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PABOYA4 ITPOTPAMMA I[I/ICI_H/I JINMHbI (MO1YJISI)

b1.0.24 'mapaBiavka U TEIJIOTEXHUKA

[Tudp v HaMMeHOBaHMe AUCIUIUIHBI

23.03.03 DkcrutyaTariysi TPAaHCIIOPTHO-TEXHOJIOTHYEeCKUX MalllMH ¥ KOMIUIEKCOB

Kon v HaumeHoBaHue HaIlpaBJIeHHs IIOATOTOBKU

ABTOMOOMIBLHBIN CEepBUC

HamnpaginenHocts (podusib)

Kypc: 2,3 Cemectp: 4,5

daxysnbreT: MH)XXeHepHBIN HUHCTUTYT OYHasl, 3a04YHasl

OYHas, 3a04YHasi, OYHO-3a0YHASA

O0beM TUCIUILUTHHEI (MOXYJIs)

Bun saustuit O6beM 3aHITHM [3a4eTHBIX e]]./9acoB] Cemectp
OYHa4d 3d0Y9Has OYHO-3d0YHas1
OO01mast TpyI0eMKOCTh 110 y4e0HOMY ILUIAHY 4/ 144 4/ 144 4,5
B Tom uucre,
Konmaxkmnuas paboma 60 20
3aHATHS JIEKITMOHHOTO THUTIA 18 8
3aHATHS CeMUHAPCKOI0 THIa 42 12
CamocmoamensHasn paboma, 6cezo 84 124

B Tom umncie:

Kypcosoii npoekT / kypcoBast paboTa

Kontposnbhas pabora / pedepat / PI'P K K 4,5
PopMa KOHTpPOJISI 3K3aMeH / 3a4eT / 3a4eT C 3 3 4,5
OLIeHKOU

HoBocubupck 2026



PaGouas nmporpamMma coctaBjieHa Ha OCHOBaHHH TpeboBanuii PenepanbHOro roc-
yAApCTBEHHOrO 00pa3oBaTeIbHOTO CTaHAapTa BhIcLIEro obpazoBaHus — Oaxkaraspuam
1o HarnpasieHuio noaroroBku 23.03.03 DkcmutyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKHX

MallHH ¥ KOMIUIEKCOB, YTBEPXIEHHOro npukazoM MuHobpHaykn Poccun ot
07.08.2020 Ne 916.

IIporpammy paspaborai(u):

Houent kadeapsr MOKulICXT1 Junenko A.A.
(10MIKHOCTB) MOAMKCE DOUHO
JouenT xadeapsr MOKulICXII @% IMmweros EA.

(momxHOCTE) TIO/INHUCE ®HO



1 Ilnanupyemsie pe3yabTaThl 00y4eHHS MO AHCIHILIHHE (MOIYJII0), COOTHe-
CeHHbIe C pe3yJIbTaTaMH 0CBOEHHSI 00pa30BaTeIbHOM MPOrpaMMBbI

HuciummHa «['wapaBnvika ¥ TemioTeXHWKa» B COOTBETCTBUU C TpeOOBaHUSMU
®I'0OC BO u ¢ yuerom [IOOII (mpy Hanmmumm) HaripaBiieHa Ha ¢GOpMHUpOBaHUe Cliefy-
romux komnetennui (OITK-1):

Tabmuia 1. CBs3b pe3ysibTaToB 00y4eHUs C IPUOOpeTaeMbIMU KOMIIETEHITASIMU

KO)I W HAMMeHOBdHHe
KOMITIeTeHIITNH1

KO)I 1 HAaMMEeHOBaHHe
WHAWKATOPa JOCTHUXeHHs
KOMIIeTeHIIH

3arulaHUPOBAHHBIE Pe3YJIbTaThl 00y IeHHs

OIIK-1 Cnocoben
IIPUMEeHSITh ecTe-
CTBEHHOHAY4YHbIE U
ob1erH)KeHepHbIe
3HAHHsI, METOJIbI Ma-
TeMaTU4eCcKoro aHa-
JI3a ¥ MOJIeJINPOBa-
HUS B Tpodeccuo-
HaJIbHOM JlesTeJTbHO-
CTH

HOIIK-1.6. [Ipume-
HsleT 3HaHUS U3 00J1a-
CTH TeIJIOTeXHUKH U
TUJIPaBJIMKU B IIPO-
dbeccroHanbHOM Aes-
TeIbHOCTHU

3HATh:

- OCHOBHblE 3aKOHbI 2udpabauKku u MenaomexHUKU;

- 0CHOBbl meopuu 2udpabaudeckux MAawuH, ux
KOHCMPYKUUU, NPUHUUNbL

pabombl u MemoObl pAUUOHANLHOL SKCNAYamauuu;

- 3aKOHbl MEPMOJUHAMUKU U MENAOMACCOOOMEHA;

- mepMoOJuHaMu4ecKue NPOUECChl U UUKJIbL;

- OCHOGBHble cnocobbl 3Hep2ochepedtceHUsl; ymeTb:

- pewams munoBble 3adaqu no 2udpabauxke u menjo-
mexHUKe;

- 6bInONHAMb OCHOBHBIE pacuémbl U AHAAU3UPO-
6amb pabomy 2udpabnuyeckux

MawuH, 2udpocucmem 6 cenbckoxossiticmbeHHOM npo-
uzbodcmebe;

- npo6odumb mepmoduHamuueckue pacuemsl pabo-
yux npouecco6 6

menJjiomexHuueckux ycmpoticméax, npumeHsiembix 6
ompacau;

- npoBodumb pacuemsl Mena00bMeHHbIX annapamob;

- NPUMEHAITMb 3H€p80C6€p€2(1}OluU€ mexHoJiocuu.
BJIaJieTh:

- Memodamu pacuema 2udpaBauveckux cucmem u
nodbopa 2udpomMexaHuuecko20

obopydoBarusi, HaBbikamu BbinoaHeHus 2udpabauye-
cKux uccnedoBaHuti, obpabomku

U aHanusa ux pe3yabmamo@.

