MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: W HHOBaLIMOHHBbIE TEXHOJIOTHHN B TCIJIOOHEPIrE€TUKE U
TEMJIOTEXHHUKE

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBbI KU3HEOBECIIEYEHUA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHIA

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

1 cemectp - 2 yaca;

CamocTrosiTesibHasi padoTa

1 cemectp - 77,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
Oruer
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
CeeneHva o Bnagensue L3N M3K H.M'

Bnageneyu CaByeHKoBa H.M.
HpeHOI[aBaTeJ]B Waentudukatop R3I21e87c5-SavchenkovaNM-0593cd CaneHKOBa
COI'TACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoauteins £ Bnaenes WestenKo W6,
00pa3oBaTeILHOM MPOrpaMMbI * MaY ¢ Waertagmearon _ RD722806b-5hevchenkolgV-73cba7 N.B. IlleBuenko

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
Bnageneu Poranes A.H.
WaeHTUdMKaTOp Rb956ba44-RogalevAN-6233a28H A,H, POI‘aﬂeB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

ea»  ocBoeHus

JUCHMUINJIMHBI

O3HAKOMJICHUC

CTYIEHTOB C MYTSIMH  pelleHus

BBIIICHICPCYHUCIICHHBIX U APYTHUX aKTyaJIbHBIX 3aJday TEIIOMaccoOOMeHa U T UAPOJUHAMHUKHN B CUCTCMaAX
JKM3HeoOecIeyeH s Ha JIETaTeIbHBIX alrmaparax..

33[[3‘11/1 AUCHHUIIIMHBI

- OnpenenceHue napaMmeTpoB OKPYKarOLEN Cpeibl B MOJETHBIX YCIOBHUSAX;

- Pacuer TennoBbIX PeKMMOB JIETATEIbHBIX alllIapaTOB B YCIOBUAX BBICOTHBIX U KOCMUYECKUAX
HOJETOB C LEJBIO ONpesieeHns Haubosiee HapsKEHHOT0;
- MHOTrOBapHaHTHBIN BBIOOP MPOEKTUPYEMBIX CHCTEM Ha OCHOBE METOJIOB JIMHEHHOTO U

HEJIMHEWHOT0 IPOrpaMMHUPOBaHUS U IPUEMOB ONTUMHU3aLMU TEXHUYECKUX PEILECHUM;
- Onpenenenue cpesiCTB U METOJIOB 00ECIIEUCHHUS TA30BOT0 COCTaBa Cpe/ibl OOUTAHUS JI0/Iel Ha

BCCX PCIKUMaAX noiéra.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-2 CrnocoOeH BBINOIHATE
pa3paboTKy
TEINIOTEXHUYSCKHUX
peLIeHU 1JIst
A9POKOCMHUYECKON TEXHUKHU

N/I-1nk-2 Pa3pabareiBaer
TEIUIOTEXHUUYECKUE PEIICHHS
JU1s1 o0ecrieueHus
(GYHKITMOHUPOBAHHMSI SKHITAXKa
1 000pyIOBaHUs

3HaThb.

- CHCTEMBI )KH3HEOOECIIEUeHHU S
KOCMHUYCCKUX JICTATCIIBHBIX allllapaTOB;

- HOPMAaTUBHO-TCXHUYCCKHC Tpe60BaHI/I$[ K
napamMeTpam U CUCTEMaM NUCKYCCTBCHHOI'O

KJIMMAaTa JIeTaTeJIbHBIX alaparos,
nokazarens kadectsa CKB neraTeabHbIX
arraparoB, BUbl KPUTEPUEB
MPEANOYTUTENHHOCTH TIPU
MIPOEKTUPOBAHUU ONTUMAIIbHBIX
TEXHUYECKHX CHCTEM, METOJbI
ONTUMU3ALIMS TAPAMETPOB
IIPOEKTUPYEMOM CUCTEMBI.

YMETB:
- KOMIIOHOBATh AJIbTEPHATUBHBIE CXEMBI

CKB Ha 0CHOBE TOITOJIOTHYECKOI0
aHanu3za, Beioupath CKB, obnanaroreit
HAWTYYIITUMH TIOKa3aTeISIMH;

- pacCcUMTHIBATh BHEITHUI 1 BHYTPEHHUN
OayaHCHI JJT BCEX PEXKUMOB IT0JIeTa U
OTpeensaTh Haubosee HampsKeHHBIH
PEKHUM IKCILTyaTaI[uH JICTATSIIEHOTO
amnmapara.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATbHOW —00pa3oBaTelNbHON Iporpamme
MHHOBalIMOHHBIE TEXHOJOTHU B TEIUIOdHEpreTuke u TertoTexHuke (mamee — OIIOII), nampaBnenus
noarotoBku 13.04.01 TerutosHepreTHka U TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHus: BbIclIee 0Opa3oBaHue -
Marucrparypa.

