MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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

IIporpamMmmy cocTaBuIu:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
ManamanoB Crenan FOpreBuy, A.¢.-M.H., mpodeccop

Kadenpa A9 TINTASMOT'ASOAVNHAMUKA U TEIIJIOTEXHUKA
lepnuman Enena MuxaiinoBHa, cTapliivii IipernojaBaresib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel A9 ITINTASMOTA3OAUMHAMUKA U TEIVIOTEXHUKA

3apenyromuii kadeapoii Terepuna U.B., K.T.H., [011.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E4 BBICOKO3HEPTETUUYECKUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBepytomuii kKadeapoii Hecrepos H.., K.T.H., fio11.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBGI TEIVIOTEXHUKHN

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-7 — CriocobeH pa3pabaTbiBaTh COBPeMEHHbIe TEeXHOJIOTWH MPOU3BOZACTBA MAaTPOHOB U THJIB3, JleTajieid
MalllMHOCTPOEHHs1, BOOPY KEHHSI U BOEHHO!N TeXHUKU

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IK-7

3HAHUA:
OCHOBHBIE 3aKOHBI 00Mel (DU3UKH, MaTeMaTHKW, 00ecreurBaroliye MOHUMaHUe OOIIHOCTH METO/IOB

TePMOAVHAMUKH [/l aHalW3a Pa3/MuHbIX sIBJIEHWH, M3ydyeHHe WHKeHepHbIX MeTOJ0B pacueTa pa3IM4HBbIX
TepMOAMHAMHUUECKUX TIPOLIECCOB U LIMKJIOB TETJIOBBIX /IBUraTe/el. ;

YMeHuUst:

NMpUMEHATE METOAbl MATEMATHMUYECKOIO KW KOMIIBIOTEPDHOI'O0 MOJAE/IMPOBAHKUA B TEOPETUUECKUX U
pacueTHO-IKCIIepIMEeHTa/IbHbIX NCCIeI0BaHMSX,

B Tiporjecce npogeCcroHaTBHON /1eSITebHOCTH. ;

HABbIKU:

- TIPUMEHATh (U3MKO-MaTeMaTUYeCKWi arrapatr, MeTOJbl MaTeMaTHUeckoro W KOMITBIOTePHOTO
MO/Ie/TUPOBaHUS, /ISl PEILIeHUs] TEXHUUeCKHX 3a/lau

- COCTaBJ/IATh PACUETHBIX CXEM TEIJIOBBIX CUCTEM M TIPOLIECCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmiaa OCHOBBI TEIVIOTEXHUWKMW siBnsieTcst AUCLUTUIMHOW YacTH, GopMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsienuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.
CopeprxaHue AVCLUIIMHBL  SIB/ISETCS ocHoBoM s ocBoeHus aucuuriiudH: HATPEB U
HAI'PEBATEJIBHBIE YCTPOUCTBA, BbIIIOJIHEHUE, IIOAI'OTOBKA K IIPOLHEAYPE
3AIIUTHI 1N 3ALHIUTA BBIITY CKHOU KBAJINMONKATTMOHHOUM PAGOTBHI.
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

