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.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

TEPMOJVNHAMMKA
HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Cnenuanu3anus/mpoduis/mporpaMma ITpoeKTHPOBaHHE XMJKOCTHBIX PAKEeTHBIX JABHIaTe/Iei
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT A PakeTHO-KOCMHYeCKas TeXHHKA
Beinyckaromasi Kagegpa A8 IBUTATE/IU 1 DHEPT OY CTAHOBKWU JIETATE/IBHBIX
AIIITIAPATOB
Kadeapa-pa3padorunk paboueit 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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

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

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




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:

OTIK-1 — CrniocobeH TNPUMEHSTh eCcTeCTBEHHOHAyuHble U OOIIeMH)KeHepHbIe U JKCTIIePUMEHTaTbHOTO
WCCIIelOBaHNA JJ1s1 PellleHHs] MH)KeHEepHbIX 3a/jau NpodecCroHalbHOM eATeIbHOCTH

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHe CJIefyIOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-1
3HAHUA:
Ha ypOBHe Mpe/CTaB/IeHUN:
- OCHOBHBIE 3aKOHbI TEPMOJMHAMUKN TIPUMEHHUTE/ILHO K TeIJIOBbIM MallliHaM;
- MeTOZbI U aTOPUTMBI aHa/lr3a TepMOANHaMUYeCKOr0 TelJIOBbIX MallliH;
Ha yPOBHE BOCIPOW3Be/IeHUs:
- METO/bI aHa/IM3d Bq)d)eKTI/IBHOCTI/I pa6OTbI TEIVIOBbIX MAllIMH U YCTAHOBOK;
Ha ypOBHe [TIOHKMMaHUs:
- IOHMMaHue B3aMMOCBSI31 OCHOBHbBIX TePMOJJMHaMUUECKHX I1apaMeTPOB B pPa3/IMYHbIX [1POLieccax;
- IOHUMaHue 0COOeHHOCTeH TepMOAMHAMHUECKHX TIPOLIeCCOB, MTPOTEKAIOIIMX B TEIIOBBIX MalllHAX;
YMeHusi:
- TIPOBOZIMTH aHa/M3 pabOoThI TETIOBBIX MAIIWH U YCTaHOBOK;
- TIPOBOJUTH 3KCIIEpUMEeHTa/lbHble WCCAe[OBaHWsl TePMOAWHAMUYECKUX TIPOLIeCCOB paboumx Tesn
TEIJIOBBIX MallllH;
HABbIKU:
- pacueT OCHOBHBIX TePMOJMHAMUYECKUX XapaKTePUCTHK TEIJIOBBIX MaIlIVH.



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.

CopepkaHve [IUCLUMIIMHBI ~ SIBJISIETCST  OCHOBOM  fjia  ocBoenusi aucturuiud:  JBUTATEJIN
JABYXCPE/JHBIX AIITIAPATOB, KOCMO3BDHEPI'OYCTAHOBKN, ITPUBOPHBI n
OBOPYJOBAHUME, TEOPUSA MW KOHCTPYUPOBAHUE BP, TEOPUA PAKETHBIX
JIBUT'ATEJIEV, TEIVIOIIEPEIAUA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:
e OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueckre MOJied UCCIelyeMbIX TPOLIeCCOoB,

SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K MTPO(heCCUOHATLHOM chepe AesTeIbHOCTH IS PEleHUs
VH)XeHEepHBIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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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
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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 pa3jesa JUCHUITUHBI 4acos
V3ydeHue nipe/yCMOTPEHHBIX TPOrpaMMOK
Pazgen 1. O6mias v Peay p porp N
. IWJAKTUUeCKUX eUHUL] [0 KOHCIIeKTaM JIeKIUi U
1 |TepmogvHamuKa. [1epBbiit 3aKOH . 16
pekoMeHayeMol nuTepatype. OopMieHre OTYeTOB IO
TepMOAUHAMUKMU.
naboparopHbIM paboTam
N3yueHue nipelyCMOTPEHHBIX POTrPaMMOi
2 Paznen 2. TepMoavHaMyKa 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
Oru. Oru. Oru.
o o o BP31, Bonp.dud.3au,
4 BP3I1|BP3 BP3J ;p (BP3N AP BPS/| o |BPSAZIPBP3 ;p [BP3HBP3ALrp” AP . 3
BP3/] BP3]] BP3/]

