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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
JlantuHckast Mapusi MuxaiinioBHa, CTapIiiuii pernojaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E3 CPEACTBA IIOPAXKEHVSA N1 BOEITPUITACHI

3aBeayroimii Kadeapoii 3uameHckuit E.A., K.T.H., [O1I.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJNHAMMKA U TEIVIO®PN3UKA CPEJCTB IIOPAKEHVSA 1 BOEITPUITACOB

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-3 — CriocobeH COCTaB/STh MPOrpaMMbl U METOJMKY UCTILITAaHWUHN W37e/HiA, TPOBOJUTH T/IAHUPOBaHUE U
MareMaTH4YeCcKWid aHa/liu3 pe3y/bTaToB, OPMEHTHUPOBATbCS B MHOrOOOpasuy COBPeMEHHOW WM3MepUTebHOW U

perucTpupyollieil arnmaparyphbl

®OpMUPOBAHHIO KOMITETEHI[HI CTYKUT JAOCTIKEHUE CJIeAYIOIUX pe3y/IbTaToB 00pa3oBaHus:
IIK-3

3HAHUA:

Ha ypOBHE TIpe/ICTaBJeHUI: TEOPETUYECKHE OCHOBBI U UMETh MPAKTHUECKUE HABBIKW WCIIO/b30BaHUS
3aKOHOMEPHOCTel 0CHOBHBIX TIPOLIECCOB TEMI000MeHa;

Ha YpPOBHE BOCITPOM3BE[EHHS: METO/bl aHa/li3a W PacuyéTOB TapaMeTpOB IPOLIECCOB TeTi00OMeHa,
OCBOUTh OCOOEHHOCTHM pacuéTa TeIvionepeAaud TIpH [BIDKEHUH TEIVIOHOCUTEess B KaHajgaX, IIyTH
VMHTeHCH(UKAIMK TerIo00MeHa 1 TeIION30JISALINH;

Ha ypOBHe TOHHWMAaHHs: Ha YPOBHE TMOHHMMaHWs: 0COOEHHOCTH pacuéra TeruiooOMeHa TpH OOJIBIIONH
CKOPOCTH TeTUIOHOCHUTEJIeH ¥ TIPH HAJTMUMK X XHUMUUECKOTO TIPeBpallleHust Win (a30BOro rmepexo/a;;

YMeHUs:

TeopeTUuecKre: pa3pabaTeiBaTh (HU3UUECKHEe CXeMbl W MaTeMaTHueckKue MOJequ TIPOL[eCCOB
TeriooOMeHa;

NIpaKTHUeCKKe: pelleHrne MaTeMaTHyeCKUX MOJe/iel IPOL|eCCOB Terionepesaur, BhIZe/ISs W3 HHUX
OCHOBHbIE M BTOpPOCTEIIeHHBIE, OIpEeAeNATh KX THII, XapaKTepHble IapaMeTphbl, B3aMMOCBS3b UX
XapaKTepUCTHK;;

HABbIKU:

B/a[ieTh HaBbIKAMMW aHa/M3a MPOLeCCOB TeII000MeHa B SHEpPreTHYeCcKUX yCTAaHOBKAX, WCII0/h30BaTh

TIPUHLIUTTBI TETJIOU30/ISII[UM U UHTEHCU(UKALIMA YHEPTeTHUECKUX YCTPOWCTB, OLIEHKOW MX 3(Q(QEeKTUBHOCTH,
aHaIM30M ITyTell MOBLIIeHUS 3P HeKTHUBHOCTH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa TEPMOJUMHAMMKA U TEIVIO®U3NKA CPEJACTB ITIOPAKEHUA 1
BOETIPUITACOB siB/isieTcs JUCIUIIMHONW YacTH, (hopMHUPYyeMoii y4aCTHUKaM# 00pa30BaTe/IbHbIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI MOTOTOBKY 10 HaripaesieHuto 17.05.01 boenpunachk! u é3pbieament.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA.

CopepkaHvie IUCLIMIIIMHBL  SIBJIIETCST OCHOBOM i1 ocBoenuss aucturivH: ITPUKJTATHASA
MEXAHUKA CIUVIOHIHBIX CPE]], ®I3NKA B3PBIBA U YJAPA.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
e OIIK-2 — CriocobeH caMoCTOSATe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyeCcKye,

