MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

TEPMOJVNHAMMKA
Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma IInnoTHpyeMble H aBTOMaTHYeCKHe KOCMHYeCKHe anmnaparbl U CHCTeMbI
TOATOTOBKH
YpoBeHB BhICIIero 06pa3oBaHusA Cnenuanurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3paboTuuk padoueit A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA 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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
CaBapoBckuii Anekcanip AjieKCaHAPOBUY, K.T.H., IOL[eHT

[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

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/INA

3aBenytonumii Kadeapoii Babyk B.A., A.T.H., mpod.




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 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTemMaTU4yeCcKoro aHaliu3a U MOJe/UPOBaHUs, TeOPeTUYeCKOr0 U 3KCIIepMMeHTa/lbHOr0 MCC/Ie[0BaHUs [JIsd
pellieHNs MH)KeHepHBIX 3a/iad pogeCCUOHaNIBHON JieaTelTbHOCTH

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-1
3HAHUA:
Ha ypoBHe ripe/icTaB/IeHUIA:
- OCHOBHBbIE 3aKOHbI TEPMOJJMHAMUKH NTPUMEHUTE/BHO K TelJIOBBIM MalllHaM;
- MeTOZbI U aTOPUTMBI aHa/lK3a TepMOANHaMHUeCKOrO TelJIOBbIX MallllH;
Ha YpPOBHE BOCITPOM3Be/IeHHSI:
- MeTO/[pl aHamM3a 3(heKTUBHOCTH paboThI TETMIOBBIX MAIIMH M YCTaHOBOK;
Ha ypOBHE TIOHUMaHHUSI:
- IOHVIMaHWe B3aMOCBSI31 OCHOBHBIX TePMOJUHAMHYeCKUX TTapaMeTPOB B PA3/IMUHbIX TPOIleCcax;
- IOHMMaHue 0COOeHHOCTeH TepMOAMHAMUUECKUX TIPOLIECCOB, POTEKAIOIIMX B TEM/IOBBIX MallIMHAX;
YMeHUs:
- TIPOBO/IUTH aHa/M3 pabOoThI TETIOBBIX MAIIUH U YCTaHOBOK;
- TIPOBOJUTH 3KCIIEPUMEHTa/bHble WCCAe[OBaHUsl TEePMOAWHAMUYECKUX TIPOLIECCOB paboumx Tes
TEeTUIOBBIX MalllVH;
HaBbIKU:
pacueT OCHOBHBIX TEPMOJUHAMUYECKUX XapaKTePUCTHK TEIJIOBBIX MalllHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmia TEPMOJMHAMUKA sBsieTcs JUCITUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
TIporpamMmbl OATOTOBKY 110 HarpaesieHunto 24.05.01 IIpoekmuposaHue, npousgoocmeo u 3KCnayamayust pakem
U PAKemMHO-KOCMUUYECKUX KOMINIeKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
ASPOT'NJJPOTA3OAMHAMMKA, JBUTATE/IBHBIE YCTAHOBKH, TEIUVIOIIEPEJAYA B
MN3AE/INAX PKT, SHEPTOCUCTEMBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme
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Pazpaen 1. O6uwias TepmoguHaMuKa. IlepBblil 3aK0H TePMOAUHAMHKH.
BBe/ieHue, KpaTKasi MICTOPHS! M NepCIIeKTHBbI Pa3BUTHsS TepMOZMHaMUKH. OCHOBHbIe
PaBHOBeCHbIE TePMOJAUHAMUYECKHe TpoLiecchl. COOTHOILEHUS MEX/Y

2 4 napametpamu. TerioeMKOCTb pabouero Teja, U3MeHeHHe BHyTPeHHel SHepriu 1 32 18 6 12 0 14 20
SHTa/BINY B Nporieccax. PaboTa pacivpenys 1 pacrionaraemas pa6ora,
KOJIMYeCTBO Ter1a npoljeccoB. TeruioBast AuarpamMma rpoLieccoB, H3MeHeHUs!
SHTPOIUH.

Paspen 2. TepmopuHaMuKa noToka. OCHOBHbIe NOHATHS U ypaBHeHUsl. YpaBHeHUe
2 4 MepBOro 3aKOHa TePMOJAMHAMHUKH /151 oToKa. TeueHue B comiax u Auddysopax. 27 1 6 5 0 16 20
CKOpOCTb HCTedyeHHs U3 coria. MaccoBelii pacxog uepes corio. Kputnueckuii
PeXXUM MCTeueHHMsI. XapaKTepHble Cyyast HCTeUeHHsl.

Pazpen 3. Bropoii 3aK0H TepMOJMHAMHKH. AHA/IU3 IIUK/IOB ra30BbIX TEN/IOBBIX
MallIMH NPAMOro LUK/a. MeTo/bl MCC/le/l0BaHKsl TeM/IOBbIX MalliH B
TeXHUYeCKOi TepMorHamuKe. IIpsiMbie 1 o6paTHble LuK/bl. Lukiel KapHo.
Maremaruyeckasi (popMyIMpOBKa BTOPOTO 3aKOHa TepMOAMHaMUKH. Bropoit 3akoH 1 34 18 10 0 3 16 20
YC/IOBUS TEPMOZIMHAMUYECKOTO PABHOBECHS J|JIs IPOCTBIX M CIOKHBIX
TepMOJMHaMUuecKuX cucteM. TepMoMHaMUUeCcKre MpoLecchl B KOMIpeccopax u
TypbuHax. TepMoaMHAMUYECKHI aHA/IU3 LIMK/IOB ra30BbIX TEIUIOBBIX MAILMH.
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. 21 5 5 0 0 16 20
TepMozHaMUyYeCKHe MPOoLieCChbl M3MeHeH sl COCTOSIHUSL BOASIHOTO apa.
JlpoccenmpoBaHue rasos.

