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HAUMWOHANBbHBLIA CTAHOAPT POCCUUCKOW SEREPALUMU

ANMNAPATbI KOCMUYECKUE ABTOMATUYECKUE

TepM06anchHble N TepMOBaKyyMHble UCNbITaHUA

Automatic spacecrafts. Thermal balance and thermal vacuum tests

DaTaBBegeHna — 2016—01—01

1 O6nacTb NpUMeHeHuA

HacToswwwii cTaHaapT pacnpocTpaHsieTcsl Ha aBToMaTU4eckne KocMUJeckue annaparhbl, peHasHauYeH-
Hble A1A 3KCMyaTaLum B 0KOI03eMHOM KOCMUYECKOM NPOCTPaHCTBE, U yCTaHaBNMBaeT TpeGoBaHUs 1 nopsi-
AOK nNpoBedeHuns TepMobanaHCHbIX M TEPMOBaKYYMHbIX UCTIBITaHUIA, MPOBOANMBIX MO NPOrpamMMamM HaseMHbIX
UCMbITAHUI aBTOMaTUYECKNX KOCMUYECKMX annapaTos.

CTaHgapT He codepXnT 1 He onuckiBaeT TpeGoBaHWiA K NpoueaypaM nposepok 0GopyAoBaHUsl B COCTaBe
aBTOMAaTUYEeCKOro KOCMUYECKOTO annapaTa Ha npeaMeT NoATBEPXKAEHUA COOTBETCTBUSA BLIXOAHBIM XapaKkTe-
pUCTUKaM.

HacToswuiA cTaHaapT NpuMeHsieTCsl Npy co34aHuu1, NPOM3BOACTBE U SKCTyaTauun M3aenuii pakeTHo-
KOCMMWYECKOW TEXHMKA MO MeXOyHapoaHbIM JOroBOpaM M B Xo4e peanusaunn MexayHapoaHbIX NMPOeKToB U
nporpaMm npu YCroBuM 1 cornacoBaHlM BCeX 3saMHTepecoBaHHbIX CTOPOH, a Takke B Clydasix, Koraa ero npu-
MeHeHM e npeanucaHo TpeGoBaHNeM TeXHUYECKOro 3a1aHNs Ha BLINONHeHWe paboT.

2 HopmaTuBHbIe CCbINKK

B HacTosiLem cTaHaapTe NCMOoMb30BaHbl HOPMAaTUBHBIE CCINKMA Ha creayoLme cTaHaapThl:
FOCT 2.106—96 EpuHas cuctema KOHCTPYKTOPCKON AOKyMeHTaLun. TekcToBble 4OKYMEHThI
FOCT P 53802 CucTeMbl 1 KOMMANEKChl KOCMUYeckne. TepMUHbI U onpeaeneHus

MpumeyaHune— lNpyNonb3oBaHUM HACTOALWMM CTaHAAPTOM LienecoobpasHo NpoBepuTb A4eNCTBUE CCblNoY-
HbIX CTaHAApPTOB B WMH(OPMALMOHHOW cucTeme OOLWEero nonb3oBaHusi — Ha oduumansHom cante dedepanbHOro
areHTCTBa Mo TeXHWYECKOMY PerynMpoBaHuio 1 MeTPonorum B cetm VIHTepHeT unv no exerogHomMy MHgopmMaunoHHOMY
ykasatento «HauuoHanbHble cTaHgapThl», KOTOPbIN onybnmkoBaH No COCTOsIHMIO Ha 1 SHBapA TeKyLWero roga, v no Bbinyc-
KaM eXXeMeCsA4YHOro HpopmaLMoHHOro ykasarens «HaunoHanbHble cTaHgapThl» 3@ TekyLwWwmi rog. Ecnv 3ameHeH ceblnoy-
HbIli CTaHAapT, Ha KOTOPLIM AaHa HeAaTUPOBAHHAA CCbINKa, TO PEKOMEHAYETCA UCMONb30BaTh AEWCTBYIOLWYIO BEPCUIO
9TOro cTaHgapTa € y4eTOM BCEX BHECEHHbIX B 4AHHYI0 BEPCUI0 U3MEeHEHUIA. ECnn 3aMeHeH CCbINoYHbIN CTaHA4ApT, Ha KOTO-
pblii AaHa 4aTMPOBaHHAas! CCbINka, TO PEKOMEHAYETCH UCNONb30BaTh BEPCUIC 3TOM0 CTaHAapTa C yKa3aHHbIM Bbile rofoM
yTBepxXaeHus (NpuHATus). Ecnv nocne yrBepx)XaeHnsi HACTOSILLEro cTaHaapTa B CCbINOYHbIM CTaHAAPT, HA KOTOPLIN AaHa
JaTMpoBaHHas CCbiNka, BHECEHO N3MEeHeHNe, 3aTparMBarLLee NoNoXeHne, Ha KOTOPOoe AaHa CCbIKa, TO 3TO NMONOXeHne
pekomeHayeTCs NPUMeHsATh 6e3 yueTa 4aHHOTO M3MEHeHWs1. Ecrin cebinoYHbIn CTaHA4apT OTMeHeH 6e3 3aMeHbl, TO MONoXe-
HWe, B KOTOPOM AaHa CCbifka Ha Hero, peKoMeHayeTCA MPUMEHSATb B 4acTu, He 3aTparmBatoLLen 3Ty CCbIMKy.

3 TepMuHbI, onpeaeneHUa U coKpaleHus

3.1 B HacToswem ctaHaapTe npuMmeHeHbl TepmuHbl no FOCT P 53802, a Tacke cnegytolmne TepMUHBI €
COOTBETCTBYOLWMMN ONpeaeneHNAMU:

3.1.1 aBTOMaTU4eCKUN KOCMUYECKUN annapat: Kocmuyeckuin annapar, KOHCTPYKTUBHOE UCTIONHe-
HWe KOTOPOro He NpeaycMaTpusaeT B NpoLecce ero (yHKUMOHUPOBaHUA Hanuune KOCMOHaBTOB Ha 6opTy.

WU3spanve opuumnansHoe
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3.1.2 Bepudukauus: MNoaTsepkaeHne ¢ MOMOLLLIO 0O BEKTUBHEIX AaHHEIX TOro hakTa, YTo 3adaHHble
TpeboBaHWA BbINOMHEHBI.

3.1.3 rapaHTUpoBaHHaA TeMnepaTypa obGopyaoBaHua: [JonycTumas TemnepaTtypa, Mpu KOTOpoWn
rapaHTUpyeTcs BbINoNHEeHWe hyHKLMOHaNbHOro HasHavyeHnst 06opyaoBaHUs B TeueHne TpebyeMoro BpeMeHu
akcnnyaTtauuu.

3.1.4 3anac no pac4yeTHbIM YCNOBUSIM BHeLUHEN cpeAbl: YBennveHne npeaernbHoro sHa4eHus ycno-
BUI BHeLWHeRn cpedbl ANA Lienen NpoeKkTupoBaHus 1 kKBanudukaLim CBepX YPOBHEW, OXXMAAEMbIX Ha NPOTsKe-
HUW cpoKa CyLLLeCTBOBaHMS.

3.1.5 nmuTtaTop TennoBbIX NoTokoB: CuUCTeMa TepMOBaKyyMHON kaMmepsbl, NpeacTasnstowas coboin
WCTOYHWUKA TEMNSIOBBIX MOTOKOB, NO3BOMSAOLME UMATUPOBAaTE HEOBXOANMYIO NOTHOCTE NadatoLmnx 1 normno-
LLIeHHbIX BHELUHWUX TeMNSIOBbIX MOTOKOB, BO3AENCTBYIOLINX Ha BHELUHWE NOBEPXHOCTN KOCMUYECKOro annapara.

3.1.6 uHTepdreiic: OGLiaa MexaHnyeckasl, TeNoBas, 3aneKkTpuiecKkas rpaHuua Unm rpaHnLa B 4actum
bYHKLNOHUPOBaHNS MeXAay ABYMS 3fieMeHTaMn cCUCTeMsl.

3.1.7 ucnbiTaTenbHOe usgenue: ABTOMaTUYECKUI KOCMWYECKUIA annapaT, ero cuctema, npubopsl
U NX MakeTbl, KOTOPbIE MOABEPratoTCA UCTBITAHUSIM.

3.1.8 kBanudUKaLUOHHbIe UCNbITaHUA: VcnbITaHUsa, 4eMOHCTPUPYOLNE, YTO aBTOMaTUYECKUIA KOC-
MUYeckuin annapat (cucteMa, obopyaoBaHne) paboTaeT yaOBNETBOPUTENBHO B MPOrHO3UPYEMbIX YCIIOBUAX
BHeLUHeWn cpeabl C 4OCTAaTOUHBIM 3aMacoMm.

