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IMosicHnTeILHAS 3anHCcKA
K HHBECTHIIHOHHOMY NPOEKTY
«[IpnoGperenue syekTposabopaTopumn»

[IpoexTOM KOPPEeKTHPOBKH MHBECTHLIHOHHOM nporpamMmbl AO «llenszenckas
ropajiekrpoceTs» Ha 2025-2029rr. B 2026 romy npeiaycMoTpeHo (MHAHCHPOBaHHE
MHBECTHLIHOHHOTO NpoekTa «IIprHodpeTeHue 1erkoBoro aBTOMOGHIA» Ha cymMMy 15,72
miH. py0. ¢ HIC (20%) ¢ yuerom UIIL], B3amen uMerowieiics:

1. I’'A3-3309 roc. Ne A413EP58

dnekrponabopatopusi I'A3-3309 roc. Ne A413EP*®, 1996 roxa sbimycka,
MCIIOJIB3YETCsl CTPYKTYPHBIMU moApasjeiienusmMu AO "lTensernckas ropanexTpoceTs”
JU1st OOCITY )KMBAHHUSI M PEMOHTA JJIEKTPHYECKUX ceTeif ropona. E& npober cocTtapisier
179234 kM., 3aTpaTsl Ha peMoHT B 2019-2024 r.r. coctauiu 202065,84 py6. JlaHmsiii
aBTOMOOMJIb  OTHOCHTCS K 4-0if aMOPTH3AUMOHHON rpymre (CpPOK  110JIe3HOTO
MCIIOJIB30BAHUA OT MATH JIET J0 CEMHM JIET BKIHOYHMTENIbHO). HopMaTHBHbIE aKThl:
[locranosnenue npasutensctsa P® or 01.01.2002 NI (pex. or 28.04.2018) "O
KJIaCCHOUKALMKU OCHOBHBIX CPEJICTB, BKJIIOYAEMBIX B aMOPTU3ALMOHHEIE TPYIbI"
(kox OKO® 310.29.10.59 Cpezncrsa aBTOTPaHCIIOPTHBIE CTIELUATBHOTO HA3HAYECHUS,
HE BKJIIOYCHHBIE B Jpyrde rpynnupoBku). CleaoBaTelbHO, CpPOK MOJE3HOT0
MCIIOJIb30BAHUS aBTOMACTEPCKOM cocTaBiseT ceMb JieT. JIaHHBbIH aBTOMOGHIL
dKCryatupyercs 29 jet, 4To Ha 22 rojia IpeBbIIaeT CPOK MOJIE3HOTO UCIIOIb30BAHMS.
OctaTto4Has CTOMMOCTB aBTOMOOMIIS IO GyXraiTepckoMy yueTy cocTasiser ( pyo.

Ilo cBoeMy TeXHMYECKOMY COCTOSHMIO aBTOMACTEPCKAsh MMEET CleyHolHe
HEJIOCTaTKH:

- KOppO3usi KaOUHBI;

- KOppo3us Ky30Ba.

- teopmanus pamsl

- HEMCIIPABHO PYJIeBOE yIIpaBJIeHHe

CTOMMOCTb  MIAHUPYEMbIX K TNPUOOPETEHHIO JIEFKOBBIX  aBTOMOOMIICIH
noaTBepikJiaercs npaic-nmucramu (Ipunoxenue Nel).

Hpunoxcenue Nel Ipaiic nuem nocmasuguroe

3amecTuTe/ b FeHEePAILHOTO AUPEKTOPA
0 0OIIMM BOIIPOCAM U Peasu3al{y YCIyT P.A. YamOyTkun



NPOU3BOACTBEHHOE OB BbEOVUHEHUE

HERTOGTELTEXHR

r/ S )
I0pummecknii agpec 440028 ensa, npoesn I'epmana Turopa,3A

Testedon: (8412) 33-22-11, n06.124,126Ten/dpaxc: (8412) 94-65-59

WEB: www.esteh.ru, a1ekrponadoparopun.pd

E-mail: esteh@esteh.ru

p/c 40702810500010002428 8 OAO Banx «Ky3neuxuii» r.Jlensa

OI'PH 1075835001527, MHH 5835071106, KIITI 583501001, OKTIO 99510172

Hcx, Ne 28 or 23 ampeas 2025 ¢
AO «III'2Cx»

KoMmMepueckoe nNpeasokenne

Komnaexranus na aexrponaboparopuio IIITY

InexTponalopaTopus MpeAHasiadena /Ul BEICOKOBONBTHBIX HCHBITAHRIL SMEKTPOOGOPY IOBAHMS OACTAHIMH, CHIOBLIX KaGeneit, a
TAIOKE NIPOXMIa NeQeKTHOH HIONALIMM CHIOBEIX KaGenell M onpeseneHue MECT HX MOBPEKACHHA OTHOCHTEILHBIME H AGCOTIOTHRIMI
METOIAMH.

SnekTpoobopyIOEANHE HMCKTPONAGOPATOPHH pa3MENIEHo B DyproHe, KOTOPEIH pasiencH NIEPETOPO/TKOH Ha IBA OTACACHHSA:
OIIEPATOPA H BHICOKOBONETHOE, HMEIOLINE OT/ENLHBIE BXOEL

Cuctema obecrieuenus nexTpofesonacHocT nepconana nafopaTop:

~KOHTPONb ABEPEit BHICOKOBONETHOTO OTCEKa (OTKIMIOYEHHE NPH OTKPLITHIX IBEPAX BEICOKOBOIETHOTO OTCEKA);

~PYYHOE aBapuilROE OTKIIIOYEHKE,

-ABTOMATHYECKOC IPHHYAUTEIBHOE 3a3eMICHIE BRICOKOBOIBTHBIX HCIIBITATELHAIX YCTAHOBOK H MOJKITIOYEHHEIX K HEM 06heKTOR
HCIIEITAHHA NI0CIIE 3aBEPUICHHA HCTIBITAHUN U B aBapuilHBIX CIydasnx.

-HR/IH4NE YOTPOHCTEA BUTMMOTQ PAIPLIBA OJAIOUIETO HANPIKEHHS,

-I1QJlava 3BYKOBOI'O H CBCTOBOIO CUrHaJ& [IpH BKOIKYCHHHA naﬁopa‘mpwn.

InexTpoNabopATOPHH U3TOTABNMBAIYICH B COOTBETCTBHM C TEXHHYECKHMH yeionnsiMu TY 4853-014-99510172-2011. Ha nce
MoaupuKauK anexTporaboparopuli pacnpocTpanseTcs TAPaHTHIIHOE W HocIerapanTHiinoe 06CIykHBAHNE,

ApTomMoouas Caaxo NEXT 4x4

@yprou-1abopaTopHs pasaeneH na 2 oTcexa:

= OTCEK onepaTopa, B KOTOPOM pacrnonararTca 4 HOCAJIOYHBIX MECTa I nepcoiiana (CHHCHBS C PECMHAMH
GesoracHoCTH), MYRT yNpasnenus naGopaTopuel B 0TCEKe onepaTopa .

- BHICOKOBOJILTHEIH OTCEK, B KOTOPOM Pa3MElleHo Bee 060pYAOBaHHe, HAXOAAILIECCs 0] BRICOKHM
HanpsKeHHeM, xabennuble Oapabauel, ucnsiTatensxoe ofopyaosanue.



OTomienne

- OTONHTENb ABTOHOMHBIA BO3OYITHEIH «fLtanap 44» -1 mr.
OTONIHTE/IbHAA MOLIHOCTE 3,0 kBT,

HanpssKeHue nmaTanyde 12/24 B;

NPOHIBOAHTENEHOCTE 120 M3/4;

notpebaseman Momsocts 30 BT (BKn04as TOMUIMBHELE Hacoc);
pacxop rorwusa (JIT) 0,36 n/u.

- TeTIJIOBCHTHIATOP — | T,
Hanpsxenne — 220B

YactoTa -500'y

Tok -9.1A

[Tosrimennu e Temnepatypsr no — 70° C

CocTas nabopaTopuu

1. - Croiika 6a0Kx0B ynpasienusi, KOTOpas sBJIsieTCS Hecynreil KOHCTpyKuUueil u
CAYKHT 118 pa3MmelieHns GIIOKOR YPABJSHHS,
- ¢ToiiKa onepaTopa co cTosIemiHHUeit Tuna EvroDesk.

2. baox cerepoil ¢ opranamu ynpaeaenns 3TJL

lpensasHaueH 019 KOMMYTAUHH Y3108 ¥ 0J0KOB TaGOpaTOpHy N0 UETAM [IHTAHHS, KOHTPONA
HANPSKEHUS M TOKA, YIPABIEHHS OCBEIUEHMEM, MHAMKALNK 3aLUKTEL H OTOTMVIEHHEM CANOHA
nabopaTopun. Ha ceTesom 6noke YCTAaHOBNEH pYGHIBHHK BHAMMOTO DaspeIBa W Opraksl
ynpaeneHus, BKIiKouas apapuiiHylo kHonky «CTOIIy.

3. Tpéxdasuniii BEICOKOBOIRTHEII MepeKiuaTe b,

BrlcokoroasTHRI MepelcnouaTents BO3IYIIHO-0apLepHOr0 THTE 06ECIeunBaCT MOIKAOYEHHS
GlI0KOB 37IeKTPONabopaTOPHH BO BCEX PEIKMMAX K MCMBITBIBACMOMY 06BekTy 63 MPOBCACHHUA
Kakofi-nubo  gomomHUTENRHOH  koMMyraumd  (nOKOB  3nekTponaloparopHH,  CHATHE
OCTATOYHBIX 3aPAA0B € EMKOCTHOH HATPY3KH H HAJIOKEHHE 3a3¢MIIEHHA Ha BEICOKCOBOJBTHLIR
BRIBOJT 37EKTPoIadopaTopHi.

KoMMyTauMS peskHMOB paGoThl:

Hcenpiranue / nposkur / 10T / aKyCrHKa / n3Mepenne/3aieMIcHHe

- Bee Gaokd H yerpolicrBa, BXOASIIME B CHCTCMY BBICOKOBOABTHOH KOMMYTANHHM H
BHCIIHHX MOAKII0YenHil, He JOJLKHEI:

= COCPXATL TPaHChOpMAaTOpHOE MACTO;

- OBITE BGLINOAHEHEI €O CTABIKOBLIM THIIOM KOHTAKTOB HA OCHOBE GONBIIOr0 KOJHUCCTEA
IEKTPOMATrHHTOER;

- KOHCTRYKTHRHO PAacoa0MmkeH ! Ha moay u Goprax DTJL.,

4. BJ0K BRICOKOBOJbLTHBIX HCMLITAHMI B H3Mepennii BKI0YAeT B celsl annapar
HCIbITATEAbHO-poKuTraromwni AHTI-70,

IpenyasHaued [1a MCHBITAHHA M3ONAUMH CHIIOBLIX Kafemeil M TEEPABIX AMDIEKTPHKOR
BLIMPAMJICHHBIM HANPKCHUEM, KOHTPOIA TOKA YTEUKH, HCIOBLITAHUS TBEPALIX JHINEKTPHKOB
CHHYCOMIAIBHLIM HAMpAKeHueM yactorod 50 Iu, a Taxke AMA npelBapHTENLHOrO OPOXUra
ActheRTHOH H30TALUMN CHIOBLIX Kabeneit,

MmeeT BCTPOCHHLLH PErynaTop BRICOKOTO HAPSIKEHHA ¢ ANEKTPONPHBOICM,

3aumINeH CBHAETENRCTBOM Ha ONE3HYI0 Mogens Ne 25096,

Moscer HCMONE30BATECA AT 3aMEIIE] HONBITATENBHOTO anmapata AMJ-70 u emy
AHANOrHYHEIX, HE HMEIOIHX QYHKIHN “MPOKAT™ H YCTAHOBICHHEIX B NEPEABIKHEIX
anexTponabopaTopusx;

CBUAETCIBCTEO 00 YTBEPHIe NI THIIA cpecTB H3Mepennii RU.C.34.033.A M156299 ot
15.08.2014 roaa.