Paspen 5. IIMK/IBI NAPOCHJIOBBIX H X0I0AH/IBHBIX YCTAHOBOK. AHa/IN3
T1IapOCHJIOBBIX LTUKJ/IOB KapHu u PeHKUHa. Bl/IHapHBIE u TEIUIOdJI/lKaLU/IOHHl:IE LUKJ/IBL.
OﬁpaTHble TepMOJUHaMWYeCKHe LIUKJIbI TeIJIOBBIX MalllWH. PaSHOBI/IAHOCTH 30 16 7 0 9 14 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

Ne Oo0neMm,
H/;[ Homep u HaumeHOBaHMe pas3jiesa ANCHHUILIMHbI Tema npakTHUeCcKOro 3aHATHUS aya.
4acoB
1 Paspnen 3. Bropoli 3aKOH TepMoJMHaMUKH. AHa/T13 AHanu3 1JUK/I0B TeIJIOBBIX MAlIWH - 8
LIMKJIOB Ta30BbIX TEIJIOBBIX MalllMH MPSIMOro LIUK/A. |ABUraTeiell Ha UjjeaabHOM rase
2 AHanu3 1apoCU/IOBbIX [[UK/IOB 6
Pa3zpen 5. Lluk/ibl NapoCUIOBBIX U XOJIOLUIBHBIX A 5
3 |ycranosox. Ha/mm3 06paTHLIX 1[UKJIOB 3
TeI/IOBbIX MallluH
Bcero 3a 4 cemecTp 17
3.3. JTaGopaTopHbIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3jea
Tema /1a00paTOPHOTO NPAKTUKYyMa aya,.
n/n JAUCHMILTAHBI YACOB

OrnpefienieHrie yHUBEPCAIBHOUW ra30BOU MMOCTOSIHHOM
METOJOM OTKauKu

Pasgen 1. O6ujas TepMozinHamMuKa.  |(Oripesie/ieHHe COOTHOLIEHHS TeTI0eMKOCTeH 4
IlepBbIi1 3aKOH TePMOJUHAMUKH. BO34yXa 1o metony Kiemana-/le3opma

NccnepoBanne TepMoZiHaMUUeCKUX TlapaMeTpPoOB U
XapaKTepUCTHK TIPH CXKaTHU pabouero Tesa

I/ICCJIEAOBEIHI/IE HNCTeUYEeHU ra3a uepes

4  |Pa3gesn 2. TepMogrHaMuyKa MOTOKaA.
CY>KUBAIOLLeecs COILIO

Bcero 3a 4 cemectp 17
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3.4. CamocTosnTenbpHas padora crygenta (CPC)

No Homep n HaumeHOBaHKe Oomem,
Copep:xaHue yueOHOro 3a/jaHus
n/n pa3zjesa JUCHUILIMHBI JacoB
W3yueHue rpelyCMOTPEHHBIX TIPOTPAMMOM
Pazgen 1. O6miast v Peny p porp .
N MTUAAKTUUEeCKUX eTUHUI] [0 KOHCTIEKTaM JIEKI[UH U
1 |TepmogvHamuka. [1epBbii 3aKOH Ny 14
pekoMeHayemotii utepatype. OgopMiieHre 0TYETOB 10
TePMOJUHAMUKHU.
nabopaTopHbIM paboTam
V3yueHue rpejyCMOTPEHHBIX TIPOTPAMMOM
’ Pazpgen 2. TepMmoguHaMuKa MUAAKTUUECKUX eIUHUI] 10 KOHCIIEKTaM JIEKI[UH U 16
TOTOKa. pekoMeHayemol nrTepatype. OgopmMieHre OTUeTOB 0
nabopaTopHbIM paboTam
Paznen 3. Bropoii 3akoH .
Vi3yueHwne TIpeZlyCMOTPEHHBIX POrPaMMOi
TepMOJUHAMUKU. AHaJN3 LIUKJIOB .
3 MUAAKTAUYEeCKUX eTUHUI] 110 KOHCTIEKTaM JIEKI[UH U 16

ra30BbIX TeIJIOBBIX MalllliH

eKOMEeHIyeMOH JIuTeparype.
MPSIMOTO 1IUKJIA. p Ay patyp

W3yuenue ripeyCMOTpPEHHBIX TIPOTPAMMOA
4  |Pa3gmen 4. PeanbHble Ta3bl U Maphl. [UAaKTUYUE CKMX €IMHUL] TI0 KOHCTIEKTaM JIEKIUHA 1 16
peKOMeH/lyeMOH JInTepaType.

N3yuenue ripeyCMOTpPEHHBIX TIPOTPaMMOA
Pazgen 5. LIUK/IbI TapOCUIOBBIX U |TUAAKTAYECKUX eIUHUI] 110 KOHCIIEKTaM JIEKI[UHN 1

. 14
> XO/I0JU/IbHBIX YCTAHOBOK. pekoMmeHayemoi uteparype. OdopmieHre pacueTHO-
rpaduueckoit paboTsI.
Bcero 3a 4 cemecTp 76
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IM CEMECTPA
1 2 3 4 5 |6 7 8 9 10| 11 12 13 14 15 |16 17
Oru. Oru. BP3/, PI'P,
1o JIP, BP3, mo OTu. BP31, Bonp.ud.3au,
4 KTIoc|KIIoc|KIloc BP3], KIloc|OP KIToc| JIP, KIloc|P|KIloc 10 JIP, KIloc KIoc KIloc|P BP3/I, KToc,
KTloc KTloc KTloc nud. 3au.

