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JIUCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHN C TPEBOBAHUSAAMM ®EJJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIIEI'O OBPA3OBAHUSA (®I'OC BO)

17.05.01 Boenpunacsel 4 B3pbIBaTe/In

roz Habopa rpymmsr: 2024
ITporpamMmy cocraBuiI:

Kadenpa A9 TINTASMOTA3OIMMHAMUKA U TETVIOTEXHUKA
BprikoB Hukrra AstlekcaHpoBuy, K.T.H., JOLIEHT, JOLIeHT

ITporpamMma paccMOTpeHa

Ha 3aceJjaHnu Kadeapei-pa3zpaboTurka

paboueii mporpammel A9 INTASMOTA30JUHAMUKA U TEIVIOTEXHUKA
3aBepytomuii kadenpoii Terepuna 11.B., K.T.H., fo11.

ITporpamMma paccMoTpeHa

Ha 3aceJ]aHWU BbIMyCKaro1eil Kadepbl

E3 CPEJCTBA ITOPAJXEHMSA 11 BOEITPUITACBHI

3aBepyromuii kadeapoii Kaprt B.3., A.T.H., mpod.



PABOYAS ITPOT'PAMMA TN CIIATIVINHBI
TEPMOJNHAMMKA U TEIVIO®U3NKA CPEACTB ITIOPAJKEHUWSA 1 BOEITPUITACOB

Pa3jesbl paboueii nporpaMmel

1. HEJIM OCBOEHUA ANCLATIJINHBI

2. MECTO INCIUITJINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA N COOEP)KAHUE OMCLHUITJINHBI

4. ®OPMBbI KOHTPOJIA OCBOEHUMA INCHUITJINHBI

5. YYHEBHO-METOJMYECKOE U THOOPMAILIMMOHHOE OBECITEYEHWE JUCLIATIJIMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCHATIJIMHBI

IIpunoxeHusi K padouell mporpaMme JUCIUIITHHBI
e Ilpunoxenue 1. AHHOTanys pabouei mporpaMmel

o Tlpunoxenue 2. TexHos0ruy u Gopmel 0OyueHUs
o [Ipunoxenuve 3. @OHABI OLIEHOYHBIX CPeJCTB



1. IE/IM OCBOEHUSA JUCIUIL/INHBI

L[em)}o OCBO€HUSA OVCLIUIVIMHBI ABIAETCA Cl)OpMI/IpOBaHI/Ie c1eayrmmx KOMHQTGHHHﬁ:

I[ICK-20 — cnocoOHOCTh OCYIIECTBATh TPOGECCHOHANBHYI0 [IeITeTbHOCTh W TPUMEHSTh METOAbI MaTeMaThJeCKOTO
MoJe/TupoBaHus 00eBoW 3(h(hEKTUBHOCTH, HAEXKHOCTH, OA/IMCTUKK, a’3pPOJUHAMHKH, B3PbIBA, BBICOKOCKOPOCTHOTO Yzapa,
KyMYJISILMY, HalpsKeHHO-/1e()OPMUPOBAHHOTO COCTOSIHUSI M pa3pyLIeHUsT KOHCTPYKLIMI OOeNpUITacoB, a TAaKXKe COMYTCTBYFOLIHX|
B3pBIBHBIX TEXHOJIOTUH 1 TeXHOJIOTUH [JBOMHOTO Ha3HAUeHMUsI

@DOpPMHUPOBAHUIO KOMITETEHLIUH CITY>KUT JOCTHKEHHE CIeYIOLMX Pe3y/bTaToB 00pa3oBaHus:
IICK-20

3HAHUSA:

Ha YPOBHE TIpe[CTaB/IeHHI: TeopeTUdeCKHe OCHOBBI M UMETh TMPAKTUUeCKHe HaBBIKM MCTIO/B30BaHUS 3aKOHOMEPHOCTeH
OCHOBHBIX TIPOLIECCOB TeTyIo00MeHa;

Ha YPOBHE BOCIIPOU3BEJeHUs: METOAbI aHa/Inu3a U PAaCUETOB MMAPaMETPOB MPOLIECCOB TeMI000MeHa, 0CBOUTb 0COOEHHOCTH
pacuéTa Teruionepeauy Mpy JBMKEHUH TEIJIOHOCUTEISI B KaHaslaX, MyTH UHTeHCU(UKALIMKU TEI0O00MeHa U TETUIOU30JISLUY;

Ha YpOBHe TMOHMMAaHWS: HAa YPOBHE TIOHUMAaHUs: OCODEHHOCTHM pacuéra TeruiooOMeHa TPU OOJBIIONH CKOPOCTH
TEeMJIOHOCHUTE/IeH ¥ TIPH HaJTMUUK UX XUMHUUECKOTO MpeBpalleHrs ix (Ga30Boro nepexosa;

YMeHUs:

TeopeTHUeCcKHe: pa3pabaThiBaTh (PU3MUeCKHe CXeMbl I MaTeMaTHueCKHe MOJe/H MPOLieCcCoB TeIIoo0MeHa;

MpaKTHYeCKHe: pelleHre MaTeMaTHuecKuX MOJe/leil TpOLIeCCOB TeIUIONepe/jaud, BbIeNss W3 HUX OCHOBHBIE U
BTOPOCTEIEHHBIE, OTIPEAENATh UX THTI, XapaKTepHbIe MapaMeTphl, B3aUMOCBSI3b UX XapaKTePUCTHUK;

HABbIKU:

B/IA/IETh HABBIKAMH aHa/IM3a IIPOL[ECCOB TerUIo00MEeHa B 9SHEPreTUUECKHX YCTAHOBKAX, WCIIOIb30BaTh TIPUHLIUITBI
TEIJIOU30JISILUK UK UHTeHCH(UKALIY SHePreTHUeCKUX YCTPOMCTB, OLIEHKOH MX 3((eKTHBHOCTH, aHaIu30M MyTed MOBBILIEHHS
3¢ deKTUBHOCTH.



2. MECTO JUCIIAIVINHBI B CTPYKTYPE OOII BO
Hucuymmia TEPMOJUHAMUMKA U TEIVIO®U3UKA CPE/ICTB IIOPAJKEHWA 1 BOEIIPUIIACOB
SIBJISIETCSL JUCLIUTUTMHON YacTH, (hopMHUpyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHUH 0/10Ka 1, mporpamMmbl

MOZrOTOBKY IO HampassieHuto 17.05.01 Boenpunachbl u é3pbleament.

Copep>kaHue  OUCLMIUIMHBI ~ SIB/IS€TCS  JIOTUYECKUM  MpogopkeHueM  aucuurvH: PU3UKA, BBICHIAA
MATEMATHUKA.

CopepskaHue [WCLUIUVIMHBI sIBJIsieTCSl OCHOBOW it ocBoeHuss guctuiyind: ITIPUKITAJTHASI MEXAHHUKA
CIUVIOIIHBIX CPE]J], PU3UKA B3PBIBA 11 YIAPA.