OBmacTh NPUMEHEHHA: 2NEKTPOCETERDIE IPEANPUATHA 0GCIYKUBAIOIIHE IEKTPHUECKIE CETH
¢ pabounm Hanpsxenunem ot 0,4 10 10 kB,

Ornuaurensibie ocodennocTH annapara AHTI-70:
- Mmeet dynximio «[Ipoksrs, npy KoTopoif 32 CHET CNelHanhHOH KOHCTPYKLHH




ArNY

BEICOKOBOJILTHOIO TpaHc(opMaTopa 1 NepeBoa 3aluTs Ha Goree “rpy6rtil” yposeHs
annapat o0ece nBacT YCTOHUMBOE TOPEHHE AYTH B MECTE TIOBPEHICHHA BO BCEM
JHANA30HE BEIXOJHOTO BREIMPAMISHHOTO HAMPAMKEHMS, YTO CHIKACT NPOBURHOS
HaNpDKeHUEe B MECTE MOBPEKICHAS 0 YPOBHS, TTO3BOILIOLEr0 POROUTE
OKOHYATENIRHBIA NPOXHT € TIOMOUILIO OCHOBITOr0 Npoxuratommero tioka. [fannas hysruns
T03BONAST IPOBOJKTS IPEABAPHTENLHEL BRICOKOBORTHBIIN MPOXHD I HCMONL3YETCS HPH
ﬂpOGOB H3IOJALUHH B My(t)TaX, 3ATIEIBAIOIIHX HPDGDSIX H T.IN.,

- OcobennocTn KoHeTpykimy annapata AHIT-70 B coueTaHAH ¢ KOHCTPYKTOPGKHM
PEHICHMEM €T0 BCTparuBaHNUA B FNMEKTPHHYECKYIO CXEMY na60paT0pm1 fI03BOTIAIIH NMONYYHTE
ABTOMATHYCCKOE PaIpafiioe YCTPOHCTBO. 3aMEIKAHHE BHICOKOBOJETHOTO BEIBOJZA HA
«3EMITIO» OCYILECTBIIETCA YEPE3 BTOPHYHYIO 0BMOTKY TpaHcdopMaTtopa
BRICOKOBO/IETHOTO OmoKa, 3T MO3BOMAET NPOBECTH GLICTPLIIL H GesonacHsIi paspan
OCTATQUHOTO €MKOCTHOIO 3apsaia HCTIKITYEMOTO 00BEKTA fJake MpH Halpsikeavu 10 70 kB.
Kpowme Toro, 0TCyTCTREE OCTATOYHOrO 38pAIa KOHTPOIMPYETCS HIMEPHTEIBHBIMH
Opudopamyu annapara.

TEXHHYECKHWE XAPAKTEPHCTUKHU annapata AHII-70

Hanpskenne muraromwei ogHodasHoi ceTH NEpeMEHHOro TOKa 220£10
wactotolt S50, B

Pabovnii Ananazon BLIXOHOTO NEPEMEHHOT0  HANPAXKEHHS ot 10 no 50
(nefcTryionee 3HaueHue), kB

Pabouni auanazoH BEIXOAHOTO BRINPAMASHHOTO HAMDAKEHHS or 10 1070
(aMILTUTYIHOE 3HAYenHe), KB

[Ipenen ponyckaeMoR 0CHOBHOHN NpHUBEACHHOH NOIPEHIHOCTH +3
BOCMPOH3BE/ACHHA BLIXOANOTO HanpkKernA, %

Brixoa#oil nepemennsil pabouuii Tox (HeiicTBylolnee 3AYCHHE) B 80
DPEKIME KOPOTKOTO 3aMBIK2HHA, MA, HE MEHEe

IMotpebnemas MomuocTs, KB A, He Oonee 5,0

5. Bhok npomura 4 fownra gedeTHOH H30JAIHH.

Baox npoxuratomuii BIT-30 — 1 mir.
BJIoK J07HTa KOHCTPYKTMBHO BXOAHT B BUI0K NpoXMTa,
B kauecree MecTOUAMKA THTAHNA MPOKHTaloILEro Goka UCMoNL3yercs MpecipalopaTes
4ACTOTHI, ¢ HOMOIILIO KOTOPOTO HANpAXKeHHe BHENIHel ceTH npeobpazyercsa B Tpexdazuoe
HANpPsKEHHE
yacroTod 800 I'y # co3naéT Ha BRIXONE BRICOKOBCHBTHOIO GII0Ka [HOCAE BRINPAMIIEHHUL
NPAKTHYECKH MACANbHO BRTIPAMICHHEI TOK, yTO ofecneyHBACT rOpPeHHe AYTH B MecTe
nospexaenns ¢ BeIcOKEM KITJ, Koncrpykuus BLICOKOBOJIETIONO 0J10KA TO3BOJISIET
OCYIKECTEAATE NPOBEeHUE PEXKHMA KIIPOXKHTa» Ge3 oGpLIBa ropeAHs YIeKTpUYecKoii
OYCH IPH [epEKII0YeHHH cTYTIeHel HA NyJAbTe YNPABJeHHS BbICOKOBOILGTHOTO (0K .
Bpemsa pexuMa «NpoKATay - TIUTEILIbIL
TexHuuecKHe XapakTepucTukH Gaoka BII-30:
- MAKCHMAIBHOC BBIXOJHOE BBIIPAMIICHHOS HANPAMEHHE B peacume xonocetoro xoga (X.X.)
[pH COEAHHEHUH TIEPRUYHEIX 0OMOTOK TpaHcdopMaTopa MPOKKTa B «3BE3RY - Y» U
«TPEYTONRHHEK - A» A0 CTYIEHAM, KB
I crynenu A -30,0 11 crynenn Y —24.,0 III crynenn A -8,0 IV ctynenn Y 5,0 V crynenu A -
1,7 VIcrynenn Y -1,0
- BBIXOIHOM BeINpAMIeHHBI pafounil TOK (AeHCTBYIOLIES 3HAYECHHUE) TPOSKUTA B PEXKUME
rkopoTioro 3ambikanus (K.3.), A ne menee 16
Baoxk 40:KUra BXOOHT B COCTAB NPOMKKTAa:
TexHuvecKkue XapakTepHCTHKH (10K J0KHra !
- M3KCUMATLHOE BHXOAHOE BHIPAMIEHHOE HAMPDKEHUE B PEXUME X0I0cToro xona (X.X.)
NPH COeAMHEHIH NMePEHYHEIX 0OMOTOK TpaHchopMaTopa IIPOKHra B «3Be3y - Yo 1
«TPEYroNbHHK - Aw 1o cTyneHsaM, B

A-300,0

Y -180,0
- BLIXOIHOH BeIIpAMIIeHHEIH pabounii Tok B pesxume K.3. mpy coennHeHnH HEPBUYHLIX
06MoTOK TpanchopMaTOpa APOKUTA B «3BE3AY - Y» H «TPEYTOIBHHK - A», A

A - He Meree 40,0

Y —#ue menee 90,0

Neppuuktic ¢GMOTKH NPOXKUTaOIEre 10K KOMMYTHPYIOTCSH B I0J10sKeHHe

«TPEeYrOALHHI) H «3Be3aan. KolceTpyKUIHE BLICOKOBOABTHOrO §10Ka ocyleeTRIALT
poBeeHAE DEKUMA «NpoxKNray 6e3 o0pbiBa ropelins 3NeKTPHYSCKOR JyTH NIpH
neperTIouelHn cTyneleil Na nyaLTe YIpaBieHHs BLICOKOROILTHOrD Gr0Ka,
TlepexnoucHye cTynelell BHIXOANOTO HANPKEHUR He NPOUIBOAMTCA ¢ IPHMEHEHHEM




PYUHBIX H 3EKTPOMEXaHHYECKHUX NePCKIIOUATENEH BBICOKOBOILTHLIX KOHTAKIOR
nposk#Tamed yeranoBxH.

LOUr KOHCTPYKTHBHO ABJASETCH YACTHI0 Tpanc{opMaTopa NpoxKura,

He npuMennoTes BBICOKOBOILTIbIC HCTOMHNKH HA 0CHOBE odiodazneIx
TpaucdopmMaTopos, paboTaloIuX Ha YacToTe 50T, BHIIAIOMINX N3 HH3KOBONLTHLIX
CTYMEHSIX OPOKATA H JOKAra NepeMeHi0e HalPHReHne,

5. Baok akyeruku apTonomuntii (BAA-5-10-20) ¢ IPHCOCAMNHTEAbHBLIMU YCTPOACTRAMY
Aas UM, YCH, ¥CT ang peannsannn 6ecnpokuroBbix METOIOR ¢ pedrrexTomMeTpom
PEHUC-305.
llpeanastayen Ans reHepUPOBAHNA BBICOKOBOMBTHEIX HMIY.IECOR TIPH [TOHCKE MecT
TIOBPEIRACHNA CHIIOBEIX KaGeelt akycTHUECKHM MeTomoM. Biok akycTHEYM He spnseTcs
HCTILITATENEHEIM 000PYI0BAHHEM H HE OLTEAKMT aTTecTaunH cornacio FOCT P8.568-97. Ox
MO3KET 3KCINYATHPOBATECA TIPH CICAYIOTIMX YCAORHAX:

* TEMNEpaTypa OKpyxaromle# cpesisl oT Munye 30rpan.C no wioe 40 rpaa, C;
* OTHOCHTENbHAs RAAKHOCTE A0 80% npu Temneparype mmoe 25rpag.C;
* atMochepuoe narnenHe 530800 MM pr. cr.

Texnnueckue xapakTepucTHEH BA-3-10-20/4000

* Hanpsxenne nuranus sactoroit 500, 2201228

* Maxcumaneras notpeGnaeman MotwHocts 2,5 KBA

L MaKCHMaﬂbHOC BBIXOOHOC MOCTOAHHOS HaIpAXeHNe (B Tpex ,uHanamﬂax):

¢ 0-20xB

* MakcuMansHas 3anacaemMan 3HEPTILL B KaXIOM Ananasone 4000 K

¢ luanasoH perynupoBanus MepHOLa CleI0BaHHS HMIIYIbCOB (B ABTOMATHYECKOM PeXHME)
I+6¢

BpeMa Heltpeprienoif paborer 1 vac

Brok akycTuku coctomT u3 cobetsennoro sapsaHoro TPaHC(OPMATOPA, BRICOKOBOILTHOTO
HMIYJILCHOTO KOHARHCATOPE H DJICKTPOMATHATHBIX KOMMYTAaTOPOB,
3apsii MMIYNLCHOTO KOHAEHCATOPA OCYIIECTRIACTCA YEPes KOMMYTaTOp 3apiaKu
BRUIPAMAEHABIM HANPsKEHHEM ¢ cofcTBeloro Tpancdopmaropa nanpmkennem 20 kB.
SHepruA, HaxonieRnas na 06KIaNKkax HMIYNLCHOTO KOHAGHCATOPA YEPes KOHTAKTHI
HMILYIBCHOTQ KOMMYTATOPA NOCTYNACT B XUy AeperTHoro kaGens. [Ipu 3ToM xoMmyTaTop
OTKJIIOYAET HCTOUHHK 3aPATHOTO HATIPSIKEHHIS OT KOHIESHCATOPOB.
YacToTa CenoBaHMA PazPAHEIX HMILYTECOR MOXET GhITh 3a1aHA B ABTOMATHYSCKOM HITH
PYYHOM pexuMe. B anToMaTHYeckoM pesxiMe H9acToTa ¢eSOBAHHI HMITYIILCOR
OCYLIECTRIIACTCS ITaBHON peryIHpOBKOH,

Tpu oTKACYEHNM MTAHAS GTOKA AKYCTHKY WIH Beeil 21eKTPOnaBopaTopHy NPORCXOIUT
aBTOMATHMECKH «MATKHH» PA3PAA OCTATOUHON eMKOCTH, & 38TEM Ha BLIBO/RI HMIYILCHEIX
KOHACHCATOPOB HaKNaablBaCTCs 3AKOPOTKa pabouero sasemieHus. PesxxuMel paoTs! -
PYUYNOH HIIH ABTOMATHUYECKHH,

He upumensiiores MMNyIhCHbIE KOHIEHCATOPH! B IIVIACTHKOBOM KOpIYyce H
BBICOKOBOJIBTHRIN IEpeRaOUATeNh CTYNCHEN ¢ IPHEOIOM HA YISKTPOMATHATAX.
Pexum padoThl 1AHTEILHRIN,

6. ABTOHOMHBIH MCTOUNHK JIEKTPONHTAHAR
Apronomuerit Genzoreneparop 10 kBa 112 BLIKATHOM 3NEMEHTC

7. Baok Gapaianob ¢ KafensaMu B cocTagse:
Kafenr nuranus -30 m

Kabesns BeicokoBoasTali - 70 kB — 30 M 3 T,
IIpoBon 3amMTHOTO 3a3eMaeHHs -30 M
Ipoeox ana wensrranug ~ 50 kB — 30 M
[Tposon paBogero 3azemueHus — 30 M

Kabens goxura -30M

JonoanureabHoe obopyaosaHue

AnTeuxa asToMo0HALHAS lmr.
KITIA-4M Kommiext nouckoBsiii 1 .
Orrerymurens OV-2 ¢ kponmreiinonm J0.,00.000 1,
Kommiert grokymenTos s perucrpanuu 8 TUBIJ 1 koMnuexT
1 KoMnIEKT

Komnurekr Texuuveckoi JoKYMEHTALME




Lenana 23.04.2025 r. cocTaBnser:
Ha mwacen Canxo NEXT — nusens 14 550 000,00 py6neit ¢ HAC 20 %, cpox noctasxn 70-80 pabouux nueil,

l'apanris na obopynosanue snexTpoaatopaTopiy 12 MeCHHER ¢ MOMEHTA BBOJIA B SKCINYaTAIME, HA JOHONHHTEILHOS
ofopynosanye, aBTOHOMHEI GeH30TeHepaTOp M 6a3OBH ABTOMOGHIE COMTACHD CEePBHCHOMN KHIKKH H TACIIOPTOR H
TapaHTUHHEIX TAIOHOB.

