MHWHOBPHAYKH POCCHH
(epepanbHOe rocyapcTBeHHOE GI0/KeTHOE 00pa3oBaTe/IbHOE YUpeXX/eHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocygapcrBeHHbIi TexHnueckuii yausepcuter «<BOEHMEX» um. .. YcTHHOBa»
(BI'TY «BOEHMEX» um. [I.®. YcrHHOBa)
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PABOYAS ITPOI'PAMMA TN CIIUIT/INHBI
TEPMOJMNMHAMMKA

Hanpasienue/cnenuanbHOCTb NOATOTOBKH 24.05.01 ITpoekTHpOBaHHe, NPOM3BOACTBO M 3KCIITyaTaljus PaKeT H PAKeTHO-KOCMHYeCKHX
KOMIIJIEKCOB

Crenpanu3anus/ leO(l)l{J'[l:/l'lpOl"paMMﬂ MOArOTOBKH HHJIOTPIQYEMBIQ U aBTOMaTU4YeCKHe KOCMHYeCKHe anmnaparbl 1 CHCTEMbI

YpoBeHb BbICIIero 06pa3oBaHus Crieniuainrer
®opma o0yueHust OuHas
®dakybTeT A PakeTHO-KOCMHYeCKOi TeXHUKH
Beinyckaromas Kadegpa A3 KOCMMYECKMUE AIIITAPATBI 1 IBUTATEJIA
Kadeppa-pa3paGorunk paboueii nporpamMmI A8 JJBUTATEJ/IV Y SHEPT'OY CTAHOBKH JIETATEJIbHBIX AIIIIAPATOB
A YACHI (1o Ha/IMYKI0 BH/I0B 3aHATHI) o
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JIUCT COI'JIACOBAHMA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBIMH C TPEBOBAHUAMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJJIAPTA BBICIHIEI'O OBPA3OBAHUSA (@I'OC BO)

24.05.01 ITpoekTHpoBaHHe, MPOM3BO/CTBO U KCITyaTallHsA PaKeT U PAKeTHO-KOCMHUYECKHX KOMIUIEKCOB
roz HaGopa rpymmbl: 2024
IIporpammy cocraBui:
Kadeznpa A8 IBUT'ATEJ/IN 1 SHEPI'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB

JleBuxvH ApreM AjleKceeBUdY, K.T.H., [JOLIEHT, 3aBeAyIOMIMI Kadepoit

ITporpamma paccMOTpeHa

Ha 3acefanuy Kadeapol-pa3paboTurka

paboueii nporpammsl A8 IBUTATEJIN Y1 SHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AIIIIAPATOB
3aBepytromuii Kadenpoii JleBuxuH A.A., K.T.H., [01.

ITporpaMma paccMOTpeHa

Ha 3aCe/laH|y BhIMTyCKarolLel Kadepbl

A3 KOCMMNYECKME AIITIAPATBI U IBUT'ATE/IN

3aBeaytoruii kKadeapoit Babyk B.A., 1.T.H., ipod.



PABOYASA ITPOI'PAMMA TN CHUIT/IMHBI
TEPMOIUHAMUKA

Pa3penb1 paboueii nporpaMmsl

1. IEJI1 OCBOEHWSA JVCHUIIIVHBI

2. MECTO OMCLHUIIIVMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE NMCHUITJINHBI

4. ®OPMBbI KOHTPOJIA OCBOEHIA OMCHWITIIVHEBI

5. YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEUEHINE OMCLUIIJIVMHBI
6. MATEPMAJIbBHO-TEXHWMYECKOE OBECITEYEHUWE OVCLATI/INHBI

IIpuiokeHus K paGoueii mporpaMMe JMCLMITHHbI
o Ilpunoxenuve 1. AHHOTaLMs paboueii MpOrpamMmel

o Ilpunoxenue 2. TexHomoruu 1 GopMel 00yueHuUst
o TIpunoxxenue 3. @OH/IbI OL|EHOYHBIX CPe/ICTB



1. EJ/IN OCBOEHMSA JUCHAITI/IMHBI

Lenbto ocBoeHMs JUCLMTIMHBI B/IsIeTC JOPMUPOBAHME CIe[yOLMX KOMIIeTeHLIMM:

TEOPEeTHUYEeCKOI'0 U SKCIIEPUMEHTA/IbHOTO UCC/Ie40BaHUs AJ1d PelleHNsI MHXXKeHEePHBIX 3aJa4 HPOQJECCI/IOHaﬂbHOI‘/JI AedATeIbHOCTU

OIIK-1 — cr1oco6HOCTh NIpUMEHSATH eCTeCTBeHHOHAYUHbIe 1 06H.[eI/IH)KEHepHI:Ie 3HaHUA, MeTO[bl MaTeMaTUUYE€CKOTO aHa/Iu3a U MOJe/IMpOBaHus,

DOPMHUPOBaHHIO KOMITETEHLIUH CTy)KUT JOCTIDKEHHE CJIEAYIOLIMX pe3y/bTaToB 00pa3oBaHHus:
OIIK-1
3HAHUAL:
Ha ypOBHE Tpe/CTaB/IeHHt:
- OCHOBHbI€ 3aKOHBI TeDMOJVHAMUKH MPHUMEHHUTEIBHO K TeIJIOBbIM MallliHaM;
- METO/|bl 11 a/ITOPUTMBI aHa/IM3a TEPMO/JMHAMUUECKOTO TeIJIOBbIX MAlllUH;
Ha ypOBHE BOCIPOU3Be/|eHUS:
- MeTOZbl aHa/M3a 3PeKTUBHOCTH PabOoThI TEM/IOBBIX MALLIMH M YCTAaHOBOK;
Ha YpOBHe TIOHUMaHHUsI:
- IOHMMaHKe B3alMOCBSI31 OCHOBHBIX TEPMO/[IHAMHUeCKUX [1apaMeTPOB B Pa3/IMUHBIX IPOLieccax;
- IOHMMaHHe 0CcobeHHOCTeH TepMOAMHAMUYECKHX MPOLIECCOB, MPOTEKAIOLINX B TEIVIOBbIX MAllWHAX;
YMeHus:
- IPOBOZIUTH aHa/M3 PaboThl TEIVIOBLIX MALIMH U YCTAHOBOK;
- TIPOBOZIUTH 3KCIIePUMeHTaIbHbIe UCCIe[J0BaHHs TePMOJMHAMHUeCKHX MPOLIeCCOB pabounx Tes TeIIOBbIX MallVH;
HABbIKU:
- pacueT OCHOBHBIX TEPMOJMHAMHIUECKHX XapaKTePUCTHK TEIIOBBIX MallVH.
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2. MECTO JUCHAIIVIMHBI B CTPYKTYPE OOII BO

IMucuunmia TEPMOIUHAMMUKA siBrisieTcsi AUCLUTUTMHON 00s13aTe/1bHOM YacTy 6y10Ka 1 mporpaMmbl MOJTOTOBKH T10 HArpaBJ/IeHHIO
24.05.01 IIpoekmupoeaHue, npou3goo0Cmao U SKCnayamayust pakem U pakemHo-KOCMUYeCKUX KOMN/1eKcos.

Cogep>kaHye JUCLUIUIMHBI IB/sIeTCs JIOrMueckuM npogospkenueM guctuiyivi: BBICIHTASI MATEMATUKA, ®PU3UKA.

Cofep>kaHye JUCLIUMIIVHEI SIB/ISIETCS OCHOBOM [y1s1 ocBoeHMs aucuuiuiid: ADPOTMAPOTA3OVMHAMUKA, TEIUVIOIIEPEJTAYA B
MN3AE/INAX PKT.

IpenBapuTenbHbIe KOMITETEHIMH, COOPMHUPOBaHHbBIe Y 00y4Jarollerocs 0 Hauasia U3yueHus JUCLUILIVHBL:

e OIIK-1 — Criocobex TPpUMEHATh €CTeCTBEHHOHAYUHble U 06H.[EI/IH)K€HEPHI>IE 3HaHUs, MeTO[bl MaTeMaTHU4YeCKOro aHa/jin3a u
MO e/IMpOBaHNsA, TEOPETUUYECKOI'O U SKCTIePUMEHTA/IbHOI'O UCC/IeJOBaHUA I PelleHUA WHXXeHEePHBIX 3a4a4 HpOd)eCCHOHaJII:HOﬁ

JleaTe/IbHOCTH
e OIIK-5 — CriocobeH pa3pabarbiBaTh (ri3UUeCcKre 1 MaTeMaTHueCcKHe MOJe/d UCCIeyeMbIX MPOLIeCCOB, SIB/IEHUH U 00beKTOB,
OTHOCSIIMXCS K TIPOhe CCHOHAIbHOM cepe AesTeNbHOCTH Ai/Is pellleHNs] NHKeHePHBIX 3aflad
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3. CTPYKTYPA U COAEPXAHUE JNCLHUAITI/INHBI

3.1. Copepixanue (qUAAKTHKA) AUCHUIUITHHBI

OO611jast TPYA0EMKOCTb JUCLIUIUTHHBI COCTABNsET 4 3.e., 144 u.