- mMemodukoli onpedeneHust mepmMoOUHAMUYECKUX
napamempoB ¢ nomouibto

duazpamm u mabauu;

- Memodukoli pacuema menjaoobmeHHO20 0bopydoba-
HUS;

- cnocobamu u memodamu cbepediceHus menaoBoli
9Hepaul.

2. MecTo quciiuInHbI (MOJyJIsI) B CTPYKType 00pa30BaTe/IbHOI MPOrpaMMEbI

JlvcuumiiHa TUIPaBIIMKA U TeIIOTeXHUKA OTHOCUTCS K 00513aTeJIbHOM YacTU

JlaHHas TUCIMIUIMHA OMUPAeTCs HAa KypChl JUCHUIUIMH: MaTeMaTHKa, pu3nKa u
SIBJISIETCSI OCHOBOW [IJII TIOCJIe[IyIOIIero M3y4YeHUs] IOUCIUIUIMH: TUIPABIUNYEeCKHhe WU
ITHeBMAaTUYeCKUe CUCTeMbl, TeXHUYecKasl JKCIUTyaTallkusl aBTOMOOWIIel, TeXHOJIorru4de-
CKHe TIPOIIeCChl TeXHUYeCKOro OOCITy>KWBAHUSI aBTOTPAHCIIOPTHBIX CPEJICTB, MPOEKTH-
pOBaHMe TeXHOJIOTHYeCKOro 060pyioBaHus 1Sl aBTOCEpBUCA.



3. ConepixaHue TUCIUILUTHHBI (MOIYJIs1)

PacripepiesieHrie 4acoB 10 TeMaM U BUJIaM 3aHSTHH IpeJiCTaBjsieTcs B Tabiwie 2
10 Kax10M popme 0OydeHUs .

Tabmuma 2.1 Ounast popma

KommuecTBo yacoB dopmupye-

Ne HayMeHOBAH e Pa3ielion 1 TeM ey Bup 3ang- | Camocr. Bcero MbIe KoMIIe-
n/m tus (JIP) | pabora | mo Teme TeHIIUU
1 Beegnenue. ['unpocraTrka 3 7 9 19 OIIK-1
2 ['mapoayvHaMuka 6 14 12 32 OIIK-1
3 TexHudyeckasi TepMOJIMHAMHUKa 5 7 10 22 OIIK-1
4 Teopus TermioobMeHa 4 14 14 32 OIIK-1
[ToaroToBKa U BBIIOJIHEHWE KOHTPOIbHOU 12 12 OIIK-1

paboThI
[TogroroBka K 3K3aMeHy 27 27 OIIK-1
Hroro 18 42 84 144
Tabmuma 2.2 3ao4yHas popma

KommuecTBo yacoB dopmupye-

Ne HayMeHOBaH e Pa3ielion 1 TeM TMexmu Bup 3andg- | Camocr. | Bcero MEbIe KOMIIe-
n/m tus (JIP) | pabora | mo Teme TeHIIUU
1 Bepenwue. ['ugpocrarrka 2 2 20 24 OIIK-1
2 ['mapoayvHaMuka 2 4 32 38 OIIK-1
3 TexHuveckas TepMOJIMHAMMKA 2 2 20 24 OIIK-1
4 Teopus TermioobMeHa 2 4 25 31 OIIK-1
[ToaroToBKa U BBIIOJIHEHWE KOHTPOIbHOU 18 18 OIIK-1

paboThI
[TogroroBka K 3K3aMeHy 9 9 OIIK-1
Hroro 8 12 124 144

YdeOHasi AesTeTbHOCTh COCTOUT U3 JeKyuil, 1abopamopHbiX pabom, camocmos-
meabHOU pabombl, KOHMPOALHOU pabomal.

3.1. ConepakaHue OTeIbHBIX Pa3/iejioB U TeM

Pa3zoden 1. B6edenue. I ' uopocmamuka

Tema 1.1. Oowue c6ederusn o 2udpabnuxe. CTpyKTypa U 00BbEM U3y4aeMOH JIHC-
[IUTUIMHBI. POJib THUJIPABIMKUA B MPOMBIIIJIEHHOM U CeJIbCKOXO3SIMCTBEHHOM ITPOU3BO/I-
ctBe. KpaTkasi MCTOpHsI pa3BUTHsI TU]IPABIMKH.

