uUTL
HMO NM

Jy1eKTPOHHass KOMNOHeHTHas 6a3a

g KOCMMNYECKNX CUCTEM

JBOJIIOUMNA METOA0B
koMmnnektaumm KA Kb

Co3paHue cneunapTmm -
NyTb NOBbILLEHNSA HAAEXHOCTU
3M1EKTPOHHOW KOMMOHEHTHOW 6a3bl
KOCMUYECKOrO NMPUMEHEHUS]

K.T.H., anpektop AO «UTL| — HIMO NMM» Opnos B.U.



=| AKTyanbHOCTb

Cpoku aktmeHoro cywecrtsoBaHus (CAC) KOCMUYECKUX
annapatoB (KA) HeyK/T0HHO yBennumneatoTcsl. CoOBpeMeHHbIEe
KA nomxkHbl obecneunBaTtb 6ecnepebonHoe BbiNOHEHNE
CBOMX 3agadJ B TedeHne 10-15 ner.

bopToBasa annapaTtypa KA B KOCMMYECKOM MPOCTPAHCTBE He
NOANEXUT PEMOHTY, Kaxkabin KA copepxunt oT 100 go 200
TbICSIY 3/IEKTPOHHbIX KOMMNOHEHTOB.

K HaaeXHOCTU 31EKTPOHHON KOMMOHEHTHOM 6a3bl (OKB)
KOCMMYECKOro NpuMeHeHust NpeabsBsoTcs
NCKTIOUYUTENBbHO BbICOKME TpeboBaHus.
CoBepLIEHCTBOBAHNE METOA0/I0rNIN MOBbILLEHUS
HaaeXXHoCTn JKb nMeeT nepBocTeneHHoe 3HayeHue ans
[NanbHENLWEro pa3BUTUSA KOCMUYECKOW OTpac/u.
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=| KpaTtkasa ncropusa sornpoca (1)

B 70-x rogax Bo3HMKNa HeobxoanMocCTb pelueHus npobnem ysenmnyeHuss CAC KA 3a
CYeT noBbiWeHUs HagexxHocTu DKb kocMnyeckoro npnMeHeHus

PewweHwne BIK no yeenudenuio CAC KA «MonHug-3» n «Papgyra» ot 1975 r.
noTpeboBano yBenmyeHms MMHMManbHon Hapabotku (pecypca) Kb ao 33000
yacos (no TY - 5000-10000 Tbic. 4YacoB). AHanorn4Has paboTta rno yBemyeHuto
pecypca Kb npoBoaunack B paMkax peanuaummn «OnMMnMMCKOro 3akasa» -
co3aaHmnsa KA «opmn3oHT» ¢ 3-neTHnM CAC ans TpaHCNSUMmM COPEBHOBAHUN C
MockoBckon Onumnuaabl.

[poBegeHHble B 1970-1980-x rogax paboTbl No obecneveHnio pecypca Kb
crnocobcTBoBann obecnevenunto Tpedbyembix CAC KA 3-5 net, ogHako
HapaboTaHHbIM anropuTM NpoBeAeHns paboT nNo yBennyeHuto pecypca Kb
ncuyepnan cebsi, Kak 3TO CTasno SICHO B Hayasne 1990-x roaos, U He NO3BOJIS
obecneuntb CAC 7-10 net ang nepcnektuBHbIX KA, 0CO6EHHO B HerepMeTnyHOM
NCMOJTHEHUM.

AO «UTL-HMNO NM»



=| KpaTtkasa ncropusa sonpoca (2)

B 1981 roagy B HIMO MM Hayanucb paboTbl MO pa3BuTUO BXOAHOro KOHTpons IKBb,
pa3paboTke 1 BHEAPEHNIO aBTOMAaTU3NPOBAHHON CUCTEMbI BXOAHOIO
AnarHocTu4yeckoro nporHo3supytoulero KoHTpons IKb.

