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 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
TOATOTOBKH
Cnenuanusanusa/npoduab/nporpaMma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckaroman Kadeapa A2 TEXHOJ/IOI' KOHCTPYKIIMOHHBIX MATEPUAJIOB 1
IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU
Kadeapa-pa3paboTuuk padoueit A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
NporpaMMabl AIITITAPATOB
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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.
ITporpamMma paccMoTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPONU3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenyromuii kadenpoii AuaproiikuH A.FO., K.T.H., 0L,




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 aHajau3a U MOJe/JUPOBaHUsl, TeOPeTUUeCKOI0 U 3KCIIePUMEHTAa/JbHOIO0 UCC/IeflOBaHUSl B
ripoeccroHanLHON AesiTeIbHOCTH

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
NIpOrpaMMsbl IIOATOTOBKH 110 HaripasieHuto 24.03.01 PakemHble KOMI/IEKChbl U KOCMOHABMUKA.

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

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
A3POI'MAPOT'A3OVMHAMMUKA, TEIVIOIIEPEJAYA B M3AE/INAX PKT.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



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 33 18 6 12 0 15 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. 26 1 6 5 0 15 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 33 18 10 0 3 15 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. 20 5 5 0 0 15 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 32 16 7 0 9 16 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 15
pekoMeHayemotii utepatype. OgopMiieHre 0TYETOB 10
TePMOJUHAMUKHU.
nabopaTopHbIM paboTam
V3yueHue rpejyCMOTPEHHBIX TIPOTPAMMOM
’ Pazpgen 2. TepMmoguHaMuKa MUAAKTUUECKUX eIUHUI] 10 KOHCIIEKTaM JIEKI[UH U 15
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 15

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 15
peKOMeH/lyeMOH JInTepaType.

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

o 1
> XO/I0JU/IbHBIX YCTAHOBOK. pekoMmeHayemoi uteparype. OdopmieHre pacueTHO- 6
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.
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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. /1. ®@. YctuHoBa, 2014, 215 3K3.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texuuueckas TepmoguHamuka. CIT6.BI'TY "BOEHMEX" um. []. ®@. YctuHoea, 2014, 351. pec.

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
MporpaMMbl MOATOTOBKM 1O HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuKa. JucuurivHa
peam3yeTcsi Ha (akynsTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
katdenpoit A8 IBUTATEJIN U SHEPTOYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHa/iM3a U MOJeMPOBaHUs, TEOPeTUYeCKOTO W IKCIIEPUMEHTATbHOTO WCCIeJ0BaHUS B TPOdeCcCUOHATBHON
ZlesiTeJIbHOCTH.

CojiepkaHue TUCLUIIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBS3aHHBIX C U3yuyeHHeM (yHAaMeHTa/lbHbIX 3aKOHOB
B3aMMHOTO TIpeoOpa30BaHUsl TETVIOBOM ¥ MeXaHUUEeCKOW YHEPruM, aHa/IU30M TepPMOIMHAMUYECKUX TIPOI[ECCOB
WJiea/bHBIX W peaylbHbIX Ta30B, B TOM UHMC/Ie B TIOTOKE BellleCcTBa, TEOPUH TeIIOBLIX ABUraTe/el, XOJ0AUTbHBIX
YCTaHOBOK U TEIJIOBbIX HACOCOB, 3/IeME@HTOB XMMUUeCKON U HepaBHOBECHOUW TePMOAUHAMUKM.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ KOHTPOJIb MOCEITAaeMOCTH;
e oruet 1o JIP;
e BOIPOCHI TI0 Pa3/eny;
e pacueTHO-rpaduueckasi pabora;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4,), caMoCTosITe/IbHast paboTa cryzaeHTa (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PexkoMeHganuu

10 OCBOEHHIO JUCLUIUIMHBI /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 ripeslyCMOTpeHHbIX
MIpOrpaMMoi JulakTUUeCKUX eJUHUL] II0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
nureparype. Odopm/eHre 0TUeTOB 110
naboparopHbIM 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. ®@. YctuHoga, 2016
(JTaboparopHsie paboTsI 1,2,3)
B. B. CaxuH, E. M. l'epiuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B MpUMepax U 3afjayax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts I)

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®.
YcruHoBa. TepMoprHaMUKa SHEPreTHYe CKUX
cucreM. KH. 1 TepMoarHamMyKa rOMOTeHHBIX U
rereporeHHbix cuctem: CI16.BT'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (1,2,3,4,5)

FO. B. Anuckesuu, A. M. Topbauéga, [I. I.
KpaBuenko. . Tepmogunamuka: CI16.BI'TY
"BOEHMEX" um. [I. ®. Yctunoga, 2016
(/Iaboparopssie paboTsi 1,2,3)

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

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

15

Wroro no pa3geny 1

15

Paszgen 2. TepmoauHaMyKa noToka.

