MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

TEPMOJVNHAMMKA

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3paborunk pabdoueii
MPOrpamMMebI

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HPOEKTI/IPOBBHI/IE TEXHO/IOTHYeCKHUX NMPOoLeCcCoB NMPOU3BOACTBA
dBHAIIMOHHBIX, PAKETHBIX anraTeneii U JHepreTuYeCKuX yCTaHOBOK

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITIAPATOB

A8 IBUTATEJ/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
AITITAPATOB

A YACDHI (o Ha MU0 BH/IOB 3aHATHH) o

E = ﬁ AYAUTOPHBIE 3AHATUSA | CAMOCTOATE/IBHASI PABOTA B
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
CaBuenko ['puropuii bopucosuy, crapiuii npernosiasaTeib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJNHAMUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocobHOCTh MPpUMEHATbL €CTeCTBEHHOHdYUYHbIE U O6H_IEI/IH)KEHEPHLIG " SKCII€epUMEHTA/IbHOTO
HCCieg0BaHuA AJ1d pellIeHda WHXXeHEePHBIX 3a[adu HpOCI)ECCI/IOHaf[bHOI\/JI AedaTe/IbHOCTH

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
OIIK-1
3HAHUA:
Ha YpPOBHe Npe/iCTaB/eHuI:
- OCHOBHbI€e 3aKOHbI TEPMOJJUHAMUKH NTPUMEHUTE/LHO K TelJIOBbIM MallliHaM;
- MeTOZIbl ¥ a7ITOPUTMBI aHa/lK3a TepMOANHAMUUeCKOrO TelJIOBbIX MallliH;
Ha ypOBHE BOCIIPOV3Be/IeHUS:
- MeToZibI aHamu3a 3G GeKTHBHOCTH pabOThI TEIIOBLIX MAIIMH U YCTaHOBOK;
Ha YpOBHe MIOHUMaHUS:
- IOHMMaHue B3aMMOCBS31 OCHOBHBIX TePMOJUHAMHUYeCKMX [lapaMeTpPOB B Pa3/IMYHbIX Npolieccax;
- IOHUMaHue 0COOeHHOCTel TepMOAMHAMUYECKUX MTPOLIeCCOB, MPOTEKAIOIIMX B TEIJIOBBIX MalllMHAX;
YMeHus:
- IPOBOAWTH aHaMM3 paboThI TEM/IOBBIX MAILLIMH U YCTaHOBOK;
- TIDOBOZWTH 9SKCIIePUMEHTasbHble MCC/Ie[OBAHUSI TePMOAWHAMHUECKUX TIPOLIeCCOB paboumx Tesn
TEIUIOBBIX MalllMH;
HABbIKU:
- pacueT OCHOBHBIX TePMOJVMHAMUUYECKUX XapaKTePUCTHK TEIJIOBBIX MallIKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia TEPMOJMHAMUKA sBsieTcs JUCITUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHnto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHblx dguzamesnetl.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATHUKA, ®PU3UKA.

CopiepkaHve JUCIHMIVIMHBI ~ SIBJIAeTCS OCHOBOW mjii  ocBoeHus gucturuivd: ITPUBOPBI U
OBOPYJOBAHUE, TEOPUA 1 KOHCTPYUPOBAHUE BP/, TEIIVIOIIEPEJTAUA.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-5 — CrniocobeH pa3pabarhiBaTh (pU3nUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TTPOLIeCCOB,