YcioBHbIe 0003HAUCHUSA:

Ortu. o JIP — otuet 1o JIP;

TP — nuarHocTuyeckasi pabora;
BP3/l — Bompocsl 110 paszeiy;

PI'P — pacueTHO-rpacuueckas pabora;
Bomnp.dud.3au — Bonpock! K AuddepeHIIIPOBAHHOMY 3aueTy;
mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

TEKyll[Mﬁ KOHTPOJIb YCII€BAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHbIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx dhopMax:
JMarHoCTUYeckKas pabora;
BOTIPOCHI TI0 pasfieny;
oTuet o JIP;

pacueTHO-rpaduueckas paboTa;
BOTIPOCHI K Au(depeHI[IPOBAaHHOMY 3aueTy.

HpOME)KYTO‘IHaH dTTeCTalud rMMpoBOAUTCA B Cl)OpMaXZ

I depeHIIMPOBaHHbBIN 3aueT.

36927




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, s71. pec.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTUuyecKrx CUCTeM B IIpUMepax U 3ajjadax.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 241 3K3.

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.
Hucruruiiaa peanu3syetcs Ha dakyabreTe A PakeTHo-kKocmuueckass TexHuka BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A8 IBUTATE/IN 1 DHEPT'OYCTAHOBKMU JIETATEJIBHBIX ATIITAPATOB.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CrocobeH TpPUMEHSTh eCTeCTBEeHHOHAyuHble W OOIedH)KeHepHble W 9KCTIepUMEHTAIbHOTO
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:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e BOIIPOCHI TI0 Pa3zeny;
e oruet 1o JIP;
¢ pacueTHO-rpaduueckas paboTa;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

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

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. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa. TepMoprHaMUKa SHepreTHYeCKUX
cucreM. KH. 1 TepMoarHamM1Ka rOMOTeHHBIX U
reteporenHbix cucrem: CIT16.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (1, 2, 3, 4, 5)

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

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

H. M. llupensman. . TexHnueckast TepMOJMHaMUKa:
CII6.: Tans, 2021 (1, 2, 3, 4, 5)

FO. B. Anuckesuu, A. M. Topbauéga, [I. I.
KpaBuenko. . Tepmogunamuka: CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2016
(JTabopatopHsie pabotsr 1, 2, 3)

B. B. Caxun ; BI'TY "BOEHMEX" um. . ®.
YcruHoBa. TepMoarHaMUKa SHepreTHYeCKUX
cucreM. KH. 1 TepMoarHaM1Ka rOMOTeHHBIX 1
rereporeHHbix cucrem: CITI6.BI'TY "BOEHMEX"

uMm. 1. @. YcruHosa, 2014 (1, 2, 3, 4, 5)

H. M. llupensmaH. . TexHrueckast TepMOJMHaMUKA:

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)
B. B. CaxuH, E. M. l'epiuman. . TepMoariHamMuKa
SHepreTMYeCKUX CUCTeM B IIpUMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts I)
1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY

15

"BOEHMEX" um. [I. ®@. YcruHoBa, 2016
11

36927



(JTabopartopHas pabota Ned)

Cankr-IletepOypr: Jlans, 2021 (6)
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)

H. M. llupensmaH. . TexHuueckas TepMOJUHAMUKA:

Wrtoro no pasgeny 2

15

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

N3yuenue ripefycMOTpeHHBIX

MPOTrpamMMOi TUAAKTHYEeCKUX eJUHUI] 110

KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOou
JTeparype.

H. M. llupensmaH. . TexHuueckas TepMOJMHAMUKA:
CII6.: Jlans, 2021 (2, 8, 10)
H. M. LupenbMaH. . TexHuueckas TepMoyHaMUKa:
Cankrt-ITetepOypr: Jlanb, 2021 (2, 8, 10)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoMHaMUKa SHepreTUueCKUX
cucrem. Kn. 2 TexHuueckast TepMOAUHAMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts IV)
B. B. CaxuH, E. M. I'epiumas. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax U 3aZjayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yacts 11)
B. B. CaxuH, E. M. I'epiiuman. . TepMoarHamMuKa
JHepreTUUeCKUX CUCTEM B IIpUMepax U 3afiayax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2016 (Yacts II)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoHaMUKa SHepreTUUeCKUX
cucrem. Kn. 2 TexHrueckas TepMOAUHAMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,

2014 (Yacts 1V)

15

Wrtoro no pa3geny 3

15

Paspen 4. PeanibHbIe ra3bl U n1aphl.