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pgen 1. BBejeHne, ucTopryeckas cnpaBka. OCHOBHBIe IOHATHA H
pepenenus. 1.1. TepmoguHamuka. TepmoarHaMUUecKast cucTema, pabouee Teso,
4 8 TJ] napameTps! 1 npotjecchl. Penakcarys cucremsl. 1.2. VieaneHeiif ras, 9 4 1 0 3 5 10
TepMHUYeCcKoe ypaBHeHHe COCTOSIHUS W/lealbHOTO 1 peasibHoro ra3os. dusnueckue
rapameTpsl rasa. CMecu ra3oB. YpaBHeHue Maiiepa.
Paspen 2. JHeproodMeH TepMOAHHAMHYECKO# CHCTeMBbI C BHeIIHeH cpejoii. 2.1.
4 8 DHeprus, Terviota 1 pabora. [TepBblii 3aKOH TePMOAUHAMUKH. 2.2. D/IeMEHTapHbIe 10 5 2 0 3 5 10
niporjecchbl. Pacuér mapameTpoB rporieccoB. IIprMepbl peasbHbIX POLIeCCOB.
Pa3paen 3. Bropoii 3aKoH TepMoguHaMUKH. IJUK /b1, X 3()(eKTUBHOCTD. 3.1.
4 8 Linkn KapHo Kak TanoH 3¢deKTHBHOCTH rpe-06pa3oBaHus SHepruu. [TonsTHe 9 4 1 0 3 5 10
SHTPOITNHU U 3KCepruu cucteM. 3.2. LIukiiel ¢ dpa3oBeIMU epexofamu. Linkn
XOJIOJM/IbHBIX YCTaHOBOK.
Pazpen 4. TepMogHaMHKa NMOTOKa rasa. 4.1. ITepBblif 3aKOH TepMOMHAMUKH /1S
4 8 MPOTOUHBIX cUcTeM. 4.2. OcoGeHHOCTH TeueHUs rasa 1o coriam 1 guddysopam. 12 6 P 0 4 6 10
Corto JlaBassi, NPUHLIMIIEI yCKOPEHHs OTOKA ra3a [J0 CBePX3BYKOBBIX CKOPOCTEH.
ITapameTphl MOTOKA ra3a Ha BBIXOZle U3 COTLIA.
Paspen 5. AHa/mu3 3()()eKTHBHOCTH PeaIbHBIX TEIUIOBBIX MALIMH METOA0M
4 8 BUK0B. 5.1. O606wuénHbIH pka IBC. Lukn I'TY. Lukia kompeccopa. 5.2. [lytu 11 5 1 0 4 6 10
TOBBILIEHHs! 3eKTUBHOCTH MaLlIKH.
Paspen 6. OcHoBbI Teopuu Terioo6meHa. 6.1. O61ue noHsATHs. OCHOBHBIE
4 8 TPOLECCHI TEIJIO0OMeHa: TeIIONPOBOAHOCTb, KOHBEKLIHS, TEIJIOBOE U3/TyUeHHe. 10 4 2 2 0 6 10
6.2. Tentonepezjaua. O61ijye IPUHLIMIBI TOCTAHOBKY 3a/jauy O Teruionepesaye.
Pa3pen 7. TennonpoBogHOCTD, 3aK0H Pyphe. YC/I0BHA 0HO3HAYHOCTH /IS
3ajiau TeryionpoBoAHocTH. 7.1. CraljioHapHasi TeI/IONPOBOAHOCTD. YpaBHeHNe
Jlannaca B 3ajjlayax TeM/IOMPOBOAHOCTH MJIOCKOM U LIM/IMHAPUUeCKO! OffHO- U
4 8 MHOTOC/IOHHOH CHCTeMBI, Tervionepejaua yepe3 CTeHKy. Terionsonsuus. 7.2. 11 5 1 4 0 6 10
HecraumoHapHasi TerionpoBoAHOCTb Tel. YpaBHeHue Pypbe-Kupxroda B 3agauax
HeCTaLMOHAPHO} TeIIONPOBOAHOCTH Ha TIPUMepe TOHKOH racTuHbl. Temn
M3MeHeHUs TeMIlepaTypbl Tesla. PacuéT BpeMeHH Harpepa (OX/1aXK/eHHs1) Tesl B
3aBUCHMOCTH OT YC/IOBUH B OKpY>KatoLleii cpejie.
Pa3paen 8. KouBekTuBHbIi Temioo6men. 8.1. Teriootaua. ['wrnoresa HeroToHa o
TeryiooTAade. [TOHATHE O MOrPaHMYHOM CJI0e B [TOTOKe Ha [TOBEPXHOCTH TeJla.
JuddepennpanbHoe ypaBHeHHe TeMI00TAauM. BHellHre 1 BHYTpeHHYe 3a/jaun
4 8 TeriooTAaun. Kputepuu nogo6ust polieccoB TeIUIOO0TAauH, KpUTepUaIbHOe 11 5 5 3 0 6 10
ypaBHeHHe Teriootaun. 8.2. TlocTaHOBKa 3a/iauy 0 pacyéTe TeMI00Taul.
BbIHY>K/leHHast 1 CBOOO/IHast KOHBEKL|Ms [OZ|BIDKHOMN Cpe/ibl. [ paHMUHbIe yC/IOBUsE
pelleHust ¥ BU/bl KDUTePUA/IbHbIX YPaBHEHHI! TeIUIO0TAauH B 3aBUCHMOCTH OT
YCJIOBHIA TIpoLiecca.
Pa3paen 9. Tensioo0MeH Ten/I0BbIM H3aydeHueM. 9.1.OCHOBHbIE 3aKOHbI
4 8 n3nyyenust. MiznydeHne abcomoTHO YEPHOTO U ceporo Tesa. M3nyueHue B cucteme 12 6 P 4 0 6 10
peasnbHbIX Tesl. 9.2. Oco6eHHOCTH U3/TyUYeH s ra30B. PacuéT TeryioBoro noToka B
cucTeMe peasbHbIX Tesl.
Paspaen 10. O01as nocraHOBKa U pellieHHe 3aauH 0 Teruionepeaaue. 10.1.
4 8 AHa/nu3 BNUSHYS Pa3/UYHbIX Haya/lbHbIX TTapaMeTPOB Ha HHTE@HCHBHOCTh 13 7 3 4 0 6 10
Terutonepezaun. 10.2. VIHTeHCHUKALMS Terionepeayy opeGpeHHeM MOBEePXHOCTH
TerioobmeHa. DhPeKTHBHOCTb pebpa U CUCTEMBI PEGep.
Bcero 3a 8 cemecTp 108 51 17 17 17 57 100
Bcero no gucuuninHe 108 51 17 17 17 57 100
3.2. AyaMTOpPHBIN NPAKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPAKTHYE€CKOr'0 3dHATUA dayA.
n/n pPa3jesia JUCITUII/IMHbI
qacoB

