MMHOBPHAYKHW POCCHHA

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

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

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

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

TEPMOJVNHAMMKA

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOCKTI/IDOBGHI/IE dBHALIMOHHBIX /:[BI/lFaTEJIEﬁ H JHepreTuYeCKMux yCTaHOBOK

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

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
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

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

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

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

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJNHAMUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

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

[1CK-1.3 — cnocoGHOCTH BBINOIHATE PACYEThI IPOCTHIX CUCTEM, JeTanel U y3/0B

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/ielyIOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

- OCHOBHbIe 3aKOHBI TEPMO/JUHAMUKY TTPUMEHUTE/THHO K TeIJIOBLIM MallliHaM;

- METOZ[bl ¥ aTOPUTMbI aHa/TM3a TePMOJUHAMUYECKOTO TEIJIOBBIX MALLHH;

Ha YpPOBHE BOCIIPOM3BeZIeHHSI:

- MeTo/[pl aHaM3a 3¢)eKTUBHOCTH paboThI TETIOBBIX MAIMH U yCTaHOBOK;

Ha ypPOBHe IMOHUMaHWUsI:

- IOHVMaH1e B3aMOCBSI31 OCHOBHBIX TePMOJUHAMHYeCKHX TTapaMeTpPOB B PA3/IMUHbIX TPOLieCcax;

- IOHUMaHue 0COOEeHHOCTel TePMOZIMHAMUYECKUX TTPOLIeCCOB, MPOTEKAIOIIUX B TETMIOBBIX MAIlIMHAX;

YMeHUs:

YMEeHHUS:

- TIPOBOZIUTH aHa/M3 pabOoThI TETIOBBIX MAIUH U YCTaHOBOK;

- TIPOBOJIUTH 3KCIIEPUMEHTa/bHble WCCe[0BaHUsl TEePMOAWHAMUYECKUX TIPOLIECCOB paboumx Tes
TEeTUIOBBIX MalllVH;

HABbIKU:

- pacyeT OCHOBHBIX TEPMOJMHAMHUUECKUX XapaKTePUCTHK TeTJIOBbIX MalllkH.
IICK-1.3

3HAHUA:

Ha YpOBHe Ipe/iCTaBJIeHHIA:

- OCHOBHbIe 3aKOHbI TEPMOJUHAMUKY TTPUMEHUTE/THHO K TelJIOBBIM MallliHaM;

- METOZBI ¥ a/ITOPUTMBI aHa/I3a TePMOAVNHAMUYECKOTO TelJIOBbIX MAIlliH;

Ha YPOBHe BOCIIPOU3BeZleHHS:

- MeTo/ipl aHanM3a 3¢)eKTUBHOCTH pabOThI TETIOBBIX MALWH U yCTaHOBOK;

Ha ypOBHE MTOHWMaHHUSI:

- IOHMMaHK1e B3aMOCBSI31 OCHOBHBIX TePMOJUHAMHUYeCKUX TTapaMeTpPOB B Pa3/IMUHbIX Tpolieccax;

- IOHUMaHue 0COOEeHHOCTel TePMOZIMHAMUYECKUX TTPOIIeCCOB, MPOTEKAIOIINX B TEMIOBBIX MAllIMHAX;

YMEHUsL:

- IPOBOZWTH aHaMM3 pabOThI TEIJIOBBIX MAILIMH U YCTaHOBOK;

- TIPOBOAUTH 3KCIIEpUMeHTa/bHble WCCAe[OBaHWsl TepPMOAWHAMAYEeCKUX TPOLleccoB paboumx Tesn
TETUIOBBIX MAllMH;

HaBbIKU:

- pacueT OCHOBHBIX TePMOJUHAMUYECKUX XapaKTePUCTHK TETIOBBIX MallIKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

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

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

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

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

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



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

®dopmupyemast
KoMmmereHus, %

BCEI'O
Jlekuyun
NPaKTHKYM

3aHATUA
CamocTosTe/bHasA

JlaGopaTopHbIi
IIpakTHyeckune
pabora cryjeHToB

OIIK-1
TICK-1.3

JnarpaMmma rnpoueccoB, U3MeHeHHWs1 SHTPOIIUU.

Paszpen 1. O0mas repmoauHaMuKa. IlepBblii 3aK0H TePMOAHHAMHKH.
BBe/ieHue, KpaTKasi UICTOPHSI M NePCIIeKTHBbI Pa3BUTHS TePMO/MHAMUKH.
OCHOBHbIe PaBHOBeCHbIe TepMOZMHaMUyecKre rporiecchl. COOTHOLIeHHs
4 Mexxay napamerpamu. TernoeMKocTb pabouero Tesia, U3MeHeHHe
BHYTpeHHell 3HepruH M HTaJIbIIMK B Tporieccax. PaboTa paciumpeHus 1
pacrionaraemasi paboTa, KOJIMYeCTBO Teria NpoljeccoB. Teropast

30 12 4 8

20

HCTeUeHHs.

Pa3gen 2. TepmoauHamuKa nmoroka. OCHOBHbIe TTOHSITUSI U ypaBHEHMS.
YPEIBHEHI/IE TepBoro 3akK0Ha TePMOJWHAMUKU [Jis TIOTOKA. TeueHue B

4 comvtax u suddysopax. CKOpOCTb UCTeUeHHs 13 coria. MaccoBbIii pacxos
yepe3 corio. Kputuueckuil pexxum ncTedeHusi. XapakTepHele Cyyast

23 15 6 5 4 8

20 20

TepMozMHaMHUYeCKHe MPOLieCChbl B KOMIIPeccopax v TypOuHax.