N3yuenue ripefyCMOTpPEHHBIX

KOHCIeKTaM JIeKLIUM U peKOMeHlyeMou
ymureparype. OdopMieHe OTUETOB I10
naboparopHbIM paboTam

MPOTrpamMMOi TUAAKTHYEeCKUX eTUHUI] 110

H. M. LlupensMmas. . TexHuueckass TepMOJAHAMUKA:

CankT-ITetepOypr: Jlanb, 2021 (6)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
9HepreTUUeCKUX CUCTEM B IIpUMepax U 3afjadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2016 (Yacts I)

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
SHepreTUYeCKHUX CUCTEM B NIPUMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yactn I)

1O. B. AnuckeBuu, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [1. ®@. YcruHoBa, 2016
(JTabopaTopHast paboTa Ned)

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

uM. [1. ®. YcruHosa, 2014 (5)
Wroro o pasgeny 2 15

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. Caxun, E. M. I'epiiuman. . TepmoarHamMuKa
SHEepreTUUeCKUX CUCTEM B MpUMepax U 3ajayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts 1)

B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
SHepreTUUeCKUX CUCTEM B pUMepax U 3aayax:

N3yuenue rpesyCMOTpPEHHBIX CII6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
MpOrpaMMON AUJaKTHYeCKUX eJUHUL] 10 2016 (Yacts II) 15
KOHCIIeKTaM JIeKLIUM U peKOMeHlyeMoi B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.

JaTeparype. YcruHoBa. TepmogyHaMyKa SHEpreTUYe CKUX

cucteM. KH. 2 TexHuueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCcTUHOBa,
2014 (Yacts 1V)
B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®.
YctuHoBa. TepmoguHaMuKa SHepreTuye CKUx
cucreM. KH. 2 TexHuueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts 1V)

Uroro no pa3geny 3 15

Pa3zpen 4. PeanbHble rassl ¥ napbl.

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMuKa

SHEepreTUUeCKUX CUCTEM B pMMepax U 3a7adax:

CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2016 (5)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YctuHoBa. TepmoguHaMyKa SHEpreTU4YeCKUX
cucreM. KH. 1 TepMoarHamMyKa roMOTeHHBIX 1
rereporeHHbix cucrem: CITI6.BI'TY "BOEHMEX"

N3yuenue nipeyCMOTpeHHbIX M. [1. ®@. YctuHoBa, 2014 (8)

nporpaMmMoii augakthuyeckux equuul no|  B. B. Caxun ; BI'TY "BOEHMEX" um. [. ®. 15
KOHCITEKTaM JIEKLIUM U peKOMeH/lyeMOou YcruHoBa. TepMoiiHaMyKa SHepreTUyeCKuX

JiTeparype. cucrem. Ku. 1 TepmoarHaMyKa rOMOTeHHBIX U

reteporenHbix cucrem: CIT16.BI'TY "BOEHMEX"
mM. [1. ®. YcrurHoBa, 2014 (8)
H. M. llupenbmaH. . TexHnueckas TepMOJAUHAMUKA:
Cankr-ITetepOypr: Jlanb, 2021 (7)
B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
SHepreTUUeCKHUX CUCTEM B ITpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (5)
Urtoro no pa3geny 4 15
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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. CaxuHn ; BI'TY "BOEHMEX" um. [1. ®.