N3yuenue ripefycCMOTpPEHHBIX
MPOTrpamMMOi TUAAKTHYEeCKUX eJUHUI] 110

KOHCIIeKTaM JIeKLIU U peKOMeHlyeMOou
JTeparype.

H. M. lupensmas. . TexHuueckas TepMOJAHAMUKA:
CankT-ITetep6Oypr: Jlanb, 2021 (7)
H. M. llupenbmaH. . TexHnueckas TepMOAUHAMUKA:
CIT6.: JTans, 2021 (7)

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

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoHaMUKa SHepreTUUeCKUX
cucreM. KH. 1 TepMoarHamMyKa rOMOTeHHBIX U
reteporeHHbix cuctem: CI16.BT'TY "BOEHMEX"
uM. 1. @. YcrunHoBa, 2014 (5)

B. B. Caxumn, E. M. I'epnmumaH. . TepmogrHaMuKa

SHepreTnuyeCKux CUCTeM B IIpUMepax U 3a/avax:

12
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CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOB],
2016 (Yactn I)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcruHoBa. TepMoiMHaMKKa SHepreTUue CKUX
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.

N3yuenwue ripefyCMOTPEHHBIX

KOHCITEKTaM JIeKLIH U peKOMeH/yeMOoi
nuTeparype. OcdopmiieHre pacueTHO-
rpaduueckoi paboThI.

MPOTPamMMOi TUAAKTUYEeCKUX eTUHUI] 110

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. [1. ®. YcTrHOBa,
2016 (YacTs I1)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YcrunoBa. TepMovHaMUKa SHepreTUyeCKUX
cucreM. KH. 2 TexHrueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOoBa,
2014 (13, 14, 15)

B. B. CaxuH, E. M. I'epivmaH. . TepMoarHaMuKa
SHEepreTUUeCKUX CUCTEM B pUMepax M 3a7jayax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOBa,
2016 (Yacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa. TepMoiiHaMyKa SHepreTUUeCKUX
cucteM. KH. 2 TexHuueckasi TepMOJUHaAMUKaA:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2014 (13, 14, 15)

H. M. llupensmaH. . TexHuueckas TepMOJUHAMUKA:
CII6.: Jlanb, 2021 (10, 11, 12, 13)

15

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 oruet 1o JIP;

e pacueTHO-rpaduueckas paboTa;

e BOMPOCHI K A depeHLIIPOBaHHOMY 3aueTy;
e uddepeHPOBAHHBIN 3a4erT.

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.

Bonpocs! k guddepeHUpoBaHHOMY 3aueTy
Bomnpocsi k AnddepeHLIMpOBaHHOMY 3a4eTy OXBaTbIBAalOT BeCh KYPC B COOTBETCTBHH C MTPOTrPaMMOii U
nipeficTapeHbl B YMK auctiuruivHbl. Borpock! yTBep)K/JaroTcs Ha 3aceflaHUM Kadephbl Tiepe] ceccueit.