SIBJIEHUM U O6’BeKTOB, OTHOCAIIMXCA K HpOCpeCCHOHaJILHOﬁ ccl)epe AedATe/IbBHOCTU [JId pelleHusd
WH)XE€HEDHBIX 3d/1a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g%,
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Pazpaen 1. O6uwias TepmoguHaMuKa. IlepBblil 3aK0H TePMOAUHAMHKH.
Beeienue, KpaTKasi UCTOPUs U IIepPCTIeKTHUBbI Pa3BUTHUsI TepMOJUHAMUKU. OCHOBHbIe
paBHOBeCHbIe TepMOJAUHAMUYeCKHe NpoLiecchl. COOTHOLIEHUS] MeXKAY
2 4 napametpamu. TerioeMKOCTb pabouero Teja, U3MeHeHHe BHyTPeHHel SHepriu 1 38 22 6 12 4 16 20
SHTa/BINY B Nporieccax. PaboTa pacivpenys 1 pacrionaraemas pa6ora,
KO/TAYeCTBO Terl/ia MpoLeccoB. TennoBast JuarpamMma rnpoLeccoB, U3MeHeHus
SHTPOIHH.
Paspen 2. TepmopuHaMuKa noToka. OCHOBHbIe NOHATHS U ypaBHeHUsl. YpaBHeHUe
2 4 MepBOro 3aKOHa TePMOJAMHAMHUKH /151 oToKa. TeueHue B comiax u Auddysopax. 30 15 6 5 4 15 20
CKOpOCTb HCTeueHHst U3 coria. MaccoBblif pacxof, yepes corio. Kpuriaeckuit
PeXXUM UCTeueHHst. XapaKTepHble CTyydasi MCTeueHHsl.
Paspen 3. Bropoii 3aK0H TepMOAHHAMHKH. AHA/TN3 [IUKJIOB ra30BbIX TEeNJIOBBIX
MalluH NPAMOro HUK/a. MeTO,E[bI HCC/ie0BaHMs TelJIOBbIX MallWH B
TeXHUYeCKOi TepMorHamuKe. IIpsiMbie 1 o6paTHble LuK/bl. Lukiel KapHo.
P 4 Maremarnueckasi GopMy/IMpOBKa BTOPOTO 3aKOHA TePMOJWHAMHUKH. BTopoii 3akoH u 30 15 10 0 5 15 20
yc/10BHA TEPMOAMHAMHUYECKOI0 paBHOBECHUSA /1 MTPOCTHIX W CJIOXKHBIX
TepMoJHHaMHuecKux cucTeM. TepMoguHaMuyuecKre NpoLiecchl B KOMIIpeccopax 1
TypﬁnHax. TEpMO,E[PIHaMPI‘-IECKl/Iﬁ aHa/In3 LUKJ/I0B ra30BbIX TEIJIOBBIX MalllAH.
Ananu3s nuknoB pasnuuHbix Turos [IBC, I'TY, BP, XKP/.
Pa3paen 4. PeanbHble rassl ¥ napsl. [1apsl 1 BofsHO# 1ap. OCHOBHBIE TIOHSATHS U
onpegesnienus. [Iponecc nmapoo6pasosanust. TpoiiHast Touka. BiaXkHblIi rap v ero
2 4 rapameTpsl. TersioBast ¥ SHTa/bIUKHAS JUarpaMMbl BOJSHOTO Mapa. 24 9 5 0 4 15 20
TepMOﬂl/lHaMl/l‘-leCKl/le TIPOL{eCChbl U3MeHeHMs COCTOAHWA BOAAHOrO Iapa.
JlpoccemipoBaHye rasos.
Paspen 5. IIMK/IBI NAPOCHJIOBBIX H X0I0AH/IBHBIX YCTAHOBOK. AHa/IN3
T1IapOCHJIOBBIX LTUKJ/IOB KapHu u PeHKUHa. Bl/IHapHBIE u TEIUIOClJI/lKaL[l/IOHHl:IE LUKJ/IBL.
2 4 OﬁpaTHble TepMOJUHaMWYeCKHe LIUKJIbI TeIJIOBBIX MalllWH. Pa3HOBl/IAHOCTH 22 7 7 0 0 15 20
O6paTHbIX LMKJIOB. T'azoBble X0JI0AW/IbHbIE MAaLLIAHbI U UX LIAKJIbI. Honyqel-me
CKIDKeHHBIX ra3oB. TepmoziHamMyKa 6e3MaliiHHOro npeobpa3oBaHust SHEPrrH.
I1nasma B IpUpOZie ¥ TeXHUKe.
Bcero 3a 4 cemecTp 144 68 34 17 17 76 100
Bcero no agucuuninHe 144 68 34 17 17 76 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HaumeHOBaHUe pa3fea
Tema NPAKTHYECKOr'o 3aHATUA ayA.
n/n JUCLIUIIUHBI
JdacoB
o W3yueHvie MeTOZIOB pelieHus
Pazpgen 1. O6iiast TepMmoariHaMuKa. [1epebiii Y /0B P
1 MpaKTUUeCKUX 3a/jad 10 paszeiy; pelieHye 4
3aKOH TepMOJAWMHAMUKH.
MPpAaKTUUECKUX 3a4d4
W3yueHvie MeTOZIOB pelieHus
2 |Pa3gen 2. TepMogvHaMyKa IIOTOKaA. MpaKTUYeCKUX 3ajad I10 paszesly; pelieHue 4
MPpAaKTUUECKUX 3a4d4
Pazpen 3. Bropoii 3aKOH TepMOJUHAMUKHU.
Ananmu3 IJMKJ/IOB TeIJIOBbIX MAIIIWH -
3  |AHanu3 LMKI/OB ra30BbIX TEIJIOBbIX MallluH o 5
ABUTIaTe/Ier Ha hea/IbHOM I'a3e
TIpAMOro LIKKJIA.
4 AHanus napoCcuioBbIX LIUKJIOB 2
5 Pazgen 4. PeasibHbie rasbl U Maphl. AHa3 00paTHBIX LUK/IOB TEIIOBBIX 9
MalllnH
Bcero 3a 4 cemectp 17
3.3. JIaGopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHMe pa3jesa
Tema JlaﬁopaTopﬂoro NpdKTHKyMd dyA.
n/n JHUCHMILIAHBI YACOB

Pazgen 1. O6iast TepMoATHaMUKa.
[TepBhbiii 3aKOH TepMOAUHAMUKHU.

OrnpefienieHrie yHUBEPCAJIbHOUM ra30BOU MOCTOSIHHOM
METOZIOM OTKauKH

27526




2 OrnpefiesieHrie COOTHOLLEHUS TEIIOEMKOCTEN 4
Bo3ayxa no merony Kiemana-/le3opma
3 WccnenoBanue TepMoguHaMuue CKUX IapaMeTpoB U 4
XapaKTepUCTHK TIPH CXKAaTHU pabouero Tesa
WccnenoBanue ncredeHuys rasa yepes
4  |Pa3gen 2. TepmoguHaMyKa MOTOKaA. A p 5
CY)>KUBAIOLLeeCs COILIO
Bcero 3a 4 cemecTp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep 1 HaumMeHOBaHHe Oo0nemMm,
CopepixaHue yue0HOro 3aaHusA
n/n pasfea JUCHHUILIMHBI 4acos
V3ydeHue nipe/yCMOTPEHHBIX TPOrpaMMOK
Pazgen 1. O6mias v Peay p porp N
o IWJAKTUUeCKUX eUHUL] [0 KOHCIIeKTaM JIeKIUi U
1 |TepmogvHamuKa. [1epBbiit 3aKOH . 16
pekoMeHayeMol nuTepatype. OopMieHre OTYeTOB IO
TepMOAUHAMUKMU.
naboparopHbIM paboTam
N3yueHue nipelyCMOTPEHHBIX POTrPaMMOi
2 Pasgen 2. TepmoarHaMyKa IUAAKTUUeCKUX eUHUL] I10 KOHCIIeKTaM JIeKIUi U 15
TMOTOKa. pekoMeHayemol nrTepatype. OgopmMieHre 0TYeTOB IO
nabopaTopHbIM paboTam
Paznen 3. Bropoii 3akoH o
N3yueHue npeyCMOTPEHHBIX POrpaMMOK
TePMOAUHAMUKU. AHAJU3 LIUK/IOB o
3 IUNAKTUUECKUX eIMHUL] 0 KOHCIIeKTaM JIeKLIUU 1 15
ra3oBbIX TEIVIOBBIX MalllWH CKOMEHIVEMOI JHTEDATYDE
MPSMOTro LUK/a. p a4 patype.
W3yueHue mipe/lyCMOTPEeHHBIX ITPOrpaMMoii
4 |Pa3pen 4. PeanbHble Ta3bl U Maphl. [UAaKTUYUE CKUX €IMHUL] TI0 KOHCTIEKTaM JIeKIUNA 1 15
peKOMeH/lyeMOU JIuTeparype.
W3yueHue mipe/lyCMOTPEeHHBIX ITPOrpaMMoii
5 Pazgen 5. LIMK/IbI TapOCUIIOBBIX U |IUAAKTAYECKUX eIUHUL] T10 KOHCIIEKTaM JIEKLUH 1 15
XOJOAWIbHBIX YCTAaHOBOK. pekoMmeHayemoi nuteparype. OdopmieHre pacueTHO-
rpacduueckoii paboThI.
Bcero 3a 4 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 |6 7 8 9 (10 11 12 13 14 15 |16| 17
OT4. 110 Oru. o Oru. o BP3II Bonm
4 BP3/1|BP3[1|BP3]] . BP3|4PBP3M1| JIP, |BP3M|AP/BP3| JIP, |BP3[|BP3[ ’| AP P:
JIP, BP3/1 BP3] BP3I PI'P OK3