C yeaxcenuen,

Lenepanvuoiii dupexmop Byonuxos A.E.




AO «Ilen3enckas I'opaiekTpoceTn)

PYCKOHTPO/1b

HUex. Ne 80 om 15.07.2025 2.

KomMmepueckoe npeasio:keHue Ha MOCTABKY
BBICOKOBOJIbTHOI aBTOMaTH4eCKO# 3JieKTposaadopaTopuu ADTJI-10
Ha 0aze I'A3 Caako NEXT

HacTtosmumm BbipakaeM rOTOBHOCTb OCYIIECTBUTH ITPOU3BOJICTBO U [TOCTABKY MEPEABUKHON
anekTpoTexuudeckoit nadoparopun ULTRA nHa 6a3e aBTomoOmiis ['azens 27057 B KOMIUICKTAI[UN
COTJIACHO TeXHHYeCcKoMy mpeioxkeHuto TII 45 Ha crienyrommx ycaoBUsX:

Ne CroumocTts pyo.
W HaunmenoBanue npogykuuu Koxn-Bo ¢ HJIC

[lepenBrrkHas aBTOMaTU4ecKas JIeKTpojadopaTopus

ADTIJI-10 na 6a3e asromobuisg 'A3 Cagko NEXT 1 19 980 000,00

VYcnosusa omnatel: 60% npenonnara, 40% - B TeueHue 5 1HEH ¢ MOMEHTa YBEJOMJIEHUS O
TOTOBHOCTH K OTIPYy3Ke€, 10 OTTPY3KH.

Cpok noctaBku [Ipoaykinu coctaisier 60-75 pabodynx qHEl ¢ MOMEHTA TPEIOTLIATHI.
VYcnoBus otrpysku — co ckiiaga OO0 «Pyckontponby 1. [lensa

O6yuenne nepconana 3akazunka padore ¢ odopynoBanuem [[DTJI ULTRA BkimtoueHo B
ctoumocTh [Iponykuuu. O6yuenue npoBoautcs Ha 6aze OO0 «PycKOHTPOIBY.

CepBucnoe obOcuyxuBanue OTJI ocymectBusiercs B cepBucHoM 1entpe OO0
«PyckonTposby T. [lensa, yn. JIutBunona, 40.

I"apanTtusa — 24 Mec. ¢ MOMEHTA MOCTABKH.
Cpok nerictBus npeioxenus 10 15.08.2025 r.

[Ipunoxenue 1. TIT 80. Kommiekt nocraBku.

s
//
- —
C yBaxxkenuem, Pai §<\L e
I'eHepa/bHbIil AUPEKTOP ' Herymxos M.C.
m 00O «PyckoHTpOIBY, TEI: (495) 664-22-45 info@ruscontrol.com

pyckoHTPone O¢uc: 111250, r. Mocksa, yi. KpacHokazapmennasi, 14 www.ruscontrol.com
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MNogrotoBun:
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A AHICTPEM 8 800 775 87 54

3ABO/, NMPOMbILUNEHHOW 3NEKTPOHMKKM W CNELTEXHUKK

YBaxaeMmbin 3aKa3umK,

Bac npuBeTCTBYET KONEKTUB NPON3BOACTBEHHOM koMnaHun « AHFCTPEM».
Mbi cTpemnmcs cagenath Bawwy paboTty no obecnedeHunto HagexHoro n 6ecnepeboriHoro
3HeprocHabeHnst KoOMOpPTHOM 1 Ge3onacHON.

Heckonbko akToB 0 3aBofe «AHICTpemM»

30 24 24 69

net paspaboTok Harpajbl B 061acTu MecsiLia rapaHTum OT3bIBOB 06 yCreLIHOoM
M NpOU3BOACTBA OLLEHKM KauyecTBa Ha NpogyKLuIo aKcnyaTauum

HanpaesneHusa geatenbHocTn KomnaHun «AHFCTPEM»

: @J
‘ Npo13BOACTBO LNPPOBbIX 3 cepBUCHOe o6CcyXXnBaHue
- afnekTponabopaTopuii anekTponabopaTopui
,: cepuiiHO BbiMycKaemMoe <@ nepcnekTUBHbIEe pa3paboTKu
novckoBoe o6opyaoBaHne ‘ 1 MHHOBALMOHHAaA AeATeNIbHOCTb

OTnuunuTeNbHble 0CO6EHHOCTU NPOAYKLIUU

NmnopTo3ameuieHne CobCcTBEHHbIE pa3paboTku

3aMeHa aHa/IoroB eBPONENCKOro NPOn3BoaCTBa YBenuyeHve pecypca 1 ahheKkTUBHOCTY PaboTbl
MartepuanbHas 6a3a JKcnyaTauMOHHble XapaKTePUCTUKHN
BbICOKOKa4YeCTBEHHbIE Y3J1bl 1 KOMIMJIEKTYHOLLNE Eecnepe6017|HaF| pa6OTa Ha MpOoTAXXeHNN 15 net
Mopaepxkka noTpebutenen BecnnaTtHoe obyyeHue

rocTosiHHas o6paTHas CBS3b NO3BONSET 06yyeHMe paboTe C 060pyLOBaHNEM HaLLlEro
CBOEBPEMEHHO MOAEPHN3NPOBATH OﬁOpy,ElOBaHl/le Npon3BOACTBa

EXxeqHeBHO npoaykuuna 3aBoja «AHICTpeM» MNOMOraeT pellaTb 3aja4un
no onepatTnBHOMY BOCCTaHOBJ1IEHNIO 3HepFOCHa6)KeHVIF| rocyaapCrtBeHHbIX

O6'beKTOB, NMPOMDbIWTIEHHDbIX I'Ipe,U,I'IpVIFITVIVI N XXUJIbIX paVlOHOB.

angstrem.tech info@angstrem.tech 8 800 775 87 54

000 «3aBog NPOMbILLIEHHON 3NEKTPOHUKM M cnelTexHnkn «AHrctpem» 150022, r. fipocnasnb, TopMmosHoe wwocce, 4. 1 cTp. 2
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A AHICTPEM 8 800 775 87 54

3ABO/ NPOMBILNEHHOM 3NEKTPOHMKM M CNEUTEXHUKK

KommMmepueckoe npeanoxeHume

o1 10.07.2025 Ne3229TI_X

Twun naboparopum 2 KonuuecTtBo CUELLIEE L
(c HOC 20%) (c HOC 20%)
KabenbHasi anekTpoTexHn4yeckas
nabopatopusa «<AHFTCTPEM-1», 23 922 000 py6. y 23 922 000 py6.

FTA3oH CADKO Next C41A23,
ounsensb, 4/4, ykop. waccu

KabenbHasi anekTpoTexHu4yeckas
na6opatopusi t<AHFCTPEM-1», 19 522 000 py6. 1 19 522 000 py6.
TA3 27057 Masenb busHec, 4/4,

B yka3aHHy0 CTOMMOCTb BXOASAT:
e paspaboTka 1 NPOU3BOACTBO 3MEKTPOTEXHUYECKOW NaGopaTopuu,
e  aTTeCTaUWOHHbIE UCTIbITAHMS,
e 00y4eHvie NepcoHana KomnaHum-3akasyvka paboTe Ha JaHHOW anekTponaGopaTopuu.

Cpok noctaBku 120 kaneHgapHbIX AHEN
Ha anekTponaboparoputio - 24 mMecsua, Ha Laccu - B
"apaHTUNHbIE 06sI3aTeNnbCTBA COOTBETCTBUN C CEPBNCHON KHUXKKOW 3aBoaa
N3roToBUTENS
YcnoBusa onnatsl [loroBopHble
[ocTtaBka oo 3akas4dnka cunamm u 3a cHeT cpeacTts
YcnoBusi JOCTaBKK
MNocTtaBLuka
CpoK AencTBMS KOMMEPYECKOro NPeanoXeHnst 0o 31.12.2025 roga

"eHepanbHbIn gnpektop OO0 «3aBog AHICTpeM» A.A. ly6pos

XapueHko AHOpen
PykoBoauTenb NpoeKkToB

Ecnn Bam Heobxoanma
KOHCYyIbTauuna no TexHUKo-

KOMMEPYECKOMY NPEeANOXEHUI0, anekTpona6opaTopuii

obpalianTecs K cneunanuncty

komnaHum AHITCTPEM»: 8 (800) 775-87-54 (0ob. 121)
+79201228145

hav@angstrem.tech
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A AHICTPEM 8 800 775 87 54

3ABO/ NPOMBILNEHHOM 3NEKTPOHMKM M CNEUTEXHUKK

TexHn4yeckoe npepsioxXeHue

Ha NoCcTaBKy NepeaBWKHOW INeKTPOTEXHNYECKON nabopaTtopmm ¢ KOMMNbLIOTEPU3NPOBAHHOW CUCTEMON
ynpasneHns AHTCTPEM-1

o1 2025-07-10 Ne3229TT1_X

8 800-2501-220

st

OnekTpoTexHnyeckas nabopatopus « AHFTCTPEM» BbinonHseT cnegyowme QyHKUNN:

e  /CMbITaHUS MOBbILEHHLIM 3HAYEHMEM BbINPSIMIEHHOro HAaNPSXKEHUS C KOHTPOSEM TOKa YTEYKM;

e  /CMbITaHUS MNOBLILWEHHLIM 3HAYEHEM NEPEMEHHOIo HanPSXXeHNS NPOMbILLSIEHHOM YacTOTbl C
n3MepeHnemM Toka NpoBOANMOCTMY;

e MNpOXUraHne NOBPEXAEHHON N30NSALUN CUITOBbLIX kabeneii:

o MpOXWUraHue 1 JoXuraHme NoBPEXAEHHON N30Nsumnmn kabensa ¢ NOMOLLbI0 YCTaHOBKM

npoXxura;

o [OXWraHve NoBpeXaeHHON n3onaumm kabensi ¢ NOMOLLbI MHAYKLMOHHOMO reHepaTopa.
®  M3MepeHVe paccTosHUS 40 MecTa MOBPEXAEHNS U30NALUN CUMNOBbLIX kabenen meTogamu:

O WMMYNbCHBIM,

O WMMYNbCHO-AYrOBbIM,

O  BOJHbl HaMNpPSKEHWS,

O BOJHbI TOKa.

e onpeaerneHne MecTa NoBPEXAEHUsI CUINOBLIX Kabenen akyCTUYeCckuM MeTOAOM;

e  OLEHKa pacCTOsIHMS 40 MeCTa NOBPEXAEHUS aKyCTUKO-3NEKTPOMAarHMTHbLIM METOAOM, onpeaeneHue
Tpacchl 1 MecTa NOBPEXAEHUSA CUMOBbIX kKabenbHbIX MMHUA MHOYKUMOHHBIM METOA0M, onpeaeneHne
rnyOuHbI 3aneraHvs Nog3eMHbIX KOMMyHuKaumin (KomnnekT novckoBbii KM-500K);

e BbIbOp MCMbITbIBAEMOro kabens U3 ny4dka, B Tom ymcne 1-gpasHoro (Cuctema Boibopa kabens us
nydyka BKI1-1).

MuTanme nabopaTopumn OCyLLECTBSAETCS OT CTaLMoHapHoOW ceTu nepemeHHoro Toka 220/380B + 10%
yactoTon 50 'y,

B cnyyae oTcyTCTBMSA CTauMoHapHoOm cetu Ans nutanma JTJT ncnonb3yeTcsa BXOASALWMN B €e COCTaB
aBTOHOMHbI SMNEKTporeHepaTop.