3.1.9 netHasa mogenb: Mogernb aBToMaTUYECKOrO KOCMUYECKOro annapaTa ¢ cuctemamu u npubopa-
MW, MpeJHasHaveHHas 4N 3anycka B KOCMUYecKoe NpocTpaHCcTBO 1 Ans paboTel Ha opbuTe U NoaBepraemas
NPUEMOYHBIM UCTILITAHUSM.,

3.1.10 makcuManbHble U MUHUManNbHbIE NPOrHo3upyeMble Temnepartypbl: Camasi BbicoKasi U
camasi HA3Kas TeMnepaTypbl, rapaHTUpyeMble CUCTEMON 06ecneveHWs TEMMOBOro pexxuma npu skennyatTauum
KOCMUYeCcKOro annapara Bo Bcex paboumx 1 Hepabounx pexxumax npu Hambornee XXecTKNX YCIOBUSAX, paBHble
pacyeTHbIM Mo pesynbTatamM TENOBLIX aHanM3oB NIC pacyeTHas HeonpeaeneHHOCTb.

3.1.11 HeonpeaeneHHocTb: HegoctaTok yBepeHHOCTU BCNEACTBUE HETOYHOCTU MCXOAHBIX NapameT-
poB, NpoLecca aHanusa Unm Toro U Apyroro BMecte. PacueTHas TemnepaTypHaa HeonpeaeneHHOCTb — 3TO
HETOYHOCTb B BEIYMCIIEHUN TEMMNEPATYP U3-3a HETOYHOCT W 3HAHWUA PU3NKN NPOLLECCOB TeNoobmeHa, BHELHWX
OKpYXatoLux yCrioBuii U MogennpyeMblX napameTpos.

3.1.12 onopHasiTeMnepaTtypa: OnopHasi Touka — pusmyeckas Touka, pacrnonoXXeHHasi Ha asToMmaTu-
YEeCKOM KOCMWYECKOM annaparte, Aawowas ynpoweHHoe npeacTaBneHne O TEMMOBOM COCTOSIHMM obopyao-
BaHus.

Mpumevaunusn

1 B 3aBucumocTm ot pazmepos o6opyaoBaHust MoxeT 6bITb onpegeneHo 6onee ogHOM OMOPHOI TeMMNepaTyphbl.

2 TemnepaTtypa OnopHOW TOHKM U3MepsieTCs BO BPEMSI UCMbITAHWI TeMNepaTypHbIMY AatuMkamu. Pacnpeaenenue
TemnepaTtypbl B npegenax o6opyAoBaHusi N ropsiuMx NsiTeH HA HapYXXHOW MOBEPXHOCTU Mo, BO3AEWCTBUEM TOUEYHbIX
WCTOYHUKOB TENNA He PacCMaTPUBAETCA B KAYECTBE ONMOPHbLIX TOUEK.

3.1.13 nonesHasaHarpy3ka: [MonHbIA KOMMIEKT cneumMpunyeckoro MHCTpPyMeHTa, KocMudeckoro obopy-
A0BaHWs, BCIOMOraTenNbHOW MaT4acTu U pacxoyeMblX MaTepuaros, YCTAHOBMEHHbIX HA aBTOMaTUYECKOM
KOCMUYECKOM annaparte A9 BbINONHEHUs1 KOHKPETHOrO HazHavyeHUs B KOCMOoce.

3.1.14 npoToneTHaa Mogenb: [peaHasHaYeHHbIA ANA 3anycka aBTOMaTUYECKUI KOCMUYeCKUA anna-
paT, Ha KOTOPOM fepej NoNeToM NPOBOAATCA YaCTUYHbIE UMK NOJSIHbIE NPOTONEeTHbIE KBanUUKaunoHHbIe
UCTILITAHKS.

3.1.15 pabouue pexxumbl: CoyeTaHne pabounx BHELHNX BO3AEACTBUIA, PEXXMMOB N YCIIOBUIN, KOTOPbIE
UMEIOT MeCTO B TedeHUne cpoka (CNyxobl) (hyHKLIMOHUPOBAHUS aBTOMaTUYECKOro KOCMUYECKOro annapara.

3.1.16 pacyeTHble YyCNoBUSA BHelWWHeN cpeabl: PasnuuHble Harpysku BHEWHeEN cpeabl, Nog KoTopble
NPoeKTUpyeTCsl aBTOMAaTUYECKNA KOCMUYECKUIA annapar.

3.1.17 pexum coOXpaHHOCTU aBTOMaTUUYeCKOro KocMU4eckoro annapara: [lepesoaasToMaTuyec-
KOro KOCMUYEeCKOro anrnapaTta B cocTosiHue, obecneymBarollee ycrioBusl Ansi BO3MOXHOCTW nocneayowero
nepesoa aBTOMaTU4eCKOro KOCMUYECKOro annapara B peXXnm UCNoNb30BaHUSA NO LeNeBOMY HasHaYeHWUIo.

3.1.18 cpok aKTUBHOro cylleCTBOBaHUSA aBTOMaTU4YeCKOro KocMu4eckoro annapara: OGwun
3ajaHHbIN CPOK CYLLIECTBOBAHUA aBTOMAaTMYECKOro KOCMUYECKOTOo annapaTa M ero cocTaBHbIX YacTel HaunHas
C 3aBepLUeHNs1 U3roTOBJIEHUA aBTOMaTUYECKOro KOCMUYECKOro annapara U Ao kKoHua ero paboThl ((pyHKUMOHK-
poBaHusi) Ha opbute.

3.1.19 crabunuanpoBaHHana ucnbiTaTenbHasA Temnepatypa: 3agaHHaa TemnepaTtypa pexuma
UCNbITaHWIA aBTOMATUYECKOTO KOCMUYECKOro arnnapaTa U ero CocTaBHbIX YacTen, KoTopas He MeHsAnack bonee
Yem Ha 1 °C B TeueHUU npeablayLlero nepMoaa BpeMeHu, paBHOro 0qHOMY yacy.
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3.1.20 paccmoTpeHue: MeponpusaTtue, npeanpuHUMaemoe ANs onpeaeneHns npuroaHocTn, ageksaT-
HOCTW 1 pe3ynbTaTUBHOCTW NpeaMeTa 06CyKaeHNs B LeNSX AOCTWKEHMSA NOCTaBNEeHHbIX Lienen.

3.1.21 cneuuduumnpoBaHHble (3apaHHble) Tpe6oBaHuA: TpebosaHus, 3aaBneHHbIe B JOKYyMEHTaXx,
Kak npaBuno, 6onee BbICOKOTO YPOBHS.

3.1.22 cucrema: CoBOKYNHOCTb (DYHKLMOHANBHO CBA3aHHBIX NPUBGOPOB, NpeAHasHaveHHast Ansi
CO34aHNA YCroBWiA W/unn peanusaummn pyHkLMA, obecnevmBaownx paboTocnocobHoe cocTosiHMe 6GopPTOBOro
obopyaosaHus.

3.1.23 cucrema obecneyeHUsi TENNOBOro peXxumMa aBTOMaTU4YECKOro KOCMU4YecKoro annapa-
Ta: COBOKYMHOCTb 6OPTOBLIX YCTPOWCTB M SfIEMEHTOB KOHCTPYKLIMN KOCMUYECKOro annapara, npegHasHadeH-
Hasi anst obecneyeHns Tpebyemoro TeNoBOro pexunma.

3.1.24 cuctema TepMoperynupoBaHUA aBTOMaTu4eckoro kocMmuyeckoro annapara: Obecreuu-
BatoLan 6opToBas cucTteMa aBTOMaTUYECKOro KOCMMUYECKOro annapara, sBNALWascs YacTbio cMcTeMbl 0bec-
NeyYeHns TEMMOBOro PEXMMa aBTOMaTUYECKOTO KOCMUYECKOro annapaTa, UCNonb3ayoLlas Ans perynmpoBaHus
TENMOBOrO pexXxuma aKTUBHbIE CPeACcTBa, MO3BONSAKOWME MEHSATb YCMNOBUS BHYTPEHHEro W BHELUHEro
TennoobmMeHa.

MpumeyaHu e— Hanpumep: cosgaHne 1 perynmpoBaHne HeoBXoaMMbIX PACXOA0B TEMNIOHOCUTENEN N UX TEM-
nepatypbl, U3MEHeHMe MMoWaan M3ny4aioWwmx NoBepXHOCTEN C MOMOLLbI0 YCTPOWMCTB TUMA Xariosu, ynpasnseMble
anekTpooGorpesarenu n T. 4.

3.1.25 cneumndukauus: [JoKyMeHT, onpeaensowmn TpebosaHus.

MpwuMeyaHune— Cneundukaums MOXeT OTHOCUTBCA K pabotam (Hanpymep, cneuudrKaums Ha npoLece, cne-
LmdrKaLms Ha UCMbITaHWA ) UNK K NPoayKTy [(Hanpymep, cneundmrkaums Ha NPoayKT, crneuudmrkauust Ha paboyne xapakre-
PUCTUKM (TEXHUYECKUE YCIIOBUST) N YepTexu)).