[MpegBapuTe/TbHbIE KOMIETEHIH, CHOPMUPOBaHHBIE ¥ 00ydYaromn[erocs 0 Hauasaa W3ydeHus JUCLUTIIAHBL:

¢ OIIK-2 — CriocobeH caMOCTOATeTbHO IPUMEHSITh IPUOOpETeHHbIE MaTeMaTUdeCKre, eCTeCTBeHHOHAyYHbIe, COL[HATbHO-
5KOHOMMYeCKHe U podeCcCHOHaIbHbIe 3HAaHUs /i/Isl PellieHHs] HH)KeHepHbIX 3a/au



3. CTPYKTYPA U COJEPXKAHUE JUCIHAUITVINHBI

OO611ast TPY0eMKOCTb [JUCLIUIUIMHEI COCTaBIseT 3 3.e.,

3.1. Copepxanue (AUJaKTUKA) JUCHHMILTAHBI
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Paspen 1. Oc o, Tep u ¥ Teriopusuku (T u TP) ofHOPOAHBIX CHCTEM.
3 5 TepMuyecKyie MapamMeTpbl U ypaBHeHHe COCTOSIHUS HfjealbHOTO M peajibHOTO ra3oB. dH3nyecKye mapamMeTpbl 30 10 4 6 20 20
rasa, TeT/IoéMKOCTb, ypaBHeHHe Maiiepa. CMecH H/iea/IbHbIX Ta30B. [1apaMeTpsl M ypaBHeHHe COCTOSTHUS
cmecH. Pu3HYecKHe apaMeTpbl CMeCH.
Paspen 2. IlepBoe U BTOpOe Haua/io TePMOMHAMHKH. BHYTPeHHss 5Heprys, SHTa/IbIKs paGoyero Tena
3 5 (PT). Mexannueckasi pabora u Teriora Kak (opmsl 3Heproobmena. Merog T/] OTEHLHA/IOB, 1 SHTPOITHS 7 3 3 0 4 20
PT. OcHOBHOE yp T/I. Ycnous Tepmo, KOT'O PaBHOBECHsI O[HOPOJHBIX CUCTEM.
Paszpen 3. TepmMoauHaMuUecKHe npomecchl. Pv - qparpamma nporiecco. ITonTponHbiii porjecc. Pabora,
3 5 TEIUIOEMKOCTb, TEIIOTa M SHTPOIHUS Tporiecca. YacTHble C/Iyyau MOTUTPOIHBIX MPOL{eCCOB, UX 23 3 3 0 20 20
SHepreTHYeckue 0cobeHHoCTH. T,s — juarpaMma MpoLiecCcoB.
Paspen 4. TepMoanHAMMKa NOTOKA rasa. PaBHOBeCHOe COCTOSHME NPOTOYHOH CHCTeMBI. YpaBHeHHe
3 5 Hepa3phIBHOCTH MOTOKA. I1epBbiii 3akoH T/I A5t roToka. Pabora npoTaskuBaHus rasa. Pacrionaraemast 18 8 3 5 10 20
paboTa roToka. YCKopeHHe MO0TOKa rasa /l0 CBepX3ByKOBBIX cKopocteii. Coruio JlaBasst. CKOpOCTh M0TOKA Ha
cpese COILIA.
Paspen 5. Oc 0. T PO cucrem. Tepmoxumusa. OcHoBHbIe ronoxkenust TIT
HeO/JHOPOJHBIX chcTeM. [1epBblii 3akoH T/ /1711 HEOHOPOJHBIX CUCTEM. YC/IOBHS PABHOBECHS
3 5 HeO/JHOPOJHBIX chcTeM. DHeprust ['M66ca KoMmroHeHTa crcTeMbl. [Tapoo6pasoBaHue Kak (ha3oBblii repexos,. 30 10 4 6 20 20
YpaBrenue Knaneiipona — Knay3suyca. TepMorHaMyKa CUCTeM € XUMUUeCKUMU peakijusiMu, T/IP cuctem.
3aKoH JieficTByIomMX Macc. KOHCTaHThI paBHOBECHS] XUMUUECKHMX peakLinid. B/nsiHie TemiiepaTypbl 1
napnennst Ha T/IP cuctemsl.
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no AucuunIMHe 108 34 17 17 74 100
3.2. JIaGopaTopHbIii MPAaKTHKYM
Ne Oo0neMm,
Homep U HAMMEHOBdAHHE pa3je/id JUCLHUIIIMHbI Tema naﬁopaTopHoro MNpaKTUKyMa
n/n ayj. 4acoB
1 |Pazgen 1. OCHOBHBIE TIOJIO’KEHHUST TEPMOJWUHAMUKH 1 WccnenoBanue nporecca TerionpoBOgHOCTH. 3
teruiogpusnku (T[] n T®) ofHOPOAHBIX CHCTEM. WccnejoBadue JIyunucTOro TeriooGmeHa. 3
I/ICC]IB,Z[OBaHI/IH TepMOJWHAMUKU TTI0TOKA I'a3a B
3 |Pa3gen 4. TepmoprHaMyKa MOTOKa rasa. 5
corute JlaBarns.
4 Paszgen 5. OcHoBHbIe nonioxeHus T/] HeONHOPOAHBIX WccnenoBaHre 3aBUCMMOCTH TeIJIOBOTO 6
CUCTEeM. TepMOXI/IMI/Iﬂ. 3(1)(1)8KTa peakln OT TeEMIIEPATYyPhbI.
Bcero 3a 5 cemecTp 17
3.3. CamocTosTesibHas padora cryaenra (CPC)
Ne Oo0nem,
o/ HOMEP U HaMMEeHOBaHUe pa3jesia AUCHUITUHBI CO}Z[E]J)KEIHHE y‘l66HOF0 3a/laHUA qacos
1 I/IayquHe AUAAKTUYEeCKUX €qUHUL] JaHHOI'O pa3jeJa, 4
pa60Ta C IIPITepaTypOﬁ.
2 Pa3,qen 1. OCHOBHBIE TTO/IOXKEHHS TepMOJWHAMHKHU U BrinosiHeHue 3a,an1/1171 naﬁopaTopHoﬁ pa60T1>1 )
teriopusuku (T u TP) ofHOPOJHBIX CUCTEM. "MccnenoBanne mporecca TerIonpoBOAHOCTH"
3 BelIrosiHeHye 3a/1aHUK 1ab0paToOpHOM paboThI 8
"HccnenoBaHue JIyYUCTOrO TerioobmeHa"
W3yueHune quakTUUeCKUX eUHU dHHOI'O pa3jesia
4  |Pa3gen 2. [lepBoe 1 BTOpOe Hayajio TePMOAUHAMUKU. Y A . AMHMLL & Pa3Aend, 4
pa60Ta C JINTepaTypou.
5 I/IBYHEHI/IE AUAAKTUUECKUX eJUHUL] AaHHOI'O pa3jeJia, 4
Pa3,qen 3. TEPMOAI/IHEIMI/I'—IECKI/IE poLeccsl. pHGOTa C 1uTepaTypou.
6 BrinonHeHne npakTUUeCcKoro 3ajaHus 16
7 I/IBYIIEHI/IE AUAAKTUYeCKUX eJUHUL] IdaHHOI'O pa3je/a, 3
pa60Ta C IIHTepaTypOﬁ.
Pazpen 4. TepmognHaMuKa MOTOKa rasa. BrinosiHeHue 3aaHuii 1abopaTopHOi paboTh
8 "UccnenoBaHus TepMOAUHAMUKY [T0TOKA rasa B COILIe 7
JlaBans"
9 Pazgen 5. OcHoBHbIe nonioxxeHus T/] HeonHOPOAHBIX |M3yueHre JuAaKTUUYeCKUX eUHUL] JaHHOTO paszena, 20
CHUCTEeM. TepMOXI/IMI/IF[. pa60Ta C ]IHTEpaTypOfI.
Bcero 3a 5 cemecTp 74




4. ®OPMbI KOHTPOJIA OCBOEHUSA ANCIIAIT/IMHBI

CEMECTP HEJE/IN CEMECTPA
12 3 |4 5 6 (7/8/ 9 10 (11| 12 |13 | 14 15 16 17
5 JIP JIp | OP JIP | OP KB Otu. no 113 AP | 3au.

YcioBHBIE 0003HAYEHUST:

TP — niuarHocTHyeckas paboTa;

JIP — naboparopHast paborta;

KB — KOHTpOJ/IbHBIE BOIIPOCHI;

Otu. 1o I13 — oT4eT No NpakKTUYeCKOMY 3aZlaHUIO;
3a4. — 3ayer.