Paspen 1. Beegenue,

HUCTOpHUYECKad CITpaBKa.
OCHOBHBIE MIOHATHS U
orpezejeHusd.

WpeanbHblit ra3, TepMUUueckoe ypaBHeHHe COCTOSTHUS
W/ieaibHOTO U peasibHOro Ta30B. Pu3nyeckue rnapaMeTphl
ra3a. CMecu ujieabHBIX U peasbHbIX Ta30B.

Paszen 2. SHeproobmeH
TepMOJMHAMHUYeCKOM CHCTeMBbI
C BHeLlIHel cpeJoH.

AHanuTHhueckoe OITMCaHue, 0cobeHHOCTH Hp806p830BaHI/IH
JHEpPruu, pvaéT MmapaMeTpoB TePMOJHHaMHUUYeCKHNX
TmpoLeccos.

Paznen 3. Bropoii 3akoH
TepMoAUHAMUKU. LIUKIbI, UX
3¢ eKTUBHOCTE.

Pacuét napameTpoB 1 3¢(eKTHUBHOCTH LIUK/IOB TeI/IOBbIX
MalvH Ha nipuMepe nukia IBC.

Paspen 4. TepmonyHamMyKa
II0TOKa rasa.

Pacuét mapameTpoB rasa Ipu TeueHWH 1o COTyiaM U
nuddy3opam. Corio JlaBans.