€CTeCTBEHHOHAYUHbIE, COLJUA/IbHO-KOHOMUUECKHUE U HpOCl)ECCI/IOHa]'I]:HbIe 3HaHUA [JId pellieHus
WH)X€HEDHBIX 3a/4a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme % g%,
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Paspen 1. Oc € 1o, Tep U ¥ Teniousuku (T u TD)
OJHOPOJAHBIX cHcTeM. TepMuuecKkue apaMeTpsl U ypaBHeHUe COCTOSIHUS M/jealbHOTro U
3 5 peanbsHoOro ra3os. du3nueckre mapameTpsl rasa, TeIVIOEMKOCTb, ypaBHeHHe Maiiepa. Cmecu 30 10 4 6 20 20
WealbHbIX Ira30B. l'[apaMe‘rpr ¥ YpaBHEeHHE COCTOSAHUA CMeCH. dusnueckue TiapameTpbl
CMecH.
Paspen 2. IlepBoe 1 BTOpoe Haya/i0 TEPMOAMHAMMKHM. BHYTPeHHSs SHeprulsi, SHTa/IbIHs
3 5 pabouero Tena (PT). Mexanuueckasi pabora 1 Teriota Kak Gpopmbl 3Heproobmena. Metoz T 7 3 3 0 4 20
noTeHNMasnoB, ¥ SHTponus PT. OcHoBHOe ypaBHeHue T]]. Yc10BUsI TeDMOJMHAMIYECKOTO
PaBHOBeCHUS OJHOPOAHBIX CUCTEM.
Paspen 3. Tep Kue npoueccel. P,v - quarpamma nporjeccos. ITonutponHblii
3 5 niporjecc. Pa6ora, TerIoéMKOCTb, TEIUIOTa M SHTPOMHS Tporiecca. YacTHble cryyan 23 3 3 0 20 20
TOMTPOITHBIX MPOLIECCOB, UX IHEpreTHYecKue ocobeHHocTH. T,s — AUarpaMma MpoLieccoB.
Pa3pen 4. TepMogiHaMHKa NMOTOKA ras3a. PaBHOBeCHOe COCTOSIHUE NPOTOYHOM CUCTEMBI.
3 5 ‘YpaBHeHHe Hepa3pbIBHOCTH T0TOKa. I1epBbiii 3akoH TJJ Anst oToka. PaboTa poTankuBaHus 18 8 3 5 10 20
rasa. Pacrnionaraemast paﬁoTa TI0TOKa.
Paspen 5. Oc To. A HOPOAHBIX cucTeM. Tepmoxumus. OCHOBHbIe
nonoxkenust T HeofHOPOAHbIX crcTteM. [lepBbiii 3akoH T/I /151 HEOZHOPOAHBIX CUCTEM.
Yc10BYst paBHOBECHS HEOHOPOAHBIX cHcTeM. DHeprusi [166ca KOMITOHEHTa CHCTEMBI.
3 5 TTapoo6pa3oBaHue Kak (a3oBblii repexos. YpaBHeHue Knaneiipona — Kiay3suyca. 30 10 4 6 20 20
TepMogMHaMHKa CHCTeM C XUMUUYeCKUMH peakuysimu, TIP cucteM. 3akoH /jeHCTBYHOIIMX
macc. KoHcTaHTbI PaBHOBeCHs XUMUYECKUX peamm‘/i. Bnusinue TeMIIepaTypsl U NaB/I€HUSA Ha
TP cucteMsl.
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. JTaGopaToOpHbIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HaiMeHOBaHue pa3jesia
Tema JlaﬁopaTopHoro MNPpAKTHKYMd dayA.
n/n MM CLMILIAHBI
JdacoB
WccnenoBanue npouecca
1 |Pa3gen 1. OCHOBHBIE MOIOXKEHUS TennoﬁpOBo,aHocI;HuMeToAOM Tpy6bI 3
TepMoAUHAMUKH U Teriodusuku (T u Td) I/I
) OJHOPO/HBIX CHCTEM. Cc/iel0BaHKe Ter/iooTAauu 1mpu 3
CBO6OAHOM ABW)KEHUH BO34yXd
WccnepoBanue TeIionpoBOSHOCTH
3 |Pa3gen 4. TepMoarHaMKKa MOTOKA rasa. A POBOA 5
JJIMHHOI'O CTeP>KHSA
I/ICCIIE,[[OBaHI/Ie HECTEIL[HOH&pHOﬁ
4 [Pasgen 5. OcHoBHBIe rosioxKeHust T]1 TeIIONPOBOJHOCTU B PEry/IsipHOM pekume 3
HEOAHOPOAHBIX CHCTEM. TepMOXI/IMI/IH. OXJIaXKIeHHs TeJjla
5 ["a3oBbIe mpoLecchl 3
Bcero 3a 5 cemectp 17
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne Oo6newm,
/i HOMep U HAMUMEHOBdHHE pa3/ie/id JUCHUII/IUNHBI CO]I[EP)KHHHE yqeGHoro 3a/laHUusA YacoB
BeimonHeHue 3a,an1/H>'1 J'IEIGOpaTOPH])IX
1 8
pabot
Pa3pen 1. OcHOBHBIE TO/IOKeHUS TEPMOJUHAMUKU U 1
ternodusuku (T v TD) ogHOPOAHBIX CHUCTEM. 3yteHH1e JUaKTUECKIX EAMHHL
2 JIJAHHOT'O pa3jena, paboTa C 12
JINTEPaTypOu.
W3yueHue augaKTUUeCKUX e IUHU
Pazpen 2. TlepBoe u BTOpoe Hauasno Y AHA AHHHL
3 JaHHOI'O pa3jesia, pa60Ta C 4
T€PMOJWHaAMUHKH. o
JINTEePaTypOu.
4  |Pa3zgen 3. TepMoauHaMHueCKUe TIPOLIECCHI. N3yueHue [uaakTAUeCKUX eJUHUL] 4
JaHHOI'0O pa3jesia, pa60Ta C
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JINTEPaTypOu.
5 BrinonHeHue pakTHYeCKOTO 3a/JaHus 16
N3yueHue aupakTUue CKUX eIUHUL]
6 JIAHHOTO pa3jena, paboTa C 3
Pazpen 4. TepmogrHaMyKa MOTOKa rasa. JIUTepaTypou.
7 BrimonHeHue 3a/1aHuii 1abopaTopHOi 7
paboThI
N3yueHue agupakTrue CKUX eIUHUL]
8 Pazpen 5. OcHoBHbIe nosioxkeHus T/] AGHHOTO pasfesnd, pabora c 10
HEOJHOPOJHBIX cUCTeM. TepMOXUMUSI. JIMTEPATYPOH. -
9 BeimosiHeHue 3a/1aHK 1ab0paTOPHBIX 10
pabor
Bcero 3a 5 cemectp 74
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12| 3 (4| 5 6 8(9 10 |11 | 12 |13 |14 | 15 | 16 17
5 JIP JIP | [P P KB JIP | OP | 3au.

YcnoBHble 0003HaYEHVS:

TP — nuarHocTuyeckasi pabora;
JIP — naboparopHas paboTa;
KB — KOHTpOJ/IbHBIE BOIIPOCHI;
3a4. — 3aueT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
yabopaTopHas paboTa;
KOHTPOJIbHbIE BOTIPOCHI.

HPOME)KYTO‘lHaH dTrTecTalus IIpOBOAUTCA B (l)OpMaXZ

3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa 3HepreTuyeckux cucreM. Ku.
1 TepmogrHaMMKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunoga, 2014, 31. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoanHaMuyKa HepreTuueckux cucreM. KH.
1 TepMoZMiHaMHKa TOMOTeHHBIX U rereporeHHbix cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YctuHoBa, 2014, 215 3k3.

3. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMuKa SHepreTuyecKrx CUCTeM B IIpUMepax U 3a/jadax.
CII6.FI'TY "BOEHMEX" um. /. @. YctuHOBa, 2016, 241 3K3.