TeKyIuii KOHTPOJIb YCIIEBAeMOCTH CTY/I€HTOB MPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTEePBAJIbl B CJIEYFOLINX
¢dopmax:
e JMarHoCTHYecKas paboTa;
¢ jaboparopHas paboTa;
¢ KOHTPOJIbHbIE BOTIPOCHI;
® OTYeT IO MPaKTUUECKOMY 3a/JaHHIO.

IIpoMerKyTOoUHasi aTTeCcTaus IPOBOAUTCS B (hopMax:
* 3ayeT.

7 22658



5. YYUEBHO-METOJUYECKOE 1 TH®OPMAIIIOHHOE OBECIIEUEHUE
MVICIATITHBI

5.1. OcHoBHas UTepaTypa Mo JAUCLIUILIMHE:

1. B. B. CaxuHn ; BI'TY "BOEHMEX" um. 1. ®. YctuHosa. TepMoguHaMuKa sHepreTruueckux cucreM. Ka. 1 TepMoauHaMuka
TOMOTeHHBIX U TeTeporeHHbIX cucteM. CII6.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014, 371. pec.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepmoanHaMriKa 3Hepretudeckux cucteMm. Ku. 1 TepmoanHamMyka
TOMOTeHHBIX U reTeporeHHbIX crcteM. CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014, 215 3K3.

3. B. B. CaxuH, E. M. I'epauman. . TepMoZiiHaMHKa SHEPTeTHUECKHUX CUCTEM B TipuMepax U 3asiauax. CI16.BTTY
"BOEHMEX" um. [I. ®. YcruHoBa, 2016, 241 5k3.

4. B. B. CaxuH, E. M. I'epiumMaH. . TepMoriHaMUKa SHepPreTHUeCKUX CHCTEM B TpUMepax | 3asiauax. CI16. BT TY
"BOEHMEX" um. []. ®. YcruHoBa, 2016, 1. pec.

5. B. B. CaxuH, E. M. I'epauman, H. A. Bpoiko. . Tersionepeaaua B puMepax u 3agadax. CI16.BT'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2019, 84 3k3.

6. B. B. Caxus, E. M. I'epmuman, H. A. Bprikos. . Tersionepe/iaua B ipuMepax U 3afiadax. CI16.BI'TY "BOEHMEX" uwm. [].
®. YctuHoBa, 2019, 351. pec.

7.T. A. Myxaués, B. K. lllykuHn. . TepmoguHamMuka 1 Teronepegada. M.: Beicu. k., 1991, 20 sk3.

5.2. [lonoyHUTe /IbHAS TTepaTypa Mo JUCLIUIIIVHE:
He TpeOyeTcsl.

5.3. [lepropnueckye U3faHuUs:
He TpeOyITCs.

5.4. T[lepeueHb peCcypcoB WH(OPMAIMOHHO-TeIEKOMMYHHKALIMOHHOH ceTr "VIHTepHeT", HeOOXOAUMBIX [/l OCBOEHHST
[ICLIMIUTMHEL, 37IeKTPOHHbIe OHO/IMOTeUHbIe CHCTEMBI:

1. https://e.Janbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — T'naBHasi — Obpa3oBaresnbHas tuiatdpopma FOpaiit. [Iisi By30B 1 CCY30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — dyHaameHTanbHasi OUOIHOTEKA
BI'TY «BOEHMEX» um. I.®. YcTHOBa;

4. https://ibooks.ru/ — DBC A#6yKC.py - 3T0 60JIBIION BBIOOP aKTyaJbHOM JTUTEPATyPhI [j1s Ballel OHOIMOTeKH B
3/IEKTPOHHOM BH/IE;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - 3neKTpoHHO-0MO/IOTeUHAsT CHCTEMa.

CoBpeMeHHbIe NpodeccroHanbHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HarroHanbHas 3neKTpoHHasi 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTponHasi 6ubnioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKcTOBast 3/1eKTpOHHAast OMbMMoTeKa Poccuiickoro GoH/ja QyHAaMeHTaTbHBIX
HCC/leIOBaHUM.
WndopmaloHHbIe CIPaBOYHbIE CUCTEMBI:
1. TexakcnepT — VIHbOPMaL{MOHHBIHN [TOpPTa TeXHUUECKOro peryaupoBanusi: Hopmbl, paBuia, cranjapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCToB cobcTBeHHOH
re”epaiuu BI'TY "BOEHMEX" um. [I. ®. YcTUHOBa;
3. http://www.consultant.ru/- KoncynsranTILmoc- nH(GOpPMaMOHHEIN TTOPTasl MPaBOBOW MH(MOPMALIUH.
5.5. IIporpammMHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. lH}opMaroOHHBIe TEXHOJIOTHH:

B3auMOo/ielicTBHe ¢ obyuaronumucs nocpeactsom SMOC Moodle BT TY «BOEHMEX» uM. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIT/INHbBI

6.1. JIeKijHOHHBbIE 3aHATHS:

Criena/IM3MpoOBaHHbIE TPEGOBEIHI/IH 110 O60pyAOBaHHI—O OTCYTCTBYIOT; ayAUTOPUA C ITOCAAO0UYHBIMU MEeCTAMU I10 KO/IMYECTBY
CTYAEeHTOB; AOCKa.

6.2. JTaGopaTopHbIe 3aHATHS:
1. Matlab 2015a SP1.

6.3. ITpouee:

1. pabouee MecTo TIpeniofaBare’is, OCHaIlleHHOe KOMITBIOTEPOM C [JOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY[IeHTOB, OCHAIlleHHbIe KOMIBIOTEPAMH C JOCTYIIOM B IHTepHeT, pe/jHa3HaueHHbIe /151 paboThI B
3/IeKTPOHHOU 00pa3oBaTe/ibHOM cpefe.



TIpunoxenne 1
K paloueii nporpaMmMe JHCIMIUIMHbI
TEPMOJUHAMUKA U TEIVIO®U3UKA CPEJCTB ITIOPAJKEHUSI 1 BOEIIPUIIACOB

AHHoOTanusA padoyell MPorpaMMbI

Oucuyminia TEPMOJUHAMMKA W TEINVIO®U3UKA CPEACTB IIOPAXKEHMA U BOEIIPUIIACOB
SIB/ISIETCST  AUCLIMIUTMHON 4acTH, (hopMupyeMoH y4YacTHMKaMH 00pa3oBaTe/bHBIX OTHOLIEHWH 0si0ka 1, TmporpamMel
TIOJITOTOBKU 10 HampasieHnto 17.05.01 Boenpunacbl u e3pbieamenu. ucuuruiiHa peanu3yercss Ha (akynbTete A PakeTHo-
kocmuueckod Texnuku BI'TY "BOEHMEX" wum. [.®. YcruHoea kadezpoit A9 IINTASBMOIASOJVUHAMUKA U
TEIIVIOTEXHUKA.

JucuunnyHa HatesieHa Ha GOpMUpOBaHUe KomnemeHyuil:
I[ICK-20 cnocoOHOCTh OCYIIECTBIATh TMPOQEeCCHOHATBHYIO AeSTebHOCTh W TPUMEHATh MeTOAbl MaTeMaTH4yecKOro
MoZeMpoBaHust 00eBoil 3(eKTUBHOCTH, HA[eXHOCTH, OANIMCTHKM, a3pOAMHAMUKH, B3pBIBA, BBICOKOCKOPOCTHOIO VZAapa,
KyMYJISILIMHY, HarpsDKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS M Pa3pyLIeHNsi KOHCTPYKLMH GOeTpHIlacoB, a TakKe COMyTCTBYIOIINX
B3PBIBHBIX TEXHOJIOTUM U TEXHOJIOTHI [JBOWHOTO Ha3HAUEHUSI.