LMK/I0B pa3nuuHbiX THoB [IBC, I'TY, BP/I, J)KP/I.

Pa3pen 3. Bropo#i 3aKOH TepMOJMHAMHKH. AHA/IU3 IIUKJ/IOB ra3o0BbIX
TeIIOBbIX MalllMH NPAMOro LMK/Ia. METOALI HCC1eA0BaHUA TeMJIOBbIX
MallIiH B TeXHUYECKOI TepMOAWHaMUKe. HpHMBIe u 06pa’[‘Hl:IE LUKJIbI.
Iukner KapHo. Maremarnueckasi (hopMy/IMpoBKa BTOPOTO 3aKOHa

4 TepMOJMHaMUKH. BTOPO#i 3aKOH U yC/10BUS TEPMOZAMHAMUYECKOTO
paBHOBeCUs /11 IPOCTHIX U C/IOKHBIX TePMOAUHAMHAYECKUX CUCTEM.

TepMOAHHaMH‘IeCKHﬁ aHaJ/Iu3 [JUKJIOB ra30BbIX TEIVIOBbIX MallllH. AHnanusz

23 15 10 0 5 8

20 20

BO/ISIHOTO napa. /IpoccenrpoBaHue rasos.

Paspien 4. PeanbHble rasel ¥ napbl. [1apbl ¥ BoAsiHOM nap. OCHOBHbIe
MOHATHS U onpefeneHus. IIporiecc napoobpasoBanust. TpoitHast Touka.

4 Brasxplii Iap 1 ero napameTpsl. TemioBas ¥ SHTa/IbIMIIHAs JUar paMMbI
BO/AHOrO Napa. TepMoJMHaMUYeCKKe TIPOLIeCcChl H3MeHEeHHUsl COCTOSTHUS

17 9 5 0 4 8

20 20

NapoCcHU/IoBbIX LMK/I0B KapHo 1 PeHkuHa. BuHapHbie 1

TIPUPOJie ¥ TEXHHUKE.

Paspen 5. IIMK/IBI NAPOCHIOBBIX M XO/IO/JW/IBHBIX YCTAaHOBOK. AHa/IN3

Ter0hUKaLMOHHbIe LUK/l OBpaTHble TepMOJMHAMUUeCKHe LIUK/Ib
4 TeIrJIOBbIX MalllMH. Pa3HOBHﬁ[HDCTl/l O6paTHI)IX LIHKJIOB. T'a3oBEIE
XOJIOAW/IbHBIE MalllMHbI U UX LTHUKJIBL. HO]'IY‘{EH]/IE CKW)KeHHBIX ra30B.
TepmoyuHaMuKa Ge3maliuHHOro npeobpas3oBanus 3Hepruu. [1a3ma B

15 7 7 0 0 8

20 20

Bcero 3a 4 cemecTp

108 68 34 17 17 40

100 100

Bcero no AMCLHIUIHHE

108 68 34 17 17 40

100 100

3.2. AyAuTOPHBII NPAaKTUKYM

Homep u HauMeHOBaHUe pa3jiesa
JUCIMITAHBI

Tema NMPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp.
JacoB

Pazgen 1. O61mas TepmopuHamuKa. [TepBoiit
3aKOH TepMOJUHAMUKHU.

N3yuenue MeToZ|0B pellieHus
MpaKTUYeCKUX 3a/la4 [0 paszey; peleHue
MpaKTHUYeCKUX 3a/ad

Pazpen 2. TepmogrHaMyKa MOTOKa.

N3yuenue MeToZ|0B pellieHus
MpaKTUYeCKUX 3a/la4 [0 paszey; peleHue
MpaKTHUYeCKUX 3a/ad

Pa3men 3. Bropoii 3aK0H TepMOJUHAMUKH.
AHanu3 LUKJIOB ra30BbIX TeIJIOBbIX MallluH
MPsIMOTO LIMKJ/IA.

Ananu3 OHWKJ/IOB TEIJIOBbIX MAIIIWH -
,E[BHFaTEJIeI;lI Ha H/jeajlbHOM rase

Pa3pen 4. PeanbHble rasbl U Mapkl.