4. B. B. Caxun, E. M. I'epnuMaH. . TepMouHaMUKa 3HepreTUUeCKUX CUCTEM B IIpUMepax U 3ajavax.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 3/1. pec.

5. B. B. CaxuH, E. M. I'epauman, H. A. BpbikoB. . Terionepesaua B mpuMepax u 3agauax. CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2019, 1. pec.

6. B. B. CaxuH, E. M. T'epiuman, H. A. bpeikos. . Teronepesiaua B ipumepax u 3agadax. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2019, 84 3ks.

7.T. A. Myxauég, B. K. lllykuH. . TepmoguHamuKa U Tervionepeaada. M.: Beici. mik., 1991, 20 3ks.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — O6pa3oBarenbHas miardopma «FOpaiiT». [ By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHas 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YcTHHORA;

4. https://ibooks.ru/ — 3BC A#ibOyKc.py - 3T0 60/BII0N BEIOOP aKTya bHOM JIMTepaTyphbI /i/Is Ballei
OUO/MMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - 3nekTpoHHO-010MOTeUHast cucTema.

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

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

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

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,
3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
1. Matlab 2015a SP1.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

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



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. J/TabopaTopHbIe 3aHATHA:

1.
. JIJabopaTopHasi yCTaHOBKa JI/Is1 UCC/Ie[J0BaHUs] KOMOMHMPOBAHHOTO TEM/I000MeHa TOPHU30HTA/IbHBIX TPYO C

N

NO Uk W

8.

JlaboparopHasi yCTaHOBKa [IjIst KCC/Ie[IOBaHMs TeTUIOOTaur TIpH CBOOOAHOM [JBIDKEHUU BO3/yXa;

OKpY>Karoltel cpe/ioli B yC/IOBUSIX CBOOOTHOM KOHBEKIWY;

. JTabopaTOpHBI# CTeH/I 10 U3YUYEHUIO TEXHUUECKOM TepMOTa30/[MHAMUKHY;

. JlabopaTopHasi yCTaHOBKa /IJIs1 UCC/Ie[JOBAaHUS TETIJIONPOBOAHOCTH JJIMHHOTO CTEPIKHS;

. JlabopaTopHast ycTaHOBKa [i/is1 ICC/Ie0BAHUS TET/IONPOBOAHOCTH METOOM TPYOBI;

. JlabopaTopHast ycTaHOBKa IO M3y4YeHHIO ra30BbIX MTPOLIeCCOB;

. JTabopaTopHast ycTaHOBKa [1Jis1 ICC/IeI0BAHUS HECTALIMOHAPHOM TETIONIPOBOAHOCTH B PETY/ISIPHOM

pekuMe OXJIaKAeHus Tesa;
Matlab 2015a SP1.

6.3. IIpouee:

1.
2.

pabouee MeCTO TMpemnoziaBaTesisi, OCHAI[EHHOe KOMITLIOTEPOM C IOCTYTIOM B VIHTEpHET;
pabourie MecTa CTYZIeHTOB, OCHAIlIeHHbIE KOMIIBbIOTEPAMHU C JOCTYIOM B IHTepHeT, npeiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMMKA U TEIVIOPU3UKA CPEACTB IIOPAJKEHVSI 1 BOEIIPUIIACOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia TEPMOJUHAMMKA W TEIUVIO®U3UKA CPEJACTB IIOPAXKEHUSI U
BOEITPUITIACOB seisieTcsl AMCLIMIUVIMHOM 4YacTH, (opMHpyeMoH ydaCTHHKAMH o00pa3oBaTe/IbHbIX
OTHOIIeHUH 0/i0Ka 1, mporpaMMbl MOATOTOBKU IO HampasieHuto 17.05.01 Boenpunacbl u e3pbleamenu.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A9 TINTASMOTA3OAMHAMUKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-3 CriocobeH COCTaB/IATh MPOrpaMMbl M METOAUKM MCIIBITAHUN W3[e/di, IPOBOAMTL IUIAHMPOBAaHUE WU
MaTeMaTUYeCKUi aHaju3 pe3y/bTaToB, OPHUEHTHUPOBAThCS B MHOrooOpa3vy COBPEMEHHON W3MepUTeThHON U
PerucTpupyIoLLell anraparyphbl.

CopneprkaHue JUCHUIUTMHBI OXBaTbIBaeT KPYT BOTPOCOB, CBSI3aHHBIX C U3/I0XKEHHEM TeOpeTUYeCcKHMX OCHOB U
(bU3UUECKOU CYIITHOCTH OCHOBHBIX T€PMOJIMHAMUYECKUX TMPOIIECCOB U MPOIECCOB TemioobMeHa, METO/IOB UX
aHa/M3a, WCC/IeOBaHUS M PACUYETOB TApamMeTpPOB, OCBOeHHe MyTell WHTeHCH(HMKALMK TeIIOBBIX MallliH,
Teryi000MeHa U TeTJION30JISLUH 3/IEMEHTOB SHepreTuYeCcKUx yCTaHOBOK.

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

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
*  KOHTDOJIbHBIE BOTIPOCHI.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHsTHS (17 4.), maboparopHelii mpakTikyMm (17 4.), camocTosTe/ibHas paboTa
cryzeHrta (74 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJVUHAMMKA U TEIVIO®U3UKA CPEJCTB ITOPAJKEHNS 1 BOEITPUIIACOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 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.

HaumenoBanue
paboTsI

PexkoMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. OcHoBHBIE

MOJI0KEHUS TepMOAHHAMUKH U Temiopu3nku (T/] u TP) oAHOPOAHBIX CHCTEM.