YcnoBHbIe 0003HaUEHUS:
e JIP — aparHoCTHUeCKasi paboTa;
e BP3/] — Bonpock! o paszeny;
¢ Ortu. o JIP — otyert no JIP;
¢ PI'P — pacueTHO-rpaduueckas pabora;
e Borp. 3K3 — BOIPOCHI K 5K3aMEHY.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e BOMPOCHI TIO pa3fieny;
e otuet 1o JIP;
e pacueTHO-rpaduueckas paboTa;
¢ BOMPOCHI K 5K3aMEHY.

HpOME)KyTO‘lHaﬂ dTTeCTalus ITPOBOJUTCA B ¢)opMax:
¢ 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa 3HepreTuyeckux cucreM. Ku.
1 TepmogrHaMMKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2014, 31. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoanHaMuyKa HepreTuueckux cucreM. KH.
1 TepMoZMiHaMHKa TOMOTeHHBIX U rereporeHHbix cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2014, 215 3k3.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepMoarHaMuKa sHepreTuueckux cucrem. Ku.
2 Texuuueckast tepmoguHamuka. CI16.5TTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014, 371. pec.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texuuueckas TepmoguHamuka. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoea, 2014, 215 3k3.

5. B. B. Caxun, E. M. I'epiuman. . TepMoziiHaMyKa HepreTUUeCKUX CUCTEM B MpHMMepax U 3ajauax.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 241 3K3.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTUuyecKrx CUCTeM B IIpUMepax U 3ajjadax.
CII6.FI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 371. pec.

7. H. M. lupenbmaH. . Texuuueckas TepmoguHamuka. CaHkt-ITetepOypr: Jlanb, 2021, 351. pec.

. H. M. IlupenbMman. . Texuuueckas TepmoauHamuka. CIT6.: Jlanb, 2021, 25 3k3.

9. IO. B. Anuckesuy, A. M. T'opbauéga, [I. I'. KpaBueHko. . TepmoauHamuka. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2016, 371. pec.

10. FO. B. AnuckeBuy, A. M. T'opbauésa, 1. I'. KpaBuenko. . TepmoguHamuka. CI16.6I'TY "BOEHMEX"

uM. 1. @. YcruHoBa, 2016, 60 3k3.

[ee)

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas riardopma FOpaiit. [t By30B 1 CCy30B.;
2. http://library.voenmeh.ru/jirbis2 — ®yHngamenranbhas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YcTUHOBA.

COBpEMEHHLIe HpOClJECCI/IOHa]'IbH]:Ie GEETS JaHHBIX:

1. https://rusneb.ru — HairionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 3neKkTpoHHas 6rboTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

WHudopmaliioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUUYECKOTO PerynupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:
He TpeOyeTcsi.
5.6. b opmalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. lHTepakTHBHas JOCKa.

6.3. J/TabopaTopHbIe 3aHATHA:
1. JTabopaTopHble cTeH/jbl [10 TEPMOAAMHAMUKE U TeIloNepesaye.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa TEPMOAVMHAMMKA sBaseTcs JUCLIMIUIMHOM 00s3aTe/lbHOM dacTH 0O/ioka 1
MpOrpamMMBbl MOATOTOBKH 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A8 IBUTATE/IN 1 DHEPT'OYCTAHOBKMU JIETATEJIBHBIX ATIITAPATOB.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 cnoco6HOCTh TIPUMEHSATh eCcTeCTBeHHOHAayuHble W OOLerH)XeHepHble W 3KCIIePUMEHTATBLHOTO
WCCIeIOBaHMS [Jis PellieHrs MH)KeHepHBIX 3a/jau podeCCUOHATBHOM /IeATeTbHOCTH.

Copep>kaHue AUCLIUIIIMHBI OXBaThIBAaeT KPYT BOMPOCOB, CBA3aHHBIX C U3yueHHeM (PyHAaMeHTaTbHbIX 3aKOHOB
B3aMMHOTO TIpeoOpa30BaHus TETVIOBOM M MeXaHWUeCKOW SHEePruM, aHa/IM30M TepMOJWHAMUYECKHX TIPOL[ECCOB
WJieabHBIX U peasibHbIX Ta30B, B TOM UKMC/Ie B TIOTOKE BellleCcTBa, TEOPUH TeIIOBLIX ABUraTesel, XOJ0AUIbHBIX
YCTaHOBOK U TeIJIOBLIX HACOCOB, 3JIEMEHTOB XMMUUECKON 1 HePaBHOBECHOM TePMOJUHAMUKH.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOMPOCHI TIO pasfieny;
e oruet 1o JIP;
¢ pacueTHO-rpaduueckas paboTa;
*  BONPOCHI K IK3aMEHY.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI

MIpelyCMOTPEHbI JIEKI[UOHHBIe 3aHATHS (34 4.), TpakTudeckue 3aHsaTHs (17 4.), mabopatopHsIii MpakTUKyM (17
4.), camMoCTosATe/IbHasA paboTta crynenTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TEPMOJMHAMMKA

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. O0ujas TepMoguHaMuKa. IlepBblii 3aK0H TePMOAMHAMHUKH.