Ananu3 TMMapOCUJ/IOBBIX IJUKJ/IOB

AHanmu3 00paTHBIX [IUKJIOB TETUIOBBIX
MalllvH

Bcero 3a 4 cemectp

17

3.3. JIaGopaTopHbIii NPAKTHKYM

Homep u HaumeHOBaHMe pas3jiesa
M CIMILTAHBI

Tema /1ab0paTOPHOro NPAaKTUKyMa

Oo0neMm,

aya.
4yacoB

27527




1 |Pa3men 1. Obujast TepMoiiHaMuKa. |OripeZiesieHHe YHUBEPCaIbHON ra30BOM MOCTOSTHHOM 4
[TepBbIii 3aKOH TepMOJMHAMUKHU. MEeTOJOM OTKayKH
5 OnpepeneHre COOTHOLIIEHNS TETIOEMKOCTeH 4
Bo3zyxa 1o merony Kiemana-/lesopma
3 WccnenoBanue TepmoguHaMuue CKUX IapaMeTpoB U 4
XapaKTepUCTHK TIPU CXKAaTHX pabouero Tesa
n BaHUe UCTeUYeHUs rasa u
4  |Pa3pen 2. TepMogrHaMuyKa MOTOKaA. CCIEA0BARME MCTEHE 433 Hepes 5
CY>KUBAIOLLeeCs COILIO
Bcero 3a 4 cemectp 17
3.4. CamocrosTenbHast padora crygenra (CPC)
Ne Homep 1 HaMeHOBaHHE Oo0nemMm,
Cojep>xaHue yueGHOro 3a/jaHus
n/n pa3jesa JUCHUIIUHBI 4acoB
N3yueHue npeyCMOTpPEHHBIX POrpaMMOK
Pazgen 1. O6uias Y Peay p porp N
. IWAKTUUeCKUX eJUHUL] [10 KOHCIIeKTaM JIeKLUi U
1 |repmogvHamMuKa. [1epBblii 3aKOH . 8
pekoMeHayemoi iutepatype. OgopmMiieHre 0TYETOB 10
TepMOAUHAMUKMU.
naboparopHbiM paboTam
W3yueHue npelyCMOTPEHHBIX POrpaMMOK
9 Pazpen 2. TepMoavHaMyKa IWAKTUUeCKUX eUHUL] [10 KOHCIIeKTaM JIeKIUi U 8
MOTOKa. pekoMeHayeMoi uTeparype. OdopmiieHre 0TYeTOB T10
naboparopHbIM paboTam
Paznen 3. Bropoii 3akoH o
N3yueHue npeyCMOTpPEHHBIX IPOrpaMMOU
TepMOAUHAMUKU. AHaJU3 LIUKJIOB .
3 IWAKTUUeCKUX eUHUL] [10 KOHCIIeKTaM JIeKLUi U 8
ra30BbIX TEIIOBBIX MallliH CKOMEHIVEMOi JTEDATYDE
MPSIMOTO L{UK/Ia. P Ay patype.
N3yueHue ripelyCMOTPeHHBIX POTrPaMMOi
4 |Pa3pen 4. PeanbHble Ta3bl U Maphl. [AUAAKTUUE CKUX eIUHUL] TI0 KOHCTIEKTaM JIeKLIUHA 1 8
peKOMeHIyeMOM JuTeparype.
N3yueHue ripelyCMOTPEHHBIX POTPaMMOi
5 Pazgen 5. LIUK/bl MapOCU/IOBLIX U |AUJAaKTHUECKUX eJUHUIL] TI0 KOHCIIeKTaM JIeKLUH 1 8
XOMOAWIBHBIX YCTaHOBOK. pekoMeHayemoti utepatype. OdopMieHre pacueTHO-
rpacduueckoi paboThI.
Bcero 3a 4 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 |6 7 8 9 (10 11 12 13 14 15 |16| 17
Or4. 110 Ortu. o Otu. no BP3T Bor
4 BP31|BP3/|BP3/] . BP31|4P BP3| JIP, |BP3[ AP/ BP3[ JIP, |BP3[/BP3[ ’| AP P:
JIP, BP3[1 BP3I BP3[I PI'P OK3

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocThueckasi paboTa;

BP3/] — Borpockl mo paszeny;
Ortu. 1o JIP — otuet nio JIP;
PT'P — pacueTHO-rpaduyeckas pabora;
Borip. DK3 — BOIIPOCH! K 9K3aMeHY.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B ANCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx popmax:
¢ JMarHocTuyeckas pabora;
e BOMPOCHI 110 pasjeny;

e otuer 1o JIP;
e pacueTHO-rpacduueckasi pabora;
e BOIIPOCHI K 3K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalus IIPpOBOJUTCA B (1)0pMaXI
¢ D3K3dMeH.
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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. @.
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. ®. Yctunosa, 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. LlupenbMmaH. . Texuuueckas tepmopuHamuka. CI16.: Jlanb, 2021, 25 3k3.

. H. M. llupenbMmaH. . Texuuueckas TepmoarHamMuka. CaHkt-ITetepOypr: Jlanb, 2021, 3/1. pec.

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

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

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

[ee)

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

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

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

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

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

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

WHudopmaliioHHbIe CTIpaBOYHbIE CHCTEMBI:

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

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

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

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

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

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:
1. lHTepakTHBHas JOCKa.

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

6.4. IIpouee:

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



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

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

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-1 crnocobHOCTh TPUMEHATh eCTeCTBeHHOHayuHble M OOIeHH)KeHepHble U SKCIIepHUMEeHTalbHOTOo
WCCJIe/JOBaHMs 1J1s1 pellleHus] MH)KeHepHbIX 3a/iau podeccroHanbHON esiTe/IbHOCTY;
TICK-1.3 criocoGHOCTE BBIMOHATH PACYETHI MMPOCTHIX CHCTEM, ZieTasleid 1 y3/I0B.

CojepkaHue [WCLUIUIMHBI OXBaThbIBaeT KPYT BOTMPOCOB, CBSI3aHHBIX C M3yueHHeM (yHJaMeHTalbHbIX 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;
¢ BOMPOCHI TIO pa3fieny;
e oruet 1o JIP;
e pacueTHO-rpaduueckasi pabora;
*  BOIPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DJK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

Tpe/[yCMOTPeHBI JIEKLIMOHHBIe 3aHATHs (34 4.), mpakTuueckue 3aHstus (17 u.), maboparopHblii mpakTikyMm (17
4.), caMocTosATe/IbHas pabota crynenTta (40 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 JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

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

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

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

HaumeHoBaH#e paboThI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. O0ujas TepMoguHaMuKa. IlepBblii 3aK0H TePMOAMHAMHUKH.