3.1.26 TepmobGanaHcHble UCMNbITaHUA: OKCNepuMeHTanbHoe NoATBEpPXAeHUEe TOro, 4To cuctema
obecrneyeHunst TENNOBOro pexuma noAaepkmeaeT 3afaHHbIe 3KCMyaTaunoHHble TeMnepaTypHble npeaens
NpubopoB No BCeMy aBTOMaTU4ECKOMY KOCMUYECKOMY annapaTty Npu HopManbHbIX U NpeAenbHbIX YCRoBUAX
paboTbl.

3.1.27 TepmoBakyyMHble UcnbITaHUA: [poBepka 3MeKTpUYeckuX XxapakTepuctTuk obopyaosaHusa U
hyHKLUMOHMPOBAHMWS CUCTEM aBTOMAaTUYECKOr0 KOCMUYECKOro annapara B yCoBUsX Bakyyma Npu akCcTpemarnb-
HbIX U BAIUSKNX K HUM 3HAYEHUSAX TeMNepaTyp B YCNOBUSIX 3KCNyaTaLum.

3.1.28 cbyHKUMOHaNbHbIe UCTIbITAaHUA: VcnbITaHWsA, NOATBEPXAaOWMeE, YTO AIeKTpudeckasl n mexa-
HUYecKas XapaKTepUCTMKN UCMbITYEMbIX M3aenuii oTBevatoT TpeGoBaHUAM cneundmrkaumMmn (TeXHUYECKUM
YCIOBUAM).

M pumevyaHune — QyHKLlVIOHaJ'IbeIe NCMbITaHUA, NO3BONAKT AaTb 3aKNO4YeHne o0 Jonycke u3genusi ¢ uernbio
UCMONb30BaHUA B AanbHEeNWnNX 3annaHnpoOBaHHbIX UCTbITAHMAX KOCMUYECKOro annapara.

3.2 BHacTosLeM cTaHaapTe NPUMEHSIIOTCS CriedytoLme CoKpalleHus:
AKA — annapart KocMU4YecKknia aBToMaTUYECKUIA;

KN30 — komnnekcHas nporpaMmMa aKkcnepMMeHTansHon oTpaboTku;
MOH — nporpamma obecneyeHnst HaaexXHOCTH;

CAC — cpokakTnsHoro cyulectsoBaHust AKA;

COTP — cucrema obecrneqeHuns TENIOBOIO PeXuMa;

TBWN — TepmoBanaHcHble UcnbiTaHus;

TBWN — TepmoBaKkyyMHbIE UCNbITAHUS;

TBK — TepMoBakyymHas kamepa,;

T3 — TexHu4ecKoe 3agaHue;

TMM — Tennoeas matemaTnyeckas Mmoaens;

TY — TexHu4eckue ycrosus.

4 TepmMmoGanaHCHble UCNbITaHUA

4.1 Uenu n3apaum ucnbiTaHUn

4.1.1 TBU — meTopa nposepkn, nokasbisatowmin, uto COTP nogaepxusaeTt Tpebyemble akcnnyarauu-
OHHble TeMnepaTypHble Npeaensl NPUBopoB 1 NocagoUHbIX MecT Npubopos No Bcemy AKA, n o6ecneuneato-
LM JaHHBIMKY ANA NOATBEPXKAEHUA pac4eTHON TENNOBOW MOAESN.

4.1.2 Uenb TBU — 3aBeplueHne HazeMHoW Tennosoi oTpaboTtku AKA:

- kBanudukauus npoekta COTP AKA;
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- noaTBepPXaeHe COOTBETCTBUA TENMOBOro NHTepdeinca ¢ Apyrumn cuctemamu;

- Bepudmkaums 1 koppenaums (npu Heobxogumoctn) TMM AKA;

- onpejerneHne pesepBoB.

4.1.3 Mo pesynbtatam TEW AomxHbl 6bITb NOMyYeHbl AaHHbIE, HeoBXoAUMble 451S NOATBEPXKAEHNS pac-
YeTHOW TENNOBOW Moaenu, U noaTeepxaeHns cnocobHocTn COTP AKA nogaepxuveath cneumdpumumnpoBaHHble
3KCnnyaTaLMOoHHbIE Npeaernbl USMeHeHUa TemnepaTtypel nprbopos no scemy AKA.

4.1.4 TBUnoaTteepxaaoT NpaBUibHOCTb pacyeTHbIX Modenei, NCnonb3yeMblX A1 MPOEKTHLIX OLLEHOK,
NporHo3npoBaHus opbuTanbHbIX TemmnepaTtyp 1 NporHo3nposaHna TeMmnepatyp AKA Bo Bpems TBU.

4.1.5 Tpebyemble xapakTepucTuku, cogepxawymecsi B T3 (crneyundukaumsax), CpaBHUBaOTCS C XxapakTe-
pUCTUKaMK, MOMYYEHHbIMW MPU UCNIbITaHWUAX. [ToOMUMO NPOBEPKN XapakTepUCTUK UCTbITaTeNbHbIe NporpaMmbl
NoO3BOMSIOT ONpeaennTb:

- nepeyveHb UCMpPaBNAOLLMX AENCTBUIA, BEINOMHAEMbIX A1 HECOOTBETCTBUNA;

- BO3MOXXHOCTb NPOBEAEHWS KanMbpoBOoK MNpu MoAeNnpyeMblX YCIOBUSAX KOCMOcCa.

4.1.6 B npouecce TEM 1 no ux pesynbtatam NpoBOAUTCS 0TPabOTKa M YTOUHEHNE TENMOBLIX PEXNMOB,
noaTBepXKAeHNE TeXHUYECKNX PYHKLMOHamNbHBIX XapakTepnuctiuk obopyaosaHua COTP un nx cooteeTcTBus
TpebosaHusiM T3 (cneuundurkaLnii) n nporpaMmam UCTbITaHUA.

4.2 OpraHusauus, 06emM 1 peXxumbl UCNbITAHUNA

4.2.1 UcnbiTaHns 4omkHbl obecneymBats NogTBepKAeHNe 3agaHHbIX B T3 (creundukaumax), KOHTpak-
THBIX JOKYMeHTax, TY TpeboBaHuiA, B TOM Yniche 1 Mo HagexXHocTu, B cooTBeTcTBMM ¢ MOH AKA.

TpeboBaHus K ucnbiTaHusam nsnaratotes B T3 ( cneumdukauumn) Ha TBN.

Heobxoanmblii 06bemM UcnblTaHunia onpedensietcs nrnadom ucnbitaHuin AKA (MOH n KMN30).

o, B TeueHune nnocne TbU nposoasaTcs hyHKUMOHaNbHbIE UcnbiTaHus o6opyaoBaHua AKA B Heobxoau-
MoM o6beme.

4.2.2 PaccMOTpeHne roTOBHOCTU K UCTIbITAHWUSAIM U pesynbTaToB UCMbITaHUA AOMKHO BbITb NpoBeAEeHO
nepeg v cpasy nocne UcnbiTaHUi.

4.2.3 Llenbto paccMOTpeHWs ABMAETCA BOSMOXHOCTb OLEHNBATL FTOTOBHOCTb KUCTIbITAaHUAM U pesynbTa-
Thl 3aBepLUEHHbIX UCTIbITAHWNA.

4.2.4 PaccMoTpeHue roToBHOCTM K UCMbITaHUSAM HanpasneHo Ha criegytoLuee:

- aHanms Nporpammbl UCMbITaHWUIA;

- 3aBepLUeHMe BCEX NCMbITaHWIA, KOTopble TpebyeTcst NPOBECTM A0 PAaCcCMOTPEHMIA, BKITIOYas paccMoTpe-
HMe OTYETOB M Pe3yNbTaTOB BCEX UCMbITAHWUI U YCTPaHeHUe 3amMmedaHii, OoTMeYEeHHbIX B MpoLiecce 3TUX UCMbI-
TaHum,

- COOTBETCTBUE XapakTepucTuk cuctem AKA TexHudeckuMm TpeboBaHWsSM, yCTaHaBNMBaeMbiM C
MOMOLLbIO PE3YNbTaTOBR UCTBITAHWUIA U aHaNU30B;

- YCTaHOBKY KOHTPOMbHO-M3MEpUTENbHbIX MPUGOPOB;

- COCTOSIHME FOTOBHOCTU CPEACTB U3MEPEHWIA;

- COCTOSIHME FOTOBHOCTU HA3€MHOr O UCMbITaTeNbHOro 060pya0BaHNS;

- COCTOsIHME KannBpOoBKX UCTbITaTENbHOTO 060pyA0BaHMUS.

