MHWHOBPHAYKH POCCHH
(epepanbHOe rocyapcTBeHHOE GI0/KeTHOE 00pa3oBaTe/IbHOE YUpeXX/eHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocygapcrBeHHbIi TexHnueckuii yausepcuter «<BOEHMEX» um. .. YcTHHOBa»
(BI'TY «BOEHMEX» um. [I.®. YcrHHOBa)
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PABOYASA ITPOI'PAMMA TN CHUIT/IMHBI
TEPMOJMNMHAMMKA
HanpasneHue/crieniHaIbHOCTb NOJTOTOBKH 15.03.05 KOHCTPYKTOPCKO-TeXHO/IOrHYecKoe 00ecneyeHne MallIiHOCTPOUTE/IbHBIX POU3BOJCTB
Crrenjpa/in3anusi/npouib/mporpaMMa noAroTOBKU Texnosiorusa TPOeHUs
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Kadeapa-pa3pa6oTuuk padoueii mporpaMmsl A8 IBUTATEJ/IN 1 SHEPI'OY CTAHOBKMU JIETATE/IbHBIX AIIITAPATOB
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JIUCT COI'JIACOBAHMA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBIMH C TPEBOBAHUAMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJJIAPTA BBICIHIEI'O OBPA3OBAHUSA (@I'OC BO)

15.03.05 KoHCTPYKTOPCKO-TeXHO/I0rHUecKoe obecrneyeHne MalIMHOCTPOUTE/IbHBIX IPOM3BO/CTB

roz HaGopa rpymmbl: 2024

IIporpammy coctaBum:
Kadeznpa A8 IBUT'ATEJ/IN 1 SHEPI'OYCTAHOBKU JIETATEJIBHBIX ATITTAPATOB

CapapoBckuii AsiekcaHzip AjleKCaH/pOBUY, K.T.H., JOLIEHT

ITporpamma paccMOTpeHa

Ha 3acefanuy Kadeapol-pa3paboTurka

paboueii nporpammsl A8 IBUTATEJIN Y1 SHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AIIIIAPATOB
3aBepytromuii Kadenpoii JleBuxuH A.A., K.T.H., [01.

ITporpaMma paccMOTpeHa

Ha 3aCe/laH|y BhIMTyCKarolLel Kadepbl

E2 TEXHOJIOTYSI U TIPOU3BOJICTBO APTUWIJIEPUIICKOT'O BOOPY KEHHS

3aBenytomuii Kadenpoii MBanoB K.M., 1.T.H., mpod.



PABOYASA ITPOI'PAMMA TN CHUIT/IMHBI
TEPMOIUHAMUKA

Pa3penb1 paboueii nporpaMmsl

1. IEJI1 OCBOEHWSA JVCHUIIIVHBI

2. MECTO OMCLHUIIIVMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE NMCHUITJINHBI

4. ®OPMBbI KOHTPOJIA OCBOEHIA OMCHWITIIVHEBI

5. YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEUEHINE OMCLUIIJIVMHBI
6. MATEPMAJIbBHO-TEXHWMYECKOE OBECITEYEHUWE OVCLATI/INHBI

IIpuiokeHus K paGoueii mporpaMMe JMCLMITHHbI
o Ilpunoxenuve 1. AHHOTaLMs paboueii MpOrpamMmel

o Ilpunoxenue 2. TexHomoruu 1 GopMel 00yueHuUst
o TIpunoxxenue 3. @OH/IbI OL|EHOYHBIX CPe/ICTB



1. EJ/IN OCBOEHMSA JUCHAITI/IMHBI

Lenbto ocBoeHMs JUCLMTIMHBI B/IsIeTC JOPMUPOBAHME CIe[yOLMX KOMIIeTeHLIMM:

YK-2 — criocobHOCTb onpefieniTh Kpyr 3a7iad B PaMKax MOCTAB/IEHHOH LieJid ¥ BbIOMpaTh ONTHUMajbHbIE CIIOCOOBI UX peILeHHUs], UCXOfs M3
7IeMiCTBYIOLIMX TPaBOBBIX HOPM, NMEIOIIMXCsl peCypPCOB ¥ OrpaHHueHuH

DOPMHUPOBaHHIO KOMITETEHLIUH CTy)KUT JOCTIDKEHHE CJIEAYIOLIMX pe3y/bTaToB 00pa3oBaHHus:
YK-2
3HAHUAL:
Ha ypOBHE Tpe/CTaB/IeHHt:
- OCHOBHbI€ 3aKOHBI TeDMOJVHAMUKH MPHUMEHHUTEIBHO K TeIJIOBbIM MallliHaM;
- METO/|bl 11 a/ITOPUTMBI aHa/IM3a TEPMO/JMHAMUUECKOTO TeIJIOBbIX MAlllUH;
Ha ypOBHE BOCIPOU3Be/|eHUS:
- MeTOZbl aHa/M3a 3PeKTUBHOCTH PabOoThI TEM/IOBBIX MALLIMH M YCTAaHOBOK;
Ha YpOBHe TIOHUMaHHUsI:
- IOHMMaHKe B3alMOCBSI31 OCHOBHBIX TEPMO/[IHAMHUeCKUX [1apaMeTPOB B Pa3/IMUHBIX IPOLieccax;
- IOHMMaHHe 0CcobeHHOCTeH TepMOAMHAMUYECKHX MPOLIECCOB, MPOTEKAIOLINX B TEIVIOBbIX MAllWHAX;
YMeHus:
- IPOBOZIUTH aHa/M3 PaboThl TEIVIOBLIX MALIMH U YCTAHOBOK;
- TIPOBOZIUTH 3KCIIePUMeHTaIbHbIe UCCIe[J0BaHHs TePMOJMHAMHUeCKHX MPOLIeCCOB pabounx Tes TeIIOBbIX MallVH;
HABbIKU:
pacueT OCHOBHBIX TEPMOJMHAMHIUECKIX XapaKTePUCTHK TEIIOBBIX MallH.
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2. MECTO JUCHAIIVIMHBI B CTPYKTYPE OOII BO

HMucuunmia TEPMOIWUHAMMUKA siBsieTcst AUCLUIUIMHON YacTH, (JOpMHUPYeMoii yUaCTHHKaMH 00pa3oBaTe/IbHbIX OTHOLIEHHH
6/10Ka 1, nporpamMmbl IIOArOTOBKH 110 HarpasieHuto 15.03.05 Koncmpykmopcko-mexHonoauueckoe obecneueHue MawluHoCmpoumenbHbix
npou3eo0cma.

CopepkaHue AUCLUIUIMHBI SBJISIETCS TI0rMYecKuM rpogo/pkeHueM aucuumivi: BBICIIIASI MATEMATUKA, ®U3UKA.

CogeprKkaHie JUCLAILUTHHBI SIBSETCS OCHOBOHM A/ ocBoeHHs aucimrme: METOMO/IOTUS HAYUYHBIX MCCJ/IEJOBAHUNI B
MAIINMHOCTPOEHUN.

