





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEPMOJIVHAMUKA " TEIIVIOIIEPEJTAUA

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:

ITICK-4 — cnocoOHOCTh pa3pabaThiBaTh COBPEMEHHBIE TEXHOJIOTHUH MPOU3BO/ICTBA ITaTPOHOB U T'UJIb3

@®opmMHpoBaHH1IO KOMIIETEHLUIN CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IICK-4

3HAHUA:

TeopeTHuecKre: pa3pabaTbiBaTh (U3UYeCKMe CXeMbl W MaTeMaTMyeCKhe MOJeNd TIpOLiecCOB
Tern000MeHa;

MpakTUYecKue: pellleHWe MaTeMaTH4yecKUX Mojierield IpOLeCcCOB TerjionepeAayd, BbiAesss W3 HUX
OCHOBHbIE U BTOpOCTeleHHble, OIpeJe/iATh WX TUI, XapaKTepHble TlapaMeTpbl, B3aWMOCBS3b UX
XapaKTepUCTHUK;

YMeHus:

B/aZleTh HaBbIKAM{ aHa/M3a IPOLIeCCOB TeriooOMeHa B HEPreTHUYeCKHUX YCTAHOBKAX, MCIIO/B30BATh
TIPYHLIUITEI TETVIOU30JISILUNA WM UHTeHCU(UKALMK SHepreTUYeCcKUX YCTPOMCTB, OLIeHKON WX 3((eKTHBHOCTH,
aHa/IM30M IyTel MoBbIIeHNs 3 QeKTUBHOCTY;

HaBbIKU:

Ha YPOBHe IIpe/|CTaB/IeHU: TeopeTHUecKre OCHOBBI U UMeThb IpaKTHUUeckKue HaBbIKU MCIIO/b30BaHUS
3aKOHOMEpHOCTeH 0CHOBHBIX ITPOLIECCOB TEII000MeHa;

Ha YPOBHE BOCHPOMW3BEJEHHs: METOZbl aHa/ju3a W PAcUyéTOB TapaMeTpOB IPOLIECCOB TeryioobMeHa,
OCBOWTH O0COOEHHOCTM pacuéra TeIuionepeAaud TIPpH [JBW)KEHWH TeIUIOHOCUTeNsi B KaHamax, IyTH
VHTeHCH(YKaIUY TeriooOMeHa 1 TeTyIon30/IsIL1Y;

Ha YpOBHe TIOHMMaHUs: 0COOeHHOCTH pacuéra TeryioobmMeHa 1py GOBIION CKOPOCTH TEMJIOHOCUTeNel
Y TIPY Ha/IMUMU MX XMMHUUEeCKOTro TpeBpallieHust WK (ha3oBoro nepexoza.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna TEPMOJVMHAMMWKA U TEIVIOIIEPETAYA sBnisieTcsl AUCLIUIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATHUKA, ®PU3NKA.

CogeprxaHue AVCLUIUIAHBL  SIB/ISTETCS oCHOBOH nnsi  ocBoenusi aucouivH: HAI'PEB U
HAI'PEBATEJ/IBHBIE YCTPOUCTBA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-2 — CriocobeH caMoCTOSATe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyeCcKye,
eCTeCTBeHHOHay4HbIe, COLMalbHO-3KOHOMUYeCKHe 1 podeCcCroHaIbHble 3HAHUS /151 pellieHus
WH)XeHepHbIX 3a7a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IICK-4

Paspen 1. BBeenue, ncropuueckasi cnpaBka. OCHOBHBIE IOHATHS U
onpepenenus. TepmoanHamuka. TepmMoHaMuueckast cucrema, pabouee teso, T
rapameTpsl U nporiecchl. Peakcarys cuctembl. VijeanbHblii ras, TepMHUYeCcKoe
YypaBHeHHe COCTOSTHUA U/iea/IbHOI'0 U peasibHOr'o ra3os. dusnueckue TapameTpsl
rasa. CMecu rasoB. YpaBHeHue Maiiepa.

a

Pazpen 2. DHepr Tep! KO¥ CHCTeMBbI C BHelIHel cpe/oii.
OHeprusi, TerioTa 1 paboTa. I1epBbIii 3aKOH TePMO/JMHAMUKHI. DJIeMeHTapHbIe
nporiecchl. PacyéTt napamerpos mporieccos. IIprMepbl peabHbIX POLIeCCOB.