BazupyeTtcs Ha ypoBHE BhIcIero ooOpa3oBanus (OakaiaBpuar, ClIeIUaIUTeT).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HopmartusHo- 10 1 4 - 2 - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
TEXHHYECKHE IToBTOpeHne MaTepuaa 1o pasaeiny
TpeOoBaHUs K "HopMaTuBHO-TeXHUYECKHE TpeOOBaHUS K
cucreMam CHUCTEMaM MCKYCCTBEHHOTO KinMara'
HCKYCCTBEHHOTO Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
KJIMMaTa W3yuenne maTepuana 1o pasaeiy
11 HopmartusHo- 10 4 - 2 - - - - - 4 - "HopMaTHBHO-TeXHHUUECKHE TPEOOBAHHS K
TEXHHYECKHE CHCTEMaM HCKYCCTBEHHOTO KianMara'
TpeOoBaHuUs K MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
cucTeMaM MPAaKTHYECKNX 3aHATHIX
HCKYCCTBEHHOTO Camocmoamenvhoe usyuenue
KIIMMaTa meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"HopmaTuBHO-TeXHHUECKHE TPeOOBAHNUS K
cHCTEMaM MCKYCCTBEHHOTO KiuMmara'
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], cTp.4—8
[3], ctp. 724
[4], cTp.5—19
2 OCHOBHBIE 3TaIlbI 34 8 - 12 - - - - - 14 - ITodzomogka Kk mexkyuiemy KOHmMpoio:
WH)KEHEPHOTO [ToBTOpEHNe MaTepuaa Mo pasziety
npoektuposanus CKB "OCHOBHBIE ATaIbl HH)XEHEPHOTO
CaMOJIETOB npoektuposanust CKB camonéros"
2.1 OcCHOBHBIE 3Tanbl 34 8 - 12 - - - - - 14 - Camocmoamenvroe usyuenue
HWH)KEHEPHOTO meopemuyuecko20 mamepuana: zyuenue
npoektuposanusi CKB JIOTIOJIHUTENIBHOTO MaTepurala 1o pasaeiny
CaMOJIETOB "OCHOBHBIE 3Talbl HHXKCHEPHOTO

5




npoektupoBanust CKB camonéros"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], cTp.9—23
[4], ctp.11-13
[6], cTp. 55-61

3 Crparerus 38 16 14 Iloozomoeka K meKyuiemy KOHmMPOJI0:
JIBTEPHATHBHOTO IToBTOpEHNE MaTepuana Mo pasaety
Beibopa CKB "Crparerus anpTepHaTHBHOTO BEIOOpa CKB"
3.1 Crparerus 38 16 14 Camocmoamenvhoe usyuenue
IBTEPHATHBHOTO meopemuueckozo mamepuana: 3ydenne
BeiOopa CKB JIOMOJIHUTENILHOTO MaTepuaia o pas3ieny
"Crparerus anpTepHaTUBHOTO BhIOOpa CKB"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], cTp.23—-25, cTp.28—34
[4], cTp.14-35
[5], ctp. 99-101
4 TenmoBeie pesKUMBI 10 2 4 Iloozomoeka K meKyuiemy KOHmMPOJIi0:
KOCMHYECKHX 00BEKTOB IToBTOpenue marepuana no paszaerny "Termiosse
W JIETaTEIbHBIX PEKMMBI KOCMHUYECKHX 00BEKTOB U
annapaToB B KOCMOCE JIeTaTeIbHBIX aNnapaToB B KocMoce"
4.1 TennoBble pesKUMBI 10 2 4 Camocmoamenvroe usyuenue
KOCMHYECKHX 00BEKTOB meopemuueckozo mamepuana: V1syaenue
U JIeTaTeIbHBIX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
amnmaparoB B KOCMOCe "TemoBbIe PeKUMBI KOCMUYECKUX 0OBEKTOB U
JIETaTeNbHBIX anmapaToB B kocMoce"
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], ctp.35—37, cTp. 3741
5 IToacucremsl 8 - 4 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
KU3HE0OeCeYeHns 1 [ToBTOpEHNEe MaTepuaa Mo paszaery
TEepMOPETYJIUPOBAHUS "TToncucremsl xu3HeoOECTICUCHHS 1
9JIEMEHTOB TEPMOPETYJIMPOBAHUS DJIEMEHTOB KOCMHYECKUX
KOCMUYECKUX anmnaparoB"
anmaparoB Camocmoamenvroe usyuenue
5.1 Tloncucremsl 8 - 4 meopemuuecko20 mamepuaia: V3yuenue
XKHU3HE0OeCTIeUeHNS U JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
TEPMOPETYIUPOBAHUS "TToacucreMsbl )Ku3HEOOECTICUEHUS U