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

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

H. M. LlupensMman. . TexHuueckas TepMoJAHAMUKaA:
Cankr-TTetep0ypr: Jlanb, 2021 (1, 2, 3, 4, 5)
1O. B. AnuckeBuy, A. M. T'opbauéga, /1. I.
Kpasuenko. . Tepmogunamuka: CI16.6I'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2016
(JTabopatophsle pabortsr 1, 2, 3)

B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
SHepreTUYeCKHUX CUCTEM B NIPAMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Yactn I)

B. B. Caxun ; BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa. TepmoprHaMKKa SHepreTHYeCKUX
cucreM. KH. 1 TepMoarHamM1Ka rOMOTeHHBIX U
reteporeHHebix cucrem: CITI6.BI'TY "BOEHMEX"
M. [. . Yerunora, 2014 (1, 2, 3, 4, 5)

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

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa. TepmoguHaMyKa 3HepreTuye CKux
cucrem. Kn. 1 TepmoarHaMyKa rOMOTe€HHBIX U
rereporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uMm. [1. @. YcrunHosa, 2014 (1, 2, 3, 4, 5)

1O. B. Anauckenuy, A. M. T'opb6auéga, 1. T.
Kpagsuenko. . Tepmogunamrika: CI16.BT'TY
"BOEHMEX" nwm. [I. ®@. YctuHoBa, 2016
(JTabopatopHbie paboTsr 1, 2, 3)

Wroro no pa3geny 1

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)
H. M. llupensman. . TexHnueckast TepMOZMHaMUKa:
Caukr-ITetepOypr: Jlanb, 2021 (6)
B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMUKa
SHepreTUYeCKHUX CUCTEM B NIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2016 (Hacts I)
1O. B. Anauckeeny, A. M. T'opbauéga, . T
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KpaBuenko. . Tepmogunamuka: CI16.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2016
(JTabopatopHasi paboTa Ned)

B. B. CaxuH, E. M. l'epniuman. . TepMoarHamMuKa
SHEepreTUUeCKUX CUCTEM B IpMMepax U 3afiayax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTuHOBa,
2016 (Yacts I)

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

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®.
YcrrHoBa. TepMoaHaMUKa SHEpreTrudeCKuX
cucrem. Ku. 1 TepmoarHaMyka rOMOTreHHBIX U
rereporeHHbix cuctem: CI16.FT'TY "BOEHMEX"
uM. [1. ®. YctuHoBa, 2014 (5)

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

Wrtoro no pasgeny 2

8

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

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

H. M. llupensmaH. . TexHuueckas TepMOJMHAMUKA:

Cankr-IletepOypr: Jlanb, 2021 (2, 8, 10)
B. B. CaxuH, E. M. I'epniuman. . TepMoarHamMuKa
SHepreTHUeCKUX CUCTEM B IIPUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHHOB],
2016 (Yacts II)
B. B. Caxun ; BI'TY "BOEHMEX" um. . ®.
YcruHoBa. TepMoarHaMKKa 3HepreTHYeCcKUX
cucreM. KH. 2 TexHnueckasi TepMOJHAMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts IV)

H. M. llupensmaH. . TexHnueckas TepMOJUHAMUKA:

CII6.: Jlans, 2021 (2, 8, 10)
B. B. CaxuH, E. M. I'epiiuman. . TepMoarHamMuKa
JHepreTUUeCKHX CUCTEM B MpHUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTUHOBa,
2016 (Yacts II)
B. B. CaxuHn ; BI'TY "BOEHMEX" um. [. ®.
YctuHoBa. TepmogyHaMuKa 3HepreTuye CKux
cucreM. KH. 2 TexHrueckasi TepMOJUHaMUKa:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (Yacts 1V)

Wrtoro no pa3geny 3

Paspen 4. PeanibHbIe ra3bl U n1aphl.

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

H. M. lupensmas. . TexHuueckas TepMOJAHAMUKA:

CankT-ITetep6Oypr: Jlanb, 2021 (7)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CHCTEM B IpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Yacts 1)

H. M. LlupenbMmas. . TexHuueckas TepMoJAHAMUKaA:

CII6.: Jlanb, 2021 (7)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3afjadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2016 (Hacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. . ®.

YcrrHoBa. TepMoziHaMUKa SHepreTruueCcKux

cucrem. Kn. 1 TepmoarHaMyka rOMOTreHHBIX U
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reteporeHHbIX cuctem: CIT6.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2014 (5)

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

Wrtoro no pazgeny 4

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

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

H. M. llupensman. . TexHuueckas TepMOAUHAMUKA:
Cawnkr-ITetep6ypr: Jlanb, 2021 (10, 11, 12, 13)
B. B. CaxuH, E. M. I'epiuman. . TepMoarHamMuKa
JHepPreTUUeCKHX CUCTEM B MpUMepax U 3ajauvax:
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)

H. M. LlupensMmas. . TexHnueckas TepMOJAHAMUKA:
CII6.: JTanb, 2021 (10, 11, 12, 13)

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®.
YctuHoBa. TepmogyHaMyKa SHEpreTU4Ye CKUxX
cucteM. KH. 2 TexHuueckasi TepMOJUHaMUKA:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2014 (13, 14, 15)

B. B. Caxumn, E. M. I'epnmumas. . TepMoagrHaMUKa
SHEepreTUUeCKUX CUCTEM B MpUMepax M 3aZjayax:
CII6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBa,
2016 (Yacts 1)

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 BOIPOCKI TI0 pa3/eny;

e oruet 1o JIP;