YcrunoBa. TepMoHaMyKa SHepreTUyeCKUX
cucreM. KH. 2 TexHnueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts I1)

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMuKa
SHEepreTUUeCKUX CUCTEM B MpUMepax U 3a7jayax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2016 (Yacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmogyHaMyKa SHepreTHYeCKUX
cucreM. KH. 2 TexHuueckasi TepMOJUHaAMUKa:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2014 (13, 14, 15)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmogyHaMyKa SHEpreTHYe CKUX
cucteM. KH. 2 TexHuueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2014 (13, 14, 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 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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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bonpocs! no pasgeny,
Pazpen 1. Ooimasn Oggs;:é)hflf’
TepMOAHMHAMHUKA.
2 4 TepBB1ii 3aK0n 33 | 18 6 12 0 15 20 AHd)q)epe;I;[JI;IpOBaHHOMy
TepMOAMHAMUKH. KOHTpTgJ"H:
TI0CeI]aeMOCTH
Bompocs! no pa3zgeny,
Ortuert 1o JIP,
Paspen 2. Borpocs! K
2 4 |TepmoauHamMHKa 26 | 11 6 5 0 15 20 |muddepeHIIUPOBaHHOMY
NMOTOKa. 3ayerTy,
KoHTposs
TMOCellaeMOCTH
E:;iﬂf[ﬂ 3. Bropon Borpocs o pa3zeny,
TepMOAMHAMHKU Boripocs k
PMOA ) nubdepeHMPOBaHHOMY

2 4 |AHanu3 HUK/I0B 33 | 18 | 10 0 8 15 20 saue
ra3oBbIX TeIJIOBbIX KOHTpTg’;Ib
MaIlIvH OIPAMOro HoCemaeMocTH
HHKJIa.

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

2 | 4 |[Peanwmbrerassim | 20 | 5 | 5 | 0 | 0 | 15 | 20 |[AHOPEPETHMP Y

naper 3aueTy,
) KouTponb
TMI0CeI1aeMOCTH
Bomnpocel no pasgeny,
PacuetHo-rpadhrueckas
Pazgen 5. Ifukibl pabora,

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

KoHTposis
TMoCelaeMOCTH
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
Mamemamu4eckoz0 aHa/Au3d u Mooe/UpPO8aHUsl, Meopemu4ecKkoz20 U 3KCepumMeHma/abHo20 Ucc/1e008aHuUsl 8
npogeccuoHanbHoll dessmenabHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
Ilpy KakuX yC/IOBUSX MOXKET IPOUCXOAUTD TIPOLIeCC UCTIapeHNs?
Ne 2 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Ha puicyHKe TpejicTaB/ieHa cXeMa IMapora30BOM TeraoBoy ycTaHoBKH. COOTHeCHTe Ha3BaHUe 37ieMeHTa
Y OYKBY, YKa3bIBaIOII[YIO €r0 TIOJI0KEHHE Ha CXEME.

Tormawde

DU @

B

Botiyx

Boad

1. xomripeccop;
2. Hacoc;

3. pereHepaTUBHBIN 00T PeBaTeb;

Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE MEXKAY THIIOM JBUTATersl M LIUK/IOM ero paboTh:

1.

0eCKOMITPe CCOPHBII
JIA3ebHbBIN
JIBUraresib

2. Kap6ropaTopHbIii
JBUTaTeNb

A. tukn TpunHkiepa

b. nukn Kapuo

3. KOMITpeCCOPHBIN
JIA3e/bHbIN B. qukn [usens
[IBUTaTesIb

I". nukn Xamppu
. uukn OtTo
E. qukn Ctupnunra

Ne 4 TIpouuTaliTe TEKCT U YCTaHOBUTE MOC/I€A0BATETHHOCTh
YcraHOBUTe TIpaBU/IbHYIO TT0C/Ie0BaTeTbHOCTE MPOLIeCCOB B MPSIMOM LivKJie KapHo:

1) N3oTepMuueckoe cxkatve
2) AprabaTHoe pacivpeHue
3) AnuabaTHoe ckaTue

4) M3oTepMUUeCKoe pacliupeHre
Ne 5 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/[OBAaTeTHHOCTD
PacrionoskrTe nporiecch B 1MK/e PeHKHWHA B TIPaBU/IbHOM MOC/Ie10BaTe/IbHOCTU:
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Ne 6

Ne 7

Ne 8

Ne 9

1) AmabaTrdeckoe paciivipeHue
2) N306aprueckoe HarpeBaHue
3) AguabaTrueckoe CKaTue

4) V300apruecKoe OXJIaKIeHKe

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

Kakoe u3 criefilyroiyx yTBep>k/ieHMM BepHO /15 LiMK/ia KapHo?
1) lukn KapHo siBnisieTcst HaumeHee 3(()eKTUBHBIM I[UK/IOM.
2) Mukn KapHo sinisieTcst Hanbosee 3¢ GeKTUBHBIM LIUKIIOM.