B 1996 - 1998 rogax B pamkax mexayHapoaHoro npoekta TACIS TELRUS 9503
NpoBOAMINCE PaboTbl MO rapMOHU3aLUUK TpeboBaHNn POCCUNCKMX U
3anagHOeBPONENCKMX CTaHAapToOB M co3aaHnio B Poccnn aByx LieHTpoB no
cepTndukaunmn Kb ans KOCMUYECKOro NMpUMEHEHUS,

[poekTnpoBaHue n cosgaHne KA SESAT (no 3akasy EUTELSAT) (1996-1999 rr.) B
HIMO M cTtanu onpeaensiownM 3TanoM CTaHOB/IEHUS METOA0I0MN
koMnnektoBaHusa annapatypbl KA 3Kb, npoweawwnx B UTL, gononHUTENbHbIE
NCNbITaHMs, BKIoYas npoBeaeHne POA. YcnewHas 6e3aBapunHas pabota KA
SESAT B TeueHue 17 net noaTsepaunnia npaBuUIbHOCTb MPUHATBIX PELLEHUMN.
OTtpaboTtaHHas npu co3aaHmmn KA SESAT MeToa0Nn0rns KOMnaeKkToBaHUS
annapatypbl KA ¢ CAC 7-10 n 6onee net 3Kb, npolweawMMm 4ONOSHUTENbHbIE
ncnbitaHns B UTL, 6bina npmMHATa 3@ OCHOBY B KOCMUYECKOM oTpacnun PO.
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- IcnbiTaTenbHble TEXHUYEeCcKne LEHTPbI

B CLUA, AnoHun, Kutae n ctpaHax EBponeiickoro Coto3a OpraHn3oBaHo
cneunann3npoBaHHOE MPOU3BOACTBO 3NIEKTPOHHbBIX KOMMOHEHTOB A1 KOCMUYECKOM
oTpacnu.

O6bem notpebnenus Kb, ncnonblyemom B Poccumn ans npomssoacTea KA, coctaBnsiet
He 6onee 2% oT obliero ob6beMa Npon3BOACTBA STUX U3AENNA U 3aBOAbI-
nsrotosutenn Kb He 3anHTepecoBaHbl B Bbinycke Kb anga kocmoca.

B HacToslLee BpeMs 3aaady komnnekTtoBaHusa Kb annapaTypbl Poccnmnckmx KA ¢
anutenbHbiMM CAC BbIHY>KAEHbI pewaTtb, B OCHOBHOM, NPEANpPUSATUS KOCMUYECKOW
oTpacnu. 3To npueeno K co3gaHuio UTL, cneumanusnpyrowmxca Ha noctaske Kb
ANa KOCMUYEeCKOro npuMeHeHus.

®dyHkuma UTL, coctomnt B TOM, 4TO6bI M3 NapTnin Kb 0bLLero BOeHHOro
(Hecneunann3npoBaHHOIO) NMPUMEHEHMS KaTeropum kadectsa «BIM» n «OC»
(«OCM») oTobpaTb HY>XHOE KONM4ecTBO anieMeHToB JKb, ya0BIeTBOPSOLWNX
XXECTKUM TpeboBaHMSAM KOCMUYECKOW OTpacan. ECTeCTBEHHO, KONMMYECTBO
ncnbiTbiBaeMon Kb 3aBegoMo bonblie, YeM HeOHX0AUMO AN YCTAHOBKN B
annapaTtypy KA.
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HeobxoanMOCTb NMpUMeHeHns HOBOIo Nnoaxoaa K
=| oT6pakoBke IKb

K yctaHoBke B annapaTtypy KA aonyckatoTcs Tofibko Te naptumn Kb, KOTopble npowv Bce
A0OWU B UTL € NoNoXuTenbHbIMU pe3yfbTaTaMu.

B HacTosLLee BpeMs MAET NOCTOSAHHOE COBEpPLUEHCTBOBAHWE TEXHOIOMMYECKOro npouecca
TecTupoBaHus Kb c yueToM nocneaHnx AOCTUXEHUIA B METOAONOMMN UCTbITAHWUA U
pa3paboTkn ucnblTaTeNbHOro 060pyaoBaHMS.