AyaMTOpHBIE 3aHATHA N
B KOHTaKTHOH hopme g &
58 FE
=) = 3 E E E ;
g 3 2 i: | 2 2% | iE
& 2 . = ° = S £x 5B gE
Y E l[AMMEeHOBAHHeE Pa3/le/ioB H JHJAKTHYECKHX eJHHHIL 3] ot § E- E ;.l E IE : e §
£
= 5] %5 4 g E E ® 9= 4
° 2 £ | R | EF | if =
-} =) [Sl-4 P
%
= = E
5
Pa3jien 1. O6uias TepmouHamuka. [lepBblii 3aK0H TepMoHaMuKH. BBejienne, KpaTkasi HCTOpHS M
TI€PCIIEKTHUBbI PA3BUTHA TEPMOJHHAMUKH. OCHOBHBIE PaBHOBECHbBIE TEPMOAHMHAMHYECKHE MPOLeCChl.
2 4 CooTHOLIeHHs] MeX/y napameTpamu. TerioeMKocTb paboyero Tesia, K3MeHeHHe BHYTPeHHel SHepriu u 33 18 6 12 0 15 20
IHTA/BLIMK B MpoLjeccax. Pabora paclIMpeHus U pacrosiaraemas paﬁo’ra, KO/TMYeCTBO Teria MpoLeccoB.
Tensnosast AuarpamMma rpoLieccoB, SHTPOIHUH.
Pazpen 2. TepmoguHaMuKa noToka. OCHOBHbIE TIOHATHSA U ypaBHeHUsl. YpaBHeHHe MepBoro 3aKoHa
2 4 TepMOJMHAMUKH /711 roToKa. Teuenue B coriax v audidysopax. CKOpocTb UCTeueHus U3 coria. MaccoBblit 26 11 6 5 0 15 20
Pacxoj uepes Corio. KPHTHL!ECKH;I PeXUM UCTeUEHHA. XapaKTepHue cyvas UCTeYeHHUs.
Pa}[[ell 3. B‘[‘ﬂp(‘lﬁ 3aKOH TepMOJAHHAMHKH. Ananm3 LHMKJIOB ra30BbIX TeI/IOBbIX MAlllHH NPAMOro LHK/Ia.
METOAM MCCne0BaHUs TEIUIOBLIX MAllMH B TEXHUUECKOU TepMOJUHaMHUKe. Hp)‘lele u OGDaTHblE LUKJ/IBL.
5 4 kbl KapHo. Maremarryeckasi (hopMy/IMpoBKa BTOPOro 3aKOHa TePMO/MHAMUKK. BTOpOIi 3aKOH U ycoBust 33 18 10 0 8 15 20
TEePMOAWHAMHUYECKOro paBHOBECHA /I/Ifl TIPOCTBIX U CII0XKHBIX TEPMOJWHAMUYECKUX CUCTEM.
TepMozHMHAMIYECKHE MPOLIeCChl B KOMIIPeccopax U TypbuHax. TepMoAHHaMUUeCKUi aHa/IU3 LIMK/IOB Fa30BbIX
TErIOBbIX MallMH. AHA/IM3 LIMKJ/IOB pa3iuyuHbIx THros JIBC, I'TY, BP/I, XKP/I.
Pa3jen 4. PeanbHble ra3bl 1 napbl. ITapbl 1 BogsiHOM nap. OCHOBHbIe NOHSATUS U onpegesienust. [Tpouecc
2 4 napoo6pasoBanusi. TpoiiHasi Touka. BnaxHslii map u ero napameTpsi. TerioBast ¥ SHTa/IbIUHHAS JUarpaMMbl 20 5 5 0 0 15 20
BOJsIHOrO napa. Tepmc KHe TPOLIeCChl COCTOSIHMSI BOASIHOTO Napa. JJpoccennposanue
ra3oB.
Pa3zjen 5. LIMK/IbI NAPOCH/IOBBIX H X0/I0/JH/IBHBIX YCTaHOBOK. AHA/IN3 NapOCH/IOBBIX LIMK/I0B KapHo n
2 4 PeHKMHA. BHHaprle " TEHHCIq]HKaL(HOHHHE LMKJIBL. DﬁpﬂTHble TepMOJHHAMHYECKHE L{UK/IbI TeIJIOBBIX 32 16 7 0 9 16 20
MalluWH. Pa}HOBl/lAHUCTl/I OﬁpaTHle LUK/I0B. T'azoBbie X0J/I0AW/IbHbIE MALLIMHBI U UX LIUKJIbL. Honyqeﬂue
C 1X ra3oB. Te 6 0 I1p SHepruu. I11a3ma B npUpojie ¥ TeXHHUKe.
Bcero 3a 4 cemecTp 144 68 34 17 17 76 100
Bcero no e 144 68 34 17 17 76 100
3.2. AyfUTOPHBII NPAKTUKYM
Ne O6wem, aya.
Homep 1 HauMeHOBaHuUe pa3/e/ia AUCLUIIHHbBI Tema npakTH4eCKOro 3aHATUA
n/n 4acoB
1 Pazzgen 3. Bropoii 3ak0H TepMOJUHAMUKA. AHa/N3 LUK/IOB Ta30BbIX AHanu3 LMK/IOB TEMJIOBLIX MAllMH - JBUTaTe el 8
TeIUIOBbIX MAlLIKH MPSAMOro LUK/a. Ha U/ieasbHOM rase
2 AHanu3 napoCu/IOBbIX LIMK/IOB 6
Pazgen 5. LIMK/IbI TAPOCUIOBBIX U XOJIOAWIBHBIX YCTaHOBOK.
3 AHasm3 00paTHBIX LIMKJ/IOB TETUIOBBIX MAIUH 3
Bcero 3a 4 cemecTp 17
3.3. JTabopaTopHbIii MPAaKTHKYM
Ne O6BeMm, aya.
wn Homep 1 HauMeHOBaHUe pa3jesia AUCIUIIHHbBI Tema /1a60paTOPHOro MPaKTHKyMa “acos
1 OnpejiesieHre yHUBepCaabHON ra30BOH MOCTOSIHHOM MeTOZi0M 4
OTKauKu
5 Pazzen 1. O6uiast TepmoppiHamuKa. [1epBbiii 3akoH|Onpe/je/ieHHe COOTHOLLIEHHSI TETIOEMKOCTel BO3/yXa 110 MeToay 4
TepMOJVUHaAMUKH. Krnemana-/le3opma
3 WccnepoBaHue TepMoiMHAMUYEeCKMX TIapaMeTPOB U XapaKTepUCTHK 4
Mpu CKatiu pabouero Tesa
4 |Pa3gen 2. TepmoariHaMMKa NOTOKA. WccnepoBaHye uCTeueHus rasa uepes Cy)kKMBaroleecst COrio 5
Bcero 3a 4 cemecTp 17
3.4. CamocrosTensHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHUe pa3jesa O0BeMm,
Copaep)xanue yueGHOro 3afaHust
n/n AMCLUII/IMHBI 4acoB
. |(/3yueHue npeAyCMOTPEHHBIX IPOrpaMMOM AWAAKTUUECKUX e/JUHUL] [0
Paspen 1. Ob1uas TepmogrHaMuKa. [TepBbiit Y PEAycMOTp porpam A AMHAL
1 KOHCTIEKTaM JIEKLMH ¥ peKoMeHIyeMoii iuteparype. OdopmiieHre 0TYeTOB 110 15
3aKOH TepMOZMHAMUKHU.
1aboparopHbiM paboram
V3yyeHne nipejyCMOTPeHHBIX IIPOrPaMMOi JUJAKTHUECKUX eAWHHL] TT0
2 |Pa3gen 2. TepMogyHaMuKa IOTOKA. KOHCITIEKTaM JIeKLiUii 1 peKoMeH/lyeMoii iTeparype. OcdopmiieHre OTUETOB 10 15
1abopaTopHbIM paboram
Paszien 3. BTopoii 3aK0H TepMOJVHaMUKU. o
W3yueHue npeslyCMOTPEHHbIX ITPOrpaMMOM JUjaKTUUeCKUX eIHUL] 10
3 |AHa/u3 LMK/IOB ra30BbIX TEIJIOBbIX MalllH o - 15
KOHCIeKTaM JIeKLIUM U peKOMeH/lyeMOH JIuTeparype.
TPSMOTO LUK/Ia.
V3yyeHne ipefyCMOTPeHHBIX IIPOrPaMMOi JUJAKTHUECKUX eAWHHL] TT0
4 |Pasgen 4. PeanbHble rassl U apsbl. e PEAyCMOTP porpam A AL 15
KOHCIIeKTaM JIeKLIUl U peKOMeH/yeMOH JIuTeparype.
VI3yuyeHue nipejyCMOTPEeHHbIX IIPOrPaMMOi AUAKTHUECKUX eAWHUL] T10
Paspen 5. LIMK/bI TapOCUIOBBIX U Y PEAyCMOTD porpam AR AUHHLL
5 KOHCIIEKTaM JIeKLIUH U peKoMeHzyeMoii ntepatype. OdopmiieHre pacyeTHO- 16
XOJIOZU/IBHBIX YCTAHOBOK. o
rpaduueckoii paboTel.
Bcero 3a 4 cemecTp 76
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4. ®OPMbI KOHTPOJIs1 OCBOEHUSA JUCHUIL/INHBI