YcnoBHbIe 0003HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
¢ KIloc — KOHTPOJ/Ib TTOCELaeMOCTH;
e Ortu. rio JIP — otuet no JIP;
e BP3]l — Borpockl 10 pasjeny;
e PI'P — pacueTHo-Tpacduueckasi paboTa;
e Bonp./lud.3au — Bonpocs! K guddepeHIIPOBaHHOMY 3aueTy;
o mud. 3au. — quddepeHIMPOBaHHbBIN 3aUeT.

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIE BpeMeHHble HHTepBaJIbl B
ciefyroumx popmax:
e UAarHoCTUYecKas pabora;
*  KOHTPOJIb NTOCEIIaeMOCTH;
e oruet 1o JIP;
e BOIPOCHI IO paszieny;
e pacuetHo-rpaduueckast pabora;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3ay4eTy.

IIpome)XyTouHas arTecTanusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

7 28281



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. @.
YcrtuHoBa, 2014, 215 3K3.

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. ®.
YcruHoBa, 2014, 311. pec.

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.

8. 0. B. AnuckeBuu, A. M. I'opbauéga, [I. I. KpaBuenko. . TepmoauHamuka. CI16.BI'TY "BOEHMEX"
uMm. [I. ®. YcruHoBa, 2016, 351. pec.

9. IO. B. Anuckesuy, A. M. T'opbauéga, [I. I'. KpaBueHko. . Tepmoaunamuka. CI16.BI'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2016, 60 3ks.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIE U TEXHUUECKHE HAYKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®yHnnamenTanbHas 6ubnuoreka BI'TY «BOEHMEX» um. 1.®.
YCTHUHOBA;
2. https://urait.ru — O6pa3oBarenbHas ratdopma «FOpaiiT». [ By30B U CCy30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBa.



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. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

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
MPOrpaMMBbI TTOJITOTOBKHM 110 Harpas/ieHuto 24.05.01 [IpoekmupoeaHue, npou3eoo0cmeo u s3Kkcnayamayusi pakem
U pakemHO-KOCMuUuecKux Komniekcos. [ycuuriiviHa peanusyetrcs Ha ¢akynbTere A PakeTHO-KOCMHYeCKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTTK-1 CriocobeH TIpUMEHSITh €CTeCTBEHHOHAYYHbIe W OOIIeMHKeHepHbIe 3HAHUS, METO/Ibl MaTeEMaTHUeCKOTO
aHaju3a W MOJeNUpPOBaHUs, TEOPETUUeCKOr0 W JKCIepUMEHTalbHOrO HWCCAelOBaHUsl [Jig  peLleHUs
WH)XEeHEPHBIX 3a7iau ITPodheCCUOHATLHOU AesITeTbHOCTH.

CopeprkaHue TUCHUIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C U3ydyeHHeM (yHAaMeHTa/lbHbIX 3aKOHOB
B3aMMHOTO MpeoOpa30BaHUsl TETVIOBOM M MEXaHWUUECKOW SHEPruM, aHA/TU30M TepMOJIMHAMUYECKUX TPOI[ECCOB
WJiea/IbHBIX U peasbHBIX ra30B, B TOM UMC/Ie B TIOTOKe BellleCTBa, TEOPUH TeIJIOBBIX ABUrareseid, XoJ0AUIbHbIX
YCTaHOBOK U TeIJIOBbIX HACOCOB, 3JIEMEHTOB XMMUUYECKON 1 HepaBHOBECHOI TepPMOJUHAMUKU.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e  KOHTPOJIb MTOCEIaeMOCTH;
e oTuert 1o JIP;
e BOIPOCHI TIO pa3fieny;
e pacueTHO-rpaduueckas paboTa;
e BOMpPOCHI K JuddHepeHITMPOBaHHOMY 3aueTy.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHslii npakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3pen 1. O0ujas TepMoguHaMuKa. IlepBblii 3aK0H TePMOAMHAMHUKH.

H. M. llupensmaH. . TexHrueckast TepMOJMHaMUKA:
Cankr-ITetepOypr: Jlanb, 2021 (1, 2, 3, 4, 5)
B. B. CaxuH, E. M. I'epiumas. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax U 3a7adax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2016 (Yacts I)

10. B. Anuckeny, A. M. T'opbauéga, 1. T
Kpasuenko. . Tepmoannamuka: CI16. BT TY
"BOEHMEX" um. I. ®. YcTuHOBa, 2016
(JIaboparopHbie pabotsi 1,2,3)

1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou (Tabopatoprie patots 1,2,3) 14

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
ymreparype. OdopmieHre OTUYETOB 110
YcrrHoBa. TepMoaiHaMUKa SHepreTUueCcKux
naboparopHbIM pabotam
cucreM. Ku. 1 TepmoanHamyKa roMOreHHbBIX U
reteporeHHbix cucrem: CII6.BT'TY "BOEHMEX"
uMm. [1. @. YcrunHoga, 2014 (1,2,3,4,5)
B. B. CaxuH, E. M. l'epniuman. . TepMoariHamMuKa
SHepreTUUeCKUX CUCTEM B IpUMepax U 3af,ayax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTuHOBa,
2016 (Yacts I)

