToBOro u3BemeHus Ha [ITTKII.

11.5 BuennanoBoe TO npoBoauTcs BHE rpaduka B CISAYIOMINX CIyqasx:

—  TOCIIe Tepernajga HapsHKSHHUS WIM OTKITIOYCHUS] TUTaHUS;

—  TIPH JOXKHBIX CPa0aThIBAHUAX WJIU MPH OTCYTCTBUU CHTHAJIA;

—  TOCJe MEXaHMYECKHX BO3JEHCTBUI Ha n3Bemarens (yaapsl, BUOpaus);

—  Tpu oOpbIBE WM MOCJIE IEPETPEBA UyBCTBUTEIBHOTO 3JIEMEHTA (TEPMOKaOEs).

11.6 Bo3MokHbIe HEMCIIPAaBHOCTH W3BELIATENS] U METOABI UX YCTPAaHEHUs IPUBEECHbI B TAOIUIIE 8.

Ta6J'II/ILIa 8 — Bo3MoKHEBIE HCUCIIPABHOCTHU U MCTObI UX YCTPAHCHUA
HaunmenoBanue niu

[IEPEXOAUT B
JexXypHbIii peKUM

Bo3moxHas
XapaxTep Mertoz ycTpaHEHHUS! HEUCTIPABHOCTH
MIpUYMHA HEUCIIPABHOCTH
HEUCIIPaBHOCTH
MIPOBEPUTH U TMOAKITIOUUTH B
HEBEpHas MOJISIPHOCTD MOAKITIOYSHHS N
Moayns ITUM He COOTBETCTBHUU CO CXEMOU
BKJIIOYAETCS — BCE OTCYTCTBYET KOHTAKT Ha KJIeMMax HOATSHYTh BUHTHI HA KIIEMMHOM
CBETOJMOIBI MOJIKITIOYCHHS TUTAHHS KOJIOZKE
BBIKJTIOUEHBI MIPOBEPUTH L€ MUTAHUS, YCTPAHUTh
HEUCTIPAaBHOCTH B IIETIH MOJIAYH TTUTAHUS
HEUCIPaBHOCTh
Mopyns ITUM =e OTCYTCTBYET KOHTAaKT Ha TepMuHanax TK | moarsaHyTs BUHTHI Ha TepMuHanax TK

HEUCITpaBeH (3aMKHYT WJIH 000pBaH)
TepMOKalelb / yATMHUTEIbHBIN Ka0elb

IIPOBEPUTH COIIPOTHUBIICHUE U 3aMEHUTH
HEUCIIPABHBIA OTPE30K

Hapyenue .. .

HETOCTHOCTH TepMOKaOelb MOBPEXKIEH B pe3yIbTaTe HalTH MOBpPEX/ICHNE U 3aMEHUTh
MeXaHMYECKOH JieopMaIiu HEHCIPaBHBINA OTPE30K COrIacHo 1. 12

TepMOKaoeJst

12 PeMOHT 4YyBCTBHUTEJIbHOIO 3JIeMeHTA (TepMoKadeIs)

12.1 B ciy4ae MOBpEXACHUS YyBCTBUTEIHHOTO JJIEMEHTa (TepMOKaOemns) HEoOXOTUMO 3aMEHUTh

MIOBPEXKICHHBIN OTPE30K.

12.2 JInst coenuHEHUsT OTPE3KOB NPU MOHTAXKE WM MPU PEMOHTE IMOBPEKIEHHOTO UyBCTBHTEIBHOTO

areMeHTa (TepMOKabessi) peKOMEHAYETCS UCIIOIb30BaTh KabenbHbIe My ThI (coenuuuTens) PWSC.
12.3 CoenuunTh Kabemb, Kak MOKa3aHO HA PUCYHKE 2:
- CHSITh BHEIIIHIOI 000JI0YKY U U30JISIHIO;
— aKKypaTHO (0e3 HCI0JIb30BaHNUs IIIOCKOTYOIIEB) U30THYTh TPOBOAHUKH;
- BBECTH HEU30JIMPOBAHHBIC MPOBOJHUKU B COCJAMHUTEIb U 3aTSHYTh BUHTHI;

— obMoTaTh coearHeHue u3oneHToi Tima SFTS. OOMOTKY MPON3BOANTH BHAXJIECT OAHOTO CJIOS HA

IPYyTou;

- MECTO M30JISAIIMH 0OMOTATh U30JIAIIMOHHON JICHTOH «Super 33» mmm «Ne35».
Buumanue! He 1onmyckaeTcsi HCMOJIb30BAHHE CTAHIAPTHBIX YJIEKTPOU30JISIIUOHHBIX JIEHT!
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10 MM
les!
I — —
le—>{
13 MM

CoepguHutens PWSC

’

Pucynok 2 — CoenrHeHue 4yBCTBUTEIBHOTO dJIeMEHTa (TEpMOKaOest)

13 Xpanenue

13.1 VYcnoBus xpaHeHus U3BeHIaTeNeH B 4YaCTH BO3JCUCTBUS KIMMATUYECKUX (PAaKTOPOB COOTBETCTBYIOT
rpymre 2 (C) TOCT 15150-69.

13.2 PacnonoxeHue Tapel ¢ M3BEHIATENIMA B XPaHWIHUIIE TOJKHO OOECredMBaTh JOCTYN K HUM U
BO3MOYKHOCTh HX CBOOOIHOTO ITEPEMEIIICHUSI.