B AO «/TL — HIMO NMM» npoBogsaTcsa paboTbl MO BHEAPEHWNIO METOAMK COPTUPOBKN DKB B
TEXHOJTIOrMYECKMIA NPOLIECC OTOPaKOBKM, COPTUPOBKA B OHOPO/HbIE MPYNMbl BLIMOMHAETCS MO
pe3ynbTatam ucnbitaHu KB, 3To N03BOUT paLMOHanbHO (GPOPMMPOBATh TECTOBbLIE BbIGOPKY
ans npoeeaeHns POA 1 ncnbiTaHUM Ha paAnMaLMOHHYO CTOMKOCTb M PacnpoCTpaHaTb
pe3ynbTaThbl He Ha BCO NapTuio Kb, a TONbKO Ha cOpMMpOBaHHbIE OAHOPOAHLIE FPYNMbI.
AKTMBHO COBEpPLUEHCTBYIOTCA METOAMKN M 060pyaOBaHUE AN KOHTPOMA Bfiark B MOAKOPMYCHOM
npoctpaHcTee IKb.

OnbIT paboTtbl AO «ATL, — HMO MM» nokasan, 4To He Bceraa yaaeTcs BblbpaTb 3M1EKTPOHHbLIE
KOMIMOHEHTbI, YAOB/IETBOPSAIOLLME XKECTKMM TpeboBaHMAM KOCMMYECKOM oTpaciu. Moaxoa,
OCHOB@HHbIM Ha cTpaTermn otopakoBkn Kb m3 cepuinHOM NpoayKumMn 3aBOAOB-
N3roTOBUTENEN, AOCTUI CBOMUX NPeAENoB. 3aaada komnnekTauun KA BbiICOkOHaaexHon Kb
MOXET ObITb peLleHa TONbKO MyTEM BbINOSIHEHUS AOMNOSHUTENbHbBIX TEXHOIOMMYECKUX U
OpraHM3auUMOHHbIX MEPONPUSTUIA CO CTOPOHbI NpousBoanTenen IKb.
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=| MeTogonormnsa co3aaHusa cneunapTum

B Hauane 2000-x rogoB B AO «UTL — HIMO MM» 6bin chopMmMpoBaH HOBLIN MOAXOA
MO M3roTOBNIEHUIO M NOCTaBKke NapTnin Kb Ans KOCMUYECKOro NPUMEHEHMUS,
SBNSIOLLMXCA NPOAYKLMEN COBMECTHON AEATENBHOCTM 3aBOAOB-MU3rOTOBUTENEN U
AO «/TL — HMO MM», Onsa 0603HavyeHns Takux naptnin Kb 6bin BBEAEH
cneumanbHbi TEPMUH — «CMNeLnapTUs».

3aaun, peLlaeMble Npu NPoU3BOACTBE CreLnapTUun:

« Peanuzaums AONONMHUTENbHBLIX TPEOOBAHUN K TEXHONOMMYECKOMY MPOLECCY U3rOTOB/IEHUS
napTn Kb (100%-bi1 (He BLIGOPOYHBIN) KOHTPOb NpY NPOBEAEHMM OMNEpPALINN, U3MEPEHNME
NapaMeTPOB MO YXXECTOYEHHLIM HOPMaM, Y)KECTOUEHHbIA KOHTPOJIb Ka4yeCcTBa NPUMEHSEMbIX
MaTepuanos v ap.);

« [poBeneHne B UTL| Tex BUAOB onepaumnii, KOTOPbIE He BbIMOMHSAET 3aBOA-U3rOTOBUTENb
(KOHTPO/b HaNM4nS MOCTOPOHHMX YacTuUL, B NOAKOPYCHOM npocTpaHcTee, POA, pacuet
apenda napamMeTpoB 1 ap.);

» [poBeaenne POA kaxxgon naptum Kb Ans oLeHKM TEXHONOrMYECKUX AedeKToB, KOTOpbIe,
KaK npaBwu/io, He BbiaBNAIOTCA Ha aTane JOW.
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Pe3synbtaThbl pabotbl AO «ATL-HMO MNMM» no BbInycky
=| cneunapTun

. lNopsiaok n3rotToBneHns U NocTaBku crneynaptTnin Kb opraHn3aumoHHO
ocopMnseTcsa NyTeM BbiNycka «PelleHnn 0 Nopsake N3roToBEHNS U
NOCTaBKe CneunapTui» Ang Kaaoro 3aBoaa-marotosutens Kb, ¢ yueToMm
BbIMyckaeMon HoMeHknaTypbl OKB 1 ocobeHHOCTEN ee NpoM3BOACTBA.