JuddepennmpoBanHbIii 3aueT

Heo6xoauMbIM ycoBUeM TosTy4deHus AM(QepeHIMPOBaHHOTO 3auéTa SIB/sIeTCs BHITIOJTHEHUE BCeX
KOHTPO/bHBIX MEpPOTIPUSTUH, TPelyCMOTPEHHBIX ITPOrPaMMOi JUCLIUII/IMHEI, BK/ItOUas YCIeIHY0 3al{UTy
BCeX TIpe/lyCMOTPEHHBIX IMPOrpaMMoi labopaTopHLIX paboT U yCIelrHoe BBITIOJIHEHKE pacyeTHO-TrpaduuecKoi
paboThI.
OuddepenipoBaHHbIii 3aueT MPOBOAUTCS B (hOpPMe OTBETOB CTY/[eHTa Ha TeOpeTHueCKre BOPOCH (pa3jesnam
1,2 1 4) v pellleHUs NPaKTUYECKUX 3a/au Ha aHa/ M3 LMKJ/Ia TeIVIOBbIX MalluH (pa3gensl 3 U 5). Bornpock! u
3aflaud yTBEP>KAAITCS Ha 3aceflaHiK Kadephl eXKerofHo Tiepes| ceccueid. I1py oLleHMBaHUY TIPaKTAYeCKUX
3a[ja4 YUMUTBIBaeTCs TOJIBKO (haKTUUeCKWI pe3y/bTaT (TIpaBU/IbHO/HENpaBWILHO) B BU/e ypaBHeHus KI1/] win
XOJIOAWILHOTO KO3 dULMeHTa, MO0 UX YMCI0BOTO 3HAUEHUS.
WTorogas onjeHKa Noay4yaeTcs py YC/JI0BUM MTPAaBUIBHOIO PeLleHus 3a/jauyl Ha OCHOBE MPaBUIbHOCTU U
TOJIHOTHI OTBETa Ha TeOpeTUYeCKHe BOMPOCHI:
"3a4uTeHO-0T/IMYHO" - pellleHa 3a/ia4ya v I0/IHOTa OTBeTa 10 TeopeThUeCKHMM BorpocaM He MeHee 80%
"3auTeHO-X0pOoLI0" - pellleHa 3a7ia4a U I0JIHOTA OTBeTa I10 TeopeThue CKUM BoripocaMm 60-80%
"3auTeHO-yOB/IETBOPUTE/ILHO " - PellieHa 3a/iaua v MoJIHOTa OTBEeTa Mo TeopeTudecKuM Bornpocam 50-60%
"He 3auteH0" Mo)keT ObITb TIOCTaBJIEHO MTPY HEBBITIOJHEHUHY KOHTPOJIBHBIX MEPOTIPUATHH (M, COOTBETCTBEHHO,
Hezlonycke K avddepeHLMPOBAaHHOMY 3auyeTy); TIPY HEBEepPHOM pellleHHH 3a/laui; TPy OTCYyTCTBUU OTBETOB Ha
TeopeThyeCcKre BOMPOCHI; a TAK)KE eCJTH MPU MPABUILHO PellleHHOM 3a/jaue IT0/THOTa OTBETOB 110
TeopeTUYeCcKHUM BompocaM cocTasisieT MeHee 60%.
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Pa3gen 1. O0mjasn
? 4 [TePMOAMHAMHKA. 38 | 22 6 12 4 16 20 Bomnpoce! no pasgeny,
IlepBbI1ii 3aK0H Ortuer no JIP
TepMOAMHAMUKH.
Paspen 2. Borpocs o pa3zeny,
2 4 |TepmopnHaMHKa 30 | 15 6 5 4 15 20 Oruet 1o JIP
MOTOKa.
Pa3gen 3. Bropoi
3aKO0H
TepMOAMHAMUKH.
2 4 |AHa/au3 MKJI0B 30 | 15 | 10 0 5 15 20 Bonpocs! o pa3aeny
ra3oBbIX TeMJIOBBIX
MaIlHuH NPAMOro
nHKJIa.
Pazpen 4.
2 4 |PeanbHbIe rassl U 24 9 5 0 4 15 20 Bormpocs! no pasgeny
napsl.
Bomnpocs! no pasgeny,
Pazpen 5. Ilukiibl PacuetHo-rpadrueckast
? 4 [MAPOCHIIOBBIX H 2 - - 0 0 15 20 pabora,
XO0TOANIBHBIX Bomnpoce! k
YCTaHOBOK. b depeHIPOBAHHOMY
3a4eTy
Bcero 3a 4 cemectp 144 | 68 | 34 17 17 76 100
Bcero no agucuun/MmHe 144 | 68 | 34 17 17 76 100
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OneHouHble MaTepuaJbl o guciunande TEPMOJUMHAMMPKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHYceHepHbie U IKCnepuMeHmMaabHO20
ucciedoeanus 0/1s1 pewleHusl UHMCeHepHbIX 3a0ay npogeccuoHabHol dessimeabHOCMU

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHKLIN OTBET
BriBectu ypaBuenue KII as 2KPI

3anuimTe pa3BepHyThIH 000CHOBAaHHBIM OTBET
ITpounTaiiTe TEKCT U 3alUIIKNTE Pa3BepPHYThI 000CHOBAHHBIN OTBET
V306pa3uThb M30MpoLiecchl W/jeansHOTo ra3a Ha paboueit auarpaMme