MowHoCTb reHepaTopa AocTaTo4yHa AN NOJIHOLEHHOW paboThkl nwboro ns moaynen ITI.
JNabopaTtopusi nocTpoeHa No MoAyNbHOMY NMPUHLMNY, NO3BONAKOLWEMY FTMGKO U3MEHATL
KoHcUrypaumuo o6opyoBaHMsi B COOTBETCTBMU C TpeboBaHUAMM 3aKka3umKa.
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TPAHCIMNOPTHAA BA3A

Onektponabopartopus cMoHTUpoBaHa Ha waccu TA3oH CAIKO Next
C41A23, onsensb, 4/4, ykop. waccu

HasHaueHune dyproHa

abapuTHble pasmepbl yproHa, HapyxHble (0e3
HagpamHuka), OxLLxB

TexHonorusa npon3BoacTBa

dopma dyproHa

MokpbiTWE nona

[OBepwn B pyproHe

Ooctyn B (hyproH

OkHa B pyproHe

[ns TpaHCNOPTUPOBKU M UCMONb30BaHUS
06opynoBaHNa peMOHTHbIMKU Bpuragamu B MecTtax
aBapun 1 nposefeHns NPoPUNaKTUYECKUX
PEMOHTOB B YCIOBUSX YMEPEHHOrO KnMmata npu
TemnepaType okpyxatoLen cpeabl -40°C no + 40°C.

3740x2340x2075

W3 caHaBuY-naHenen (Hapy>xHas ooLInBKa-
nnakMpoBaHHbIN MeTann 6enoro uBeTa, yTennurens
- 3KCprLI,I/IpOBaHHbIl7I NEeHOoNOJINCTUPOI, BHYTPEHHAA
obwmnBka-nnacTuk 6enoro userta)

MpsimoyronbHas, ¢ NNOCKOWN KpblLlen

Mon B doyproHe BbINOXEH U3 BOLOCTOMKON haHepsl,
yTENMEH M NOKPbIT: NepeHsia YacTb Nnona — aBToNNH,
3aHA49 YacTb - pUdIEHLIN antoOMUHUA.

BokoBas ABepb, Npasbii 6HoOpT yproHa —
ofHocTBOpYaTas, pacnaiwHas (yron oTkpbiBaHUs
180°), OTKpbITME B CTOPOHY KabWHbI, C FMYXUM OKHOM
Ha BCIO LUMPWHY ABEPU, C rKCaumen OTKPbLITOro
NONOXEHWUS.

,D,Bepb OCHallleHa BCTPOEHHbIM 3aMKOM. Hag
npoemMom yCTaHOBJ1EH BOOOOTBOASALLMI KO3bIpEK.

C neBow CTOpPOHbI NpoeMa ABepU (CHapyXxmu)
yCTaHoBreH nopyyeHb. C npaBoi CTOPOHbLI Npoema,
Ha asepu (bnvxe K NeTNAM ABepw) yCTaHOBIEH
nopyyeHb.3agHve OBepu - AByCTBOpYaThHIE
pacnaluHble, C YrioM OTKpbiBaHua 270°, ¢
hmkcaLmen CTBOPOK B OTKPLITOM nonoxeHun.Jlesas
CTBOPKa ABEepM A0MKHa ObITb OCHALLEHA LUTaHrOBbIM
3aMKOM.

Ha npaBoii cTBOpKe YCTaHOBEH MOpPYY€EHb.
Mopy4eHb AoskeH ObiTb YCTAHOBIEH BEPTUKANBHO
(Ha gBepwm), B KpaliHe NIEBOM MOJIOXKEHWUMW, CHAPYXK

dyproHa.

Hap npoemom ABepen ycTaHOBNEH BOAOOTBOAALLMMN
KO3bIpek.

B npaBon gBepun yCTaHOBUTb OKHO FMyxoe
(oaMHapHoe, O4HO CTEKI0), U3 MOHOSTUTHOTIO
nonunkapboHara.

Mon 60KOBOW 1 3aAHUMUN ABEPAMU, BblABMKHBLIE
NecTHUUbI - cTanbHble. B crnoXeHHOM coCcTosIHUM
NecTHUUBI YGupatoTcs B kopob nof ABepbHo.

B nnacTtukoBow pame ¢ oguHapHbIM aBTOMOBUNBHBIM
CTEKrnonakeToMm:

e neBbl 6OPT - NTOBOPOTHO-OTKUAHOE,
OTKpbIBAKOLLEECS BHYTPb, C (OMKCATOPOM
OTKPbITOrO MONOXEHNS;

e npaBbi 6opT (B GOKOBOWM ABEPU) — INyX0e,
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Bbiropoaku 1 HULWLIK

Jliokn B cbyproHe

MHCTpyMeHTanbHbIN neHan

MHCTpymMeHTanbHbIN neHan

Pabouee mecTo onepatopa (cuaeHbs)

Cucrtema ocBeLleHust

CBs3b ¢ BOOUTENEM

Pacnonoxenne 3K (oepxaTtenb 3anacHoro koneca)

Hapy>KHoe ocBelleHne

CBeToBas curHanmsaums

Cuctema oTonneHus n KOHAOMLUMOHNPOBaHNA

e 3agHuK GopT (B 3agHeN NpaBov ABEpU) —
rnyxoe, oOAMHapHoe, U3 MOHOSIUTHOIO
nonunkapboHara.

Boeiropoaka nop gusens/6eH30-reHepaTop.
Bbiropoaka yctaHaBnnBaeTcsl BO3fe 3agHVX ABEPEN
CO CMelLLleHreM K npaBomy 6opTy. CHapyxu dyproHa
npeayCcMOTPEH MoK, AN 4ocTyna K reHepaTtopy. Jliok
OTKpbIBaeTCH BNpaBo, B CTOPOHY KabuHbI, C
dunkcaumen OTKpbITOro nonoxeHns. Hag nokom
YCTaHOBMEH BOAOOTBOAALLNIA KO3bIpeK. [pn paboTe
OTIJ1 oT reHepaTopa, AEMOHTaX reHepaTopa He
TpebyeTcs.

B 3agHen nesow aBepw yctaHoBneH lM-06pasHbii
NoYOoK (ans BeiBoAda kabens). JNiovok obopynoBaH
3anopom U3HyTpW.

Moa 3agHMM cBeCoM (C HApPY>KHOW CTOPOHbI)
doyproHa ¢ nieBov CTOPOHbI — 1LWT., C NpaBom
CTOPOHbI — 11T,

BHyTpu, B nepegHen Yactu oyproHa okono Bxoaa B
onepaTtopckuii otcek — 1 WwT.BHYTpK, B nepeaHemn
YacTy oyproHa Hag NaccaXXUpCKMMK CUOEHbAMN B
onepaTopcKOM OTCEKe.

CwnaeHbst naccaxunpckue, B konmyectse 3 WT., C
pemHaMmn 6e3zonacHocTu (C onopamu), ycTaHOBMEHbI
CMMHKOM K NepeaHen YacTtun pyproHa, 3uT.

Nnn

PyHayk ansa xpaHeHus n nepeBo3ku
OOMNOMHUTENbHBIX NEPEHOCHbLIX NPUGOPOB U
obopyaoBaHusl, UMELLNA MATKYHO CIIMHKY U KPbILLKY,
BbINOMHAOLWMIA pyHKUMO cnaeHbs. ObopynoBaH
peMHsiMM 6e30nacHOCTM A4S NepeBo3kn 3-x
naccaxupos.

CeToanoaHble CBETUMBHUKN
lNeperoBopHoOe yCTPONCTBO

3anacHoe Koneco pasmeLllieHo nog pamMmon
aBToOMOOUNA, ¢ Nnebenkomn

[ononHutenbHbIE NPOXEKTOPa Ha 3aHUX OBEepPsAX
dyproHa (ocBelLeHNe MecTa pasMoTKN U1
nogcoefmHeHus kabens kK obopyaoBaHuio)

MpobneckoBbI MasvyoK, OpaHXeBbIN (MarHUTHoe
KpenneHue).

MpobneckoBbIN Mas4voK, OPaHXEBBIN (MexaHN4eckoe
KpenneHue).

ABTOHOMHbLIN oTONUTENL «[1NaHap» nnun aHanor.
HakpbIWHbIN KOHOMUMOHEP. ABapUNHO-
BEHTUNALMOHHBIN FOK.

e YcTaHOBKa NIacTUKOBLIX NOAKPLINIKOB C pe3nHOBLIMM Bpbi3roBukaMm (Ha Bce koneca);

e  AHTMKOppPO3MOHHas obpaboTka pambl TC;

e YCTaHOBKa CUCTEMbI 9KCTPEHHOro pearmpoBanms npu aBapusx « OPA-ITTOHACC».
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1. O6bwee ycTponcTBO

KysoB nabopatopum cOCTOMT U3 ABYX OTCEKOB — OTCEKa onepaTopa N OTCEKa BbICOKOBOMbTHOrO.
OTcekun pasgensatTcsa kopnycom MY n neperoponkon, COCTosILLEN U3 NPO3PaYHOro AMINEKTPUYECKOrO
mMaTepuana. Npo3payvHas neperopoaka hopmMupyeT LenbHbIN cCBOGOAHLIN NpocBeT Hag MY BbICOTOM He
MmeHee 600MM 1 WnprHoM He meHee 1500 mm.

B OTJ1 npeagycmoTpeHa BCTpoeHHas Mebernb Ans XpaHeHUs1 MHCTPYMEHTa 1 NpMcnocobneHuni.

1.1. Cuctema ynpaBneHus anektTponabopatopuen

Lincdbposas cuctema ynpasneHus (ganee no tekcty - LICY) mogynamu nepegswxHon OTJ1 npeagcrasnser
cobon eanHbIV NporpamMHo-annapaTHbIV KOMMANeKe Ha 6a3e BCTPOEHHOro NPOMBILLFIEHHOrO KOMNbIOTEPA,
NO3BONSAOLLMIA MAKCUMarnbHO 3pheKTUBHO yNpaBnsATb MU3MEPUTENBbHBIM, UCMbITATENbHBIM U MONCKOBbIM
obopynoBaHneM, Bxoasawmum B ee cocTaB. LICY obecneunBaeT LeHTpann3oBaHHbIA KOHTPONb Hag
npoLeccamMmn UCMbITaHWI, MOUCKOM MECT MOBPEXAEHUIN, Pa3NMYHbIMU U3MEPEHUSIMU, @ TaKkKe BbINONTHEHNEM
ONarHoCTUYECKUX U CEPBUCHbBIX (OYHKLINIA.

LICY obecneunBaeT ABYXCTOPOHHIOK CBSA3b CUIMOBOr0 060pyA0BaHNs, UHTErPUpPOBaHHOrO B coctas ITJ1, u
NMPOMBILLIIEHHOTO KOMMbIOTEPA C MOMOLLLIO CEeLUann3MpoBaHHOIo NMPoOrpaMMHOro obecneveHusl.

LICY npegycmaTprBaeT BO3MOXHOCTb 6€30MacHOro 1 KOPPEKTHOro 3aBepLleHus paboTkl B cry4vae
nponagaHnsa HaNpPsKeHUs MUTaHUS U, Takke, BO3MOXXHOCTb aBTOHOMHOM paboTbl CY B TedeHne He meHee 60
MUWHYT C Lienblo MPOCMOTpa pe3ynbTaToB UCMbITAHUN 1 TPEHMPOBKU NepCcoHana.

LICY obecneunBaeT npoBeAeHNe BCeX BUAOB U3MEPEHMIN N UCMbITAHUIA B CriyYae BbIXxO4a u3 CTpos
BCTPOEHHOIO MPOMBILLIIEHHOIO KOMMbIOTEPa 3a CYET NOAKMI0YEHMS Yepes BHELLUHME pas3beMbl NEPEHOCHOrO
KOMMbloTepa € npedycTaHOBNEHHbLIM NporpaMMHbIM obecneveHnem ang ynpasneHus OTJ1.

MporpammHoe o6ecneyeHue (MO) noNHOCTLIO pa3paboTaHO 3aBOAOM-U3roTOBUTENEM NepeaBUMKHOMN
anekTpona6opatopuu. NMNO umeeT BO3MOXHOCTb OGHOBMNEHUSA, PEKOHCTPYKLIMU U NOAAEPKKU
yAaneHHoO B TeYeHMUe BCEro cpoka cnyx6bl anekrponabopaTtopuun, Ho He meHee 10 ner.