ITpeziBapuTebHbIE KOMITETEHIMH, ChOpMHUPOBaHHbIe y 06yUarolerocs 0 Havasa U3yueHus: AUCLIUTIIUHBL:

¢ OIIK-5 — CriocobeH 1CIob30BaTh OCHOBHBIE 3AKOHOMEPHOCTH, JIeHCTBYIOLIME B TIPOLieCCe M3TOTOBJIEHHS MAllIMHOCTPOUTETBHBIX
n3penuii TpebyeMoro KayecTna, 3a[JaHHOTO KOJIMUeCTBa MPY HAUMEHBIIINX 3aTpaTax obleCTBEHHOTo TpyAa



3. CTPYKTYPA U COAEPXXAHUE JUCIIUIT/INHBI
OO611jast TPYA0EMKOCTb JUCLIMIUIUHBI COCTaBseT 3 3.e., 108 u.

3.1. Copepixanue (qUAAKTHKA) AUCHUIUITHHBI

AyaMTOpHBIE 3aHATHA N
B KOHTaKTHOH hopme = g &
s 8 3=
o = o g zg
o 5 <) 3 ] 58 £
S = H ] ° 5 S ] 3 ag
Q E [AHMEeHOBaHHe pa3/e/ioB H IHAAKTHYECKHX eJHHHL] 3] = § ? § g E 2 : 6 s
5 = g G g £E 5 g
= S| g8 | EF | 3L o
2 5 © g
Paspen 1. O6mas TepmoanHaMuKa. IlepBrlii 3aK0H TepMogMHAMHKH. BBe/leHlie, KpaTKast UCTOPUS U
TepCeKTUBbI Pa3BUTHsI TePMOAUHAMUKH. OCHOBHbIE PAaBHOBECHBIE TePMOJMHAMHYECKHE TPOL{eCChI.
3 5 CooTHOLIeHHst MeX/y napameTpamu. TerioeMKocTb pabouero Tesia, H3MeHeHHe BHYTPeHHel SHepriu u 26 15 3 12 0 11 20
SHTA/bLIIMK B NpoLjeccax. Pab6ora pacilIMpeHus U pacriosaraemas paﬁm‘a, KO/IM4eCTBO Teria MpoLeccos.
Ter1oBast AUarpamMma rpoLeccoB, SHTPOIUH.
Paspen 2. TepmoguHaMHKa noToKa. OCHOBHbIE TIOHSITHSL U YPaBHEHUsl. YpaBHeHHe NepBOro 3akoHa
3 5 TePMOJMHAMKKH J/1st OTOKa. TeueHue B coriax u Auddy3opax. CKOPOCTb HCTeueHust W3 coria. MaccoBbiii 19 8 3 5 0 11 20
pacxoy] uepe3 corio. Kputuueckuii pexum ucreuenysi. XapakTepHble Cyuast HCTeUeHHst.
PEB}IQJI 3. B‘l‘)p(‘lﬁ 3aKOH TePMOAHHAMHKH. Anamus IHMKJ/IOB ra30BbIX TeIUIOBbIX MAllIHH NPAMOro HK/Ia.
MeTo/ibl HCC/IE{0BaHHUsI TEIIOBBIX MAILKMH B TEXHMUECKOH TepMoJrHamKKe. [TpsiMbie 1 06paTHbIe LMKIIbL.
3 5 Tlukmel Kapro. Matematiyeckast (popMy/MpOBKa BTOPOTO 3aKOHa TePMOAMHAMUKHI. BTOPOIA 3aKOH M yC/oBHs 24 13 5 0 8 11 20
TEPMOAWHAMHYECKOr0 paBHOBECHS /I/1fl TIPOCTBIX U CII0XKHBIX TEPMOJHHAMUYECKUX CUCTEM.
‘TepMopHAaMUUeCKHe TIPOLIeCChl B KOMIpPeccopax 1 TypouHax. TepMogMHaMUUYeCKHii aHa/U3 LMK/IOB ra30BbiX
TETJIOBBIX MallMH. AHa/IM3 LIMK/IOB pasiuHbiX THnos IBC, I'TY, BPI, JKPA.
Pa3jien 4. PeanbHble ra3bl U napkl. ITapsl 1 BofsHO# rap. OCHOBHBIE TIOHATHS 1 onipegiesienyst. [Tporecc
3 5 napoo6pasoBanusi. TpoiiHas Touka. BnakHslit map u ero napameTpbl. TeroBast ¥ IHTabIUHHAS JUarpaMMbl 15 3 3 0 0 12 20
BogisiHOrO mapa. Tepmo, KUe TMpoLiecChl COCTOSIHHS! BOJSIHOTO Napa. JIpocceniMpoBaHue
ras3oB.
PBZF[EH 5. u“Klll:l TapOCH/IOBBIX H X0/IOAH/IBHBIX YCTAHOBOK. AHamz TIapOCHJIOBBIX L{UK/IOB KﬂpHO n
3 5 PenkuHa. BHHHPHMQ u TEH}'IGqJHKaL(HOHHMe LMKJIBL. OGpﬂTHble TepMOJUHAMHYECKHE L{UK/IbI TeTJIOBBIX 24 12 3 0 9 12 20
MatuKuH. Pa3HOBHAHOCTH 0GPATHBIX LIMKJIOB. ['a30Bbie X0M0/M/IbHbIE MAIMHBI H UX LMK/IBL [TomyueHue
C ra3oB. Tepmo, 6 0 TIp sHepruu. I11a3ma B IpUpO/ie U TEXHHUKe.
Bcero 3a 5 cemecTp 108 51 17 17 17 57 100
Bcero no uc 108 51 17 17 17 57 100
3.2. AyAUTOPHBIi NMPaKTHKYM
Ne O6bem, aya.
Homep 1 HauMeHOBaHHe pas3je/ia AUCHHUILIMHBI Tema npakTH4eCcKOro 3aHATHS
n/n 4acoB
1 Paszgen 3. Bropoii 3akoH TepMOJUHAaMUKH. AHa/IM3 LIUK/IOB ra30BbIX AHanu3 LMKJ/IOB TEMJIOBLIX MAllMH - JBUTaTe/el 8
TeIUIOBbIX MAILIMH MPSAMOro LUK/a. Ha U/iea/lbHOM rase
2 AHanu3 NapoCUIOBbIX LIMK/IOB 6
Pasgen 5. IIUK/IbI IApOCUIIOBBIX U XOJIOAU/IBHBIX YCTaHOBOK.
3 AHasm3 00paTHBIX LIMKJ/IOB TEIUIOBBIX MallH 3
Bcero 3a 5 cemecTp 17
3.3. JTaGopaTopHbIi MPAKTHKYM
Ne O0Bewm, aya.
o/ Homep 1 HanMeHOBaHMe pa3je/ia AUCHHIUIMHBI Tema /1a00paTOpHOro NPakKTHKyMa 4ACOB
1 OrnpefiesieHe YHUBepCalIbHON Ia30BOM ITOCTOSTHHON METO/[0M 4
OTKa4YKH1
5 Pazzen 1. O6uiast TepmozrHamuKa. [1epBblii 3akoH|Onpe/jesieHHe COOTHOLLIEHHSI TeITIOEMKOCTel BO3/yXa 10 MeToay 4
TepMOJUHAMUKH. Krnemana-/le3opma
3 ViccnenoBaHue TepMOAMHAMUAYeCKMX T1apaMeTPOB U XapaKTepPUCTUK 4
MpY CKaTuu pabouvero Tena
4 |Pasgen 2. TepmozarHamMKKa MOTOKA. WccnepoBaHye UCTeueHus rasa yepes Cy)kKMBarolleecs COIjio 5
Bcero 3a 5 cemecTp 17
3.4. CamocrositensHas padora cryaenra (CPC)
Ne Homep 1 HauMeHOBaHMe pa3jie/sia O0nem,
Copaep)xanue yue0HOro 3ajaHust
n/n JMCLYMII/THHDBI 4acoB
. |/I3yueHue npeflyCMOTPEHHBIX ITPOrPaMMON JUAKTUYECKUX eMHHUL] [0
Pazpen 1. O61as TepmogrHaMuKa. [TepBbiit Y PEAyCMOTD porpam AR AV
1 KOHCITeKTaM JIeKIUi 1 peKoMeHyeMoit uteparype. OdopmiieHre 0TYeTOB T10 11
3aKOH TePMOJUHaMUKU.
1abopatopHbIM paboTam
Vi3yueHue npe/lyCMOTPeHHbIX [TPOrpaMMON JUJaKTUYeCKUX e[JUHUL] [0
2 |Pasgen 2. TepMoiHaMUKa MOTOKa. KOHCIIEKTaM JIeKLiUil 1 peKoMeH/lyeMoii iTeparype. OdbopMieHre OTUETOB I10 11
naboparopHbiM paboram
Paznen 3. Bropoii 3ak0H TepMOMHAMUKH. .
W3yueHue npeslyCMOTPEHHbIX IPOrpaMMOM JUaKTUUeCKUX eIMHUL] [10
3 |AHa/i3 LIMKJ/IOB Ta30BbIX TEIJIOBBIX MAllMH M o 11
KOHCIIeKTaM JIeKLIUM U peKOMeH/lyeMOoH JIuTeparype.
MPSAMOro LiMK/Ia.
Vi3yueHue npe/lyCMOTPeHHbIX [TPOrpaMMON JUJAKTUYeCKUX e[JUHUL] [0
4  |Pa3gen 4. PeanbHble rasbl 4 Mapsbl. Y PEAyCMOTD porpan AR AHHHLL 12
KOHCIIeKTaM JIeKLIUM U peKOMeH/lyeMOoH JIuTeparype.
VI3yueHue nipejyCMOTPeHHbIX IPOrpaMMOii JUAaKTUUeCKUX eAUHUL] T10
Pasgen 5. LIMK/bl TapOCUIOBBIX U Y PEAycMOTD porpam A AMHAL
5 KOHCIIEKTaM JIEKL[H 1 peKoMeHyeMoii muteparype. OcdopmiieHre pacueTHO- 12
XOJIOLU/IBHBIX YCTaHOBOK. o
rpacuueckoit paboThI.
Bcero 3a 5 cemecTp 57
4. POPMbI KOHTPOJIAA OCBOEHUA JNCIHUIL/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10 11 12 13 14 15 16 17
OTu. BP3, BP3/1, Otu. no JIP,
5 BP3/1,|BP3[,| BP3/], | BP3/l, KIToc, BP3/], KIloc, Jis Oru. no JIP, |BP3/, ~ P BP3/1, BP3[I, BP3/I,| BP3/, Kl'[o'ac, P KHocﬂéon 331 PP
KIToc | KIToc | KIToc | Oty. o JIP | Otu. o JIP BP3/], KIToc| KIloc P KIloc |KIIoc | KIToc | KIToc PI'P ? ’ 3;; ! ’ ’

