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(BI'TY «BOEHMEX» um. [I.®. YcruHoBa)
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JIUCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBHHA C TPEBOBAHUAMUA ®EJNEPAJIBHOI'O
T'OCYJAPCTBEHHOTI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICIITET'O OBPA3OBAHNA (@I'OC BO)

24.03.01 PakeTHble KOMIIJIEKCHI 1 KOCMOHAaBTHKa
roz Habopa rpymmbr: 2024

IIporpammy cOoCTaBWIIL:

Kadenpa A8 IBUTATEJIM U SHEPT'OYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
CaBapoBckuil AnekcaHzip AJieKCaHpOBUY, K.T.H., IOLIeHT

[TporpammMa paccMOTpeHa
Ha 3aceflaHVH KadezpbI-pa3paboTurka
paboueti mporpammbl A8 IBUTATEJ/IN 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIITIAPATOB

3apenytomuii Kadeapoii JlepuxuH A.A., K.T.H., J0I].

[TporpamMmMa paccMoTpeHa
Ha 3aceJJaHNH BBITTyCKaro1lelt kKadeaps

A4 CTAPTOBBIE U TEXHUYECKHWUE KOMIUIEKCBI PAKET 1 KOCMHNYECKHAX AITIIAPATOB

3aBeayromuii kKadeapoti Jonbenkos B.I., K.T.H., CHC




PABOYAM ITPOT'PAMMA TNCIIAILINHBI
TEPMOJNHAMUKA

Pa3spesnpl padoueil mporpaMMbI

1. IEJIM OCBOEHNA OVCHUITJINHBI

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COAEP)KAHUE NVUCHUITIIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCHUITIIMHBI

5. YYEBHO-METOIVUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHIE JUCHUITJINHDBI
6. MATEPMAJIBHO-TEXHNUYECKOE OBECITEUEHVE NVCHAII/IVMHBI

ITpunoxxenus K pabodyeii nporpaMMe JUCIMILIHHEBI
e Ilpunoxenue 1. AHHOTaWs paboyeii MPOrpaMmbl

o TMpunoxenue 2. TexHonoruu U Gopmbl 06yueHuUs
o Ilpunoxenue 3. ®oHABI OLIEHOYHBIX CPEJCTB



1. HEJ/IN OCBOEHUA JVCIHIUITVIMHBI

Lenbto ocBOEHUS AUCLIUTIIMHEI SIBJIsIeTCst )OPMUPOBaHUe CJ/IeIVIOIINX KOMIIeTeHITUM:

OIIK-1 — crocoOHOCTE TIPUMEHSITH eCTeCTBEeHHOHAay4Hble U OOIIeMI>KeHepHbIe  3HAHWS, METO/bI
MaTeMaTUUeCcKOro aHaavM3a W MOJe/NMpOBaHusl, TeOPeTUUeCKOrO0 U SKCIIepUMEHTa/JbHOI0 UCC/AeOBaHUS B
nipodeccCroHaILHOM [1esITeTbHOCTU

IICK-3.1 — cnocoOHOCTh TIPOBOAWTEL 3KCIUTyaTal[dI0 KOMIUIEKCOB M CHCTeM 3aripaBKU paKeT-HOCHUTeseH,
Pa3roOHHBIX OJIOKOB ¥ KOCMHUECKHUX arlapaToB KOMITOHEHTaMU PAaKeTHOTO TOTLIABA

®OPMUPOBAHHUIO KOMITETEHIIUH CY)KUT JOCTKEHUE CIeYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUA:

- OCHOBHBIX 3aKOHOB T€PMO/IMTHAMHUKH [MPUMEHUTE/IBHO K TET/IOBBIM MallliHaM;

- METO/IOB U a/ITOPUTMOB aHa/IM3a TeTUIOBBIX MAlllH;

YMeHUs:

TIPOBO/IUTE IKCITIEPUMEHTAJbHBIE MCCIe0BaHKs TEPMOJMHAMHUECKUX MPOLECCOB Paboumx Tesl TEerOBhIX
MallIWH;

HABbIKU:

pacyeT OCHOBHBIX TEPMOJUHAMIYECKUX XaPAKTEPUCTHK TETIOBBIX MaIllFH.
IICK-3.1

3HAHUA:

- OCHOBHBIX 3aKOHOB TEPMOAVHAMUKKM TMPUMEHUTEIBHO K KOMITIEKCAaM W CHCTEMaM 3alpaBKU pakKeT-
HOCHTeJel, Pa3rOHHBIX 0JIOKOB ¥ KOCMHUUECKUX arliapaToB;

- MeTO/IOB aHa/MM3a 3P (eKTUBHOCTH pabOThl CU/TOBBIX YCTaHOBOK PAKeTHO-KOCMHUECKOH TeXHUKH;

YMeHusi:

TIPOBOANTEL TEPMOJUHAMUYECKUI aHa3 paboThl CHU/IOBBIX YCTAaHOBOK PaKeTHO-KOCMUUECKON TeXHUKY,

HABbIKU:

pacyeT OCHOBHBIX TEPMOJUHAMUUYECKUX XapaKTEPHUCTUK CHJIOBBIX YCTAaHOBOK paKeTHO-KOCMIYeCKOMH
TeXHUKH.
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2. MECTO JNCIIMIVIMHBI B CTPYKTYPE OOII BO

Muciumiuia TEPMOJUHAMMKA siBfisteTcst JUCHATUIMHON 00si3aTe/IbHOM YacTH 0/10Ka 1 mporpamMmbl
MOATOTOBKY 10 Hanpas/ieHUt0 24.03.01 PakemHble KOMN/EKCbl U KOCMOHABMUKA.