CofepXaHue AWCLMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBSI3aHHBIX C W3/I0KEHWEM TeOPeTHUeCKUX OCHOB M (HU3NUeCKOi
CYILHOCTA OCHOBHBIX TePMOJMHAMHYeCKUX IPOLIeCCOB U TPOLIECCOB TeIyIooOMeHa, MEeTOZOB WX aHa/lu3a, MCC/IeOBaHUS U
PacuéTOB TMapamMeTpOB, OCBOEHHe MyTel WHTEeHCUOWKAIMM TerIOBBIX MAllMH, Terjioo0MeHa W TerIOU3O/ISLUA 3/IeMEHTOB
SHepreTUYeCckux yCTaHOBOK.

[TporpaMmo¥ AWCLMITIMHEI TIPelyCMOTPEHbI CIeAyIolire BU/bI KOHTPOJIA:

Tekyuii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/IEHTOB IPOBOJUTCS B JUCKPETHBIE BPeMEHHbIE MHTEPBAJIbI B CJIEYIOLINX
thopmax:
e [WarHocThYeckasi pabora;
¢ maboparopHasi paboTa;
¢  KOHTPOJIbHBIE BOTIPOCH;
® OTYeT I10 NMPaKTU4YeCKOMY 3aJaHUI0.

IIpomexyTouHasi aTTecTanus IPOBOJUTCS B hopMax:
* 3ayeT.

OO1iast TPyA0EMKOCTb OCBOEHMS JUCLUIUIMHBI cocTaasieT 3 3.e., 108 u. TIporpaMmoll JUMCIMIUIMHBI TPEAYCMOTPEHBI
JIeKIIMOHHBIe 3aHaThsA (17 u.), 1abopatopHblii npakTukyM (17 u.), camocrosTensHas pabora crygeHTta (74 u).
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TIpunoxenue 2

K paboueii nporpaMme JUCLHILIMHBL
TEPMOJWHAMMKA 1 TEIVIO®U3UKA CPE/ICTB IIOPAJKEHUSA U BOEITPUITIACOB

TEXHOJIOT' 1 ®OPMBbI OBYYEHUSA

PexkoMeHJalii1 110 0CBOEHHUIO JUCLUILINHBI IS CTyJAeHTa

TpynoeMKOCTb OCBOeHHUsI AUCLUTIIMHBL cocTapisieT 108 u., u3 HUx 34 4. ayAUTOPHBIX 3aHATUHN, U 74 4., OTBeleHHBIX Ha

CaMOCTOATE/IbHYTO pa60Ty CTyA€EHTa.

PekoMeHJALIUK TI0 pacIipe/ie/ieHu0 yueOHOTO BpeMeH! M0 BUZAM CaMOCTOSITe/TbHON paboThl U pa3fesiaM JUCLIMILIAHbI

TpYBe/ieHbI B Tabuile.

KoHTponb 0CBOEHMS [JMCLMIUIMHBI TPOU3BOAUTCS B COOTBETCTBUM C IloNO)KeHHWEM O TeKyleM, pyOe)KHOM KOHTpoje
yCIIeBaeMOCTH U TIPOMEXKYTOUHOM aTTeCcTal{ii 00yyJaroIixcsl.

@DopMBI KOHTPOJISL U KPUTEPUU

OLieHVBaHUsI TIPUBe/IeHEI B IPWIOKeHNH 3 K Paboueii mporpamme.

HaumeHoBaHHe paboThI

PexkomeHyemasi iuTeparypa

TpypoeMKoCTB,
yac.

Pazpen 1. OcHOBHBIe NO/I0)KeHUs TepMoAUMHAMHUKH H Tertodusuku (T[] u T®) oAHOPOAHBIX CHCTEM.

V3ydyeHne TUaKTUIe CKUX eUHHL]
[aHHOTO pasziena, pabota ¢
JIUTEpaTypou.

BrIrnonHeHue 3a/jaHuH J1abopaTopHOT
pabotsl "VccieioBaHme TIporecca
TeIIONPOBOJAHOCTH"

BrirosiHeHVe 3aJjaHuii 1abopaTopHOi
paboTsl "ViccienoBaHre TyUUCTOTO
TeryioooMeHa"

B. B. Caxun, E. M. I'epuman, H. A. bpeikos. . Teruionepesaua B
npuMepax u 3agauax: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2019 (1-3)

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. ¥YctuHoBa. TepMoarHamMuKa
sHepretnyeckux cucrem. Ku. 1 TepmoarHaMyKa TOMOT€HHBIX U
reteporedHsix cucrem: CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
2014 (1)

I A. Myxaués, B. K. IllykuH. . TepmoarHamyKa U Terionepesada: M.:
Beoicm. mk., 1991 (1)

B. B. Caxun, E. M. I'epuman, H. A. bpeikos. . Terionepezaua B
npumepax u 3agadax: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2019 (1-3)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa. TepMoarHamMuKa
sHepretnyeckux crucrem. KH. 1 TepmoariHaMyKa TOMOT€HHBIX U
reteporedHsix cuctem: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2014 (1)

B. B. Caxun, E. M. I'epiuman. . TepMoiHaMHKa 3HepreTUue CKUxX
cucTeM B rpuMepax U 3agadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016 (1)

B. B. CaxuH, E. M. I'epmuman. . TepMoarHaMKUKa SHepreTUueCKux
CHCTeM B IpuMepax u 3afiadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoga, 2016 (1)

Wroro no pasgeny 1

20

Paspen 2. [TepBoe 1 BTopoe Haya/i0 TepPMOJUHAMUKH.

V3yueHre [UJAaKTHUECKUX eAVHUIL]
[maHHOTO paszesna, pabora ¢
JIUTEPaTypOu.

B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. YctuHoBa. TepmoguHaMuka
sHepretrueckux cucreM. Kx. 1 TepmoguHaMyka roMOreHHbIX U
reteporeHHbIx cucreM: CI16.BI'TY "BOEHMEX" um. [I. @. YcTHHOBS,
2014 (2-3)

B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. YctuHoBa. TepmoguHaMuka
sHepretuyeckux cucreM. Ku. 1 TepmoguHaMyka roMOreHHbIX U
reteporeHHbIxX cucteM: CI16.BI'TY "BOEHMEX" um. [I. @. YcTHHOBS,
2014 (2 - 3)

Uroro mo pasgeny 2

Paspen 3. TepmoprHaMu4yecKue MpoLecchl.

W3yueHne TUAKTHUECKUX eIUHHUL]
[maHHOTO pasziesna, pabota ¢
JIUTEPaTypPOu.

BhinonHeHHe PaKTH4eCKOTO
3a/IaHust

B. B. Caxun ; BI'TY "BOEHMEX" um. /. ®@. YctuHoBa. TepmoguHaMuka
sHepretryeckux cucreM. Ku. 1 TepmoguHaMyka roMOreHHbIX U
reteporeHHbIx cucreM: CII6.BI'TY "BOEHMEX" um. [I. @. YcTHHOBS,
2014 (2.5)

B. B. Caxun, E. M. I'epinman. . TepmogyHaMuKa HepreTUue CKUx
cucTeM B rpumepax u 3agavax: CI16.BT'TY "BOEHMEX" um. 1. ®.
YctuHoga, 2016 (2)

B. B. Caxun, E. M. I'epiuman. . TepMoiHaMHKa SHepreTHUue CKUX
cucTeM B rpuMepax U 3agadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016 (2)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. I. ®. YctuHosa. TepMoarHaMuKa
sHepreTryeckux cucreM. Ku. 1 TepMogrHaMUKa FOMOTeHHBIX U
rereporenHsix cucrem: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2014 (2.5)
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Wroro no pasgeny 3

20

11

22658



Pazgen 4. TepMogHAMHKa MTOTOKA rasa.

V3yueHre [UJAaKTHUECKUX eAVHUL]
AHHOTO paszerna, pabora C
JIUTEPaTypO.