BrinonHeHue 3ajaHuiA
1abopaTopHBIX paboT

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoavHamMKa 5Hepretuueckux cucrem. KH. 1 TepMoguHamyika
TOMOT'€HHBIX U reTeporeHHbIX cucreM: CI16.BT'TY "BOEHMEX"

vMm. [1. ®. YcrurHoBa, 2014 (1)
I A. Myxaués, B. K. [IlykuH. . TepMmogrHaMuKa U Terionepezada:
M.: Beicu. wik., 1991 (1)
B. B. CaxuHn, E. M. I'epniuman, H. A. Bpbikos. . Ternonepegaua B

Nsyuenne
JUANAKTUYeCKUX eJUHUL]
[JaHHOT'0 pasfea,
pabora c uTepaTypoi.

npumepax u 3agauax: CI16.BI'TY "BOEHMEX" um. [. @.
Yctunoga, 2019 (1 - 3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTHUHOBa.
TepmonguHamuka sHepreruueckux cucreMm. Ku. 1 TepmogyHamuka
TOMOT€eHHBIX U reTeporeHHbix cuctem: CI16.BT'TY "BOEHMEX"

uM. []. ®@. YctruHoBa, 2014 (1)

B. B. CaxuH, E. M. T'epsiuman. . TepmogHaMyKa SHepreTuyeckux
CUCTeM B mpuMepax U 3agauax: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctunoBa, 2016 (1)

B. B. CaxuH, E. M. I'epnuman, H. A. Bpbikos. . Ternnonepesaua B
npumMepax u 3agadax: CI16.BT'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (1 - 3)

B. B. CaxuH, E. M. I'epsiuman. . TepmoguHaMyKa SHepreTuyeCckKux
CUCTeM B npuMepax U 3agauax: CII6.BI'TY "BOEHMEX" um. [I. ®.

YctuHoBa, 2016 (1)

12

Wroro no pa3geny 1

20

Pa3zpen 2. IlepBoe u BTopoe Haua/10 TEPMOJMHAMUKH.

Nsyuenne
JUIAKTUUEeCKUX eJHULI
[JAHHOTO pa3fena,
paborTa c JIuTeparypon.

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTtuHOBa.
TepmonguHamuka sHepreruueckux cucreMm. Ku. 1 TepmoguHamuka
rOMOT€eHHBIX U reTeporeHHbIX cuctem: CI16.BT'TY "BOEHMEX"

uM. [1. @. YctuHosa, 2014 (2 - 3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamMyKa sHepreTudyeckux cucreMm. KH. 1 TepMoarHamuka
TOMOTI'€HHBIX U reTeporeHHbIX cucreM: CI16.BT'TY "BOEHMEX"

uM. 1. @. YctuHoBa, 2014 (2 - 3)

Wtoro no pa3neny 2

Pazpgen 3. TepmoaguHaMmuueckue npoLecchl.

Nsyuenne
JUNAKTUYeCKUX eUHUL]
JJaHHOI'0 pasjea,
pabora c uTepaTypoi.

Brimonnenue
MPaKTUUeCKOro 3aaHust

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTtuHoBa.
TepmoauHamuKa sHepreTuueckux cucrteM. Ku. 1 TepmonrHamuka
TOMOTeHHBIX U rereporeHHsIx cucrem: CII6.BT'TY "BOEHMEX"

uMm. [1. ®. YcruHoBa, 2014 (2.5)

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

TepmoanHamuka sHepreTruueckux cucteM. Ku. 1 TepmogrHamuika
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TOMOTEeHHBIX U reTeporeHHbIx cucrem: CIT16.BT'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2014 (2.5)

B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMyKa 3HepreTudyeckux
cucTeM B TipuMepax v 3agavax: CII6.BT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2016 (2)

B. B. CaxuH, E. M. I'epivmaH. . TepMoAHaMK1Ka SHepreTUuecKux
CHCTeM B TipuMepax u 3ajauax: CI16.BTTY "BOEHMEX" um. /1. ®.
YctuHoBa, 2016 (2)

Wrtoro mo pa3zeny 3

20

Pazgen 4. TepmoauHaMuKa noToKa rasa.

N3syuenne
JUIaKTUYeCKUX e/JUHMUL]
[aHHOI'0 pasjea,
paborta c uTepaTypou.

BrinonHeHue 3aaHuii
y1abopaTopHOM PaboThI

B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMyKa SHepreTuyeckux
cucTeM B ipuMepax v 3agavax: CII6.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (3)

B. B. CaxuH, E. M. I'epiivimaH. . TepMOoAMHaMK1Ka 3HepreTUueCcKUx
cucTeM B mipuMepax u 3agauax: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
TepmoguHamyKka sHepreTudyeckux cucrteMm. Ka. 1 TepMoagnHamuka
TOMOTeHHBIX U reteporeHHbIx cucrem: CI16.BT'TY "BOEHMEX"
uMm. [1. ®. YcrunHosa, 2014 (5)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTHUHOBa.
TepmoguHamyKa 3Hepretudyeckux cucreMm. K. 1 TepmoanHamuka
TOMOT€eHHBIX U reTeporeHHbix cuctem: CII6.BT'TY "BOEHMEX"
uM. [1. ®. YcruHosa, 2014 (5)

Wrtoro no paspeny 4

10

Pazgesn 5. OcHoBHBIe mo/10Kenus T/l HeoqHOPOAHBIX cucTeM. TepMoxXumMus.

Nsyuenne
JUANAKTUYeCKUX eJUHUL]
[JaHHOTI'0 pasfea,
pabora c uTepaTypoi.

BbIrosiHeHHe 3a/jaHui
/1a00paTOPHBIX paboT

B. B. CaxuH, E. M. T'epsiuman. . TepmogHaMyKa SHepreTuyeckux
cucTeM B ipuMepax v 3agavax: CI16.BT'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2016 (4)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmonuHamuka sHepreruueckux cucreMm. Ku. 1 TepmogyHamuka
TOMOTeHHBIX U reTeporeHHbix cuctem: CI16.BI'TY "BOEHMEX"
uM. [1. @. YctuHosa, 2014 (6 - 7)

B. B. Caxun, E. M. T'epsiuman. . TepmoguHaMyKa SHepreTuyeCckux
CUCTeM B npuMepax u 3agadax: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2016 (4)

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YcTuHOBa.
TepmonguHamuka sHepreruueckux cucreMm. Ku. 1 TepmogrHamuka
TOMOT€eHHBIX U reTeporeHHbIX cuctem: CI16.BT'TY "BOEHMEX"
uM. 1. ®. YcruHosa, 2014 (6 - 7)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJVUHAMMKA U TEIVIO®U3UKA CPEJICTB ITOPAJKEHNS 1 BOEITPUIIACOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e jyabopaTopHasi paboTa;