CopepkaHve  OUCLUIUIMHBI  SIBJIIETCS  JIOTUYECKUM  mpofo/pkeHveM  auciuruivH: BBICIHITAS
MATEMATUKA, PU3UKA.

CopfepkaHie  AUCLUIUIMHBI  SIBJIIETCS ~ OCHOBOM  [iJIi  OCBOEHUSI  JMCLIUIUIMH: vOCHOBBI
T'A30JNMHAMUWKUN CTAPTOBBIX KOMIIVIEKCOB, TEPMOYIIPYT'OCTHhb KOHCTPYKIINN.

[TpepBapuTenbHBIE KOMITETEHLIUH, C(HOPMUPOBaHHLIE Y 00YUalOL[erocs A0 Hauajaa U3y4YeHus TUCIUTIIMHEL:

¢ OIIK-1 — Croco6eH IpUMeHSITh eCTeCTBEHHOHAYYHbIe U 00L[eMHKeHepHbIe 3HAHWSI, METOZBI
MaTeMaTHUueCKOro aHaau3a U MOZe/IMPOBaHusl, TeOPeTUYeCKOro U SKCIIepUMEeHTaIbHOIO UCCIe0BaHus B
npodecCroHaNbHOM [esITeNbHOCTU



3. CTPYKTYPA U COAEPXXAHUE JUCIHUII/INHBI

OO0111ast TPYA0EMKOCTh JUCLIUIIIMHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copepxxanue (AMJAKTHKA) AUCLUILTHHBI