Mogaynb ynpaenenusi nepeasmxHon STJT ocHalleH BCTPOEHHbIM LBETHBIM rpadoUyecknM QUCMEEM C
avnaroHaneto 22 AONMOB NS oToOpaXeHus napameTpoB paboTbl ¢ yrinom ob3opa 170°.
OcobeHHocTn LICY:

e [IporpammHoe obecneyeHne cuctemsbl ynpaeneHus (ganee no Tekcty - MO CY) no3BonseT pewartb
MOSHbIA KOMMSIEKC 3a4ady MO UCTbITAHWAM, OUArHOCTUKE N MOUCKY MECT NOBPEXAEHWI NOA3EMHbIX
kabenbHbIX NTMHUI KnaccoB HanpsbkeHun 0,4, 6, 10, 20, 35 kB ¢ NobbiM TUNOM M30NALNNK;

e [10 CY obecneunBaet ynpasneHne paboTton ocHoBHOro obopyaosaHus OT/T;

e [10 CY aBTOMATUYECKM COXPaAHSAET AaHHbIE, MOMNTyYEHHbIE NO pe3ynbTaTamM U3MEPEHUN;

e [10 CY obecneunsaeTt oTobpaxkeHNe napaMeTpoB Npu NpoOBeAEHUN N3MEPEHUIN B aHANOroBoM,
LMdpoBOM U rpacmnyeckom Buaax;

e [10 CY BbinonHseT hopmMmnpoBaHMe NPOTOKONOB U3MepeHun no popme 3akasymka, Kak B py4HOM,
Tak 1 aBTOMaTUYECKOM PEXUMAX C BO3MOXHOCTbIO PedaKTMPOBaHWNS OAHHbLIX 115 MOATOTOBKM U
MoaudvKaumMm NpOTOKOSTOB U3MEPEHUN;

e [10 CY copepxut B cebe BCTPOEHHYIO 0OHOBNsiIEMYD BUBNNOTEKY HOPMATUBHO-TEXHUYECKON
OOKyMeHTauuu;

e [10 CY nosBonseT onepatopy co3gaBaTb 1 BeCcTu 6ady 06CnyxmBaemblx IHEProobbEKTOB 1
06opynoBaHnst, MHTErPUPOBaHHOIO B cocTtaB JTJ1, ¢ BO3MOXHOCTBIO MPOCMOTPa UCTOPUn
NCnbITaHNI/M3MEpPEHNIA;

e [10 CY obecneunBaeT MHTENMNEKTyanbHbIE NOACKAa3K/M onepaTopy B COOTBETCTBUN C PYKOBOLACTBOM
no aKkcnnyaTauuun Ha aaHHbin Tun ITJT;

e [10 CY obecneunBaeT HeNpPEPbLIBHYIO ANArHOCTUKY U CAMOKOHTPOSb COCTOSIHMUSA BCex cuctem OTJ1 ¢
Bblgayven coobLLeHN B pexxume pearnbHOro BpeMeHM;

e [10 CY ocyuwecTtBnseT cucteMy 00bEKTUBHOIO KOHTPONSA 3a AEUCTBUSIMU ornepaTopa B pexume
peansHOro BpEMeEHMU;

e [10 CY nosBonsieT BECTU HECKOMbKNX YYETHbIX 3anucen/akkayHToB A1 BO3MOXHOCTW pa3ferbHOro
ucnonb3oBaHua ITJ1 pasHbiMu Gpuragamu cneunanucTos;

e [10 CY ocywecTBnseTt cbop gaHHbLIX O BCEX MCMOMHSEMbIX MpoLeccax 3a BeCb CPokK cnyxobl OTJ1 ¢
BO3MOXHOCTbLIO MPOCMOTpa UcTopumn B 6a3e AaHHbIX 1 NPOBeAEHUS AanbHENLLErO aHanmaa;

e [10 CY BbInonHsieT yHKLMIO TEMNOBU3MOHHOTO MOHUTOPMHIA BbICOKOBOSTbTHOIO OTCEKA C LIENbIo
KOHTPOISi COCTOSIHUSA CUNOBOro 060pYyAOBaHUA 1 APYTNX COCTaBHbIX Mogynen
OnekTponabopartopun.

1.2. MNynbT ynpaBneHus

MynbT ynpaenexus (MY) nMeeT KOHCTPYKLIMIO TOPU3OHTaNbHO-0PUEHTUPOBAHHOTO THUMa B COOTBETCTBUM C

8 TexHuko-kommepyeckoe npegnoxeHve Ne3229TM1_X | Cneumnanuct: XapuyeHko AHgpen



FOCT 23000-78:

e OO6was Bbicota MY He npeBbiwaeT 1160 MM;

e BebicoTa MY Hapg cTonewHuuer He 6onee 400 MMm;
OnemeHTbI, He TpebyloLwme onepaTBHOrO BMeLLATENbCTBa (aBTOMaTUYECKNe BblKNovaTenu,
npegoxpaHvuTenu), C Lenbo MUHUMU3auumn OTBNEYEHUs onepartopa OT BbINOMHEHNS OCHOBHbIX YHKLMI
pasmMeLleHbl BHE Modynen yrnpaBrneHus.
B BepxHew yactu 1Y no ueHTpy pacnonoxeH AMCNnen Ans ynpasneHns oCHOBHbIM obopyaosaHnem 3T/ u
oTobpaxeHns napaMeTpoB ero paboThbl.
CpegHss yactb — yaobHas cronewHuua rnyouHon 320 MM 1 wvpuHor 1700 MM ona pasMeLleHmnst
OOMONMHUTENbHBLIX NPUOOPOB, JOKYMeHTaumu 1 T.0. Mof cTonewHnLen, B LLEHTParbHON ee YacTy,
NpeLycCMOTPEHO NPOCTPaHCTBO A58 Hor onepaTtopa rnybuHon 300 mm.
B HwxHen yacTu Y, nog cToneLwHuLen, ycTaHOBMNEHbI CUMOBbIE MOAYIW YAApHOro reHepartopa,
NpOXUrarLwen yCTaHOBKU Y MOAYIb KOMMYTaLMK CUITOBOIO 3NIEKTPONUTAHMS B METANIMYECKNX
3a3eMI1eHHbIX koprycax 6e3 BEHTUNSLMOHHBIX OTBEPCTUN;
Y nmeeT KNeMMbI 4518 NOOKIIOYEHNS K CUCTEME CoeaNHUTENbBHbIX Kabenen BHELLHWUX U3MEPUTENbHbIX U
MOMCKOBbIX NPMOOPOB.

2. OcHoBHOe o6opyaoBaHue ITJ1

2.1. Moaynb 6e3onacHocTy nutaHus MbI1-220

Mogaynb 6e3onacHoCTV NUTaHUsA obecneyYnBaeT ranbBaHNYECKYO Pa3BA3Ky 3IEMEHTOB CUCTEMBbI
yrnpaBneHus OT NUTaoLLEN CceTU, CTabnnmnsaumnio Hanps>KeHUs NUTaHUS U BO3MOXHOCTb paboTbl CY npu
nponagaHumn HanpsbkeHust cetn. Mogynb 6e30nacHOCTU NMTaHWA BKIOYaET B cebs:
e  pasgenuTenbHbIN n3onupyoLwwmn TpaHcdgopmaTop 220/220;
e crabunusartop HanpsxeHusa 190-260/220+8%;
e ncTOYHMK BecnepeboriHoro nutaHusa (obecneveHune pabotel CY Npu NponagaHumn HanpskeHUst cetu
He MeHee 60 MUHYT)

2.2. UcnbiTaTenbHo-npoxuratowmmn komnnekc (UMK)

lMpeaHasHaveH Ans NpoBeAeHUS UCNbITaHWUI BbINPAMIIEHHBIM HaMPSXKeHWeM U NepeMeHHbIM HanpsXXeHuem
NPOMBILLSIEHHOW YacTOTbl.
HononHuteneHble yHKLMK:

e MpOXWUraHue NOBPEXOEHHON N30MALUN CUMOBbLIX kKabenen Ha BbICOKOM HanpshkeHUN BENNYUHONM 0
60kB;

e bopmupoBaHMe curHana npy NoMcke MecT NOBPEXAEHWUSI CUITOBbLIX Kabernen MeTogoM BOSHbI
HanpspKeHUs.

OcobeHHoCTM KoMMnekca:

e ynpaeneHne UMK ocywectensetcs ot LICY;

e MapameTpbl UCMbITaHUIA OTpaXalTca B aHanorosoM (B BUAE BUPTYarnbHOIO CTPENoYHoro npnbopa) u
uncpoBoM Buae, a Takke B BUAE rpadimka 3aBMCMMOCTU TOKa U HANPSXKeHUs OT BpeMeHu 1 rpaduka
3aBMCMMOCTU TOKA YTEYKM OT HanpsiKeHus;

®  VICTOYHMK BbICOKOIO HanpspkeHnsi — HeobCny>xmBaemMoro Tmna;

e undpoBas cepTUMLMPOBaHHas CUCTEMA M3MEPEHUS BbIXOAHOIO HANpsPKeHNst; cnocod nepegayuv
n3MepsieMblX AaHHbIX B CUCTEMY yrnpaBneHus - 6e3 UCnonb3oBaHUS ranbBaHUYECKUX COeQUHEHUN;

e M3MEepeHWe TOKOB YTEYKN 1 MPOBOAUMOCTM NPON3BOAMUTCS NO CTOPOHE BLICOKOrO HanpsiXeHus, A4S
WCKIMIOYEHMS B pe3ynbTaTax u3aMepeHuin cobcTBEHHbIX yTevek ITJT;

e  YpPOBEHb M30MNAUUK Lenern gatymka Toka ot 1Y - He MeHee MakCMarnbHOro UCMbLITaTenbHOro
HanpsixeHus OTJ1;

e  MEXMNOBEPOYHbIV MHTEPBan U3MEPUTENTbHON CUCTEMbI COCTaBNseT 24 Mecsaua;

e Hanuune oyHKLMM aBTOMATMUYECKOro onpeaeneHnsa poaa Toka, COCTOSAHUS BbIMPAMUTENS U YPOBHS
nynbcaumn HanpskKeHnsi NoBbILLaeT HaAeXHOCTb paboTbl 06opyaoBaHus, 6e3onacHOCTb
npoBefeHus paboT 1 NO3BONSET NPOBEPUTE TOYHOCTb AAHHbIX MOSMYYEHHbIX B pe3ynbTate
N3MEpPEHNNA;

e  BbICOKOE BXOAHOE COMPOTUBIIEHWNE OENUTENS BICOKOrO HanpsbkeHnss MUHUManbHbIM 06pas3oM
BNUAET Ha U3MepeHnst; A0MOfTHUTENbLHOE aBTOMaTUYEeCKOe YCTPONCTBO KOMMEHCaUmn NOSTHOCTLIO
YyCTpaHseT 3aBUCUMOCTb Pe3ynbTaToB N3MEPEHUI TOKOB YTEUKU U NPOBOAMMOCTU OT BHELLIHMX
YCINOBUWIN; Hanm4yme B AenmTenie EMKOCTHbIX 3BEHbEB 3HAYMTENBbHO CHIDKAET 3aBMCMMOCTb
pe3ynbTaToB U3MEPEHUI HanpsXXeHnst Npu paboTte B cocTase nepeaBukHbIX AT ¢ nnoTHOM
KOMMOHOBKOM 060pyAoBaHus;

e  (PyHKUMOHANBLHO-3aKOHYEHHAsH KOHCTPYKLUMS YCTPONCTBA N3MEPEHNS BBICOKOTO HanpsixxeHus; Ans
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NOBEPKN HE Tpe6yeTc;| AEMOHTaX Kaknx-nnmbo AONOJTHUTENbHbLIX 311IEMEHTOB, BXOAALLKUX B €ero

COCTaB 1 pasmeLlleHHbIX B MY OTIT;

e aBTOMAaTUYECKOe MPOXUraHue NoBpeXOEeHHOW N30MsLMM CUMNOBLIX kKabenen HanpskeHnem o 60 kB,
B T.Y. B PEXXMME COBMECTHOW paboTbl C OCHOBHOW NPOXUratoLLen YyCTaHOBKOW;
e pu Nogade BbINPSIMIIEHHOrO HAMpPsXXeHUs Ha 06 bEKTLI Marnoln éMKocTu obecnednBaeTcst OTCyTCTBUE

nynscaumn 6onee 3% Uucn

OCHOBHble TEXHMYECKME napamMmeTpbl UCMbITATENbHOIO OGOpy,D,OBaHI/IFlZ

BbixogHOe HanpspkeHune, He MeHee

MakcumanbHbIN BbIXOQHOW TOK, HE MeHee
MakcmnmanbHas BbixogHas MOLLHOCTb

[nanasoH nsmMepeHust HanpsHKeHUs:
e MepemMeHHoe
e  MOCTOSIHHOE

50kB / 500"y
70kB, BbINpAMMAEHHOE

100 mMA
5 kBA

ot 10 go 100 kB
ot 10 go 140 kB

TOYHOCTb U3MEPEHNST BbICOKOTO HaMNpPshKeHUs! +2%
M3mepeHne TOKOB yTEYKN U NMPOBOAMMOCTMU:

e  KONMYeCcTBO NogananasoHoB 4

e  MakCuMMarnbHbI TOK U3MEepeHUst 300 A
BxogHoe conpoTtmeneHne 1000 MOwm
BxogHas eMKoCTb Aenurens HanpsikeHns 100 n®

2.3. PechbnektomeTpuueckas cucrtema KP 120

I'Ipep,HasHaqua OnA BbINONMHEHUA cnegyrownx MsmepeHwZ:

onpegeneHnsi paccTostHUS 40 HEOAHOPOAHOCTEN BOSTHOBOIO COMPOTMBIEHMS B KaOernbHbIX JIMHUSX;
n3MepeHnst ANHbl KabenbHOM NIMHUM NPY M3BECTHOM KO (ULIMEHTE YKOPOYEHUS;

na3mepeHnst KoaULMEHTaA YKOPOUEHUS KAOENbHON NIMHUN MPU U3BECTHOW ASNNHE;

N3MepPEHNs1 PacCTOSHUSA 40 ropsillen Ayrv B peXxume nMnynbcHo-gyrosoro metoga (ARM);
N3MepeHnNst paccTosHUSA 40 MecTa Npobosi MeTodom konebaTensHOro pa3psifia no HanpsPKeHUo
(DECAY);

N3MepEHNst paccTosHUS A0 NOBpeXAeHMs MeToqoM KonebaTenbHoro paspsga no Toky (ICE).