*  KOHTPOJIbHbIE BOITPOCEHI;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora

Honyck x JIP
Ionyck K BBITIOTHEeHH O JIP MPOUCXO/IUT TPY MPE/ICTAB/IEHNH CTY/IEHTOM B MTUCbMEHHOM BH/Ie OTIMCAHW,
COJiepyKallero MOCTaHOBKY 3a/jauv 1abopaTopHOi paboThl, M/IaH BBITIOHEHUs 1aO0paTOPHOU PaboThI U 118/
Tpe/|ylaraeMoro UCC/IeloBaHus U B popme yCTHOTO cobecesoBaHMsI TI0 TeMaTHKe 1abopaTopHOM paboThI.
OtBeTrl Ha G6osee yeM 50% BOTIPOCOB SIB/ISIETCS AOMYCKOM K /labopaTopHOii paboTe.
Ortuet 1o JIP
Ortuet o 1abopaTopHOU paboTe Tpe/ICTAB/SIETCS B ITeUaTHOM BUzie B popMare. OTUeT JO/DKEH COJIepKaTh:
e JIP, hU3nuecKyro MOCTaHOBKY 3a/jauk, MaTeMaTH4eCKYH0 MOJie/Tb, Pe3y/IbTaThl UCC/Ie[OBAHMUS,
TIpe/ICTaB/IeHHbIE B UUCJIEHHOM BU/Ie U B BHie Tpadrika, aHa/I13a MoyUYeHHbIX pe3y/IbTaToB U BBIBOZIOB 10 JIP.
3amuTa oT4eTa poxoAuT B popMe [JOK/IaJa CTY[eHTa 10 BbIOJHeHHOM paboTe ¥ OTBeTOB Ha BOTIPOCHI
TIperofiaBareris.
[Tpotieaypa 3alUThI BK/IIOYAeT OTBETHI Ha BOMPOCHI MperofiaBaresisi o pabore v paszgeny kypca. B xoze
3aIMThI 1JabopaTopHOU paboThI 00yYaroIIecs O/KHBI TPOIEMOHCTPUPOBATE KY/IBETYPY PEUM TIPH U3J/I0KEHUN
CBOUX MBIC/IEH, JIOTUUHOCTH B TIOCTAHOBKE U U3/IOXKEHUU MaTepHasia, HeobXouMble HayaTbHbIe 3HAHUS TI0
Cy1ecTBY 00Cy’K/1aeMO TeMbI.
Orenka 3aruThl paboThl BeicTap/sieTcs 1o 100 6aibHOM 11Kasie ¢ yuéTom:
- BBITIOJTHEHHE J1TabopaTopHOU paboTkl B 1aboparopuu — 20 6asos,
- odopmyIeHHE TIOSICHUTE/TbHOM 3arucku — 30 6asioB,
- 3alI{ATa pe3y/bTaTOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peur — 50 6aios.
B ciiyuae Habopa 70 6a/iioB CTY[EHT Mo/y4aeT 3aueT [0 JaHHOM labopaTopHOU paboTe.
OCHOBaHUSIMU /71T I0PAOOTKU MOTYT C/TY>KUTh:
- HeOpe)KHOe BBITIOJTHEHHe,
- HU3KOe KauecCTBO rpad)uueckoro Marepuasna (HeBepHbI BEIOOD MaciiTaba uepTekei, OTCYyTCTBUe yKa3aHUsl
e/IMHUL] U3MepeHHs Ha rpadukax),
OTuer He MOXXET OBITh TIPUHAT U TIOJJIEKUT TepepaboTke B CTydae:
- OTCYTCTBUS HeOOXOIUMBIX Pa3fiefioB,
- OTCYTCTBUA HeOOXOIUMOTro rpauueckoro MaTepuarna,
HEKOPPEKTHOH 06pabOoTKU pe3y/IbTaToB PaCueToB.

KoHTpo/IbHBIE BOIPOCHI

KpuTepuu oLjeHMBaHUS OTBETOB HAa KOHTPOJ/IbHbIE BOIIPOCHI.
OTBeThI Ha KOHTPOJIbHbIE BOMIPOCHI 110 OTpe/ie/ieHHbIM pa3zesiaM AUCLUMILIMHBI OCYILeCTBASIOTCS B YCTHOU
¢dopme. CTyzieHTy 3a/ar0Tcs 3 BOIIPOCa B paMKax M3ydyaeMoro paszena, AJisl YCIelllHOW aTTeCcTaliu
Heo0X0IUMO TIPABWIBLHO OTBETHUTH Ha 2 U BhlIllle BOMTPOCOB. OTBET Ha BOIPOC /I0/DKEH ObITh TTPABWILHBIM,
COJieprKaTe/IbHbIM, apryMEHTUPOBAaHHbIM.

Cn1CcoK KOHTPOJ/IBHBIX BOIIPOCOB:

1. dusnueckue ¥ TepMOUHaMUYeCKHe TTapameTpsl pabouero Tesna (PT). IToHsATHe WeansHOTO rasa.
YpaBHeHue Mailepa. YpaBHeHUe COCTOSIHUS UZeabHOro rasa (ypaBHeHue KianelipoHa u KnanelipoHa-
MengeneeBa). PabotocniocobHoCTh PT, 1y TH €€ MoBBIIIeHUS.

2. PaBHOBeCHOe cOCTOsIHMe U paBHOBeCHbIe TpoLecchl B T/IC. [ToHsATHe JI0OKaJbHOTO TepMOAMHAMHUUeCKOT0

13



paBHoBecusi B TIIC. YcnoBus paBHOBecusi ogHopogHou TIC.

3. TepmoguHamuueckue GyHKLMA cocTosiHUs PT, X He3aBUCHMOCTE OT XapakTepa Ipotecca. 3akoH [xoyns
Z1g BHyTpeHHel sHeprun T/IC.

4. TlepBBIii 3aKOH TEPMOAVMHAMUKH € HemoB>KHBIM PT. PaboTa, Teriora, BHyTPeHHSIs SHEPTHST U SHTaIbITHS
PT, ux usmeHeHuve B Xofe NpoOLIeCCOB.