13.3 PaccTtosiHue MEXAy OTONMUTENBHBIMU YCTPOMCTBAMH XPAHUIIUINA U Tapbl JOJKHO OBITH HE MeHee 1
M.

13.4 Tlpu xpaHeHWH OOECHEYHUTH YCJIOBHS, NPEIOXPAHSIONINE OT MEXaHHMYECKHX TIOBPESKICHUN U
arpeccuBHBIX cpea. [1o BO3MOKHOCTH HEOOXOAMMO MCKIIOUHUTD JJUTEIbHOE BO3/IEHCTBUE aTMOC(HEPHBIX
0CAJIKOB U MPSMBIX COTHEYHBIX TTyUeH.

13.5 3ampemraercs TpaHCHIOPTHPOBAHUE W XPaHCHHE TEPMOKAOCNS TPH TEeMIIepaType OKpYKaromeh
Cpelibl, IPEBBIIIAIOIICH MAKCUMATBHYI0 pab0uyI0 TeMIIeparypy, NpUBEACHHYIO B Tabuuiie 3.

14 TpancnopTupoBaHue
14.1 W3Bewatenb B YMAKOBKE MPENNPHUATHSI-U3TOTOBUTENS JOIMYCKAETCSl TPAHCIIOPTUPOBATH BCEMHU

BHUJIAMU TPAHCIIOPTA, B KPBITBIX TPAHCTIOPTHBIX CPEACTBAX Ha JHO0OE PacCTOSHUE TPH COOIIIOICHUU
TpeboBanuit Hacrosimero PO m D] Ha cocTaBHbIE YacTH W3BEIIATENs, MPaBWI, JEHCTBYIOIIUX Ha
TPaHCHIOPTE TAHHOTO BHUJIA, U CJIETYIOMIMNX YCIOBUMA:

—  TEepeBO3Ka M0 KEJIE3HOU 10pore J10HKHA TPOBOAUTHCS B KPBITHIX YHCTHIX BaroHaXx;

—  W3BENIaTeNH JIOJDKHBI OBITh 3alIUIIEHBI OT BO3JIEHCTBHS aTMOC(EPHBIX 0CAIKOB;

— paccTaHOBKa U KpeIJICHHE B TPAHCIOPTHBIX CPEACTBAX [OJDKHBI OO0ECIeunBaTh YCTOWYHBOE
MOJI0’KEHUE, UCKIIF0YATh BO3MOKHOCTh CMELIEHHUS SIIIMKOB U yAapbl UX JPYr O APyra, a TAKXKe O CTCHKHU
TPaHCHOPTHBIX CPEACTB;

—  HE JIOIyCKaeTCsl TPAHCIOPTHUPOBAHUE COBMECTHO C OCH3MHOM, KEPOCHHOM, IIEIOYaMH U JPYTUMU
BEIIECTBAMH, BPEAHO JACHCTBYIOIIMMHU HA METAJUI, PE3UHY U YIIAKOBOYHbBIE MaTEPHUAJIbI,

—  YKa3zaHud NpeaynpeauTebHOW MapKUPOBKHU JOJKHBI BBIMOJHATHCA HA BCEX ATANax CJIEJOBAaHUS 11O
MyTH OT TPY300TIPABUTENS IO TPY30IMOTydaTesl.

14.2 Tlpu morpy3ke U pa3rpy3ke ciefyeT u3beratb yJapoB M APYTUX HEOCTOPOXKHBIX MEXaHUYECKUX
BO3/CHCTBUH Ha Tapy.

15 Yruausauusa

15.1 CocraBHbIC YaCTH U3BEIIATEIIS HE COJEPXKAT BEIIECTB U MATEPUAJIOB, MPECTABIISIONINX OMACHOCTh
IUTS OKPY KAIOIIEeH cpeibl, )KU3HU U 3[0OPOBBS JIIO/IeH TTOCTIE OKOHYAHUSI CPOKA CITYKOBI (IKCIUTyaTalliH).
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15.2 Tlo ucredeHHWIo cpoka CIykObI (TIociie OpaKOBKU WIJIM B MHBIX CIIyYasiX) M3BEIIATEIh IMOJICKHT
YTUIW3allUd B COOTBETCTBUU C TPEOOBAHUSAMHU, YCTAHOBJICHHBIMH Y TOTpEOWUTENs M MpaBUIIaMH,
YCTaHOBJICHHBIMU CTpaHAMU — WIeHaMU TaMOXEHHOTO COr03a.
15.3 Pa0oTbl MO yTHIM3ALHUUA MOTYT MMPOBOJUTHCS MOTPEOUTENEM, TPEATPUITUEM-U3TOTOBUTEIIEM.
15.4  JIns yrwmmzanud He0OXO0IUMO BBITIOHUTE CICAYIONINE paOOTHI:
15,5 nemMoHTHpOBATH U3BEIIATENb;
15.6  Bce metanu B 3aBUCUMOCTH OT MAapKH MaTepuajia HalpaBUTh B COOTBETCTBYIONIHME ITYHKTHI pHUEMa
BTOPUYHOTO CHIPBA.

16 O6ecneyenue B3pbIBO3ANIUIIIEHHOCTH

16.1 HckpoOe3omnacHas 3neKTpruecKas enb GopMupyercs 6apbepoM HCKPO3aIIUThl, YCTAHOBIEHHOM B

6apbepHoit kopoOke BK-1 ucn. TII uepe3 KOTOPBIN MOAKITIOYAETCS TEPMOKAOECITb.