OcobeHHoCTH:

BcTpoeHa B MY OTJ1. B kavecTBe akpaHa ncnonedyetcs aucnnen LICY;
ynpaBneHue pednekTOMETPUYECKON CUCTEMON ocyLlecTBnsieTcs ot LICY;
BbINOSMHSAET U3MEPEHUS B YETBIPEX OCHOBHbIX PEXUMAX:
o uMnynbcHasa pecrneTomeTpus,
O  WMMYNbCHO-4YroBOW MeTo[,
o MeToA KonebaTtenbHOro paspsga no Toky
o MeTof KonebaTeneHoro paspsga no HanpshKeHuto;
obnagaet yHKUMEN TpexdasHoro NOAKIMOYEHNS;
Npon3BOAMT N3MEHEHME BXOAHbIX NapameTpoB pednektomeTpa 6e3 ocTaHOBKM npouecca
N3MepEHUS;
COXpaHsaeT pedrieKTorpaMmMbl UNKN OTAENbHbIE X (PPArMeHTbl C KOMMEHTapUsiMK onepartopa.

OCHOBHbIE TEXHNYECKUNE XapaKTepUCTUKN:

MapameTp 3HauyeHue

MakcumanbHas YacToTa gUCKpeTusaunmn, He MeHee 11Ty

MakcumanbsHasa anvHa nsmepsiemon kabenbHOW IMHUK Npy
KoadbhuumeHTe ykopoyeHums 1,5, He meHee

KoahdmumeHT ykopodeHus

250 km

oT 1 go =, 3agaeTcsa
nonb3oBarternemM

MakcrumarnbHoe KOnM4YecTBO NogkKmo4aemMblx cba3, HE MeHee 3
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AMNnNuTyaa 3oHAUPYOLWEro MMnynbca, He MeHee 40, 80,120 B

[ranasoH anuTenbHOCTEN 30HAUPYIOLLEro MMnybca o1 10 HCc go 10 mke
PaspeluatoLasi cnocobHOCTb U3MEPEHNST PACCTOSIHUSA NP 01m
KoadhdmumeHTe ykopoveHums 1,5 '
OpHoBpeMeHHas paboTa ¢ coxpaHeHHbIMU pediriekTorpaMmamMmu, He 10 wr

MeHee .
KonnyectBo coxpaHsieMblx pednekrorpamm HEe orpaHnU4YeHo
[nanasoH cornacyoLero conpoTmBeHNS o1 10 no 620 Om
BoamoxxHoCTb ycTaHoBKkM 40 10 MapKepoB, He cunTas Mapkepa AMeeTCS
HYNEeBOW OTMETKM

M3meHeHne napamMeTpoB He OCTaHaBMMBas NPoLEeCC N3MepPEHUs mmMmeeTcs
KomneHcaunst AnvHbl npucoeamHnTensHoro kabensa 3TJ1 nmMeeTcs
Paamep gnaroHanu gucnnesi 22 awonma

2.4. NpucoeaunHutenbHoe yctponcrtso NOM-36

Mo3BonseT ocyLecTBMTL ONpeaeneHne paccTosiHUS 40 MeCTa NOBPEXAEHNST OCHOBHOW M30MsILIMM CUIIOBOIO
kabenst UMMynbCHO-AYroBbIM METOLOM MPWU MOMOLLM UMMYSIbCOB, OTPAXEHHbIX OT AYyru.

YcTponcTBo 06ecneumBaeT 6e30nacHoe NoAkNtoYeHne pedniekToMeTpa K BbICOKOBOSbTHOW Lienu Anst
npuema n obpaboTKn cUrHanoB BOSTHOBbLIX MPOLECCOB B kabere.

OCHOBHbBIM y3510M YCTPONCTBA SIBNAETCA MOLUHBIA MHAYKTUBHBIA PEAKTOP C MarbIMy NoTeEPSIMY,
yBenuuuBaroLLmMn BpeMs ropeHus ayru.

2.5. NpucoegmnHutensHoe yctponcteo YCH-60

Mo3BonseT ocyLecTBUTbL ONPEeAEieHNe PacCTOSHUA 40 MecTa 0COB0 CMOXHbIX BbICOKOOMHbIX MOBPEXOEHWN
n3onauumn ¢ HanpsbkeHnem npobost o 60kB MeTogom BOMHbI HANPSKEHUS.

YcTpowcTBo obecneyvmBaeT 6e3onacHoe nogcoeamHeHe pedrieKToMeTpa K BbICOKOBOMbTHOWM Lienu Ans
npuema n obpaboTKmn cUrHanoB BOSTHOBbLIX MPOLECCOB B kabere.

NCTOYHMKOM BBICOKOrO HaMpsKeHUs MPU METOAE BOSHbI HANPSPKEHNUS CITYXXUT UCTbITaTeNbHbIN
TpaHcdopmaTop.

YCTPONCTBO BCTPOEHO B MOAYSb CBA3N KOMOMHMPOBAHHbLIN, ONONHUTENBHOrO Mecta B QTJ1 He 3aHMMaeT.

2.6. NpucoeanHutenbHoe yctponcteo YCT-36

Mo3BonsieT ocyLecTBUTb ONpPeaerieHNe pacCTOSHUA A0 MECTa BbICOKOOMHbIX MOBPEXAEHWI U30NALUN
CUNOoBbLIX kKabenen MeToA0M BOSHbI TOKA.

YcTporcTBo obecnevmBaeT 6e3onacHoe nogcoeguHeHne pedriekTomeTpa Kk BbICOKOBONbTHOM Lenu ans
npuema n obpaboTKn cUrHanoB BOSTHOBbLIX NPOLECCOB B kabere.

MCTOYHMKOM BLICOKOrO HanpsiXXeHus Npu MeToae BOSMHbI TOKa CNY>XUT YAapHbIA reHepaTop.

2.7. Mopynb npoxuranusa MIM 15/90

I'Ipep,HasHaqu anda npeo6pa3OBaHV|e BbICOKOOMHbIX nospemp,eHWl CUNoBLIX kabenen B HU3KOOMHbIE C
Leribio co3gaHund yCJ'IOBVIVI anga onpeaeneHna pacCtodaHuna oo ,D,e(*)EKTa MMNyInbCHbIM METOO0M U TOYHOIO
onpegeneHna mecta HemcnpaBHOCTU 3BYKOYACTOTHbIMKU YCTaHOBKaMW.

OcobeHHocTK:

e ynpasBneHune npoxurawLLlen ycTaHoBkon ocyllectansaetca ot LICY;

e napameTpbl paboTbl OTPaAXAKTCA B aHArNoroBom (B Buae BUPTYarbHOro CTpenoYHoro npubopa) u
uncpoBoM Buge, a Takke B BUAE rpadouka 3aBMCMMOCTI TOKa M HaNpshKeHUs OT BPEMEHW;

e crnoco® ynpaBrneHusi NOCPELACTBOM NMOMEXO3ALLMLLEHHOTO pagnokaHarna, 6e3 ncnons3oBaHns
ranbBaHU4YECKUX COeaUHEHUI (MCKNIOYAET NOTEPHO COEANHEHMS U OaHHbLIX B npoLuecce
akcnnyaTtauumn anekTponabopatopun);

e  Hanu4yne coGCTBEHHOrO MOLLHOMO MCTOYHMKA BbICOKOrO HaMpsiKeHWs TBEPAOTENBHOIO TMna
(He3aBUCUMOCTb OT paboTOCMOCOOHOCTM UCTOYHNKOB HANPsSKeHUs apyrux moaynen OTI);

e 6e3paspblBHOE MEPEKITIOYEHNE CTYMEHEN BbIXOAHOIO HAMPSPKEHNS NPU NPOXUraHim - 6e3
BbIKITHOYEHUST MOAYNS, MPU NOMHON MOLLHOCTY;

e MakcuMMmarbHas MOLLHOCTb NoTpebneHus He bonee 6kBA ans o6ecneyeHns NoOMHoOLEHHON paboThbl
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OT aBTOHOMHOIO 3M1eKTPOreHepaTopa;

e nUTaHWe OT ceTu nepemeHHoro Toka 220B/500My 6e3 ncnonb3oBaHMsA ONONHUTENBbHBIX 3NEKTPOHHbIX

npeobpasoBartenem;

e npuHUMN paboTbl YCTAHOBKU UCKNIOYAET NaBNMHOOOpa3Hoe Heynpasnsemoe obpa3oBaHue
MeTannMyeckoro MocTa B kaHane npobos, AenatoLero HEBO3MOXHbIM AanbHenee NpUMeHeHne
aKyCTU4YeCKOro 1 UMMynbCHO-4YroBOro METOAOB MOUCKA; onepaTop UMeeT BO3MOXHOCTb OCTAHOBUTL
npouecc NpoxuraHus Ha nobom BeIGpaHHOM aTane;

e  Hanuyve BO3MOXHOCTU perynnpoBaHus BbIXOOHOIO Toka 6e3 nckaxeHuns popmbl Toka Ha BXoAe;

e  Hanuyve BCTPOEHHOro aBTOMaTUYECKOro 3aMblkaTerns Ans NaBHOro pas3psaaa;

e  pacnonioXeHne CUNOBLIX BbICOKOBOSbTHBLIX 3NEMEHTOB - nof ctonewHuuen Ny 3TJ1 8
MeTannMyeckoM 3a3eMreHHOM KOpryce 3aKpbITOro Tuna 6e3 BeHTUNALUMOHHBIX OTBEPCTUN;

e [N NOSIHOUEHHOM paboTbl MPOXMraloLLlen yCTaHOBKM (B TOM YMCIe B pexrMe Aoxura kabenbHon
N30M8LUUn) UCNOMb3yeTCH SKPaAHUPOBaHHBIN UCMbITaTENbLHBLIN kabenb n3 coctasa ITI.

OCHOBHblE TEXHMYECKME XapaKTepPUCTUKN:

HanmeHoBaHue napameTpa

MakcrumanbHas MOWHOCTL / TOK NoTpebneHnsa B
pexume K3 Ha BbIxoae yCTaHOBKM

BbixogHoe HanpsbkeHne Ha XX, KB / BbIXOOHOW TOK
npu K3 Ha Bbixoge moayns

PerJ'II/IDOBaHMe BbIXOQHOIo HanpsaxeHunsa

PerJ'II/IpOBaHMe BbIXOQHOIO TOKa

Bpemsi HenpepbIBHOWM paboThl.

2.8. Moaynb akyctuyeckun MA-36/26

3Ha4yeHue napameTpa
5,7 kBA / 26A

=15kB / 0,34A
=8kB / 0,65A
=4kB / 1,3A
=2kB / 2,6A
=750B / 7A
=220B / 23,9A
=58B / 91A

0...100% (ot PH 3TI)
50/100%

B pexxume K3 Ha Bbixoge 2 vaca;
B pexmnme 6nmn3kom k XX - He orpaHuU4eHo

MpenHa3HayeH ans co3aaHusl B CUIOBbIX KabernbHbIX IMHUSIX MOLLHbIX SNTEKTPUYECKNX Pa3psifoB C LiENbHo
dhopmMMpoBaHMS YCIOBUIA A5t TPUMEHEHMUS! aKyCTUYECKOro Y UMMYIbCHO-AYrOBOro MEeToA0B NMovcka.