CEMECTP, HEJE/IA CEMECTPA
1 2 3 4 5 |6 7 8 9 |10 11 12 13 14 15 |16 17
PI'P, Borip.[Jud.3au,
Ortu. o JIP, BP3/1, |Otu. no JIP, BP3/, Otu. no BP3[,
4 KTloc|KIloc|KIloc BP3JI, KToc KIloc|P Koo KIloc KTIoc|OP|KIloc JIP, KIToc KIloc Koo KIloc|IP| BP3/, I;ELIIOC, nud.

YeoBHBIE 0003HAYEHUST:
e JIP — nuarHocTHyecKast pabora;
e KIloc — KOHTpPOJIb TIOCEI]AeMOCTH;
e Ortu. o JIP — otuet 1o JIP;
o BP3]l — Bompocsl Mo paszeny;
e PI'P — pacueTHo-rpaduueckast pabora;

¢ Bomnp./lud.3au — Borpocs! K A depeHIIpOBaHHOMY 3a4eTy;

e 1ud. 3au. — AuddepeHIMPOBaHHBI 3aueT.

TekyIMii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB [IPOBOJUTCS B IMCKPETHbIE BpeMeHHble MHTepBasIbl B C/IEAYIOLIMX (hopMax:

e /MarHocTUYeckasi pabora;

®  KOHTPOJb MOCeLaeMOCTH;

e otuer no JIP;

e BOIIPOCHI 10 pasferny;

e pacyeTHo-rpaduueckas pabora;

e BOIIPOCHI K AU depeHI[IPOBAaHHOMY 3a4eTy.

IIpomMexyTouHas arTecTalus PoBoAUTCA B hopmax:

e uddepeHMPOBAHHBIH 3auerT.
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5. YYEBHO-METO/JUYECKOE 1 THO®OPMAIMOHHOE OBECIIEYEHUE
JUCIUATUIAHBI

5.1. OcHOBHas JuTeparypa o JUCLIMIUIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. YctuHoBa. TepMoprHaMMKa SHepretTuueckyx cucreM. Ku. 1 TepMoguHaMyKa roMOreHHBIX U
reteporeHHbix cucteM. CIT6.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2014, 215 3k3.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. Ycrunoa. TepMoguHamuKa sHepreTudeckux cucreM. KH. 1 TepMoriHaMiKa FOMOT€HHBIX U
rereporennsix cuctem. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2014, s1. pec.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoguHaMuKa sHepretuyeckux cucreM. KH. 2 TexHuueckast TepMOJUHAMUKa.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2014, 215 3k3.

4. B. B. CaxuHn ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepmozarHamMuKa 3HepreTuueckux cucreM. KH. 2 TexHuueckasi TepMOiMHaMUKa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 1. pec.

5. B. B. Caxun, E. M. I'ep/iumat. . TepMogMHaMUKa SHepreTHUeCKUX CUCTeM B IpuMepax U 3aziauax. CII6.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 241 3k3.

6. B. B. Caxun, E. M. l'epiuman. . TepMogrHaMKKa SHEPreTHUECKHUX CUCTEM B TipuMepax u 3agadax. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 371. pec.

7. H. M. LlupenbmaH. . Texuuueckas TepmoprHaMuka. CaHkT-ITetepOypr: Jlanb, 2021, 3m1. pec.

8. 0. B. AnuckeBuu, A. M. Topbauéga, [I. I. KpaBuetko. . Tepmopunamuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016, s11. pec.

9. }O. B. AnuckeBuy, A. M. T'opb6auéga, [I. I. KpaBuenko. . TepmogrHamuka. CII6. 5T TY "BOEHMEX" um. []. ®. YcruHoBa, 2016, 60 k3.

5.2. [lononHuTe/IbHAs IMTepaTypa Mo AUCLUILIMHE:
He TpebyeTcsl.
5.3. [lepuoguueckure u3jaHus:
1. EcTecTBeHHbIe U TEXHUUECKHE HAayKHU.

5.4. IlepeueHb pecypcoB MH(GOPMALMOHHO-TeIEKOMMYHHKAIMOHHOM ceT "VIHTepHeT", HeoOXOAUMBIX /ISl 0CBOEHUSI ANCLIUILIUHBI, 3/IEKTPOHHBIE
61b/MoTeUHBIE CHCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynaamenraneHast 6ubmmoreka BI'TY « BOEHMEX» um. [I.®. YcTUHOBa;
2. https://urait.ru — I'naBHast — O6pa3oBaresnbHast matdopma FOpaiit. 171 By30B U CCy30B..

CoBpeMeHHbIe MPodeCcCHOHabHbIE 6a3bl JaHHBIX:
1. https://rusneb.ru — HaroHanbHast anektpoHHast bubnuorexa (HOB);
2. https://cyberleninka.ru/ - HayuHas snekrponHast 6ubnuoreka « KubepieHnHKay;
http://www.rfbr.ru/rffi/ru/library - IlonHoTeKkcTOBast 3nekTpoHHast 6ubnroteka Poccuiickoro doHza hyHIaMeHTaNbHbIX UCCIeJOBaHUH.
VIHopMarMoHHbIe CIIPABOYHbIE CUCTEMBI:
1. TexskcriepT — ViH(opMaIMOHHBIH 1TOpTan TeXHUUeCKOro pery/iupoBaHusi: Hopmel, npaBunia, cTaHAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCTog cobcTBeHHoi#1 renepaiuy BI'TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nH$opMaIjuoHHbIH MopTas MpaBoBoi HH(OpMarUH.
5.5. ITporpamMmMHoe obecrieueHue:
He TpebyeTcsi.

5.6. IHdopMalMOHHbIe TEXHOTOTHH:

B3anMozeiCcTBHe ¢ obyuatommmucs ocpeacteom SVOC Moodle BI'TY «t BOEHMEX» um. [I.®. YctuHoBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHAII/IMHbBI

6.1. JIeKI{UOHHBIE 3aHATHUA:

CreLanu3upoBaHHble Tpe6oBaHus 10 060PYI0BAHUIO OTCYTCTBYIOT; ayAMTOPKS C MOCAA0UYHBIMU MECTAMH I10 KOJIMUECTBY CTY/EHTOB;
ZIOCKa.

6.2. [IpaKkTHUeCcKHe 3aHATHA:
1. AysuTopusi ¢ YMCIIOM 1T0CaZI0YHBIX MECT He MeHblIIe KOTMUeCTBa 00yJaroIyxcsl.

6.3. /TabopaTopHbIe 3aHATHA:
1. JlJabopatopHble CTeH/IbI 10 TEPMOJMHAMUKE U TETUIoTNepesaye.