9JICMCHTOB
KOCMHYCCKHX
armaparoB

TEPMOPETYINPOBAHUS IIEMEHTOB KOCMUYECKUX
anmapaToB"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[1], ctp.48—55, cTp.56—60
[7], ctp. 101-105
[8], 5-40

6 [otpebnenue u 8 4 - - - 4 - Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
pereHepanys BEeIIECTB B IToBTOpEHNE MaTepuana Mo pasaety
KOCMHYECKHX MOIETax "TToTpebieHue u pereHepanys BEUIECTB B
6.1 [otpebnenue u 8 4 - - - 4 - KOCMHMYECKHX monérax"
pereHeparys BeIIeCTB B CamocmoamensHoe usyuenue
KOCMHMYECKHX MOJIETaxX meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"IToTpebiieHne U perenepalys BemecTs B
KOCMHMYECKHX monérax"
H3yuenue mamepuanog 1umepamypubix
UCIOYHUKOG:
[7], etp.7 =30, cTp.35 — 41, cTp.57 — 68, cTp. 88
— 126
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 05 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoekram/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. HopmamusHno-mexnuyeckue mpeOo8aHus Kk cucmemam UCKycCmeeHHo20 Kiumama

1.1. HopmatuBHO-TeXHUYECKHE TPEOOBAaHUS K CUCTEMAaM MCKYCCTBEHHOTO KIMMaTa

HopmatuBHO TexHHYECKHe TPEOOBAHUS K CHCTEMaM KOHJIUITMOHUPOBAHUS BO3yXa CaMOJICTOB.
OcHOBHbIC HAampaBICHUS Pa3BUTHS CHUCTEM JKHU3HeoOecrneueHus: Ha JIeTaTeNbHBIX arnmnapaTax.
ITokazarenn kadecTBa MPOEKTUPYEMBIX CHCTEM. HOpMBI M peKOMEHJAUMM K IOKa3aTessM
Ha3HA4YeHHs CHUCTEM, obOecreynBarouie 0e30MacHOCTh MojeTa. BcermomorarenbHble CBEACHHS I10
XapaKTepUCTUKAM CTaHJAPTHON aTrMocdepbl, (U3MOJOTHYECKHM YCIOBHUSM IOJETa, OCHOBHBIM
XapaKTEepPUCTUKaM IIJJaHEepa U JBUIATEII. .

2. OcHosuble 5mansi UHIHCEHEPHO2O NPOEKMUPOBAHUA CKB camonémos

2.1. OcHoBHBbIE ATalbl HH)KEeHEepHOTro mpoekTupoBanusi CKB camonéron

Pacuer mapameTpoB OKpy’Karomiei Cpeibl B yCIOBUAX BBHICOTHBIX MOJIETOB. BiusiHue pexumon
MoJIeTa Ha TEIJIOBOE COCTOsSIHUE repMokabuH. TermnoBoii 6anaHc HapYKHOW OOIIKMBKU FePMOKAOHH.
OrmpezesieHre MPOHUKAIOUIETO IMOTOKA TEIJIOTHl M HArpy3KH Ha CHUCTEMY KOHAMIIMOHHPOBAHUS
Bo3ayxa. CTpaTerus albTepHATUBHOIO BBIOOpA THIIA CHCTEMbl KOHAMIIMOHUPOBAHUS HA OCHOBE
0aHkoB AaHHBIX Mo cxeMHbIM pemenusiM CKB u ux arperatnomy cocraBy. OmnpenenieHue CTylneH!
U MapamMeTpoB OTOOpa BO3AyXa OT KOMIIpECCOpa MapIleBOTO JBUTATENsl Ha 3Tare KOMIIOHOBKHU
0a30BbIX cxeM. TOMNOJOTMYECKH aHalW3 W CHHTE3 CHCTEM KOHJUIMOHUPOBAHUSA, W
MpelBapUTeNIbHOE paclpe/ielieHne TeMmIepaTypbl BO3[AyXa IO TPaKTy TEPMOBIAKHOCTHON
00paboTKH..