B. B. Caxun ; BI'TY "BOEHMEX" um. /1. ®.
YcrunoBa. TepMoiiHaMUKa SHepreTUyeCKuX
cucreM. KH. 1 TepMoarHamMyKa roMOTeHHBIX U
reteporeHHbix cuctem: CI16.BI'TY "BOEHMEX"
vM. 1. @. YcrunoBa, 2014 (1,2,3,4,5)

N3yuenue ripefyCMOTpPEHHBIX
MPOTrpamMMOi TUAAKTHYEeCKUX eJUHUI] 110

Wroro no pa3geny 1 14
Paszgen 2. TepmoauHaMyKa noToka.
N3yuenue ripesiyCMOTPEHHBIX H. M. LlupensMmas. . TexHuueckass TepMOJAHAMUKA: 16
MpOrpaMMOM AUJJaKTHYeCKUX eJUHUL] 10 CankT-ITetepOypr: Jlanb, 2021 (6)
KOHCITEKTaM JIeKLJUM U peKOMeH/lyeMOou 1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
nuteparype. OgopmiieHre 0TYETOB T10 Kpaguenko. . Tepmogunamuka: CI16.6T'TY
y1labopaTopHBIM paboTam "BOEHMEX" um. [I. ®. YctuHora, 2016

(JTabopaTopHast paboTa Ned)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepmoguHaMyKa 3HepreTuye CKux
cucrem. Kn. 1 TepmoarHaMyKa rOMOTreHHBIX U
reteporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uM. 1. ®. YctuHoBa, 2014 (5)
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FO. B. Anuckeenu, A. M. Topbauéga, /1. T.

KpaBuenko. . Tepmozpunamuka: CII6.BI'TY

"BOEHMEX" um. [I. ®@. YcruHoBa, 2016

(JTabopaTopHast paboTa Ned)

B. B. CaxuH, E. M. I'epnuman. . TepMoarHamMuKa

SHepreTUUeCKUX CUCTEM B pUMepax M 3aayax:

CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2016 (Yactn I)

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

SHepreTUUeCKUX CUCTEM B ITpUMepax U 3ajavax:

CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts I)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa. TepMoHaMyKa SHepreTUyeCKUX
cucreM. Ku. 1 TepMoarHamMuKa rOMOTreHHBIX U
rereporeHHbix cuctem: CI16.FT'TY "BOEHMEX"

uM. [1. ®. YcruHosa, 2014 (5)
Wroro o pasgeny 2 16
Pa3pen 3. Bropoii 3aKoH TepPMOJUHAMHUKHA. AHA/IN3 JUKJ/IOB ra30BbIX TEIUIOBBIX MAIIMH MPAMOro0 IHK/IA.

H. M. LupensMman. . TexHuueckas TepMoJUHaAMUKaA:
Caukrt-ITetepOypr: Jlans, 2021 (2,8, 10)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. [1. ®.
YcrunoBa. TepMogrHaMUKa SHepreTUyeCK1X
cucreM. KH. 2 TexHnueckasi TepMOgUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,

2014 (Yacts 1V)
B. B. CaxuH, E. M. I'epiumaH. . TepMoarHamMuKa
N3yuenue npenycMOTpEHHBIX SHEepreTUUeCKUX CUCTEM B MpUMepax U 3a7jayax:
nporpammoi fugakTudeckux eauuui mo| CIT6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa, 16
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi 2016 (Yacts 1)
JiTeparype. B. B. CaxuH, E. M. I'epniuman. . TepMoariHamMuKa

JHepreTUUeCKHX CUCTEM B MpUMepax U 3ajauvax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCcTUHOBa,
2016 (Yacts II)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YctuHoBa. TepmoguHaMuKa SHepreTuye CKUx
cucreM. KH. 2 TexHuueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
2014 (Yacts 1V)

Uroro no pa3geny 3 16
Pa3zpen 4. PeanbHble rassl ¥ napbl.

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmoguHaMyKa 3HepreTuye CKux
cucrem. Kn. 1 TepmoarHaMyKa rOMOTeHHBIX U
reteporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uM. 1. ®. YctuHoBa, 2014 (8)

H. M. LupenbMaH. . TexHuueckas TepMOVHaMUKa:
Caukr-ITetepOypr: Jlanb, 2021 (7)

B. B. Caxumn, E. M. I'epnumas. . TepmMoarHaMUKa

N3yuenue npenycMOTpeHHBIX SHepreTUUeCKUX CUCTEM B MpUMepax U 3aZjayax:
nporpammoit fugakTudeckux eaunui mo| CIT6.BI'TY "BOEHMEX" um. [T, ®@. YcTuHOBa, 16
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoi 2016 (5)

JIUTeparype. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.

YcrrHoBa. TepMoziiHaMUKa SHepreTruueCcKux
cucteM. KH. 1 TepmoarHaMHKa rOMOTe€HHBIX U
reteporeHHbix cucrem: CI16.BT'TY "BOEHMEX"
uM. [1. @. YcrunHosa, 2014 (8)

B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
JHepreTUUeCKHX CUCTEM B MpUMepax U 3ajauvax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (5)

Urtoro no pa3geny 4 16
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Paspen 5. IIMKJ/IbI TAPOCU/IOBBIX M X0/I0AH/IbHBIX YCTAHOBOK.

V3yueHue rpeyCMOTPEHHBIX
MPOrpaMMO¥i AW/IAKTHUE CKUX €JUHHL] 110
KOHCITEKTaM JIeKLIUH U peKOMeHyeMOoi
nuTeparype. OdopmiieHre pacueTHO-
rpaduueckoi paboThI.