6.4. ITpouee:

1. pabouee MeCTO npernogaBare/isi, OCHaIL|eHHOEe KOMITbIOTEPOM C JJOCTYNOM B IHTepHeT;
2. pabourie MecTa CTYAEHTOB, OCHAILEHHbIE KOMITBIOTEPAMH C ZOCTYTIOM B VIHTEpHET, IpeHa3HaueHHbIE [jjist pAa0OTHI B 3/IEKTPOHHOM
obpa3oBaresibHOM cpefie.



Tpunoxenne 1
K paboueii mporpaMme JHCIUIIHHbI
TEPMO/IMHAMMKA

AnHoTanus padoyeii NporpaMmsl

HMucuunmia TEPMOIWUHAMMUKA siBisieTcsi JUCLUIIIMHOWM 00s13aTe/IbHOM YacTu 6/10Ka 1 mporpaMmbl MOATOTOBKHM T10 HarlpaB/IeHHUIO
24.05.01 IIpoexmupoeaHue, npou3goocmeo u 3SKCnayamayus pakem U paKemHO-KOCMUYECKUX Komniekcos. JUCLMIVIMHA peanusyeTcs Ha
(akynereTe A PakeTHO-KOCcMIueckol Texauku BI'TY "BOEHMEX" um. [I.®. Ycrunosa kadenpoiit A8 IBUTATEJ/IM U DHEPTOYCTAHOBKU
JIETATEJIBHBIX AIIITAPATOB.

JucimnivHa HarlesleHa Ha ()OpMHUpPOBaHHUe KoMnemeHyuil:
OIIK-1 crioco6HOCTh MPHUMEHSITh eCTeCTBEHHOHAyuHble U OOLIeMH)XeHepHbIe 3HaHHs, MEeTO/bl MaTeMaTH4ecKoro aHajiu3a U MOJe/IMpOBaHus,
TEOpeTHUeCKOro 1 SKCIIepUMeHTaIbHOI0 UCC/IeJOBaHUS [JIs1 PellieHHs] MH)KeHEepHBIX 3a/jau NMpodeCcCcHoHaNnbHON [iesTe/TbHOCTH.

Co,qep)KaHHe AUCHUITIMHBI OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3aHHBIX C U3yUyeHUEM (byH/:[aMEHTaJ'ILHI;IX 3aKOHOB B3aWMHOI'O npeo6pa3OBaH1/I${
TEIUIOBOM M MeXaHWueCKOMH SHEepruu, aHaau3OM TepMOAWHAMHYECKHX IIPOLIeCCOB HealbHBIX W peaslbHbIX ra3oB, B TOM YHKC/Ie B TIOTOKe
BeljeCcTBa, TE€OPUU TEIIOBBIX ABHFHTEHeﬁ, XO/JIOAWUIBHBIX YCTAHOBOK M TEeIJIOBBIX HACOCOB, 3/IEMEHTOB XUMUUYECKOH U HepaBHOBECHOﬁ
TepMOJHUHAMUKH.

HporpaMMoﬁ AUCHUIUIUHBI ITpeyCMOTPEeHBI C/ie/1ylolliie BUAbI KOHTPOJIA:

TekyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB [IPOBOJUTCS B JUCKPETHbIE BpeMeHHble MHTepBaslbl B C/IeAYIOLIMX (hopMax:
e JWarHOCTHYecKas paboTa;
*  KOHTPO/Ib 110CELIaeMOCTH;
e oruet 1o JIP;
e BOIPOCHI 10 paszieny;
e pacueTHo-rpaduueckas pabora;
e BOMNpOCHI K AudepeHIINPOBaHHOMY 3aueTy.

IIpoMe)xyTouHasi arTecTalus NPOBOAUTCS B hopmax:
o middepeHIIMPOBaHHBIN 3aUeT.

OO6ujast TPYZ,0eMKOCTb OCBOEHUSI JUCLMIUIMHEI cocTasssieT 4 3.e., 144 u. [IporpamMmoii AUCLUIUIMHEI NIPeyCMOTPEHBI JIeKIIMOHHBIe 3aHATHs (34
4.), pakTuueckue 3ansiTus (17 4.), naboparopHsiii paktikyM (17 4u.), camocTositesibHast paboTa crygenTa (76 u).
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Tpunoxenne 2

K paloueii IporpaMme JHCIUIIHHbL

TEXHOJIOI' 1 ®OPMbI OBYUYEHWSA

PeKoMeH/Jal{HH 110 OCBOEHUI0 JUCIUIIMHBI /IS CTYAeHTa

TEPMOJUHAMUKA

TpyZ0eMKOCTb OCBOEHHSI JUCLIUTIJIMHEI COCTaBsieT 144 u., u3 HUuX 68 4. ayJUTOPHBIX 3aHSTHUH, U 76 4., OTBeIeHHBIX Ha CaMOCTOSITE/IbHYIO

paborty cTyzeHTa.

PekoMeHJaLK MO pacripefie/ieHH0 yueOHOro BpeMeHH I0 BH/IaM CaMOCTOSITe/IbHOW paboThl M pasjesiaM [WCLMIVIMHBI TIPYBe/eHbl B

Tabsmre.

KOHTPOJ'[L OCBO€HHA JUCHUIUIMHBI TIDOU3BOAUTCA B COOTBETCTBUM C ITonoxeHviem o TeKyl1iem, py6e)KHOM KOHTpOJIe yCIrieBaeéMOCTU U

MPOME)KyTOUHOH aTTeCTalii 00yYaroLXcs.

@DOopMbI KOHTPOJISI ¥ KDUTEPUU OLIeHHBAHUS NIPHUBEZIEHBI B TPU/IOKeHHH 3 K Paboueli mporpamme.

HaunmenoBaHue paboTsi Pexkomenjiyemas iureparypa TPYR(";NzKOCTb»
Pazpen 1. O6mas TepmoguHamMuka. [lepBblil 3aK0H TePMOJUHAMUKH.
H. M. LupenbmaH. . TexHuueckasi TepMoHamMuKa: CaHkT-IletepOypr:
Jlanb, 2021 (1, 2, 3, 4, 5)
B. B. Caxun, E. M. l'ep/imMan. . TepMoguHamMKKa HepreTuyeCcKux
cucTeM B ripuMepax U 3aziadax: CII6.BI'TY "BOEHMEX" um. 1. ®@.
YcrunoBa, 2016 (Yacts 1)
B. B. CaxuH ; BI'TY "BOEHMEX" um. [l. ®. YcTHHOBa.
TepmoprHaMuKa sHepretueckux cucreM. Ku. 1 TepmoprHaMuka
rOMOTeHHbIX U reteporeHHbix cucrem: CI16.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2014 (1,2,3,4,5)
HW3yuenue npe/lyCMOTPeHHBIX ITPOrpaMMOi 1O. B. Annckesuy, A. M. Top6auéga, [I. I. KpaBueHKo. .
IUIaKTYe CKUX eJUHUIL] TI0 KOHCTIeKTaM JIeKLUA 1 TepmoauHamuika: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016 15
pekoMeHayeMoi iuteparype. OdopmiieHre 0TUETOB I10 (JTaboparopsslie paborsi 1,2,3)
1abopatopHbIM pabotam FO. B. AnnckeBuy, A. M. 'opbauésa, /1. I. KpaBueHko. .
TepmoauHamuika: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016
(JTaboparopsslie paborsi 1,2,3)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
TepmoprHaMuKa 3Hepretueckux cucreM. Ku. 1 TepmoarHaMuka
TOMOTeHHbIX U reteporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
. @. Ycrunosa, 2014 (1,2,3,4,5)
B. B. CaxuH, E. M. I'epnuman. . TepmorHaMMKa SHepreTUueCKux
cHcTeM B ripuMepax u 3aiadax: CI16.BI'TY "BOEHMEX" um. . ®.
YcruHoBa, 2016 (Hacts I)
Wtoro no paszgeny 1 15
Pa3pen 2. TepMoguHaMHKa NOTOKA.
B. B. Caxun, E. M. I'epnuman. . TepmoiviHaMMKa SHepreTUueCcKux
cucreM B ripumepax ¥ 3agauax: CI16.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (Yacts 1)
H. M. LUupensmaH. . TexHuueckas repmoavHamuika: CaHkT-ITetep6ypr:
Jlans, 2021 (6)
1O. B. AnuckeBuy, A. M. T'op6auéga, /1. I. KpaBueHKo. .
TepmoauHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016
(JTaboparopnas pabora Ne4)
B. B. Caxun, E. M. I'epiiman. . TepmoguHamMyKa sHepreTrye cKUx
V3ydeHre npeyCMOTPEHHBIX ITPOTPaMMOM cucTeM B ripuMepax u 3aauax: CI16.BI'TY "BOEHMEX" um. 1. ®@.
AMJAKTUYeCKUX eJUHML] TI0 KOHCTIEKTaM JIeKLUH U YctuHoBa, 2016 (Yacts 1) 15
pekoMeHyeMoii suteparype. OdopMiieHre 0TUETOB I10 1O. B. AnuckeBuy, A. M. T'op6auéga, 1. I. KpaBueHKo. .
1aboparopHbIM paboram TepmoauHamuika: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016
(JTaboparopnas pabora Ne4)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. @. YcTtuHoBa.
TepmoprHaMyKa 5HepreTiueckux cucreM. Ku. 1 TepmoarHaMuka
TOMOTeHHbIX U reTeporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
. ®. YcrunoBa, 2014 (5)
B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmozprHamuKa 5HepretTuueckux cucreM. Ku. 1 TepmoguHaMyka
FOMOTeHHbIX U reteporeHHbix cucrem: CII6.5I'TY "BOEHMEX" um.
. ®. YcruHoBa, 2014 (5)
Wroro no paszeny 2 15
Paspen 3. Bropoii 3akoH TepMOAMHAMHUKH. AHA/IM3 IUKJ/I0B Ia30BbIX TeIVIOBBIX MAIIMH NPSIMOro UKIIa.
HW3yuenue npe/lyCMOTPeHHBIX ITPOrpaMMON H. M. ITupenbMaH. . TexHnuueckast TepMofjHaMuKa: CaHKT-IleTepOypr: 15
IUIaKTYe CKUX eJUHUIL] TI0 KOHCTIeKTaM JIeKLUA 1 Jlans, 2021 (2,8, 10)
peKoMeH/lyeMoM JIuTeparype. B. B. Caxun, E. M. I'epnuman. . TepmoiHaMMKa SHepreTUuecKux
cucreM B ripumepax U 3agauax: CI16.5I'TY "BOEHMEX" um. [I. ®.
Yerunoga, 2016 (Yacts 1)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTHOBa.
TepmoarHaMuKa sHepreTuueckux cucreM. Ku. 2 Texuuueckas
tepmozmHamuka: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Yacts IV)
B. B. Caxun, E. M. I'epmiman. . TepMognHamMyKa 3HepreTuyeCcKUx
cucTeM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
Yerunosa, 2016 (Yacts 1)
B. B. Caxun ; BI'TY "BOEHMEX" um. /1. ®. YctuHoBa.
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TepMoayHaMUKa 3HepreTuueckux cucreM. Ku. 2 Texanueckast
tepmopuHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Yacts IV)