10

Paspen 3. Bropoii 3akoH TepmopuHaMuKu. Ilukibl, ux s¢gdekTuBHOCTD. LMK
KapHo kak 3TasoH 3¢hdekTiuBHOCTH peobpa3oBaHust sHepriu. [IoHATHe SHTPONUU
1 3KCepruu cucteM. Luk/bl ¢ (ha3oBbIMH NepexofaMu. LIMK/T XOMOAUIBHBIX
YCTaHOBOK.

10

10

Pa3pen 4. TepMogHaMuKa NoToOKa rasa. [lepsblii 3aKOH TepMOANHAMUKY 1St
TMPOTOYHBIX chcTeM. OCOBEHHOCTH TeueHHs rasa Io corviam U guddysopam. Corio
JlaBaJisi, IPHHLMIIBI YCKOPEHUs TI0TOKA ra3a JI0 CBePX3BYKOBBIX CKOPOCTeii.
ITapameTpbl I0TOKA ra3a Ha BbIXOZe U3 COILIA.

12

10

Paspen 5. Ananu3 3¢ eKTHBHOCTH peasibHbIX TEIIOBbIX MALLHH METO/0M
uKa0B. O606ménHs tukn JBC. LHuka I'TY. Liukn komnpeccopa. [TyTi
TIOBBILIEHHST 3((eKTUBHOCTH MaILVH.

12

10

Paspen 6. OcHoBEI TeopHu Terioo6meHa. O61ye noHsTHs. OCHOBHBIE TIPOLIECChI
TernnooOMeHa: TeTIONPOBOAHOCTh, KOHBEKLIUS, TETIOBOe H3/TyUYeHHe.
Ternnornepesaya. Ob11Kie MPUHIMIBI TOCTAHOBKH 3a/la4kl O TeIlIonepe/ave.

12

10

Paspen 7. TenionpoBogHOCTb, 3aKOH Dyphe. YC/10BHS 0AHO3HAYHOCTH /15
3ajiau TeryionpoBoAHocTH. CTallioHapHasi TelJI0NPOBOAHOCTb. YpaBHeHHe
Jlanaca B 3ajja4ax TeM/IONPOBOAHOCTH I/IOCKOM M LIMJIMHAPHYUECKOH OfHO- U
MHOTOC/IONHOM CHCTeMBl, Terionepeziaya yepes cTeHKy. Terionsonsius.
HecralnmoHapHas TerionpoBoAHOCTb TeJl. YpaBHeHHe Pypbe-Kupxroda B 3afauax
HeCTaLMOHAPHOH TerI0NpoBOAHOCTH Ha MPUMepe TOHKOH I1acTUHbL. Temn
M3MeHeHHUs TeMIlepatypbl Tesia. PacuéT BpeMeHH HarpeBa (OX/IaXK/eHus1) Tel B
3aBHCHUMOCTH OT YCJIOBHH B OKpY»Karoljeii cpefie.

11

10

Paspen 8. K T] 1ii Ter1000! Terutootgaua. I'nnoresa HetoToHa 0

Tenyoot/ave. [ToHATHe O MOrpaHAYHOM C/I0€ B IIOTOKE Ha IIOBEPXHOCTH Tejla.
JubdeperipanbHoe ypaBHeHHe TelI00TAauu. BHellHe 1 BHYTpeHHHe 3a/jaui
Tenn00TAauM. KpruTepuu nogo6ust mpoLieccoB TerooTAauu, KpUTepraabHoe
YPaBHEHNeE TeIiIooTAauu. ITocraHoBKa 3ajauu o pacqéTe TernJIo0TAauu.
BbIHy)KzIeHHasi ¥ CBOOO/IHast KOHBEKLMS TTOJBIKHO# cpefibl. [paHUYHbIe YCI0BHUsI
pelleHus U BU/ibl KpUTepUabHbIX ypaBHermi/‘l TernJiooTAa4yu B 3aBUCUMOCTH OT
yC/IOBHIA IpoLjecca.

12

10

Paspen 9. Tenioo6MeH Ter. H3ITy OCHOBHBIE 3aKOHBI U3/Ty4eHHUs.
I/I3J'ly'—IEHI/IE abCoMmoTHO I{épl—l()l"O U Cceporo Tesa. I/I3J'Iy‘-IEHI/lE B CHCTEME peabHbIX
Tes. OCOGeHHOCTH M3/TyYeHHs ra30B. PacyéT TernsioBoro noToka B CHCTeMe
peasibHbIX Te/l.