5. IlonuTponHsle MpoLeCChl, YCI0BUS MOMATPOIHBIX MPOLIEeCCOB. XapakTep MOJIUTPOIHOIO IpoLecca
(ypaBHeHye 1oUTpOIb). IIpuMeps! MOAUTPONHBIX TPOLIECCOB.

6. Tery10éMKOCTB IIOJIMTPOITHOIO IpoLiecca U eé 3aBUCUMOCTh OT XapakTepa Ipolecca. Pacuét Terioémkoctu
rpotiecca.

7. DyieMeHTapHbIe TepMOJUHaMHUuecKHe TipoLecckl. COOTHOILIEHYE TapaMeTpoB, paboTta U Teriota B
M30X0PHBIX ¥ N300apHbBIX Tpolieccax. CpaBHUTe/bHBIE XapaKTePUCTHUKH STUX MTPOLIeCCOB, TIPUMEPHI UX
peanu3alu B SHepreTU4eCKUX CUCTeMax.

8. DnemeHTapHbIe TePMOJMHAMUYeCKHe Tporiecchl. COOTHOIIEHYe TTapaMeTpoB, paboTa U TerioTa B
M30TepMHUUeCKOM U afrabaTHOM miporjeccaXx. CpaBHHUTE/TbHbIE XapaKTePHCTUKY 3THX MPOL[ECCOB, PUMepPHI UX
peanusalu B SHepreTUYeCKUx CUCTeMax.

9. Bropo#i 3akoH TepMOZIMHAMUKU. DHTponus. TepMofHaMUUeCKoe TOXKeCTBO. PacuéT nsmMeHeHUs1 SHTPONUU
B TepPMOZMHaMHUUeCKUX TpoLeccax. VI3MeHeHNe SHTPOINMU B paBHOBeCHBIX U HepaBHOBeCHbIX T/IC. ITpuHimn
MHHHMMaJ/IbHOT'0 [IPOM3BO/CTBA SHTPONUHU Npy penakcaruu T/IC B paBHOBeCHOe COCTOsIHUe.

10. 3nauenue p,v u T,s — AuarpamMmm B TepMoguHaMuKe. [IpyuMephbl UX UCII0/Ib30BaHMst. M300paxkeHe
TOJIMTPOIHBIX MPOLIeCCOB Ha AXiarpamMmax.

11. Cmecu naeanbHbIX ra3os. [ToHATHE «TIpHBeIEHHON» MOJIIPHOM MacChbl CMeCH, pacuéT eé BeJTMYMHEI B
3aBUCUMOCTH OT KOMITOHEHTOB U MX /10Jieid B cMecH. [lapruanbHoe AaBieHue U NapLuaabHbIi 00bEM
KOMIIOHEHTa B CMeCH.

12. CriocoOblI 3a/1aHUsI COCTaBa CMECH ra3oB. PacuéT «puBeEHHBIX» (hDH3UUECKUX [TapaMeTPOB CMECH B
3aBHCHUMOCTH OT crioco0a 3a/jaHusi eé cocTasa.

13. ITepBblii 3aKOH TePMOIMHAMUKH [|151 TIOTOKA ra3a. PaboTa rmpoTasKkuBaHus Ta3a, pacrionaraemasi pabora
MOTOKa rasa. Vicnonb3oBaHue p-v fUarpamMsl [ aHalr3a COCTOSIHUSA ra3a B TIOTOKe U ero
paboTtocnoco6HocTH. ITyTH MOBRIIEHUST PabOTOCIOCOOHOCTH TTOTOKA Ta3a.

14. Mogenb coctosiHus OTKPbITOH (ripoTouHoii) T/ C. IToHsITHe «KUAKOM» YaCTULILI B [TOTOKe U €€ JTIOKaIbHOTO
TIIP. Mogenb OAHOMEPHOTO TeUueHUs ras3a o KaHaiy.

15. YcoBus ycKOpeHHsI TIOTOKA T'a3a /10 CBepX3BYKOBbIX ckopocTel. Coriio JlaBanst. OcobeHHOCTH paboThl
coruia.

16. Kputnueckuii nepenaz, JasjieHus 1o coruty. IlapameTpel ra3a ¥ oToKa B KPUTHUECKOM CEUEHHMH COTIIa
JlaBans.

17. CKopoCTb TIOTOKa Ta3a Ha BbIXOJie U3 COTljia (Ha cpe3e COmla) U MyTH eé TIOBbILLIeHUs.

18. AHasm3 3aBUCMMOCTH Pacxo/ia ra3a uepe3 COIUIO OT reperiazia JaBeHuUsI 10 Coruty (OT AaB/ieHus B
OKpy>Karorieit cpefie). Kpurrnueckuii peykuM TeueHHsI Ta3a (KpUTHUeCKUH Tieperiajl aB/eH s 110 COTLTY).

19. MakcruMa/bHBIA pacxof rasa uepes COM/Io U MyTH ero MOBBILIEHUS.

20. Kpyrosble 1poreccsl Wi UKL YC/I0BUS OCylecTBieHus Hukia. vk KapHo. TepmoguHamuyeckas
3¢ deKTUBHOCTb 1 MakcuMasbHast 3 eKTUBHOCTD [UK/IA TETJIOBOTO ABUTaTess. I1yTy TOBBILIeHUS

3¢ heKTUBHOCTH TeIJIOBBIX MalllKH.

21. IIpozyKThI CropaHus TOI/IMBA Kak pabouee Teso Apurareneii. OCHOBBI TEPMOXUMUM CrOPaHHUs
YIJIEBOJOPO/HOTO TOIUIMBA B BO3JyXe. AHa/IN3 COCTaBa MPOJYKTOB CrOPaHus TOIIMBA.

22. 3akoH T'ecca it u306apruueckoii KaMmepsl. PellleHHe ypaBHEHUsS] COXPAHEHUST YHTATIBITHH, CBSI3b MEXKTY
pacxo/ioM BO3[yXa U TeMIlepaTypoi B Kamepe CropaHusl.