Tema 1.2. OcHoBHbie pu3uueckue cBoiicmBa rncudxkocmu. ’KunkocTb, OCHOBHEBIE
MIOHATUA U onpepnenienud. [lousarue peanbHOU U UaeanbHOH XUakocTH. OcHOBHBIC bU-
3M4YecKhe CBOMCTBA peajibHOM >XUAKOCTU (VIeJIbHBIM Bec, INIOTHOCThb, CXXUMaeMOCTD,
TeMIlepaTypHOe PacIIupeHue, BI3KOCTh, TeKy4eCThb, KalTMJUIIPHOCTD).

Tema 1.3. ITouamue cunwt u dabneHun. Cuibl, JeUCTBVIOIIMe HA KUIKOCTEL (Mac-
COBBIe, IIOBEepXHOCTHBIC). ' mapocTaTnueckoe gasiieHHe. CBOMCTBA T'MAPOCTATHYECKOI'O
naBiieHus. Bunbl rumpocraTudeckoro nasieHus (abcoroTHOe, BecoBoe, MaHOMeTpUuUe-
CKOe, BaKyyMMeTpuueckoe). MeToanl ¥ IpUOOpHI I U3MepeHUs U30BITOYHOI'O JIaBiie-
HUS Y BeJIMYMHBI BaKyyMa (IIbe30MeTpbl, MAHOMeTpPhbI, BAKYYMMEeTPHI).

Tema 1.4. IuddepennuaibHbIe YypaBHeHHS PaBHOBeCHS KUAKOCTH (ypaBHe-
Hua Oiutepa). JuddepeniinaabHoe ypaBHeHUe pPaBHOBECHUS XUOKOCTU (ypaBHeHHe
Oninepa). OCHOBHOe ypaBHeHWe TMAPOCTATUKY KaK YaCTHBIM CiIyyad ypaBHeHUs JuJie-

pa.




Tema 1.5. OmHocumenwvHblii Nokoli Jcudkocmu. [1oBepxHOCTH paBHOTO JiaBJe-
Hus. MccnepoBanve ¢popm cBOOOIHOM MOBEPXHOCTU [IJisi HamboJlee XapaKTepHBIX CITy-
YaeB OTHOCUTEJIBHOTO TTOKOSI XKU/IKOCTH.

Tema 1.6. Cuna dabnenus yncudkocmu Ha naockue u kpuBonuneiinvie nobepx-
Hocmu. Cuibl TUIPOCTAaTUYECKOTO JIaBJIeHUs] Ha TUIOCKWe M KPUBOJIMHEWHbIe MOBepX-
HOCTH, OTIpejieJieHUe TOYeK UX MPWIOXKeHHUs. JIOPbl TUIPOCTAaTUYeCKOTO JaBJIeHHUS.

Pa3zoden 2. I'udpoduHamuka

Tema 2.1. OcHoBHbie nonsmus u onpedeneHus 2udpoduHamuxku. Mojieny uneanb-
HOM (HEeBSI3KOM) XUIKOCTU (JIMHUM TOKA, TPyOKa TOKA, 3jieMeHTapHas CTPyWKa U eé
CBOKMCTBA, TTOTOK >KUJIKOCTH). BUJIbI IBU>KEHUS >KUJIKOCTH: YCTAaHOBUBIIIEeCsl, HeyCTaHO-
BUBIIIeeCs, PaBHOMepHOe, HepaBHOMepHOe, HalopHoe, Oe3HANlOpHOe, BUXpeBoe, 0e3-
BUXpeBoe. ['MapaBivyeckue 3JIeMeHThl MOTOKAa (KMBOe CedeHue, CMOYEHHBIN Iepu-
MeTp, TUAPaBIMYeCKU paauyc). ['napaBiiviueckre XapaKTePUCTHMKU TOTOKA (pacxof,
CKOPOCTb, JaBJieHWe, 3MIOpPbI paclipefie/ieHrsi CKOPOCTeH MpH JIAMUHAPHOM U TYypOy-
JIEHTHOM TOTOKaX).

Tema 2.2. OcnobHble ypaBuenust 2udpodunamuku. J[udpdepeHiiranbHble ypaB-
HEeHMsl JBWXXEeHHUS UieabHOU >KUJIKOCTU (ypaBHeHHe OWjiepa). Y paBHeHHWe Hepa3pbliB-
HOCTH TNOTOKA. YpaBHeHHe bepHyIuid [iji1 yCTAaHOBUBIIIETOCS! TIOTOKA PeajlbHOW JKUJIKO-
cTU. PU3NYECKUN CMBICI U rpaduryeckasi MHTepIIpeTaruys.

Tema 2.3. Pexcumot 06udicenus ncudkocmu. Onpedenerue nomeps Hanopa. [1o-
nobuve TyufpaBInvecKux siBjieHMH. Kputepruu nmomobusi. PexxumMbl ABMDKEHUS XKUAKOCTH.
Kpurepun pexxuma - uncio Re. Bunbl rupaBivyecKux CONPOTUBJIEHUHN - ITyTeBble U
MecTHble. OnipefieJieHHe TIOTePhb Hallopa Ha TPeHWe MO JIJIMHe MYTU U Ha MeCTHbIe CO-
npotuBieHus. OnbiTel Hukypanze. @opmyiibl st onpesieneHus koabpdunnenTa Jlapcu
IUTs1 JIAMUHAPHOTO Y TYPOYJIEHTHOTO PEXKUMOB JIBUXKEHHS KUTKOCTH.