AyjpuTOpHBIe 3aHATHS N
B KOHTaKTHO# (opme g%
s EE
it ~H
& o = g £ E E
g Q [ £z g £ &g
gj = HaumeHoBaHHe Pa3je/ioB M AMJAKTHYECKHX e/[HHHIY =) =} g iz g E 3 E & 2
< |z 8 | 8 | | g8 | E5| B¢ :
& & £ | EE | EE | EE
R = N g 25 5 S - ;
= ) a ) j
E = © é 5
°© =
Paspen 1. O6was TepMoauHamMuKa. ITepBhIii 3aK0H TepPMOJAMHAMHKH.
BBe/ieHHe, KpaTKast HCTOPHsI 1 T1ePCIIeKTHBbI Pa3BUTHsI TEPMOAUHAMHKH.
OCHOBHbIE pPaBHOBECHbIE TePMOZIMHaMUUecKHe rporiecchl. COOTHOLIEHUS
2 4 Mexy napamerpamu. TeroeMkocTs pabouero Tena, H3MeHeHHe 36 21 6 12 3 15 20 20
BHYTpeHHeil SHepr'y 1 SHTa/IbINK B Iporieccax. Pabora paciumpenust u
pacrionaraemasi paboTa, KO/IM4eCTBO Teria npoieccos. TenoBas
JiMarpaMMa IpoLieCCoB, 3MeHeHHUsI SHTPOIHUH.
Paspen 2. TepmopuHaMHuKa 1MoToKa. OCHOBHbIE MTOHATUS U YPaBHEHMUSI.
‘YpaBHeHHe NepBOro 3aKoHa TepMOJMHAMUKH /ISl IOTOKa. TeueHue B
2 4 coriax 1 guddysopax. CKOpoCTb UCTeueHus U3 coria. MaccoBbli pacxoz 29 14 6 5 3 15 20 20
yepe3 corio. Kputnueckuit peskum ucTedeHus. XapakTepHele Cydvast
UCTeUeHHUs].
Pa3pen 3. Bropoii 3aK0H TepMOJMHAMUKH. AHA/IN3 HKJ/IOB ra3oBbIX
TeN/IOBBIX MAllIHH MPSIMOr0 IMK/1a. MeTo/bl HCCIIe/JOBAHHS TET/IOBBIX
MallliH B TeXHHUeCKOH TepMoArHaMuKe. IIpsiMble 1 06paTHbIe LIUKIIbL.
Lukael Kapro. Matemarnueckasi GOpMy/IMPOBKa BTOPOTO 3aKOHa
2 4 TepMOJMHAMUKU. BTOpO#! 3aKOH U yC/I0BUS TePMOZHHAMUYECKOIO 30 15 10 0 5 15 20 20
PpaBHOBeCHs [/ IPOCTBIX U CJIOXKHBIX TePMOJAUHAMHUYECKHUX CUCTEM.
TepMoziHaMIYeCKHe TIPOLIeCChl B KOMIIPeCcopax M TypouHax.
TepMoHAMIYe KUl aHA/TH3 LIUKJ/IOB Fa30BbIX TET/IOBBIX MAIlMH. AHA/IN3
LMK/I0B pasnuuHbIx Tunos IBC, I'TY, BP, XXP/.
Pa3pen 4. PeanbHble rassl U napsl. I1apsl ¥ BofisiHO# 1ap. OCHOBHBIE
MoOHSATHS U onpefienenus. TTporiecc napoo6pa3oBanusi. TpoiiHast ToOUKa.
2 4 Braxsslii nap 1 ero napametpsl. Ternioast ¥ 9HTa/IbNUMHAs AHar paMMBbl 22 7 5 0 2 15 20 20
BoJsiHOrO Tapa. TepmMoAMHaMUUeCKHe MPOLIeCChbl H3MEHeHHsI COCTOSTHUSI
BOJISIHOTO 11apa. [IpocceMpoBaHHe rasoB.
Paspen 5. IMK/IbI NapOCH/IOBBIX M X0/I0U/IBHBIX YCTAaHOBOK. AHAN3
apoCU/IOBbIX LK/I0B KapHo 1 PeHkuHa. BuHapHble U TeruiodHKaLMOHHbIe
2 4 LK/IbL. O6paTHble TepMOAUHAMUYECKHe LIUK/IbI TeT/IOBBIX MallIMH. 27 1 7 0 4 16 20 20
Pa3sHOBH/IHOCTH 0GPATHBIX LIUK/IOB. ['a30Bble XONOAM/IbHbIE MAIIMHBI U HX
LIMKJIbI. HO)’Iy‘lEHME CKM)KeHHBIX I'a30B. TEPMOAV[HEIMI/IKB 6e3MaLLIl/lHHOFO
nipeo6pasoBanust SHepruu. I11a3Ma B IPUPOZie U TEXHHKe.
Bcero 3a 4 cemecTp 144 68 34 17 17 76 100 100
Bcero no gucuuniauHe 144 68 34 17 17 76 100 100
3.2. AyquTOpHBII MPAKTHKYM
Ne Oo0beMm,
l'l/;'l HOMep U HAMME€HOBaHHUE pa3je/ia JUCHUII/IMHbI Tema MPAKTUHYE€CKOro 3aHATUA ayA.
JacoB
1 Pazgen 1. O61jas TepMoariHaMuKa. [1epBbIii 3aKOH OCHOBHBIE paBHOBECHbBIE 3
TepMOAWHaMUKU. TepMOAWHaMUUeCKHre MPpoLeCChl
2  |Paspgen 2. TepmoAgrHaAMMKa TIOTOKaA. PexxumMbl ucTeueHus U3 cormia 3
3 Pazgen 3. Bropoii 3akoH TepMOZAUHAMUKUA. AHa/N3 AHanu3 UK/I0B TeryIOBbIX MalllUH - 5
LUKJIOB Ir'a30BbIX TEIVIOBbIX MAILIMH IIPAMOTI0 LIKMK/IA. ,qBHFaTeHEﬁ Ha HUjea/lbHOM rase
TepmogrHaMHuecKye TpoLeCcchbl
4  |Pa3spen 4. PeanbHble rassl U Napsl. PMOA bor 2
H3MeHeHUA COCTOAHUA BOAAHOI'O Iapa
5 AHan3 n1apoCHIOBBIX LIUK/IOB 2
Paspesn 5. LIMK/bI TaPOCUIIOBBIX U XOIOAUIBHBIX A 5
HaJ/In THBIX LI B TeIlJ/IOBBIX
6 YCTaHOBOK. a3 oopa LIUKJIO eI1/10 2
MallliH
Bcero 3a 4 cemecTp 17
3.3. JIaGoparopHbIii MPAKTUKYM
No Homep 1 HanMeHOBaHue pa3jesia Oobem,
Tema 1a6opaTopHOro NpakKTHKyMa
n/n JAUCITUITI/THHBI dy/i. 4acoB
1 Paszzen 1. Ob1jas TepMoAYHAMUKA. OnpegeneHue yHUBepCaJbHOW Ia30BOM MOCTOSIHHOM 4
HepBbIﬁ 3dKOH TepMOAVHAMMKU. MeTOZ0OM OTKd4YKH
2 Onpe,qeneHI/Ie COOTHOIIIEHUS TeTlJIOeMKOCTel BO3yXa 4
o metogy Kiemana-/lesopma
3 Wccneposanve TepmoguHaMAYeCKUX [1apaMeTpoB U 4