4.2.5 PaspaboTka, M3roToBeHME 1 NocTaska 06opyaoBaHNA AN UCNBbITaHWIA OCYLLECTBIIAETCS B CPOKN,
onepexatoLe Cpok Hayana UCTbITaHWi.

K Hauany ncneitaHuii 4omkeH ObITb BbIMOMHEH MPOrHO3 TENIOBOro peXuMa Ha OCHOBaHUM pacyeTos Ans
YCINOBUI 1 KOHMUIYPaLLMM UCNbITAHUA.

4.2.6 UcnbiTatensHoe nsgenue nomelatoT B TBK, cnocoBHyto K UMUTaLMKW TEMNIOBOTO NOTOKA, oXuaae-
MOro B TeUeHWe 3Tanos aKkcnyaTauun. Tennosoin pexum ucnbsityemoro AKA MoxeT BbITb Nony4eH ummntasmen
nagarowero usnyyYyeHus unnm normoweHHoro TennoBoro notoka. Belbop MeToaa 3aBUCUT OT KOHUIypaLum n
reoMmeTpum ucnbiTyembix AKA 1 OTHOLLEHUSA BHYTPEHHEro TENOBLIAENEHUS K BHELLUHEMY MOTNOWEeHHOMY NoTo-
KY 1 TEeNNOBbIM XapakTepucTUKaM BHELLHEN NOBEPXHOCTU.

4.2.7 Mepeas3akpbiBaHvem TBK npoBoasaT BU3yanbHbIA ocMoTp. OCMOTP NPOBOAUTCS MOCIE OKOHYaHUA
anekTpuyecknx nposepok AKA 1 3nekTpu4ecKUX NpoBepoK TEXHOMOrMYecKoro 06opyaoBaHus.

Mpu ocMoTpe A0MKHO GbiTh MPOBEPEHO:

- OTCYTCTBMWE NOCTOPOHHUX NPEAMETOB;

- OTCYTCTBUE MeXaHN4YecKMX NoBpexaeHnin kabenel, Toy60NpPOBOAOR, 3NEMEHTOB KOHCTPYKUNK;

- cooTBeTCTBUE MOHTaxa AKA TpebGosaHusM T3 (cneuundukalnm) Ha UCNbITaHUS U KOHCTPYKTOPCKON
OOKyMeHTaLuu.

Mo pesynbTaTaMm KOMUCCUOHHOM NPOBEPKN kKoHbMrypaummn TBU ocopmMnsieTcs axT.

4.2.8 Bce paboTbl NO BbISIBMEHHBIM HECOOTBETCTBUSIM NMPOBOASATCA B COOTBETCTBUN C HOPMaTUBHBIMU
AOKyMeHTaMu, eACTBYIOLLUMMU Ha NpeanpusaTUM-M3rotTosuTene.
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4.2.9 Ecnu cuctema/npubop umeet cobeTBeHHYo aBToHomMHyo COTP, Hesasucumyto oT COTP AKA,
AosMKHa 6bITh BLINOMHEHa NpoBepka Tennosoro 6anaHca ypoBHs cuctemsl/npudopa.

4.2.10 Umutauns BHeWHNX akTopoB opbuTel JAOMKHa BKMoYaTb B cebs gerpagalunio onTUHECcKUX
XapaKTepUCTUK MOBEPXHOCTEN, YCINOBUA, CBA3aHHbIE C CE30HHOCTbIO (M3MEHEeHWe COMHEYHON MOCTOAHHON,
YCrOBUWSA OCBELLEHHOCTH), TeHAIMU, Havanom/koHuoM CAC 1 npegenbHble naMeHeHus pabounx pexxumos AKA.

4.2.11 OcHoBHble pexumel 1 koHUurypauust TBU onpegensitoTesa B nnaxe ucnelitadnia (KN30) Ha COTP
n 6onee nogpobHo NpeactasneHsl B T3 (cneuundukaumnm) Ha ncnbiTaHns.

4.2.12 PexkomeHayemble 0bsizaTeNbHble PEXUMBI:

- Yy4aCTOK BbIBEAEHNS;

- opbuTtansHoe pyHKLNOHUPOBaHNKE;

- pexxum coxpaHHocT AKA B HenpeaycMOTPEHHbIX aBapuiAHBIX CUTYaLIMsIX.

4.2.13 Mpu npoBegeHun pexmma opbuTtanbHoro hyHKLUMOHNPOBaHWS HeoBXoANUMO UMUTUPOBATL U oLLe-
HUTb, KaK MUHUMYM, ABa KpaNHUX pexuma:

- «ropsiyee BO3aencTeMe», T. €. MakCMMarbHoOe NOorMoLeHHoe Ternno, COBMELLEHHOE C MakCcuMaribHbIM
BHYTPEHHUM TEMMOBLIAENEHNEM;

- «XOrogHoe Bo3aencTemey, T. €. MUHUMAarbHOE MOornoLeHHoe Tenso, COBMeLeHHOe C MUHUMarbHbIM
BHYTPEHHWUM TensioBblaeNeHNeEM.

MpumeyaHune—WenbiTatenbHble YCNOBUSE U NMPOGOIHKUTENBHOCTY A5 9TOMO UCTIbITAHWS 3aBUCAT B 3HAYM-
TEeNbHON CTENEHN OT YCNOBUI Ha NPOTSHXKEHUM SKCNITyaTaumm 1 OT AeTanem pacyeTHON TeNNOBOM MOAENN, KOTOPYIO Heobxo-
VMO NOATBEPAUTD.

4.2.14 [OnuTenbHOCTb PEXUMOB JOSMKHa COOTBETCTBOBATL YCMOBUIO MOSy4EHUs! YyCTaHOBMBLLEroCs 3Ha-
YeHus NpeaBapuTebHO orpeaernieHHbIX TemMnepaTyp.

B 60nbLUMHCTBE CryYaeB UCTbITATENbHbIA PEXUM CUATAETCS YCTaHOBUBLUMMCS B TEMSIOBOM OTHOLLEHWM,
ecnn U3MeHeHue XxapakTepusytoLleil TENIoBoe COCTosHME TeMnepaTypbl He 6onee 1 °C 3a 54. B cnyyae ecnu
0BBEKT UCMBITaHUIA COOEPXKNT 3IEMEHThI C HASKOW TENOBOW NHepLMel, BpeMsl BbIxoda Ha yCTaHOBMUBLUENCS
PEXUM MOXET BbITb YMEHbLLEHO.

[ns onpegeneHus ycTaHOBMBLLETOCS COCTOSIHAA MOXET ObITb MCMONMb30BaH APYroi KpUTepUin, eCnu oH
HaAeXHO NOATBEPXKAEH paHee BbIMOSTHEHHbIMU TENOBLIMU UCTbITAHUSMA.

4.2.15 TpeboBaHMs K TENNOBLIM XapakTepUCTUKaM ANHAMUYECKMX PEXUMOB (CTabUNbHOCTL Temnepa-
TYpbI MPU UBMEHEHUU TENOBLIX BO3AENCTBUIA, OrpaHUYeHNs Mo CKOPOCTU U3SMEHEHUA TemnepaTypbl UT. 4.) Tak-
Xe JomkHbl GbiTb noateepxaeHbl TBU. Mpoueaypbl UCNbITaHW U TpeGoBaHUSA K peXumaM MUChbITaHUA
onpeaensarTCs B NporpaMmme UCMbITaHuiA.

4.2.16 B xoae ucnbiTaHW OMMKEH MPOBOAUTLCA aHaNU3 pasnuuuin mexay dpakrnieckumm usmepsieMbl-
MU TeMnepaTypamMun X pacyeTHbIM MPOrHo3oM. Pasnuuua, npesbilatoLme 4onNyck, onpeaeneHHbIi nporpam-
MOW MCMbITaHWA, BydeT sBNATLCA NPeaMeToM MPOMEXYTOYHOrO pPacCMOTPEHUA pes3ynbTaToB M, Mpu
HeoBX0AMMOCTU, MPUHATUSA peLLeHUs1 06 N3MeHeHNN AanbHe|LLero xoaa UCNbITaHUA.

MpubnxkeHne KNOYEBLIX TEMNEPaTYpP K rpaHULAM rapaHTUPOBaHHbLIX AuanasoHoB, onpeaeneHHbIx T3
(cneundurkaumeir) n NPOrpaMMon UCNbITAHWIA, ABAAETCA OCHOBaHWUEM AJ151 NPUHATUS ONepaTUBHBIX AEACTBUNA.

4.2.17 Onsa cutyauunin, Tpebyrowmx onepaTUBHLIX AEACTBUIA MO U3MEHEHUIO Xoaa UCNbITaHWIA, npea-
yCMaTpuBatoTCH, MO BO3MOXHOCTU, KOHKPETHbBIE anropuTMbl AEACTBUIA.