12

10

Pazpen 10. Hecr PHBIH Teri000 YpaBHeHMs HeCTallMOHApPHOH

TennooTAaun. Pery/isipHbIii ¥ Hepery/spHbIi PeXXuMbl OXaxieHus. Temr
OXJIaXKAEeHUS.

11

10

Bcero 3a 8 cemecTp

108

51

17

17

17

57

100

Bcero no gucuuninHe

108

51

17

17

17

57

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep n HanmeHOBaHue

pasje/a JUCIUIUTHHbI

Tema MNPAKTHYECKOr'o 3dHATUA

Oo0neMm,

aya.
4acoB

Pazpen 1. Beegenue,
HMCTOpUYEeCKas CripaBKa.
OCHOBHBIE IOHSATHS U
onpeJie/ieHusl.

VpeanbHbli ra3, TepMUYeCcKOe ypaBHEHUe COCTOSIHUS
W/lea7lbHOTO U peaslbHOro rasoB. dusudyeckue napameTpbl
rasa. CmecHu ujiea/bHbIX U peasibHbIX ra3oB.

Pasgen 2. DHeproodbmeH
TepMO/IMHAMUYE CKOH CUCTEMBI
C BHeLlIHeH CpeJou.

TIPOLIECCOB.

AHanuTHUeckoe OmKrcaHue, 0COOeHHOCTH TTpeobpa3oBaHUs
3HEPIUH, PacyéT rMapaMeTpoB TePMOJUHAMUYE CKUX

Pa3men 3. Bropoii 3akoH
TepMOIMHAMUKY. LTUKIIbI, KX
3¢ PeKTUBHOCTb.

PacuéT mapameTpoB ¥ 3¢(eKTUBHOCTH LIUK/IOB TEIUIOBBIX
MallvH Ha nipuMepe nukna [IBC.

Pasgen 4. TepmogrHamMuka
I0TOKa rasa.

Pacuét mapaMeTpoB ra3a Ipu TeUeHUH 10 COT/IaM U
muddy3opam. Coruto JlaBasis.

6

11130




5 |Pasgen 5. Anamu3
3¢bdeKTUBHOCTH peabHbIX
TETIOBBIX MAallliH METOJOM

Pacuét napamerpoB u anamus 1ukia ['TY. Kpusnc
paborocriocobnoctu I'TY.