BrinosnHenue 3azanuii 1abopartopHoi
paboTsl "ViccienoBaHust
TepMOZIMHaMUKH T10TOKa Ta3a B
corute JlaBansa"

B. B. Caxun, E. M. I'epiuman. . TepMoiHaMHKa 3HepreTUue CKUxX
cucTeM B rpuMepax U 3agadax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016 (3)

B. B. CaxuHn ; BI'TY "BOEHMEX" um. I. ®. YctuHoBa. TepMoarHaMUKa
sHepretnyeckux crucrem. KH. 1 TepmoarHaMyKa TOMOT€HHBIX U
rereporedHsix cucrem: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2014 (5)

B. B. Caxun, E. M. I'epiuman. . TepMoiHaMHKa SHepreTUue CKUxX
CHCTeM B IpuMepax  3afiauax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2016 (3)

B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. Yctunosa. TepmoguHaMuka
SHepreTHyeckux cucreM. Ku. 1 TepMoariHaMuKa FrOMOTeHHBIX U
rereporeHHsix cucreM: CII6.BI'TY "BOEHMEX" um. []. ®. YcTrHOBa,
2014 (5)

Wroro no pasgeny 4

10

Pa3pen 5. OcHoBHBIe nos10keHus T/l HeoqHOPOAHBIX clcTeM. TepMoxumus.

V3yueHre [UAAaKTHUECKUX eAVHUI]
[maHHOTO paszesna, pabora ¢
JIUTEPaTypOu.

B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®@. Yctunosa. TepmoguHaMuka
SHepreTUyeckux cucreM. Ku. 1 TepMogriHaMUKa FOMOTeHHBIX U
rereporedHsix cucreM: CII6.BI'TY "BOEHMEX" um. []. ®. YcTrHOBa,
2014 (6-7)

B. B. CaxuH, E. M. I'epmuman. . TepMogrHaMUKa SHepreTUueCcKux
CHCTeM B IpuMepax U 3afiauax: CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2016 (4)

B. B. Caxun, E. M. I'epinman. . TepmoguHaMuKa HepreTUUeCKUX
cucTeM B rpumepax u 3agauax: CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHoga, 2016 (4)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa. TepMoarHamMuKa
sHepretnyeckux cucrem. KH. 1 TepmoariHaMyKa TOMOT€HHBIX U
reteporeHHsix cucteM: CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBa,
2014 (6-7)

20

Wroro no pasgeny 5
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IIpunoxenne 3
K paloueii nporpaMmMe JHCIMIUIHHBI
TEPMOJUHAMUKA U TEIVIO®U3UKA CPEJCTB ITIOPAJKEHUS 1 BOEIIPUIIACOB

dOH/] OHEHOYHbLIX CPEJCTB

@DOH/[, OLIEHOUHBIX CPEZICTB, TIO3BOJIAIOII[HE OL[EHUTh Pe3y/IbTaThl 00yUeHHsI 0 JaHHOH JUCIIUITIMHE, BK/IFOUaoT B Ce0st:

e MarHocTHueckas pabota

¢ naboparopHast paboTa;

e KOHTDOJIbHbBIE BOIIPOCHI;

e OTHYET I10 MMPAKTUUECKOMY 3a/IaHHIO;
e 3aueT.

KpuTtepun onleHUBaHUSA

JuarHocruueckasi padora
[Iuarnocrrueckasi pabora mpoBogutcs B popme Tecta B DMIOC Moodle:

¢ IIpY IIPaBUJIBHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTeCcTaLus;
* TIpY NPaBU/ILHOM OTBeTe Ha 60% BOIIPOCOB U Ooree - aTTecTanysl.

JIaGoparopHas pa6ora

Honyck k JIP
Iomyck K BIOHEHUIO JIP IPOMCXOAWT MPH MPe/ICTAB/IEHUN CTYIEHTOM B MMCbMEHHOM BHJIe OTIMCAHUS, COZIePIKalllero
MOCTAHOBKY 3a/1a4 J1JabopaTopHOii paboThl, IJIaH BBIMOIHEHUs 1ab0paTOPHOI PaboThI U LieJH TIPeA/IaraeMoro UCC/iefi0BaHus U B
(opme ycTHOTO cobecesoBaHHs 1O TeMaTHKe 17abopaTopHoii paboTel. OTBeThI Ha bomee ueM 50% BOIIPOCOB SIB/ISIETCS OIYCKOM K
nabopatopHotii pabore.
Otuert no JIP
Oruet 10 1abopaTtopHOii paboTe Npe/CTaB/seTCs B IIeuaTHOM BHjie B popmMare. OTUeT [0/DKeH cofiepikarh: 1ienb JIP, ¢pu3nueckyto
TIOCTAHOBKY 3a/laui, MaTeMaTHUeCKYI0 MOJIeJTb, Pe3y/bTaThl UCCIIe0BaHus, IPe/ICTAB/IEHHbIE B UMCIIEHHOM BU/IE U B BH/IE
rpaduika, aHar3a MojyuyeHHbIX Pe3y/IbTaToB U BbIBOZOB 110 JIP. 3aiura oTueta NpoxoAuT B hopMe [0K/1aza CTyeHTa o
BBITIO/THEHHO!W paboTe M OTBETOB Ha BOTPOCHI TPEIo/iaBaTeyisi.
ITporieypa 3aIUThI BKJIFOUAeT OTBETHI Ha BOIPOCHI Ipero/jaBaresisi 1o pabote U paszesty Kypca. B xoze 3amurs! 1abopatopHoi
paboThI 00yUaroIecs JODKHBI TIPOJEMOHCTPUPOBATE KY/IbTYPY PeUr TIPU U3/I0)KeHUH CBOMX MBIC/IeH, TOTHUHOCTD B [TOCTAHOBKE
Y W3JI0’KeHUH MaTepraa, HeoOXouMble Haua/lbHbIe 3HAHUSI TI0 CYIIeCTBY 00CY’K/1aeMO TeMBI.
OrjeHKa 3a1uThl paboThl BhICTaB/sgeTcs 1o 100 6asbHOM 11Kasie ¢ yUEToM:
- BBITIOJTHEHHe JTabopaTopHol paboThl B Taboparopuu — 20 6a/oB,
- ohopmieHHe TIOSICHUTE/TbHOM 3amucku — 30 6asiioB,
- 3aIlUTa Pe3y/IbTaToB, OTBETHI Ha BOMIPOCHI U X JIOTHKA, Ky/IbTypa peur — 50 6asioB.
B ciyuae Habopa 70 6a/iioB CTy[EHT MojyyaeT 3a4yeT Mo JaHHOM J1abopaTopHoi pabote.
OcHOBaHUSIMHU [i71s1 AOPAOOTKH MOTYT CTY>KUTb:
- HeOpe)XXHOe BBINIOJIHEHHE,
- HU3KOe KaueCTBO rpadryeckoro Matepuaa (HeBepHBIN BEIOOp MaciiTaba uepTeskel, OTCYTCTBHE YKa3aHUsI eIUHHUL] U3MepeHUst
Ha rpajduikax),
OTyeT He MOXKeT OBITh TIPUHST U TIOZIEXKUT NepepaboTKe B CTyuae:
- OTCYTCTBHSI HEOOXO/JUMBIX Pa3fiesioB,
- OTCYTCTBHUS He0OX0OJUMOT0 rparueCKoro MaTepyarna,
HEKOPPEKTHOI 00paboTKH pe3yJIbTaToB PacyeToB.