OcobeHHoCTH:

e ynpaBneHne akyCTUYeCKUM Moaynem ocyliecTensietcs ot LICY;
e napameTpbl paboThl OTPaXaloTCs B aHANOroBoM (B BAe BUPTYarbHOrO CTPenioYHoro npuéopa) u
LUMdPOBOM BUAE, a TakkKe B BUae rpadmka 3aBUCUMOCTU HaNPsHKeHWS 3apsaa HakonuTenbHbIX

KOHLEHCaTOPOB OT BPEMEHM;

e crnocob ynpasJieHund nocpencrtsoM nomMmexosalwmeHHoro pagmokaHana, 0e3 1ncnonb3oBaHus
ranbBaHNU4YeCKNUX CoegnHEHNIN (MCKJ'II‘O‘-IaeT noTepro coeanHeHna n gaHHbIX B npoLecce

aKcnnyaTauum anekTponabopartopun);

e Hanuyne cobCTBEHHOrO MCTOYHMKA BbICOKOrO HanpsKeHus TBepAoTeNnbHOro Tuna (He3aBUCUMOCTb
OT paboTOCNOCOBHOCTU MCTOYHUKOB HanpsbkeHns apyrux mogynen 3TI);

e Hanu4yme 3-x CTyneHen BbIXOQHOIO HaNpPsKEHUS;

e nepekmnoyvaTenb CTyNeHew BbIXOQHOMO HaMPSPKEHUS MMeeT pyyHoe ANCTaHLUMOHHOE ynpasreHue,
drKcaLmio YrnoBbIX MONOXKEHWU N AaTYNKN OBpaTHOM CBA3U AN KOHTPONs Bblibopa CTyneHn un

NOJTHOWM CTbIKOBKN CUMOBBLIX KOHTAKTHbIX rpynn;

e  CWJOBbIE KOHTAKThI - LUTEKEPHOrO TUMa, Npun paboTe B pexmnme 60MbLUMX MMMYIIbCHBIX TOKOB (TbICAYM
amnep, aKkyCTUYeCKMIA METOZ NMomncka) NCKpoobpa3oBaHNE HeEAOMYCTMMO;

e Hanu4ymMe BCTPOEHHOro aBTOMATUYECKOro 3aMblkaTens Anis NnaBHOro paspsiaa;

e  pacrnosioXEeHNe CUITOBbIX BbICOKOBOSIbTHbBIX 35IEMEHTOB - Nog, ctonewHuuen My 3T B
MeTannMyeckoM 3a3eMieHHOM KOPMyce 3aKpbITOro Tuna 6e3 BEeHTUNALMOHHBIX OTBEPCTUN.

OCHOBHble TEXHNYECKUNE XapaKTepUCTUKn:

HanmeHoBaHuMe napameTpa

3HauyeHMe napameTpa
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[unanasoH perynmpoBKM BbIXOQHOIO HanpsXXeHus 0..9/18/36 kB

MakcumanbHasa 3anaceHHasi aHeprus 2600 Ox

[nanasoH perynupoBkn nepuoga cnefoBaHus paspsiaonB 3...15cek

2.9. UHaYyKUMOHHBbIN NnouckoBbIn KomnnekT KIM-500K

MpeaHasHayveH ons BbINOMHEHUs criegyowmx paboT:

onpenerneHne MectonosrioXeHna Tpaccbl U FJ'Iy6I/IHbI 3alneraHug Ka6en;|;

MOWCK U TOYHOE onpefeneHne MeCT NOBPEXAEHNS U30nALUUnM kabenbHbIX MUHUA UHOYKTUBHBIM
MEeTOAOM;

NOUCK N TOYHOE onpeaernieHne MecT nospexaeHna n3onaumm KabenbHbIX NTMHUN aKyCTU4ECKMM
MeTonoM (NMpy COBMECTHOM paboTe C yaapHbIM reHepaTopom);

OLEHKa pacCTOsHWSI O MecTa NOBPEXAEHUS aKyCTUKO-3MEKTPOMArHUTHbIM METOA0M (OLEeHKa
pacCcToAHNA NO BpeMeHU 3ana3biBaHNA 3ByKOBOIro curHana OTHOCUTES1bHO 3JIEKTPOMAarHMTHOro, B
uncposom Buae);

BbIGOp Tpebyemoro kabens ns ny4ka;

DOXWT fedekTHOM nsonauum kabens;

OcobeHHoCcTH:

MakcumanbHasg anvHa kabens — go 50km;

MakcumanbHas rmybvHa HaxoxaeHus kabens — go 12w;

To4HOCTL Nokanusauun mecta nospexaeHus — go 10 cm;

Monoca nponyckaHusa NpuemMHuKa Npu MHOYKTMBHOM MeTofe noucka - He 6onee 7 .

Komnnekt nouckobi KIM-500K cocTtonTt 13 reHepatopa nouckosoro IM1-500K n npnemHuka nonckosoro Ir-

500K.

FeHepaTop nouckosbin M-500K

"eHepaTop nouckosbl [M1-500K — reHepaTop 3BYKOBOW YaCTOThl CO BCTPOEHHOW UHTENNEKTYansHon
cuctemon ynpaeneHus (MICY) n pyHKUMEn aBTOMaTUYECKOrO COrnacoBaHus C Harpy3kom.

IM-500K npegHasHaveH gnsi nogayy curHana Ha oberneayemyto NoA3eMHY KOMMYHUKaLMIO MPU Noncke
MECT MoBpeXAeHN, onpeaeneHns Tpacc u rnybuHbl 3aneraHus kabenen n TpyobonpoBoaoB.
YnpasneHue nonckobiM reHepatopoMm [T1-500K ocywectBnsieTcs Yepes LICY 3TJI.

OcHoBHble TexHu4eckne xapakrtepuctuku [T1-500K:

MakcumanbHas BbIXogHast MOLLHOCTb reHepartopa Ha corfiacoBaHHYH

500
aKTMBHYIO Harpysky, BT, He meHee
dopma BbIXOOHOTO CUrHana reHepaTopa — cuHycounaa ¢ 1
KO3(PDULNEHTOM HENMUHENHBIX UCKaxKkeHWI, Y%, He Bornee
MakcumanbHbIN TOK KOPOTKOro 3aMblkaHUsA reHepaTopa Ha Ananas3oHe 40
cornacoBaHus 0,5 Om, A
MpeaycTaHoBNeHHbIE paboyne 4YacToThbl reHepaTopa, Ny 480; 1069; 9796
[nanasoH nameHeHnunsa padounx 4Yacrtor, 'y 400...10000

CornacoBaHue BbIXOQHOIO COMPOTMBIEHNSA reHepaTopa ¢ Harpyskon Ha 0,5; 1; 2; 4; 8; 16; 32; 64; 128;
AnanasoHax, Om 256

Pexunmbl paboThl

- HENPEpPbIBHbLIN;

- UMNYTbCHbIN;

- MynbTUYaCTOTHBIN (2- 1 3-
YaCTOTHbIN).

MpuemMHuk nouckosbin MM-500K
MpuemHuk nonckosbln MNM-500K — MHOrokaHanbHbIA NPUEMHUK aKyCTUYECKNX U MarHUTHbIX CUTHaNoB.
MpunemHuk MM-500K obecneunBaeT YeTbipe MeToAa Noucka:
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WHOYKLUMOHHBIN;

noTeHunarnbHbIN;

aKyCTUYeCKNiA;

KOMOWHUPOBAHHBIN (aKyCTUKO-UHOYKLNOHHBIN).
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Mpun paboTe MHAYKLUMOHHBLIM U NOTEHLMANBbHBIM METO4AMM UCMOMNb3YHTCA UHOYKLUMOHHBIE KaHarbl
npuemHuka. MNpn paboTte akyCcTUYECKMM METOA0M UCMONb3YITCA akyCTUYECKME KaHamnbl NPUEMHUKA.
KoMOGMHUPOBaHHbIN aKyCTUKO-MHAYKLUNOHHBIN METO UCNONb3yeT akyCTUYECKUIN N MHAYKLUMOHHBIN KaHanbl.

OcHoBHble TexHU4Yeckue xapakrepuctuku MNM-500K:

Paboyas 4yacTtoTa:

- NacCUBHbIV pexunm onpeaeneHus Tpaccsl, Iy, 220 1069 | 9796
- MOUCK MHAYKUNOHHBLIM MeToaoMm, Ly 40 '4’000

- MOWCK aKyCTMYeCKUM MmeToaom, 'y

lMonoca nponyckaHusa no ypoBH0 — 3 ab 60..100

- NAcCCUBHbIV pPeXnMm onpeaeneHus Tpaccol, Ny 6+.1"

- MOWCK MHAYKLUMOHHBbIM MeToaoMm, 'y, 56 1000

- MOUCK aKyCTU4EeCKMM MeToa0M, My

BbibpaHHbIn pexnm paboThbl
OTkntodeHne/BKINIOYEHNE HAYLLIHMKOB
CocTosiHMe akkyMynsitopa npyueMHuKa
Wugukaums «YcunneHusa» un « poMKoCTn»
TemnepaTtypa oKkpyxatoLlen cpeqpl
Lpyrvue conyTcTBytowme napameTphl

WHavkauusa nidopmarmm

2.10. Moaynb KOHTpORS 3a3eMJSIeEHUA U NOTeHLUMarna Ha Ky3oBe

MpeaHasHayeH Ans KOHTPOSA kKavecTBa Lienen 3a3eMneHmnst U BeNUUMHbI NoTeHumana Ha kysose OTJ1.

Mpy yBENMYEHNM CONPOTUBRNEHUS NETNN «paboyee 3a3emMreHne / 3almMTHOe 3a3eMrieHne» 6onee 12 Om
n/Mnun NoBbILLEHUN NOTEHLMana Ha ky3ose G6onee 25 B moaynb BblAaeT 3anpeT Ha BKMYEHWUE UK
panbHenwyto paboty OTI1.

Mopaynb pacnonaraetcs B HenocpeacTBeHHOM 6mM30cTh OT 3agHux aeepen ATJ1 ¢ uenbto ygobeTea
MOAKIMHOYEHUS NPOBOAA KOHTPOSIbHOMO 3a3eMIEHMS 1 MUHUMU3aLMKN ONNHBI CBSI3en «paboyee 3asemneHuve /
3alUUTHOE 3a3eMMeHne.

2.11. Moaynb TennoOBM3NOHHOINO MOHUTOPUHra

Mogayrb BbINOMHAET (YHKLIMIO TENIOBU3UOHHOTO MOHUTOPUHIA BbICOKOBOJTIbTHOTO OTCEKA C LIENbI KOHTPOSS
COCTOSIHWS CUITOBOro 060pyA0BaHMS U ApYriX annapaToB, UHTErpMpoBaHHbIX B OTJ1.

Tepmorpamma cocTosiHMs 060pyA0BaHMS BbICOKOBOSIbTHOMO OTCEKa aBTOMaTUYeCcky oTobpaxaeTcs Ha
avcnnee CY B criyyae OTKIOHEHUsI AONYCTUMBIX 3KCTTyaTaLMOHHbIX MapamMeTpoB TEMMNEPaTYPHOro pexuva.

2.12. Cucrema obecneveHus anekTpob6e3onacHoOCTU

OnekTpobe3onacHocTb akcnnyaTauun ITJ1 o6ecneumBaeTca cneayowyMm aneMeHTamMm:

Mopaynb KOHTpOns 3a3eMIIeHns 1 NoTeHUnana Ha Ky3oBe L. 1
[aTtumkn nonoxeHns Ha ABepPsIX BbICOKOBOIbTHOrO OTCEKa U ABEPU MEXAY OTCeKaMm LT 3
3BykOBas curHanmsaums L. 1
CBeToBas curHanmsaums L. 1
KHonka aBapninHOro BbIKMOYEHWS wT. 1
BxogHow pacuenuTens ¢ BUAWMbIM PaspbiBOM KOHTaKTOB L. 1
3alLMTHbBIN N30AMpYyoLLMIA TpaHcdopmaTop wT. 1
KoMnnekT aBToMaTUYECKNX 3aMblkaTenemn K-T 1
KomnnekT npegynpexgaroLumx, 3anpeLuatolmx 1 NpeanucbiBalLLmMX NiakaToB K-T 1

KomnnekT aBToMaTu4ecknx 3aMbikaTenen ocyLecTBNseT NpUHyaUTENbLHOE 3a3eMITeHNE BbIXOLOB MOoAynen
nabopaTtopum nocrie okoH4YaHusi paboT u B aBapuiHbIX criyyqasx. [Npu pabote ¢ o6bekTamm, UMeLLMMM
3HAYUTENBHYI0 EMKOCTb, MPeABapuTENbHO cpabaThiBaloT 3amblkaTeNy ¢ AeMNMpyOLWMMY pe3ucTopamm
ans obecneveHus NnNaBHOro paspsiaa, 3aTemMm — 3aMblkaTenn s HEMNOCPEeACTBEHHOIO COEAUHEHWST C
CUCTEMOW 3a3eMIEeHNsT; Pa3HOCTb BO BpeMeHU cpabaTbiBaHMs rpynn 3amblkaTenen obecneymnBaeTtcs
aBTOMaTU4eckun B npefenax 2...3 CEeKyHA C Lienbo UCKITYEHNs noBpexaeHnst obopyanoanunsa 3TJ1 Tokamm
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paspsiga ¢ 60nbLION 3HEPruen.