L[UKJIOB.
Bcero 3a 8 cemMecTp 17
3.3. JTaGopaTopHbIi NPAKTUKYM
No Homep n HaumeHOBaHMe pa3jiesa Obrem,
w/n S — Tema /1a00paTOPHOTo NPaKTHUKyMa aya.
4acoB
JIP-Nel. VccnemoBaHue mporiecca
1 |Pa3men 6. OCHOBBI TEOPUH TEMI00OMeHA.  |TEMIONPOBOJHOCTU B MeTa/IIax METO/IOM 3
IJIMHHOTO CTepxKHs (MeTo Dypbe).
Pasgen 7. TernonpoBOAHOCTD, 3aKOH JIP-Ne2. VicciejoBaHye TeTI0NPOBOAHOCTU
2 |Dypbe. YC10BYS OQHO3HAUHOCTHU 1S 38/ja4 |TETIJIOU30JIALIMOHHBIX MarepyasioB MeTO0M 3
TEeI/IONPOBOAHOCTH. LWJIMHAPUYECKOTO CI0Sl.
JIP-Ne3. VcciieoBaHre KOHBEKTUBHOM
3 |Pa3zgen 8. KOHBEKTUBHBIN TEMI000MeH. TEeTUI00T/Iauu CBOOO/IHOM KOHBEKIIUEH Ha 4
TOBEPXHOCTH LIWJIUH/PA.
4 Pasgen 9. TeryiooOMeH TeI/IOBLIM JIP-Ne4. MccnesoBanye TeIJIOBOIO U3/IyYeHUs B 4
H3/1y4YeHUeM. CUCTEME peasibHbIX TeJl.
JIP-No5. VcciiemoBaHre 3akOHOMepHOCTeH
5 |Pasgmen 10. HecraljoHapHbIHM TeI000MeH. (HECTALMOHAPHOM TeIIONPOBOAHOCTH IIPU 3
OXJIKJEHUU TeJl.
Bcero 3a 8 cemectp 17
3.4. CamocrosiTennbHas pabdora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesa Oompem,
o/ S ——— Copep)kaHue yueOHOro 3afaHus 4aCoB
1 Paznen 1. BBefieHue, uctopuueckasi CripaBKa. [ToaroToBKa K JIEKLUSM U TTPAKTUUe CKUM 4
OCHOBHBIE TIOHSITUSI U OTIpefie/ieHusl. 3aHATUSAM
7 Pazpen 2. 3Hepl"006UMEH TEEMOAHH&MHHECKOﬁ IToaroroBka K JIeKL{MSM U [IPaKTUYeCKUM 4
CUCTEeMBI C BHeIIHel cpefioil. 3aHATUSAM
N PacuéT nmapameTpoB U 3¢ (heKTUBHOCTH
3 Pa3pen 3. Bropoli 3aK0OH TepMOJUHaAMUKHU. LIMKIOB TETUIOBbIX MAIIIMH HA TIDHMEPE 5
Huksel, ux 3¢ (GeKTUBHOCTD. 1kna JTBC.
4  |Pa3gen 4. TepmoauHaMuKa MOTOKA rasa. TTOArOTOBKa K JIKLHMAIM H MPaKTHHECKIM 6
3aHATUSAM
5 Pa3men 5. AHanu3 3¢ deKTUBHOCTH peaibHbIX  ([I0ATOTOBKA K JIEKIUSIM U TTPAKTHYE CKUM v
TEeI/IOBBIX MalllMH METO/0M LIUKJIOB. 3aHATUSM
6 [MoaroroBka K aboparopHoii pabote Ne 1 2
7 |Pa3men 6. OCHOBBI TeOpUM TETIOOOMEHaA. Hamnrcanue oruéTa mo JIP Nel 2
8 IToaroroBka K JIeKLUAM 3
9  |Pa3gen 7. TenmonpoBogHOCTE, 3aK0H Dypee. IloAroToBKa K NeKIUsAM 3
10  [YcnoBust 0fHO3HAYHOCTH /IS 33184 [ToaroroBka K maboparopHoii pabote Ne 2 2
11 |Ter/I0NpOBOAHOCTH. Hanucanue otuéta ro JIP Ne2 1
12 IToaroToBKa K JIeKI[HASIM 3
13 |Pa3gen 8. KoHBeKTHUBHBIN TeTio0OMeH. [MoaroroBka K aboparopHoii paboTe Ne3 2
14 Hanucanue otuéta mo JIP Ne3 1
15 IToaroTroBKa K €KUM 3
16 |Pazgen 9. TeriooOMeH TenoBbIM U3nyueHreM. ([loAroroBka K siabopatopHoii pabote Ned 2
17 Harnncanue otuéta no JIP Ne4 1
18 IToaroTroBKa K €KUM 3
19 |Pazgen 10. HecramyoHapHbIi TemioobMeH. [MoaroroBka K 1abopatopHoit paboTe Ne5 1
20 Harnrcanue otuéra mo JIP Ne5 2
Bcero 3a 8 cemecTp 57
7 11130




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 516 7 8 9 10 11 12 13 14 15 16| 17
OrTu. 110 OrTu. 110 OrTu. 110 OrTu. 110 OrTu. 110
8 Tect|Tect|Tect|/Tect|IP TP TP P TP TP TP [P|3au.

Ycii0BHBIe 0003HAUCHUSA:

Tect — TecrT;

3da4. — 3a4erT.

Ortu. 1o JIP — otuet nio JIP;

[P — nuarHocTrueckasi paboTa;

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx dpopmax:
JMarHoCThYeckas pabora;

TeCT;
otuet 110 JIP.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

3a4yeT.

11130




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

. B. B. CaxuH. . OcHoBsI TerioTexHuku. CI16.5I'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2007, 371. pec.

. B. B. CaxuH. . OcHoBsI Teriotexuuky. CI16.6I'TY "BOEHMEX" um. 1. ®. Yctunora, 2007, 91 3k3.

. B. B. CaxuH. . TepmoguHamuka sHepreruueckux cucrem. CI16.BT'TY "BOEHMEX" um. [I. ®.

Ycrtunoga, 2005, 3. pec.

4. B. B. CaxuH. . TerioobMeH B ofiHOpogHOM cpefie (Teronepeaaua). CI16.5I'TY "BOEHMEX" um. 1. ®.
YctunHoBa, 2017, 76 3K3.