6
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YcnoBHble 0603HaUeHUsT:
e [P — auarHocThuecKast pabora;
o BP3/l — Bonpockl 10 paszeny;
¢ KIloc — KOHTpO/b MOCEeLaeMOCTH;
e Ortu. 1o JIP — otuet 110 JIP;
o Borp. 3a4 — BOMPOCHI K 3a4eTy;
¢ PI'P — pacueTHo-rpaduueckas pabora;
® 334. — 3a4eT.

TeKyiuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYAEHTOB ITPOBOJUTCS B [IMCKPETHbIE BpeMEHHbIe HHTePBaJIbl B C/IEAYIOLIMX (hopMax:
JMarHocTryeckas pabora;
BOIIPOCHI 10 paszeny;
KOHTPOJIb TI0CEIIaeMOCTH;
otuet o JIP;
BOIPOCHI K 3a4eTy;
pacueTHo-rpaduueckas pabora.

IIpoMexxyTouHasi aTTecTalUs IPOBOAUTCS B hopMax:
3auer.
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5. YYEBHO-METO/JUYECKOE 1 THO®OPMAIMOHHOE OBECIIEYEHUE
JUCIUATUIAHBI

5.1. OcHOBHas JuTeparypa o JUCLIMIUIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. YctuHoBa. TepMoprHaMMKa SHepretTuueckyx cucreM. Ku. 1 TepMoguHaMyKa roMOreHHBIX U
reteporeHHbix cucteM. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2014, s11. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. Ycrunoa. TepMoguHamuKa sHepreTudeckux cucreM. KH. 1 TepMoriHaMiKa FOMOT€HHBIX U
rereporensbix cucrem. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2014, 215 3k3.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoguHaMuKa sHepretuyeckux cucreM. KH. 2 TexHuueckast TepMOJUHAMUKa.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2014, 215 3k3.

4. B. B. CaxuHn ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepmozarHamMuKa 3HepreTuueckux cucreM. KH. 2 TexHuueckasi TepMOiMHaMUKa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 1. pec.

5. B. B. Caxun, E. M. I'ep/iumat. . TepMogMHaMUKa SHepreTHUeCKUX CUCTeM B IpuMepax U 3aziauax. CII6.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016, 311. pec.

6. B. B. Caxun, E. M. l'epiuman. . TepMogrHaMKKa SHEPreTHUECKHUX CUCTEM B TipuMepax u 3agadax. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016, 241 3K3.

7. H. M. LlupenbmaH. . Texuuueckas TepmoprHaMuka. CaHkT-ITetepOypr: Jlanb, 2021, 3m1. pec.

8. 0. B. AnuckeBuu, A. M. Topbauéga, [I. I. KpaBuetko. . Tepmopunamuka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016, s11. pec.

9. }O. B. AnuckeBuy, A. M. T'opb6auéga, [I. I. KpaBuenko. . TepmogrHamuka. CII6. 5T TY "BOEHMEX" um. []. ®. YcruHoBa, 2016, 60 k3.

5.2. [lononHuTe/IbHAs IMTepaTypa Mo AUCLUILIMHE:
He TpebyeTcsl.
5.3. [lepuoguueckure u3jaHus:
1. EcTecTBeHHbIe U TEXHUUECKHE HAayKHU.

5.4. IlepeueHb pecypcoB MH(GOPMALMOHHO-TeIEKOMMYHHKAIMOHHOM ceT "VIHTepHeT", HeoOXOAUMBIX /ISl 0CBOEHUSI ANCLIUILIUHBI, 3/IEKTPOHHBIE
61b/MoTeUHBIE CHCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynaamenraneHast 6ubmmoreka BI'TY « BOEHMEX» um. [I.®. YcTUHOBa;
2. https://urait.ru — O6pa3oBare/ibHast T1aTopma «HOpaiiT. [Ijis1 By30B U CCY30B..

CoBpeMeHHbIe MPodeCcCHOHabHbIE 6a3bl JaHHBIX:
1. https://rusneb.ru — HaroHanbHast anektpoHHast bubnuorexa (HOB);
2. https://cyberleninka.ru/ - HayuHas snekrponHast 6ubnuoreka « KubepieHnHKay;
http://www.rfbr.ru/rffi/ru/library - IlonHoTeKkcTOBast 3nekTpoHHast 6ubnroteka Poccuiickoro doHza hyHIaMeHTaNbHbIX UCCIeJOBaHUH.
VIHopMarMoHHbIe CIIPABOYHbIE CUCTEMBI:
1. TexskcriepT — ViH(opMaIMOHHBIH 1TOpTan TeXHUUeCKOro pery/iupoBaHusi: Hopmel, npaBunia, cTaHAapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCTog cobcTBeHHoi#1 renepaiuy BI'TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantlIntoc- nH$opMaIjuoHHbIH MopTas MpaBoBoi HH(OpMarUH.
5.5. ITporpamMmMHoe obecrieueHue:
He TpebyeTcsi.

5.6. IHdopMalMOHHbIe TEXHOTOTHH:

B3anMozeiCcTBHe ¢ obyuatommmucs ocpeacteom SVOC Moodle BI'TY «t BOEHMEX» um. [I.®. YctuHoBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHAII/IMHbBI

6.1. JIeKI{UOHHBIE 3aHATHUA:

CreLanu3upoBaHHble Tpe6oBaHus 10 060PYI0BAHUIO OTCYTCTBYIOT; ayAMTOPKS C MOCAA0UYHBIMU MECTAMH I10 KOJIMUECTBY CTY/EHTOB;
ZIOCKa.

6.2. [IpaKkTHUeCcKHe 3aHATHA:
1. AysuTopusi ¢ YMCIIOM 1T0CaZI0YHBIX MECT He MeHblIIe KOTMUeCTBa 00yJaroIyxcsl.

6.3. /TabopaTopHbIe 3aHATHA:
1. JlJabopatopHble CTeH/IbI 10 TEPMOJMHAMUKE U TETUIoTNepesaye.

6.4. ITpouee:

1. pabouee MeCTO npernogaBare/isi, OCHaIL|eHHOEe KOMITbIOTEPOM C JJOCTYNOM B IHTepHeT;
2. pabourie MecTa CTYAEHTOB, OCHAILEHHbIE KOMITBIOTEPAMH C ZOCTYTIOM B VIHTEpHET, IpeHa3HaueHHbIE [jjist pAa0OTHI B 3/IEKTPOHHOM
obpa3oBaresibHOM cpefie.