3. Cmpamezusi aremeprnamustozo evtbopa CKB

3.1. Crparerus anbTepHaTuBHOro BeiOopa CKB

Metoast onenku cosepiieHctBa CKB. Buabl kpuTepueB MNpeANnoOYTUTEIBHOCTH TIpU
ONTUMAIBHOM TPOEKTUPOBAHUU TEXHUYECKUX CHCTeM. MeToAbl CpaBHEHHUS SKBHUBAJICHTHBIX
B3JIETHBIX MAacC, CTOMMOCTH JKH3HEHHOTO IHKJIa U JKCIUTYyaTallHOHHO-TEXHOJIOTUYECKUX
XapaKTEePUCTUK AIbTEPHATUBHBIX cucTeM. OJIHOMEPHAs 1 MHOTOMEPHAsi ONTUMHU3AIIHS TTapaMeTPOB
NpOoeKTUpyeMol cuctembl. ABToMaruzauusa npoektupoBaHus CKB nHa 3OBM. OcHoBbl
dbyHKIIMOHATREHOTO aHanu3a padorocnocooHocTr CKB Ha pa3anvHbIX peKMMax MoJieTa..

4. Tennosvie pPesNCUMbl KOCMUHYeCKux 00beKmMo8 U 1emamesibHbix annapamaoe 6 Kocmoce

4.1. TennoBble peXUMbl KOCMUYECKUX OOBEKTOB U JIETATENIbHBIX allllapaToB B KOCMOCE

ObecnieueHne JKU3HEAEATENBHOCTH OHKUNAKeH KocMUYeckux ammaparoB. OcoOeHHOCTH
TEIUIOBBIX PEXHMMOB KOCMHYECKHMX alNaparoB NpU MOJIETE B OKOJO3E€MHOM IPOCTPAHCTBE U B
npezenax coJHeYHOM cuctembl. TeruoBoil GanaHC repMOKaOMH Ha OpOHTe, BAAIU OT IUIAHET U B
IUIOTHBIX CIIOSIX aTMoc(epbl. PU3NOIOTHYECKUE YCIOBHSI KOCMUYECKUX MOJIeTOB. TernoBas 3ammura
IKUIAKEN KOCMUYECKUX anmnaparoB. OCHOBHBIE XapAKTEPUCTUKHU IJIAHET COJTHEYHON CHUCTEMBI..

5. Iloocucmemwi orcusneobecneyenus u mepmopecyjiupoearHus 3J1eMEHMO6 KOCMUHECKUX
annapamoe

5.1. [loacucremsl x)u3HeoOeceYeHHs] U TEPMOPETYINPOBAHUS 3JIEMEHTOB KOCMUYECKHUX
anmnaparoB

OcCHOBBI UH)XEHEPHOTO MPOEKTUPOBAHUS cucTeM ku3HeoOecneuenus. Kinaccuduxamus cucrem
o0ecreyeHns TEIUIOBOI0 PEeKUMa repMOKaOWH M JKU3HEAEATEIbHOCTH HKUMAXKEH Ha KOCMHYECKHX
anmnaparax. [logcucreMbl TEIUIO3alIUTHI, TEPMOPETYIMPOBAHUS M BEHTWISALUU TE€PMOKAOUH.

8



OcCHOBEBI aHanIW3a U CUHTE3A HCHTPAJIM30BAHHBIX U JIOKAJIBHBIX CHUCTCM OGGCHG‘-IGHI/ISI TCIIJIOBOI'O
peKXuMa TepMOKaOHH..

6. HOI’I’ID€6]Z€HM€ U pezernepayus 8euecms 8 KOCMUYEeCKUx noiemax

6.1. [ToTpebiienne u perenepaiys BEIeCcTB B KOCMUYECKUX MOJIETaX

Mertoap! obecrieueHHst HEOOXOIMMOT0 Ta30BOT0 cocTaBa cpebl ooutanus. CriocoObl XpaHEHUs
U MOJIYYEeHUs KUCIIOpO/ia, KOHLIEHTPALUU U YAaJeHUS YTJIEKUCIOro ra3a, NoIepKaHusl 3aaHHOTO
BJIQKHOCTHOTO pEXHMa B TepMoKkaOuHax. OCHOBBI pEreHepaluy BEIIeCTB Ha KOCMHUYECKHX
anmaparax B YCIOBHSX JUIMTENBHBIX MMOJIETOB. VMHIMBHyadbHBIE CHCTEMbI >KM3HEOOECTICUeHUs
IKUIAXKEN KOCMUYECKUX aIlllapaToB..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuér BHemIHero TemnjaoBoro 0ajaHca 3aJaHHOT0 Y4acTKa Te€PMOKAOMHBI IS OTIPE/ICICHUS
MIPOHUKAIOIIETO MOTOKA TETIOTHI;
2. OmnpenesnieHre U3 BHYTPEHHETO TEIUIOBOTO OajaHca BCeX Y4aCTKOB repMOKAOUHEI [Tl BCEX
PEXKHUMOB T0JIeTa pacxoia Bo3zayxa. Onpezenenue Hanbosee HanPsHKEHHOTO PeKUMa MOJIETa;
3. KomnonoBka anbTepHaTUBHBIX cxeM CKB Ha 0cHOBE TONOJOrHYecKOro aHaiu3a;
4. TenioBbIE pEXXUMBI TUTAHET U JIETATENIbHBIX alllapaToB B KOCMOCE;
5. Pacnipenenenue Temreparyp U naBlieHU Mexay arperaramu. Beioop CKB, obnamarormeit
HAUMEHBIIIUM B3JIETHBIM BECOM, U3 alIbTEPHATUBHOTO PAJIA;
6. OnTuMu3aLus pacrpene’aeHus TEMIIepaTyp MeX Ay arperaraMu B IpeanouTUTEIbHON
cxeme CKB. IlpoBepka ¢yHKIIMOHUPOBAHUS ONTUMAIILHOM CXEMBbI HA BCEX PEKMMAax MONETa;
7. Onpezenenue mapaMeTpoB 0TOOpa BO3AyXa OT MAapIIEBOTO JBUTATEIIS;
8. Onpenenenue napaMeTpoB OKPYKAIOIIEH Cpeibl 171 33JaHHOTO PEeKUMA TOJIeTa.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPEyCMOTPEHO
3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