23101




L XdPAKTePUCTHUK TP CKAaTHUH pa60qero Tela

I/ICC]IEAOBaHI/Ie HNCTeUEeHHU ra3a yepe3 Cy>KHMBaroljeeca

4  |Pasgen 2. TepmognHaMUKa MOTOKa. 5
COMIo
Bcero 3a 4 cemecTp 17
3.4. CamocTrosTebHas padoTa crygenta (CPC)
Ne |Homep u HauMeHOBaHHUe pa3jesia Oo0nem,
Copep:kaHue yueGHOro 3a/JaHusA
n/n JUCLIUIIMHBI 4acoB
V3yuenue npesyCMOTPEHHBIX [IPOrPaMMOM JUjaKTUUeCKUX
1 Paszen 1. Obiijas TepMOAYHAMUKA. |€IUHUL] [10 KOHCIIEKTaM JIEKLIUH U PEKOMEeHTyeMOi 15
[TepBbIii 3aKOH TePMOJUHAMUKU.  |uTeparype. OdopMiieHre 0TUeTOB 10 J1JabopaTOPHBIM
paboram
N3yueHue npeaycMOTPEHHBIX TTPOrPaMMOM AUAaKTHYECKHUX
2 |Pasgen 2. TepmouHaMuKa TIOTOKA. eIMHUL] TI0 KOHCIIeKTaM JIeKLIUA U peKOMeHZyeMoi 15
nureparype. OchopMieHre 0TUeTOB TI0 1ab0pPaTOPHBIM
pabotam
Paspen 3. Bropoii 3akoH o
N3yueHure npeaycMOTPEHHBIX NTPOrPaMMOM JUAaKTHYECKHUX
TepPMOJVMHAaMUKH. AHa/IU3 LIUK/IOB o o
3 €[JVHUL] 10 KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou 15
ra3oBbIX TeIJIOBbIX MallllH
JuTeparype.
TIPSIMOTO LIUKJIA.
N3yueHure npeaycMOTPEHHBIX NTPOrPaMMOM AUAaKTHYECKUX
4  |Pa3gen 4. PeanbHble Ta3bl U NMapbl.  |eJWHUL] 110 KOHCIIEKTaM JIeKL[MH U peKOMeH/1yeMOoi 15
JuTeparype.
Pasen 5. LIMK/IbI apOCHIOBHIX 1 W3yueHue npesycMOTpeHHBIX MpOrpamMMOoi AHAAKTUYECKHX
5 ©[JVIHUL] T10 KOHCIIeKTaM JIeKLIUU U peKOMeHlyeMou 16
XONOAWUIBHBIX YCTaHOBOK. o
surteparype. OcdopmMieHue pacueTHO-rpaduueckoii paboThl.
Bcero 3a 4 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA JVUCIIUITJIMHBI
CEMECTP HEJQEJ/IN CEMECTPA
1 2 3 4 5 6 7 8 9 (10 11 12 13 14 15 |16 17
OTu. OTu. KIloc,|BP3[,
4 [Krloc KilocKToc,no JIP KIloc, [ BP3/L, o JIP,KIloc, , BP3/L, Oru. [Kloc, BP3/] gggﬂc I nggﬁﬂ‘f(%iiq’
BP3/1| BP3/1| BP3/1 BP3/}, BP3/I ™ Kiloc Kloc, BP3/I ™| Otu. o JIP, BP3/L | Kloc | 5™ ™| prp e o5
KIToc BP3/] rio JIP| KIToc » AUQ. 33

YcnoBHbIe 0603HAUEHMS:
o JIP — muarHocTuueckasi pabora;
¢ KlIloc — KOHTPOJIb NTOCeLaeMOCTH;
e BP3/l — BONpoCkI MO paszeny;
e QOrtu. nio JIP — otuet 1o JIP;
¢ PI'P — pacueTHO-Tpaduueckasi pabora;
e Bomnp./lud.3au — Bonpock! K AU depeHIMpOBaHHOMY 3aueTy;
e nud. 3au. — fuddepeHIIMPOBaHHLIM 3aueT.

Tekymuii KOHTPOJIb YCIIeBaeMOCTH CTYeHTOB ITPOBOAUTCS B JUCKPETHbIe BpeMeHHbIe HHTepBaJIbl B
cnenyoiuyx Gopmax:
e /IMarHOCTHUecKas pabora;
e KOHTPOJIb TIOCEIIaeMOCTH;
e BOMNPOCHI 110 pa3zeny;
e otyet 1o JIP;
e pacuetHo-rpaduueckas pabora;
e BOIPOCHI K AU PepeHIIMPOBaHHOMY 3aueTy.

IIpoMexyTouHasi arTecTalusA MPOBOAUTCS B (popMmax:
e muddepeHLIMPOBAaHHBIM 3aueT.
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5. YYEBHO-METO/JIUYECKOE V1 TH®OPMAIIMOHHOE OBECIIEYEHUE
MCIUATLITAHBI

5.1. OcHOBHasi iUTepaTypa Mo JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. Ycrunosa. TepmoguHamuKa sHepreTuueckux cucreM. Ku. 1
TepmopriHaMyKa roMoreHHbIX U reTeporeHHbIX crcteM. CII6.6I'TY "BOEHMEX" um. [I. . YcTuHOBa,
2014, sn. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepmoprHaMyKa 3Hepretruyeckux cucrem. Ku. 1
TepmozarHaMuKa roMoreHHbIX U reTeporeHHbIX crcteM. CII6.6I'TY "BOEHMEX" um. [I. @. YcTuHOBa,
2014, 215 3ks3.

3. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepmoguHaMyKa sHepreTuyeckux cucrem. K. 2
Texuuueckas TepmoavHamuka. CI16.BTTY "BOEHMEX" um. [I. ®. YctuHosa, 2014, 371. pec.

4. B. B. CaxuH ; BI'TY "BOEHMEX" um. [1. ®. YctuHoBa. TepMoiiHaMyKa 3HepreTuueckux cucrem. Kx. 2
Texauueckas TepmoavHamuka. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 215 3k3.

5. B. B. Caxun, E. M. I'epsiuman. . TepMoguiHaMUKa SHepreTUue CKUX CUCTeM B IIpAMepax U 3a/adax.
CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHosa, 2016, 3:1. pec.

6. B. B. Caxun, E. M. I'epsiuman. . TepmogyiHaMKKa 3HepreTuyeCKMX CUCTeM B IIpUMepax U 3a/iadax.
CII6.BI'TY "BOEHMEX" um. JI. ®@. YctrHOBa, 2016, 241 3K3.

7. H. M. LlupensMaH. . Texuuueckas TepmoguHaMika. CaHkT-ITetep6Oypr: Jlans, 2021, 371. pec.

8. IO. B. Anuckesuy, A. M. Top6auéa, [I. I. KpaBuerko. . TepmoguHamuka. CI16.5T'TY "BOEHMEX" um. /1.
®. YcruHora, 2016, 60 3K3.

9. 10. B. AnuckeBuu, A. M. l'opbauésa, [I. I. KpaBuenko. . Tepmoaunamuka. CI16.BI'TY "BOEHMEX" um. [I.
®. YctrHOBa, 2016, 351. pec.

5.2. lonosiHUTebHAS IUTEepaTypa Mo JUCLUIIIHE:
He TpebyeTcs.
5.3. [leprognueckue U3gaHUs:
1. EcTecTBeHHbIe M TEXHUUYECKHE HayKU.

5.4. TlepeueHb pecypcoB HH(POPMAITMOHHO-TeIEKOMMYHHUKALIMOHHOU ceTr "VIHTepHeT", HeOOXOAMMBIX [IIst
OCBOEHUS! [IVCLIUIIMHBI, 3/IEKTPOHHbIE OUOIHOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynaamenTanbHas 6ubmruoreka BITY «k BOEHMEX» um. 11.®.
YcTuHOBa;
2. https://urait.ru — I'naBHas — O6pa3oBatenbHas rardopma FOpaiit. 17151 By30B 1 CCY30B..

CoBpeMeHHbIe MPodeCcCUoHaTbHbIe 6a3bl AaHHBIX:

1. https://rusneb.ru — HatjmoHasnbHast 3nekTpoHHas 6ubnvoreka (HIB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubsoteka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [ToHOTEKCTOBas 3eKTpoHHast bubmoTeka Poccuiickoro dhoHzma
(hyHIaMeHTaTbHBIX UCC/Ie[JOBAHUM.

WHdopMaIoHHbIe CIIpaBOUHbIE CUCTEMBI:

1. Texakcrnept — IHOpPMaIMOHHBIH MOPTa TEXHUUECKOTO perynupoBanvsi: Hopmel, TipaBuia, craHjapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTos
cobcrBenHoi redepanyi BI'TY "BOEHMEX" um. 1. @. YcTHHOBa;

3. http://www.consultant.ru/- KoncyasranTtIIntoc- nHbOpMalMOHHBIN TTOPTasl TTPaBOBOM MHGOPMAaLMH.

5.5. TIporpammHOe obGecrieuerHue:
He Tpebyercs.

5.6. ln(opMaliOHHbIe TEXHOIOTHU:

B3auMoieiicTere ¢ oOyuaroimmucs nocpeacteom SMOC Moodle BITY « BOEHMEX» um. [I.®. YcTrHoBa.



6. MATEPVAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIT/INHBI

6.1. JIeKIjMOHHBIE 3aHATHUA:

CrieiajIM3upoOBaHHbIE TPE6OBHHI/IH I10 o6opy,q0BaH1/1}o OTCYTCTBYHOT; dyJUTOPUA C ITOCAA0YHBIMH M€CTaMHn
T10 KOJIMUeCTBY CTYAEHTOB; A0OCKaA.

6.2. IIpakTHyecKue 3aHATHA:

1. AyguTopusi C YMCIOM TTOCAJOYHBIX MECT He MeHbIIle KOJTMUeCTBa 00yUaroIuxCsl.

6.3. JlaGoparopHbIe 3aHATHA:
1. JTabopaTopHbIe CTeH/IbI TI0 TEPMOJMHAMUKE U TerIornepesaye.

6.4. Ilpouee:

1. pabouee MeCTo Tperno/iaBaresis, OCHaIllEHHOe KOMITLIOTEPOM C ZIOCTYIOM B VIHTEpHET;
2. pabouvie MeCTa CTy/IeHTOB, OCHaIlleHHbIe KOMITBFOTePaMHU C JOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /151
paboTHI B 37IeKTPOHHOM 00pa30BaTebHOM Cpefie.