Tpunoxenne 1
K paboueii mporpaMme JHCIUIIHHbI
TEPMO/IMHAMMKA

AnHoTanus padoyeii NporpaMmsl

HMucuunmia TEPMOJVUHAMMKA siBfisieTcst AUCLMITIMHON YacTH, (OpMHpPyeMoOil ydyacTHMKaMH 00pa3oBaTe/IbHbIX OTHOLIEHHH
Gnoka 1, mporpaMMbl MOATOTOBKM 10 HampawieHuto 15.03.05 KoHcmpyKmopcko-mexHono2uueckoe obecneueHue MAwUHOCMpOUmenbHbIX
npouseoocms. [uciyruivHa peamm3yercs Ha ¢akynmbsrete A PakeTHo-Kocmudeckor Texuvku BI'TY "BOEHMEX" um. [I.®. YctuHOBa Kadenpoi
A8 IBUT'ATEJIN 1 SHEPI'OY CTAHOBKU JIETATEJ/IBHBIX ATIITAPATOB.

JucimnivHa HarlesleHa Ha ()OpMHUpPOBaHHUe KoMnemeHyuil:
YK-2 crniocobHOCTh OMpefiesisiTh KPyr 3aZiaud B paMKaxX IOCTaBJeHHOW 1ied M BbIOMpaTh ONTHUMasbHBIE CIIOCOOBI MX pEIleHUs, UCXOAS W3
JIeWCTBYIOIIMX ITPAaBOBBIX HOPM, MMEIOIMXCSI PeCYyPCOB U OrpaHUUeHHH.

Co,qep)KaHHe AUCHUITIMHBI OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3aHHBIX C U3yUyeHUEM (byH/:[aMEHTaJ'ILHI;IX 3aKOHOB B3aWMHOI'O npeo6pa3OBaH1/I${
TEIUIOBOM M MeXaHWueCKOMH SHEepruu, aHaau3OM TepMOAWHAMHYECKHX IIPOLIeCCOB HealbHBIX W peaslbHbIX ra3oB, B TOM YHKC/Ie B TIOTOKe
BeljeCcTBa, TE€OPUU TEIIOBBIX ABHFHTEHeﬁ, XO/JIOAWUIBHBIX YCTAHOBOK M TEeIJIOBBIX HACOCOB, 3/IEMEHTOB XUMUUYECKOH U HepaBHOBECHOﬁ
TepMOJHUHAMUKH.

HporpaMMoﬁ AUCHUIUIUHBI ITpeyCMOTPEeHBI C/ie/1ylolliie BUAbI KOHTPOJIA:

TeKywuii KOHTPOJIb YCIIeBAeMOCTH CTYAEHTOB ITPOBOJUTCS B IUCKPETHbIE BpEMEHHbIE HHTEPBAJIbI B CJIEAYIOLIMX (hopMax:
e JMarHocTUyeckas pabora;
e BONPOCHI 110 paszeny;
*  KOHTPOJIb TIOCEIIaeMOCTH;
e oruet 110 JIP;
*  BOIPOCHI K 3a4eTy;
e pacueTHO-rpaduueckas pabora.

l'[pome)ky'rotn{aﬂ aTrTecTanuda IIpOBOAUTCA B lbopmax:
e 3adyeT.

OO6ujast TPYZ,0eMKOCTb OCBOEHUSI JUCLAIUIMHEI cocTasssieT 3 3.e., 108 u. [Iporpammoii AUCLUIIMHEI TIPeyCMOTPEHBI JIeKIIMOHHBIe 3aHATHsS (17
4.), pakTuueckue 3ansTus (17 4.), naboparopHeiii paktikyM (17 u.), camocTositesibHast paboTa crygenra (57 u).
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Tpunoxenne 2

K paloueii IporpaMme JHCIUIIHHbL

TEXHOJIOI' 1 ®OPMbI OBYUYEHWSA

PeKoMeH/Jal{HH 110 OCBOEHUI0 JUCIUIIMHBI /IS CTYAeHTa

TEPMOJUHAMUKA

TpyZ0eMKOCTb OCBOEHHSI JUCLIUTIIMHEI cocTaBsieT 108 u., 13 Hux 51 4. ayJUTOPHBIX 3aHSATHUH, U 57 4., OTBe/IeHHBIX HA CaMOCTOSITE/IbHYIO

paborty cTyzeHTa.

PekoMeHJaLK MO pacripefie/ieHH0 yueOHOro BpeMeHH I0 BH/IaM CaMOCTOSITe/IbHOW paboThl M pasjesiaM [WCLMIVIMHBI TIPYBe/eHbl B

Tabsmre.

KOHTPOJ'[L OCBO€HHA JUCHUIUIMHBI TIDOU3BOAUTCA B COOTBETCTBUM C ITonoxeHviem o TeKyl1iem, py6e)KHOM KOHTpOJIe yCIrieBaeéMOCTU U

MPOME)KyTOUHOH aTTeCTalii 00yYaroLXcs.

@DOopMbI KOHTPOJISI ¥ KDUTEPUU OLIeHHBAHUS NIPHUBEZIEHBI B TPU/IOKeHHH 3 K Paboueli mporpamme.

HaunmenoBaHue paboTsi

Pexkomenpyemas 1uTeparypa

TpyaoeMKoCTh,
Jac.

Pazpen 1. O6mas TepmoguHamMuka. [lepBblil 3aK0H TePMOJUHAMUKH.

V3yueHne npe/iyCMOTPEHHBIX ITPOrPaMMON

I JaKTHYeCKHX e/JHML] TI0 KOHCIIeKTaM JIeKLIUH 1
pekoMeHayeMoi iuteparype. OdopmiieHre 0TUETOB I10
naboparopHbIM paboram

H. M. LupenbmaH. . TexHuueckasi TepMoHamMuKa: CaHkT-IletepOypr:
Jlanb, 2021 (1, 2, 3, 4, 5)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTHOBa.
TepmoprHaMuKa sHepretueckux cucreM. Ku. 1 TepmoprHaMuka
rOMOTeHHbIX U reteporeHHbix cucrem: CI16.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2014 (1,2,3,4,5)

B. B. Caxun, E. M. I'epiman. . TepMognHaMyKa 3HepreTuyeCcKux
cucTeM B ripuMepax u 3agauax: CI16.BI'TY "BOEHMEX" um. 1. ®@.
YctuHoBa, 2016 (Yacts 1)

B. B. Caxun, E. M. I'epmiman. . TepMognHaMKKa 3HepreTuyeCcKux
cucTeM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. .
YctuHoBa, 2016 (Yacts 1)

FO. B. AnnckeBuy, A. M. 'opbauésa, /1. I. KpaBueHko. .
TepmoauHamuika: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016
(JTaboparopsslie paborsi 1,2,3)

FO. B. AnnckeBuy, A. M. 'opbauéga, /1. I. KpaBueHko. .
TepmoauHamuika: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2016
(JTaboparopssie pabortsi 1,2,3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [1. ®. YctuHoBa.
TepmopvHamMMKa 5HepretTuueckux cucreM. Ku. 1 TepmoguHaMmyka
TOMOTeHHbIX U reteporeHHbIx cucrem: CI16.BI'TY "BOEHMEX" um.
. @. Ycrunosa, 2014 (1,2,3,4,5)
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Wroro no paszeny 1

11

Pa3pen 2. TepMoguHaMHKa NOTOKA.