Tema 2.4. Pacuémuvt mpyoonpoBoodHbix cucmem. @opmymna Illesu u obnactsh eé
npuMeHeHus. CBsi3b k03d-Ta A ¢ k03d-ToM Ille3u. ['mapaBnryeckuii pacyeT KOPOTKUX
Y JUIMHHBIX TPyOOInpoBoioB. [lapansensHble U TOC/eioBaTeIbHbIe COequHeHus TpYyO.
PaBHOMepHO pacripesiesieHHBIM ITyTeBOM pacxoji. PacueT TyMMKOBOM M KOJIBIIEBOU CETH
TpybomnpoBofa. ['nipaBnuyeckuii yaap B Tpybax. [Ipsmon u Henpsimoit ['.Y. onpepnere-
HUe yJapHOTO JaBJIeHUsI U CKOPOCTU paclpoCTpaHeHus yJapHOM BoiHbI. Criocobbl 3a-
mUThl Tpy6onpoBoioB OT ['.Y. ['mapoTapaH - yCTpOMCTBO ¥ IPUHITUIT JEeHACTBUSI.

Tema 2.5. UcmeueHue ncudkocmu u3 omBepcmuii u HacadkoB. Victeuenue xuj-
KOCTHM 4epe3 OTBEPCTUS U HACAJKU MPU MOCTOSTHHOM U IlepeMeHHOM Haropax. Mcrede-
HHUe >XUJIKOCTH M3 OOJBIINX OTBEPCTUH U U3-TIOJI IIUTA IPU M0JIy3aTOIUIEHHOM OTBEp-
CTUH.

Pa3nen3. Texunueckas TepMOJAMHAMHKA

Tema 3.1 BBenenme. OCHOBHBbIe INOHSITHSI U OIpeJieieHHs] TePMOIUHAMM-
ku. CMecu upeanbHBIX ra3oB. [Ipeimer M MeTo[ TeXHUYECKOM TepMOJAWMHAMUKHU.
OHeprus, BUJIbl SHEPruyM KU ee CBOMCTBA. lemioTa U paboTa kak (popmbl Tepenaydu
sHepruu, Pabouee Tesio, [lapameTpnl ompepensitolnye COCTOsIHME Ppabodero Tera.
TepMonrHaMudeckasi cucTtema. TeryioBoe cocTossHMe. PaBHOBeCHble M HepaBHOBEC-
Hble COCTOsIHUS. TepMonuHaMUYecKuid poIecc. Y paBHeHWe COCTOSIHUS UlealIbHbIX T'a-
30B. CoCcTaB cMeChd B MAaCCOBBIX, OOBEMHBIX M MOJISIPHBIX [IOJISIX, COOTHOIIIEHUe
MeXJly MacCOBBbIMH M 00BeMHBIMHU JOsMHU. [IOoTHOCTH cMecu. ['a3oBasi mocTOsTHHAS
CMeCH.

Tema 3.2 TemnoemkocTtb. IlepBbIii M BTOPOH 3aKOHbI TEPMOJAUHAMHUKH.
MaccoBasi, o0beMHass ¥ MOJISIpDHasl TeIUIOEeMKOCTH Tra3a Y 3aBUCHMOCTA MeXJly HU-
mu. CpemHssT ¥ MCTUHHAS TeIUIOEMKOCTH ra3a. TerioeMKOCTh IIPU TOCTOSIHHOM




obbeMe W TpPU TOCTOSSHHOM [aBjieHUd. Popmysibl UM TaOMUILI JJIsl OTIpe/iesieHus
TEeIJIOEMKOCTH ra3oB. TeruioeMkocTy cmecH ra3oB. CozepkaHve 3akoHa U ero ¢op-
MYJIMPOBKUA. AHaJIUTH4YeCKOoe BbIpaXkeHue I1epBOro 3aKOHAa TepMOAWHAaMUKU. [IpuH-
IIMIl 3KBUBAJIEHTHOCTU TeIUIOTbI M paboThl. BHyTpeHHSsis 3Heprusi U ee CBOMCTBA.
OHTanblug Ta3a. Pabota rasza, ee ornpefeiieHre W rpaduydeckoe u3obpakeHue B KO-
oplvHaTtax pv. TepMoMHaMu4eckasi BepOSITHOCTb, HEOOPAaTUMOCTb M CTaTHUCTHKA.
TepMoauHaMuueckass BepOSITHOCTh W 3HTPONUS. JHTPONUS M TeIiooOMeH. JHTpO-
nus ra3oB. CoJiep>kaHre BTOPOTO 3aKOHA M ero GOpMYyJIMPOBKU. AHAJIMTHYECKOe BbIpa-
JKeHHe BTOpPOro 3akoHa. OCHOBHOe ypaBHeHHWe TepMOJWHAMUKU W BbIYMCIIEHHWE 3H-
Tponuu. Jlmarpammel cocrostHust T — s uh — s.