H. M. LupensMmas. . TexHuueckas TepMoJAHAMUKaA:
Cankr-ITetepOypr: Jlanb, 2021 (10, 11,12 ,13)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.

YcrunoBa. TepMoHaMyKa SHepreTUyeCKUX
cucreM. KH. 2 TexHnueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
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 (Yacts 1)

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

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoiiHaMyKa SHepreTUyeCKux
cucreM. KH. 2 TexHnueckas TepMoAMHaMUKa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2014 (13, 14, 15)

14

Wroro no pasgeny 5
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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 BOIPOCHI TIO pa3zieny;

e KOHTDOJIb MTOCEIIaeMOCTH;

e otuet 1o JIP;

e BOMPOCHI K A depeHLIIPOBaHHOMY 3aueTy;
¢ pacueTHO-rpaduueckas paboTa;

e 1uddepeHIMPOBAaHHBIN 3aYerT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Bomnpocs! o pasgeny

Bonpoce! no pasgeny npegHasHayeHsl 1 KOHTPOJIS TeKyLel yCrieBaeMOCTH CTYZIeHTOB U UX
CaMOKOHTPOJIA.
[TepeueHb BOIIPOCOB 110 paszie/ly COOTBETCTBYET IIepeyuHI0 BOIIPOCOB K ArddepeHIMPOBAHHOMY 3a46Ty B UacTHy,
Kacaroll|e¥icsl TeMaTMKU KOHKPETHOI'O paszesia

KoHTposib nocemiaeMocTH
KOHTpOJ/1b TIOCELaeMOCTH OCYILECTB/ISETCS Ha KaXXOM 3aHSTHH.

Otuet no JIP

Honyck K JIP.
orycK K BbIMOHEHHUO JIP IPOUCXOAUT TOIBLKO MOC/Ie MPOBEAEHHs MHHCTPYKTaXKa 10 TEXHUKe 6e301acHOCTH
TIpY TIpe/JOCTaB/IeHUH CTY/IeHTOM B MUCBMEHHOM BH/Ie OTMICAaHUsI, COZlepyKalllero MocTaHoBKy 3ajauu JIP, ruian
BbIMOJHeHUs JIP U 11e/T1 TIpe/Irio/iaraeMoro UCC/ieJoBaHusl.
TpeboBanus K oTyety 110 JIP.
Oruet 1o JIP mipesicTaB/isieTcsi B PyKOIIMCHOM BH/je B Jopmare, IpelyCMOTPeHHOM I11ab/I0HOM T10
naboparopHoii paboTe. 3aiyTa oTUeTa MPOUCXOAUT B hOpMe JOK/Iazia CTyZeHTa 1o JabopaTopHoi paboTe u
OTBETOB CTY/IEHTa Ha BOTIPOCHI MPEeIo/jaBaTes.
B cniyuae, ecn ohopmiieHre oTueTa, ypoBeHb 3HaHUS Y TIOBeJleHre CTY[eHTa BO BpeMsl 3allliThl
COOTBETCTBYIOT yKa3aHHBIM TPeOOBaHUAM, CTY/IEHT IO/Ty4YaeT 3a4eT o JaHHoH JIP.
OcHoBaHWeM /IJ1s1 TOPAOOTKH MOTYT CITY>KUTh:
- HeOpeXKHOe BBITIO/THEHUE;
- HU3KO€ KaueCTBO rpauueckoro Marepuarna;
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOIUMBIX Pa3fiesioB;
- OTCYTCTBUS He0OXOIUMOT0 Tpauueckoro MaTepuana;
- HEKOPPEKTHOH 00pabOTKY pe3y/IbTaTOB BLIUMCIEHUH;
- HEKOPPEKTHBIX BBIBO/IOB 10 BHITIOJTHEHHOM paboTe, a TakxKe MPU OTCYTCTBUM 00BSICHEHUS MOy YeHHbBIX
pe3y/bTaToB.
I[Tpriem oTueTa npejcTaB/sieT cob0i cobeceoBaHMe, B X0/le KOTOPOTO CTYJEHT J0/DKEH OTBETUTh Ha
TeopeTHUeCKHe U MPaKTUUeCKHe BOMPOCHI TI0 JaHHOU T7abopaTtopHOi paborte. TIpu oTBeTe OLIEHUBAETCS
MPAaBWJILHOCTD Y MIOJIHOTA OTBeTa. 3alluTa J1abopaTopHoii paboThl MOXKET OBbITh IpHU3HAHA
HEY/IOBIETBOPUTETHLHOM B C/Tyyae HU3KOTO YPOBHSI 3HAHWH CTYy/IeHTa TI0 TeMe 1abopaTopHoi paboThI.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy

1. ITpeameT TepMoaHaMuKA. OCHOBHBIE TIOHSITHS U OIpe/ie/ieHrs. YpaBHeHUe coCcTosiHus. ['a3oBast
MOCTOSIHHASL U Macca MOJIS WJjeaabHOro rasa.
2. Cmecu ra3oB. Criocobbl 3a/1aHKsI COCTaBa CMECH, pacyeT ra30BOM MOCTOSSHHOW U MacChl MOJISE CMeCH
3. TTepBbIii 3aKOH TePMOAMHAMUKH Kak (hOpMa 3aKOHa COXpaHeHUs U TpeBpailleHus sHepruu. Pabora, pabouas
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JyarpaMma.