- MepBoe «PelueHne 0 NopsiaKe N3roTOBIEHUS U MOCTABKKU CrielnapTumn» 6bii1o
noanucaHo B 2005 r. mexxagy AO «UTL — HIMO NM» n AO «CBeTnaHa-
NonynpoBoAHUKM». K HacTosLLEMY BPEMEHM NOCTaBKKM creunapTnin Kb
OCYLLECTBMAOTCA No 46 NoaobHbIM «PelueHnam», opopMNeHHbIM € 29
3aBOJaMU-U3roToBuUTENSMN (BKNOYasl Takmne npeanpuatms, kak AO
«Bocxop»-KPJ13, AO «3kecntoH», AO «H3IIM ¢ OKb», OAO «B3P/1
«MoHonut», AO «HIIM «BocTok» n ap.).

- AO «UTL, — HIMO MNMM» ocywecTBnseT noctaBku cneunaptmmi Kb He TONMbKO
ans AO «MCC» n npeanpusiTuin ero Koonepaunm, HO 1 AN NpPeanpusaTUmn
ApYyrmnx ronosBHblx pa3paboTumkoB KA (AO «PKL, «IMporpecc» n ap.).
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=| [peuMmyllecTBa 3aKa3umnka Npy NOCTaBKe creunapTun

. PV NOCTaBKe cneunapTui 3aka3unk nonydyaet TOJIbKO roanyto OKb (6e3
NOTEHUMANbHO HEHAAEXHbBIX 3/IEMEHTOB) U HE BEAET peKaMauMOHHYHO
paboTy C 3aBOAAMU-N3roToBUTENSMM!

- KomnnekTtauma annapatypsbl KA cneunaptuamMm Kb noBbILEHHOrO YPOBHS
KayecTBa, Hapaay C KOHTPONMPYEMOW LIEHTPann30BaHHOW 3akynkon JKBb,
NO3BOJISET 3aKa3unKy:

obecneunTb kKOMNekTauuo Bcer annapatypbl KA Kb € NOBbIWEHHbIM YPOBHS
KauecTBa U HA4EeXHOCTU;

YNpPOCTUTb, MO COrMIACOBaHMUIO C FO/TIOBHbIM pa3paboTunkoM KA, cuctemy
(DUHAHCMPOBAHUA LIEHTPaNNM30BaHHbIX 3aKynok JKb;

MWUHUMN3MPOBATb KOMIMYECTBO 3aKynaembix naptuit IKB;

PELLNTb BOMPOCHI MO PeK/iaMaLMOHHON paboTe 1 COKpPaTUTb KOTMYECTBO
NOoTeHUMaNbHO HeHaaeXHbIX JKb;

CHU3UTb B LieNIOM 3aTpaThbl Ha 3akynky 3Kb;

peann3oBaTb eANHYIO0 TEXHUYECKYIO NOSINTUKY MO onpeaeneHnto o6bemMoB
NCMbITaHWM, NPaBUNbHOCTU Bbibopa KB 1 NpOrHo3mMpoBaHUIO paboTocnocobHOCTH
OKb B paMkax Bcero KA.
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- 3aK4yeHmne

KomnnekTaums 60pToBbIX 3/1EKTPOHHbIX cucTeM KA BbicOkOHaaexxHoU Kb
CornacHo TpeboBaHMAM KOCMUYECKOW OTPac/iM HEBO3MOXHa 6e3 cepbe3Horo
N3MEHEHNS TEXHONOrMYecKoro npouecca narotosneHnn IKb. HeobxoammocTb
3HAYUTENBbHBIX BNOXEHWUW ANS pa3paboTkm OTAENbHOr0 TEXHOMOMMYECKOro
npoLecca No M3roToB/IEHNIO 3NTEKTPOHHOW KOMMOHEHTHOM 6a3bl AeNaeT BbiMyCcK
Manbix NapTum Kb BbICOKOrO YPOBHS KayecTBa U HAAEXXHOCTU ANst KOCMUYECKOW
OTpacn HEBLIFOAHLIM NN HEBO3MOXXHbIM.