5. B. B. CaxuH. . Terzioo6menHsie anmapatel. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 122
9K3.

6. B. B. Caxun, B. I1. [ITanumos. . Tertonepenaua. CII6.6I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2003,
3J1. pec.

7. B. B. CaxuH, E. M. TI'epivmaH. . TepMoAHaMKUKa SHepreTUUeCKUX CUCTEM B MPHUMepax U 3ajauax.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2016, 241 3K3.

8. B. B. CaxwuH, E. M. T'epuman, Y. B. TetepuHa. . Teronepegaua. CI16.BT'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2020, 86 3k3.

9. B. B. CaxuH, E. M. T'epsiuman, H. A. Bprikos. . Terutonepeaua B mpuMepax ¥ 3agauax. CI16.BI'TY

"BOEHMEX" um. . ®. YctuHoga, 2019, 84 k3.

W N

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He TpebyeTcsi.

5.3. Ilepuoguyeckue U3gaHust:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIUTUINHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

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

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

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

4. https://ibooks.ru/ — 3BC A#0OyKc.py - 3T0 60/BIION BBIOOP aKTya bHOMW JIMTepaTyphI /A/Is Ballei
OUOMMOTEKH B 3/1IEKTPOHHOM BUJE;

5. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-0MO/HOTeYHast chcTeMa.

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

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCCIeJ0BaHUH.

VHbopMalLMOHHBIe CITPaBOUHbIE CUCTEMBI:
1. Texakcrept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbI, MpaBuia, CTaHAapThI
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.
5.5. IIporpamMMHOe obecrieueHue:
He TpeOyeTcsi.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

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

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCTaHOBKA [Ijisi UCC/IeZIOBaHNMSI HeCTAllMOHAPHOW TETIONIPOBOHOCTH B PETY/ISIPHOM
pekuMe OXJIaKAeHHs Tesla;

2. JTabopaTopHasi yCTaHOBKA /i1 UCC/Ie/JOBAHUSI TEM/IOBOTO U3TYUEHHUS B CUCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /11 UCC/Ie/[OBAaHMsI TEIJIOOT/[auM TIPY CBOOOIHOM IBWKEHUM BO3yXa;

4. JTabopatopHast yCTaHOBKa [/is1 UCC/IeI0BaHMsI TETUIONPOBOJHOCTH JJIMHHOTO CTEPIKHS;

5. JTaboparopHasi yCcTaHOBKa AJIsl UCC/IeJOBaHUS TEIJIONPOBOJHOCTA METOAOM TPYOBI.

6.4. Ilpouee:

1. pabouee MeCTO TpernofaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJUHAMU KA U TEIUVIOIIEPEJAYA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TEPMOJJUHAMMKA W TEIUVIOIIEPEJAYA sBrisieTcs [JUCLUMIUIMHON 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsienuto 17.05.01 Boenpunacbl u e3pbleamenu. JUCIUTIIMHA peanu3yeTcss Ha dakyabrete A PakeTHO-
kocmuueckol TexHuku BI'TY "BOEHMEX" um. [.®. YcruHosa kadezapoit A9 IIJNTASMOT'A3OUHAMUKA
N TEIIJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-4 criocobHoCTh pa3pabaTbiBaTh COBPEMEHHbIE TEXHOIOTHUH [POU3BO/ICTBA TaTPOHOB U THIIb3.

Copep>kaHue AUCLUATIIMHBI OXBaTbIBAaeT KPYT BOIIPOCOB, CBSI3aHHBLIX C M3/I0XKEHUEM TeopeTHUueCKHUX OCHOB U
(hM3MUeCKOM CYIITHOCTH OCHOBHBIX TEPMOJIMHAMUYECKHX TMPOLIeCCOB U MPOLIECCOB TemyioobMeHa, METO/IOB MX
aHa/M3a, WCC/IeIOBaHUS W PacuéTOB IapaMeTpPOB, OCBOeHHe MyTed WHTeHCH(UKAI[MM TeIIOBbIX MaIllWH,
Teryi006MeHa U TEMIOU30/IAL[UM JIEMEHTOB SHEPreTUYeCKUX YCTaHOBOK.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBaeMOCTH CTYEHTOB MPOBOJIUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e TECT;
e oruet o JIP.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeAyCMOTPeHbI JTeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (57 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
TEPMOJIVUHAMMKA U TEIUVIOIIEPEJAUA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBanme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3aen 1. BBEA’EHI/IE, HCTOpUYECKAA CIIpABKA. OCHOBHbIE TTIOHATHUA U orpejae/1eHus.