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

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

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

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

Bomnpocs! o pasjeny

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

Otyuet no JIP

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

PacuerHo-rpacduueckas padora

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

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

Bompocsl K 3K3aMeHy

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

JK3aMeH

Heo0OxoarMbIM yC/10BHEM MOTy4eHHs ZOMyCKa K 9K3aMeHY SIB/ISIeTCSI BBITIOTHEHWEe BCeX KOHTPOJIBHBIX
MepONpUSATUIA, TIPeIyCMOTPeHHbBIX NTPOrpaMMOi JUCLUIIIMHLI, BK/IFOUask YCIIeIIHYI0 3al{UTy BCexX
MPeAyCMOTPEHHBIX TIPOTrPaMMO 1ab0paTOPHBIX PabOT 1 YCIIElTHOe BITIOJTHEHUE PacueTHO-Tpaduyeckoin
paboThI.
JK3aMeH MPOBOAUTCS B (popMe OTBETOB CTyAeHTa Ha TeopeTHUecKue BOMPOCHI (pa3zenam 1,2 u 4) u pemeHust
TpaKTHYeCKUX 3a/lay Ha aHa/u3 [MK/Ia Tel/I0BbIX MalluH (pa3fesnsl 3 U 5). Borpocs! U 3aiaur yTBepKAaroTCs
Ha 3ace/jlaHUM KadeZIpbl eXXerofHo repes ceccuell. I1py olleHMBaHNWY NpaKTUUeCKUX 3a/lau YUUTHIBAETCS TOTBKO
(hakTHueckuii pe3ysbTaT (IpaBUILHO/HENpaBWIbHO) B BuAe ypaBHeHus1 KI1/I vnu xomoauibHOTO
k03 duienTa, 100 UX UUCIOBOTO 3HAUEHMS.
WToroas oLjeHKa Noay4yaeTcs Mpy YC/JA0BUM MMPAaBUIBHOIO PeLleHus 3a/jaul Ha OCHOBE MPaBUIbHOCTU U
TOJIHOTHI OTBETA Ha TeOpPeTUYeCKKe BOMPOCHI:
"0T/IMYHO" - pellleHa 3a/ia4ya U II0JIHOTA OTBeTa I10 TeopeTUYeCKUM BoripocaM He MeHee 80%
""Xopoo" - pelieHa 3ajjada U MOJHOTa OTBeTa o TeopeThyeckuM Borpocam 60-80%
"'yIOB/IETBOPUTEJILHO" - pellleHa 3a/jaua U MOoJHOTa OTBeTa o TeopeThyeckuM Borpocam 50-60%
"Heyn0B/1eTBOPUTEBHO" MOXXET OBbITh ITOCTAB/IEHO MPH HEBBIMOJIHEHUHY KOHTPOIbHBIX MEPOIIPUSTHH (U,
COOTBeTCTBEHHO, HeZIOMMyCKe K 3K3aMeHY); IIPU HEBEPHOM peLlleHUH 3a/lauy; [IPYU OTCYTCTBUU OTBETOB Ha
TeopeTUYeCcKre BOMPOCHI; a TAK)KEe eC/IU MPU MPaBUIBHO PeLeHHOU 3a/iaye MoJIHOTa OTBETOB 10
TeopeTUYeCKHUM BOIIPOCaM cocCTasiisteT MeHee 60%.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Pa3gen 1. O0mjasn Bormpocet o
2 4 |repmoguHamuka. IlepBenii | 30 | 22 6 12 4 8 20 | 20 paszeiny,
3aK0H TepMOJAUHAMUKH. Ortuet no JIP
Bonpocs! o
7 4 Pazpgen 2. TepmoaguHaMuka 23 | 15 6 5 4 8 20 | 20 pasIeny,
MOTOKa.
Ortuet no JIP
Pa3pen 3. Bropou 3akoH
9 4 [TEPMOAMHAMHKH. Ananu3 3 | 15 | 10 0 5 8 20 | 20 Boripocsi 1o
LIMKJIOB Ta30BbIX TEIIOBBIX pasgeny
MaIIXH NPSAMOro HKJ/Ia.
2 4 Paspen 4. PeanbHble rasel 1 17 9 5 0 4 8 20 | 20 Bormpocs! 1o
napsbl. paszeny
Bonpocsl o
paszeiny,
Pazpgen 5. Ilukabl PacueTHo-
2 4 |\MapoCcU/I0BBIX U 15 7 7 0 0 8 20 | 20 |rpaduueckas
X0JIOJU/IbHBIX YCTaHOBOK. pabora,
Bormpocs! K
9K3aMeHy
Bcero 3a 4 cemectp 108 | 68 | 34 17 17 40 | 100 | 100
Bcero no gucuumnIinHe 108 | 68 | 34 17 17 40 | 100 | 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

Ne 7

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

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

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

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

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

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

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

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

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

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

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

-

=

BriBectu ypasHenue KIIJI ns XKP/I

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

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

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

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

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

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

M306pa3uTh U30MPOIIeCChl H/ealbHOTO Ta3a Ha pabouelt auarpaMmMe
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Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

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

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

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

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

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

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

1 uzobapHOMY;

2 U30XOpPHOMY;

3 U30TepMUYECKOMY;

4 agrabaTHOMY;

5 MO/MUTPOMTHOMY.

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

r

n_ n=_———
i PV =const. c—c,)

YCTaHOBUThL COOTBETCTBUE:

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

1 u3obapHOM;
2 U30XOpHOM;
3 U30TepMHUYeCKOM;

4 agpabaTHOM,;
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Ne 3

Ne 4

J
i

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

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

r

YcTaHOBUTE COOTBETCTBUE:

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

b) TennodukaoHHbIN K03 dULEHT

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

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

KI1J

OrtBet 3

XonoauIbHBIA KO3(QOUIreHT
YCTaHOBUTL COOTBETCTBHE:

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

2 — KOMTIPeCCOPHBIY AN3e/IbHbIHN

3 — 6eCKOMITPECCOPHBIM JU3e/TbHBINA

4 —T'TY HernpepbIBHOTO JieHiCTBUSI

5 — OeH3MHOBBIN (KapOHOpaTOPHBLIiL)

3 A

A z

e =
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Ne 5

Ne 6

o=

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

3 — I'TY HernpepbIBHOTO [IeHCTBUS

[}

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

YCTaHOBUTL COOTBETCTBHE:

A V3meHenve BHyTpeHHel sHepruu B T[] mporjecce dU=

b N3menenwue suTanenmu B T miporjecce dI=

B N3menenue teriotel B T/ npoijecce: dQ=

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

Otser 1 = Cv*dT

Otget 2 = Cp*dT

Otget 3 = T*dS

OtBet 4 = p*dV

Otet 5 = - V*dp

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

YCTaHOBUTL COOTBETCTBHE:

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

B U3menenue suransnuu B T/] npotiecce dI=
20



Ne 8

I' smenenvie BHyTpeHHet sHeprun B T/ nporjecce dU=

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

Otset 2 = T*dS

Otser 3 = Cp*dT

Otget 4 = Cv*dT

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

YCTaHOBUTBH COOTBETCTBUE:

Kakas nocneznoBatrelbHOCTh COOTBETCTBYeT yKa3aHHBIM LIUK/IaM?
A Tlukn TpuHknepa

b Hukn Ousens

B Hukn OTtTo

&

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

Otset 2 1-4-6-7-1

OtBet 3 1-2-6-7-1

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

pabory?

YcTaHOBUTL COOTBETCTBUE:
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Ne 10

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

di = WdW

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

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

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

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

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

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

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

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

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

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

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

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

Bonpocbl omkpbimoz2o muna:
BbIOpaTh NpaBU/IBHBIN OTBET U 3aIUIIUTE apryMeHTbI, 000CHOBLIBAIOIIME BEIOOD OTBETa
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[Tukn ABCIA — 3To MK/ C U30XOPHBIM, M300apHbIM, U/ U30TEPMUYECKUM TTO/IBO/IOM
Teruia?

. |

Ne 2 BbIOpaTh NpaBU/IBHLIN OTBET U 3aITUILUTE apTyMeHThI, 000CHOBBIBAIOIIIME BEIOOD OTBeTa

Lukn HCDFH — 3To LMK/ C U30XOPHBIM, H300apHbIM, UK U30TePMUYECKUM TT0JBOJOM
Teruia?

Ne 3 BbIOpaTh NpaBU/IBHBIN OTBET U 3aITUILIUTE apTyMeHThI, 000CHOBLIBAIOIIVE BEIOOD OTBETa

Iukn HCDGH — kakomy tuny gsuraress coorserctsyet? I'TY H/, IIyI'TY, XKP/,
ABC?

Ne 4 BbIOpaTh NpaBU/IBHBIN OTBET U 3aITUILIUTE apTyMeHThI, 000CHOBBIBAIOIIVE BEIOOD OTBETa

Hukn JCDGJ — kakomy Tury asuraresns coorsetcteyer? I'TY HI, TIyI'TY, KPP, ABC?

]
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Ne 5 BriOpaTh npaBU/IBHLIN OTBET U 3alUILIUTe apTyMeHThI, 000CHOBBIBaIOIIME BEIOOP OTBeTa

Iukn HCDGH - kakomy tuny gsurarens coorsercrsyet? I'TY, XKPI, IBC, nmm
IIBPAO?

"

L

P
¥

Ne 6 3anuiuTe pa3BepHYTHIM 000CHOBaHHBIN OTBET

[Tepeunciute HepocTaTku UUK/IOB I'TY B cpaBHeHuM ¢ nukaamu JBC
Ne 7 3anuiuTe pa3BepHYTHIM 000CHOBaHHBIN OTBET

[Tepeuncynts focromHceTBa HUMKIOB ['TY B cpaBHeHnH ¢ nyknamu JIBC
Ne 8 3anuinumTe pa3BepHYThIH 000CHOBaHHBIN OTBET

Ort uero 3aBucut KII/] npsMOTOYHOIr0 BO3AYLIHO-PEaKTUBHOIO JABUraTesIs?
Ne 9 3anuiuTe pa3BepHYTHIM 000CHOBaHHBIN OTBET

Ort uero 3asucur KIIJ] XKP[?

Ne 10
3anuinmTe pa3BepHYThIH 000CHOBaHHBIM OTBET
YeMy paBHa paboTa pacCIIMpeHuUst BIaXKHOTO HACBIII[EHHOTO Tapa, eC/iy B
Trpoliecce cTerneHb CyXoCTU MeHsieTcst oT 0 o 17?
Bonpocbl 3akpbimoz2o muna:
Ne 1 YcTaHOBUTE COOTBETCTBUE

Kax BbIUMC/IsIOTCS TepMOguHaMuueckue QYHKIMU B TIOJIMTPOITHOM IIpoLiecce uepes
TepMOJVHaMHUYeCcKHe NapaMeTphl? YKa3aTb COOTBETCTBUE.