YunTbIBast OTCYTCTBME CrELMaNnN3npOBaHHOIO NMPON3BOACTBA BbICOKOHAAEXHOW
OKB B PO, koMnnekTaums annapatypbl KA BbiIcCOKOHaaexHon Kb B HacTosLee
BPEMS BO3MOXXHA TOJbKO Yepe3 UTL, KOTOpbIN BbICTYNAET B KAYECTBE
CBSA3YIOLLEro 38eHa Mexxay 3aBoaamu-nsrotosutensamm Kb n ee notpebutensmu.

[JanbHenee nosbilleHne HaaeXXHoOCTN Kb KOCMUYECKOro NPUMEHEHUS BO3MOXKHO
MyTEM OpraHu3aummn nNocTaBok cneynaptuin Kb, aBnsSOWNXCS NpoayKUMEN
COBMECTHOWN AeATENbHOCTM 3aBOA0B-M3rotoButenen n UTL, a Takxke nytem
COBEpLLUEHCTBOBAHUA TEXHOIOMMYECKOro npouecca TectuposaHnsa Kb, HanpuMep,
BHEAPEHMS B TEXHONOMMYECKMI NPOLIECC METOAUK OTOOpa No pe3ynbTaTaM
UCMbITaHUK COpTUPOBKM DKB B 0AHOPOAHbIE rPpynMbl.
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PesynbTtaThl OU 3Kb, npoBeaeHHbIX B AO «UATLL-
=| HMNO IM» B 2001-2019 rr.

ron ”CE'LE':?”O FogHbie (WT) | Bpak (wr) | % 6paka | MH(wt) | % MH
2001 97 862 92 329 630 0.64% | 4903 | 501%
2002 269 384 243 300 1274 | 047% | 24810 | 9.21%
2003 238 963 225 832 881 037% | 12250 | 513%
2004 218 019 210 033 439 0,20% 7547 | 3,46%
2005 239 458 229 977 682 0,28% 8799 | 3.67%
2006 268 767 258 822 367 0,14% 9578 | 3,56%
2007 287 840 275 052 939 0,33% | 11849 | 4.12%
2008 437 697 425 981 511 0,12% | 11205 | 2,56%
2009 463 751 248 815 1363 | 029% | 13573 | 2.93%
2010 646 883 628 746 490 0,08% | 17647 | 2.73%
2011 747 280 725 116 1025 | 014% | 21139 | 2.83%
2012 431575 421 172 356 0,08% | 10047 | 2.33%
2013 281 608 275 348 256 0,09% 6004 | 2.13%
2014 250 517 246 784 186 0,07% 3547 | 1,42%
2015 201 611 286 906 330 0,11% 4375 | 1,50%
2016 237 735 233 112 290 0,12% | 4333 | 1,82%
2017 535 252 526 345 757 0,14% 8150 | 1,52%
2018 410 193 405 956 335 0,08% 3002 | 0,95%
2019 356 972 351 339 572 0,16% 5061 | 1,42%
AO «UTLI-HMO MM» 11




[poueHT 6paka v n/H no pesynbtataMm O Kb,
nposeaeHHbiXx B AO «ATL-HIMO MM» B 2001-2019 rr.
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PesynbtaTthl POA 5Kb, npoBeaeHHOro B
=| AO «UTU-HMNO MNMM» B 2002-2019 rT.