IIpunoxenue 1
K paGoueii mporpamMme AHUCIMILUTHHBL
TEPMOJVHAMMUMKA

AnHoTanus pabdoueii nporpaMmel

Mucturinia TEPMOJUHAMMKA siisteTcst AUCLMITIMHOM 00s13aTe/IbHOM YyacTu 0/10Ka 1 mporpaMmel
TOATOTOBKU TI0 HarpaBieHuto 24.03.01 PakemHble KOMN/eKcbl U KOCMOHABMUKA. JIUCLMIUIMHA peanu3yeTcsl Ha
tdakynsreTe A PaketHo-kocmuueckoit TexHukd BI'TY "BOEHMEX" um. [J.®. YcruHoBa Kadezapod A8
OBUTATEJIN 1 DQHEPTI'OYCTAHOBKWU JIETATEJIBHBIX ATIITAPATOB.

[JvcuurnivHa HaresleHa Ha JOpMHpOBaHNe KoMnemeHyuu:
OIIK-1 cnocobHOCTh IPUMEHSTH eCTeCTBeHHOHAYYHbIe M OOIIenH)KeHepHbIe 3HaHHs, METOAbI MaTeMaTHyeCcKOro
aHa/M3a ¥ MOJe/IMPOBaHMsl, TEOPETHYeCKOT0 U HKCIIePUMEHTaJbHOr0 HCCIef0BaHUS B TpodeCccHOHaTbHOM
JleaTe/IbHOCTY;
[ICK-3.1 crmocobHOCTh TIPOBOAWTE JKCILTyaTALMI0 KOMITJIEKCOB U CHCTeM 3alpaBKH PaKeT-HOCHTeJeH, pa3rOHHBIX
0/10KOB ¥ KOCMHYeCKHX alapaTtoB KOMITIOHEHTaMH PaKeTHOTO TOTI/IMBA.

Cofep>XaHue AUCLUILIMHBI OXBaThbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C M3yueHHeM (yHAaMeHTalbHbIX 3aKOHOB
B3aUMHOTO TPeo0pa30BaHUs TEIVIOBOM M MeXaHWUeCKOW SHepruM, aHa/lu30M TepMOAWHAMHUYECKHX IPOLIeCCOB
WJeanbHbIX U peajbHBIX Ta30B, B TOM YKC/e B MOTOKE BellecTBa, TEOPHHU TEIJIOBBIX JBUTaTesel, XON0JUIbHbIX
YCTAaHOBOK U TeIJIOBBIX HACOCOB, 3/IEMEHTOB XMMUYECKOM U HepaBHOBECHOM TepMOAWHAMUKHU.

[TporpamMMo¥i JUCLIMIUIMHBI TIPEJyCMOTPEHBI CJIeIYIOIIe BUABI KOHTPOJIA:

Tekywiuii KOHTPOJIb YCIIeBaeMOCTH CTY[,eHTOB IIPOBOAUTCS B JUCKPETHbIE BpEeMeHHbIe HHTEePBAJIb] B
cepyromyx hopmax:
e JMarHoCTHUecKas pabora;
e KOHTPOJIb IIOCEIlaeMOCTH;
e BOTPOCEHI 110 pa3ieny;
e otuet 110 JIP;
e pacueTHo-Tpaduueckas pabora;
e BOMPOCHI K U depeHIIIPOBAHHOMY 3aUeTy.

IIpoMexyTouHasi arTecTalys MPOBOAUTCS B popMax:
e nuddepeHIIMPOBaHHBIM 3aueT.

OO1iast  TPyIOEMKOCTb OCBOEHHUS AWCLUIUTMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoil AWCIMITIMHEI
TIpeyCMOTPEHBI JIEKI[UOHHBIe 3aHATHs (34 u.), mpaktrdeckue 3aHsaTyst (17 41.), maboparopHbiii mpakTukym (17 u.),
camocTosiTeNbHas paboTa cryzneHTa (76 u).
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IIpunoxenue 2

K paboueii mporpaMMe JUCIUIUIHHBI

TEXHOJIOI'MX 1 ®OPMBI OBYYEHUSA

PekoMeHJAL[UM 110 OCBOEHHIO JUCITUTI/IMHBI /ISl CTyAeHTa

TEPMOJIVMHAMMKA

TpyaoeMKOCTb OCBOEHUSI JUCLIUILIMHBI cocTaeisieT 144 u., u3 Hux 68 4. ayUTOPHBIX 3aHATHH, U 76 4.,
OTBeJJleHHBIX Ha CAMOCTOSITeTbHYIO paboTy CTyzeHTa.

PexkomMeHJaLUM 110 pacripesie/ieHH0 yueOHOTO BpeMeHH 10 BHZIaM CaMOCTOSITe/IbHOM paboThl M paszesnam

IUCLIATIIMHBI TIPUBeIeHbI B Tab/uie.