A V3meHeHre BeTMunHBI PaboThl 06beMHOM fedopmanyu B T/ pouecce dL =
b W3menenue teruiotsl B T/I iporecce: dQ=

B MN3menenwue suTansnmu B T miporjecce dI=

I' UsmeHeHue BHyTpeHHel sHepruu B T/1 ripouecce dU=

IT i3meHenue pacrnosiaraemoit pabotel B T/ riporiecce dL.o =

Otset 1 = p*dV
Otset 2 = T*dS
Otser 3 = Cp*dT

OtBet 4 = Cv*dT
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Ne 3

No 4

Otet 5 = - V*dp
YcTraHoBHTE COOTBETCTBUE

Kak BbIunc/IsoTCSl TepMOiMHAaMUUeCKre (PYyHKLMU B M30XOPHOM Tpoliecce? YKas3aTb
COOTBETCTBUE.

A Vzmenenue pacrnionaraemoii pabotsi B T]I mporjecce dLo =

b V3meHeHue BenuKMHbI paboTel 00beMHOM Aedopmariuu B TII nporecce dL =
B N3menenue sHransnuu B T/] npotiecce dI=

I" Usmenenue teruiotel B T/I iporecce: dQ=

OtBer 1 = - V*dp

OtBer2=0

Otget 3 = Cp*dT

OtBeT 4 = Cv*dT
Ha pucyHKe - TeryioBasi Auarpamma C [UK/IaMu.

YcTaHOBUTE COOTBETCTBUE

Kakas nocnezfoBaTre/lbHOCTh COOTBETCTBYeT yKa3aHHBIM LIUK/IaM?
A Tlukn TpuHknepa

b Ilukn dusens

B Huxkn OTTo

Otget 1 1-3-5-6-7-1

OrtBet 2 1-4-6-7-1

OrtBert 3 1-2-6-7-1

&

YcTaHoBUTE COOTBETCTBUE
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Kakue 13 npe/jioykeHHbIX ypaBHEHUI COOTBETCTBYIOT [IEPBOMY 3aKOHY TePMOAWHAMUKHI
U151 TIOTOKA B aZabaTHOM crcTeMe MasibIX pa3MepoB, He COBepIIAroIell TEXHIUYeCKYI0

pabory?
W.’Z
) C,dT =d T)
dv = —d iif
5 =)
| GdT =d (T)
WE
] CpdT = —d (T)
WZ
pdv=d (T)
:L
_ di = —wdw
5 di =waw

WE
vdp = —d (—)

; s
H
. w2

di = -d (%)

¥ 2
WZ

di=d|—

JI
Ne 5 Kak HaiiTu ra3oByo ITOCTOSTHHYIO cMecH ra3oB Rem [[Ix/krK]?

O06o03HaueHus: g - MaccoBasi 0JIs; T - MOJIbHas Z0Jist; |
- MOJIbHAs Macca;

uHjekc "i" - i-i KOMIIOHEHT CMeCH

YcTaHoBUTE COOTBETCTBHE

a.0OHa paBHa CyMMe ra30BbIX TTOCTOSSHHBIX KOMITOHEHT
b.OHa paBHa )} Ri/gi

c.Ona paBHa Ri *ri /gi

d.Ona paBHa Y Ri*ri

e.Ona paBHa Y Ri*pi

f.Ona paBHa 8,314 [Ix/mMonbK]

g.0OHa paeHa 8,314 [[Ix/krK]

h.Ona paBHa Ri *gi /ri
Ne 6 Bribpath npaBUsIbHBIE YTBEP)KAEHUS 151 KO3 duipieHTa mosie3Horo gericrus (KI1T)
TeI/IOBbIX MallUH.

YcraHoBuTe coOTBeTCTBUE
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Ne 7

Ne 8

a.,[[]'IH BCeX TEIVIOBBIX MAaIlIMH OH OIpefessdeTCsd KdK OTHOIIeHHe OTBE,Z[EHHOI‘;I TeIlVIOThI K
TeIvioTe IHK/Ia

b.[l/151 Bcex TEIUIOBBIX MAllIMH OH OTpe/ie/IsieTCsl Kak OTHOLIEeHHe OTBe/|eHHOM TeryIoThl K
paboTe 1HK/Ia

C.,Z[HH BCeX TEIVIOBbIX MAllIMH OH OIpeAe/saeTCd B MPAMBIX LUK/IaX
d.ﬂﬂﬂ BCeX TEIVIOBLIX MAIIIMH OH OIpeAessaeTCda B O6paTHI>IX OUK/Iax
e.,H]'IH BCeX TeIVIOBBIX MallIMH OH MeHbIIIe e/ ITMHUILIbI

f.Jlnst BCeX TEMIOBBIX MAIlIMH OH OIPEe/e/IsieTCs KaK OTHOILEHUe PaboThI LUK/Ia K
TI0/IBe/IEHHOM TeTljioTe

g.Jl71s1 BCex TeryIOBbIX MAIlIMH OH OTpe/Ie/IsieTCsl KaK OTHOIIIeHHe TeTyIOThI [UK/IA K
To/IBe/IeHHOM! TerioTe

h.[Tyis1 BCcex TeMnIoBbIX MAIlIUH OH OOJTBILE eUHUILIbI

Kakue yTBep)K/ieH!sl BEpHBI /11 KPUTUUECKOM TOUKY (KpUTHUeCKYe [1lapaMeTphl 1apa)
Ha Jjuarpamme BOZSIHOTO Tapa?