4. TerioTa, TeruioBast AuarpaMmma. BHyTpeHHSISI SHeprvisi, YJHTa bV, CBOOOHAs YHEPTHsi, CBOOOTHAs
SHTaJIBINA.

5. AHanuTUYecKue BhIpaKeHHs | 3akoHa TepMOZMHaMUKH C UCIOb30BaHHUEM NapaMeTpOB: BHYTPeHHSs
SHEPrus U SHTa/bIUs.

6. AHanMTHUeCKUe BhIpayKeHHs | 3aKOHa TePMOJMIHAMUKH C UCTIO/Ib30BaHHEM TTapaMeTPOB: CBOOO/IHAS SHEPTHS
1 CBOOOZIHAST SHTAJIBIIHSL.

7. Temyi0eMKOCTb pabouero Tesia ¥ CMecei.

8. M30xopHBIl npotiecc.

9. M306apHbIii poLiecc.

10. M3oTepMuyecKuii rporiecc.

11. AauabaTHbIi mporiecc.

12. ITonuTponHkIi nporecc. XapakTepHbIe IPYIIIbI TOJUTPOIHBIX NTPOLIECCOB.

13. TepmoguHamuKa notoka. OCHOBHBIE [ONYILEHNs U yPaBHeHUS.

14. Teuenue B comiax u quddy3opax. AHamu3 HopMbl KaHasa.

15. CkopocTb TeueHUs1 B KaHasie. CKOPOCTb UCTeUeHHs M3 COILa.

16. MaccoBbIi pacxof uepe3 COIIO.

17. XapakTepHble C/Tyuyad UCTeUEHUs U3 COTLIa.

18. Kputnueckuii pexxuM ucteueHrst. Kputuueckuii reperna/, AaBjaeHU, KpUTHUYeCKasi CKOPOCTb,
MaKCHUMaJIbHBIN pacXof.

19. II 3akoHa TepmogvHaMUKX. OCHOBHEBIE ONpefe/ieH!sI U MaTeMaTHUeCKOe BbIpayKeHUs.
20. O6beauHeHHbBIe YpaBHeHUs I 1 I 3aKOHOB TEPMOJMHAMUKY /IJ1S1 IPOCTBIX CUCTEM. YCJIOBUS
TepMOJMHAMHUYeCKOTrO0 PaBHOBECHS.

21. O6beauHenHbIe ypaBHeHUs | 1 1T 3aKOHOB TepPMOJUHAMUKH [IJ1s1 CJIOXKHBIX CHCTEM.

22. TIpsimoii ¥ oOpaTHbIi UKL [ukael KapHo.

23. Huknel ABC. (Tuner IBC, nHguKaTOpHas fuarpaMMa, OCHOBHbIE JOMYLLEHUs U Lieu
TepMOAUHAMUUECKOTO aHa/u3a).

24. Nukser IBC (TpuHkepa).

25. Huknet ABC (OTT0 1 Ju3ens).

26. Huknel ['TY c moaBooM Temnyia Mpy MOCTOSSHHOM JjaB/IEHUH.

27. uknel I'TY ¢ OABOAOM Teria MpH MOCTOSHHOM 00beMe.

28. Lukbl peakTUBHBIX Auratesei. Lukn [IBPI.

29. OcHoBHBbIe NIapaMeTpsbl 1apa.

30. TepmogrHaMuyeCcKHe MpoLeCcChbl BOASHOTO Mapa.

31. DHTpOMNUS Y SHTAJIBIINA BOAbI U BOASHOTO Mapa.

32. DHTPOIUS ¥ SHTAJIBITUS BOJBI U BOJSTHOTO Tapa. VI30X0pHbIH rpoiiecc

33. DHTPOIKS ¥ SHTAJIBIIMS BOJbI U BOASHOrO napa. M300apHbIii mpoLiecc

34. DHTPOMUS U SHTAJIBIUS BOAbI M BOJSHOIO Mapa. V3oTepMuuecKuii powecc

35. DHTPOIMUS U SHTA/IBINA BO/LI U BOASHOTO Mapa. A/iMabaTHbIN mporecc

36. [lpoccenvpoBaHure ra3oB Y napos. [Ipouecc apoccenvpoBaHusl.

37. ®usunueckas cymHocTh 3¢ dekra Jxoyns — TomrcoHa.