IMoaroroBKa K JIEKIUSIM U
MPaKTHUUeCKUM 3aHATUSIM

B. B. CaxuH. . OcHoBsI TertotrexHuku: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcruHosa, 2007 (1.1, 1.2)
B. B. CaxuH, E. M. I'epniuman, H. A. bpbikos. .
Terionepesaua B mpuMepax u 3azavax: CITI6.BI'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2019 (1)

Wtoro no pazzeny 1

Pazpen 2. JHeprood6MeH TepMOAMHAMHUYECKOH CHCTEMBI C BHEIIHEH Cpe/ioi.

[MoaroroBka K JEKIUSIM U
TIPAKTUYeCKUM 3aHSATHUSIM

B. B. CaxuH. . OcHoBbI Teriotexuuku: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctuHoBa, 2007 (1.3 - 1.5)
B. B. CaxuH, E. M. I'epniuman. . TepMoariHamMuKa
SHepreTUUeCKUX CUCTEM B MpUMepax U 3afjauax:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoga, 2016 (1,2)

Wroro no pa3geny 2

Pa3zpgesn 3. Bropoii 3akoH TepMognHaMuKH. ITukibl, ux 3¢ (peKTHBHOCTE.

PacuéTt napameTpoB u

3 PeKTUBHOCTH LIUK/IOB
TEIJIOBLIX MallIMH Ha MprUMepe
uukna JBC.

B. B. CaxuH. . OcHoBbI TeriotexHuku: CI16.BI'TY
"BOEHMEX" nwm. [I. ®. YctuHosa, 2007 (2,1 -2.3)

B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2016 (2.1,
2.2)

Wrtoro no pasgeny 3

Pa3pen 4. TepmoauHamMuKa 1oToka rasa.

[MoaroroBKa K JIEKIUSIM U
MPAKTUYeCKUM 3aHSATHUSIM

B. B. CaxuH. . OcHoBbI Teriotexuuku: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007 (3)

B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
SHepreTUUeCKUX CUCTEM B IIpUMepax U 3ajavax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2016 (3.1
-3.4)

Urtoro no pasgeny 4

Pazpen 5. AHamu3 3 (peKTUBHOCTH peaIbHbIX TeIVIOBBIX MAIlIMH MeTO/{0M IIMKJIOB.

HO,E[FOTOBKEI K JIGKIJUsAM U
MpaKTUUeCKUM 3aHATHUAM

B. B. CaxuH, E. M. I'epiuman. . TepMoariHamMuKa
SHepreTUUeCKUX CUCTEM B pYMepax U 3aZiayax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2016 (3.5-
3.6)

B. B. CaxuH. . TepmogrHaMMKa 5HepreTYeCKUX CUCTEM:
CII6.BI'TY "BOEHMEX" um. /. ®. YcTuHoBa, 2005 (3.1-
3.2)

Wrtoro no pa3geny 5

Paspen 6. OCHOBBI TeOpHH TeNI000MeHa.
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IMToaroToBKa K 1ab0paTopHOi B. B. Caxumn, B. II. [lTanumos. . Terionepesayva: 2
pabote No 1 CII6.BI'TY "BOEHMEX" um. [T. ®. Yctunosa, 2003 (1.1
Harmcanue oruéTa o JIP Nel -1.4) 2
B. B. CaxuH, E. M. l'epiuman, H. A. Bpbikos. .
ITo/rOTOBKA K JeKIUsIM Teronepesaua B npuMepax 1 3azavax: CII6.BI'TY 3
"BOEHMEX" um. [I. ®. YcruHora, 2019 (1, 2)
Uroro no paspeny 6 7

Paszgen 7. Ten1onpoBogHOCTE,

3aKkoH @ypbe. YUI0BHA 0JHO3HAYHOCTH /IS 33/]aU TeIJIONPOBOAHOCTH.