BribepuTe npaBuIbHbIE OTBET U 3aMIINTe apryMeHThI, 000CHOBBIBAIOIIME BBIOOP OTBETa

1,2,3,4,5,6 - usorepma, aguabara, u3oxopa, usobapa.
ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BePHYThIM 000CHOBAHHKLIN OTBET
BriBectu ypaBHenue KII amst ipsmorounoro BP/]

3anuimTe pa3BepHYTHIM 000CHOBAaHHBIN OTBET
ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
3anuinuTe pa3BepHYTHIM 000CHOBAaHHBIN OTBET:

Eciv noTok Ha BXoZie B M300payKeHHbBIN KaHa/l CBEPX3BYKOBOM, /it 3aBUCUMOCTeH 1, 2 U 3 cripaBe/|iiBO
yTBep)KJeHue:

TIpy afiviabaTHOM TeueHHH H/lea/IbHOTO ra3a 3aBUCUMOCTH COOTBETCTBYIOT U3MEHEHHIO CJIeYFOLIX
rapameTpoB U BeJINUH:

-

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET
Kak paccunrars CKOPOCTb UCTEUeHUs UeabHOro rasa W:

- U3 CY>KMBAIOLIErocs cornia?
- U3 KOMOMHUPOBAHHOTO coruia (JIaass)?

3anuinumTe pa3BepHYThIH 000CHOBAaHHBIM OTBET
ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Yro npescrasisieT coboli ArarpaMma BoAsHOTO riapa B T-s KoopAauHaTax? Yka3arh Ha JuarpamMe
XapakTepHbie 00/1aCTH ¥ XapaKTepHbIe TOUKH.

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Kak mMeHs1toTCs1 TepMoHaMUUeCcKe rapaMeTphl aBjieHue p, Temrneparypa T (cratuueckue [cT] u

TOpMOyKeHUs [T]), SHTaNBIM i, CKOPOCThL MOTOKa W, CKOPOCTh 3BYKa a, U CeKYyH/IHbIM MaCCOBBIM pacxof
TIpU TeUeHWH K/iealbHOro ras3a B KaHasle IlepeMeHHOI0 CeueHusl, ey 3T0:

- CY’>KaroIIMNCs KaHasl C Yuc/ioM M Ha Bxofie MeHbllle 1;

- Cy)Karoluica KaHasl ¢ yucioM M Ha Bxojie 6osbliie 1;

- pacIIUpSIOLMCS KaHasl ¢ uncyioM M Ha BXoJie MeHbllle 1;

- pacIIUPSIOLIUICS KaHal ¢ uncioM M Ha Bxofie Oosbire 1.
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3anuinmTe pa3BepHYThIH 000CHOBaHHBIN OTBET
Ne 8 TIlpouurTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcTaHOBUTBL COOTBETCTBUE:!

YKa3zaTb, KaKHe COOTHOIIEHUsT TEPMOAMHAMHUECKUX TapaMeTpoB (gasienue p [T1al, yaenbHbIH 00beM v
[M3/kr], abcomoTtHas Temmeparypa T [K]) cOOTBeTCTBYIOT TEpMOMHAMHUECKHM TIPOLIeCCaM
W/ieanbHOrOo rasa:

1 u3obapHOMY;

2 U30XOpHOMY;

3 U30TepMHUYeCKOMY;

4 amuabaTHOMY;

5 MOJIUTPOITHOMY.

Ne 9 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YcTaHOBUTBL COOTBETCTBUE:

YeMy paBHBI yje/bHasi pacrnosaraemast pabota(l0) u pabora o6bemHo# gedopmanuu 1 [[Ix/Kr]: B
TepMO/IHAMUYEe CKMX TIpolieccax hjeasbHOTO Ta3a:

1 u3obapHOM;
2 U30XOpPHOM;
3 U30TepMHUYECKOM;

4 ammabaTHOM;

. 5=R{TJ—TI] "?O =0

sh=vm-p) 1=0
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r

Ne 10 TTpouwTaiiTe TEKCT U 3aMUILUTE pa3BepPHYThIA 000CHOBAHHBIN OTBET
13006pa3uThb U30MpOLieCcChl WeanbHOro ra3a Ha TeIIOBOW fuarpaMme
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BribepuTe npaBuibHbIE OTBET U 3aNMIIKTE apryMeHThI, 000CHOBBIBAaIOIIe BEIOOP OTBeTa