6

29720




5 |Pasgen 5. Ananu3 Pacuét napameTtpoB u aHanu3 1ukna I'TY. Kpusuc 4
3 PEKTUBHOCTU PeanbHbIX paboTtocnocobHOoCTH I'TY.
TeI/IOBBIX MalllMH METO/I0M
LIUKJIOB.
Bcero 3a 8 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Oo0BemMm,
No Homep 1 HaumMeHOBaHHe pa3jiesa
o/ S — Tema /1a00paTOPHOro NPaKTHUKyMa aya.
4acoB
JIP-Nel. ViccnemoBanye rpoiecca
1 |Pa3men 6. OCHOBBI TEOPUH TEMIO0OMEHA.  |TEMIONPOBOJHOCTU B MeTa/lIax METOJIOM 2
IUTMHHOTO CTep>kHs (MeTof Pypbe).
JIP-Ne2. VicciejoBaHye TeMI0NPOBOAHOCTU
2 TeIJIOU30/ISIL[UOHHBIX MaTepuaioB METOZOM 2
Pa3zpen 7. TerionpoBOAHOCTH, 3aKOH
LIWJTMHAPUYECKOTO CI0S1.
®ypbe. YcI0BUs OHO3HAUHOCTH /151 3a7ia4 -
TeTI0NPOBOIHOCTH. JIP-Ne3. MCC]IE,Z[E)BEIHI/IE 3aKOHOMEPHOCTen
3 HeCcTal[OHaPHOW TeIJIONPOBOAHOCTU MPU 2
OXJIKJEHUU TeJl.
JIP-Ne4. WccneoBaHrie KOHBEKTUBHOM
4  |Paznen 8. KOHBEKTUBHBIH TeTI00OMEH. TETUI00T/Aauu CBOOOIHOM KOHBEKIIMEH Ha 3
TOBEPXHOCTH LIWJIUH/PA.
5 Pasgen 9. TeriooOMeH TerIOBbIM JIP-Ne5. VccnenoBaHre TENI0OBOTO U3/TyUYeHUS B 4
H3/1yYeHUeM. CUCTEME peaslbHbIX TeJl.
6 Pazgen 10. O6ujas nocraHoBKa U peiienue |JIP-Ne6. MccienoBaHye Ternonepeady uepes3 4
3a/jauy o Terjionepezaye. LIWIMHAPUYECKUI CJION TerJIOU30/ISLUH.
Bcero 3a 8 cemectp 17
3.4. CamocronaTenbHast padora crygenra (CPC)
Ne Homep n HauMeHOBaHuUe pasjesna Oo0nemMm,
CopepixaHue yue0HOro 3aiaHusA
n/n JUCLUITUHBI 4acoB
1 Pasgen 1. BBenenue, nctoprueckas CripaBKa. TTogroroBka K JIEKLIWSIM U TTPAKTUYe CKUM 5
OCHOBHbIE TIOHSATUS U OTIpe/ie/IeHusl. 3aHsATUAM Pa3paboTKa /JoMaIlTHero 3a/jaHust
2 Pa3zzen 2. DHeproobMeH TepMoZHaMudeckold  ([ToArOTOBKA K JIEKI[USIM U ITPAKTHUECKUM 5
CUCTEMBI C BHELIHeN cpesioi. 3aHaTHsAM Pa3paboTKa ZloMallHero 3alaHust
3 Pa3men 3. Bropoii 3aKoH TepMOJUHAMUKH. Pa3paboTKa JioMallHero 3aiaHust 5
Huknbl, ux 3¢ HeKTUBHOCTE. [ToAroToBKa K NpakTUYeCKUM 3aHSITUSIM.
4  |Pa3gen 4. TepMoarHaMyKa [IOTOKA rasa. TTOArOTOBKA K JIKIAM M PAKTHYECKIM 6
3aHsTUAM Pa3paboTka JoMalliHero 3aJaHust
5 Pa3pen 5. Ananu3 3¢ddekTUBHOCTU peasibHbIX  [[I0ATOTOBKA K JIEKL[MSIM U NIPaKTUYe CKUM 6
TEeT/IOBBIX MallliH MEeTO/IOM LIUKJIOB. 3aHATHAM Pa3paboTKa JoOMaIlHeTo 3a/jaHus
ITogroroBka K nekuyam. IlogroroBka k
6 |Pa3gen 6. OcHOBBHI Teopuy TeriooOMeHa. naboparopHo# pabore Ne 1, HarucaHue 6
oTuéra
Paszpen 7. TermonpoBoAHOCTH, 3akOH Dypre. TlogroroBka K yiekiusm. [ToAroToBKa K
7 | YcnoBusi OIHO3HAYHOCTH /14 3aZ,au nabopatopHbiM pabotam Ne 2—3, 6
TEeT/IONPOBOAHOCTH. HarMcaHue OT4éTa
IMoaroroBka K yiekiusm. [ToaroToBka K
8 |Pazgen 8. KoHBeKTHBHEIN TeTyiooOMeH. naboparopHo# pabote Ned4 1 HamvicaHye 6
oTueTa.
IToaroroBka K yiekiusm. [ToaroToBka K
9 |Pazgen 9. TerziooOMeH TenioOBBIM M3nydeHreM. |n1abopatopHoii paboTe Ne5 v HammcaHue 6
oTyeTa.
IMoaroroBka K yiekiusm. [ToaroToBka K
Pazgen 10. O61jast MOCTAaHOBKA U peIlleHre .
10 naboparopHoii pabote Neb 1 HarucaHue 6
3a/laud O Tervionepejaade.
oTyeTa
Bcero 3a 8 cemectp 57
7 29720




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
12(3/4/5| 6 8 910 11 12 13 14 15|16 | 17
8 AP Otu. no JIP, /13 P Otu. no JIP Otu. no JIP AP | 3au.