HO,E[FOTOBKEI K JIeKLUSIM B. B. CaXI/IH, B. II. Illanumos. . Termonepe,qaqa: 3
CII6.BI'TY "BOEHMEX" um. [l. @. YctuHoBa, 2003 (3,
IToaroroeka K abopaTopHOiA 4) 9
pabore Ne 2 B. B. CaxuH. . TeruyiooOMeH B OfIHOPOJTHOM cpejie
(terutoniepepaua): CI16.6I'TY "BOEHMEX" um. [I. ®.
Harnmcanuve otuéra 1o JIP Ne2 YeruHoBa, 2017 (2)
Wroro no paspeny 7 6
Pa3gen 8. KoOHBeKTHUBHBIH TeII000MeH.
IlogroroBka K JieKLUSIM B. B. CaxuH. . TeriooOMeH B OJHOPOJHOM cpejie 3
= (ternonepezaaua): CIT0.BI'TY "BOEHMEX" um. []. .
IToaroroBka K j1labopaTopHOM
a6ore No3 YctuHoBa, 2017 (3) 2
P - B. B. CaxuH. . TerioobMeHHble anmnapatel: CI16.BI'TY
Harmicanue otuéra o JIP Ne3 "BOEHMEX" um. [I. ®. YctuHoBa, 2010 (3) 1
Wroro no pasgeny 8 6
Pazgen 9. Tenyi000MeH TeNIOBBIM H3/IyYeHHEM.
[MoaroToBKa K JIeKLUSIM 3
[OArOTOBKA K 1a60DATOPHOM B. B. CaxuH, E. M. l'epniuman, U. B. TetepuHa. .
A parop Ternonepeaua: CIT6.5ITY "BOEHMEX" um. II. ®. 2
pabote Ned
Ycrunoga, 2020 (5)
Harmicanue otuéra 1o JIP Ne4 1
Wroro no pa3zeny 9 6
Paszzen 10. HecranuoHapHbIH TEM/I000MeH.
TTogroroBKa K JIeKIUSIM . 3
[TOArOTOBKA K 1a60DATODHOI B. B. CaxuH. . TeriooOMeH B OJHOPOJHOM cpejie
A paTop (terutonepepaua): CII6.6I'TY "BOEHMEX" um. [1. ®. 1
pabore Ne5
- YcruHoga, 2017 (5)
Hanicanue otuéra 1o JIP Ne5 2
Uroro no pasgeny 10 6
13 11130




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEPMOJIVUHAMMKA U TEIUVIOIIEPEJAUA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

® TeCT;
e oruet 1o JIP;
e 3aUeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Tect
Tekylijee TeCTUpOBaHME C UCITOJIb30BaHHEM 15 BOIPOCOB (CITHCOK BOIIPOCOB TpeficTaBieH B YMK
JUCLIUTIHBI).
Kpurepuu onjeHVMBaHNUS TeCTUPOBAHUS:
TpaBUIbHbIE OTBETHI HA MeHee ueM 9 BOMPOCOB — He CLaHo,
MpaBUIbHBIE OTBETHI O0sTee ueM Ha 9 BOIPOCOB — CAAHO.

Otyuet no JIP

Otuét no 1abopaTtopHoil paboTe Tpe/iCTaB/sIeTCs B [IeYaTHOM BHZe B opMmare, IipelyCMOTPEHHOM
111a6/10HOM OTYéTa 110 JlabopaTopHoii pabote. OTUET JOMKeH cofep KaTh: ek JIP, pu3nyeckyro MocTaHOBKY
3aJjauM, MaTeMaTuuecKylo Mofie/ib, pe3y/bTaThl UCC/Ie/I0BaHMS, TIpe/iCTaB/IeHHbIe B UNC/IEHHOM BU/le U B BH/e
rpaduka, aHanr3a [o/Ily4yeHHbIX pe3y/bTaToB U BbIBOZOB 1o JIP.
ITpumeps! odopmienus JIP ripuBesens: B YMK.
3ammra 0T4ETa IPOXOAUT B hopMe JOK/IaZia CTYZEeHTa 110 BBITIOTHEHHOM paboTe 1 OTBETOB Ha BOITPOCHI
niperiofaBaresisi. B xoze 3amutel 1abopaTopHOi paboThl, 00yUaroIecs J0/DKHBI TPOAEeMOHCTPUPOBATh
KyJIbTYpY pPeut IIpY U3/I0’KeHUH CBOMX MBIC/IeH, TIOTUUHOCTh B TIOCTAHOBKE U U3/I0)KeHWH Marepuarna,
HeoOXoZMMble HauaibHble 3HaHUS T10 CYIIeCTBY 00CYy>KJaeMOii TeMBI.
OrieHKa 3aIuThl paboThl BhicTaB/sieTcs 10 100 6abHOM IIKasie C yUéToM:
- BBITIO/IHEeHHe J1JabopaTopHOM paboTel B 1aboparopuu — 10 20 6a/IoB,
- ohopmIIeHHEe TIOSICHUTETBHOM 3anicKy — 10 30 6asios,
- 3aI{UTa pe3y/bTaToOB, OTBETHI HA BOMIPOCHI U UX JIOTHKA, Ky/lIbTypa peur — 10 50 6asios.
JIP cuuTaeTcs 3auTeHHOM, ec/ii B cyMMe HabpaHo He MeHee 80 OasioB. B mpotrBHOM ciyyae JIP cunrtaercs He
3auTeHHOM.