Buumanue! baprepnasa kopodka BK-1 ucn. TII goxnHa ObITh pasMellleHA BHe B3PbIBOONACHOM

30HBbI!

16.2 B 6apbepnoii kopodke BK-1 ucn. TII (puc. I'l) ycranosnen 6apsep uckpozamursl MCKPA-TII.03,

KOTOPBIi 00eCTieunBaeT OrpaHUUCeHUE TOKA U HATIPSHKSHUS 10 HCKPOOE30IaCHBIX 3HAYEHUH MTPH KOPOTKOM

3aMbIKaHUU WJIM OOpBIBE TEPMOKaOeJIsl, pacioo)KEHHOTO BO B3pHIBOOIIACHOM 30HE.

16.3 Tepmoxkabenp moakiodaeTcss K OapbepHoit kopoOke BK-1 wmem. TII ¢  npuMeHeHuem

B3pBIBO3AIIMIICHHBIX 30HHBIX KOpoOOok 3K-4-EX u yanunurensHoro kaGens (puc. I'2). Bo3moxHO

HETOCPEICTBEHHOE TMOJKIIOUYCHHEe TepMoKalenss K OapbepHOl KOpoOke, 0€3 HCIOJIb30BaHUS

YIUTMHUTENIBHOTO Kabessi U 30HHON KopoOKku. CXxeMbl MOJAKII0UeHUs npuBeieHs! B [lpunoxenuu I

Bunmanne! KommiekT MOHTaXKHBIX 4acTeil, 30HHbIe KOpPOOKHM, OapbepHasi KopoOka H

YJIMHUTEIbHBIH Ka0eIb He BXOJAAT B KOMILIEKT MOCTABKH U3BEIATe/Isl U MOCTABJIsSIeTCS OTAeIbHO.

16.4 Texunueckue xapakTepuctuku 6aprepa uckpo3amutsl MCKPA-TIL.03 npuBeaenst B Tadmme 9.
Tabmuna 9 — Xapakrepuctuku 6apbepa uckpozamutsl MICKPA-TII.03

HaumenoBanue 3HaueHue
Tox yreuku (pabouee HanpspKEHUE), MKA 1 mxA (1 B)
PaGounii TOk, He Oonee, MA 40
Crenenb 3amuthl kKopiyca o ['OCT 14254-2015 IP20
Cpennsist HapaObOTKa Ha OTKa3, HE MEHee, U 50 000
CpenHuii CpoK CITy:KObl, HE MEHEE, JIeT 8
Temmeparypa okpyxaroteit cpezpl, °C munHyc 40 < Ta < mmoc 50

16.5 Tlapametps! B3pbIBo3anuThl Oapbepa nckposanmtsl MCKPA-TI1.03 npusenens B Tadmuie 10.

Tabmuua 10 — TTapaMeTpbl B3pHIBO3ALIUTEI

Haunmenosanve 3HaucHue
MapxkupoBka Ex ia Ma] I, [Ex ia Ga] lIC, IIA, [Ex ia Da] Il1IC
pKUp
TTapameTpbi I'pynna | Hoarpynna 1B, 111C
Maxkcumanbibie MCKPOOE30ITacHOM [eMu: Co = 1000 mx® Co =195 mxd
3HAYCHHUSI TAPAMETPOB Um = 250 B Lo =129 mTu Lo =39,5 M['u
TeDMOKAGEIIO lo =60 MA Co = 1000 mxd Co =119 Mx®
p Po =110 MBt Lo=79 mI'u Lo=99 Ml

16.6 MakcumanpHas JUIMHA TEpPMOKaOeIsl W YAJMHHUTENBHOTO Kalens omnpeaenseTcs HCXOIsl W3
JOMYCTUMBIX BHEUIHMX HHIYKTUBHOCTM M €MKOCTH Oapbepa HCKPO3ALIUTHI, CyMMAapHbIE €MKOCTb U
MHIYKTUBHOCTH TEPMOKaOeIs ¥ yUIMHUTETFHOTO Ka0Oelst, MOAKIIIOYeHHBIX K «MICKpoOe30macHbIM LETsIM»,
HE JI0JDKHBI NpeBblath 3HaueHuit Co, Lo, yka3zanHbix B Tabnuue 10.

16.7 Jlns B3peiBoomacHOW 30HBI moArpymmel ra3oB IIC cymMmapHble €MKOCTh W HWHIYKTHBHOCTD
TEpPMOKaOess U yAIMHUTEIBHOTO Kabemst He JoJDKHBI npeBbimatk: Lo = 9,9 M H Co = 11,9 Mx®. Ilpu
HENOCPEACTBEHHOM IOJAKIIOUEHNH TepMmokabenss K OappepHoil kopoOke bK-1 wcm. TII, JAUII
MepeKIoYaTeNb B monoxeHuu «0», IHMHa TepMokabens nomKkHa ObITh He 6onee 1200 M.