23. Ter10NpoOBOAHOCTE KaK 3/IeMeHTapHbIH rporecc Teruioobmena. JuddepeHipanbHoe ypaBHeHHe
TeI/IONPOBOAHOCTU. YC/I0BUSI OLHO3HAUHOCTH pelleHUs 3a/iad TeIlJIoNPOBOAHOCTH, IPUMePbI UX
WCII0J/Ib30BaHUs

24, Crai[ioHapHasi TeIIOIPOBOJHOCTb OIHO- U MHOTOCJIOMHOM TIJIOCKOM cTeHKH. TeMriepaTypHoe TioJie,
TEeTUIOBOM MOTOK Yepe3 CTeHKY, TepMUYeCKOe COIPOTHB/IEHHE CTEHKH.

25. HecrarjpioHapHas TerIonpoBoAHOCTh. YpaBHeHUe dypre — Kupxroda B pasmepHoi 1 6e3pa3mMepHOi
¢dbopme. Ycs0BUSI OHO3HAYHOCTH PellieHHs 3afiad HecTall. TelJIoNPOBOJHOCTH.

26. PeiieHve ypaBHeHus1 @ypre — Kupxroda [i/1s1 TEM/I0NMpOBOAHOCTH HEOTPAHUUEHHOM TIaCTUHLI. AHAaN3
TeMIIepaTypHOro I10JIs1 IJIaCTUHBI.

27. 3ajiada O Terionepejaye yepes IVIOCKYH0 CTeHKY. TepMuueckoe CONPOTUBIIeHHe Teruionepeaun. [Topsaok
pacuéTa 3a/auu.

28. 3ajaua o Teruionepesaue yepes LUINHIPUUECKYIO CTeHKY. TepMuyeckoe cornportusiieHue. ITopsgok
pacuéTta 3ajauu.

29. TeroBasi u3ossiLyst. Kputrueckuii AuamMmeTp TeryIoBOW M30JSILUA TPYObI. YCIIOBHe HaHeCeHUs TeTlJIOBOM
W30JISAL[UU Ha TpYOy.

30. TerioBOe U3/yueHHe, BU/bI IYUUCTBIX TOTOKOB. Mozesin abCoMoTHO UEPHOTO M Ceporo Tesa. 3aKOHbI
TEeTUIOBOTO U3/Ty4eHUs Tell.

31. TeruiooOMeH M3TyueHHEM B CHCTeMe peasbHbIX Tell. [IpuBeJiéHHas CTereHb YepHOTHI CUCTEMBI TeJl.
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32. OcobeHHOCTH U3/TyYeHHs ra30B. YpaBHEHUeE MepPeH0Cca IyUUCTON SHEePTUH B M3/TyYarolile-moroiaroriei
cpeZie. 3akoHbI byrepa 11 U31ydarole-Nnomionaroleii cpesibl.

3auer

K cpaue 3aueTa ZI0MyCKarOTCsl 00yUaroIecs TIPH YCJIOBUU BBITTOTHEHHUS] BCEX KOHTPOIbHBIX
MEDOTIPUSATHH, TIPeAYCMOTPEHHBIX ITPOrPaMMOM AUCIIUTUTMHBI. 3aueT MTPOXOAUT B JOpMe OTBETOB Ha JjBa
KOHTPOJIbHBIX BOTIPOCA 10 BEIOOPY MperojaBateis. [TepeueHs BOMPOCOB [i/1s 3aueTa npuBegeH B YMK
JUCLUIIVHBIL.
3HaHUsI, yMeHUs U HaBLIKW CTY/I€HTOB OIPe/e/IsIFOTCS OLleHKaMU:
«3auTeHO» — CTYJIEHT 3HAeT KypC Ha yPOBHE JIEKIJMOHHOI'0 MaTepHrasia, 6a30BOro yueOHHKa, AOMOIHUTEIbHOM
yueOHOM, HayUYHOH U MeTOZ0/IOTHUEeCKOM JIUTepPaTyPhl, yMEET TIPUBECTH pa3Hble TOUKU 3PEHUS 110 U3/1araeMoMy
BOIIPOCY.
«He 3auteHO» — CTyIeHT UMeeT Mpobesibl B 3HAHUSAX OCHOBHOTO YUeOHOr0 MaTepuara, JomyCKaeT
TIPUHILIUTTHA/IbHBIE OIIMOKY B BBITTOJHEHUH TIPE/lyCMOTPEHHBIX ITPOrPaMMOH 3a/IaHuM.
KpuTepuu orieHUBaHUS
- COOTBETCTBUE CO/IeP’KaHHsI 0TBeTa Ha TOCTaB/IeHHBIM Borrpoc — min 0,4, max 1;
- JIOTUYHOCTb U T10CJIe/I0BaTe/IbHOCTb B M3JIOXKeHHH oTBeTa — min 0,4, max 1;
Wroro 6amoB: min 0.8 6amr, max 2 6ana
MuHHMa/bHAst cyMMa 0aslioB [jist IOJTydeHus 3aueTa - 1 6as.
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Pa3pesn 1. OcHOBHBIE MO/I0KE€HUSA TTaBonaToDHas
3 5 |TepMOAMHAMHKU ¥ TeIUI0(PH3UKH 30 | 10 4 6 20 20 EII)GOT]E;I)
(T, u T®D) ofHOPOAHBIX CUCTEM. P
Paspen 2. Ilepsoe u BTOpOe Haya/i0 KonTposbHble
3 > TepMOAMHAMUKH. 7 3 3 0 4 20 BOMPOCHI
3 5 Paspgen 3. Tepmopunamuueckue 23 3 3 0 20 20 KonTposnbHbie
npoieccel. BOIPOCHI
3 5 Pa3pen 4. TepmoanHaMuKa MOTOKaA 18 8 3 5 10 20 JlabopaTopHast
rasa. pabota
Pazpgen 5. OcHOBHBIE 0/I0)K€HUS Ta6oparopHas
3 5 |T/] HeoAHOPOJHBIX CUCTEM. 30 | 10 4 6 20 20 560’1‘5
Tepmoxumus. P
Bcero 3a 5 cemectp 108 | 34 | 17 17 74 100
Bcero no AucIuminHe 108 | 34 | 17 17 74 100
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OneHounblie MaTtepuansl no jucuumiudie TEPMOJVNHAMMKA U TEITVIO®N3UKA
CPE/JICTB ITOPAKEHUVSA U BOEITPUITACOB