Ne 11 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
[Tepeunciuth HegocTaTku UUK/IOB I'TY B cpaBHeHuM ¢ nukaamu JBC

Ne 12 TpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
Hatitu KII[I mapocuioBoro 1yK/ia PeHKHHA

BLI6epI/ITe MpaBW/IbHbIE OTBET U 3dIIMILNTE dprYMEHTHI, O6OCHOBBIBEII-OH.II/I€ Bbl60p OTBeTa

A KII[ iukiia napocunoBoro PeHkyHa onpesiesisieTcs rneperazom JaBjieHus Ha COIIe PAKeTHOIO
JBUraTesns

b KIII napocuioBoro nukiia PeHKWHa omnpezensieTcs 1o AuarpaMmMe BOJSIHOTO Mapa yepe3 SHTa/IbIIUI0
B XapaKTepHbIX TOUKax MpoLecca

B KII/I mapocuioBoro 1juK/ja PeHKHHa oripeie/isieTcsi COOTHOIIIeHreM MUHUMAIbHOW ¥ MaKCUMaJIbHOM
TeMIlepaTyp LMK/Ia

Ne 13 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Ha pucyHKe IpeficTaB/ieHa cxeMa [1aporasoBo TerjioBoi ycTaHoBKM. COOTHecHUTe Ha3BaHUe 371eMeHTa
1 OyKBY, YKa3bIBAIOLIYIO €r0 I0JI0JKeHHe Ha CXeMe.
1. komnpeccop;

2. Hacoc;

3. pereHepaTUBHBIN MO/IOTpeBaTe/b;

Tomaude

Ne 14 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE MEXKAY THIIOM JIBUTraTerIsl M LIUK/IOM ero paboTh:

1.
0eCKOMITpeCCOPHBIA
JIA3ebHbBINA
JBUraTenb

A. nukn TpuHknepa

2. KapOropaTopHBIi

. —— b. qukn Kapuo

3. KOMIIpeCCOPHbIN
[IA3€eJIbHBIN B. nukn Iusens
JBUraresb

I". 1ukn Xambpu
. nqukn OtTo
E. nukn CtupnuHra

Ne 15 TTpounTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apTyMEeHThI, 000CHOBBIBAIOILME BHIOOD
OTBETOB

Kaxkue u3 ciiefjytolyx yTBepsKAeHUi BepHbI Ji1s TIpoLiecca ApOCCenrpoBaHuUs?
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1) TTporiecc ApocCeMpOBaHMUS COTIPOBOXK/AETCST U3MEHEHHUEM JHTAbITHM;
2) TIpomecc ApocceTMpOBaHUs TIPOUCXOAUT TIPY TIOCTOSTHHOW SHTA/TBIINY;
3) TIponecc ApocceTMpoOBaHUs COMTPOBOXKAALTCS M3MEeHEeHUeM TeMIIepaTyphbl;

4) TIpotjecc ApoCCeMpOBaHMS COTIPOBOXK/AETCSl U3MEHEHHEM BHYTPeHHel SHepTrUu.

Ne 16 TTpounTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBLIBAIOLIHE BEIOOD
oTBeTa

Kakoe u3 criefiyroimyx yTBep>k/ieHUM BepHO /715 Livk/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.
Ne 17 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YCTaHOBUTL COOTBETCTBHE:

A) OTHoweHWe cyMMBbI pabOThI LIUK/IA U TEIJIOThI, OTBeJeHHOW TIOTpebuTeto, K To/iBeIeHHOU TeryioTe
3TO

b) TertodukanmorHbi ko3dduieHT

B) OTHollIeHre 0TBeZIeHHOM TeIIOThI K paboTe IMK/Ia 3TO
Otget 1

OTHoleHre paboThl IUKJIA K TIO/IBEIEHHOM TeryioTe 3T0
Otser 2

KIT

OtBet 3

XonoaAuabHBIA K03 GUIeHT
Ne 18 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTEL COOTBETCTBUE:

YKa3arb, Kakoil JBUraTe/ib COOTBETCTBYeT M300pakeHHOMY LIUK/TY (P-V KOOPAWHATHI):
1 — nynscupyrommii ['TY;