V3yueHue MpeslyCMOTPEHHBIX
MPOrpaMMOH TUIAaKTUUECKUX eZIUHUI] TI0
KOHCIIEKTaM JIEKITUI U PeKOMeH/TyeMOM
ymreparype. OdopmieHre OTUETOB 110
naboparopHbeIM paboTam

H. M. llupensmaH. . TexHrueckast TepMOJMHaMUKA:
Cankr-ITetepOypr: Jlanb, 2021 (1, 2, 3, 4, 5)
FO. B. Anuckesuu, A. M. T'opbauéga, [I. I.
Kpagsuenko. . Tepmogunamrika: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016
(JTaboparopHsie pabotsr 1, 2, 3)

B. B. CaxuH, E. M. l'epiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts I)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoiMHaMKKa SHepreTUueCKuX
cucreM. KH. 1 TepMoarHamMyKa rOMOTeHHBIX U
rereporeHHbix cuctem: CI16.BT'TY "BOEHMEX"
uMm. [1. ®. Ycrunosa, 2014 (1, 2, 3, 4, 5)

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMUKa
SHEepreTUUeCKUX CUCTEM B pUMepax U 3ajayax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa,
2016 (Hacts I)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoziHaMyKa SHepreTruueCcKux
cucteM. KH. 1 TepmMoarHaMUKa rOMOTeHHBIX U
reteporeHHbIX cuctem: CIT6.BT'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2014 (1, 2, 3, 4, 5)

H. M. llupensmaH. . TexHuueckas TepMOJMHAMUKA:
CII6.: Jlans, 2021 (1, 2, 3, 4, 5)

1O. B. Anauckenuy, A. M. T'opb6auéga, 1. T.
Kpagsuenko. . Tepmogunamrika: CI16.BT'TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2016

(JTabopatopHbie paboTsr 1, 2, 3)

16

Wroro no pa3geny 1

16

Pazgen 2. TepmoauHaMyKa noToka.

V3yueHue mpesyCMOTPEHHbIX
MPOrpaMMO¥ TUaKTUUECKUX eMHHI] TI0
KOHCTIEKTaM JIeKIIAH U peKOMeHyeMoi
nurteparype. OdopmiieHre OTUETOB 110
/1abopaTopHBIM paboTam

H. M. llupensmaH. . TexHuueckas TepMOJUHAMUKA:
CII6.: JIanb, 2021 (6)

1O. B. Anuckeeny, A. M. T'opbauéga, /1. T
KpaeueHko. . Tepmoaunamuka: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2016
(JTabopartopHas pabota Ned)

H. M. llupenbmaH. . TexHuueckas TepMOJAUHAMUKA:
Cankr-IletepOypr: Jlanb, 2021 (6)

B. B. CaxuH, E. M. l'epniuman. . TepMoarHamMuKa

11

15
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SHEepreTUUeCKUX CUCTEM B MpUMepax U 3ajayax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa,
2016 (Yacts I)

1O. B. Anauckeny, A. M. T'opbauéga, . T
Kpaguenko. . Tepmoaunamuka: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2016
(JTaboparopHas pabota Ned)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepmoAHaMMKa 3HepreTUYeCcKUX
cucreM. KH. 1 TepMoarHamMyKa roMOTreHHBIX U
reteporeHHbix cuctem: CI16.BI'TY "BOEHMEX"
mM. [1. ®. YcrurHoBa, 2014 (5)

B. B. Caxumn, E. M. I'epnmumas. . TepMoagrHaMUKa
SHepreTUUeCKUX CUCTEM B MpUMepax U 3afjayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2016 (Hacts I)

B. B. CaxuH ; BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa. TepMoziiHaMUKa SHepreTruueCcKux
cucteM. KH. 1 TepmoarHaMHKa rOMOTe€HHBIX U
reteporeHHbix cucrem: CI16.BT'TY "BOEHMEX"
uM. [1. @. YcrunHosa, 2014 (5)

Wrtoro no pasgeny 2

15

Pa3;1en 3. BTOpOﬁ 3dKOH TeEPpMO/JUHAMUKH. Ananus LUKJ/IOB I'd30BbIX TEIUVIOBbIX MAIIIMH ITPAMOro LUK/Id.

V3yueHue rpeflyCMOTpeHHbIX
MIPOrpaMMOoi Ju/laKTUYeCKUX eJUHUL] II0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
JTeparype.

B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B ITpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (YacTs 1)
H. M. LlupensMmas. . TexHuueckass TepMOJUHAMUKA:
Cankr-ITetepOypr: Jlanb, 2021 (2, 8, 10)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoarHaMKKa 3HepreTHYeCcKUX
cucreM. KH. 2 TexHnueckasi TepMOJHAMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts IV)
H. M. llupensmaH. . TexHnueckas TepMOJUHAMUKA:
CII6.: Jlans, 2021 (2, 8, 10)
B. B. CaxuH, E. M. I'epiiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B ITpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2016 (Yacts II)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepmoAHaMMKa 3HepreTUyeCcKUX
cucreM. KH. 2 TexHrueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts 1V)

15

Wrtoro no pa3geny 3

15

Paspen 4. PeanibHbIe ra3bl U n1aphl.

W3yueHue ripeslyCMOTpeHHbIX
MIpOrpaMMoi Ju/laKTUYeCKUX eJUHUL] IO
KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou
JTeparype.

H. M. lupensmas. . TexHuueckas TepMOJAHAMUKA:
CankT-ITetep6Oypr: Jlanb, 2021 (7)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
9HepreTUUeCKUX CUCTEM B IIpUMepax U 3afiadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts 1)
H. M. LlupenbMmas. . TexHuueckas TepMoJAHAMUKaA:
CII6.: Jlanb, 2021 (7)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3afjadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Hacts 1)
B. B. Caxun ; BI'TY "BOEHMEX" um. . ®.
YcrrHoBa. TepMoziHaMUKa SHepreTruueCcKux
cucrem. Kn. 1 TepmoarHaMyka rOMOTreHHBIX U
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reteporeHHbIX cuctem: CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (5)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoiiHaMyKa SHepreTUUeCKuX
cucreM. KH. 1 TepMoarHamM1Ka rOMOTeHHBIX U
reteporeHHbix cucrem: CITI6.BI'TY "BOEHMEX"
um. [. . Ycrunora, 2014 (5)

Wrtoro no pazgeny 4

15

Pazgen 5. Iluk/ibl NapoCU/IOBBIX U X0/I0AWIBHBIX YCTAHOBOK.