KoHTpo/b 0CBOEHUS AUCLUIIMHBI TIPOM3BOJUTCS B COOTBETCTBHY C IT0/I0)kKeHHEM O TeKyILeM, pyOexxHOM
KOHTPOJTe YCIIeBaeMOCTH Y TIPOMEXXYTOYHOU aTTeCTalii 00yJaroIiXCs.

@DopMbI KOHTPOJISI ¥ KDUTEPHH OLIEHWBAHYS TPYBe/IeHBI B TIPUIOKeHUH 3 K Paboueil mporpamme.

HawumeHoBaHue padoThI

PekomeHjyemas iaTeparypa

TpynoemMKoCTb,
yac.

Pazgen 1. O6mjasi rTepmoguHaMuKa. IlepBblii 3aKOH TEPMOAHHAMHUKH.

W3yueHue mpeayCMOTPEHHBIX
TIPOTPaMMOi TUJAKTHUECKUX eUHUI] TI0
KOHCIEKTaM JIEKL[UH 1 PeKOMeH/TyeMOoi
nuteparype. OdopmiieHre OTYETOB IO
y1abopaTopHEIM paboTam

H. M. IlupenbmaH. . TexHuueckasi TepMOAMHAMUKA:
Caukr-IletepOypr: Jlanb, 2021 (1, 2, 3, 4, 5)
1O. B. AnuckeBnu, A. M. T'opbauésa, 1. T
Kpaguenko. . Tepmogunamuika: CI16.BT'TY
"BOEHMEX" um. [1. ®. YcTuHoBa, 2016
(JTaboparopHblie paboTsr 1,2,3)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.

K#. 1 TepmogrHaMyKa FOMOTE€HHBIX U F€TEePOreHHbIX
cucrem: CIT6.BTTY "BOEHMEX" um. [I. @.
YcruHora, 2014 (1,2,3,4,5)

B. B. Caxumn, E. M. I'epninmaH. . TepmoguHamyka
SHepreTUYeCKUX CHCTEM B IpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. []. ®. YcTtuHoBa, 2016
(Uacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoAviHaAMYKa S3HEpreTUYeCKUX CUCTEM.
K#. 1 TepMogyHaMyKa FTOMOTE€HHBIX U F€TEePOreHHbIX
cucrem: CIT6.BTTY "BOEHMEX" um. [I. @.
YcruHoga, 2014 (1,2,3,4,5)

B. B. Caxumn, E. M. I'epninmaH. . TepmoguHamyka
SHepreTUYeCKUX CHCTEM B IpUMepax U 3ajauvax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2016
(Uacts 1)

FO. B. Anuckesuu, A. M. Topbauéga, [I. T.
Kpapuenko. . Tepmogunamuka: CIT16. BT TY
"BOEHMEX" um. [. ®@. YctuHoBa, 2016
(JTabopatopHeie pabotsi 1,2,3)

YcTtuHoBa. TepMO,E[I/IHaMI/IKa SHEpreTuyeCkKkux CUCTeM.

15

Wtoro nio pasgeny 1

15

Pa3pen 2. TepmoguHaMuKa MOTOKA.

W3yueHue npeyCMOTPEHHBIX
MPOrpaMMOH TUIaKTUYeCKHX eJIHHL] TT0
KOHCIIeKTaM JIeKLIU ¥ peKOMeHAyeMoi
muteparype. OhopMiieHre OTUETOB TI0
yabopaTopHBIM paboTam

FO. B. Auuckesuy, A. M. T'op6auésa, /. T.
Kpapuenko. . Tepmogunamuka: CI16. BT TY
"BOEHMEX" um. [J. ®@. YctuHoBa, 2016
(JTabopatopHasi paborta Ne4)

H. M. lupenbmaH. . TexHuueckasi TepMOAVMHAMUKA:
Cankr-IletepOypr: Jlaus, 2021 (6)

FO. B. Auuckesuy, A. M. T'op6auésa, /. T.
Kpasuenko. . Tepmogunamuika: CI16.BT'TY
"BOEHMEX" um. [J. ®@. YctuHoBa, 2016
(JTabopatopHasi pabora Ne4)

B. B. Caxumn, E. M. I'epninmaH. . TepmoguHamyka
SHepreTUYeCKUX CUCTeM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2016
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(Yacts 1)
B. B. Caxun, E. M. I'epinmaH. . TepmoguHamyka
SHepreTUYeCKUX CHCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2016
(Hacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoAviHaAMYKa S3HEpreTUYeCKUX CUCTEM.
K#. 1 TepmogyHaMyKa FTOMOTE€HHBIX U F€TEPOreHHbIX

cucrem: CIT6.BTTY "BOEHMEX" um. /1. ®.