2 — KOMTIPeCCOPHBIY AN3e/IbHbII

3 — 6eCKOMITPECCOPHBIM JU3e/TbHBINA

4 —T'TY HernpepbIBHOIO JieCTBUS

5 — OeH3MHOBBIN (KapOrOpaTOPHBIiA)
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Ne 19 IIpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YCcTaHOBUTH COOTBETCTBUE: JBUTaTe IS U LIMK/Ia Ha TelJIOBOM AuarpaMme

1 — nynscupyrommii I'TY
2 — KOMIIPEeCCOPHBIH AN3eTb

3 —I'TY HernpepbIBHOTO [leHCTBUS

[}

Ne 20 IIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Kak BbIuncsistoTcsi TepMoiiHaMuuecKrie (yHKI[MU B TIOJTUTPOITHOM TIPOLiecce yepes
TepMOJUHAMHUYeCKHe TapaMeTphI?

YCTaHOBUTBL COOTBETCTBUE:

A V3meHenuve BHyTpeHHel 3Hepruu B T[] mporjecce dU=

b N3menenwue suTansnmu B T miporjecce dI=

B N3menenue terioTel B T/ npotiecce: dQ=

I i3MeHeHMe BeJTMUMHBI Pab0THI 00beMHOM fedopMariuu B T/ ipotiecce dLL =
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T iameHenue pacrosaraemMoit pabotel B T/ iporiecce dLo =
Otget 1 = Cv*dT

Otger 2 = Cp*dT

Otset 3 = T*dS

Otget 4 = p*dV

OtBer 5 = - V*dp
Ne 21 TpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

Kak BbIUNC/IAIOTCS TEpMOIMHAMHUUeCKYe (PYHKI[UH B TIOJTUTPOITHOM TIPOIiecce yepes
TepMOAUHAMUUeCKUe NapamMeTphI?

YCTaHOBUTH COOTBETCTBHE:

A Vi3smeHeHue BeJTMUMHBI paboThl 00beMHOM Aedopmariuu B T/ riporjecce dL =
b U3smenenue TemioTel B T/I npotiecce: dQ=

B U3menenue sutanemuu B T/ ponecce dI=

I' UsmeHeHue BHyTpeHHel sHepruu B T/] riporiecce dU=

IT '3menenue pacrosiaraemMoit pabotel B T/ ripotiecce dL.o =

Otset 1 = p*dV

Otser 2 = T*dS

Otget 3 = Cp*dT

OtBet 4 = Cv*dT

OtBeT 5 = - V*dp
Ne 22 TIpouMTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
Ha pucyHke - TeruioBas guarpamma C LMK/IaMu.

YCTaHOBUTBL COOTBETCTBUE:

Kaxkast mocnefjoBaTe/IbBHOCTb COOTBETCTBYET YKa3aHHBIM LIUK/IAM?
A Tlukn TpuHknepa

b Ilukn dusens

B Hukn OTTo
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Otset 1 1-3-5-6-7-1
OrtBert 2 1-4-6-7-1

Otser 3 1-2-6-7-1
Ne 23 IIpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

Kakue u3 npeajioKeHHbIX ypaBHEHI/Iﬁ COOTBETCTBYIOT I1I€PBOMY 3dKOHY T€PMOAWHAMMWKU [1JId TIOTOKA B
aAI/Ia6aTHOﬁ CHUCTeMe MdJ/IbIX pa3MepoOB, He COBepU.IaI-OLLIEI\/‘I TEXHHUYECKYHO pa60Ty?

YCTaHOBUThL COOTBETCTBUE:
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Ne 24 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

Kakuie yTBepsKzieHUSI BEpHBI /11 KpUTUYeCKOU TOUKM (KpUTUYECKUe ITapaMeTpsl [1apa) Ha uarpaMMe
BOZISIHOrO 1apa?