Tema3.3 HccnegqoBanue TepMoaMHaMHUYeCKHUX mponeccoB. KpyroBbie mpo-
necchbl. U30X0OpHBIM, M300apHBIN, M30TEPMUYECKUN U afiiabaTHBIN MTPOIeCChl— YaCTHBIe
CJTydad TOJIMTPOITHOrO Tiporiecca. Mx u3obpakeHne B koopauHatax pv u Ts. Ilo-
JIMTPOTIHBIN TMpoIecC. Y paBHeHWe MONUTPoIbl, OrpeJiejieHHde IOKa3aTessl MOJIUTPO-
nbl. CooTHOIIeHUsT TapaMeTpoB. OmpenesieHne pabOThI, TEIUIOEMKOCTH W TeIUIOTHI
BO Bcex mporeccax. O6mme cBenenusi, Tepmudeckuid KIIJI w1 xonmonwibHbIA KO3(-
¢durnpenT 1MKIOB. [ukn KapHo. Okceprus. TeopeThueckve ITAKIIBI ITOPITHEBBIX
IBUTaTeJjleld BHYTPEeHHero CropaHus. LIMKIIbl OPIIHEeBbIX KOMIIPECCOPOB.

Tema 3.4 Bopsnoii map. Buaxueni Bo3myx. [Iporecc mapooGpaszoBanusi B
pv, Ts, hs  koopauHarax. [lapameTpbl W (QYHKIMM COCTOSIHUS >KHUJIKOCTH M Tapa.
JlvarpaMMBbl COCTOSIHUSL BOJSIHOTO ITapa. TepMoauMHaMHW4YeCcKue IpOIeCChl BOJSIHOTO
napa. TepmoHaMu4ecKue TabJIUIbl BOASHOIO Mapa.

Paznen 4. Teopusi_temnsoodmeHa

Tema 4.1 OcHoOBHBIe NOHATHSI U ONpeJeJieHHUs TeIwioMaccooomeHa. Temn-
JIONPOBOJHOCTD. [IpeiMeT U 3amauu Teopuu TeriooOMeHa. 3HayeHUe TerioobMe-
Ha B IpolleccaX XpaHeHUs W TiepepabOTKM NPOAYKTOB NUTaHUs. OCHOBHbIE TIOHS-
THSI U ompeJiejieHusl. BUJibl NepeHOca TeIlUla: TeIUIONpPOBOAHOCTb. KOHBekIus U Wu3-
nydenue. CIOXHbIU TersiooOMeH. TeMriepatypHoe Tmosie, TemmnepaTypHbIA T'paJiueHT.
3akoH Pypre. Koadpounment temnonpoBogHoctu. [luddepeHimaibHOoe ypaBHeHHe
TeIIONIPOBOJHOCTH. TeruionpoBOAHOCTD INIOCKON M IIUTMHIAPUYECKUX CTEHOK.

Tema 4.2 KoHBeKTUBHBIH Teruioo0MeH. Temnonepenadya npu ¢pa3oBhIX 1epe-
xonmax. 3akoH HeiotoHa-Puxmana. KoaddunmenT temmoornauu. [Tuddepennmanbaoe
ypaBHeHHe KOHBEKTUBHOTO TerioobMeHa. OCHOBBI Teopuu nojio0us. TemiooTaavya npu
BBIHYXJIEHHOM JBH>KeHUH >KUJIKOCTH.

Tema 4.3 Tennomepenauda. Teruionepeiada 4depe3 IUIOCKYHO OJHOCIIOMHYIO U
MHOT'OCJIOVMHYI0 cTeHKH. KoadduiiveHT Temionepe/layd U TepMUYeCKOe COTPOTUBIIe-
HUe Teruionepenade. Teronepenada yepe3 IMUAJIMHIPUYECKYIO OJHOCIOWHYIO U MHOTO-
CJIOVHYIO CTeHKH. TernioBast U30JISIUSI.

Tema 4.4 TemtoooMeH u3znyuyeHueM. OCHOBHbIe TIOHSITHSI U OIpeJieyieHus. 3a-
KOHbI HM3JTyYeHUs] peallbHbIX TeJl. TelioobMeH Mex]ly MOBEepXHOCTSMU TeJl, YIJIOBbIe
koaddutirenTol. OCOOEHHOCTU U3TydeHUs Ta30B. KoapdulireHT oTauu U3mydeHreM.

Tema 4.5 OcHOBBI pacuéTra TeIUI000MeHHBIX amnmaparToB. Ha3HaueHue, kiac-
cudHKaIms U CXxeMbl TelJIOOOMeHHBIX amnmapaToB. [IpyuHIuMn pacyera TermioobMeHHBIX
anmnapaToB. KOHCTpyKTHUBHBIA U MTOBEPOYHBIM TeIIOBble pacyeThbl TEIJIOOOMEHHBIX all-
napaToB. CpefgHuii TemnepaTypHbld Hamop. OCHOBBI THMAPOJVWHAMHYECKOIO pacyera
TeryiI00bMeHHbIX amnmnapaToB. Crocobbl UHTEHCH(UKAIIMKU TelyioobMeHa Mpu oJiHOda3-
HOM Te4YeHWU Ta30B U XKUJIKOCTH, IIPA KUIIeHWH U KOHAEHCAIUU NPUMEHUTEeIbHO K BBI-
COKO3pDEeKTUBHBIM TEIIOOOMeHHBIM ariapataM. CoBpeMeHHble KOHCTPYKIIMU TPyOua-
THIX U TUIACTUHYATBIX TeIJIOOOMEHHBIX anmapaToB. MeTonbl oleHKU 3¢G(eKTUBHOCTH
MHTeHCUUKAIIUY Telio0OMeHa ¥ ONITUMHU3alIKs TerIO0OMeHHbIX allllapaToB.