KonuyecTtBo 3a6paKOBaHHbIX

fon KonmuecTso naprum Konmuectso naprun OKB naptuit Kb (OTHECEHHbIX K
npoBeneHus SKB, noaBeprHyTbIX BbIABNME€HHbIMX 3aMeYyaHNAMUN I'IOTeHLI,MaJ'IbHO-HeHa,EI,e>KHbIM)

POA POA Wy %) (WryK) %)
2002 519 41 7,90% 5 0,96%
2003 446 74 16,59% 10 2,24%
2004 506 94 18,58% 36 7,11%
2005 483 75 15,53% 23 4,76%
2006 556 117 21,04% 52 9,35%
2007 888 90 10,14% 22 2,48%
2008 719 61 8,48% 13 1,81%
2009 911 50 5,49% 15 1,65%
2010 1637 32 1,95% 2 0,12%
2011 1726 240 13,90% 2 0,12%
2012 842 55 6,53% 1 0,12%
2013 1013 58 5,73% 2 0,20%
2014 580 13 2,24% 4 0,69%
2015 631 20 3,17% 1 0,16%
2016 497 25 5,03% 6 1,21%
2017 779 30 3,85% 9 1,16%
2018 1180 30 2,54% 8 0,68%
2019 1127 14 1,24% 8 0,71%
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13



CBoaHble pe3ynbTathl POA OKb, npoBeaeHHOro

B AO «TU-HMO MNMM» B 2002-
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2019 rr.

=o=Konnuectso naptui JKBb,
noaseprHyTbix POA

= =Konnuectso naptuit Kb ¢
BbISIBIEHHLIMWU 3aMeYaHNAMM

=/+=Konn4yectso 3abpakoBaHHbIX NapTUn
9Kb (0OTHeCeHHbIX K NOTeHUManbHO-
HeHaAeXHbIM)

14



[TpnMepbl AedekToB, 0bHapyXnBaeMbIX Mpu
nposeaneHun JON B AO «UTL-HMO MM» (1)

[pn npoBeaeHumn anektTpotepMmoTpeHmposkn B AO «UTL-HIMO MM» npwu
3a/1aHMM Hanps>XXeHUs ralbBaHMYECKON Pa3BA3KM Y HEKOTOPbIX
MNKpocbopok cepumn 249KI1T HabnogaeTcs yMeHblleHne
YyBCTBUTENIbHOCTU POTOMPUEMHMKA, YTO NPUBOAUT K OTCYTCTBUIO
BKJTHOUEHMA BbIXOAHOrO Kackaga npuv 3agaHHOM B TY BXOAHOM TOKe.

Mpy yBENNYEHUM BXOAHOMO TOKAa B Npeaenax npeaenbHO A0MYCTUMbIX

peX1UMOB HabnaaeTcs HopMasibHOe (PYHKLIMOHMPOBAHUE MUKPOCOOPOK.

[pn XpaHeHn MNMKPOCOOpOK nocsie OTT B HOpMasbHbIX YCIOBUSIX B
TEYeHNe BPEMEHN OT HECKOJIbKUX AHEN A0 HECKONbKUX HEAENb
NpOMCX0AUT BOCCTAHOBMIEHME X paboToCnocobHOCTH.

[Mpy NOBbILLEHHOW TEMMEpPATYpPE Cpeabl BPEMSI BOCCTAHOBIEHUS
COKpPALLAETCSA B AECATKN U COTHU pas.

AO «UTL-HMNO NM»
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[NpnMep rpaduKoB yBeNn4YeHNs BXOAHONO TOKA BKIOYEHUS MUKPOCHOPOK
249KT122P1 B npouecce nposeaeHun ITT B TedeHne 500 yacos
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[TpnMepbl AedekToB, 0bHapyXnBaeMbIX Mpu
=| npoeeneHnn JON B AO «<UTL-HIMO MM» (2)

OnTtonapsb! TpaH3nctopHble 30T122A-I aA0.339.200TY npegHa3Ha4veHbl And
6eCKOHTaKTHOM KOMMyTauMK Lienen NoCTOSHHOIO TOKa C rasibBaHNYECKOW pa3BSA3KOM
MeXJy BXOL4OM U BbIXOAOM.

[penenbHO gonycTuMble pexkuMbl akcnyatauun ontonap 30T122A-I B gMana3oHe
pabounx TeMnepaTyp yka3aHo HanpshKeHne Mexay BXOAOM U BbIXOAOM Npwu
aKCnayaTaummn: «...MakcnmmansHoe HanpshkeHune nsonaunu 100 B ansa scero ananasoHa
pabounx Temnepartyp.»