ITIK-3 - CnocofeH cocmaensimb npo2pammbl U MemooOuKu ucnbimaxuti uzdeauti, npoeooums nJiaHUpoeaHue
u MamemamuyecKuil dHa/au3 pe3y/1bMamos, OpueHMUPO8AMbCs 8 MHO2000pa3uu cospemeHHOLl
u3mMepumesbHoll U pecucmpupyloujeli annapamypbl

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

O0BsicHUTE, TTOYeMy paboTa, COBepIIIEHHAs BOIOPOZIOM, B 2 pa3a 00sibIiie paboThl, COBEpIIIEHHOM
refveM, IpY OJMHAKOBBIX YC/IOBHSIX Harpesa.

Ne 2 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

OnuiuuTe pacripefie/ieHue TeMIepaTypsl B IJIOCKOM CTeHKe MPH CTaljMOHAPHOM PeKUMe U MOCTOSTHHBIX
TeruiopU3NUeCKUX NapaMmeTpax. [louemy oHo MHelHOe?

Ne 3 IIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

CooTtHecuTe nporecc ( 1-3) ¢ ero ypaBHeHIIeM (a-11).
IIpomeccsr:

1. ITzoTepmirdeckiii

2. AmadaTHBIII

3. ITomuTpoIHEIII

‘VpaBHeHIIA:

a) pv = const
0) pv¥ = const
B) pv" = const

r) O=L

I)cp-cv=R
Ne 4 TIpouMTaiiTe TEKCT M YCTAaHOBHTE TTOC/Ie/[OBAaTeTHHOCTD
YcTaHOBHTe MIOC/Ie[|0BaTe/IbLHOCTD 3TAIOB Mepefjauu Tersia B TBepZOM TeJle IIPY HarpeBaHUM:
a) YBenuueHUe KUHETUYECKOW SHEPIrUU MOJIEKYL.
0) ITepepaua Teria oT 6oJsiee HAarpeThIX yUaCTKOB K MeHee HarpeThIM.

B) JocTiKeHue TeIJIOBOr0 PaBHOBECHUSI.

Ne 5 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

B Kakux arperatHbIX COCTOSIHUAX KO3(PUIIMEHT TETIONMPOBOJHOCTHA MOXET IOCTUraTh OOJIBIIINX
3HaueHUH 10 CpaBHEHUIO C APYTUMU? BribepuTe Bce BepHBIe BapHUAHTHI.

BapuaHThI OTBETOB:

a) Teépmoe cocrostHUe (KPUCTA/IJTTUECKHE MaTepPHaIbI)
0) JKugkoe cocrosinue (MeTasl/Ibl B pacrijiaBe)

B) 'a3000pa3Hoe cocTosiHMe (TIPY HU3KOM /IaBJ/IeHUN)

r) I1a3ma (MOHU3UPOBaHHBIM T'a3)

Ne 6 HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p
OTBETOB

B Kakvx TepMOMHaMUYeCKHX Mporieccax pabora rasa He paBHa Hymo? Bribepute Bce BepHbIe
BapUaHTBHL.

BapuaHTBI OTBETOB:

a) V3oTepmuueckuii mporjecc
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0) M30xopHbIH Mporiecc
B) M300apHbIii potiiecc

r) AzmrabartHbii Tiporiecc

Ne 7 HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)I6OP
OTBETOB

Kakwue BuzipI TerioobmMeHa CyIeCTBYIOT?
a) Ter0rIPOBOIHOCTH

0) Koneekius

B) Pabora

r) N3nyuenue
Ne 8 IlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CootHecure Buji Teryioodmena (1-3) ¢ ero ornvcanuem (a-1).

Bugp! TerioobmeHa:

1. TenonpoBOgHOCTH

2. KoHBekius

3. WN3nyuenue

Ornucanus:

a) [lepeHoc Tera 3a cueT JBW)KEHUS )XKUAKOCTH WU Ta3a.

0) [TepeHoc Temia yepe3 37IeKTPOMAarHUTHBIE BOJTHBL.

B) IlepeHoc Teria uepe3 HeroCpeICTBEHHBIN KOHTAKT YaCTHI].
r) ITporecc, mpu koTopoM paboTa ra3a paBHa HYJIHO.

1) Ilpouecc, TpeOyroumii HaMMUUs BaKyyma.
Ne 9 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/JOBaTeTHHOCTD
CTaHOBUTE I0CJIel0BaTeIbHOCTH MPOL[eCCOB B 1j1KIe KapHo:

a) MzoTepmMuueckoe paciidpeHye.
0) AmabaTHoe pacIvpeHue.
B) M30TepMuyeckoe cxarue.

r) AauabatHoe CxaTue.

Ne 10 IIpouuTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMIIUTE apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kaxoii poriecc W3MeHeHHUsI COCTOSHUS ra3a MPOUCXoauT 6e3 TerioobmMeHa?
a) M300apHbIit

0) V30X0OpHBbIit

B) M30TepMuueckuii

r) AfrabaTHbIN

Ne 11 IpouwnTaiiTe TeKCT, BbIOEpHTE MPaBU/IBHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoe yTBepskieHre BepHO /Jisl M/leaabHOro rasa?
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a) MonekyJsibl B3aUMOZEMCTBYIOT Ha paCCTOSTHUM.
6) MosneKysbl He B3aUMOZIeMCTBYIOT Ha PaCCTOSTHUM.
B) MosneKyrbl He CTa/lKUBarOTCS.

r) Hukakoro B3aumozelcTBUSI MOJIEKY/T Ta3a JPYT C JPYTOM He TTPOUCXOAUT

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

UeMy paBHO KOJIMUECTBO TEIUIOTHI /i1 HarpeBaHusi Kupnuua Maccoit 2 Kr ot 20°C go 220°C, eciiu
yAebHas TerioeMKocTs 750 hx/(kr-K)?

a) 200 k/Ix
6) 300 k/Ix

B) 400 xIx
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