1. OOcyxnaeHue matepuaioB o keiicam pasaena "HopMaTHBHO-TEXHHUECKHE TpeOOBaHUS K
CHUCTEMaM HMCKYCCTBEHHOTo KinmMara'

2. OO6cyxneHue MarepuaigoB Mo Kedcam pasaena "OCHOBHBIE 3Talbl WHKEHEPHOTO
npoektupoBanusi CKB camonéron"

3. OOcyxneHue marepuaiaoB Mo Kkeiicam pazgena "CTpaTerusi ajabTepHATUBHOIO BBIOOpa
CKB"

4. OOcyxneHue MarepuagoB Mo Kedicam paszzaena "TeruoBble peXHMbl KOCMHUYECKHX
O00BEKTOB U JIETaTENbHBIX annapaToB B kocMoce"

5. O6cyxnenue MmarepuaigoB 1o keicam paszznena "[loxcucreMsl Ku3HeoOeCHEUEHUS WU
TEPMOPETYJIIMPOBAHUS 3JIEMEHTOB KOCMUYECKHX aIlapaToB”

6. OO6cyxneHue mMaTepuanoB o keiicam paszzaena "[lorpebnenue U pereHepainyus BEUIECTB B
KOCMHMYECKHX Monérax"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEHIU

3arIaHupOBaHHBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

Kopbr JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JTUCIUILINHE
WHMKATOPOB | COOTBETCTBUU C 1.3.1)
(B COOTBETCTBUH C pa3aeioM 1)
1]2]3]4]5]6
3HaTth:
HOPMAaTUBHO-TEXHUYECKHE TPEOOBAHUS K Otuer/3ananue Ne 1 «OnpeneneHue napamMmeTpos
rapaMeTpam U CUCTEMaM HCKYCCTBEHHOTO KIMMara OKpYXKaroIlen cpelibl s 33JaHHOTO PeKuMa
JIeTaTeIbHBIX amlapaToB, okazarenau kauectsa CKB IIOJIETa»
JIeTaTeNbHBIX allapaToB, BUJIbI KPUTEPHEB W-1nk-2 +
MPEANOYTUTEILHOCTH MPU MTPOCKTUPOBAHUHI
ONTUMAJIbHBIX TEXHUYECKHX CUCTEM, METO/IbI
ONTUMU3AINS TAPAMETPOB TPOCKTUPYEMOIN CUCTEMBI
CUCTEMBI KH3HE00eCTieueHN s KOCMUYECKHIX KonTponbnas pabora/Kontponbnas padorta Nel.
JICTaTEIIbHBIX allapaToB W-1nk-2 + | + | + | "Cucremsl )KH3HEOOECIICUCHUS KOCMUYECKUX
JIeTaTeJIbHBIX anmnapaToB"
YMerh:
paccuMTHIBaTh BHEITHUHN M BHYTPEHHUN OallaHChI IS Otuer/3ananue Ne 2 «Pacy€r BHEUTHETO TETIIOBOTO
BCEX PEKHMMOB IOJIETA U ONIPEIENISITH Hanbosee OaslaHca 3aIaHHOTO Yy4acTKa TepMOKAOUHBI JTst
HaAMPSKEHHBIN PeXXUM SKCILTyaTalliH JIETaTeIbHOTO OnpeieNIeHUs] TPOHUKAIOIIETO MOTOKA TEIIOTHI.
ammapara N-1nk-2 + Omnpenenenre U3 BHYTPEHHETO TEIUIOBOTO OalaHca
BCEX YYaCTKOB FepMOKAOUHBI /IS BCEX PEKUMOB
nmoJieta pacxojia Bozayxa. Onpezenenre Hanbosee
HaIpPsHKEHHOTO PEKUMA MTOJIETaN.
KOMIIOHOBAaTh anpTepHaTHUBHbIE cxeMbl CKB Ha Otuer/3ananue Ne 3 «KoMmOHOBKa aabTepPHATUBHBIX
OCHOBE TOIOJIOTHYECKOTO aHanu3a, Beionpars CKB, cxem CKB Ha 0CHOBE TOIOJIOTHYECKOTO aHAIU3a.
o0aarolei HanTydIIMME TTOKa3aTeNsIMu Omnpenenenre napaMeTpoB 0TOOpa BO3ayxa OT
N-1nk-2 + MapIiieBoro aAsurarens. Pacnpenenenue temneparyp