38. PacueT ipocceniipoBaHusi BOJSIHOTO Tapa 1o h-s quarpamme.

39. [IMK/bl TapOCU/IOBLIX yCTaHOBOK. [TapoBoit rukn KapHo

40. TeopeTrueCKUl MapoCUIOBON LUK/ PeHKMHa

41. PereHepaTyBHbBIV [JKJI IAPOCUIOBOM YCTaHOBKU

42, TermoUKalMOHHBIE I[UKJTBI

43. IIUK/bI Mapora3oBbIX yCTaHOBOK

44. Pabouue Tesia XOJOAUNTBHBIX YCTaHOBOK

45. [Ty BO3AYIITHON XO0JIOJUIbHON YCTaHOBKU

46. LIy napOKOMITpeCCUOHHOM XOIOAW/IBHON YCTaHOBKHU

47. llukn abcopOLMOHHON X0/IOAUIBHON YCTaHOBKU

48. 11uk paboThI TEIJIOBOTO HAcOCa

49. lykn CtupauHra

50. Hukn MI'l renepatopa

PacuerHo-rpajduueckas pabora

PacueTtHo-rpaduueckast paboTa rpeAcTapsseT co00M aHa/IN3 I[UK/IA TETJIOBOM MaIllMHbI WA
MPOU3BOJILHOTO IMK/IA B COOTBETCTBUU C UHAUBU/IYaJIbHBIM 3a/laHHUEM.
B oTuet BxoguT:
- rpadrueckoe u300pakeHHe LMK/Ia Ha Auarpammax: TeraoBoi (T-s), paboueii (p-v), a AJist TApOCU/IOBBIX - U
Ha i-S fuarpamme;
- oTIpefiesieHre TepMOIMHAMUUeCKUX ITapAMeTPOB B KaXK/J0M XapaKTePHOM TOUKe 1IHKJIa;
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- BeIBOZ, ypaBHeHus KII/I 471 TenaoBbIX MallluH-/|BUTaTesIel.
TpeboBanus K odopmsienuto - o I'OCT 7.32-2017.

JuddepenuupoBaHHbIil 3a4eT

JuddepeHpoBaHHbIi 3aUéT MpeArionaraeT OTBeThI CTy[eHTa Ha 2 TeOpeTUYeCKUX BOTIPOCa M3 CTIHMCKA
BOIIPOCOB.
OLeHuBaeTCs OJTHOTA M PaBUILHOCThL OTBETa Ha BOIIPOCHI:
OLleHKa «yIOB/IETBOPUTE/ILHO»: TIOJIHOTa OTBETAa Ha BOMPOCHI : He MeHee 50% Mo KaXXA0oMy BOMPOCY.
OLleHKa «XOpOILIO»: TI0JIHOTa OTBETa Ha BOMPOCHI: He MeHee 80% 110 KaXkKZoMy BOIIPOCY.
OlLleHKa «OT/IMYHO»: MIOJTHOTA OTBeTa Ha BOMpPOCkl: He MeHee 80% Mo Ka)k/IoMy BOIIPOCY, OTBETHI Ha 2-3
JIOTIOJTHUTEJTBHBIX BOTIPOCA M3 CITHCKA CO CTeTleHbI0 TTOTHOTHI OTBeTa He MeHee 50% 110 KaXKAoMy.
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Bonpocs! no pasgeny,
Pazpen 1. Ooimasn Oggs;:é)hflf’
TepMOMHaMHKa.
2 4 TepBbIii 3aKo0H 32 | 18 6 12 0 14 20 AHd)q)epe;];[II;IpOBaHHOMy
TepMOAMHAMUKH. KOHTpTgJ"H:
MOCeIaeMOCTH
Bompocs! no pa3zgeny,
Ortuert 1o JIP,
Paspen 2. Borpocs! K
2 4 |TepmoauHamMHKa 27 | 11 6 5 0 16 20 |muddepeHIIUPOBaHHOMY
NMOTOKa. 3ayerTy,
KoHTposs
MOCelaeMOCTH
E:;iﬂf[ﬂ 3. Bropon Borpocs o pa3zeny,
TepMOAMHAMUKH Boripocs k
PMOA ) nubdepeHMPOBaHHOMY

2 4 |AHa/U3 HUKJIOB 34 | 18 | 10 0 8 16 20 saue
ra3oBbIX TeIIOBBIX KOHTpTg’;Ib
MatiiH HpAmoro MOCeIaeMOCTH
HHKJIa.

Bonpocs! no pasgeny,
Pazpen 4. Hd)d)eB:;I pI(/I) CZIBI;HHOM

2 | 4 |[Peanwmpreraseim | 21 | 5 | 5 | 0 | 0 | 16 | 20 |[AHPPEPETHMP Y

napsl SAICTY,
) KoHTpornb
MOCeIaeMOCTH
Bomnpocel no pasgeny,
PacuetHo-rpadhrueckas
Pazgen 5. Ifukibl pabora,

2 4 |MApOCHIIOBBIX 1 30 | 16 7 0 9 14 20 Bomnpocs! K
XO0IOANIBHBIX nuddepeHLIIPOBaHHOMY
YCTaHOBOK. 3ay4ery,

KoHTposis
MOCelaeMOCTH
Bcero 3a 4 cemecTp 144 | 68 | 34 17 17 76 100
Bcero no aucuumn/InHe 144 | 68 | 34 17 17 76 100
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OneHouHble MaTepuaJbl o guciunande TEPMOJUMHAMMPKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemMamu4eckoz20 dHAAU3d U MOOe/qUPOBAHUSI, Meopemu4ecko20 U 3KCNnepuMeHaabHo20 UCC/1e008aHUsl
0151 pewleHUsl UHJCeHePHbIX 3d0au npogeccuoHabHOI desimesibHOCMU

Ne 1

Ne 3

Ne 4

Ne 5

Ne 6

HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p
OTBETOB

Kakuie u3 ciieiyromyx yTBep>K/[eHU BePHBI [IjIst TIPOIiecca ApOCCeTUPOBaHUS?
1) Iporjecc gpoccenypoBaHUs COTIPOBOXK/AETCSI U3MEHEeHHEeM SHTaJIbITNY;

2) INpouecc apoccenMpoBaHUs MPOUCXOAUT TIPU MOCTOSIHHOM SHTAJIBITNY;

3) Ilpouecc ApoccenvpoBaHus COMTPOBOXK/IAETCS N3MeHeHeM TeMITepaTyphl;

4) Iporjecc fpoccenyvpoBaHUs COTIPOBOXKJAeTCsl M3MeHeHreM BHYTPeHHeH SHepruu.