16.8 [lnsa B3pwBoomacHbIXx 30H moxarpymmbl razo IIB, IIA u meum IIC cymmapHble €MKOCTh H
MHIYKTUBHOCTh TepMoKabens u ymnauHutensHoro kabems: Lo = 39,5 mI'm H Co = 195 mMk®. Ilpu
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MOJIKJTIOUEHUHU TepMOoKadens k 6aprepHoit kopOoke BK-1 ucn. TII mmHa TepMokabens ToJpKHA OBITh HE
6omee 3000 M.
16.9 Meroauka pacuera MaKCHUMAaJIBbHOM JUIMHBI TEpMOKaOelnst W yIUIMHUTEILHOTO Kalens BO
B3PBIBOONIACHBIX 30HAX NPUBEACHA B IpHiioxkeHuu /1.
16.10 3onnbie kopoOku 3K-4-Ex umeror mapkupoBky B3pbiBo3amuThl «0EX ia 11C T6 Gax, «Ex ia/ta 111C
T80 °C Day.

Buumanmne!

1 Ipum monTaxke, s3xcriryatanuu 1 TO cobaroaats TpedoBanusa 'OCT IEC 60079-14-2013, T'OCT
31610.17-2012, ra. 7.3. Y3, ITIIIL, ITIOTIY u PI.

2 Jlwo0ble NOAKJIIOYEHUS] MPOU3BOAUTH TOJHBKO MNPH OTKJIIOYEHHOM HANPSKEHUM NUTAHUS
000py10BaHNs, CBA3aHHOIO ¢ 0apbepoOM MCKPO3AIHUTHI.

3 Bo Bpems monTaxka u TO npoBoa 3a3zeMiieHHsI J0JK€H BCerjga MOJACOCAUHSATHLCH NMEPBBIM H
O0TCOEIMHATHLCS MOCJIeTHUM.

4 3azemMJsIIOIIUI KOHTYP J0J:KeH MMeTh conpoTuBjieHne MeHee 1 Om ot Gapbepa 10 OCHOBHOIO
3a3eMJISII0LIero 3JIeKTpoaa.

5 Hcnoab3oBaTh TOJBKO HIMHY 3a3eMJIEeHHSl, K KOTOPOl He MOTYT ObITh NMOJAKJIHYEHbI CUJIOBbIE
YCTAHOBKH

16



Ipunoxenne A
(oOs3aTenpHOR)

BapuaHThl HCIOTHEHHS M3BeLIaTe s
Tabmuma A.1 — BapuaHThl HCTIOJTHEHHS U3BEIATEIS
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M3Bemarenu noxapHsle JIMHEHHBIE
terossle cepun « T T»

Mogenpb (MogupUKAIH)
YyBCTBUTEJILHOTO JIEMEHTA B
COCTaBE U3BEIIATENs]

Mogens (MoauduKarus)
01oka 00pabOTKH B
COCTaBe M3BEIIATEIIs

UII 104-11-A1 «57-XLT ITUM-71»

IMMM-71

UII 104-12-A1 «57-XLT [IUM-711» MMM-71]1
WII 104-13-A1 «57-XLT [IUM-71DIN» | WIUIT 57/135 XLT (PHSC-135-XLT) | IIMM-71DIN
UII 104-14-A1 «57-XLT [IUM-72» MM-72

UII 104-15-A1 «57-XLT ITUM-72]]» [TUM-72]1
U 104-16-A3 «68-EPC [TUM-71» UM-71
UII 104-17-A3 «68-EPC I[TUM-71]1» [TUM-71]1
WIT 104-18-A3 «68-EPC IIMM-71DIN» | WILIT 68/155 EPC (PHSC-155-EPC) | IIMM-71DIN
UII 104-19-A3 «68-EPC [TUM-72» [T1M-72
WII 104-20-A3 «68-EPC TTUM-72]1» [TUM-72]1
UII 104-21-C «88-EPC I[TUM-71» MUM-71
WII 104-22-C «88-EPC ITUM-71]1» [IUM-71]1
UII 104-23-C «88-EPC I[TUM-71DIN» WUIIT 88/190 EPC (PHSC-190-EPC) | [IMM-71DIN
UII 104-24-C «88-EPC [TUM-72» [M1M-72
UII 104-25-C «88-EPC I[TUM-72]1» TUM-72]1
UII 104-26-D «105-EPC [TUM-71» MUM-71
WII 104-27-D «105-EPC ITUM-71]» [IUM-71]]
WII 104-28-D «105-EPC ITUM-71DIN» | HWIUIT 105/220 EPC (PHSC-220-EPC) | IIMM-71DIN
UII 104-29-D «105-EPC I[TUM-72» [M1M-72
UII 104-30-D «105-EPC I[TUM-72]1» [TUM-72]1
UII 104-31-F «138-EPC I[TUM-71» [MnM-71
WII 104-32-F «138-EPC [TUM-71]1» [MUM-71]1
WII 104-33-F «138-EPC ITMM-71DIN» | HWIUIT 138/280 EPC (PHSC-280-EPC) | IIMM-71DIN
U 104-34-F «138-EPC [TUM-72» IUM-72
UII 104-35-F «138-EPC [TUM-72]1» [TUM-72]1
UII 104-36-H «180-EPC I[TUM-71» M1M-71
WII 104-37-H «180-EPC ITUM-71» [IUM-71]]
WIT 104-38-H «180-EPC ITUM-71DIN» | HWIUIT 180/356 EPC (PHSC-356-EPC) | IIMM-71DIN
UII 104-39-H «180-EPC [TUM-72» 1M-72
WII 104-40-H «180-EPC TTUM-72/1» [TUM-72]1
UII 104-41-A3 «68-XCR I[TUM-71» MMM-71