Ans BbisiBneHns ontonap 30T122A-I, Merowmnx HecTabunbHble 3HAaYEHNSI BbIXOAHOIO
TOKa YTEYKM Mpu 3ailaHnn HaNpsXKEeHUA Pa3BA3KM MeXAy BXOAOM U BbIXOLOM B
NTL-HMO MM pa3paboTaHa MeToaMKa 1 annapaTypa, NO3BOJSOWAs 3a4aBaTb
HeobxoAnMble peXxnMbl, N3MepaTb U 06pabaTbiBaTb pe3y/bTaTbl U3MEPEHNS TOKOB
YTEUKM 0115 KaXXKA0ro UCMbITYEMOro ONTPOHa.

Y HEKOTOpLIX ONTPOHOB B NMPOLECCe 3NeKTPOTEPMOTPEHNPOBKN HabogaeTcs
yBE/IMYEHME TOKA YTEUYKM A0 3HAYEHUN, NPEBbIWAOLWMX TpeboBaHns TY.

[lpn XpaHeHnn oNTPOHOB nocsie JTT B HOpMasbHbIX YCNOBUAX B TEYEHNE BPEMEHU OT
HECKONIbKMX AHEN 00 HECKOMbKUX HEAENb NPOUCXOAUT BOCCTAHOB/IEHNE UX
napamMeTpoB.

[Mpy NOBLILLEHHON TEMMepaType Cpeaibl BPEMSI BOCCTAHOB/IEHUS] COKPALLAETCS B
AECATKM N COTHU pas.

AO «UTL-HMNO NM» 17



AO «UTU-HIO

\Y/

p ﬂpM3HaHHOl‘/II roaHOn no yCtaHOBJIEHHbIM B

MakC. zHavedde 0.0186 mirs

[puMep rpadmka U3MeHeHNs ToKa yTeukn Mmkpocxem 30T122A B
F0T1Z24 MMC Ne 65 apedd 0.0202 mik

npouecce ITT
[TM>» KpuTepuam

= SJamep
— Don.ppeig
— Makc. gon.

18

- -"r-"aT-aT TS rTTr-TaATTAaAT T AT TTTTATT T T T ATTTT T
1 1 1 1 1 1 1 1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 1 1 1 1 1 1
1 1 1 1 1 1 1
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
R B L N AP
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
r b B Bl =re=Aa9-=-=-°"A-~---~r-Trvr-~--"a-=-STi1T=-Tr=-=Tv-
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
[ e L] -k - e =k = =d e L L L
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1

1 1
T e e
] 1 [ 1 ] 1 1

1 1 1
F|-r-"T-="aT===r°="
1 1 1

r r

1 1 1 1 1
e B e e I S

1 1 1 1 1

1 1 1 1 1
I e e [ e 5

1 1 1 1 1

1

1 1 1 1 1 1 1
|- r--" Tt T T rTTrTTaAT AT T ATt TTTAT T T T T ATTTT T
1 1 1 1 1 1 1

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

AO «ATU-HMO MNMM»

Kagp He

o 5 10 15 20 25 30 33 40 45 30 35 60 B3 70 75 80 85 90

[ T T e o e e o T N TR B [ R R a
1 1 1 1 1 1 1 1 1 1 1 1 [
||||||||||||||||||||||||||||||||||||||||||||||||||| [
- - - - - - - B
~ ~ ~ - ~ - ~ - ~ -

T T T T T T T T T T T T

o oo o= o &~ W o = ™ o — o

[ e O v [ Y N v [ R '



[puMep rpadmka U3MeHeHns ToKa yTeukn Mmkpocxem 30T122A, He
COOTBETCTBYIOLLEN YCTaHOBNEHHbIM B AO «UATL-HMO NMM» HopmaM apenda
B npouecce 3TT

JOTTZ2A WMMC Ne 47 opedd 1.9685 mrA,
Maks. sHaveHue 1595944 peh,
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[puMep rpadmka U3MeHeHns Toka yTeukn Mmkpocxem 30T122A, He
COOTBETCTBYIOLLEN YcTaHOBNEeHHbIM B AO «/ATL-HMO MM» HopMaM Toka

yTeukn B npouecce ITT

30712248 WMMC Ne 7
MaEC. THavYeHKe 3485958 med,
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