V3yueHue rpejyCMOTPEHHBIX
MPOrpaMMO¥ AW/JaKTHUECKUX eJUHHL] 110
KOHCITEKTaM JIeKLIH U peKOMeH/yeMOoi
nuTeparype. OcdopmiieHre pacueTHO-
rpaduueckoi paboThI.

H. M. llupensman. . TexHuueckas TepMOAUHAMUKA:
Cawnkr-ITetep6ypr: Jlanb, 2021 (10, 11, 12, 13)
B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
JHepreTUUeCKUX CUCTEM B IIpUMepax U 3afiayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (YacTs I1)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcrunoBa. TepMovHaMUKa SHepreTUyeCKUX
cucrem. Kn. 2 TexHrueckass TepMOAUHAMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOoBa,
2014 (13, 14, 15)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmogyHaMyKa 3HepreTuye CKux
cucrem. Kn. 2 TexHuueckas TepMOAUHAMUKA:
CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2014 (13, 14, 15)

B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
SHepreTUUeCKHUX CUCTEM B IIPUMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts II)

H. M. llupensmaH. . TexHuueckas TepMOJUHAMUKA:
CII6.: Jlanb, 2021 (10, 11, 12, 13)
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Wroro no pasgeny 5

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCKI TI0 pa3/eny;

e oruet 1o JIP;

e pacueTHO-rpaduueckas paboTa;
¢ BOIMPOCHI K 3K3aMeHY;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bomnpocs! o pasjeny

Bornpockl no pa3zeny ripefHa3HadyeHbl /11 KOHTPOJISI TeKYLLel yCrieBaeMOCTU CTYAEHTOB U UX
CaMOKOHTPOJISL.
[Tepeuens BONpoCOB 10 pasgeny npeacrasiedH B Y MK gucLUNIvHEL

Otyuet no JIP

Homnyck K JIP.
orycK K BBINOHEHHUO JIP IPOMCXOAUT TOIBLKO MOCIIe MPOBeAEHHs HHCTPYKTaXKa 10 TeXHUKe 0e301acHOCTH
TP MIPe/I0CTaB/IEHUU CTYZIEHTOM B MUCbMEHHOM BH/Ie OITUCAHMs1, COePIKALllero MOCTaHOBKY 3ajauu JIP, riaH
BbIMoJHeHUs JIP U Lie/v TIpe/jriosiaraéMoro UCC/ieJoBaHusl.
TpeboBanus K oTueTy 1o JIP.
Ortuer nio JIP npe/cTaBiseTCs B PyKOITMCHOM BH/le B (hopmarte, mpeyCMOTPEHHOM I11ab/I0OHOM T10
naboparopHoii paboTe. 3amyTa oTUeTa MPOUCXOAUT B hOpMe JOK/Iazia CTyZeHTa 1o 1abopaTopHoi paboTe
OTBETOB CTY/ZI€HTa Ha BOTPOCHI MPero/jaBaTes.
B ciyuae, eciii oopmiieHHe OTUeTa, ypPOBeHb 3HaHUs U TIOBeJIeHHE CTYZeHTa BO BPeMsl 3alUThI
COOTBETCTBYIOT yKa3aHHBIM TPeOOBaHUSM, CTYJEHT IO/Ty4yaeT 3a4eT 1o JaHHoH JIP.
OcHoBaHWeM IJis JOPAOOTKH MOTYT CTY>KUTb:
- HeOpeXkKHOe BBITIO/THEHUE;
- HM3KO€ KaueCTBO rpauueckoro MarepHarna;
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOAUMBIX Pa3/iesioB;
- OTCYTCTBUSI He0OXOIUMOTO0 rpauueckoro MaTepuarna;
- HEKOPPEKTHOH 00pabOTKY pPe3y/IbTaToOB BBIUMCIEHUH;
- HEKOPPEKTHBIX BBIBO/IOB 10 BHITIOJTHEHHOM paboTe, a TakxKe TPU OTCYTCTBUM 00BSICHEHUS MOTyYeHHBIX
pe3yJIbTaToB.
I[Tpriem oTueTa npejcTaBssieT cob0i cobeceoBaHMe, B X0/le KOTOPOTO CTYJEHT J0/DKEH OTBETUTh Ha
TeopeTHUeCKKe W TIPAaKTUUeCKKe BOMPOCHI 0 IaHHOM JlabopaTopHoii paboTte. IIpu OTBeTe OLleHUBaeTCst
MPABWILHOCTD U MOJTHOTA OTBeTa. 3alluTa J1abopaTopHoi paboThl MOXKET OBbITh IpHU3HAHA
HEY/IOB/IETBOPUTETBLHOM B C/Tyyae HU3KOTO YPOBHSI 3HAHWH CTy/IeHTa TI0 TeMe 1abopaTopHoi paboThI.

PacuerHo-rpacduueckas padora

PacuetHo-rpaduueckast pabora ripezcraBsisieT o000 aHa/IU3 IBYX LIUKJIOB TETJIOBBIX MaIlIuH
(TapoCu1IoBO# M Ha HZiealbHOM Tra3e), B COOTBETCTBUM C MHAWBHAYAILHBIM 3a/jJaHueM. TeMbl 3a/JaHu
cozepxarcs B YMK nucomunivgel.
B oruer Bxopur:
- rpadmueckre U300pa’keHus LIVKJIOB Ha Jrarpammax: TerioBol (T-s), paboueit (p-v), a /171 MTapOCUIOBBIX - U
Ha i-s [uarpaMme;
- oTipeie/ieHre TepMOAMHAMUUECKUX ITapAMeTPOB B KaXKJJ0M XapaKTePHOH TOUKe 1IUKJIa;
- BbIBO/I, ypaBHeHus1 KI1/] /17151 TeTIOBBIX MalllMH-ABUraTeseld, WK X0M0UIbHOTO Ko3ddulreHTa - A/s
XOJIOAW/IbHBIX MAIIIVH.
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TpeboBanus K odopmienuto - mo 'OCT 7.32-2017.

3aumra paboTsl TpOXoAUT B (hOpMe OTBETOB Ha BOMPOCHI MperozaBaTess. KputeprieM BbINOTHEHHMsST pa0OThI
SIB/ISIETCS [J0CTOBEPHOCTh pacueTa, paBU/IbHOe H300pakeHHe LIMK/Ia BO BCeX KOOpJHMHATaX U KayeCTBO
o(hopM/IeHHUS TTOSICHUTE/TbHOM 3aITCKH.