Wroro no paszeny 3

15

P

aspes1 4. PeanbHble rasbl ¥ Naphbl.

V3yueHne npe/iyCMOTPEHHBIX ITPOrPaMMON
IMJaKTHYe CKHX e/JMHML] TI0 KOHCIIEKTaM JIeKLIUH 1
peKoMeH/lyeMoM JIuTeparype.

B. B. Caxun, E. M. l'epniuman. . TepMogyiHaMyKa SHepreTuyecKux
cucTeM B ripuMepax u 3aiadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016 (5)
H. M. LUupensmaH. . Texuuueckast tepmoavHamuika: Caukt-Iletep6ypr:
Jlanb, 2021 (7)

B. B. Caxun, E. M. I'epimaH. . TepMognHamMKKa 3HepreTuyeCcKUx
cucreM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2016 (5)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
TepmoarHaMuKa 3Hepretueckux cucreM. Ku. 1 TepmoarHaMuka
TOMOTeHHbIX U reteporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
[. ®. YcruHoBa, 2014 (8)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmozprHamuKa 5HepretTuueckux cucreM. Ku. 1 TepmoguHaMyka
FOMOTeHHbIX U reTeporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
. ®. YctuHoBa, 2014 (8)

15

Wtoro no pasgeny 4

15

Pa3gesn 5. ITUK/IbI NapOCH/IOBBIX U X0/I0U/IbHBIX YCTAHOBOK.

V3yueHue pefyCMOTPEHHBIX [TPOrPaMMOit
AM/laKTUYeCKUX eJJMHUL] [0 KOHCIIeKTaM JIeKLUH 1
pekomeHyeMoii uteparype. OopmiieHre pacueTHO-
rpaduueckoii paboTel.

B. B. Caxun ; BI'TY "BOEHMEX" um. [1. ®. YctuHoBa.
TepmozpvHamuKa 5HepretTuueckux cucreM. Ku. 2 TexHuyeckas
tepmopuHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Hacrs II)
H. M. LupenbmaH. . TexHuueckasi TepMoHamMuKa: CaHkT-IletepOypr:
Jlans, 2021 (10, 11,12,13)
B. B. Caxun, E. M. I'epiuman. . TepMogrHaMyKa SHepreTUueCKUX
cucTeM B rpuMepax U 3agauax: CI16.BI'TY "BOEHMEX" um. [I. ®.
Yerunoga, 2016 (Yacts 1)
B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTHOBa.
TepmoarHaMyKa sHepretuueckux cucreM. Ku. 2 Texuuueckas
tepmozpuHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(13, 14, 15)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. @. YctuHoBa.
TepmoprHamuKa 5HepreTuueckux cucreM. Ku. 2 TexHnyeckas
tepmozmHamuKa: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(13, 14, 15)

16

Wroro no paszeny 5

16

12

22488



Tpunoxenne 3
K paboueii mporpaMme JHCIUIIHHbI
TEPMO/IMHAMMKA

®OH/] OIEHOYHbIX CPEACTB

@DOH/] OLIEHOUYHBIX CPEZCTB, MO3BOJISIFOLIYE OLEHUTh Pe3y/IbTaThl 00yUeHus 10 JaHHOM JUCLIUIUIMHE, BK/IFOUAloT B Cebs:

e fuarHocThueckasi pabora

e BONPOCHI 110 paszeny;

*  KOHTPOJIb TI0CEIIaeMOCTH;

e oruet 110 JIP;

e BOMNpOCHI K AudepeHIINPOBaHHOMY 3a4eTy;
e pacuetHo-rpaduueckasi pabora;

o middepeHLIMPOBaHHBIN 3aUeT.

Kpurepun oneHuBaHus

JuarHocTuyeckas padora
[NuarHoctrueckas pabota rnpoBoauTcs B popme tecta B8 SUOC Moodle:

® TIpU NPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTrTecTalus;
¢ TIpU NPaBU/ILHOM OTBeTe Ha 60% BompocoB u Goree - aTTecTaLys.

Bonpocel o pasaeny

Bormpocs! 110 pa3genny npeaHa3HadeHbI A/t KOHTPOJIS TEKYIIeH yCrieBaeMOCTH CTYAE€HTOB U UX CAMOKOHTPOJISL.
IepeueHs BOIIPOCOB I10 pa3s/esly COOTBETCTBYeT TIePeUHI0 BOIIPOCOB K AnddepeHIMPOBaHHOMY 3a4éTy B UaCTH, Kacaroleiics TeMaTHKU
KOHKDEeTHOTO pasjesia

KOHTpOJIB nmoceiaeMoCcTu
KOHT[)OHL TocCeljaeMOoCTU OCYIEeCTB/IACTCA Ha KaXKA0M 3aHATUU.