4. YuebHO-MeToaHYyeckoe W HHOpMaAUHOHHOEe obecrieyeHHe IHMCLMILIHHBI
(Momyns)
4.1. CnicoK OCHOBHOI JIMTepaTyphl

1. lrepennuxt, [.B. I'nppasnuka : yuebuuk / JI. B. lllTepennuxr. — 5-e u3f.,
crep. — Cankr-IlerepOypr : Jlanb, 2022. — 656 c. — ISBN 978-5-8114-1892-3. —
Tekcr : anextpoHHbIM // JlaHp : 37ekTpoHHO-OMOnMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/212051.

2. Cemenos, 0. I1. Temtorexnuka : yyebnuk / FO.I1. Cemenos, A. b. JleBuH. —
2-e u3j. — Mocksa : UHOPA-M, 2023. — 400 c. + Jlomn. Marepuainl [DneKTPOHHbIA
pecypc]. — (Beiciiee o6pa3oBanue: bakanaBpuar). — DOI 101 7/7972. - ISBN
978-5-16-010104-0. - Texcr : 37IeKTPOHHB##—— URL:
https://znanium.com/catalog/product/1939094. B iR

4.2. CnIHCOK NONOJIHMTEeILHOM JIHTepaTyphl

.~ 1.Kymuuos, B. A. Temnorexuuka: YueGHoe mocobue’/ B.A. Kyii
Kapramos, E.B. Credaniok. - M.: KYPC: HHI] UHOPA-M;:2019.<424 c.: un;
(Beiciree obpasoBanue). - ISBN 978-5-905554-80-3. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.ru/catalog/product/977184.

2. Kpyrnos, I'. A. Ternorexnuka / I'. A. Kpyrnos, P. H. Bynrakosa, E. C. Kpyr-
noBa. — 4-e u3g., crep. — Caukr-IlerepOypr : Jlansp, 2022. — 208 c. — ISBN 978-5-
507-45269-9. — Texcr : 3y1eKTpoHHbIN // JIaHb : 371eKTPOHHO-6MbIMOTEYHas CHCTeMa.
— URL: https://e.lanbook.com/book/263066.

3. Moprynos, K. Il. T'uppaBmuka : y4yebnuk / K. II. Moprynos. — CaHKr-
[Tetep6ypr : Jlaub, 2022. — 288 c. — ISBN 978-5-8114-1735-3. — Tekcr : 271eKTpPOH-
HbIH // JlaHb : 3J1eKTPOHHO-O6UbIMoTeYHas cucrema. — URL:
https://e.lanbook.com/book/211682.

4. Kpecrun, E. A. 3afgayHuK IO TUpaBiKKe C IIPMMepPaMH pacyeroB : y4yeOHoe

nocobue s BysoB / E. A. Kpecrun, U. E. Kpectun. — 6-e u3g., crep. — CaHKT-
[lerepbypr : Jlanb, 2025. — 320 ¢. — ISBN 978-5-507-53883-6. — TekcT : 2/1€KTpOH-
HBIH // Jlanb : 3JIeKTPOHHO-6UbIIMoTeYHAas cucrema. — LR

https://e.lanbook.com/book/503449.

4.3. Ilepeuenbp pecypcoB HHQOPMAIHOHHO-TeIeKOMMYHHKAIIMOHHONH CeTH
«HaTepHeT”

Tabnuua 3. [lepeueHb HHPOPMALMOHHBIX PECYPCOB

No HaumeHoBaHue Anpec
/11
1. | Elibrary.ru anextpoHHass 6ubivoTedHas cucTema http://elibrary.ru.

2. | UHpopMalMOHHBIH MOpTan 10 YCTPOWCTBY, pacyery U npo- | http://www.hydro-pnevmo.ru
eKTHPOBAHMIO THIPOITHeBMOCHCTEM
3. | O6beMHEeHHbI HHCTUTYT BHICOKUX Temneparyp PAH http://www.thermophysics.ru
4. | CripaBounMK mo TemnoduandeckuM CBoWCTBaM BemectB U | hitp://www.Thermalinfo.ru

MaTepuaJioB B 3aBUCHMOCTH OT TeMIIepaTyphl U JaBJIeHHUs




4.4. MeToquueckue YKa3aHUA IISI 00y4aIONUXCS 110 0CBOCHHUIO TUCITUILIIN-
HBI (MOJIYJII0) U CAaMOCTOSITeJILHOI PadOoTHI

1. TugpaBnMka U TeIUIOTEXHWKA: 3aJlaHUSI U MEeTOJNYeCKHhe YKa3aHUs TI0
BBITIOJTHEHHIO CAMOCTOSITeJIbHOW M KOHTPOJIbHOM paboTel. / HoBocubup. roc. arpap. ys-
T, WHXeH. WH-T; cocT.: Xpucrenko A.I'., Jlumenko A.A., IlmenoB E.A. —
Hosocubupck, 2022. — 56 c.