2.13. Moaynb aBTOHOMHOTO 3J1IEKTPONUTaHUA

Mogaynb aBTOHOMHOIO 3NIEKTPONMTaHWA BKIOYaeT B cebs:
e [uM3enbreHepaTop MOLLHOCTbIO He bonee 7,5 kBA;
e  KpensieHne Ha BbIABWKHON nNnatdopmMe, pacnosioXeHHOW B oTAeNbHOM oTceke ITJI.

2.14. BbicOKOBONbTHbLIN KOMNIeKc AnA ncnbitaHun kabenen MC-40 unu aHanor

HasHauyeHue:

e BbICOKOBOMbTHbLIE UCMbITAHWS NEPEMEHHBIM HanpPsXXeHNEM CBEPXHU3KON YaCTOThbl CUIOBbLIX kKabenen
C N30MALMeN U3 CLUMTOro nonuaTtuneHa knacca go 20«kB (cornacHo IEEE400.2)

e  BbICOKOBOMbTHbLIE UCMbITAHMUSI NOCTOSIHHLIM HaNPsSXKEHUEM CUIOBbLIX kKabernen ¢ nobbiM TUMOM
nsonsaumn knacca go 10kB.

e [lpoxuraHme MecT NoBpexaeHuin B kabensix ¢ fModbiM TUNOM U30NSALNN NEPEMEHHBIM HaMNpPsKeHNeM
CBEPXHU3KOWN YacTOoThI.

e [lpoxuraHne mecT noBpexaeHun B kabensax ¢ 6yMaxxHO-MacnsiHOW U3oNAUMen NOCTOAHHBIM
HanpspKeHneM.

MapameTp 3HauyeHue

cvHycoungansHoe: (0...40) kB (amnn. 3HayeHune)

BbixogHoe HanpskeHue
A P noctosiHHoe: (0...140) kB

Knacc ncnbeitbiBaeMbix kabenen (cornacHo

IEEE400.2) Ao 40kB
YacToTa cMHyconaanbHOro HanpsbkeHus (0,1...0,01) Ty
Bbibop yacToTbl aBTOMaTU4ECKNI
MakcrmanbHbIN BbIXOOHOW TOK 20 MA

2.15. Cuctema KkabenbHbIX 6apabaHOB 1 coeAMHUTENbLHbIX Kabenen

KabenbHble 6apabaHbl cnyxaT ns nogcoegmHeHns nabopatopumn K 00 bekTam UCMbITaHUIA, U3MEPEHW,
nUTaloLLEen CeTn U cMcTemMe 3a3eMneHuns.
N3onaumsa kabenen coxpaHaeT 4OCTaTOYHY TMBKOCTL Npu Temnepatype 4o MuHyc 40°C.

OcobeHHocTH:
e Bce GapabaHbl MMelT BbICTPOAENCTBYOLLME 3aMopbl A1 3aLUUTLl OT NPOKPYYMBaAHUS BO BpeMsl
OBWKEHUS;

e MPOBOA ANS UCMbITAHUA NEPEMEHHBIM HaMNPsKEHNEM NPOKNaabiBaeTCs Ha OMOPHbLIX CTOMKaX C
pa3mepom ocHoBaHust 800x800mMM; B Hepabo4yeM COCTOSIHMM CTOMKN CKNaabiBalOTCS B KOMMNAKTHbIN
NPoLOSIbHO-OPUEHTMPOBAHHLIN NakeT AnMHOM 1 M.

B cuctemy kabenbHbix 6apabaHoB BXOAMWT:

e GapabaH C BbICOKOBOSbTHbIM 3KpaHUPOBaHHbLIM Kabenem Ans UcnbiTaHWUsi BbINPsIMIEHHbIM
HanpshkeHneM BenudnHon o 70 kB, a Takke npoBedeHNs U3MepeHuin U NoMcka NoBPEXAEeHUN B
cunoBbIX kabenax 6 Mm?2 x 30 M — 1 wiT.;

e OapabaH c NpoBOAOM 3aALLUTHOIO 3a3eMSIEHNST B NPO3PaYHON U30NSLMM U KOHTAKTHBIMUW BTYKamu
yepes3 3m 25MmM2 X 30 M — 1 WT,;

e OapabaH c npoBogoM pabo4yero 3asemneHmst 6mMm2 x 30 M — 1 WwT,;

e GapabaH c kabenem nutaHmsa nabopatopun 4x4 mm? x 30 M — 1 WT..

e NPOBOA KOHTPOMBLHOMO 3a3eMneHnst 6 MM?>x 7 M — 1 wWr..

2.16. Moaynb BbiCOKOBONbTHOW KoMmmyTauum MBK-70

Mogaynb BbicokoBonbTHOM KommyTaumm (ganee no tekcty — MBK) ocywectensiet 6e3onacHoe
ANCTaHLMOHHOE NepeknioyeHne BbICOKOBOSbTHBIX BbIBOAOB OCHOBHOIO 060pYA0BaHNS U U3MEPUTESNbHbIX
Np1MBOpPOB Ha BbICOKOBOSbTHbIE 3KPAaHNPOBaHHbIE Kabenw.

BaXXHbIM OTIMYMEM AaHHOIO MOAYNSA OT aHaroroB SABNSETCSH NOBbILLEHHAsA HAAEXKHOCTb KOHTaKTHOM
CUCTEMBI.

KomnakTHas KOHCTpyKUmMs no3sonsieT BcTpamBaTb MBK B nynbThl ynpaBneHusa ¢ mogynsamu ctaHgaprta 19"
wupwuHa B 1-pasHom ncnonHeHum — 200 mm, B 3-cpasHom — 480 mm; Beicota — 9 U (400 mm).
OcobeHHocTn MBK:

15 TexHuko-kommepyeckoe npegnoxeHve Ne3229TM1_X | Cneumnanuct: XapyeHko AHgpen



NnoBbILLEHHasA onepaTMBHOCTL paboT — BbIGOP OOHOM pydKon Kak dhasbl CMNoBOro kabens, Tak u Buaa
obopyaoBaHusa ITJ1;

BO3MOXHOCTb MOAKIIOYEHNSI U3MEPUTESNBHBIX MPUOOPOB HE TOSBKO K XWUe 1 aKpaHy kabens, HO 1
MEeXay ero xunamu B nobom codetaHuu;

[OBOVHOM KOHTPOIb 3a pearibHbIM COCTOSIHUEM FaBHbIX KOHTAKTOB — BU3yaribHbIN, MO MOMOXEHUIO
py4YeK yrnpaBlieHns, 1 ¢ MOMOLLbIO cUcTeMbI ynpasneHms OTJ1, Ha KOTOPYH NOCTYNaKT CUrHanbl OT
[aT4MKoB 0OpaTHOM CBA3M;

npocTas U HaJeXXHas KOHCTPYKLUS C BO3OyLIHO-0apbepHOI nsonsuuen, 6e3 npumeHeHnsa macna;
rMaBHbl€ KOHTaKTbl LUTEKEPHOMO TMUMA, rTHe34a UMEIT MPYXUHUCTYIO LITaMMNOBaHHY BCTaBKy 0cobon
POpPMbI 1 OTIINYAKOTCSA HU3KMM NEPEXOLHbIM CONPOTUBIIEHWEM, MasibiM YCUITUEM PACCTBIKOBKM U
BbICOKOW N3HOCOYCTOMYMBOCTLIO;

npu paboTe B pexunme 00MbLUINX UMMYIBCHBLIX TOKOB (ThICAYX amnep, akyCTUYECKUA MeToz, novcka)
nckpoobpasoBaHMe NOMHOCTLIO UCKNOYAETCS;

Hanu4yve BCTPOEHHbIX BUAMMbIX OnepaTopy aBToMaTU4eCKUX 3aMblkaTenen BbIXOAa;

KOHCOnbHOe pacnonoxeHue Ha 1Y nabopatopum; MBK He 3aHMMaeT MecTo Ha nony B
BbICOKOBOJIbTHOM OTCEKE.

3. JononHuTenbHoe o6opyaoBaHue

KomnnekT MHCTPYMEHTa U HpMHaAne)KHOCTeVI

© N o g ke DN

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

MepeHOCHOW KOMMbIOTEP C NPEAYCTaHOBIEHHBIM NPOodeccuoHarnbHbIM NPOrpaMMHbIM
obecrneyveHneM (QONONTHUTENBHO Ha OTAENBbHOM HOCUTENE) AN yNpaBreHns 1 wr.
anekTponabopartopuen B 0coObIX Cryyasax

YKasaTenb HU3KOro HanpskeHus 1 wT.
YKasaTenb BbICOKOro HanpsikeHus 1 wT.
LtaHra onepatnBHas o 15 kB BknountTensHo 1 Wwr.
LWraHra onepatnsHaga ot 35 go 110 kB BknNtounTeNbLHO 1 Wwr.
CToWKa BbICOKOBOSbTHAS U30NSALMOHHAsNA 8 wr.
YCTpONCTBO paspsgHoe 1 wT.
LUTbipb 3a3emMneHnst aBToMOOMNS 2 Wwr.
BblBOA, BbICOKOBOSIbTHbIN BUHUMACTOBbLIN 1 wr.
Komnnekt 3UI1 1Kk-T

KomMnneKkT MOHTEPCKOro MHCTpyMEHTa 1Kk-T

Kacka 3awutHasa opaHxeBasi 2 Wwr.
BoTbl guanekTpunyeckmne 2 nap.
MepyaTkn gnanekTpuyeckme 2 nap.
KoBpuK gnanekTpuyecknia 2 WT.
AnTeyka meaunumMHcKas aBToMmobunbHas 1 wr.
KomnnekT BoanTEnNbLCKOro MHCTPYMEHTa 1 wr.
3Hak aBapuAHOM OCTaHOBKM 1 wr.
OrHeTywmntenb yrnekmcnoTHein OY-2 nnu nopowwkosbin Ol-4 2 Wr.

4. KomnnekTt AOoKyMeHTaumu

16

PykoBoacTBo no akcnnyaTaumm nabopatopum € neyatbio 3aBOAa-n3rotoBUTENs C ykazaHMeM BCex
TEXHUYECKNX XapaKTepuUCTUK Npeanaraemon NpoayKumu;

dopmynsp;

lMporpamma n meToamka NPUEMOo-CAATOUHbIX UCNbITAHWIA;

lMpoTokon Npuemo-cAaToOUHbIX UCMbITaHWN;

Komnnekt gokymeHToB ang perncrpauuu B 'MBA[ kak cneuvanu3anpoBaHHon nabopatopuu;
CaupaeTenbcTBa O NOBEpPKE BCEX CPeaCTB U3MEPEHUN;
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o Komnnekt ceptucmkatoB cooTBETCTBUSA, CEPTUAUKATOB YTBEPXKOEHWS TUNa CPEACTB N3MEPEHUN,
BXOOSLLMX B COCTaB nabopaTtopun, 3aBoAckMe nacrnopta Ha obopyaoBaHMe B cocTaBe nlabopaTtopuy;

e  DOneKTpuyecKkne n MOHTaXHble CXeMbl BHYTPeHHUX cBsa3en OTJ1 ¢ ykasaHnem TMnoB
COeANHUTESbHBIX MPOBOAHWNKOB.

5. O6y4yeHune

3aBoa-npon3BoauTenb NpoBoanuT obyyeHne paboTte Ha anekTponabopaTopum Ha CBOE NPOV3BOACTBEHHOM
nnowagake. ObyyeHne GecnnaTHo ans 3-x cneumanucToB KOMMaHUK-3aKas4qrka.

C yBaxeHuem, anpektrop OO0 «AHTCTPEM» A.A. ly6pos
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