KoHTpo/1bHBIE BONIPOCHI

Kputepuu orjeHMBaHUs OTBETOB Ha KOHTPOJ/IbHbIE BOIIPOCHI.
OTBeThbI Ha KOHTPOJIbHBIE BOMPOCHI T10 OTIpe/ie/IeHHBIM pa3zesiaM JUCLIMIUIMHBI OCYIIeCTBSIOTCS B yCTHOU opme. CTyneHTy
3a/1a0TCs1 3 BOTIPOCA B paMKax M3yuaeMoro paszea, [jisl YCIeIlHOM aTTecTaljuy HeoOX0AUMO MTPaBU/IbHO OTBETUTD Ha 2 U BBILLIe
BOMpOCoB. OTBET Ha BOTIPOC ZO/DKEH OBbITh MPAaBU/IBHBIM, COAEPKaTeTbHbIM, apryMeHTHPOBAaHHBIM.

CNHCOK KOHTPOJIBHBIX BOIIPOCOB:

1. ®u3nUecKre U TepMOJMHAMUUECKHe TTapameTpbl pabouero Tesa (PT). TToHsTHe HeaabHOrO ra3a. YpaBHeHre Maiiepa.
YpaBHeHUe COCTOSTHUS UzeanbHOro rasa (ypaBHeHue KianetipoHa v KnareiipoHa- MeHzeneeBa). PaboTtocriocobHocTs PT, myTu
€€ IOBBILLIeHHUS.

2. PaBHOBeCHOe cOCTOsIHUe U paBHOBecHbIe rpoLjeccel B TIIC. TToHsiTHe jT0Ka/ILHOIO TepMOogHaMUueckoro pasHoBecusi B TIIC.
YcnoBusi paHoBecust ogqHopoHoi TIC.

3. TepmopuHamuueckue GyHKIUM coCTOssHUS PT, MX HE3aBUCMMOCTD OT XapaKTepa Iporecca. 3akoH [IKoysisi i7sl BHyTPeHHEe:H
sHepruu T/IC.

4. TlepBbIii 3aKOH TEPMOAMHAMUKH C HeroABWKHbIM PT. PaboTa, TernioTa, BHYTPeHHSISI SHeprus v 3HTasnbius PT, MxX u3MeHeHHe B
X0Jje MpOLIeCcCoB.

5. [TonuTporHble NpOL{eCChl, YCI0BUS MOMUTPOIHBIX NPOLIECCOB. XapaKTep MOJMTPOITHOrOo NpoLecca (YpaBHeHHe TIO/IUTPOIIbI).
IIpriMepe! TOTMTPONHBIX NPOLIECCOB.

6. Ten10éMKOCTb MTOJIMTPOITHOTO TIpOLiecca M eé 3aBUCHMOCTD OT XapakTepa mnpoliecca. PacuéT TernyioéMKocTH Ipoliecca.

7. DneMeHTapHbIe TepMOAMHaMHUUeCKye rpouecchl. COOTHOILIEHYe MTapaMeTpoB, paboTa U TeryioTa B U30XOPHBIX U H300apHBIX
nporjeccax. CpaBHUTe/IbHbIE XapaKTePUCTUKU ITUX MPOLIeCCOB, TPUMePB] UX pean3alii B 3HepreTHYeCKUX CUCTeMax.

8. DyieMeHTapHBIE TEPMOAWHAMUYECKHE TIporiecchl. COOTHOIIEHHE TapaMeTpoB, paboTa U TeTioTa B U30TepPMUYeCKOM U
asmabatHoM miporieccax. CpaBHUTE/IbHbIE XapaKTePUCTUKHU 3THX TPOIIECCOB, MPUMEPBI X Peau3allii B SHEPreTHYe CKUX
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cucremax.
9. Bropoii 3aKoH TepMOAMHAMUKU. DHTponus. TepMoguHaMUdecKoe TOXKeCcTBO. PacuéT n3MeHeHUs! SHTPOIUY B
TepMOAMHaMMUeCKUX npoljeccax. Mi3MeHeHre SHTPONMY B paBHOBeCHBIX U HepaBHOBeCHbIX TIIC. IIpuHIIMN MUHMMA/TBHOTO
TIPOU3BOACTBA SHTPONUHU NpU pestakcaruu T/IC B paBHOBeCHOe COCTOSTHUE.

10. 3Hauenue p,v u T,s — fuarpaMm B TepMo/iHaMHKe. [IprMephl MX UCIOTB30BaHUs. M300paskeHre MOTUTPOITHBIX MPOLIECCOB Ha
JyarpaMmax.

11. Cmecu njeanbHbIX rasoB. [IoHATHe «IIpUBe/IEHHON» MOJISIPHOM MacChl CMeCH, pacuéT eé BeJIMUMHB] B 3aBUCMOCTH OT
KOMITOHEHTOB U MX JI0/Iel B cMecH. [lapripanbHoe [iaBieHue U rapLuaibHbiii 00bEM KOMIIOHEHTA B CMECH.

12. Criocobbl 33/1aHUsT COCTaBa CMeCH Ta30B. Pacuér «puBeAEHHbBIX» (PU3NUECKUX apaMeTPOB CMECH B 3aBUCUMOCTH OT
criocoba 3ajaHuis eé cocTaBa.

13. I1epBHIit 3aKOH TePMOAWHAMUKH Ji7IsI ITOTOKA ra3a. PaboTa npoTa/KiBaHus Ta3a, pacrosaraeMas paboTa IoToka rasa.
Vcnonb3oBaHye p-v JuarpaMMbl [JTsI aHa/IM3a COCTOSIHYS ra3a B IOTOKe U ero pabotocrocobHocTy. [1yTy MOBbILIeHUs]
paboToCIIocOOHOCTH MOTOKA rasa.

14. Mogenb coctosiHust OTKpbITOM (TipoTouHoi) TIIC. TToHsTHe «KUIKOM» YaCTULbI B TIOTOKe U eé jiokansHoro TIP. Mogenb
OJJHOMEPHOT0 TeueHHsl rasa 1o KaHaiy.

15. YcoBus yCKOpeHHsi TIOTOKA rasa [io CBepX3BYKOBBIX cKopocTeid. Coruto JlaBansi. OcobeHHOCTH paboThI coruia.

16. Kputnueckuii nepenaz, faBneHus 1o corty. [TapameTpsl rasa v oTOKa B KpUTUYECKOM CeueHrU coria JlaBas.

17. CKOpOCTb MOTOKa ra3a Ha BbIXO/le U3 COIUIa (Ha cpe3e COTjia) U MyTH eé TIOBBILIeHus.

18. AHanu3 3aBUCMMOCTH pacxofa ras3a yepe3 COIJIO OT Nepernaza JaB/ieHus 1o corly (0T JaBeHus B OKpY)Karollel cpezie).
KpuTtuueckuil pexkuM TeueHusi rasa (KpUTUUeCKUH Ilepenaz, AaB/leHus 110 COILLy).

19. MakcumasnbHBIM pacxof] ra3a uepe3 COIUIO U MyTH ero MOBBILLeHUsI.

20. KpyroBble rporiecchbl Win UUKIbL YCI0BUs ocyiecTsneHus 1ukia. Lukn Kaprao. TepmoauHamuueckast 3pQeKTHBHOCTE U
MakcuMasbHas 3¢eKTHBHOCTD IUK/Ia TeIIOBOro ABUraress. I1yTy nobiiieHUs 3G deKTHBHOCTH TeI/IOBBIX MALIKH.

21. TIpoAyKTHI CropaHus TOIUIMBA KakK pabouee Tesio gsuraresieid. OCHOBBI TEPMOXVMHY CTOPaHMUS YITIEBOJOPOAHOTO TOIUIVBA B
BO37lyxe. AHa/M3 COCTaBa NPOAYKTOB CrOpaHus TOI/IMBA.

22. 3akoH I'ecca jy1s1 n306aprueckoii Kamepsl. PellleHre ypaBHeHHsI COXpaHEeHHUS! SHTAJIBITHH, CBSI3b MEXK/Y PacX0[j0M BO3/yXa U
TeMIlepaTypoi B KaMmepe CropaHusl.