Oryer no JIP

Homnyck k JIP.
[Jonyck K BbINo/THeHHo JIP TPOMCXOANT TOBKO MOC/Ie POBeeH s MHCTPYKTaXKa 0 TeXHHKe 6e30MacHOCTH MU NPef0CTaB/IeHUH CTY/IeHTOM B
MICbMEHHOM BH/Ie ONMCAHMsI, COZieprKalllero I0CTaHOBKY 3aziaun JIP, ruiaH BhinonHeHus JIP ¥ ey npe/rionaraeMoro UCCiefi0BaHusl.
Tpeboeanus K otuety 1o JIP.
Oruer no JIP npeicTaB/isieTcsi B pyKOITMCHOM BH/Je B (popmare, peJlyCMOTPeHHOM L1ab/I0HOM 110 1abopaTopHoOi paboTe. 3arura oT4yeTa
MPOMCXOAUT B hopMe [I0K/Iazia CTY/AEHTa 110 J1abopaTtopHOii paboTe 1 OTBETOB CTY/AEHTA Ha BOMPOCHI TIPErofaBare/is.
B cnyuae, ecu oopmieHre 0TUeTa, ypoBeHb 3HaHUs U TTOBeZieHHe CTY/IeHTa BO BpeMsl 3al{UThl COOTBETCTBYIOT yKa3aHHbIM TPeOOBaHHsIM,
CTYZJeHT Io/yJaeT 3a4eT 1o faHHoM JIP.
OcHoBaHMeM 151 10pabOTKU MOT'YT CTy)KUTb:
- HeOpe)KHOe BBITIONHEHHE;
- HU3KOe KauecTBO rparyecKoro Marepuara;
OrueT He MOKeT ObITb MPUHAT U TIOAIEXUT TIepepaboTKe B CIyuae:
- OTCYTCTBUsI HEOOXO/JMBIX Pa3/iesioB;
- OTCYTCTBUsI HeobXoMMOro rpaduueckoro Marepuana;
- HEKOPPEKTHO! 00paboTKY pe3y/bTaToB BBIUMCIIEHHH;
- HEKOPPEKTHBIX BBIBOJIOB IO BBINOJHEHHOW paboTe, a TakXKe MPH OTCYTCTBUU 00bsSICHEHHSI TIOJTyYeHHbIX Pe3y/IbTaToB.
ITpueM oruera npezcTasisieT coboii cobecesjoBaHNe, B X0/ie KOTOPOTO CTYZEHT JJOJDKEH OTBETUTb Ha TeOPeTHUYeCKHe U NPAKTHUeCKHe BOIPOCHI
T0 JJaHHOM J1abopatopHoit pabote. ITpu oTBeTe OLieHUBAETCS IPAaBU/IBHOCTb U TIOJIHOTA OTBeTa. 3alljuTa 1IabopaTopHOi paboThl MOXKET ObITh
MpHU3HaHa Hey/I0B/IeTBOPUTE/IBHOM B C/Iyuae HU3KOrO YPOBHSI 3HaHMI CTy/|eHTa Mo TeMe J1abopaTtopHoit paboThl.

Bonpocs! K auddepennupoBaHHOMYy 3aueTy
1. [Tpegmet TepmoprHaMUKK. OCHOBHbBIE TIOHATHS U ONpeZie/ieHrsl. YpaBHeHMe COCTOsIHYSA. ['a30Basi MOCTOsIHHAsA M Macca MOJIst
H/lealbHOrO rasa.
. Cmecu rasoB. Crioco6bI 3a/laHust COCTaBa CMECH, PacyeT ra30BOM MOCTOSIHHOM ¥ MacChl MOJIsI CMeCH
. TTepBbIii 3aKOH TepMOAMHAMHUKHM Kak (hopMa 3aKOHA COXpPaHeHUs U NpeBpallieHust sHepruu. Pabora, pabouasi zuarpamma.
TenuioTa, TerioBasi juarpaMMa. BHyTpeHHsist 3Heprus, SHTa/bnus, cBOOOHAs SHeprusl, CB0O0Hast SHTA/bINS.
. AHa/mTHYeCKHe BbIpaKeHHs | 3aK0Ha TepMOJMHAMUKY C MCIT0/Ib30BaHHEM [1apaMeTPOB: BHYTPEHHsIsSI SHEPTUs U SHTa/IbITHS.
AHanuTrueckue BbIpa)keHUs I 3aKoHa TepMOJMHAMUKH C UCITO/Ib30BaHKWEM MTapaMeTPOB: CBOOOAHAsS SHEprysi U CBOOOAHAS SHTAIBITHSI.
TennoemMkocTb pabouero Tesa 1 cMecei.
V30X0pHBIii Nporjecc.
. MI306apHbiii miporiecc.
10. Vi3oTepmMuyeckuii mporjecc.
11. AppiabarHblii rporecc.
12. TTomMTpoMHbIH rponecc. XapaKkTepHble TPYIITbI TIOTUTPOIHBIX MTPOLIeCCOB.
13. TepmoarHamuKa 1otoka. OCHOBHBIE [JONYILeHNsI U yPaBHEeHUs!.
14. Teuenue B corutax u guddysopax. AHamm3 GopMel KaHaa.
15. CxopocTb TeueHus B KaHase. CKOPOCTb HCTeYeHHs U3 COIlIA.
16. MaccoBblii pacxof, uepe3 COIUIO.
17. XapakTepHble C/ly4au UCTeUeHHUs U3 COIIa.
18. Kputnueckuii pe>xuM ncreuennsi. Kputuueckuii epernag faBneHni, KpUTHUYeCKasi CKOPOCTb, MAaKCHMa/IbHBIM pacxof,.
19. II 3akoHa TepMogHaMUKU. OCHOBHBIe OTpe/ie/IeH!s] U MaTeMaTHye CKoe BblpaykeHMsl.
20. O6beuHeHHble ypaBHeHus | 1 11 3akOHOB TepMOJMHAMUKY /151 IPOCTBIX CUCTEM. YC/IOBUSI TEPMOJMHAMHUECKOTO PAaBHOBECHSL.
21. O6bemuHenHbIe ypaBHenust [ 1 I1 3akOHOB TEPMOJMHAMUKH [JIs1 CIOXKHBIX CHCTEM.
22. TIpsimoii 1 06paTHbIii LMKkl LIukier KapHo.
23. Huksst ABC. (Tunet IBC, nHAUKaTOpHAas AUarpaMma, OCHOBHBIEe [IOMYIIeHUs U LjeJId TepMOJUHAMUYeCKOro aHaju3a).
24. HUukset IBC (Tpunkiiepa).
25. Huksst IBC (OtTo u Jusens).
26. Hukss! I'TY ¢ noaBofoM Telia IpU MOCTOSIHHOM [JaB/IeHUH.
27. Huksel ['TY ¢ nogBOAOM Teruia Ipy MOCTOSIHHOM 00BeMe.
28. Lluksibl peakTUBHBIX Aurareseid. Luxi ITBP/I.
29. OcHOBHBbIe NTapamMeTpsl napa.

OCOENDUTAWN
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30. TepmogMHaMIYeCKHe ITPOL{eCCHl BOASHOTO Iapa.

31. DHTpONUs U 3HTaIBINS BOABI U BOASHOIO Mapa.

32. DHTpONUS U SHTA/IBINS BOZbI U BOASHOTO Napa. M30XopHbIii rpoliecc
33. DHTpONUS U HTAJBIHS BOJbI U BOZSHOTO napa. Vi3o0apHslii porjecc
34. DHTpoNMs U SHTAJBIHS BOABI U BOASHOrO napa. Vi3orepmuueckuii mporecc
35. DHTpONKS U SHTA/BITUS BOJbI U BOASHOTO Mapa. A/iuabaTHbIi TIpoLiecc
36. [lpoccenupoBanue ra3os 1 napos. IIporecc gpoccenupoBaHys.

37. dusndeckast cymHocTh 3ddekra Jxoymnst — TomricoHa.

38. PacueT spoccenupoBaHus BOASHOTO rapa 1o h-s guarpamme.

39. IIuk/bl NapocrIoBeIX ycTaHOBOK. I1apoBoii 1ukn KapHo

40. TeopeTHueCcKuii MTapoCUIOBOM LUK/ PeHKIHA

41. PereHepaTHBHbIN LJUKJI TAPOCHUIOBOM yCTaHOBKU

42. Tero(HKalMOHHBIE LUKIIbI

43. 11MK/ipl TapOra3oBbIX yCTaHOBOK

44. Pabounie Tesa X0JI0UIbHBIX YCTAHOBOK

45. 1Tyk/1 BO3AyLIHOM XONOAUIBHON YCTaHOBKU

46. LIk mapoKoMIIpe CCHOHHON XOJIOUIBHOM YCTaHOBKU

47. Lukn abcopOLMOHHOM X0/IOUIBHOMN YCTaHOBKH

48. Llyks1 paboTh! TeMI0BOro Hacoca

49. ukn CTupnuHra

50. Hukn MI'/] reneparopa

PacuerHo-rpaduueckas padora
PacuetHo-rpacduueckast paboTa rnpezcraBssieT COO0H aHaIN3 L{MK/Ia TETJIOBOM MalllMHBI B COOTBETCTBUU C MH/IUBH/yalbHBIM 3a/laHHEM.
B otuet BXoguT:
- rpacduueckoe u3obpakeHHe LMK/IA Ha quarpammax: TeruioBoit (T-s), paboueii (p-v), a [/is1 TAPOCUIOBBIX - U Ha i-S [rarpamme;
- orpe/ie/ieHre TepMOIMHAMHUUEeCKHX ITapaMeTPOB B KaXK/I0W XapaKTepHOW TOUKe IIUK/Ia;
- BbIBOZ, ypaBHeHust KI1/1 /7151 TET/IOBBIX MalllMH-JBUTaTeIeld WK XOIOAWIBHOTO KO3 UIMeHTa - A1 XOJIOAU/IbHBIX MalllKH.
Tpeboeanus kK opopmienuto - mo 'OCT 7.32-2017.