UII 104-42-A3 «68-XCR ITUM-71]1» [TUM-71]1
WIT 104-43-A3 «68-XCR I[TAM-71DIN» | WIUIT 68/155 XCR (PHSC-155-XCR) | IIMM-71DIN
U 104-44-A3 «68-XCR [TUM-72» M1M-72

UII 104-45-A3 «68-XCR ITUM-72]1» [TUM-72]1
U 104-46-C «88-XCR [TUM-71» UM-71

UII 104-47-C «88-XCR ITUM-71]1» [TUM-71]1
WIT 104-48-C «88-XCR ITAM-71DIN» | WIUIT 88/190 XCR (PHSC-190-XCR) | TIMM-71DIN
UII 104-49-C «88-XCR [TUM-72» M1M-72

UII 104-50-C «88-XCR ITUM-72]1» [TUM-72]1
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[Ipomomkenne Tadbautter A. 1
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M3Beniatenu no>xapHele JIMHEHHBIE
ternossle cepun « I T»

Mopnens (MomuguKarms)
YyBCTBUTEIBHOTO DJICMEHTA B
COCTaBe U3BeEIATEN

Monenb (MoguduKaius)
O1oka 00paboTKHU B
COCTaBe U3BELATEN

HUIT 104-51-D «105-XCR ITUM-71»

[MNM-71

WNII 104-52-D «105-XCR ITUM-71]1» IMUM-71]]
UII 104-53-D «105-XCR ITUM-71DIN» | AILJIT 105/220 XCR (PHSC-220-XCR) | IIUM-71DIN
HNIT 104-54-D «105-XCR TTHUM-72» I[MNUM-72

UIT 104-55-D «105-XCR ITUM-72]1» [MUM-72 ]
HII 104-56-F «138-XCR IT1M-71» I[M1MM-71

WNII 104-57-F «138-XCR ITUM-711» [M1UM-71/[
WII 104-58-F «138-XCR I[IMM-71DIN» | HUILJIT 138/280 XCR (PHSC-280-XCR) | IIMM-71DIN
HNIT 104-59-F «138-XCR ITNUM-72» I[MNUM-72

HIT 104-60-F «138-XCR ITUM-721» I[MUM-72]]
HIT 104-61-H «180-XCR ITHUM-71» [MMM-71

HII 104-62-H «180-XCR ITMM-71]1» [M1UM-71/[
HIT 104-63-H «180-XCR ITMM-71DIN» | UILJIT 180/356 XCR (PHSC-356-XCR) | [TMM-71DIN
WNII 104-64-H «180-XCR ITUM-72» IMNUM-72

WNIT 104-65-H «180-XCR ITUM-72]1» IMUM-72]]

18
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IIpuioxenne b
(oGs3aTenpHOR)
Baok o0padoTku (moxapHbii HHTEepQelicHbIil Mmoayab ITMM)

217

oHest)
wwwmwx;guwu _EIEE_LH
TL-WHL SuAtion yeroyedbdalim yramdexoy
]ﬂ«muummaﬂmnovia

HHIUKAaTOPEBI

Vi

/

TK
-~ ~
79 || O pemtremn | AL
UM-71 [™|°-

wnnT
PHSC

1

'e. CMNELABTOMATUKA

f

Pucynok b.1 — Baemnuii Buj moskapuaoro uarepdeiicaoro moaysst [IMM-71
217

Wwoood @ oHaety
T S5d1 PZOZ-TEFHORS0-LZ0HISOE'ST AL 7 Ik
Y™ Z]=ae] g pZmmonn 3N taudeyy L

Ze e e pOILHH Y RHOTROL

1H teereu0s OV

HHOHKAaTOPEI

TK' 1

mIc

24B /{

Pucynox b.2 — BHemnuii Buj noxapHoro uHrepdeiicaoro moxyis [IMM-72
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Pucynok b.3 — YcranoBouHbIe pa3mMepsl TOKapHbIX HHTEephercHbIX Moayeit [TMM
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Pucynok b.4 — Baemnuii Bua noxxapHoro uarepdeiicaoro monyis [IMM-71DIN

Buumanne! He nonyckaercs ycranasauBath DIP-nepexiouarens «S1» B mosoxkenue «0» npu Ha1u4uu

pa3aenTebHOro pesucropa 620 Om.

3.&3 Rox
— 620 62K

C_| Noxap1

a0

| Heueon. 1 TepMmokabenn

YATIMHHATEB HBIrI
kabellpb

0 Rpas
b o [ |
10 S1

Pucynok b.5 — Cxema noaxiitoueHus Kk noxxapaomy uarepdericaomy moayito [TMM-71 Tepmokabens ¢

YAJIUHUTCIIbHBIM Kabenem

Buumanue! He nonmyckaercsi ycranapiamBath DIP-mepekirouarens «S1» B moJoxkenue «Rpas» npm

OTCYTCTBHMH Pa3eIUTeIbHOrO0 pesucropa 620 Om.