23. TenonpoBOAHOCTh Kak 3/IeMeHTaPHBIH MpoLecc TerrioobMeHa. nddepeHryansHoe ypaBHeHYe TeTJIONPOBOAHOCTH.
YC0BUs OHO3HAUHOCTH pellleHHs] 3a/iad TelJIONPOBOJHOCTH, TPUMePh] UX UCI0/Ib30BaHUS

24. CranjoHapHasi TeTIONPOBOAHOCTh OZHO- U MHOTOC/IOMHOM TIJIOCKOM cTeHKU. TemriepaTypHOe T10J1e, TeIJIOBOM TIOTOK uepe3
CTeHKY, TepMAYeCKOe CONPOTUB/IEHHE CTEeHKH.

25. HecTaloHapHasi TeIIONpoBOJHOCTh. YpaBHeHre Pypbe — Kupxroda B pa3mepHoii 1 6e3pasmepHoii popme. YcIoBus
OJHO3HAYHOCTH PeLIeHus 3a/ja4 HecCTall. TelJIoNPOBOJHOCTH.

26. Pemienue ypaBHeHus ®ypbe — Kupxroda /17151 TemionpoBogHOCTA HeOrPAHUUYEHHOM MJIaCTUHBI. AHA/IU3 TeMIIepaTypHOro
T10J11 TIJIACTHHBI.

27. 3ajjaua o Teruionepeziaue yepes IVIOCKYIO CTeHKY. TepMUuecKoe CONPOTHUB/IeHHe Terionepesayl. Ilopsjok pacuéra 3ajjauu.
28. 3azava o Terionepesaue yepes NUIMHAPUYECKYIO CTEHKY. TepMHUUecKoe conpoTusienye. ITopsiok pacuéra 3ajaun.

29. TenioBas usonsAnys. KpUTHUeCKuii [riaMeTp TEeIIOBOH M30SILUK TPYObI. YC/IOBHMe HaHeCeHUs! TeIIOBOH HM30JISILUK Ha TpyOy.
30. TerutoBOE U3/Ty4eHHE, BUABI JIyUHCTBIX TOTOKOB. Moziesirt abCcomOTHO UEPHOTO U Ceporo Tesla. 3aKOHbI TeTUIOBOTO U3/TyUeHHs
TeJl.

31. TerioobMeH U3/TyyeHHEM B CHCTeMe peaslbHBIX Tesl. [IprBeiéHHAst CTeTleHb UepHOTHI CUCTEMBI TeJl.

32. OcobeHHOCTH U3/TyUeHHs Ta30B. YpaBHeHHe MepeHoca JIYHCTON SHepriy B U3/Tydarolle-MoIVIOatolel cpefie. 3aKOHBI
Byrepa jy11 u3nyuatoliie-1or/iouaroiei cpesbl.

OTueT N0 NPAKTUYECKOMY 3a/JaHUI0
IIpakTHueckoe 3a/ilaHue CBsI3aHO C pellleHHeM WH/AVMBUAYaTbHOTO BapyaHTa 3a/laud Ha TepMOIMHAMHUYeCKUe TIPOLeCChl.
KommiekT 3aganuii BxoguT B coctaB YMK avciurivbel. OTYeT 10 NMpakTUYeCKOMY 3a/jaHHIO0 TIPe/ICTAB/ISeTCS B IIeYaTHOU (hopme
C Ucrosb3oBaHueM pesakropa Word (mipuioxkeHue 4).
Kputepuu orenrBanust (B 100-6a/bHoi crcteme):
- TIPAaBHJIBHBIN PacyéT, oopMyIeHHe Pe3y/IbTaToB B COOTBETCTBHH C TpeOOBaHUMSIMU M UX 3a1ura — 100 6anos,
OTueT He MOKeT ObITh TIPUHSAT U TOZJIEXKUT NepepaboTKe B Cyuae:
- OTCYTCTBHSI HeOOXOJVIMBIX Pa3fiefioB,
- OTCYTCTBHSI He0OX0JUMOT0 rpaduuecKoro MaTepuania,
- OLIMOKM B pacuéTax.
B ciyuae Habopa 100 6a/1/10B 3a/jaHHE CUUTAETCS BBIMIOJHEHHBIM.

3auer

K cpaue 3auera A0MyCKatOTCsl 00yuaromyecs Mpyu yC/I0BUM BLIMIOJIHEHUS BCEX KOHTPOJIbHBIX MEPOTIPUSITHH,
TIpe/lyCMOTPEHHBIX TIPOrPAMMOM AUCIUIUIUHBL. 3adyeT MPOXOAUT B (hopMe OTBETOB Ha /iBa KOHTPOJILHBIX BOTIPOCA MO BHIOOPY
npenogasaress. [lepeyueHs BONPOCOB /14 3aueTa rpuBeZieH B Y MK AUCLUITIMHEL
3HaHUs, YMeHUs U HaBBIKY CTY[EHTOB OIpee/sitoTCs OLjeHKaMHU:
«3auTeHo» — CTYIeHT 3HaeT KypC Ha YpOBHe JIeKIIMOHHOTO MaTepurasa, 6a30Boro yuebHHKa, OTIOTHUTEIBHON yueOHOMH, Hay HOH
Y MEeTOZI0JIOTHYeCKOM JIUTepaTyphl, yMeeT MPUBECTH Pa3Hble TOUKU 3PEeHUs 110 U3/laraeMoMy BOIIPOCY.
«He 3auTeHo» — cTyzeHT uMeeT rpobesibl B 3HAHUSAX OCHOBHOTO yuebHOro MaTepuasna, ZomycKaeT PUHIUITHATIbHbIE OITMOKH B
BBITIOJIHEHWH TIPE/[yCMOTPEHHBIX TIPOrpaMMOoii 3a/jaHUM.
KpuTepuu olieHuBaHUs
- COOTBETCTBHE COZlep’KaHMsl OTBETA Ha MoCTaB/eHHbIN Bonpoc — min 0,4, max 1;
- JIOTUYHOCTb U TI0C/Ie/I0BaTe/IbHOCTh B U3/10)KeHWH oTBeTa — min 0,4, max 1;
HWtoro 6am1oB: min 0.8 6am1, max 2 6ama
MuHuMasbHast cymma 6aiioB Jyis oyueHus 3aueTa - 1 6ar.
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Pa3pen 1. OcHOBHBIE T0JI0)KeHUs TTa6opaTonHas
3 5 |repmoauHaMuku U Temiopusuku (T u TD) 30 10 4 6 20 20 EGOTE
OJHOPOAHBIX CHUCTEM. p
3 5 Paspen 2. [TepBoe u BTOpOe Hauasai0 7 3 3 0 4 20 KontposnbHbIe
TepMOJUHAMHUKH. BOMPOCHI
Ortuer no
3 5 |Pa3spen 3. TepmoprHaMHU4YecKUe NPOLEeCChI. 23 3 3 0 20 20  |mpakTH4eCKOMY
3aJJaHUI0
3 5 |Pa3spen 4. TepmoaprHaMUKa NOTOKA rasa. 18 8 3 5 10 20 ﬂa6§£§$:gﬂaﬂ
3 5 Paspen 5. OcHoBHbIe noioxeHus TJI 30 10 4 6 20 20 JlabopatopHast
HEeOHOPOJHBIX cucTeM. Tepmoxumus. pabora
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no gucuIinHe 108 34 17 17 74 100
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Kpurepun onenuBanus

IICK-20
Bonpocbl omkpbimozo muna:
Ne 1 Kakoe KOIMUeCTBO TEI/IOThI HEOOXOAMMO JIjisl HarpeBaHUs1 KMprnnuya Maccoi 2 Kr oT 20 °C zo 220°C? YaenbHas
TerutoeMKocTh Kupruua 750 Hx/(kr K). OTBeT BbIpa3uTe B KUIOMKOY/IIX (KIK).
Ne 2 B KakoM arperarHoM COCTOSIHUH BelllecTBa K03()(UIMEeHT TeTIoNpPOBOAHOCTA MaKCUMasieH?