U JaBjieHuil Mexay arperaramu. Boeibop CKB,
o0maiaroniell HAMMEHbBIIUM B3JIETHBIM BECOM, U3
QJIBTEPHATUBHOIO PsIay»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbaas paborta Nel. "Cuctemsl xku3He00eCIeueHNsI KOCMUYECKHUX JIeTaTeIbHBIX
anmapatoB" (KoHnTponbHas pabora)

®Popma peanmsanuu: [Iposepka 3ananus
1. 3amanue Ne 1 «OnpeneneHue napaMmeTpoB OKPYKarOIIe Cpeabl sl 3aJaHHOT0 peKuma
nosieray (Otuer)
2. 3ananue Ne 2 «Pacuér BHEUTHEro TeraoBoro 6aianca 3aJaHHOTO y4acTKa TepMOKaOUHBI 715
OTpeIeTICHUs] TPOHUKAIOIIETO IMOTOKA TeII0Thl. OTnpeiesieHne U3 BHYTPEHHET0 TEIJIOBOTO
OanaHca BceX y4acTKOB TeépMOKaOUHBI 1711 BCEX PEKMMOB TOJIETa pacxo/a BO3IyXa.
Ornpenenenne Hanboee HAMPSHKEHHOTO pekuMa mosiéray. (OTyer)
3. 3apanue Ne 3 «KomnoHoBka anbrepHatuBHBIX cxeM CKB Ha 0CHOBE TONOJIOrM4ECKOro
ananmu3za. OnpezesieHue napaMeTpoB 0TOOpa BO3ayXa OT MApIIEBOTO ABUTATEIIA.
Pacnipenenenue temnepatyp u naBineHuil Mmexxay arperaramu. Beioop CKB, obnanaromeit
HAaWMEHBIIIUM B3JIETHBIM BECOM, U3 aJIbTEPHATUBHOTO psiga» (OTyeT)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAs aTTeCTALUS 110 TUCHHUILJIMHE

Oxsamen (Cemecmp Nel)
OneHka ompenensercs MO COBOKYIMHOCTH pe3yJIbTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cooTBeTcTBUM ¢ [lonoxeHneM o 6auIbHO-peUTHHTOBOM crcteme i cTyaeHToB HIUY «MON».

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEPUAIbI 110 TUCIUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Cacun, B. 1. OcHOBBI MHKEHEPHOT'O MPOEKTUPOBAHUS CUCTEM KHU3HEOOECTIeUeHUS U
TEPMOPETYJIMPOBAHUS KOCMUYECKHUX ammapaTtoB. KoHcekT nekuuii : yaeOHoe nocodue mo Kypey
"CriennanabpHble CUCTEMBI HICKYCCTBEHHOTO KiMMara' 1o cnenransHocTy "[IpomblnuieHHas
terodHepretuka" / B. SI. Cacun, B. /. [ToptaoB, H. M. CaBuenkoBa, Mock. suepr. ua-T (MOU
TY).—M. : Uzn-Bo MBOU, 2006 . — 63 c. - ISBN 5-7046-1288-1 .;

2. nxkeHepHOe MPOEKTUPOBAHNE aBUALIMOHHBIX CUCTEM KOHJIUIIMOHUpOBaHuA Bo3ayxa.U.1. :
Koncnekr nekuuit no kypcy "OcHoBbl )xu3HeoOecniedenus” / A. A. bopoakus, Mock. sHepr. UH-T
(MBN), u gp. — 1996 . — 86 c. : 1000.00 .;

3. Boponus, I'. M. Cuctembl KOHIUIIMOHUPOBAHUS BO3/1yXa Ha JE€TAaTebHBIX anmnaparax : y4eOHUK
st By30B / I'. 1. Boponun . — M. : MammHocTtpoenue, 1973 . —444 c.;