Bompocsl K 3K3aMeHy

Borpockl K 9K3aMeHy BXOJST B 9K3aMeHAL[IOHHbIe OU/IeThI M OXBATHIBAIOT BECh KYPC TEPMOJUHAMUKH U
npeacTas/eHsbl B Y MK IUCLUANIMHEL
OK3aMeHalMOHHbIe OUTeTHl YTBEP)KAAIOTCS Ha 3aceilaHny Kadeapsl A8 rmepes HayasioM CeCCHU.

JK3aMeH

Heo6xoUMbIM yC/IOBHEM MO/TyU€HUs [IOMYCKa K 3K3aMeHY SIB/ISIETCS BBITOJIHEHUE BCEX KOHTPOJIbHBIX
MepOIIPUSITUM, TIpe/lyCMOTPEeHHBIX MMPOrpaMMOi AUCLIUIIIMHBI, BK/TIOUAsl YCIIEIIHYIO 3all[UTy BCeX
MPeAyCMOTPEHHBIX TIPOTrPaMMO 1ab0paTOPHBIX PabOT 1 YCIIElTHOe BITIOJTHEHUE PacueTHO-Tpaduyeckoin
paboThI.
JK3aMeH MPOBOAUTCS B (popMe OTBETOB CTyAeHTa Ha TeopeTHUecKue BOMPOCHI (pa3zenam 1,2 u 4) u pemeHust
MpaKTUYeCKUX 3a/la4 Ha aHa/IU3 LKA TeIJIOBbIX MallvH (pa3zesibl 3 U 5). Borpock! 1 3a7iauu yTBep>KJatoTCs
Ha 3acefaHuM Kade/phl exxerogHo repes ceccueil. [Ipy olleHMBaHWUM TTPAKTUUECKUX 3a/lau YUHUTHIBAeTCS TOJILKO
(hakTrueckuii pe3ybrar (MpaBUIbLHO/HETIPAaBWILHO) B BUle ypaBHeHust KI1/] unu xonoaAuasHOTO
k03 duienTa, 100 UX UUCIOBOTO 3HAUEHMS.
WToroas oLjeHKa Noay4yaeTcs Mpy YC/JA0BUM MMPAaBUIBHOIO PeLleHus 3a/jaul Ha OCHOBE MPaBUIbHOCTU U
TOJIHOTHI OTBETA Ha TeOpPeTUYeCKKe BOMPOCHI:
"3auTeHO-0T/IMYHO" - pellleHa 3a/ia4ya v MOo/IHOTa OTBeTa 10 TeopeThueCKUM BorpocaM He MeHee 80%
"3auTeHO-X0pOLLIO" - pellieHa 3ajiaua v MoJIHOTa OTBETa MO TeopeTudeckKuM Bornpocam 60-80%
"3auTeHO-y0B/IETBOPUTE/ILHO" - PellieHa 3ajiaua v MoJIHOTa OTBEeTa Mo TeopeTudecKuM Bornpocam 50-60%
"Heyn0B/1eTBOPUTEBHO" MOXXET OBbITh ITOCTAB/IEHO MPH HEBBIMOJIHEHUHY KOHTPOIbHBIX MEPOIIPUSTHH (U,
COOTBeTCTBEHHO, HeZIOMMyCKe K 3K3aMeHY); IIPU HEBEPHOM peLlleHUH 3a/lauy; [IPYU OTCYTCTBUU OTBETOB Ha
TeopeTUYeCcKre BOMPOCHI; a TAK)KEe eC/IU MPU MPaBUIBHO PeLeHHOU 3a/iaye MoJIHOTa OTBETOB 10
TeopeTUYeCKHUM BOIIPOCaM cocCTasiisteT MeHee 60%.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHbIe 3aHATHS B

E
KOHTaKTHOIi (hopme w =
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B = | o |BEF| BE oA
o5 o 25| = 5% S& g O
= g Haumenosanue paspenos u | = | o = | &> S| B B&Y o0
2 = JMAAKTHUEeCKHX eHHHUIL] &) — E | o E 2@E S ,5 = o=
= |2 § EE EE SE 2 =22
@) Q S | af| S5 88 S =
Mm = S el s 5\8 = 2
s = = O = - < %
= = 0 =
= =
o C
Pa3gen 1. O0mjasn Bormpocet o
2 4 |repmoguHamMuka. IlepBbIit 38 | 22 6 12 4 16 20 paszeiny,
3aK0H TepMOJAUHAMUKH. Ortuet no JIP
Bonpocs! o
7 4 Pazpgen 2. TepmoaguHaMuka 30 | 15 6 5 4 15 20 pasIeny,
MOTOKa.
Ortuet no JIP
Pa3pen 3. Bropou 3akoH
9 4 [TEPMOAMHAMHKH. Ananu3 30 | 15 | 10 0 5 15 20 Bonpoce! o
LIMKJIOB Ta30BbIX TEIIOBBIX paszeny
MaIIXH NPSAMOro HKJ/Ia.
2 4 Paspen 4. PeanbHble rasel 1 24 9 5 0 4 15 20 Bormpocs! 1o
napsbl. paszeny
Bonpocsl o
paszeny,
Pazpgen 5. Ilukabl PacueTHo-
2 4 |\ MapoCU/IOBBIX U XOJIOAWIBHBIX| 22 7 7 0 0 15 20  |rpaduueckas
YCTAHOBOK. pabora,
Bormpocs! K
9K3aMeHy
Bcero 3a 4 cemecTp 144 | 68 | 34 17 17 76 100
Bcero no agucuuninHe 144 | 68 34 17 17 76 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Ne 7

Bonpocbl omKkpbimozo muna:
Kak MeHst0TCSl TepMOgMHaMUUeCKUe TlapaMeTphl fiaBieHue p, Temneparypa T

(cratrueckue [cT] v TOpMOXKeHus [T]), SHTATBINS i, CKOPOCTH TTOTOKa W, CKOPOCTh
3ByKa a, ¥ CeKyH/THbII MaCCOBBIN pPacXof, IPU TeUEeHUU U/IeaTbHOTO ra3a B KaHase
NepeMeHHOT0 CEUeHHs], eCJTH 3TO:

- CY’>KaloILLMICS KaHasl C Yuc/iIoM M Ha Bxozie MeHbllle 1;

- Cy’KaloIIMHCS KaHasl C YkMcjioM M Ha Bxogie Oosbliie 1;

- pacIIUPSIOLIUICS KaHal ¢ uicioM M Ha BXo/ie MeHbIIle 1;

- PaCIHIMPSIIOIIMIACS KaHa ¢ yrcioM M Ha Bxojie 6osbiire 1.