[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kaxkue 13 ciief[ytolux yTBepKAeHHUIA BepHBI [/ afinabaTiyecKoro rporecca?
1) TeryioéMKOCTB ra3a paBHa HYJIIO.

2) Temniepatypa CHCTEMBI OCTA€TCS MOCTOSTHHOM.

3) BHyTpeHHsIs1 3Heprysi CUCTeMbl U3MEHSIeTCSI.

4) TapneHvie U 00beM OCTAIOTCSI TOCTOSTHHBIMU.

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Ipu KakuX yCIOBUSX MOXKET MPOUCXOUTH TIPOLeCC UCTIapeHust?
[TpounTaiiTe TEKCT W 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

Kak n3MeHHUTCs CKOPOCTh MCTeueHus: pabouero Tesia U3 Cy>KHUBAIOIIEroCs CorJia Ha KpUTHUECKOM
peXXUMe TIpH TOBLIIIIEHUU JjaB/IeHUsl OKpY>Katollieil cpefib?

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

Ha pucyHKe TipeZicTaB/ieHa cXeMa [1apora3oBOU TerjioBoy ycTaHoBKM. COOTHeCHUTe Ha3BaHUe 37ieMeHTa
1 OYKBY, YKa3bIBaIOII[YI0 €T0 TIOJIO)KEHHE Ha CXEME.

Tormaude

1. xomIipeccop;
2. Hacoc;

3. pereHepaTUBHBIN 110/|0rpeBaTeib;

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEXKAY TUIIOM JBUTaTerIsi U LIUK/IOM ero paboThl:

1. A. nukn TpuHknepa
0eCKOMITPeCCOPHBI
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JIA3e/bHbBIN
[IBUTATeJh

2. KapOrpaTOpHBIH

[IBUTATE b B. yukn KapHo

3. KOMIpeCcCOpHbIN
[I3embHbIN B. nukn Insens
JBUrareb

I". uukn Xamdpu
. tukn OTTo
E. nqukn Ctupnunra

Ne 7 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE TOC/IeA0BaTeTbHOCTh
YcTaHOBHTe NPaBUILHYIO [10C/1e[,0BaTe/IbHOCTh MPOLIeCCOB B NPAMOM LivK/e KapHo:

1) M3oTepMuueckoe cxaTue
2) AmmabaTHoe paciivpeHye
3) AguabarHoe CokaTHe

4) M30TepMUUecKoe paciiiipeHue
Ne 8 TIlpouuTaiiTe TEKCT M yCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh
Pacrnionoxxure nporjeccs! B [MK/Ie PeHKMHA B NPaBU/IBHOM MTOC/Ie/l0BaTeIbHOCTH:

1) Aanabatrueckoe paciIUpeHHe
2) N306aprueckoe HarpeBaHue
3) AmuabaTrueckoe CKaTue

4) V306aprueckoe ox/1aK/jeHue

Ne 9 TIIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IBHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoe u3 ciiefyiomyx yTBepK[eHuit BepHO /17151 IuK/Ia KapHo?
1) Hukn KapHo siBnsieTcst HauMeHee 3 (GeKTUBHBIM LIMKJIOM.
2) Lukn KapHo siBisieTcst Haubomnee 3¢ ¢eKTUBHBIM [IUK/IOM.

3) Llukn KapHo Bcerfia SIB/ISIeTCS N30X0PHUUeCKHM.

4) ITukn KapHo Bcerna sSBAsieTCst n300apruyecKuM.

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Kaxkoe 13 cyieiyloLX yTBep>KAeHUM BepHO AJisi 06paTiMoro mporjecca?
1) TTporiecc MpoUCXoAUT Ge3 MOTepb IHEPTHH.

2) Ilpotiecc MPOUCXOJUT C MaKCUMaIbHBIMU MTOTEPSIMA SHEPTHH.

3) I[Nporjecc Bceraa siB/IsieTCsS U30TEPMUAYECKUM.

4) Iporjecc Bceraa siBsieTcs N300apuuecKuM.

Ne 11 TIpouuTaiiTe TeKCT, BBIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIE BBIOOD
oTBeTa

Kaxoe 13 crieiyroyx yTBepsKAeH!H BepHO 1711 U30TepMUYeCKOro rnporecca?
1) Temneparypa cUCTeMbI U3MEHSIETCS
2) BHyTpeHHSsIs1 3Heprusi CUCTeMbl U3MeHsIeTCsl

3) Tern000MeH KOMIIEHCUPYET PaboTy, COBEPIIIAeMYI0 CUCTEMOMW WU HaJl CUCTEMOM
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4) TIporjecc mpoucxoauT be3 TerioobMeHa

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kakue u3 ciieytoimx yTBepKAeH1i BepHbI [/ YPaBHEeHUsI Hepa3phIBHOCTH ITOTOKA >KUAKOCTH?

1) YpaBHeHue Hepa3pbIBHOCTY I10TOKA OCHOBAHO Ha 3aKOHe COXPaHeHUsI MacChl.

2) YpaBHeHUe Hepa3pbIBHOCTH MOTOKA MPUMEHUMO TOJIBKO JI7IsI COKMUMAeMBIX JKUJKOCTeH.

3) YpaBHeHre Hepa3pbIBHOCTH MOTOKA YTBEPIKAAeT, YTO MacCOBBIM Pacxoz MOCTOSIHEH BZ0JIb TIOTOKA.

4) YpaBHeHHe HePa3pbIBHOCTH [10TOKA He YUUTHIBAeT U3MeHeHHe TJIOTHOCTH >KUJKOCTH.
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