4.3 TpebGoBaHUA K yCNOBUAM UCNBLITAHUIA U UCNIbITaTENIbHOMY 060pPYA0BaHUIO

4.3.1 KoHTponbHo-UcnelTaTtensHas annapaTtypa, Ucnofbayemasi Npu UCNbITaHUAX, AoMkHa obecneun-
BaTb TEXHNYECKN OBOCHOBAHHYIO TOYHOCTb PETUCTPUPYEMBIX AaHHbIX.

4.3.2 Mpu noaroToBKe K UCMBITAHUAM U NOCNe UCNbITaHWIA B UCTIBITAaTENbLHOM 3ane obecnedynsaoTca
ycnoBsus B cooTBeTCTBUM C [1]:

- yucToTa — Knacc  8; sKcryatupyemoe COCTOsHWe; 3afaHHble pasmepbl Yactuy: 0,5 Mkm
(3520000 yacTuL/M3);

- Temneparypa (25 = 10) °C;

- aTMocpepHoe aasneHue 670—830 Mm pT. CT.;

- BNaxHocTb — 45 %—60 % npu 25 °C.

4.3.3 MaTtepnansl, ncronssyemble AnA ucnelTaTenbHoro obopyaosaHua n pasmewaemsle B TBK,
OOMKHBI 0OTBeYaTb TpeboBaHWSAM NO BENUUMHE NOTEPU MACChl U MO COAEpPXKaHUI0 NeTy4YMX KOHAEHCUpYeMbIX
BELLeCTB, KOTOpble AOMKHBI BbITh He Xyke TpeGoBaHuit k MaTepuanam AKA (ecnu TpeGoBaHWSA NpeabABNAT-
csl); pekoMeHayemble 3HavyeHust: noteps macceol < 0,1 %, coaepxaHue NeTy4mMx KOHAEHCUPYEMBIX BELLECTB
<0,1%.

ObopynoBaHue, He yaoBsreTsopsitoee TpeboBaHUAM, NPU U3rOTOBMEHUN NoaBepraeTca Aerasaunn B
COOTBETCTBMM C METOANKON, MPUHATON Ha NpeanpuaTMn — uarotosutene KA.
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4.3.4 MonekynapHaa4ucToTaBHyTpu TBK gomkHa 6bITb MeHee 2 - 107 r/cm2 3a 15 AHel BHYTpU Kamepbl.

4.3.5 TMpwn npoeeaeHun TBU 1 TBU, ucnbiTaTenbHbIA KOMNNEKC AoMmkeH obecneumBatb crneayoune
napameTphbl, COOTBETCTBYHOLWME TpebyeMbim no T3 (cneundukalmn) Ha UCbITaHUS:

- pasmepsbl TBK, no3sonsowime pasmeLleHne UCnbITyeMoro o6bekTa;

- BakyyMm — He xyxe 1-10-5Mm pT. cT,;

- a30THble KPUOreHHbIX 3KpaHbl — Temnepatypa MuHyc (180 = 10) ° C, koaddpuUMeHT nornoLwieHuns
COJTHEYHOTO U3nyyvyeHust He meHee 0,95, koapdnuneHT YyepHoTel He MeHee 0,9;

- NpoBeAeHne n3mepeHnsi TemnepaTypHbIX 3HaYEHUN;

- NpoBeAeHne n3mepeHns aasneHuns okpyxatowen AKA cpeasl;

- ynpaBneHue UMnTaTopamMu TEMMOBLIX MOTOKOB 1 TEXHONOrMYecKMMU 3nekTpooborpesaTensamu.

4.3.6 B TeveHune Bcex UCNbITAHWUIA KOHTPONMPYETCS:

- TENIOBON NOTOK OT UMUTATOPOB TEMJIOBbLIX NOTOKOB;

- TemMnepaTtypa KpuoreHHbIX 3kpaHoB TBK;

- naBneHne B TBK;

- noTpebnsaemas anekTpruyeckas MoLLHOCTb TEXHOMOrMYeckoro 060pyaoBaHus;

- TeMnepartypa TexHonornyeckoro obopyaoBaHus;

- MOLLIHOCTb 3MeKTponnTaHns, nogasaemMas Ha ucnoltyemMolin AKA;

- Temneparypa B KOHTPObHbIX ToHuKax AKA;

- apyrasi HeobxoauMMas nHpopMalus, nocTynarowlas ¢ ucneiryemoro AKA.

4.3.7 Becb 06beM MHOpMaLUM O BHELLHUX BO3OENCTBYOLWMX hakTopax, AencTBylownx Ha AKA,
O0MmKeH BbITb 3aperucTpUpoBaH Ha 3NeKTPOHHBIX HOCUTENAX MHGOPMAaLIMUM C BOSMOXHOCTLI0 HabnogeHns Kak
B TeMeHUWe UCMbITaHUA, Tak U Nocne HUX B pearibHOM BpeMEeHN.

4.3.8 UcnbiTyeMblii 06beKT (NpoToneTHasa mogens AKA nnuv Tennosoi MmakeT AKA) gormkeH 6bITb nome-
weH B TBK, koTopas cnocobHa UMUTUPOBAaTb TEMMOBLIE U BaKYyMHbIE YCMOBUS, OXMOAeMble Npu SKCrya-
Tauuu.

4.3.9 Bo Bcex pexunmMmax npoLeaypbl ynpasrieHusi n aHanmns npoLecca UCrbITaHUin OIMKHbI BbITb 0CHOBa-
Hbl Ha pacyeTHOM NporHose Temnepatyp o6opyaoBaHnsa AKA B KOHKPETHBIX YCIOBUSIX UCTIBITAHUA.

4.3.10 B TBKwnHaucneityemom AKA B parioHe 060pyA0BaHUs, KDUTUYHOTO K BbICOKOBOMbTHOMY Npoboto
MpW NOHWKEHHOM AaBMNeHNN, AOMMKHBI ObITb YCTAHOBMNEHbI AATUNKL AaBMeHUs cpeqpl.

4.3.11 TBK gorkHa no3sonsiTs:

- BO3MOXHOCTb UIMUTALLUN BCEX 3TAMOB 3KCMNyaTaLun, ykasaHHbIX B IporpaMmmMme M MeToguke UCNbITaH UM,

- BbINOMHEHWe BCeX COOTBETCTBYIOLUMX 3KCMNyaTaLNOHHbIX NocnefoBaTeNsHOCTeN, NpeayCMOTPEHHBIX
B NporpaMme 1 MeToanke UCNbITaHUN;

- HenpepbIBHOIo NPOBeAeHUS MOHUTOPUHIA U perncTpaLnm TemnepaTypsbl.

4.3.12 TennoBoe COCTOAHWNE UCMBITYEMOTrO 3IEMEHTa Mosiy4aeTcs nyTem:

- UMUTaLMKN NagaroLlero nanyvyeHus (C NoOMOLLbI0 MCTOYHUKOB N3NyveHns, hopMnpyoLero cnekTpobl 1
WHTEHCMBHOCTMW COMTHEYHOTO N3ITyYeHNs 1 anbbedo-nanyveHns);

- UMUTaLUK Tenna, NorroweHHOro UCMNbITYEMbIM 3[1IEMEHTOM (MPY NOMOLLIN U3ONALNOHHBIX MOKPLITUNA 1
NHppakpacHbIX flamn);

- 06beauHeHUe ABYX BbillenepeyncneHHbIX MeTOA0B.

MpumevaHus

1 Bbibop meToaa 3aBUCUT OT KOHUTypaLUW ¥ reOMeTPUU UCTIBITYEMbIX M3AEMNWI N OTHOLEHWUSI BHYTPEHHE Npov3Be-
OEHHON TENNOTbI K BHELWHEMY NPUTOKY Tenna (TENNonpuToKy) 1 TENINOBLIM XapakTepUCTVKaM BHELLHEN NMOBEPXHOCTHU.

2 VimuTauma nornoweHHOro Tenna ¢ NOMOLWbI0 MHMPAKPaCHbIX Namn BO3MOXHA ANs NPOCTbiX (NMOCKMX W
LUUIMUHAPUYECKMX, HE UMEIOLLUX 3aTEHEHWI) UINN TEMION30TMPOBaHHbBIX MOBEPXHOCTEW, NPW YCIOBUM 3HAHUS TEPMOONTU-
YECKMX XapaKTepPUCTMK BHELLHETO CIOsT (MOKPbITUS) 3TUX NMOBEPXHOCTEN. B ocTanbHbIX Criyydasix 4nst UCKMoYeHUst 6onbLumnx
NorpeLHoCTeN MMMTaUmMm, Kak NPaBuno, Ucnonb3yetcs 06begnHeHe AByX METOO0B.