V3yueHne rpefyCMOTPEHHBIX [IPOrPaMMOit
IM/IaKTUYeCKUX eJJMHUL] II0 KOHCIIeKTaM JIeKLUH 1
pekomeHyemoi nuteparype. OpopmiieHre OTYeTOB 0
1aboparopHbIM paboram

FO. B. AnuckeBuu, A. M. T'op6auéga, [I. I. KpaBueHko. .
TepmoguHamuka: CI16.BI'TY "BOEHMEX" um. /1. ®. Yctunosa, 2016
(JTaboparopnas pabora Ned)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTHOBa.
TepmoprHamuKa sHepreTuueckux cucreM. Ku. 1 TepmoguHaMyKa
rOMOTeHHbIX U reTeporenHbix cucrem: CII6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2014 (5)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [l. ®. YcT1HOBa.
TepmoarHaMuKa sHepretueckux cucreM. Ku. 1 TepmoprHaMuka
rOMOTeHHbIX U reteporeHHbix cucrem: CI16.BI'TY "BOEHMEX" um.
. ®. YctuHoBa, 2014 (5)

H. M. LupenbmaH. . TexHuueckasi TepMouHamMuKa: CaHkT-IletepOypr:
Jlans, 2021 (6)

B. B. Caxun, E. M. I'ep/iman. . TepMoguHamMKKa HepreTuyeCcKux
CHCTeM B rpuMepax U 3afiadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcrunoBa, 2016 (Yacts 1)

B. B. Caxun, E. M. I'ep/imMan. . TepMoguHamMKKa HepreTnyeCcKux
cucTeM B ripuMepax U 3aziadax: CII6.BI'TY "BOEHMEX" um. 1. .
YcrunoBa, 2016 (Yacts I)

FO. B. AnuckeBuu, A. M. F'opbauéga, /1. I. KpaBueHko. .
TepmoguHamuka: CI16.BI'TY "BOEHMEX" um. /1. ®. Yctunosa, 2016
(JTaboparopsas pabora Ned)
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Wroro no paszeny 2
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Pazuen 3. BTOpOﬁ 3dKOH TepMOJAUHAMHUKH. AHam3 IMKJ/IOB I'a30BbIX TEIJIOBbIX MAIIIUH NIPAMOIo I{HK/1a.

V3yueHne npe/iyCMOTPEHHBIX ITPOrPaMMON
IMJaKTHYeCKHX e/JHHUL] TI0 KOHCIIeKTaM JIeKLIUH 1
peKoMeH/lyeMoM JIuTeparype.

B. B. Caxun, E. M. I'epmiman. . TepMognHamMKKa 3HepreTuyeCcKux
cucreM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. .
YeruHoBa, 2016 (Yacts IT)

H. M. LlupenemaH. . TexHnueckast TepMouHaMuKa: CaHkT-IletepOypr:
Jlans, 2021 (2,8, 10)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTHOBa.
TepmoavHamuKa sHepreTuueckux cucreM. Ku. 2 TexHnueckas
tepmozmHamuka: CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Yacts IV)

B. B. Caxun, E. M. I'epmiman. . TepMognHamMyKa 3HepreTuyeCcKUx
cucTeM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
Yerunosa, 2016 (Yacts 1)

B. B. Caxun ; BI'TY "BOEHMEX" um. /1. ®. YctuHoBa.

11

11
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TepMoayHaMUKa 3HepreTuueckux cucreM. Ku. 2 Texanueckast
tepmopuHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Yacts IV)

Wroro no paszeny 3

11

Paspen 4. PeanbHble rassl ¥ naphbl.

V3yueHne npe/iyCMOTPEHHBIX ITPOrPaMMON
IMJaKTHYe CKHX e/JMHML] TI0 KOHCIIEKTaM JIeKLIUH 1
peKoMeH/lyeMoM JIuTeparype.

H. M. LUupeneman. . Texauueckast tepmoguHamika: Cankr-IletepOypr:
Jlanb, 2021 (7)

B. B. Caxun, E. M. I'epiman. . TepMogHamMyKa 3HepreTuyeCcKUx
cucTeM B ripuMepax u 3agauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2016 (5)

B. B. Caxun, E. M. I'epimaH. . TepMognHamMKKa 3HepreTuyeCcKUx
cucreM B ripuMepax u 3azauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2016 (5)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
TepmoarHaMuKa 3Hepretueckux cucreM. Ku. 1 TepmoarHaMuka
TOMOTeHHbIX U reteporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
[. ®. YcruHoBa, 2014 (8)

B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmozprHamuKa 5HepretTuueckux cucreM. Ku. 1 TepmoguHaMyka
FOMOTeHHbIX U reTeporeHHbIx cucrem: CII6.BI'TY "BOEHMEX" um.
. ®. YctuHoBa, 2014 (8)

12

Wtoro no pasgeny 4
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Pa3gesn 5. ITUK/IbI NapOCH/IOBBIX U X0/I0U/IbHBIX YCTAHOBOK.

V3yueHue pefyCMOTPEHHBIX [TPOrPaMMOit
AM/laKTUYeCKUX eJJMHUL] [0 KOHCIIeKTaM JIeKLUH 1
pekomeHyeMoii uteparype. OopmiieHre pacueTHO-
rpaduueckoii paboTel.

B. B. Caxun ; BI'TY "BOEHMEX" um. [1. ®. YctuHoBa.
TepmozpvHamuKa 5HepretTuueckux cucreM. Ku. 2 TexHuyeckas
tepmopuHamuka: CI16.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(Hacrs II)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. @. YctunoBa.
TepmopvHamuKa 5HepreTuueckux cucreM. Ku. 2 TexHnveckas
TtepmozimHamuKa: CII6.BI'TY "BOEHMEX" um. [l. ®. YcruHoBa, 2014
(13, 14, 15)
H. M. LupensmaH. . Texuuueckas repmoavHamuika: CaHkT-ITetep6ypr:
Jlans, 2021 (10, 11,12 ,13)
B. B. Caxun, E. M. I'epiiman. . TepmoguHamMKKa sHepreTrye CKUX
cucTeM B ripuMepax u 3agauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
YeruHoBa, 2016 (Yacts IT)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. @. YctuHoBa.
TepmoprHamuKa 5HepreTuueckux cucreM. Ku. 2 TexHnyeckas
tepmozmHamuKa: CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2014
(13, 14, 15)

12

Wroro no paszeny 5
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Tpunoxenne 3
K paboueii mporpaMme JHCIUIIHHbI
TEPMO/IMHAMMKA

®OH/] OIEHOYHbIX CPEACTB

@DOH/] OLIEHOUYHBIX CPEZCTB, MO3BOJISIFOLIYE OLEHUTh Pe3y/IbTaThl 00yUeHus 10 JaHHOM JUCLIUIUIMHE, BK/IFOUAloT B Cebs:

e fuarHocThueckasi pabora

e BOMPOCHI [0 Pa3zery;

*  KOHTPOJIb TI0CEIIaeMOCTH;

e oruet 110 JIP;

e pacueTHO-rpaduueckas paboTa;
*  BOIPOCHI K 3a4eTy;

*  3auer.

Kpurepun oneHuBaHus

JuarHocTuyeckas padora
[NuarHoctrueckas pabota rnpoBoauTcs B popme tecta B8 SUOC Moodle:

® TIpU NPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTrTecTalus;
¢ TIpU NPaBU/ILHOM OTBeTe Ha 60% BompocoB u Goree - aTTecTaLys.

Bonpocel o pasaeny

Bormpocs! 110 pa3genny npeaHa3HadeHbI A/t KOHTPOJIS TEKYIIeH yCrieBaeMOCTH CTYAE€HTOB U UX CAMOKOHTPOJISL.
IepeueHs BOIIPOCOB I10 pa3s/esly COOTBETCTBYeT TIePeUHI0 BOIIPOCOB K AnddepeHIMPOBaHHOMY 3a4éTy B UaCTH, Kacaroleiics TeMaTHKU
KOHKDEeTHOTO pasjesia

KOHTpOJIB nmoceiaeMoCcTu
KOHT[)OHL TocCeljaeMOoCTU OCYIEeCTB/IACTCA Ha KaXKA0M 3aHATUU.