JuddepeHupoBaHHbI 3a4eT
IuddepeniipoBaHHbIN 3a4€T MpeAirionaraeT OTBEThI CTY/leHTa Ha 2 TeopeTUYeCKHX BOIPOCa U3 CIIMCKa BOIIPOCOB.
OuieHnBaeTCsi OJIHOTA U NPaBWILHOCTh OTBETA Ha BOIIPOCHI:
OrleHKa «yZOB/IETBOPUTE/TEHOY»: TIOJTHOTA OTBETA Ha BOTIPOCHI : He MeHee 50% 110 KaXkJOMy BOTIPOCY.
OLieHKa «X0pOLLO»: MIOJIHOTa OTBeTa Ha BONPOCHI: He MeHee 80% 110 Ka)K0My BOIIPOCY.
OlleHKa «OT/IMYHO»: TIOJIHOTA OTBeTa Ha BOMPOCh!: He MeHee 80% 110 KaX[,0My BOIIPOCY, OTBEThI Ha 2-3 [JONOHUTE/IBHBIX BOIIPOCa U3 CIHCKA CO
CTerneHbIO NIOJIHOTHI OTBeTa He MeHee 50% 110 KaXKA0MYy.
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IMacriopT oH/ia OL{eHOUHBIX CPeJiCTB

KYPC

CEMECTP

HaumeHoBaHHe pa3/ie/ioB U
JMUAAKTHYECKUX eJUHUL]

BCEI'O

AynuTopHbIe 3aHATHSA B
KOHTAKTHOH (hopme

BCET'O
Jleknuu
JlaGopaTopHBbIii
NPaKTHKYM
IIpakTHyeckue

3aHATUA

CamocTosaTe/1bHasA
paboTa cTyaeHToB

®opmupyemast
KoMIleTeHus, %

OIIK-1

HAMMEHOBAHUWE
OLEHOYHOI'O CPEJICTBA

Paspen 1. O01wias TepMoHAMHUKa.
IlepBblii 3aKOH TePMOJUHAMUKH.

33

18 6 12 0

15

Bomnpocsl no pasgeiny,
Oruet 1o JIP,
Bornpockl k
nuddepeHLIIPOBaHHOMY)
3auery,
KoHTposns
10CelaeMoCTH

Paspen 2. TepMoguHaMMKa NOTOKA.

26

11 6 5 0

15

20

Bomnpocs! no pasgeiny,
Ortuer 1o JIP,
Bormpockl k
nuddepeHIPOBaHHOMY)
3auery,
KoHTposnb
T10CEI[aeMOCTH

Pa3gen 3. Bropoii 3aKoH
TepMOAMHAMHMKH. AHAJIU3 IIUKJ/IOB
rasoBbIX TEI/IOBBIX MAIIMH MPSMOIo
LMK/,

33

18 10 0 8

15

20

Bomnpocs! 1o paszeny,
Bornpocsl K
v depeHLIPOBaHHOMY
3auery,
Kontponb
T10CeI{aeMOCTH

Pa3pen 4. PeanbHble rasel 4 naphbl.

20

15

20

Bomnpocs! no pasgeny,
Bormpockl k
nuddepeHLIPOBaHHOMY)
3auery,
KoHTposnb
TI0CEI[aeMOCTH

Paspen 5. IIUK/IbI IapPOCU/IOBBIX U
XO0JIOAU/TBHBIX YCTAHOBOK.

32

16 7 0 9

16

20

Bormpocs! 1o pasgeny,
PacuetHo-rpaduyeckast
pabora,
Bormpockl k
nuddepeHIIPOBaHHOMY)
3auery,
KoHTposns
T10CelaeMOCTH

Bcero 3a 4 cemecTp

144

68 34 17 17

76

100

Bcero no jucnyumninHe

144

68 34 17 17

76

100

15
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Kputepuu oneHuBanus

OIIK-1

Bonpocbl omkpbimozo muna:

Ne 1 Kak M3MeHHUTCS CKOPOCTh UCTeueHHs1 pabouero Tesia U3 COIJIa Ha KpUTUYECKOM PeXUMe TPH TOBBILIIEHUH JaB/eHust OKpY»Karoleit cpeapl? [laiite
pa3BEPHYTHI 060CHOBAaHHbIN OTBET.

Ne 2 Tlpu agpabaTHOM CKaTHU WEATBHOTO ra3a BHEIIHUMU CHlaMu coBepiteHa pabora 100 k. Kak n3mMeHuIack pu TOM BHYTPEHHSIST SHEPTHsT
3TOro rasa? [laiite pa3BépHyThIii 000CHOBAHHBIN OTBET.

Ne 3 Kakue 06/1actil pa3jesisieT HYDKHsisE [IOrpPaHHYHAsi KpHUBasi Ha TEPMOMHAMUUECKOH JUarpaMMe COCTOSTHHUS?

Ne 4 Kakue obmactil pa3gessieT BepXHsis [IOrpaHWYHask KpUBast Ha TePMOANHAMUUECKOH rarpaMMe COCTOSIHUS?

Ne 5 Kakoii 13 ciiejytomux MporieccoB sIB/SIETCS LUKINUeCKIUM?

- TIPOLIeCC, TIPK KOTOPOM J{aB/IEHHE OCTAeTCs TI0CTOSIHHBIM;
- TIPOLIeCC, MPY KOTOPOM TeMIIepaTypa 0CTAeTCst I0CTOSHHOM;

- TIPOLIECC, TIPH KOTOPOM CHCTEMa BO3BPALIAeTCsI B MCXOHOE COCTOSTHHE;
- TIPOLIeCC, TIPK KOTOPOM SHTPOIIHS OCTAETCS [TOCTOSHHOM.

BribepuTe NpaBU/IBHBINA OTBET, 000CHY#TE ero ¥ MOSCHHUTE KaK W3MeHsIeTCsl BHYTPEHHsIsE SHePrHsl B JaHHOM TIpoLjecce.
Ne 6 Kakoit U3 C/ie[iyroLiyx MpoLeccoB sIBISeTCs 00paTUMbIM?

- TIPOLIECC, TIPH KOTOPOM JaBJIEHHE OCTAeTCs TI0CTOSTHHBIM;
- TIPOL|eCC, KOTOPBIA MOXKeT ObITh MOTHOCTHIO 06OpalljeH 6e3 3MeHeHHs OKpy)Katolliel cpejbl;
- TIPOLIECC, TIPH KOTOPOM 0BBEM OCTAETCs TIOCTOSIHHBIM;

- TIPOLIECC, TIPK KOTOPOM SHTPOIIHS OCTAETCS [TOCTOSHHOM.

BribepuTe NpaBU/IBHBIN OTBET, 000CHY#ITE €ro v MOsICHUTE I7je UCIOMb3YITCS TaKhe MPOL{eCChl.
Ne 7 Kakue U3 ce[[yoLuX NpoLieCcCOB SIBISIOTCA U30TePMUYeCKUMU?

- TIPOLIeCC, TIPY KOTOPOM [IaB/IeHHe OCTAeTCs TOCTOSTHHBIM;
- TIPOL{eCC, MPY KOTOPOM TeMIepaTypa OCTaeTCs TOCTOSTHHOM;

- TIpOLiecc, pH KOTOPOM 06BeM 0CTaeTCst IIOCTOSIHHBIM;

- TIPOLeCC, TIPY KOTOPOM BHYTPEHHsIs 3HEPIysi 0CTAeTCs TOCTOSTHHOM.

BribepuTe npaBUIbHBIE OTBETHI U JjaliTe pa3BEépHyTOE 060CHOBaHMeE.
Ne 8 Kakue 13 creflylolyx yTBep)KeH!ii BepHbI /i anabaTiHyeckoro rporecca?