4.3.13 MNepeq yctaHoBko AKA B TBK ycTaHaBnuBaloT cbemMHOe TexHonorudeckoe obopyaoBaHue,
nucnonb3yemoe TOMbKo AN Lenen ucnelTaHuin (4ononHUuTenbHble TemnepaTypHble AaT4ukn, anekTpooborpe-
BaTenu, TexHonormyeckasl Tennounsonsaums n ap.).

4.3.14 Tocne moHTaxa ucnbiTyeMoro nsgenus B TBK AomkHbl ObITb BbINOMHEHbI (hYHKUMOHATbHBbIE
ncnelTaHus, YTobbl rapaHTUPOBAaTL FOTOBHOCTbL 3aKpbIiBaHWS KaMepbl.

4.3.15 B TBK gomxHbl ObITb YCTAHOBMEHEI N1ACTUHBI-CBUAETENN ANt USMEPEHUS! YPOBHS 3arpsisHeHNS.
MecTa ycTaHoBKM yKasbiBatoTcs B T3 (cneundunkaumm) Ha TEN.

4.3.16 TexHonornyeckoe obopyaoBaHMe OOMMKHO MO3BOMATb, MpU HeobXxoaUMMOCTW, yCTaHaBMMBaTb
AKA B Tpebyemoe nonoxeHue ¢ Tpebyemon TOUHOCTbIO.
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MpwumeyaHune— Hanpumep, gaHHOe TpeGoBaHUe HeOGXo0aUMO B criyyae ucnbitTaHuin AKA ¢ TennoBbiMu TpyGa-
MU UMK ¢ ABYX(Pa3HbIM KOHTYPOM OXMNaXOAEHUSI.

4.4 Tpe6oBaHUA K 0GBEKTY UCTILITAHUIA

4.4.1 TBW npoBoasT nnubo Ha npoTtoneTHon mogenu AKA, nnbo Ha Tennoson mogenun AKA, nogobHom
netHomy AKA B TE@NnoBOM OTHOLLEHUN.

4 4.2 TennosasaMogenb AKA oomkHa UCnonb3oBaTh KOHCTPYKLMIO NTETHOM pa3paboTku, To ecTb Modesb
KOHCTPYKLIMM C MOSTHOCTLH0 NEeTHOM NOACUCTEMOM TepMmoperynuposaHus. [Npubopbl AKA MoryT BbiTb 3aMeHeHbl
uMmmntaTopamu. B Takom cnyyae uMUTaTOpbl 4OMKHBI UMUTUPOBATbL MOLLIHOCTb, TENSOBbIAENeHue, pagualuoH-
Hble XapaKTepUCTUKX, TEMMOEMKOCTb 1 YCTaHOBOYHbIE MHTepdenchkl eTHOro 0bopyaoBaHusl.

JonyckaeTtcs oTcyTCTBME KpynHorabapuUTHbIX BHeWHUX yacTerd AKA (conHeuHble baTapen, aHTeHHbI
1 4p.), 4TO MOXET BbITb BbI3BAHO OrpaHUYeHUAMU UCTIbITaTenbHOM 6a3bl.

4.4.3 TMpuHanuinm B TEU pexnma BelBeAeHUs ¢ COXpaHEHNEM CTapTOBOM KOHMMIypaLmm o6 beKT Ucnbl-
TaHWiA gomkeH BkNtoyaTh B ceba AKA unun Tennosor makeT AKA B cTapTOBOM KOHGUIypaLum ¢ UCNonb30BaHU-
€M, Npu HeobXoAMMOCTU, UMUTaTOpPa NocneaHeln CTyNneHu pake Tbi-HOCUTENS UITU Pa3roHHOTo broka.

M pwumeyaHne— EcrnnnpegycMoTpeH pexum BoiBEAEeHUS C uameHsiemon koHdurypaumen AKA, koHdpurypauwms
MCNbITaHWMIM ONpegensieTcs C y4eToM TEeNMNoOBbIX aHaNnM3oB.

4.4.4 VicnblTyembl anemMeHT gofxkeH 6biTb 060pyaoBaH NoaxoasLLMMU TeMnepaTypHbIMU AaTyuKamu,
YCTaHOBIEHHBIMU Ha KPUTUYHBIX KOMMOHEHTaX U KNHOYeBbIX TEMMOBbIX y3/1aX, COOTBETCTBYIOLMX pacyeTHOM
TennoBown Moaenu.

4.5 UcnbiTaTenbHaa AOKYMeHTaLUusA

4.5.1 OnsaycTaHoBNeHUs KOHKPETHLIX TpeboBaHUA K ucnbiTaHusaM AKA, perucTtpavmuu npoueaypbl UCTbI-
TaHWiA U pe3ynbTaToB NCTIbITaHNA UCMONb3YIOTCA cneayoLmMe OCHOBHbIE AOKYMEHTbI:

- nporpamMmmsl ucneiTaHnin (MOH, KM30);

- T3 ( cneundukaunmn) Ha UCNbITaHUSA;

- NporpaMmebl U METOANKA UCTIbITAHNIA;

- JaHHbIE UCTbITAHNIA;

- OTYETbI M0 UCTIbITAHUSM;

- XypHarbl UCTbITaHUA.

4.5.2 T3 (cneundukaunst) Ha NUCNbITaHNS — OOKYMEHT, onpeaensalowmin TpeboBaHus K NCNbITaHNAM K
COOTBETCTBYIOLLME YCIOBUS, KOTOPble HE0BX0oAUMO peanusoBaTth AN NPaBUNbHOW 4EeMOHCTpaLUn XxapakTe-
PUCTUK.

MpumeyaHune—T3 (cneundukaumst) Ha UCMbITaHNS MOXET GblTb OObEAUHEHA C NNaHOM UCNbITAHWI U NPO-
rpamMmon U MeTOAMKOW UCTIbITaHWN.

T3 (cneuundurkaLmsa) Ha UCMbITAHUS coaepXKaT:

- LLeN1 UCMbITaHniA;

- ucnblTatensHble Noaxobl (B TOM YMche AoMNYLLEeHNs U orpaHnYeHus);

- pasgenbl UCNbITaHWIA U OpraHn3aLnio UCMbITaHNA;

- TpeboBaHNs K TEXHONOrMYECKOMY U UCMbITaTENBHOMY 060PYA0BaHUIO;

- TpeboBaHNsA K UHCTPYMEHTY;

- YCroBUA U MocrnefoBaTeNbHOCTb UCTIbITAHUN;

- UcnblTaTenbHble BO3MOXHOCTY;

- KpUTEPUM YCNELLIHOCTU NPOBEAEHUS UCTIBITAHWIA;

- Tpebyemble AOKYMEHTbI, COCTaB y4aCTHUKOB W rpadpuk UCMbITaHWUA.

4.5.3 Tporpammbl U METOAUKA UCMBITAHWIA cCoAep>KaT Lenin UCNbITaHUA B COOTBETCTBUN C YTBEPKAEHHbI-
MU NniaHamu 1 cneLndukaLmsamMm UCNbITaHWiA, rae A0MKHbI BblTe YUETKO OrOBOPEHbI NPOBEPOYHBIE KpUTEPUU U
KpUTEpUM «NpoLLert — He NpoLuUerny.

MporpaMmma U MeToaMKa BKINOYAET, KaKk MUHUMYM, OorucaHue:

- MPU3HaKOB COOTBETCTBUS UCMbITYyeMoro obbekta T3 (cnevndukalum) Ha aToT 0bbekT;

- KPUTEPUEB HOPMAILHOTO Y aHOMAaSIbHOTO MPOLIECCOB UCMbITAHWIA, Liefel, 4OMYLLEHNA 1 orpaHUYeHui;

- CXeMbl UCMbITaHWUIA;

- BCEX KOHTPONUPYEMBIX U PEMUCTPUPYEMBIX NApaMeTpOB;

- BXOAHbIX A@HHBbIX;

- ncnblTatenbHoro 0bopyaoBaHNs;

- OXMaaeMbIX MPOMEXYTOUHBIX Pe3yNbTaToB UCMbITAHURA;

- (hopmaTa BbIXOAHBIX AaHHBIX;

- OXMaaeMblX BbIXOAHBIX AaHHbIX.
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4.5.4 CopgepxaHue v npasunia odopMeHAs NporpaMMm U MeTOAUK UCTbITaHUA — B COOTBETCTBUN C
FOCT 2.106 (pasgen 11).

B pasgene «O6beKT UCMbITaHWiA, ero cocTas U Ha3HaYeHWe» ykasblBatoT:

- KOMMMEKTHOCTb UCMbITYEMOro n3aenus.

B pasgene «Lenn v 3agaun» yKasblBaroT KOHKPETHbIE LIeNn U 3a4a4uu, KOTopble OOMKHbI BbITb JOCTUTHY-
Thl 1 peLleHbl B NpoLecce UCNbITaHWA.