YctuHoBa, 2014 (5)

B. B. Caxun ; BI'TY "BOEHMEX" um. /1. ®.
YctuHoBa. TepMoMHaMUKa SHepreTUUeCKUX CUCTEM.
Ku. 1 TepmoguHaMyKa FOMOTeHHBIX Y FeTeporeHHbIX

cuctem: CII6.BI'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2014 (5)

Hto

ro M0 pasgeny 2

15

PH3JZ[EJ'I 3. BTOpOﬁ 3dKOH TepMOAUHAMHUKH. Ananus LUKJIOB I'da30BbIX TEIIJIOBBIX MAIIIUH ITP

AMOI'o InuKJia.

W3yuenue npesyCMOTpPEHHBIX
MpPOrpaMMoOi AUAKTUUYeCKUX eJUHHUL] 10
KOHCTIeKTaM JIeKL[1i U peKoMeHyeMoit
JIUTeparype.

B. B. Caxun, E. M. I'epiumMaH. . TepmoguHaMuyKa
5HepreTUYeCKUX CUCTEM B IIpHUMepax M 3ajauax:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2016
(Yacts 1)

B. B. Caxumn, E. M. I'epinmaH. . TepmoguHamyka
SHepreTUYeCKUX CUCTeM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016
(Hacts II)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®.
YctrHoBa. TepMoAviHaMYKa S3HepreTUYeCKUX CUCTEM.
KH. 2 Texanueckasi repmoguHamuka: CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2014 (Hacts IV)
H. M. llupenbmaH. . TexHuueckass TepMOAUHAMUKA:
Cankr-IletepOypr: Jlans, 2021 (2,8, 10)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoAviHaMYKa S3HepreTUYeCKUX CUCTEM.
KH. 2 Texanueckasi repmosuHamuka: CI16.BT'TY

"BOEHMEX" um. []. ®@. YctuHoBa, 2014 (Hacts IV)

15

Wroro no pasgeny 3

15

Paspen 4. PeanbHble rasel ¥ napbl.

N3yueHue npeaycMOTPEHHBIX
MpOTrpaMMOM IUJJaKTUUe CKUX eJUHUIL] TI0
KOHCITeKTaM JIeKLIU U peKOMeHyeMou
JuTepaType.

B. B. Caxun, E. M. I'epniumaH. . TepmoguHamMuka
SHepreTUYeCKUX CHUCTEM B [IpUMepax U 3ajadax:
CII6.BT'TY "BOEHMEX" um. []. ®. YctuHoBa, 2016
)

B. B. Caxun ; BI'TY "BOEHMEX" nm. 1. ®.
YctuHoBa. TepMoMHaMHKa SHepreTUUeCKUX CUCTEM.
K#. 1 TepmogyHaMyKa FTOMOT€HHBIX U FeTepOreHHbIX
cucrem: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2014 (8)

H. M. IlupensMmaH. . TexHuueckasi TepMOAMHAMUKA:
CankT-IletepOypr: Jlaub, 2021 (7)

B. B. Caxumn, E. M. I'epninmaHn. . TepmoguHamyka
SHepreTUYeCKUX CHCTEM B IIpUMepax U 3ajauax:
CII6.BT'TY "BOEHMEX" um. []. ®. YcTtuHoBa, 2016
(5)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa. TepMoAviHaAMYKa S3HepreTUYeCKUX CUCTEM.
Ku. 1 TepmoguHaMyKa FOMOIeHHBIX Y FeTepOreHHbIX
cucrem: CIT6.BT'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2014 (8)

15

Wroro no pa3zpeny 4

15

Pazpen 5. ITuk/ibl NapoCUIOBBIX M X0/10JU/IbHBIX YCTAHOBOK.

W3yuenue npesyCMOTPEHHBIX
MIPOTPaMMOM AUJAKTUYECKUX eJUHUL] 10
KOHCTIeKTaM JIeKL[1i U peKoMeHyeMoit
sreparype. OgopMrieHue pacyeTHO-

rpaduueckoii paboThI.

H. M. Hupeneman. . TexHuyeckast TepMOAXHaMUKA:
Cankr-ITetep0Oypr: Jlanb, 2021 (10, 11,12 ,13)
B. B. Caxun ; BI'TY "BOEHMEX" nm. 1. ®.
YctuHoBa. TepMoMHaMMKa SHepreTUUeCKUX CUCTEM.

16

KH. 2 Texuuueckasi tepmoiuHamuka: CI16.BTTY
12
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"BOEHMEX" um. []. ®. YctuHosa, 2014 (13, 14, 15)
B. B. Caxun, E. M. I'epninmaH. . TepmoguHamyka
JHepreTUYeCKNUX CUCTEM B TIpUMepax U 3ajauax:

CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2016

(Yacts II)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoaHaMuKa SHEPreTUUeCKUX CUCTEM.
KH. 2 Texunueckasi tepmozinHamuka: CI16.BT'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2014 (Hacts II)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepMoIHAMUKA SHepreTUUeCKUX CUCTEM.
KH. 2 Texuuueckasi repmoziuHamuka: CI16.BTTY
"BOEHMEX" um. []. ®. YctuHosa, 2014 (13, 14, 15)

Wroro o pasgeny 5

16

13
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IIpunoxenue 3
K paboueii mporpaMMe JUCIUIUIHHBI
TEPMOJVHAMMUMKA
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