3anuIiimTe pa3BepHyThIi 000CHOBAHHBIN OTBET
Kak paccunTtate CKOPOCTb MCTeUeHUs UlealbHOIo rasa W:

- U3 CY>KUBAOLLerocst corva?
- U3 KOMOMHMPOBAHHOrO coria (JIaBass)?

3anuinumTe pa3BepHyTHIi 000CHOBAaHHBIN OTBET
3anuinumTe pa3BepHyThIH 000CHOBAHHBIM OTBET:

Eci noToK Ha BXofie B W300paykeHHbBIN KaHa/l CBEPX3BYKOBOM, /ISl 3aBUCUMOCTeH 1, 2 U
3 CripaBe/i/IMBO yTBEPKIEHUE:

TPy aJriabaTHOM TeueHUH WZeaTbHOTO ra3a 3aBUCUMOCTUA COOTBETCTBYIOT U3MEHEHHIO
CTIeAYIOIINX TIapaMeTPOB U BeJINUMH:

-

=

BriBectu ypasHenue KIIJI ns XKP/I

3anuiuTe pa3BepHYTHIM 000CHOBaHHBIN OTBET
Beieectu ypaBHenue KII/I ns npssmorounoro BP/]

3anuinuTe pa3BepHYTHI 000CHOBaHHBIN OTBET
Hatitu KII[I mapocuioBoro 1yk/ia PeHKHHA

BbIGepI/ITe MpaBW/IbHBIE OTBET U 3aIIMIINTE dprYMEHTHI, O60CHOBI:IBEII-OH_]I/I€ BbI60p
oTBeTa

A KIIJI njuksia napocuioBoro PeHKuHa ompefesisieTcs repernazioM JjaBjleHus Ha CoIlie
PakKeTHOrO JBUraress

b KII/J mapocunoBoro 1jukia PeHKHHa ompesiesisieTcs Mo JyuarpaMmme BOASHOIO Iapa
yepes 3HTAJILIIMIO B XapaKTepPHbIX TOUKAax IpoLecca

B KII/I mapocuioBoro 1jiK/aa PeHKHHa oripe/ienisieTcsi COOTHOIIIeHHeM MUHHUMAaIbHON 1
MakKCHMMa/bHOW TeMIepaTyp LUK/Ia

M306pa3uTh U30MPOIIeCChl H/ealbHOTO Ta3a Ha pabouelt auarpaMmMe
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

BribepuTe npaBUIbHbIE OTBET U 3alMIINTE apryMeHThI, 000 CHOBBIBAIOIIHE BBIOOD
OTBeTa

1,2,3,4,5,6 - usorepMma, aguabara, u3oxopa, usobapa.
V306pa3suTh U30ITPOLIeCChl HAeaTbLHOIO ra3a Ha TeIJIOBOH AuarpaMme

BLI6epI/ITe MpaBW/IbHBIE OTBET U 3dIIWMILINTE dPrYMEHTHI, O6OCHOBLIB3}OH_II/IE BLI60p
OoTBeTa

Yro npeacrap/sieT coboi AuarpaMma BOASIHOTO mapa B T-s KoopAuHaTax? YKa3aThk Ha
JrarpaMMe XapakTepHble 00/1aCTH U XapaKTePHbIE TOUKH.

[Mepeuriciute HegocTaTKy LUKIIOB ['TY B cpaBHeHuu ¢ npkaamu JIBC
Bonpocsbl 3akpbimozo muna:
YCTaHOBUTL COOTBETCTBUE:

YKasarb, KaKue COOTHOLIEeHUs TepMOIMHAMUYeCKHX TlapaMeTpoB (#asieHue p [I1a],
yaenbHbIH 00beM v [M3/kr], abcontotHast Temrieparypa T [K]) cooTBeTCcTBYIOT
TepMOZIMHAMUYe CKHM TpoLieccaM hjeasbHOTO Ta3a:

1 uzobapHOMY;

2 U30XOpPHOMY;

3 U30TepMUYECKOMY;

4 agrabaTHOMY;

5 MO/MUTPOMTHOMY.

v, I, p=const
pr_To
s 21 N v =const

r

n_ n=_———
i PV =const. c—c,)

YCTaHOBUThL COOTBETCTBUE:

Yemy paBHbI y/enbHas pacrionaraemasi pabora(l0) u pabora o6beMHol fedopmariyu |
[[Tx/Kr]: B TepMOAMHAMIYECKHX TIPOLIeCcax W/eaabHOTo Ta3a:

1 u3obapHOM;
2 U30XOpHOM;
3 U30TepMHUYeCKOM;

4 agpabaTHOM,;

18



Ne 3

Ne 4

J
i

R(T,-T,) [p =0

A
B ly=vp - p ]rJr:D
l,=I=RTln &L
B 2
' A
=il =200 L
k_l‘-. ].JII

r

YcTaHOBUTE COOTBETCTBUE:

A) OTHo1IeHHe CyMMbI PabOThI IJUK/Ia U TETJIOTHI, OTBEJEHHOU MOTpeOUTeTIo, K
TI0/IBeIEHHOM TeTlJIOTe 3TO

b) TennodukaoHHbIN K03 dULEHT

B) OTHoIrieHe 0TBe/JeHHOM TerJIOThI K paboTe IUK/Ia 3TO
OtBeT 1

OTHortrieHre paboTHI LIUKJIA K MTO/IBEIEHHON TEIJIOTe 3TO
Ortser 2

KI1J

OrtBet 3

XonoauIbHBIA KO3(QOUIreHT
YCTaHOBUTL COOTBETCTBHE:

YKa3arb, Kakoil JBUrate/ib COOTBETCTBYeT M300pa’keHHOMY LIMK/TY (P-V KOOPAWHATHI):
1 — nynscupyrommii I'TY;

2 — KOMTIPeCCOPHBIY AN3e/IbHbIHN

3 — 6eCKOMITPECCOPHBIM JU3e/TbHBINA

4 —T'TY HernpepbIBHOTO JieHiCTBUSI

5 — OeH3MHOBBIN (KapOHOpaTOPHBLIiL)

3 A

A z

e =
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Ne 5

Ne 6

o=

YCTaHOBUTH COOTBETCTBUE: ABUTaTe/Isl U LIMK/Ia Ha TeIJIOBOW ivarpaMme
1 — nynecupytowuii I'TY
2 — KOMIIPeCCOPHBIN AU3e/b

3 — I'TY HernpepbIBHOTO [IeHCTBUS

[}

Kak BbIuncsistoTcesi TepMoiiHaMuueckrie (pyHKI[HH B TTOJTIUTPOITHOM TIPOIiecce yepes
TepMOJUHAMUYeCKHe TTapaMeTphI?

YCTaHOBUTL COOTBETCTBHE:

A V3meHenve BHyTpeHHel sHepruu B T[] mporjecce dU=

b N3menenwue suTanenmu B T miporjecce dI=

B N3menenue teriotel B T/ npoijecce: dQ=

I" ismeHeHue BesTMUMHBI paboThl 00beMHO# fedopmariuu B T/I pouecce dL =
I VIameHeHue pacriosaraemoii pabotel B T/ miporjecce dL.o =

Otser 1 = Cv*dT

Otget 2 = Cp*dT

Otget 3 = T*dS

OtBet 4 = p*dV

Otet 5 = - V*dp

Kax BbIUMC/Is0TCS TepMoguHaMuueckye (GYHKI[MY B [IOJIMTPOITHOM IIpoLiecce uepes
TepMOZIMHAMUYeCKe [1apaMeTpbl?

YCTaHOBUTL COOTBETCTBHE:

A V3meHeHure BeTnunHbI paboThl 00beMHOM fedopmauyu B T/ mpouecce dL =
b U3menenue Tersiotel B T/] miporiecce: dQ=

B U3menenue suransnuu B T/] npotiecce dI=
20



Ne 8

I' smenenvie BHyTpeHHet sHeprun B T/ nporjecce dU=

I VIameHenue pacriosiaraemoii pabotel B T/ miporiecce dL.o =
OtBer 1 = p*dV

Otset 2 = T*dS

Otser 3 = Cp*dT

Otget 4 = Cv*dT

OtBeT 5 = - V*dp
Ha pucyHKke - TerioBasi iuarpaMma C LIAK/IaMH.

YCTaHOBUTBH COOTBETCTBUE:

Kakas nocneznoBatrelbHOCTh COOTBETCTBYeT yKa3aHHBIM LIUK/IaM?
A Tlukn TpuHknepa

b Hukn Ousens

B Hukn OTtTo

&

Otset 1 1-3-5-6-7-1

Otset 2 1-4-6-7-1

OtBet 3 1-2-6-7-1

Kakwue 13 npeijioykeHHBIX YpaBHEHHI COOTBETCTBYIOT TIEPBOMY 3aKOHY TePMOJWHAMUKU
[JJIs TIOTOKA B a/{uabaTHON cHCTeMe MaJbIX pa3MepOB, He COBEPIIANOIed TEXHUYECKYHO

pabory?

YcTaHOBUTL COOTBETCTBUE:
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Ne 10

C,dr ._d(_)
A 2
w=-o(%)
5 2
W
_ Gar d(—)
WE
C,dT = —d | —
r ’ 2
2
pdv =d >
it
- di = —-Wdw

di = WdW

WZ
dp = —d | —
U 2
WZ
i -d (=)
2
di=d T
JI

Kakue yTBepskieHysi BepHBI /i1 KpUTHYeCKOUM TOUKHM (KpUTUUECKHe TapaMeTphl apa)
Ha AxarpamMMe BOJSIHOTO Tapa?

YCTaHOBUTH COOTBETCTBHE:
A. Terora mapoobpa3oBaHusi B 3TOM TOUKe paBHA HYJIIO

b.B KprTHUecKoil TouKe CXOASTCS [TOrpaHUYHble KPUBble COOTBETCTBYIOLLME MPaHUL[aM
ME>XXTy >KUIKOH, Ta3000pa3Hol u TBepio (a3aMu

B.IIpu napameTpax Bblllie KDUTHUECKUX HEBO3MOYXKHO CYIlleCTBOBAHKE >KUKOM (ha3bl

I'B KpUTHYeCKoil TOUKe CXOAATCS MOrpaHNYHble KpUBbIe, COOTBETCTBYIOILME TPaHHL[AM
MeX/y KUJKOW U TBepfoi azaMu

[.TepMoariHaMuuecKye IlapaMeTphI Tlapa B 3TOM TOUKe COOTBETCTBYIOT [1lapaMeTpam
HacCbILeHUs

E.KTI1/] mapocuioBoro 1jukiaa KapHo ¢ BepxHeil TeMriepaTypoii, COOTBETCTBYIOLIei
KPUTHUYECKOH TOUKe, paBeH HYJIIO

JK.B KpUTHYeCKOM TOUKe CXOASATCS TOrPaHUYHbIe KPUBbIE, COOTBETCTBYHOLIME TPAHULIAM
ME>XXY KUIKON U Ta3000pa3Hoi dhazamu

3Hp1/1 MapaMeTpax HW>Xe KPUTUUECKHMX HEBO3MOXXHO CYIlleCTBOBaHHUE )KI/I,Z[KOﬁ Cl)a3bl

N .KI1[J napocunosoro nykia KapHo MakcuMasieH, ecjii MakCUMaslbHas TeMIieparypa
LIMKJIa COOTBETCTBYET KPUTUUECKUM I1apaMeTpaM

K.Kputnueckasi Touka - eJUHCTBeHHasi, B KOTOPOW MOT'YT COCYII[eCTBOBaTh
O/THOBPEMEHHO >KU7iKasi, ra3o00pa3Has v TBep/ast ha3bl
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