B pasgene «O6L e NONOXeHNA» yKasblBatOT:

- nepeyveHb AOKYMEHTOB, Ha OCHOBaHWUN KOTOPbIX MPOBOASAT UCMBITAHUS;

- MECTO 1 MPOAOIIKUTENBHOCTb UCTIBITaHWIA.

B pasgene «O6beM UCNbITaHUIA» yKa3bIBaKOT:

- NepeyeHb 3TanoB UCMNbITAHUIA U NPOBEPOK, a TaKKE KONIMYECTBEHHbIE 1 KAYeCTBEHHbIE XapaKTepUCTUKN,
noanexalume oLeHKe;

- NOPAJOK M NocnegoBaTeNbHOCTb NOATBEPXAeHUs TpeboaHniA T3;

- nocneaoBaTebHOCTb NPOBEAEHUS U PEXUMbI UCTIBITaHWIA;

- TpeboBaHusA K 06 beMy N3amepeHuii.

B pazgene «Ycnosusi, pexxumbl, NOpsiAoK, MECTO NPOBEAEHNS, BUAbI 1 3Tarbl UCMbITAHUAY YKa3biBaloT:

- YCIOBUS TPOBEAEHNS NCTBITaHWUI (C OLEHKON, NP He0BX0AUMOCT U, CTeMNeHN UX NPUBAKEHUs K peanb-
HbIM YCMOBWUSIM aKCnyaTaLun, 3agaHHbiM B T3), a Takke MMeroLLUMecs orpaHuYeHus U AoNyCTUMbIE OTKMOHe-
HWS1 YCMOBWUIA UCTbITAHUA OT 3agaHHbIX;

- YCNoBusi Hayana 1 3aBepLueHnst OTAEbHbIX 3TarnoB UCNbITaHU,

- YyCnoBsusi NpepbiBaHns (NpekpaLleHns) UCMbITaHNIA;

- Mepbl no obecneveHnto 6esonacHocTM 1 6esaBapUHOCTA NPOBEAEHUA UCNbITAHWUIA,

- TpeboBaHMs K cocTaBy M KBanudmKkaLum nepcoHana.

4.5.5 [laHHble MCMbITaHUA AOMKHEI 06pabaTeiBaTbCA B KOMMYECTBEHHOW hopMe AN BO3MOXHOCTU
OLIeHKU XapaKTepUCTUK MpU pasnnyHbIX creungmuumMpoBaHHbIX UCNbITaTeNbHbIX YCNOBUAX.

4.5.6 OT4eT 06 UCNbITAHUAX AOMKEH COAePXKATb NONHOE U3NOXKEHUE pe3ynbTaToB UCMLITAHWUIA, AeTanu-
3MpoBaTh CTEMeHb ycnexa B JOCTVXKEHUN LieNe NCNLITaHNIA YyTBePXXAEHHbIX NNaHOB U cneuudukaunin ucnoita-
HWI, a TaKKe BKMoYaTh B cebs AaHHble 0 paboTe UMUTaTOPOB TENSI0BLIX NOTOKOB, MOME NAIOTHOCTEN TENI0BOro
noToka OT UMUTaTopa COMHEYHOrO U3NyYeHUs], OLLEHKY NOrpeLHOCTU U3MePeHUsl BHELLHUX TENJIOBbLIX MOTOKOB,
TemnepaTyp 3/1eMeHTOB UCMbITYEMOro Usgenus 1 Apyrux Heobxoammblx napameTpoB. Ha ocHoBaHWU oLEeHKN
MOTPELUHOCTM N3MEPEHNA MOXET ObITb cenaH BbIBOA O peasibHbIX pesynbTatax UCIbITaHU!, a C y4eToM UX
CpaBHEHUsI C pesynbTaTaMu pacyeToB — O KOPPEKTHOCTU TEMMOBOW aHanuMTUYecko Moaenu u Heobxoammoc-
Tn ee AopaboTk1. B oTUeT Takke BKIIOYAOT BCTpEeYEHHbIe NpobreMbl n HegocTaTku, onucaHue NPUHATLIX B
XO4€e UCMbITaHWUA Mep A5 peLUeHWs BO3HUKLLMX Npobnem.

4.5.7 lNMposedeHne UCTbITAHUA JOKYMEHTUPYETCS B XKypHare UCnblTaHni.

4.5.8 >XypHanwucnelTaHW 4OmMKeH MaeHTUULMPOBaTL NepcoHan u cogepXkatb AaHHbIEe 0 BpeMeHU Npo-
BeAEHMWS UCNbITaHNIA A4NA BO3MOXHOCTU BOCCTAHOBIEHUS COBLITUA B CryYae HeobXxoaumMocTu: BpeMs Havana,
BpeMs OKOHYaHWs1, aHoMarnuu 1 niobble Nepuoabl NpepbiBaHWN UCNIBITAHWUNA, a Taloke coaepXKaTb KpaTkoe U3no-
KeHue pe3ynbTaToB UCTIbITAHUA.

4.6 Pe3aynbTaTbl UCMbITAHUA, KPUTEPUU YCTIELLHOCTH

4.6.1 PaccmoTpeHue pesynbTaToB UCTIbITaHUIA TPOBOAUTCA Cpasy Nocne NpoBeAeHUS UCTILITaHUA.

4.6.2 Lenbto paccMoTpeHus sansieTcs obecneveHne BO3MOXHOCTU obuLnanbHO OLEHUTb pesyrbTaThl
3aBepLUEHHBIX UCMbITAaHWUA.

4.6.3 [ns paccMoTpeHus HeobGxoaumMo NpeaocTaBvUTb AaHHble AN NoATBepPXAeHUsl aHanuTUYecKon
TENAoBON MOAENU U AEMOHCTPUPOBaHUS CNOCOBHOCTU NoacUcTeMbl TepMmoperynuposaHust AKA nogaepxu-
BaTb yKa3aHHble 3KCnyaTalnoHHble TeMnepaTypHble Nnpedensl npubopos no scemy AKA.

4.6.4 PesynbTatbl TBU cunTatoTcs ycnewHuIMmn, ecnu:

- YCIOBWS UCMbITAHWUIA COOTBETCTBYHIOT YCNOBUSAM, onpeaeneHHbIM B T3 (cneuudukauum);

- YPOBHU 3afaHHbIX BO3OEWCTBUIA COOTBETCTBYIOT OFOBOPEHHBLIM (Takne BO3AEACTBUS, Kak Tennosblge-
neHue o6opyaosaHua AKA, TennosblaeneHne akkyMynsTopHor 6atapey Ha TeHeBOM ydacTke opbuThbl);

- BCce MapameTpbl (B TOM YiCne TemnepaTtypbl, rpagneHThl, pPaBHOMEPHOCTb) HaXoAATCA BHY TPU AOMYCTU-
MOro AnanasoHa.

MpwumMedaHn e — 3Ha4eHuss TeMnepaTypbl, U3BMepeHHbIe B TOHKax, ykaszaHHblx B T3 (cneundukaumm), pacnona-
raloTcs B AnanasoHe npeackasaHHbIX rapaHTUPOBaHHbIX TeMNeparyp;

- OTKIIOHEHUS MeXaY N3MEepeHHEIM NoTpebneHneM 1 BblYUCIeHHBIM AN HarpesaTenein u oxnagutenein
AOMXKHbI 6bITb BHYTPUW Aonycka no T3 (cneuundukaun);

8
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- YAOBJIETBOPUTESNIbHAA CTENEHb COOTBETCTBUA MeXYy TeMnepaTypHLIMA U3MEPEHUAMN U NPOrHO3aMu
no pac4eTHOI TennoBon Mogenu; cTeneHb COOTBETCTBUA 3agaetca B T3 (cneuundukauum) n B nporpaMmax
UCMbITaHUA.

4.6.5 MoryT 6bITb NpUMEHeHbI cneayoLme KpUTEPUA COOTBETCTBUA:

- ANA BHYTpeHHero obopyaoBaHUA (OTCYTCTBYET HENOCpeACcTBEHHOe BO3AEWCTBME Ha MOBEPXHOCTb
060pyA0BaHUA BHELHWUX TENNOBLIX MOTOKOB) — PasHOCTb MeXAy U3MepeHHOW U NPOrHo3npyeMon ans ycno-
BUI UCNbITaHWI TemnepaTtypamu He 6onee 5 °C;

- AN BHeLWwHero 060pyaoBaHUsi — pa3HOCTb MeXAy U3SMEPEHHON U NMPOrHO3UPYEMO ANA YCMOBUIA UCTbI-
TaHu TemnepaTypamu He 6onee 10 °C;

- ionycTuMoe cpeaHee OTKIOHeHUe pasHuLbl AT No MakcUMarnbHOMY YPOBHIO TeMnepaTypbl Mexay
Temnepatypamu Npu ucnbiTaHusax T; .. (1sbpaHHblie AaT4inku) v no nporHosy TMM T, nportos (COOTBETCTBYIOWIME
y31bl) AOMKHO BbITb — He 6onee 2 °C.