Oryer no JIP

Homnyck k JIP.
[Jonyck K BbINo/THeHHo JIP TPOMCXOANT TOBKO MOC/Ie POBeeH s MHCTPYKTaXKa 0 TeXHHKe 6e30MacHOCTH MU NPef0CTaB/IeHUH CTY/IeHTOM B
MICbMEHHOM BH/Ie ONMCAHMsI, COZieprKalllero I0CTaHOBKY 3aziaun JIP, ruiaH BhinonHeHus JIP ¥ ey npe/rionaraeMoro UCCiefi0BaHusl.
Tpeboeanus K otuety 1o JIP.
Oruer no JIP npeicTaB/isieTcsi B pyKOITMCHOM BH/Je B (popmare, peJlyCMOTPeHHOM L1ab/I0HOM 110 1abopaTopHoOi paboTe. 3arura oT4yeTa
MPOMCXOAUT B hopMe [I0K/Iazia CTY/AEHTa 110 J1abopaTtopHOii paboTe 1 OTBETOB CTY/AEHTA Ha BOMPOCHI TIPErofaBare/is.
B cnyuae, ecu oopmieHre 0TUeTa, ypoBeHb 3HaHUs U TTOBeZieHHe CTY/IeHTa BO BpeMsl 3al{UThl COOTBETCTBYIOT yKa3aHHbIM TPeOOBaHHsIM,
CTYZJeHT Io/yJaeT 3a4eT 1o faHHoM JIP.
OcHoBaHMeM 151 10pabOTKU MOT'YT CTy)KUTb:
- HeOpe)KHOe BBITIONHEHHE;
- HU3KOe KauecTBO rparyecKoro Marepuara;
OrueT He MOKeT ObITb MPUHAT U TIOAIEXUT TIepepaboTKe B CIyuae:
- OTCYTCTBUsI HEOOXO/JMBIX Pa3/iesioB;
- OTCYTCTBUsI HeobXoMMOro rpaduueckoro Marepuana;
- HEKOPPEKTHO! 00paboTKY pe3y/bTaToB BBIUMCIIEHHH;
- HEKOPPEKTHBIX BBIBOJIOB IO BBINOJHEHHOW paboTe, a TakXKe MPH OTCYTCTBUU 00bsSICHEHHSI TIOJTyYeHHbIX Pe3y/IbTaToB.
ITpueM oruera npezcTasisieT coboii cobecesjoBaHNe, B X0/ie KOTOPOTO CTYZEHT JJOJDKEH OTBETUTb Ha TeOPeTHUYeCKHe U NPAKTHUeCKHe BOIPOCHI
T0 JJaHHOM J1abopatopHoit pabote. ITpu oTBeTe OLieHUBAETCS IPAaBU/IBHOCTb U TIOJIHOTA OTBeTa. 3alljuTa 1IabopaTopHOi paboThl MOXKET ObITh
MpHU3HaHa Hey/I0B/IeTBOPUTE/IBHOM B C/Iyuae HU3KOrO YPOBHSI 3HaHMI CTy/|eHTa Mo TeMe J1abopaTtopHoit paboThl.

PacuerHo-rpaduueckas padora
PacueTHo-rpaduueckasi paboTa npezcTas/sieT CO00H aHaIN3 LMK/l TEM/IOBOH MallMHBI B COOTBETCTBUM C MH/MBHAYa/TbHBIM 3a/laHHEM.
B ortuer Bxogur:
- rpaduueckoe n3o6paXkeHUe LMK/Ia Ha Juarpammax: TeruioBoi (T-s), paboueii (p-v), a /yis TapOCUIOBBIX - U HA i-S [HarpaMme;
- oTpe/ie/ieHNe TepMOZIMHAMUUeCKIX ITapaMeTPOB B KaXkK/IOl XapaKTepHO! TOUKe LUK/a;
- BbIBOZ, ypaBHeHust KI1/I /7151 TeM/IOBbIX MalllUH-JBUTaTeleld UK XOMOAWUIBHOT0 KO3 ULMeHTa - A/t XOJIOAU/IbHBIX MalllKH.
Tpebosanus K opopmienuto - mo 'OCT 7.32-2017.

Bonpocs! K 3auety
1. IIpeamet TepMoArHaMUKY. OCHOBHBIE NIOHATUS U ONpe/ie/ieHusl. YpaBHeHHe COCTOsIHUS. ['a30Bast MOCTOsIHHAS U Macca MOJIst
HJleanbHOro rasa.
. Cmecu rasoB. Crioco6bI 3a/jaHusi COCTaBa CMECH, PacyeT ra30BOH MOCTOSIHHOM M MacChl MOJIsI CMeCH
. ITepBbIii 3aKOH TepMOAMHAMHUKHM Kak (hopMa 3aKOHA COXpPaHeHUs U NpeBpallieHust sHepruu. Pabora, pabouast zuarpamMma.
. Terinora, TenioBas AvarpamMma. BHyTpeHHsis1 S3Heprusi, 3HTaIbNusl, CBOO0Hast SHeprHisl, CBODOHAs SHTA/IBIHSL.
. AHa/IMTHYeCKHe BbIpaKeHHs | 3aKOHa TepMOJMHAMUKY C MCII0/Ib30BaHHUEM [1apaMeTPOB: BHYTPEHHsIsSI SHEPrUsl U SHTa/IbITHSL.
. AHanUTHYeCKye BbIpa)keHHs | 3akoHa TePMOAMHAMUKHY C MCII0/Ib30BaHHEM 11apaMeTpoB: CBOOOHAst SHePrHsi ¥ cBOOOHAs SHTAJIBIIHSL.
. TenmoeMkocTh pabouero Tesa U CMeceH.
. I30x0pHBIii nporiecc.
. I306apHbIii mporjecc.
0. M3oTepmuueckuii poriecc.
1. AzuabatHslii mporjecc.
2. TTomutpornHbIii rporjecc. XapakTepHble IPYIITb] TOTUTPOITHBIX ITPOL{ECCOB.
13. TepmoguHaMyKa oToka. OCHOBHbIE IOMYLLIeHUs] U ypaBHEeHHs.
14. Teuenue B comtax u guddysopax. AHamm3 GopMbI KaHasa.
15. CkopocTh TeueHus1 B KaHasie. CKOpOCTb UCTeUeHUs 13 COIla.
16. MaccoBblii pacxof, yepe3 COIUIO.
17. XapakTepHble C/lyyau UCTeUeHUsl U3 COILa.
18. Kputnueckuii pe>xuM ncreuennst. Kputuueckuii epernag faBieHni, KpUTHUYeCKasi CKOPOCTb, MaKCHMa/IbHBIM pacxof,.
19. II 3aKoHa TepMogrHaMuKU. OCHOBHBIe OTpe/ie/leHUs U MaTeMaTHueCKoe BbIpaykeHMs.
20. O6beuHeHHble ypaBHeHus | 1 11 3akOHOB TepMOJMHAMUKY /151 IPOCTBIX CUCTEM. YC/IOBHUSI TEPMOJMHAMHUECKOTO PaBHOBECHSL.
21. O6bemuHeHHbIe ypaBHeHust [ 1 [1 3akOHOB TEPMOJMHAMUKH [JIs1 CJIOKHBIX CHCTEM.
22. TIpsiMoii 1 06paTHbIii 1MK/bL. LIukier KapHo.
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23. Huxsst IBC. (Tuns! IBC, nHAVKaTOpHAs AyarpaMma, OCHOBHBIE [IOMYIIeHNs U LieJI1 TePMOAVHAMUYECKOT0 aHa/In3a).

24. lUukset IBC (Tpunkiepa).

25. Huxsst IBC (OtTo 1 [usens).

26. Hukssl I'TY ¢ noaBofoM Teria Ipy NOCTOSIHHOM [JaB/IeHUH.

27. Huksnel ['TY ¢ moABOAOM Teruia Mpy MOCTOSIHHOM 00BeMe.

28. Lluksbl peakTUBHBIX Aurareseid. [uxa ITBP/I.

29. OcHOBHbIe NapaMeTpsl apa.

30. TepmozvHaMHUUeCKHe MPOLIeCChl BOASHOTO Tapa.

31. DHTpONUA U 3HTa/bINA BOAbBI U BOASHOIO Iapa.

32. DHTpONUs U SHTa/IbINS BOZbl U BOASHOrO Napa. /130XopHblii poliecc
33. DHTpOMUS U SHTAJBITHS BOJBI U BOASHOTO rapa. Vi3o6apHsiii rporjecc
34. DHTpONUS U SHTANIBINS BOZBI ¥ BOASHOTO Napa. M30TepMuueckuii mporecc
35. DHTpONYS U SHTAJBITNS BOJBI U BOASHOTO NMapa. AziuabaTHbIH poLecc
36. [IpoccenupoBaHye ra3os 1 napos. IIpoiiecc ApoccenrpoBaHus.

37. ®usnueckas cymHocTh 3ddekta Jxoyns — TomricoHa.