YcnoBHBIE 0003HAUEHUS:

P — nuarHocTUueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

3 — nomaiiHee 3a/iaHue;

3da4. — 3a4erT.

TeKyIui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnenyronumx hopMax:
JIHarHoCTHYeCKasi pabora;

otuet 110 JIP;
JloMalllHee 3a/laHue.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

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

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa SHepreTuyeckux cucreM. Ku.
2 Texauueckas TepmoguHamuka. CI16.6I'TY "BOEHMEX" um. [I. ®@. Yctunora, 2014, 215 3k3.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®. YctuHoBa. TepMoiiHaMyKa sHepreTuueckux cucrem. Kx.
1 TepMoJMiHAMHKa TOMOTEHHBIX U rereporeHHbIx cuctem. CI16.BT'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2014, 215 3K3.

3. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoznHaMyKa HepreTudeckux cucreM. K.
2 Texuuueckasi tepmoguHamuka. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2014, 371. pec.

4. B. B. CaxuH ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmoguHaMuKa 3HepreTuyeckux cucreM. Ku.
1 TepmMogriHaMMKa TOMOTeHHBIX U reTeporeHHbIX cuctem. CIT6.BI'TY "BOEHMEX" um. [I. @.
YcrtuHoBa, 2014, 31. pec.

5. B. B. CaxuH, B. I1. [ITaaumos. . Teronepegaua. CIT6.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2003,
114 >ks.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTuyecKyx CUCTEM B IIpUMepax U 3ajavax.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 241 3K3.

7. B. B. Caxun, E. M. I'epiuman. . TepMoarHaMyKa 3HepreTUUeCKMX CUCTEM B [IpUMepax U 3ajjadax.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.

8. B. B. CaxuH, E. M. I'epauman, U. B. Terepuna. . Teronepenaua. CIT6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunogsa, 2020, 86 3k3.

9. B. B. Caxus, E. M. I'epuman, Y. B. Terepuna. . Teronepegaua. CI16.BT'TY "BOEHMEX" um. [I. @.
YcrtunoBa, 2020, 311. pec.

10. B. B. Caxun, E. M. T'eprman, H. A. bpeikog. . Tersionepesaua B mpuMepax u 3agavax. CI16.5I'TY
"BOEHMEX" um. . ®. YctuHoga, 2019, 84 k3.

11. B. B. CaxuH, E. M. T'epsiuman, H. A. Bpeikos. . Terionepeaua B puMepax u 3ajauax. CI10.BI'TY
"BOEHMEX" um. [l. ®@. YctuHoga, 2019, 1. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3iaHUs:
He TpeOyoTCSl.

5.4. ITepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas Tuiatdopma FOpaiit. [I71s By30B 1 CCy30B.;

3. http://www.tnt-ebook.ru/ — TNT-EBOOK - DneKTpoHHO-OMOMMOTeHast CCTeMa;

4. https://repository.library.voenmeh.ru/jspui/ — ®yngamenranbias 6ubmoreka BI'TY «t BOEHMEX» um.
[.®. YctuHoBa.

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHust: HopMbl, paBu/ia, CTaHAApThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTasI MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:



1. MATLAB R 2015a.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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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:
1. MATLAB R 2015a.