4. IToptHOB, B. JI. PacueT TenaoMaccOOOMEHHBIX anmapaToB CUCTEM HCKYCCTBEHHOTO KIIMMATa :
yuebHoe nocobue 1o Kypcy "IIpoMbliiieHHbIe U OBITOBbIE YCTAHOBKH U CUCTEMBI
KOH/IMIIMOHUPOBaHMA Bo3ayxa" 1o Hanpasienuto "Termnosnepretuxa" / B. J1. [ToptHoB, B. 1.
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Cacun, Mock. sHepr. uH-T (MDU TVY) . — M. : U3narensckuii njom MOU, 2009 . — 60 c. - ISBN
978-5-383-00240-7 .

http://elib.mpei.ru/elib/view.php?id=388;

5. Boponwun, I'. 1. KonaumnmonupoBaHre Bo3ayxa Ha JieTaTenbHbIX amnmapatax / . 1. Boponun, M.
. Bepb6a . — M. : Mamunoctpoenue, 1965 . —480 c.;

6. [IpoexTpoBaHue aBULIMOHHBIX CHUCTEM KOHAUIIMOHUPOBAHUS BO3aAyXa : yueOHOe ocodue uis
BY30B 10 crenuagbHOCTH "CHCTeMBI )KU3HeoOecneueHus: 1 000pyJ0BaHUS JIETATEIbHBIX
anmapaToB' HanpaBieHus "ABuactpoenue” / H. B. AaToHoBa, u ap. ; Pen. FO. M. lllyctpoB . — M. :
Mammunoctpoenue, 2006 . — 384 c. - ISBN 5-217-03358-4 .,

7. A. 11. ABeposinos, JI. I'. Azapenko, I'. I'. Boxun, H. A. Kamees, JI. A. MauneBa- "BBenenue B
PaKeTHO-KOCMHYECKYIO TeXHUKY", (2-¢ u3n.), M3narenscto: "Unppa-Nnxenepus", Mocksa,
Bonornga, 2021 - (444 ¢.)

https://biblioclub.ru/index.php?page=book&id=617273;

8. A. B. Unuunnaes, FO. B. Jlpsiuenko, B. A. Cnapun, 1. B. Xpomona- "Cucremsbl
XKHU3HeoOecreueHus: 1 000opyIoBaHKeE JIeTaTeIbHBIX anmnapaToB”, M3narenscTBo: "HoBocubupckmii
rocyiapcTBeHHbIN TexHu4Yeckuil ynusepcuret", HoBocubupck, 2019 - (319 ¢.)
https://biblioclub.ru/index.php?page=book&id=573946.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Buneokondepenmnuu (Maitaa, Coepmxkas, BK u ap).

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIIPABOYHbIE CHCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HaunonaibHasi 3JieKTpOHHAs1 6udmoTeka - https://rusneb.ru/

4. 9BC "Koncyabrant ctyaenta' - http://www.studentlibrary.ru/

5. Dnekrponnas oudmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

6. ITopTan oTKpbITHIX AaHHBIX Poccuiickoii ®exepannu - hitps://data.gov.ru

7. Ba3a oTKpBITBIX 1aHHBIX PocmamonnTopunra - http://www.fedsfm.ru/opendata

8. DaexTponHasi oTkpbITasi 6a3a 1aHHbIX ""Polpred.com O630p CMHU" -
https://www.polpred.com

9. HaunoHaIbHbBIH MOPTaJ oOHJIaliH 00yueHuss «OTKpbITOEe 00pa3zoBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, OcHamenune
HaMMeHOBaHHe
VYyeOHble ayIUTOPUH IS 11-206, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS JIEKITMOHHBIX JlekmoHHast BEIIIaJIKa JUTs O/IeXKIbI, TyMOa,
3aHATUH U TEKYLIETOo ayJIuTopuUs MYJIbTUMEUHHBIN TPOEKTOP, yKa3Ka JiazepHasd,
KOHTPOJIS JI0CKa MapKepHas epeABIKHAs, KOJIOHKH,

KOHJULMOHEP, HHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUN

VYyeOHble ayIUTOPUH IS [1-205, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBII TPOEKTOP, T0CKA

MPAKTUYECKHUX 3aHATUH, KJ1acc MapKepHast epeIBI>KHas!, KOJIOHKH,
KP u KII KOHJTUITUOHED, HAOOPHI IEMOHCTPAITMOHHOTO

060pyI[OBaHI/I}I, HHCTPYMCHTBI JJI1
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MPAKTUYECKUX 3aHITUN