3) vk KapHo Bcerfa IBsieTCs U30XOpUYeCKUM.

4) ITukn KapHo Bcerza siBisieTcst u300apruuecKuM.

HquHTaﬁTe TeKCT, BbI6epI/ITe HpaBHI[LHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

Kaxkoe 13 cyieiylolux yTBEP>KIAEHUH BepHO /i1 06paTMOro mporjecca’?
1) Tpouecc npoucxogut 6e3 MOTepb IHEPTHH.

2) IIpouecc MporucxoguT C MaKCUMaIbHBIMU TTOTEPSIMU SHEPTUM.

3) Ipotiecc Bcerya sIBASETCS U30TEPMUUE CKHM.

4) TIpouecc Bceraa siBsieTcst U306apruyueCKrM.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

Kaxoe 13 criefiyolux yTBepsKAeH!H BepHO /1/1s1 ©30TepMUUeCKOoro rporecca’?

1) TemmniepaTypa CUCTeMbI U3MEHSIETCS

2) BHyTpeHHsIs1 SHeprusi CUCTEMbI U3MEHSIeTCS

3) Termoo6MeH KoMIieHCHpYyeT paboTy, CoBepllaeMyt0 CUCTEMOM WU/Y Hajl CUCTEMOM

4) Iporecc nporcxogut 6e3 TernyioobMeHa

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABU/IbHBIE OTBETHI U 3aIUIIINTE apPTyMEeHThI, 000CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue u3 ciiefiyroliyix yTBep>k/jeHUI BepHBI /|71 ypaBHEHUS Hepa3phIBHOCTH MOTOKA KUJKOCTH?

1) YpaBHeHHe Hepa3pbIBHOCTH MIOTOKA OCHOBAHO Ha 3aKOHE COXPaHEHHsI MacChl.

2) YpaBHeHUe Hepa3pbIBHOCTU MOTOKA IPUMEHUMO TOJIBKO /ISl C)KMMaeMbIX XKUJKOCTeH.

3) YpaBHeHUe Hepa3pbIBHOCTH TIOTOKAa YTBEPsKZaeT, UTO MacCOBBIM pacXof, MOCTOSIHEH BI0JIb TIOTOKaA.

4) YpaBHeHHe Hepa3phIBHOCTH I10TOKA He YUUThIBAaeT M3MeHeHHe TJIOTHOCTU JKUIKOCTH.

Ne 10 TTpouuTaiiTe TEKCT U 3aMUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET

Kak n3MeHHUTCs CKOPOCTh MicTeueHus: pabouero Tesia U3 CYy>KHBAOIIerocs Coria Ha KpUTHYEe CKOM
pe>XUMe TpU MOBLIIIEHUU JaBeHUsl OKpY»Katolllei cpesibI?

Ne 11 TIpouwmTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP

OTBETOB
Kaxkue 13 ciieytolux yTBep)KAeHi BepHBI [/ afuabaTriyeckoro rporecca?

1) Teni0EMKOCTB ra3a paBHa HYJIIO
2) TemMriepatypa CHCTEMBI OCTAeTCS TTI0CTOSTHHOIA.

3) BHyTpeHHsIs1 3Heprusi CUCTeMbl U3MEHSeTCS.
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4) MaBneHvie U 00bEM OCTAIOTCS MTOCTOSHHBIMH.

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

Kakue u3 ciiefiyrolyx yTBep>kjeHUI BepHBI [/ ITpoLjecca ApoCcCceupoBaHNs?
1) IMporecc ppoccenypoBaHusi COIPOBOXK/|AeTCsl U3MeHeHUeM 3HTabIINY;

2) I1pouecc ApoccenvpoBaHusi NPOUCXOAUT TIPU TTOCTOSHHOW SHTabIINY;

3) IIponecc ApocceMpoBaHUst COIIPOBOXKAALTCSI U3MEeHEHNEM TeMIIepaTyphbl;

4) TIpotiecc ApoCCenMpOBaHKs COTIPOBOXK/IAeTCSl W3MeHeHHEeM BHYTPeHHel SHepTruu.
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