38. PacueT ApoccenrpoBaHus BOASHOTO Mapa 1o h-s auarpaMme.

39. LIMKJIBI 1TapOCUIOBBIX YCTaHOBOK. [1apoBoii 1jukn KapHo

40. TeopeTHueckuii MapoCUIOBOH LUK/ PeHKIHA

41. PereHepaTHBHbIN LUK/ TADOCU/IOBON YCTaHOBKU

42. TeriohUKaALMOHHbIE [UKITBI

43. 11MK/ipl TapOra3oBbIX yCTaHOBOK

44. Paboune Tesa XOJIOAUIBLHBIX YCTAHOBOK

45. LTuK/ BO3AYLIHOW XOMOAUILHON YCTaHOBKH

46. LTk mapoKOMIpeCCHOHHOM XOI0JH/IBHOM YCTaHOBKU

47. Lykn abcopOLMOHHOM X0/IOUIBHOM YCTaHOBKU

48. Luks paboThI TEMJIOBOTO HAacoca

49. Iukn CtupnuHra

50. vk MI'J] renepatopa

3auer

3auéT npeyonaraeT OTBeThI CTy[eHTa Ha 2 TeOpeTUYeCKUX BOIIPOCa U3 CIUCKa BOIIPOCOB.
OrleHMBaeTcs MOJTHOTA ¥ TIPAaBUILHOCTE OTBETA Ha BOMPOCKHL:
O1leHKa «3auTeHO»: MO/THOTa OTBEeTa Ha BONPOCH : He MeHee 60% 110 KaXXJj0My BOIIPOCY.
OlleHKa «He 3auTeHO»: [IOJTHOTa OTBETa Ha BOIIPOCHL: MeHee 60% 110 KaXX/IOMy BOIIPOCY.
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ITacriopT (OHAA OLIEHOYHBIX CPEZCTB

KYPC

CEMECTP

HaunmeHoBaHHe pa3/ie/ioB U JUAAKTHYECKHX
eJMHMUIY

BCEI'O

AyAUTOpHBIE 3aHATHS B
KOHTaKTHOi (hopme

BCEI'O

Jlekiumn

JIabopaTopHbIi
MPAaKTHKYM

IIpakTHyeckue
3aHATHSA

CamocrosiTesibHasA
paboTa cTyaeHTOB

dopmupyemas
KoMIeTeHus, %

HANMEHOBAHUWE
OLEHOYHOI'O CPEJICTBA

Paspen 1. O0wiasi tepmognHamMuKa. IlepBbrit
3aKOH TepMOJUHAMHKH.

26

15

12

11

20

Bomnpocs! no
pasgeny,
Oruer 1o JIP,
Kontposns
TI0CelaeMOCTH

Paspen 2. TepmoguHaMMKa NOTOKA.

19

11

20

Bomnpocs! o
pasgeiny,
Oruer 1o JIP,
Kourposns
TocCelaeMoCT!

Pa3gesn 3. Bropoii 3aK0OH TepMOAMHAMHUKH.
AHa/Iu3 IUKJ/I0B ra30BbIX TeIUIOBBIX MAIlIMH
NPSIMOro IUK/Ia.

24

13

11

20

Borpocel 1o
paszeny,
Kontposns
10CelaeMOCTH

Pa3pesn 4. PeanbHble rassl U naphbl.

15

12

20

Bonpocs! o
pasgeny,
KoHtposne
TocelaeMoCTH

Paspen 5. IIuK/IbI IapOCUH/IOBBIX U
XO0JIOAU/TBHBIX YCTAHOBOK.

24

12

12

20

Bonpocs! o
paszeny,
PacuetHo-
rpacduueckast
pabora,
Kontposns
T0CeIaeMOCTH,
Bomnpocs! k
3ayeTy

Bcero 3a 5 cemecTp

108

51

17

17

17

57

100

Bcero no pucuunivHe

108

51

17

17

17

57

100

15
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Kputepuu oneHuBanus

YK-2

Bonpocbl omkpbimozo muna:
Ne 1 Kakue obmacti pa3jesisieT HYDKHss [IOTPaHUYHAst KpHBasi Ha TePMO/JIHAMHUECKOH fuarpaMMe COCTOSTHHUS?
Ne 2 Kakue obmacti pa3je/sieT BepXHsisi IOrpaHWYHasi KpUBasi Ha TepMOIMHAaMHUeCKOH JirarpaMMe COCTOSIHUS?
Ne 3 Kakoii 13 ciiefjytoIux poLieccoB sIB/SIeTCS LIUK/INUeCKUM?

- TIPOLIeCC, TIPY KOTOPOM [IaB/IeHHe OCTaeTCs! OCTOSHHBIM;
- TPOLIeCC, TPU KOTOPOM TeMIepaTypa 0CTaeTCsl [OCTOSIHHOM;

- TIpoL{eCC, TPY KOTOPOM CHCTeMa BO3BPALAeTCsl B UCXOHOE COCTOSIHUE;
- TIPOL{eCC, TPH KOTOPOM 3HTPOIIHSI OCTAETCs MOCTOSIHHOM.

BbibepuTe NpaBU/IbHBINA OTBET, 000CHYIiTe ero U MOSCHUTE KaK M3MeHsIeTCsl BHYTPEHHsIst SHepPrys B JJaHHOM TIpoLiecce.
Ne 4 Kakoii U3 ceflyloIyx MpoLieccoB sBsieTcsi 00paTUMbIM?

- TIPOL{eCC, TIPY KOTOPOM [IaB/IeHHe OCTaeTCs! OCTOSHHBIM;
- TIpOLiecc, KOTOPBIA MOXKeT ObITh NOJTHOCTBIO 0OpalteH Oe3 M3MeHeHHs! OKpy)Karolliel cpepl;
- TIPOL{eCC, TIPU KOTOPOM 00beM OCTaeTCs OCTOSIHHBIM;

- TIPOL{eCC, TIPH KOTOPOM 3HTPOIIHSI OCTAETCS MOCTOSIHHOM.

BribepuTe NpaBU/IbHBINA OTBET, 000CHYITE €ro v NOsICHUTE I7je UCMOMb3YITCS TaKUe POL{eCChI.
Ne 5 Kakue U3 cefjyoLux NpoLieCcCoB sIBISIOTCS U30TepMUYeCKUMU?

- TIPOLIeCC, TIPY KOTOPOM [IaB/IeHHe OCTAeTCs TOCTOSTHHBIM;
- TIPOLiecc, pY KOTOPOM TeMIIepaTypa 0CTaeTCst I0CTOSHHOM;

- TIPOL{eCC, TIPY KOTOPOM 00beM OCTaeTCsi IOCTOSIHHBIM;

- TIPOL{eCC, TIPY KOTOPOM BHYTPEHHsIS 3HEPIrysi 0CTAeTCs TOCTOSTHHOM.

BribepuTe npaBuU/IbHBIE OTBETHI U jaliTe pa3BEépHyTOE 060CHOBaHMeE.
Ne 6 Kakue U3 C/ie[yIOLIMX YTBEP)KAEHUI BepHBI /151 afuabaTHuecKoro rnpoiecca?

- TerI000MeH C OKpY)Karoliiell Cpefioit OTCYTCTBYET;

- laB/IeHHe 0CTaeTCsi OCTOSTHHBIM;

- 00beM 0CTaeTCsi IOCTOSIHHBIM;

- U3MEeHeHVe BHYTPEeHHEH 3Hepruu paBHo paboTe, COBEPIIIEHHON CHCTEMOIA;

BribepuTe npaBU/IbHBIE OTBETHI U jaliTe pa3BEépHYTOe 060CHOBaHMe.
Ne 7 Kakue 13 cieAyIOIUX YTBEPKAeHNI BePHBI Ji7IsI BTOPOTO 3aKOHA TePMOAWHAMHUKH?

- SHTPONHUA 3aMKHyT0ﬁ CUCTEeMbI HUKOTJa He YMEHbIIAeTCsd;

- SHEpPrusa He MOXeT OBITh CO3aHa WKW YHUUTOXXEHA;

- TeIlJI0O He MOXXeT CaMOIIPOX3BOJIbHO I1€pEeX0JUTh OT XOJIOAHOTI'O TeJjla K ropsuemMy;

- [pu abCo/IFOTHOM HyJIe TeMIiepaTypbl SHTPOIUA Wea/JIbHOIO KPpUCTasljla CTPDEMUTCA K HYJIFO.