3auet

OOyuyarolLuiicsi IMeeT MPaBo Ha MO/yyeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH MPY YCI0BUN
YCIIEIIIHOTO MPOXOXKAEHUSI TEKYIIer0 KOHTPOJIS yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM PaboThI B
COOTBETCTBUH C rpadMKoM paszena 4.
[onyck K 3a46Ty CTaBUTCS IIPU BHITIOJIHEHUU BCeX KOHTPOJ/IbHBIX MEPOIIPUSATUMN, I1PeJyCMOTPEHHBIX rpadUKOM
BBITIO/THEHUS] KOHTPOJ/IbHBIX MEPOTIPUATHH.
3auéT BK/IFOYaeT B cebsi yCTHBIM OTBeT 00Oyuaroiierocst Ha 1 TeopeTHuecKyii BOIIPOC K 3a4eTy.
ITpumeHnsieTcs cilefyroLas OLleHKa OTBETOB:
- OTBET CTY/JeHTa MOTHOCTLIO BEPHBIH, MO0 MPUCYTCTBYIOT He3HAUNTe/IbHbIe HETOYHOCTH B U3/I0’KEHNUH,
KOTOpble He B/IUSIIOT Ha 00Iljee Npe/icTaB/ieHye O BOIIPOCE - 3aUTEHO;
- OTBeT CTYZ,eHTa HeBepHbIi, 00 B X0fie OTBETA CTYZ|eHT JOIyCTH/I rPyOble OMMOKY I10 CYIIeCTBY, BIUSIOLIVE
Ha 001Ijee TTOHMMaHKe BOTIPOCA - He 3auTeHO.
ITepeueHs TeopeTHUeCKUX BOIPOCOB [/1s1 3auéTa npezcrasieHsl B YMK 1uCLUIIMHEL
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Pa3pen 1. BBepenue,

4 g |MCTOpHYecKas CrpaBKa. 8 4 1 0 3 4 10 Tecr
OcHOBHBIE IOHATUA U
omnpepeeHU.

Pa3zjen 2. JueprooomMex

4 8 |TepmoguHaMUUeCKoil CCTEMBI C 8 4 1 0 3 4 10 Tect
BHeIITHeH cpe/oil.

Paspen 3. Bropoii 3aKkoH

4 8 |repmogunamuxu. IlMkiasl, ux 10 5 2 0 3 5 10 Tect
3P heKTUBHOCTS.

4 8 Pazpgen 4. Tepmoagunamuka 12 6 2 0 4 6 10 Tecr
MOTOKa rasa.

Pa3pen 5. Anamu3

4 8 3¢ ¢deKTHBHOCTH peabHbIX 12 5 1 0 4 - 10 Tecr
TeIJIOBBIX MAIlIUH MeTO/i0M
LIUKJ/IOB.

4 8 Pazgen 6. OcHOBBI Teopun 12 5 2 3 0 7 10 Otuer no
Tenyioo0MeHa. JIP
Pazpgen 7. TenionpoBogHOCTE,

4 g [3axoH ®dypse. YcioBusa 1 5 7 3 0 6 10 Otuer no
OJHO3HAYHOCTH /1A 3a/ja4 JIP
TeI/IONPOBOJHOCTH.

4 8 Pa3pen 8. KoHBeKTUBHBIN 12 6 9 4 0 6 10 Otuert 1o
Teni000MeH. JIP

4 8 Pa3gen 9. Temio00MeH TemIoBbIM 12 6 9 4 0 6 10 Otuet 1o
U3/lyYeHneM. JIP

4 8 Paszpgesn 10. HecranmonapHbIn 1 5 9 3 0 6 10 Ortyet 10
Tena006MeH. JIP

Bcero 3a 8 cemecTp 108 | 51 | 17 17 17 57 100
Bcero o agucHMninHe 108 | 51 17 17 17 57 100
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