YcraHoBUTe COOTBETCTBUE
a. Teryiota mapooGpa3oBaHus B 3TOM TOUKE paBHA HYJTFO

b. B KpUTHUECKOM TOUKe CXOZASTCS IOrPaHUUHbIE KPUBbIE COOTBETCTBYIOLIME IPaHULIaM
Me>Xy JKHIKOH, ra3o00pa3Hoii U TBepoH ¢a3aMu

c. [Ipu mapameTpax Bblillle KpUTHYECKUX HEBO3MOKHO CYIIleCTBOBAHHUE XXUJKOH (a3l

d. B KpuTHueCKo# TOUKe CXOASATCS MOrPaHUYHbIE KDHUBbIE, COOTBETCTBYIOIIIME TPAHUIIAM
MeXKy >KUIKOM U TBep/oi (hazamu

e.TepMO,E[I/IHaMI/IlIECKI/IE MapaMeTpkI Mapa B 3TOI TOUKe COOTBETCTBYHOT ITapaMeTpaM
HacCbIIeHUs

f. KI1/[, mapocunoBoro 1uk/a KapHo ¢ BepxHeil TeMIiepaTypoi, COOTBETCTBYIOLLei
KPUTHUECKOH TOUKe, paBeH HYJTHO

g. B kpuTryeckoii Touke CX0OAATCS IOrPaHUYHbIe KPYBble, COOTBETCTBYOLIME IPaHULIaM
ME>XTY KUIKOH U Ta3000pa3Hoi hazamu

h. Ilpu mapameTpax HiKe KPUTHUECKUX HEBO3MOKHO CYIIIeCTBOBaHME JKUAKOH (ha3bl

i. KITI mapocuioBoro nuk/iaa KapHo MakcruMasieH, eciii MakCHMasibHasi Temreparypa
L[MKJIa COOTBETCTBYeT KPUTHUECKUM TTapaMeTpam

j. Kputnueckasi Touka - eIMHCTBeHHaAs1, B KOTOPOUM MOT'YT COCYII[eCTBOBAaTh
OZIHOBPEMEHHO XM/IKasi, ra3000pa3Hasi ¥ TBepast a3bl

BbI6paTh npaBU/IbHbBIE YTBEPK/IEHUS, EC/IH COTIO - CY)KUBAIOIIleeCs, JIaB/ieHHe
OKpy>KarolLleii cpefbl — mepeMeHHoe, K — Touka MakCHMasIbHOTO pacxoza Ha rpaduke
3aBucumoctu m=f(f).

‘YcraHOBUTE COOTBETCTBUE

a.ITpu Hy/ieBoM Tiepernajie AelCTBUTETLHBIM MaCCOBBIM Pacxo/i MaKCHMaJsleH

b.IIpu HysieBOM Tepernajie AeldCTBUTENBHBIN MacCOBBIM PacXof paBeH HYI0
c.Kpurudeckuii pexxum - npasee TOUku K

d.Kputnueckuii pe>kuM - jieBee TOUKH K

e.HpaBee Touku K CKOPOCTb UCTE€UEHHS DABHA MeCTHOM CKOPOCTHU 3BYKa
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f.JevicTBUTeTbHBIN MaCCOBBIM PacX0/, MaKCUMasieH TOJBKO B Touke K
g.JIeBee Touku K CKOpPOCTh HCTeueHHUsI paBHa MeCTHOM CKOPOCTH 3ByKa

h./laB/ieHre Ha cpe3e coruia paBHO aTMOC(EPHOMY TOIBKO B Touke K

Ne 9 Kakum 06pa3oM MOXKHO YBETUUUTH KOI(MGULIMEHT UCTIOb30BaHUs TO/[BE/IEHHOTO Teria
B qukiax I'TY?

YcraHoBuTe COOTBETCTBUE
a.YBe/MUUTh CTeNeHb CXKaTusl B KOMIIPeCccope
b.ITomorpeBars BO3AyX repes KOMIIPECCOPOM

c.Vcrionb30BaTh MHOTOCTYTIEHUYAThIM KOMITPECCOP C TTPOMEKYTOUHBIM (MeXIy
CTYTIEHSIMU) OXJIaXKJeHUeM BO3yXa

d.ITocTaBUTh 5KOHOMak3ep U rpeobpa3orath HUKI I'TY B TeriopUKaLOHHBIH,
1apora3oBblii Wi OMHAPHBIN

Ne 10 Kakuie u3 yTBep)KieHHH OTHOCATCS K 0OpaTHBIM L[UK/IaM?
YcTaHoBUTE COOTBETCTBHE

1. B p-v KoopauHarax rpadyKy TPOLeCCOB CXKaTHsI JIeKaT BBIIIIe MPOL[eCCOB
pacIpeHus

2. B T-s koopavHaTax 00X0/ LIUK/Ia OCYIeCTBISeTCS MTPOTHUB YaCOBOW CTPE/KH
3. DTOT LIMKJI XapaKTepeH Jjisl TeTJIOBbIX MAIlIUH - X0JI0JUIbHUKOB

4. B p-v KoopauHaTax 00Xo/ [UKJIa OCYIeCTB/SeTCS [0 YaCOBOU CTpPeiKe

5. B T-s koopauHaTax 00X0/] [JUK/Ia OCYILeCTB/ISEeTCS 10 YaCOBOM CTPeJIKe

6. DTOT LIMKJI XapaKTepeH Jisl TeIJIOBbIX MAlllVH - ABUraTesieil

7. B p-v koopanHaTax rpayku MporieCcCoB CKAaTHsI Jie)KaT HIDKe TIPOLIeCCOB
pacIMpeHus

8. Lukn KapHo - npsiMoii UK
9. B p-v koopAnHaTax 00Xo/| IMK/Ia OCYyL[eCTB/ISIeTCs MPOTHUB YaCOBOW CTPe/KH

10. ITukn KapHo - 0OpaTHBIN UK/
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