Y4eOHble ayAUTOPUH IS [1-205, CTOJI IPEN01aBaTeNsl, CTOJI KOMIBIOTEPHBIH,
MPOBEJICHUS KomnbrorepHsbrit TymM0a, MyJIbTUMEIUHHBIN TIPOSKTOP, T0CKa
MIPOMEKYTOUHOU KJ1acc MapKepHast IepeIBIKHAs!, KOJIOHKH,
aTTecTaluu KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI 1151
NPAKTUYECKUX 3aHATUI
[Tomernenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIH,
CaMOCTOSITENIbHOM pabOThI JlexumonHas BelIaJIKa JIsl OAEK/bl, KOMIBIOTEpPHAsI CETh C
ayJIuToOpUs BBIX0JIOM B IHTEpHET, KOMITBIOTED
NEePCOHANIbHBIN, IPUHTEP, KOHIUITUOHED
[Tomemenus aus 11-206, CTOJI MIPEN01aBaTeNsl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBaHUS JlexumoHnHas BelIaJIKa JUIsl OACKbI, TyMOa,
ayAUuTOpUs MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

JIOCKa MapKepHas IepeiBUKHAsA, KOJIOHKH,
KOHJIULIUOHEDP, HHCTPYMEHTHI [
IIPAKTUYECKUX 3aHATUN

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

11-107/2, Cxnax
yueOHOT0
unBeHTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcHOBBI J)XKHU3HEO0ECIICUCHUS

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-4

3ananue Ne 1 «Onpenenenue napaMeTpoB OKpYKaroulei cpeabl s 3aJJaHHOTO PEeKMUMa TMOJIeTay
(Otuer)

3ananue Ne 2 «Pacuér BHEUIHEro TerjaoBoro OanaHca 3aJaHHOT0 y4acTKa TeépMOKaOUHBI JIIs
OnpeJieJICHUs] TPOHUKAIOIIETO MOTOKA TEII0Thl. OnpeiesIeHue U3 BHYTPEHHETO TEIJIOBOTO
OanaHca BceX y4acTKOB TepMOKaOUHBI 1711 BCEX PEKHMMOB TOJIETa pacxoa BO3yXa.
Ornpenenenne Hanboee HAMPSHKEHHOTO pexkuMa mosiéray. (OTyer)

3ananue Ne 3 «KomnoHoBka anbrepHatuBHBIX cxeM CKB Ha 0CHOBE TOIOJIOrMYECKOT0 aHaIM3a.
Ornpezenenne nmapaMmeTpoB 0TOOpa BO3ayxa OT MapIieBoro Asurarens. Pacnpenenenue
TEeMIepaTyp U AaBleHuil Mmexxay arperatamu. Beioop CKB, obnagaronieii HauMeHbIINM
B3JIETHBIM BECOM, U3 aJIbTEPHATUBHOIO psiia» (OTyer)

Kontpoinbnas padora Nel. "Cuctemsl xu3HeoOeCreueHNs KOCMHUUECKUX JIETATEIbHBIX
anmapatoB" (KoHTposbHas pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 15 16
KM:
1 HopmartuBHo-TexHU4ecKe TpeOOBaHUS K CUCTEMAM
MCKYCCTBEHHOI'O KJIMMaTa
11 HopmartuBHo-TexHU4ecKke TpeOOBaHUs K CUCTEMAM +
MCKYCCTBEHHOI'O KJIMMaTa
2 OcHoBHbI€ 3Talbl UH)KEeHEpHOTO NpoekTupoBanus CKB
CaMOJIETOB
21 OCHOB.I'-IBIG 3Tanbl HHXeHepHoro npoektupoanust CKB +
CaMOJIETOB
3 Crpaterus anbrepHaTiBHOro Beioopa CKB
3.1 Crpaterus anbrepHaTBHOr0 BeioOpa CKB +
4 TensoBble peKUMBI KOCMUYECKHX 00BEKTOB U JI€TaTEIbHBIX
anmnaparoB B KOCMOCE
41 TensoBble peKUMBI KOCMUYECKHX 00BEKTOB U JI€TaTEIbHBIX 4
anmnaparoB B KOCMOCE
5 [Toacucremsl )xu3HEOOECTICUEHUS U TEPMOPETYIUPOBAHUS
2JIEMEHTOB KOCMHUYECKHX aNlapaToB
51 [Toacucremsl )xu3HE0OECTICUEHUS U TEPMOPETYIUPOBAHUS 4
2JIEMEHTOB KOCMHUYECKHX almapaToB
6 [Torpebnenue u pereneparysi BemecTB B KOCMUYECKHX

oJIéTax
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6.1

[ToTpebnenune u perenepais BEIeCcTB B KOCMUYECKUX
noJIétax

Bec KM, %:

20

30

30

20

15