TK 1 Rox
- / 6,2 K

TepMoKabenb
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| C | Noxap 1
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Pucynok b.6 — Cxema noakitodeHus k noxapHomy unrepdeiicnomy moay:ito [IMMM-71 tepmokabens 6e3

YAJIMHUTCIIBHOT'O Ka0enst

leﬂlIHIlTeJ'lBHBIfI

NO Kaoelb | |

C | Noxap1 Rpaz

NO -
C | Noxap 2 TK1 ~ - L}

- TepMoOKabens
NI

C | Heucnp. 1 Rpas \
NC Rox
| Heuenp. 2 ]2 —{} ]

LHe ol —

0 Rpas
= Ea [
0 S1 Rpas= 620 OM Rox = 6.2 KOM

Pucynok b.7 — Cxema noaxiroueHus K noxkapHomy unrepdeiicnomy mozayito [TMM-72 tepmokabeneii ¢
YATMHUATEIBHBIMU KaOesIMu
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Pucynok b.8 — Cxema nojxiroueHus K noxkapHomy unrepgeiicnomy Moyt [IMM-72 6e3 yuIMHUTEIbHBIX

Kabenei
E G?
RpaS
65 1\2‘0 L TepMoKadens %] f g g‘ /
7 NC Curnan R 0 .
*Heucapas- s1 - TepMOKa0eIb
N el vl J 0 VJUTHHUTE TBHBIT s
HUB = 2 Kabelb
Rpaz= 620 Om Rox = 6.2 KOM
Pucynok b.9 — Cxema nojkitoueHus K noxapHomy unrepgeiiciomy moayito [IMM-71DIN ¢ yanuHUTEIbHBIM
kabenem
%)
5 | NO| Curnan T 6 1
6 C "Tloxap" epMOKa €JIb 2 j‘\/\/\/\NWW\/\/V\/\/\/V\/\/\/\/\«
7 NC Curnan R 0
e ] s 2
HOCTB"
24B - 13 TepMOKabelb Rox
+ |4
Rox = 6.2 kOM

Pucynok b.10 — Cxema noakimtodenust K moskapaomy uHTepdeiicaomy moaymto [TMM-71DIN 6e3
YJIMHATEIILHOTO Kabess
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IIpniaoxenne B
(oGs3aTenbHOE)
BapuaHTBI KpeluieHHs1 H KpPene;KHbIe 3JIeMEHTHI J151 MOHTAKa TepMoKadesst

Tabmuna B.1 — BapuaHThl KpemyieHus1 TepMoKadens

r
- & =
Konnuo 1ma
KPEMeTHIL TPOch
A
Hatmamoil Tpoc | L.
CEoda Epeledsiag
¥, , L-obpasnas
K Tepworsbans k
4 @f—- - T
ﬁ Ry
A ) I
:ﬁf’
._-gr.l' . -
= = Hmsameas mpoca |
oy -
.',..!.. 1 ; o
i Komsio 1A HATARITENS -
4 Ipoca Tepmorafens
KPCIUICHUEC HA HATAKHOM TPOCC KPCIUICHUEC K ITOTOJIKY
a
1
f Kpennenue
f T KaOelpHOMY JIOTKY

Al
B |
|

Kpenienne x
KaDeIBHOMY TOTEY
TepMmokabene

MOoHTAKHEI 32HIM—

MoHTaXHBIT 32K1IM

Tepmokabenk _'\_S_/'
KpeIuIeHue K Ka6eJ'II>HOMy JIOTKY

KPCIIJICHUE K Ka6eJ'II)HOMy JIOTKY
XoavT

[ _[ I Fazm

/7
\

Banka (mepexkpsimie)

Tepmokabens

' %} Tepmokafens
KpEIUIeHue K Tpyoe

KperieHne K 6anke(IepeKphITHIO)




Tabnuma B.2 — KpenexxHble 371eMEeHTHI
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HanmeHnoBanue Monens Hazuauenue
3a)XnUM CTaJbHOU :
BC-2
(B cOope) |
| A *\‘
JUTSL KPETUICHUS K CTPOUTEIBHBIM
KOHCTPYKITUSAM, KaOSIbHBIM JIOTKAM,
BEHTHIIALIMOHHBIM KOPOOaM H T.II.
3aKUM OIMHKOBaHHAs
BC-3
cTaib (B cOope)
JUTSL KPETUJICHHUS K PA3IMYHBIM TTOBEPXHOCTSIM
3axuM - WAW-N (CTEeHBI, TTOTOJIOK), a TAKXKE IS MMPOKITAIKH B
_‘:_’__,/ yIJlax U MOBOPOTaXx)
..-"f. “-.“
SasKuM JTHHEHHELH ¢ O X MPOMEKYTOUYHOC KpCIUICHUE  MEXIY
’ OHS-1 sakumamMu = WAW-P /[ WAW-N u
OIIMHKOBaHHAs CTajlb
TepMoKadeIeM
MOHTaXHBIH 32XKUM,
JD-1 JUTSL KpETUIeH!sI K TpyOaM MM B yriiax
cTalb
VTS KpETUICHUS K CTPOUTEIHHBIM
MoHTaXHBIHA 32)KHM, CC-2N KOHCTPYKLUSIM, KaOeNbHBIM JIOTKaM,
cTanpHOMU (B cOope) BEHTHJIAITMOHHBIM KOpoOaM M T.II., TOJIIIHHA
KOTOpBIX 1,6 - 4 MM
JUTSE KPEIUICHHUS K CTPOUTEIBHBIM
MOHTaXHBIH 32KUM, CC-10N KOHCTPYKITUSIM, KaOCJIbHBIM JIOTKAM,
CTaJILHOM (B cOope) BEHTHJIALIMOHHBIM KOPOOaM H T.II., TOJIIUHA
KOTOPBIX 3,2-6,4 MM
JUTSL KPETUICHUS K CTPOUTEIHHBIM
MoHTaXHBIN 3aKUM, CC-10w KOHCTPYKITUSIM, KaOCIIBHBIM JIOTKAM,
CTaJbHOH (B cOope) BEHTWJISIIMOHHBIM KOPOOaM M T.I1., TOJIIIMHA
KOTOpBIX 7,9-12,7 Mmm
. JUTSL KPETUICHUST Ha KaOeJbHBIX JIOTKAX,
MoHTaXHBINA 3aKUM
HPC-2 MOTOJIOYHBIX OaJIKaX, TOMIIUHBI KOTOPBIX 1,5
(3aMoOK-3arenKa)
- 6,4 MM
JUTSL KpETUIEHUS K TIOTOJIKY, CTEHaM, K
Cxko0a KkperexHas N YIUIOTHEHHUSIM Ha pe3epByapax C IIaBaromei
L-o6pa3nast, B cObope RMC-2/ KPBIIIKOH, IPUMEHSEMBIX JIsl XpaHCHHUS
(cTanb/HeprkaBeromas RMC-3 HedTH ¥ ra3a u T.4. KOMIUIEKT COCTOUT u3:
CTallb) CTaIIbHOW CKOOBI, YTIIOBOTO 32)KMMa THIIA