- TeryI006MeH C OKPY’KaloIL|eil Cpefjoit OTCYTCTBYeT;

- laB/IeHHe 0CTaeTCsl MOCTOSTHHBIM;

- 06beM 0CTaeTCst MOCTOSIHHBIM;

- U3MeHeHYe BHYTPeHHeH sHepruy paBHO paboTe, COBepIIEHHON CHCTEMOI;

BeibepuTe rpaBusibHbIE OTBETHI U [IaiiTe pa3BEpHyTOE 000CHOBAHHE.
Ne 9 Kakue 13 cieyIOIUX YTBEPKI€HUIH BePHBI JI7isi BTOPOTO 3aKOHA TePMOAWHAMUKH?
- SHTPOTHS 3aMKHYTOW CUCTEMBI HUKOT/]A He YMEHBIIIaeTCsl;
- SHeprusi He MOXKET ObITh CO3[aHa UM YHUUTOXKEHa,;
- TEIJI0 He MOXXeT CaMOIPOX3BOJILHO TIEPEXOJUTh OT XOJIOAHOTO TeJia K ropsiueMy;
- IIp¥ abCOJIFOTHOM HyJle TeMIlepaTyphbl SHTPOIHS HAealbHOr0 KPUCTaslla CTPEMUTCS K HYJTIO.

BribepuTe npaBUIIbHBIE OTBETHI U JaiiTe pa3BEpHyTOe 000CHOBaHUe.
Ne 10 Kakoii U3 cJieyIOLIMX 3aKOHOB TEPMOJMHAMUKH YTBEPIKAAET, UTO SHEPTHsI He MOXKET ObITh CO3/laHa MJIM YHUUTOXKEHA, a TOJIbKO Tpeobpa3oBaHa 3
OJHOM (OPMBI B APYTYIO?
- [epBbIii 3aKOH TePMOJVHAMUKI
- BTopoii 3ak0H TepMOMHAMUKH
- TpeTwuii 3aKOH TepMOJMHAMUKH

BribepuTe NpaBUIBHBIN OTBET U TIOSICHUTE €T0.
Bonpocbl 3akpbimozo muna:
Ne 1 Bribepute ytBepkzeHue, HE siBiisitoljeecs: XapakTepUCTHUKOM TepMOJMHAMUUECKOT0 METO/a MCCIe/JOBaHHSI:

A. TepmoanHamMuiKa 6a3upyeTcsi Ha 3X 3aKOHaX MM Havaslax, [0/IyuYeHHBIX SKCIIepUMEHTaIbHO
b. TepmMoanHamMuKa orepupyeT TOHSATHSIMU U BE/IMYMHAMHY, CYIJHOCTh KOTOPBIX He 3aBUCHT OT 3HaHMII O CTPYKTYpe BellecTBa
B. BeIBOZibI TEPMOAMHAMUKY BEPHBI i1l MAKPOCKOITMUECKUX CHCTeM KOHEUHBIX Pa3MepoB

I". B ocHOBe TepMOZIMHAMUKH JIeXKaT TeOPETHUECKHe U IKCIIePUMEHTaIbHbIe 3HAHHsI 0 XUMUUYECKOM COCTaBe [a30B U XKUIKOCTeH, UX
MEeXXMOJIEKY/ISIPHBIX CBSI35X
Ne 2 Kakue 13 nprBe/ieHHbIX HIDKE YTBEPXK/EHHI OTPe/IesIsIoT CBOicTBa paboThl Kak GopMbl 0OMeHa SHepruei?

A. Pabota — 3T0 (yHKLMsI IpoLiecca, KOJIMYeCTBO PaboThI B IPOLIeCCe 3aBUCHT OT MyTH TePexoja U3 OAHOTO COCTOSHUS B [Ipyroe
B. CoBepiueHue paboThl BCerya CBsI3aHO C MaJieHHeM JaB/ieHust B TePMOAUHAMUYECKOH CUCTeMe

B. Dnemenrapnas pabora dl — He 06azaet cBoiicTBamMu rmosiHOTO Ariddeperiana (3To 6eCKOHEUHO Maioe KOMUeCTBO PaboThi)
I. TIpu KPyroBoM MpoLiecce CHCTeMa IMOJyYaeT OT OKPY)KatoleH cpefibl (/M OTJAeT eii) HeKOTOPOe KOIMYeCTBO SHeprur

[I. PaboTa 3TO TepMOAMHAMMYECKOE CBOMCTBO BeIleCTBA, KOTOPOE YKa3bIBaeT yPOBeHb SHEPTUH, COXPAaHEHHOM B ero MOJIEKY/ISIPHOM CTPYKTYpe.
Ne 3 YcTaHOBHTE COOTBETCTBHE MEX/LY THIIOM [IBUTaTessl ¥ LIUKJIOM ero paboTsl:

A. 6eckOMITpeCCOpHBIN AW3e/bHbIN ABUraTens 1. uka TpuHK/epa
B. kap6ropaTopHbIii JBUraTesib 2. nukn Kapao
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B. KOMITpeCCOpHBIi AW3e/bHBIN ABUraTesb 3. yuka dusens
4. yukn Xamdpu
5. uukn OTTo
6. nuka CtupavHra

Ne 4 YcraHOBHTE COOTBETCTBHE MeK/y TUIIOM YCTPOMCTBA M PelllaeMOM C ero TIOMOLL[BIO 3aZaueii:

A. yBenueHHe CKOPOCTH CBEPX3BYKOBOTO ITOTOKa 1. suddy3sop B popme paciumpsirorierocsi KaHana
b. ymeHbliIeHe CKOPOCTH [J03ByKOBOI'O TTOTOKa 2. coruio B (hopMe pacILMpsIOLLerocs KaHasa
B. pasroH 1oToka oT /103ByKOBOM /I0 CBEPX3BYKOBOM CKOPOCTH 3. Iuddy30p B hopMe CyKMBarOIerocsi KaHana
4. coruto B (hopMe Cy)KMBAIOILErOCst KaHasa
5. coruio JlaBans

Ne 5 Bribepute 13 crivcka (akTophl, BAUSIOIME Ha MaCCOBBIN CeKYH/HBIN Pacxof HzeasbHOro rasa yepes COoIvio:
A. njomazb BLIXOJHOIO CeyeHUs KaHana
b. avnHa KaHana
B. HauasibHOe coCTOsIHMe ra3a
I". dusuyeckast npupoza pabouero Tena

[l mepenia/; jaB/eHUi B core
Ne 6 Ha pucyHKe TpeficTaB/eHa CxeMa [1apora3oBoii TerioBoi ycraHoBKM. COOTHeCHTe Ha3BaHHMe 3/71eMeHTa U [Py, yKa3aHHYIO Ha CXeme.

Tonsuby

¥

/ |\

Bo3dyx

Boda

A. xoMnpeccop;

b. Hacoc;

B. kamepa cropanusi;

I'. pereHepaTUBHBIN OJ0rpeBaTeb;

[I. TypbuHa;
Ne 7 BbibepuTe U3 crivcka (akTopbl, BAMSIIOLINE HA CKOPOCTb UCTEUeHHsI H/iealbHOro ra3a yepes COIvo:

A. mapameTpsI ra3a Ha BXOfie B COILIO
b. ¢usmnueckas nprpozga pabouero Tesa
B. nioia/ib BEIXOAHOTO CeueHHst KaHasa

I'. mepenaz faBieHuii B corie
Ne 8 Kak u3MeHseTcsl TeMIiepaTypa peabHOr0 rasa IpH ipoccerpoBaHun?

A. ymeHblaeTcs
B. yBenmuuBaercs
B. ocraercst mocTostHHON

I'. MO’KeT yMeHbIIAThCS WK YBEJIMIMBATHCS B 3aBICHMOCTH OT HauaIbHOTO COCTOSTHUSA rasa
Ne 9 Ha pucyHKe npe/icTaBeHa cxeMa I1apoOKeKTOPHOW XO/I0AUIbHON ycTaHOBKH. COOTHECHTe Ha3BaHUe /IeMeHTa U LUdpY, yKa3aHHYIO Ha CXeMe.
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:

A. KOH/IeHcaTop;

b. pefyKI[IOHHBI BEHTH/Ib;
B. xoté;

I'. ucnapurerns;

[. Hacoc;

E. mapoBoii 3KeKTop;
Ne 10 YcTaHOBUTE MPABU/IBHYO MOC/IE0BATE/IBHOCTD Y3/10B ra30TypOMHHOTO ABUTaTeIst 0 XOAY JBIKEHHs] Haberaroliero noToka Bo3ayxa:

A. Typbuna
b. xamepa cropanus
B. xomnpeccop

I corio

18 22488