BribepuTe npaBU/IbHBIE OTBETHI U jaliTe pa3BEépHyTOEe 060CHOBaHMeE.
Ne 8 Kakoii U3 cefiyloIpx 3aKOHOB TePMOJAMHAMHKH YTBEP>K/JAET, UTO SHEprusi He MOXKeT OBbITh CO3/jaHa M/IM YHUUTOXKEHa, a TO/IbKO Npeobpa3oBaHa 13
ofHOM (OpMBI B ApyTyI0?
- [epBbIii 3aKOH TePMOJVHAMUKI
- BTopoii 3ak0H TepMOHHAMUKH
- Tperuii 3aKOH TepMOJMHAMUKU

BribepuTe NpaBU/IbHBIN OTBET U TIOSICHUTE €T0.

Ne 9 Kak M3MeHHUTCsI CKOPOCTh UCTeueHHs1 pabouero Tesia U3 COIJia Ha KpUTUYECKOM PEXHMe TPH MOBBILIIEHUH JaB/IeHHst OKpYKarolieit cpeanl? [laiite
Pa3BEPHYTHIN 000CHOBAHHBIMN OTBET.

Ne 10 ITpu agriabaTHOM CKaTHK MAEaIbHOTO ra3a BHEIIHUMU CHlaMuy coBepiueHa pabora 100 k. Kak u3MeHHU/Iach [Py 3TOM BHYTPEHHSIsSI SHEPTHst
3TOoro rasa? [laiite pa3BépHyThIi 000CHOBAHHBIN OTBET.
Bonpocbl 3akpbimozo muna:

Ne 1 Bribepute ytBepkzeHue, HE siBiisitoljeecs: XapakTepUCTHUKOM TepMOJMHAMUUECKOT0 METO/a MCCIe/JOBaHHSI:

A. TepmoanHamMuiKa 6a3upyeTcsi Ha 3X 3aKOHaX MM Havaslax, [0/IyuYeHHBIX SKCIIepUMEHTaIbHO
b. TepmMoanHamMuKa orepupyeT TOHSATHSIMU U BE/IMYMHAMHY, CYIJHOCTh KOTOPBIX He 3aBUCHT OT 3HaHMII O CTPYKTYpe BellecTBa
B. BeIBOZibI TEPMOAMHAMUKY BEPHBI i1l MAKPOCKOITMUECKUX CHCTeM KOHEUHBIX Pa3MepoB

I". B ocHOBe TepMOZIMHAMUKH JIeXKaT TeOPETHUECKHe U IKCIIePUMEHTaIbHbIe 3HAHHsI 0 XUMUUYECKOM COCTaBe [a30B U XKUIKOCTeH, UX
MEeXXMOJIEKY/ISIPHBIX CBSI35X
Ne 2 Kakue 13 nprBe/ieHHbIX HIDKE YTBEPXK/EHHI OTPe/IesIsIoT CBOicTBa paboThl Kak GopMbl 0OMeHa SHepruei?

A. Pabota — 3T0 (yHKLMsI IpoLiecca, KOJIMYeCTBO PaboThI B IPOLIeCCe 3aBUCHT OT MyTH TePexoja U3 OAHOTO COCTOSHUS B [Ipyroe
B. CoBepiueHue paboThl BCerya CBsI3aHO C MaJieHHeM JaB/ieHust B TePMOAUHAMUYECKOH CUCTeMe

B. Dnemenrapnas pabora dl — He 06azaet cBoiicTBamMu rmosiHOTO Ariddeperiana (3To 6eCKOHEUHO Maioe KOMUeCTBO PaboThi)
I. TIpu KPyroBoM MpoLiecce CHCTeMa IMOJyYaeT OT OKPY)KatoleH cpefibl (/M OTJAeT eii) HeKOTOPOe KOIMYeCTBO SHeprur

[I. PaboTa 3TO TepMOAMHAMMYECKOE CBOMCTBO BeIleCTBA, KOTOPOE YKa3bIBaeT yPOBeHb SHEPTUH, COXPAaHEHHOM B ero MOJIEKY/ISIPHOM CTPYKTYpe.
Ne 3 YcTaHOBHTE COOTBETCTBHE MEX/LY THIIOM [IBUTaTessl ¥ LIUKJIOM ero paboTsl:

A. 6eckOMITpeCCOpHBIN AW3e/bHbIN ABUraTens 1. uka TpuHK/epa
B. kap6ropaTopHbIii JBUraTesib 2. nukn Kapao
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B. KOMITpeCCOpHBIi AW3e/bHBIN ABUraTesb 3. yuka dusens
4. yukn Xamdpu
5. uukn OTTo
6. nuka CtupavHra

Ne 4 YcraHOBHTE COOTBETCTBHE MeK/y TUIIOM YCTPOMCTBA M PelllaeMOM C ero TIOMOLL[BIO 3aZaueii:

A. yBenueHHe CKOPOCTH CBEPX3BYKOBOTO ITOTOKa 1. suddy3sop B popme paciumpsirorierocsi KaHana
b. ymeHbliIeHe CKOPOCTH [J03ByKOBOI'O TTOTOKa 2. coruio B (hopMe pacILMpsIOLLerocs KaHasa
B. pasroH 1oToka oT /103ByKOBOM /I0 CBEPX3BYKOBOM CKOPOCTH 3. Iuddy30p B hopMe CyKMBarOIerocsi KaHana
4. coruto B (hopMe Cy)KMBAIOILErOCst KaHasa
5. coruio JlaBans

Ne 5 Bribepute 13 crivcka (akTophl, BAUSIOIME Ha MaCCOBBIN CeKYH/HBIN Pacxof HzeasbHOro rasa yepes COoIvio:
A. njomazb BLIXOJHOIO CeyeHUs KaHana
b. avnHa KaHana
B. HauasibHOe coCTOsIHMe ra3a
I". dusuyeckast npupoza pabouero Tena

[l mepenia/; jaB/eHUi B core
Ne 6 Ha pucyHKe TpeficTaB/eHa CxeMa [1apora3oBoii TerioBoi ycraHoBKM. COOTHeCHTe Ha3BaHHMe 3/71eMeHTa U [Py, yKa3aHHYIO Ha CXeme.

Tonsuby

¥

/ |\

Bo3dyx

Boda

A. xoMnpeccop;

b. Hacoc;

B. kamepa cropanusi;

I'. pereHepaTUBHBIN OJ0rpeBaTeb;

[I. TypbuHa;
Ne 7 BbibepuTe U3 crivcka (akTopbl, BAMSIIOLINE HA CKOPOCTb UCTEUeHHsI H/iealbHOro ra3a yepes COIvo:

A. mapameTpsI ra3a Ha BXOfie B COILIO
b. ¢usmnueckas nprpozga pabouero Tesa
B. nioia/ib BEIXOAHOTO CeueHHst KaHasa

I'. mepenaz faBieHuii B corie
Ne 8 Kak u3MeHseTcsl TeMIiepaTypa peabHOr0 rasa IpH ipoccerpoBaHun?

A. ymeHblaeTcs
B. yBenmuuBaercs
B. ocraercst mocTostHHON

I'. MO’KeT yMeHbIIAThCS WK YBEJIMIMBATHCS B 3aBICHMOCTH OT HauaIbHOTO COCTOSTHUSA rasa
Ne 9 Ha pucyHKe npe/icTaBeHa cxeMa I1apoOKeKTOPHOW XO/I0AUIbHON ycTaHOBKH. COOTHECHTe Ha3BaHUe /IeMeHTa U LUdpY, yKa3aHHYIO Ha CXeMe.
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:

A. KOH/IeHcaTop;

b. pefyKI[IOHHBI BEHTH/Ib;
B. xoté;

I'. ucnapurerns;

[. Hacoc;

E. mapoBoii 3KeKTop;
Ne 10 YcTaHOBUTE MPABU/IBHYO MOC/IE0BATE/IBHOCTD Y3/10B ra30TypOMHHOTO ABUTaTeIst 0 XOAY JBIKEHHs] Haberaroliero noToka Bo3ayxa:

A. Typbuna
b. xamepa cropanus
B. xomnpeccop

I corio
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