CpegHee OTKMNOHeHue ATcp BblYMCNseTCs no popmyne

n
ATcp:nlz(T. -T, M

inam inportHos ),
i=1

raoe n — Konn4ecTBo I/l36paHHbIX AaTHUKOB, LWT.

MpwumeyaHne—[JanHoe TpeboBaHWe NPUMEHUMO ANA 4OCTAaTOYHOIO KONMMYECTBA AAaTUMKOB (PEKOMEHAyeTCs
10—20 wT.) Ha 060pyaOBaHUK, UMEIOLLEM NOJOGHLIE YCNOBUA TENNOOGMEHA M CNOCcobbI 06ecneYeHnst TENNOBOro peXxumMa.
[InA KOHKPETHOro NPoeKTa 3TO 3HaYeHne MOXeT ObITb 6onble UNK MeHbLLE NO pe3ynbTaTtaM aHanu3a YpoBHsi Heorpeae-
NeHHoCTeN.

4.6.6 B cny4ae HapyLLeHUs KpUTepUEB COOTBETCTBUSA No 4.6.5 Heobxoauma koppensiumst TMM.
Koppensiuusi MOXeT CYATaTbCS YCMeLLHOW, eCrv pasHOCTb MexAy TeMnepaTypamu, nosy4eHHbLIMA B Npo-
Liecce UCTbITaHWiA 1 Mo pacyeTam koppenuposaHHoi TMM, B onpeaeneHHbIX TOUKax He npesbiwaeT +2 °C.

5 TepmMoBaKyyMHble UCnbITaHUSA neTHon moaenu AKA

5.1 O6LwWue nonoxeHus

5.1.1 Uenbto TBU siBnsieTcs NpoBepKa 3MeKTPUYECKUX XapakTepucTuk obopyaosaHus AKA B ycnosusax
BaKyyMma 1 Npu UMUTaLMK 3KCTpeMarbHbIX UMK BAN3KUX K HAM, MPOrHO3UPYEMEIX AN NofeTa, 3HaYeHUn TeM-
nepaTypsl.

5.1.2 TBW geMOHCTpUPYHOT CNOCOBHOCTL UCMBITYEMOro U34eNNs BbINOMHUTL TpeBoBaHUA NpoeKTa.

5.1.3 HeobxoanmocTb UCMbITaHWIA, KOHUrypaLns UCTBITaHNA NPUBOASTCA B nnaHe ucnbitaHuin AKA
(UM B KOMMMEKCHOM NporpamMmMe aKcnepruMeHTansHol 0TpaboTku).

5.1.4 Kak npasuno, pyHKLMOHamNbHbIE UCMBITAHWUSA, BEINOMHEHHbIE B TedeHne TBU, BknovaloT cneayo-
Wye MruHUManbHble TpeboBaHus K OYHKLMOHUPOBaHWMIO:

- MpY MUHUMarnbHON XONOAHON TemnepaType;

- NpY MakcuMarnbHON ropsyen Temnepartype;

- BO BpeMsi NepexofoB Mexay TeMnepaTypamMu.

[na koHkpeTHoro npoekta AKA TBU MoryT BKrtoyaTb peXuUMbl:

- IMUTaLMS y4acTKa BblBeAeHWS;

- TePMOLMKIUPOBaHME;

- poBepkKa BKIIoYeHUS 060pyA0BaHNSA MPU MUHUMAbHON U MakcMMarsHON TeMnepartypax.

5.2 Tpe6oBaHusA K yCNOBUAM NpoBeLeHUs UCTIbITAHUIA

5.2.1 Uuknorpamma paGoTel 060pyaoBaHus, Mo BO3MOXHOCTU, AOMMKHA COOTBETCTBOBATL paboyen npu
aKcnnyaTtaumu Ha opbuTe.

5.2.2 OrpaHunyeHneM Npu NnpoBeaeH M TEPMOLMKITOB SIBMSAETCH HENPEBbILLEHWE MPU BbIAEPKKaX Ha Mak-
CUManbHON U MUHUMANbLHON UCMbITATENBHBIX TEMMepaTypax Nonok KBanudukaLMoHHbIX ypoBHel o6opyaoBa-
HUST 1 KOHCTPYKLIK.

5.2.3 Bblgepika npu KpanHUX 3Ha4eHUsX Temneparyp AoMmKHa UMeTb NPOACIIKUTENbHOCTb, MO3BOSAIO-
LWas npoBepnTb paboTy AKA BO BCEX OCHOBHbIX peXxvmax.

MpoaomKUTENbHOCTL BbIAEPXKKU, YACTIO LMKMOB, NCMbITaTENbHbIA NPOdUb U UCTIbITaTeNbHas KOH(Ury-
pauuns AoMmkHbl ObITb onpeaeneHsl B NporpaMMme 1 MeToanKe UCTbITaHWiA ¢ ydeTom psiga dhakTopoB (McnbiTa-
TelbHbIE PEXUMbI, XapaKTepUCTUKN NHEPLUN TEMNNOThI 1 XapakTepUCTUKU UCTIbITaTENbHOTo cTeHAa).

5.2.4 TBW AKA npooasTcsa ans kaxgoro netHoro AKA, Ansi npoToneTHOro — ¢ ksanudumkaumoHHbIMU
YPOBHAMM UMW GIIM3KUMU K HAM, ANS Noceayolmx — ¢ NPUEeMOYHBIMA UK 6ANM3KUMKN K HUM (Ha cTeneHb

9
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NPUBAMKEHNS B 3HAYNTENBHOW CTEMNeHW, BANSIOT: BOSMOXHOCTA UCMbITAaTeNbHOro 060pyaA0BaHNs, YpOBEHb
kBanudpukaumm obopyaosaHms AKA, norpelHocTb MamepeHun Temnepatyp). KoHkpeTHble YpOBHM UCTIbITa-
TenbHbIX TeMmnepaTtyp onpedenslTcs Ha OCHOBE TenmoBbIX aHanM3oB B MporpaMmmax UCnbiTaHWui
paspabaTbiBaemoro AKA.

5.2.5 Bo Bpems UCMbITaHWUIA XapakTepuUcTUkM obopyaoBaHNs, y4acTBYHOLLErO B UCMbITAHWUSIX, JOKHbI
NOCTOSIHHO KOHTPOMNMPOBATLCA U PErMCTPUPOBaTLCS B NpoLiecce NnepexoaoB TemnepaTypbl U Mpu npeaenbHbIX
TemnepaTypax.

5.3 O6ecneyeHue TennoBbIX YCIIOBUN UCNBITAHUN

5.3.1 Ha Bcex sTanax TBW npoueaypsl yripaBneHUs U aHanusa TensioBoro pexvma 0CHOBbLIBAOTCH Ha
pacyeTHOM NporHose noeegeHust AKA (KOHTponNMpyeMblX TeMnepaTypHbIX MapameTpoB) B KOHKPETHbIX 3aaa-
BaeMbIX YCIOBUAX.

OTOT pacyeTHbIN NPOrHO3 BbIMOJHAETCS Kak Ans 3a4eTHbIX pexknmos TBW, Tak n ana TexHonornieckmnx
PeXMMOB (Hanpumep, 3axonaxmeaHue 1N oTorpeB KpUoreHHbIX akpaHos TBK).

5.3.2 Ons ynpaBneHne paboTol nHdppakpacHbIX UMUTATOPOB AOIPKHbI UCMONb30BaThCs pesynbTaThl
3apaHee NpPoBeAeHHbIX TAPUPOBOYHbIX NCMbITAHWNA.

5.3.3 [donyckaeTca gocturaTth TeMnepaTypHbIX Npeaenos B onpeaeneHHbIX MecToNoNoXeHusx, usme-
HsIs1 TEMOBbIE rPaHUYHbIE YCITOBUSI B MECTHOM MacluTabe Uiy U3MeHsist SKCnyaTaLoHHYo nocrnegoBaTenb-
HOCTb, 4TO6LI 06ecneynTb ONONHUTENLHOE HarpeBaHne unu oxnaxgeHue. CmexHoe obopyaoBaHne MOXeT
ObITb BKITHOYEHO UM BLIKMHOYEHO.

BHeluHee nameHeHuiA HarnpaBneHUn NoToka, 3aTeHeHNe UM HarpeBaHue AonyckaeTcs UCNoMb3oBaTh A0
CTeneHu, He MPUBOAsILLEN K HapylleHuo Tpebyemoro TennoBoro pexuma B pabovyem nnm Hepaboyem cocto-
AHUN.
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Bubnuorpadua

[11 NCO 14644-1:2001 YwncTble NOMELLEHMA U CBA3AHHbIE C HUMKM KOHTponupyemble cpegbl. YacTte 1. Knaccndukaums
YUCTOTbI BO3yxXa
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