YcTaHOBUTL COOTBETCTBUE:
A. Tenyiota mapooOpa3oBaHus B 3TOM TOUKE paBHA HYJIHO

b.B KpHUTHUeCKOi TOUKe CXOASTCS [I0rpaHUYHbIe KPpUBbIe COOTBETCTBYIOLIYE IPaHULIaM MeXY >KUAKOH,
ra3oo0pasHoii 1 TBepzoH (azamu

B.ITpu mapameTpax Bblllie KPUTHUECKUX HEBO3MOYKHO CYILleCTBOBAHKE >KUAKOM (ha3bl

I"'B KpUTUYECKOU TOUKE CXOASATCS MOrPaHUYHbIE KDHUBbIE, COOTBETCTBYIOIIME TPAHULIAM MEXAY >KUAKOU
Y TBepou (pazamu

,[[.TepMO,ELI/IHaMI/I‘-IeCKI/Ie MapaMeTpkI Mapa B 3TOI TOUKe COOTBETCTBYIOT ITapaAME€TPAaM HAChILLIE€HUA

E.KII[I napocunoBoro uykaa KapHo ¢ BepxHell TeMriepaTypoi, COOTBETCTBYIOLLEN KPUTUYECKOW TOUKE,
paBeH HYIIO

JK.B KpUTHYECKOM TOUKE CXOZSATCS MOrPAaHUYHbIE KDUBbBIE, COOTBETCTBYIOIIME IPAHHULIAM MEXIY
JKUZKOM 1 Ta3000pa3Hoii hazamu

3Hp1/1 MMapaMeTpax HW>Xe KPUTUUEeCKHMX HEBO3MOXXHO CyllleCTBOBaHHE )KI/I,Z[KOﬁ (1)8351

N .KI1[ napocunosoro nukia KapHo MakcuMasieH, eciivi MakCMMaslbHas TeMIleparypa LiuK/a
COOTBETCTBYET KPUTUUECKUM I1apaMeTpaM

K.KpuTHnueckast TOUKa - eJUHCTBeHHas, B KOTOPOI MOT'YT COCYILIeCTBOBAaTh OJHOBPEMEHHO XKU/Kasl,
razoobpasHasi ¥ TBepast (asbl

Ne 25 TpounTaiiTe TEKCT ¥ YCTaHOBUTE TTOC/Ie/[OBaTeTHHOCTD
PacnionoskrTe nporecck B LiMK/Ie PeHKHHA B IPaBU/IbHOM MOC/1e0BaTe/IbHOCTU:
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1) AmabaTrdeckoe paciivipeHue
2) N306aprueckoe HarpeBaHue
3) AguabaTrueckoe CKaTue

4) V300apruecKoe OXJIaKIeHKe
Ne 26 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh
YCTaHOBHTe NPaBU/IBHYIO NT0C/Ie[0BaTeIbHOCTh MPOLIeCCOB B NMPSIMOM LikK/e KapHo:

1) N3oTepMuueckoe cxkatve
2) ApaurabaTtHoe paciivpeHue
3) AnuabaTHoe CokaTue

4) N3oTepMuueckoe paciivpeHye

Ne 27 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa
ITpouuTaiiTe TeKCT, BbIOepUTe NPABU/IBHBIN OTBET U 3alTUIINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Ne 28 TIpounTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoe u3 criefiyroImyx yTBep>k/ieHMM BepHO /11 U30TepMUUYECKOro rporjecca?

1) Temmeparypa CUCTeMbI U3MeHSIETCSI

2) BHyTpeHH$Is1 S3Heprusi CCTeMbl U3MeHsIeTCs

3) Ten000MeH KOMIIEHCUPYET PaboTy, COBEPIIIAEMYI0 CUCTEMOMW WU HaJl CUCTEMOM

4) Tporjecc nMpoucxoaut 6e3 TermoooMeHa

Ne 29 TIpouwnTaiiTe TEKCT, BbIOEpPUTE MPABUIbHBIE OTBETHI U 3alMIIIMTE apTyMEeHThI, 000CHOBBIBAOII[HE BLIOOD
OTBETOB
[TpouuTaiiTe TEKCT, BbIbEpUTE TPABU/IbHBIE OTBETHI U 3aITUILIMTE apryMeHThbI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Ne 30 TTpouuTaiiTe TEKCT, BEIOEpUTE TTPAaBUIbHBIE OTBETHI M 3aNUIIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[HE BLIOOD
OTBETOB

Kakue 13 criefytolux yTBepKAeHid BepHbI [71s afruabaTryeckoro nporecca?
1) Ten0EMKOCTB ra3a paBHa HYJIIO

2) TemMriepaTypa CUCTEMbI OCTAeTCsl [IOCTOSTHHOIA.

3) BHyTpeHHsIs SHeprusi CUCTeMbl U3MeHSIeTCS.

4) TapneHure U 00beM OCTAOTCSI TOCTOSIHHBIMH.
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