WAW H KHOIIOYHOH 3aIleIKH
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[Ipomomkenne Tabmuier B.2

HaumenoBanue Monenb Haznauenue
Cko0a KkperexHas JUTSL KPETUICHHUS K TIOTOJIKY, CTEHAM H T.II.
L-o6paznas KomruiekT cocTonuT u3: CTalbHON CKOOHI,
RMC-50 N
(L=50Mmm) yTIIOBOTO 3akuMa Tia WAW ¥ KHOTIOUHOM
3aIIeNKN
PM-3A/
. PM-3B/
XoMyT, HEUITOH PM-3C IUISL KpeTuieHus K Tpybam quamerpom 0,75 -
2 mroiima
Hatspxutens Tpoca TR-24
MIPU MOHTaX€E Ha TPOCE
Konb1io HaTsxuTens
Tpoca TR-4A
ITnomanka IIMC-K- JUIs1 KPETUICHHs. Ha POBHBIX IUIOCKOCTSX,
CaMOKJICIOIIASCS C 20x14 IyTeM NPUKIEUBAHUS U3AETHUS K IJIOCKOCTH
KITATICOI Y KPETUICHMS K TUTOIIAIKE 3a CUET KITUTICHI
[pumeuanue — Jlomyckaercss HMCIOJNIb30BAHUE AHAIOTOB, OJOOPEHHBIX MPEANPHUITHEM-TTPOU3BOJAUTEIEM B
MUCHMEHHOM BHJIC

24
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Hpuiaoxenue I
(oOs3aTenpHOR)
Bapbepnas kopooxa BK-1 ucn. TII
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CiHue knemwl (7-6/
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24
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67
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e

Pucynok I'.1 — Buemnuit Bun 6apsepHoit kopoOku bK-1 ncn. TIT

1 - xopnyc, 2 - BBoA kaOenbHbI M10x%1,5, 3 - Oapbep uckposamutel MCKPA-TIL.03, 4 - knemma BUHTOBAs

«3emitsiy 4 mm? make. MTU-4PE, 5 - MPOBOJ 3a3E€MJICHHS.

|
VITHHHUTETHHBIA BapriBobe3onacnas 3o0Ha ‘ BapriBoomacHas 30Ha

Ka0elb ‘
baprepras kopooka bK-1 ucm. T1I }
MOVJIb |

H%/I 7I {5apsep ™= | [[2 | 3K-4-Ex 3K-4-Fx

HCKPO3AlIHTEL ucr.03

9 Hekpa-TI1.03 3 uer. 01

KIIeMMHHK ‘
e [IPOBOA ‘ TepMoKabellb

Pucynok I'.2 —Cxema nonkimouenus: 6aprepHoit kopoOku BK-1 ucn. TII, conporusnenue e 6oee 1 Om

2
3a3eMIIeHHd 4 MM Makc. ‘
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Hpuiaoxenune /]
(pexomenIyemMoe)
MeTtoanka pacyera JJIMHbI TEPMOKAGeJIsl H YIIHHATEIHLHOT0 Kabelist

JlnuHa TepMokabesnst M yJUIMHUTENBHOrO Kabensi BO B3PHIBOONACHOW 30HE ONpEAeisieTcss UCXOIs M3
JIOTTYCTUMBIX 3HAYCHUI BHEIIHUX UHAYKTHBHOCTH Lo 1 émkoctu Co 6apnepa uckposzamutel MCKPA-TIL.03 u
3HaYEHUI UHIYKTUBHOCTU U €MKOCTH T€pMOKales U yanuHuTensHoro kaoens (Tadnuma 10).