2. JlabopaTopHbIM NpaKTUKyM 1O Kypcy «l'uipaBivkay» / Metoidyeckue ykasa-
HUS 110 BBITNIOJIHEHUIO JIJaOOpaTOPHBIX paboT ISl CTYJeHTOB OOy4YaroIIMXCs 110 HalpaB-
neHusM noarotoBku: 35.03.06 Arpounkenepus, 23.03.01 TexHosorust TpaHCIOPTHBIX
nporteccoB, 23.03.03 OkcruryaTalisi TPaHCIOPTHO-TEXHOJIOTUYECKAX MaIllMH M KOM-
71eKCoB, 44.03.04 IIpodeccronanbHoe obydenne (o otpacisam), 20.03.02 ITpupomo-
0OyCTpPOMCTBO M BOjiOMNOJIb30BaHue, cocT.: Iumenko A.A., Xpucrenko A.I'., ITieHoB
E.A. — HoBocubupck, ®I'bOY BO HoBocubupckuii I'AY, Umxkenep. un-t., 2022. — 84
C.

3. TemnotrexHuka: pabodasi TeTpajb i JiabopatopHbix paboT / HoBocub.
roc. arpap. yH-T; Umxken. un-T; coct . E.A. [TmmenoB— HoBocubupck, 2022. — 32 c.

4.5. Ilepeyens MH(pOPMAIMOHHBIX TEXHOJIOTHM, MCHOJb3yeMBIX IIPH OCy-
IIECTBJIEHHH 00pPa30BaTeJILHOr0 MpoIecca Mo JUCIHILINHE (MOAYJII0), BKJIIOYAs
nepeyeHb JIMIIEH3HOHHOTO U CBOOOJHO PacCIpOCTPaHAEMOro MPOrpaMMHOro odec-
neyeHUus1 1 ”HPOPMAITMOHHBIX CIIPABOYHbBIX CUCTeM, HaTrJISTHBIX IOCOOMIA

ObpazoBaTesibHBIN TIPOLIECC M0 TUCIUILIMHE MTO/JIepXKUBAeTCs CPeICTBaMU 3JIeK-
TPOHHOM MHGOPMAIIMOHHO-00pa30BaTe/IbHOM CpeJibl Y HUBepcUTeTa, KoTopas obecrie-
YUBaeT:

- IOCTYTI K U3[JaHUSIM 3JIEKTPOHHBIX OMOIMOTEYHBIX CUCTEM U 3JIEKTPOHHBIM 00pa30Ba-
TeJIbHbIM pecypcaM, yKa3aHHbIM B pabodeil mporpaMme, depes JINYHbIN KaOUHET CTY-
JleHTa U TperojaBaTesis;

- B3aUMO/IENCTBHE MeX]ly Y4aCTHUKaMHK 00pa30oBaTesIbHOTO MPOoIiecca, B TOM YKCiie
CUHXPOHHOe U (W) aCHHXPOHHOe B3aUMO/IeNCTBYe MOCPeJICTBOM ceTu MHTepHeT.

Tabmuma 4. [lepeuenb MUIIEH3MOHHOTO ¥ CBOOOAHO PacCIPOCTPaHSIEMOTO
IIPOrPaMMHOT0 0OecIiedeHus

No Haumenosanue Twun muieH3uy UM
/1 mpaBoobJIaiaTesnb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | Bpoysep Mozilla FireFox Mozilla Public License
4. | IToumoBuiii knuenm Thunderbird Mozilla Public License
5. | Daiinobulii meHedocep FreeCommande Becnaamuas

Tabmuia 5. [lepedyens miakaToB (110 TeMaM), KapT, CTEHOB,
MaKeToOB, IIpe3eHTanui, GUIbLMOB U T.J.

No Tun HavmenoBanue [Ipumeuanue
/1

1 [Imakart CBoricTBa XXUOKOCTU. BI3kocTh

2. [Tnakar OcHOBHOe ypaBHeHHe THOPOCTaTUKU

3 [Tmakar JlaBiieHre )XUIKOCTU HA TPOM3BOJIbHO OPMEHTHUPOBAH-




HYIO IJIOCKYIO ¥ KPHUBOJIMHEHHYIO ITOBEPXHOCTh

4, Crenpgy HccnemoBanve paboThl THAPOCTATHYECKUX MAITHH
5. Crenpg OmnpeniesieHUIO CHJIBI JABJIEHUs HA CTEHKY
6. Creng HccrneioBanye OTHOCHUTENIBHOTO TIOKOSI XKUIKOCTH
7. Crenn Onpepenenue uncia PeiiHonbaca
8. Crenn HTI 17.000 «I'uapaBnvkay;
9. Crenpgy OmnpeniesieHyie  COMTPOTHBIIEHUS TPEHUIO TPYD
10. Crenpg HccnepoBanus pexxuma paboThI ITeHTPOOEKHOT0 Hacoca

5. Omicanne MaTepuajJIbHO-TEXHUYECKOH 0a3bl

Tabnuia 6. [lepedyenb UCoONb3yeMbIX TOMEITeHUN:

No Tun aynuropuun [Tepedenn obopymoBaHUS
ayIUTOPUU
H-109 AynuTopust [i71s1 TPOBe/IeHUst OObopy/ioBaHa: MPOEKTOpP, KOMIIbIOTEp, JI0C-

3aHSTHM JIEKIITMOHHOT'O THIIA

Ka y4eOHasi, IPOEeKIIMOHHBIM 3KpaH

H-104 «JlabopaTopus
T'MIPABIIMKY U TUAPO-
ra30JUHAMUKI

AynuTopus AJist IpOBeIeHUs 3aHsl-
THM JIEKIIUOHHOI'O TUIIA, 3aHSATUU
CeMMHapCKOr0 TUIIA, TPYNIOBBIX U
WHJIMBUTyaJIbHBIX KOHCYJIbTAIUMH,
TeKyIIIero KOHTPOJIsl ¥ IIPOMEeXY-
TOYHOM aTTeCcTallku.