Ne 3 BepHo JIN YTBEPXXAEeHHe, UTO TepMOAHHaMHYeCKasd CUCTeMd Ha3bIBa€TCsA I/IBOJII/IPOBEIHHOI‘;I, €C/IM OTCYTCTBYeT obmeH MaCCOPll,
TO €CTh OHA COAEPXKUT OAHO U TOXKe KO/IM4YeCTBa BeleCTBa.

Ne 4 Teri0eMKOCTH NP MOCTOSTHHOM JIaBJIeHHH (Cp) U TOCTOSTHHOM 00beMe (CV) CBsi3aHbI MeXy cobol ypaBHeHHeM Maiiepa,
3alUIINTe ero

Ne 5 CrauyoHapHOe pacripe/ie/ieHle TeMIlepaTypbl B IJIOCKOH CTeHKe NP MOCTOSIHCTBe Tel1o(hr3UueCcKUX IlapaMeTpoB NpU
TeMrieparype Ha jieBoii rpanuiie T1, Ha ripaBoi rpanuiie T2 rMeeT cieyrOIIUA BU,

Ne 6 NpeansHOMY rasy coobuieno 300 Ik TerioThl. TIpy 3TOM ras, paciuupsisich, coBepiuua paboty 100 k. Kak u3MeHUIach
TIPY 9TOM ero BHYTDPEeHHSsIsl SHeprusi?

Ne 7 Jlana rasosas cMechb coctout u3 1 M3 H2 n 3 m3 CO. UYemy paBHa MaccoBad gonsa CO, ecmu

MoJisipHas Macca H2 = 2 r/morns,
MoJisipHag Macca CO = 28 r/moib.

OKpyI/ieHUe B pacuéTax NIPOBOAUTH [0 2 3HaKa I0C/Ie 3arsITOM.
Ne 8 B KakoM Ipoljecce KOJIMYeCTBO TeIUIOTHI, ITepelaHHoOe ra3y, paBHO paboTe, COBEpIIeHHON ra3om?
Ne 9 BepHo /11 yTBepsKeHue, UTO TOJUTPOIHbIN MPOLiecc MpoTeKaeT MPU MOCTOSTHHON TerI0EMKOCTH?
Ne 10
Uemy paBeH Tema10BOH 3 ¢ekT peakiiHd 17 OTBET BEIPa3HTE B KHIOMKOYIAX (KI[K)

1 AHY .
0 L ~CO; T 1) Cypy+1/1204y=COp AH] =-110,6 x/ix
BEINL T A’G 2) COpy+1/205y,=COyyy AHj;=-2832xk]x
CO T AHT =

Bonpocbl 3akpbimozo muna:
Ne 1 BoIfiesisIfOT CIeAYIOLIVe BUIBI 1eMEHTapHOTO TerioooMeHa

- TernI0NpoBOHOCTh, KOHBEKLMS, U3TyueHHe
- Ter10NIPOBOAHOCTD, KOHBEKLMSI, U3/TydeHre, paboTa
- Ter10npOBOAHOCTE, U3/MyuyeHue, paboTa

- Ter10nIpOBOAHOCTE, KOHBEKLHs, paboTa
Ne 2 Inst coBepLLeHHOTO (MJeasbHOr0) ra3a BhIIOIHSETCS yCI0BHE:

- MOJIEKYJIbl ra3a B3auMOJeHCTBYIOT APYT C APYTOM Ha PacCTOSHUU
- MOJIEKYJIbl Fa3a Ha PacCTOSHUM He B3aUMO/|eUCTBYIOT JpYT C ;PYrOM
- MOJIEKY/IbI Ta3a He CTaKMBAKOTCs [PYT C IpyroM

- HUKAKOI'0 B3aHMO,q€I>iCTBHH MOJIeKYJ/ ra3a APYT C APYTOM He ITPOUCXOAUT

Ne 3 Bogopog, v resiii paBHOM Macchl, B3ATbIe TIPU OJMHAKOBBIX JaB/ieHustx, HarpeBaioT Ha 20 K. TIpu 3ToM coBepiiiaeTcs
ofvHakoBas pabora?

- Pabora, coBepiieHHast BOAOPOZOM, B 2 pa3a Ooiblie
- Paborta, coBepiileHHas resieM, B 2 pasa 6osblie
- CoBepIiIaroTCst paBHbIe paboTHI

- Io ycnoBuro 3a/ja4y HEBO3MOXKHO CPaBHUTH PabOTEI, COBepILIEHHbIe ra3aMu
Ne 4 BepHo /11, UTO ypaBHeHHe cocTosiHUs KitanelpoHa, MpUMeHsieMoe B TEPMOJMHAMUKe, BBIITOTHSETCS B TOOBIX COCTOSTHUSX
pabouero Tesia TepMOAUHAMUYECKOH CHCTEMBI?

- [a, 3T0 ypaBHEHUE BLIMOJHSIETCS TIPU JIFOOBIX COCTOSIHUSIX pabouero Tera.
- HeT, oHO npuMeHsieTcs M1LIb TIPY MCIIO/b30BaHUM MOJe/y U/leabHOro rasa.
- YpaBHeHUe IPUMEHKMO U K peasibHbIM ra3aM, COCTOsIHUEe KOTOPBIX [ja/leKo OT [apaMeTpOB HaChILL|eHUs

- Her, oHO cripaBe//IMBO /I TIPU BBICOKMX TeMITepaTypax ra3os
Ne 5 Ilpu nccre0BaHAN TEITIOBOTO M3/Iy4eHHs BBOJUTCS TIOHSATHE abCOIFOTHO Ceporo Tesa, KOTOpoe 03HauaeT
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- TeJ1o, MoIvioljaTe/ibHast CIoCcobHOCTh KOTOPOI'O He 3aBUCUT OT AJIMHBI BOJIHBI.

- TeJI0, KOTOpOe TpH /T000H TeMepaType MoIIoIiaeT BCE Majjaroliee Ha HETO 3/1eKTPOMarHUTHOe M3/TyueHHe BO BCeX
[JMarnasoHax.

- TeJI0, KOTOPOE IPH JTF000i TeMIepaType OTpa)kaeT BCE Ma/jaroliee Ha HEro /IEKTPOMArHUTHOE M3/TyUeHHe BO BCEX
JMarna3oHax.

- CTereHb 4epHOTHI Tesa 0,5
Ne 6

VpaBHGHI’Ie I[TOJIUTPOITHOTO ITponccca HMCCT BHUI!

- pv" = cost

_P2 _I
P1ly,=const T
V2 _ I
V1lp=const T

» _n

P1lr—const V2

Ne 7 Kakoii 13 JaHHBIX TEIJIOBBIX TIPOLIECCOB M3MeHEHHsI COCTOSIHUS Ta3a IIPOUCX0AUT He3 TeroobmeHa?
- N306apHbIit
- M30X0pHbIH
- M30TepmMuyeckuii

- AuabartHbIi
Ne 8 Ha Kakoii U3 JyarpaMm BblJie/ieHa BeTMUMHA TI0/THOM MexaHW4yecKoi paboThl mporjecca?

P
-—
- V
_.i'?
- I’
T J

L
L =
5
h
A
Ne 9 Ha kakoif U3 AuarpaMm BbifiesieHO TIOJTHOe KOJIMUeCTBO TeIIOThI Ipoiiecca?
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Ne 10 [I1st 130TepMHUECKOTO ITpoLjecca ypaBHeHVe NIepBOro 3aKoHa TePMOJMHAMUKY UMeeT BUZ

-Q=H2-H1
-Q=02-U1
-Q=L
-Q=0
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