[Tpu onpeneneHUN MaKCUMAaJIbHOM JTUHBI TEPMOKAOENs U YJUIMHUTEILHOTO Ka0ess, MOJKII0YEHHOTO K
nckpooOe3onacHbIM nemsmM 0aprepa nckposamutbl MCKPA-TII.03 HeoOxomauMo obOecrieuynBaTh BHITIOJIHCHHE
TpeOOBaHMI MO0 CyMMapHOW BeJTMYUHE UHAYKTUBHOCTH U EMKOCTH OJJHOBPEMEHHO:

Lot X It + Lovk X lvk < Lo u Cnr X It + Cnyk X lvk <Co , rie

L1 — moroHHasi MHAYKTUBHOCTh TEPMOKAOEIIs;

It— mmHa Tepmokaberns;

Liyk — MOTOHHAS MHAYKTUBHOCTD YJTMHUTEIBHOTO KaOels;
|yt — nnuMHA yATHHATETHLHOTO Kabers;

Lo —BHeIHssA MHIYKTHBHOCTh Oaphepa UCKPO3aIIUThL;

Cnr — MOroHHAs EMKOCTh TEPMOKAO0EIIs;

Criyk — TOTOHHAasi eMKOCTb yIJTMHUTEIIBHOTO Ka0es;

Co— BHEIIHSASA EMKOCTh Oapbepa HCKPO3AIHTHI.

Hampumep, B Hamxymmem ciaydae Ijsi B3pBIBOONACHOW 30HBI moarpynmnel ra3oB IIC nmns Gapeepa
uckposamutel MCKPA-TIL.03: Lo = 9,9 mI'u 1 Co = 11,9 Mx®. [Ipu noakmtoueHnn TepmMokabdens Kk 6apbepy
MCKpOo3aluThl 0e3 pazmenutensHoro pesucropa, UIl mepexmtouatens B mojoxkeHUH «0», MakcUMallbHas
JUTHHA JT0JbKHA ObITh He Oonee 1200 M. TloronHas MHAYKTHBHOCTH TepMOKabens paBHa 8,2 MKI H/M, MOrOHHAS
emkocTh — 115 n®/m. Tepmokabens mmuuoi 1200 M uMeeT cyMMapHyI0 MHIYKTUBHOCTh Lt u emxocts Cr

paBHBbIE:

Lt=8,2 mxI'n/m x 1200 M =9,84 MI'u < Lo =9,9 mI'n;
Cr=1150®d/m x 1200 m = 0,138 Mx® < Co = 11,9 Mx®D.

Jlist moarpymmel razoB 1B u meumm IIC miis 6apeepa uckposammtel MCKPA-TIT.03: Lo = 39,5 M['H 1
Co = 195 mk®. [Ipu nmoakIrOYeHUN TepMOKabOes K 6apbepy MCKPO3AIIUThl 0€3 pa3euTeIbHOTO PE3UCTOpa,

JIII nepekitoyarens B HoJ0xkeHUN «0», MakCUMasbHas JJIMHA JOJDKHA ObITh He 6onee 3000 m:

Lt= 8,2 mxI'n/m x 3000 m =24,6 M['u < Lo = 39,5 mI'H;
Cr=1150®d/m x 3000 M = 0,345 Mk < Co = 195 MxD.

AHAJIOTUYHO BBIIOJIHIIOTCS PacuCThl ¢ YYCTOM YAJIUHUTCIBHOI'O Ka6en$[, o €ro JJIHHC, TIOTOHHOM
HUHAYKTUBHOCTHU U IIOTOHHOM €MKOCTH.
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puniaoxenne E
(pexoMeHgyeMoe)
Cxembl noakJIl0YeHns k odopynosanuio "RUBEZH"
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Pucynok E.1- Cxema noaxirouenus noxkapHoro uarepdeiicaoro monyinsa [IMM-72 k agpecHoii MeTke
AM4-R2 NCBb "RUBEZH" Global
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Pucynok E.2— Cxema nmoaxitouenus noxxapHoro uatepdeiicaoro moays [IMM-72 x anpecHoi MeTke
AM-4-R2 ICB "RUBEZH" ¢ onpenenenrneM ABOMHOTO cpabaThIBaHUs

AU
AML-R2 | [ PIM
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24 B om BNl ———
Pucynoxk E.3— Cxema nogkimtoueHus rnoxapaoro uarepdeiicaoro moayis [TMM-71 x angpecHoit metke AM4-
R2 CB "RUBEZH" Global

[Ipumevanne — MakcumanbHas JIMHA KaOemst MEXIy BXOJ0M aJpecHoi MeTKu U BbhixosoM [TMM He Gonee
100 m. Tun koudurypanuu meida axpecHont MeTku 3agaetcs B xone [THP.
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Pucynok E.4 — Cxema noxkiodeHus noxapHoro uHrepdeiicaoro moxyis [IMM-72 k anpecHoil MeTke

AM-4-R3 NCB "RUBEZH"
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Pucynok E.5 — Cxema noaxmtouenus noxkapHoro uarepdeiicaoro monyns [IMM-72 k aapecHoi MeTke
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Pucynok E.6 — Cxema nmoaxmouerus noxxapHoro uatepdeiicaoro moays [IMM-71 x anpecHoi MeTke

AM-4-R3 UCBb "RUBEZH"

[Ipumeuyanue — MakcuManbHas JJIMHA Kabemst MEeXIy BXOAOM aJipecHOi MeTku U BeixogoM [TMM ne Gonee
100 m. Tun koHUTypanuu nuieida aapecHon MmeTku 3agaetcs B xoae [THP.
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Ipunoxenne K
(pexoMeHgyeMoe)
Cxembl noakiawdenns k UCO "Opuon" "BOJIUA"
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