O6opymoBaHa: BUIEONPOEKTOD, UHTEPaKTHUBHAS
IIOCKa, J0CKa y4eOHasi, HOyTOyK IepeHOCHOH,
J1abopaTOpHLIE YCTAaHOBKU:

-MCClefioBaHre paboThI THIPOCTAaTHYECKUX Ma-
IIIVH;

- OTIpeJIeJIeHUIO CHJTBI JIABJIEHUS Ha CTEHKY;

- MCCJIeIOBAHKE OTHOCUTEILHOTO TTOKOS XKH/T-
KOCTH;

- omipejiesieHre Yncia PeitHomb/ca;

-HTII 17.000 «['mppaBimkay;

- oTIpeJieieHHe  COTIPOTHUBIIEHUsI TPEHHUIO TPYO.

H-102 «JIabopaTopust
TEeIJIOTeXHUKHU U TeIlsIo-
dbusukmu».

Aynuropus 11 TPOBeJIeHUsI 3aHATHI
JIEKITMOHHOT'O THUIIA, 3aHATHUHN CeMu-
HApCKOTO TUIA, TPYIIOBBIX ¥ UHOU-
BUIyaJIbHBIX KOHCYJIbTALIUH, TEKyIIe-
T'0 KOHTPOJISL ¥ IPOME)XXYTOYHOH aTTe-
CTaluy.

O6opynoBaHa: TeJeBU30p, J0CKa yuebHasi, HOyTOyK
IlepeHOCHOM,JJabopaTOpHble YCTAaHOBKH:

- ollpeJieJieHus! TeIlJIOEMKOCTH, IToKa3aTeJisl afaraba-
TBI, SHTAJILIIUY U BHYTPeHHe! 3Hepruy;

- onpefienieHus1 KO3dPUIMeHTa TeII00TAauH;

- olIpeJieJieHus! [JIsl UCIIBITAHUS HarpeBaTeIbHOTO
pubopa;

- HCCIIeIOBaHUS TelyIonepejady BO/ITHOTO TeIIo-
0OMeHHUKA;

- UCTIBITAHYE [IEHTPOOEXKHOTO BeHTHIISITOPA;

- MCCTIeZJOBaHMe TIpoIiecca Napoobpa3oBaHus U KOH-
JIMHCAIIWH.

6. HOpﬂIIOK dATTeCTallui CTYJI€eHTOB I10 TUCIIUILINHEe

,HIIH dTTeCTallur CTyAeHTOB II0 NUCHOUIUIMHE HWCIIOJNIb3yeTCd TPpaJUIIMOHHAA CH-
CTeMd KOHTPOJIA U OlleHKH YCIIeBAeMOCTH o6yqa}oumxc;1.




7. CornacoBanue padouei NporpamMmsl

CooTBercTBYyeT yueOHOMY IUIaHY, yTBepxkaeHHOMY YueHbIM coBerom PI'BOY
BO YnuBepcurer 6MOTEXHOJIOIUH, ITPOTOKOI OT « 25 » nekabps 20 25 r. Ne 8

Pabouast nporpamma o6cy>k[ieHa U yTBepJKIeHa Ha 3ace[JaHiK Kadephl
IIPOTOKOJ OT «13» sstHBapst 2026r. Ne6

3aBeayroumun kadpeapon . T;;é Me3seHoB A.A.

(MOJKHOCTD) MOANHCE ®H0
[Ipencenarens metoguyeckoro copera MU %wv)/ Bynedept B.A.
(IOMZKHOCTD) ]'[JJIHPPC]: v PHUO

Pabouas nporpamma obcy»/ieHa ¥ COOTBETCTBYeT yuyeOHOMY IUIaHy, YTBEepsKiIeH-
HoMy Yd4enbiM coBetoM PI'BOY BO YHuBepcurer OMOTeXHONOTMH, NMPOTOKON OT
«_» 20 r.No_

H3menenunt He TpebyeTcsi/u3MeHeHUs] BHeCeHbI B paszesi(-bl):

HY)KHOE MOAYePKHYTb

[Tpencenarens Mmetonguveckoro coserta UM Bynedept B.A.
(nomwKHOCTE) MOAITHCE U0

Pabouas nporpamma ob6cy»xieHa ¥ COOTBETCTBYeT y4eOHOMY IUIaHy, YTBepK/IeH-
HoMy YdeHbM coBeToM PI'BOY BO YHuBepcureT 6M0TEXHOIOTHH, TPOTOKOJI OT
«__» 20 r.Ne__

M3ameHeHu# He TpebyeTcs/U3MeHeHHs BHeCEHbI B pa3jes(-bl):
HY#HOE [N0OYEepPKHYTb

[Ipencenatens metoguyeckoro copera MU Bynedept B..
(IO/DKHOCTB) TMOAMMCD $HO
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