6.3. J/TabopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCcTaHOBKA [ijIs UCC/Ie0BaHNMsI HeCTallMOHAPHOW TeTJIONIPOBOAHOCTH B PETY/ISIPHOM
peXXrMe OXJIaXK/eHUs Tena;

2. JTabopaTopHasi yCTaHOBKA /ISl UCC/Ie/OBAHUS TEMJIOBOTO U3TYUYEHUs B CHCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /I UCC/Ie/[OBaHMS TEMJIOOT/[auM TIPH CBOOO/IHOM JIBWKEHUM BO3/yXa;

4. JTabopaTopHast yCTaHOBKa [/151 UCC/IeI0BaHMsI TETUIONPOBOAHOCTH AJIMHHOTO CTePIKHS;

5. JlaboparopHasi ycTaHOBKa /i/Is UCC/IeJOBaHus TeTJIONPOBOAHOCTH METOZIOM TPYOBI.

6.4. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. paboure MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI TEIVTIOTEXHUKH

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa OCHOBBI TEIVIOTEXHUWKW  gBnsieTcss AUCLMIUVIMHOM 4YacTH, (opMHpyeMoi
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuto 17.05.01
Boenpunacbl u e3pbigamenu. JUCHUNIIMHA peanu3yeTcss Ha Gakyabrere A PakeTHO-KOCMHUYECKOW TeXHUKU
BI'TY "BOEHMEX" um. 1.®. Yctunora kadeapoit A9 TINTASMOTA3SOANHAMUKA U TETIVIOTEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
[TK-7 CrocobeH pa3pabaTbiBaTh COBPEMEHHbIE TEXHOJOTWH TPOW3BOACTBA TATPOHOB W TWIB3, JleTanel
MAaIlIMHOCTPOEHHs1, BOOPYKeHHsI M BOGHHOW TeXHUKH.

CogiepkaHue AUCLIMILIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C TEOPETUUECKWMH OCHOBAaMU W HaBbIKaMU
WCTIO/b30BaHUsT 3aKOHOMEPHOCTeM TmpeBpallieHHsi SHepruu IpU aHaiu3e TapaMeTpoB U 3QQeKTUBHOCTU
TeTUIOTEXHAYEeCKUX YCTPOUCTB U TEXHOJIOTUYEeCKHUX IIPOL[ECCOB; TPH OIpe/elleHuH TlapaMeTPOB U CBOWMCTB
VH/IUBU/Tya/IbHBIX BEIeCTB U CJIOXKHBIX PaO0UNX Tes; TeOPETUUYeCKUMHU OCHOBAaMH U (hU3UUECKOM CYII[HOCTHIO
OCHOBHBIX TPOLIECCOB TeryIo00MeHa, METOA0B MX aHa/lu3a U PacyéTOB MapaMeTpoB, MyTel MHTeHCU(UKALN
Teryio00MeHa U TeTJION30JISLUH B TeIJIOTeXHUUECKNX YCTPOMCTBAX U TeXHOIOTUUeCKUX TIpoLieccax.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e oruet 1o JIP;
e JOMalllHee 3aJaHue.

IIpome)xyTouHas arTecranusi [IPOBOJUTCS B (hopMax:
e 3aueT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JTIEKI[UOHHbIe 3aHATHs (17 4.), mpakTudeckue 3aHsaTHs (17 4.), mabopatopHsIii MpakTUKyM (17
4.), caMocTosATe/bHas pabota cryaenTa (57 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pasp;en 1. BBE}J,’EHI/IE, HUCTOpUYECKAs CIIpABKA. OCHOBHBbIE TIOHATHUA U orpejae/1eHus.

[MoaroroBka K JEKIUSIM U
MPAKTUYeCKUM 3aHSATHUSIM
Pa3paboTka ZiomariiHero
3a/jaHuA

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmopnHamuKa sHepreTuueckux cucteM. KH. 2 TexHuueckas
tepmoguHamuka: CI16.BT'TY "BOEHMEX" um. /1. .
YcruHoBa, 2014 (9)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa.
TepmognHamMyKa 5HepreTuyeckux cucreM. Ka. 1
TepMmoarHaMyKa TOMOT€HHbBIX Y TeTepOTeHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2014 (1)
B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoanHaMuyKa sHepreTuueckux cucteM. KH. 2 TexHuueckas
tepmognHamuKa: CI16.BT'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2014 (9)

B. B. CaxuH, E. M. l'epniuman. . TepMoarHamMuKa
SHepreTUUeCcKWX CUCTeM B TIpUMepax u 3afavax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2016 (Bce)

B. B. CaxuH, E. M. I'epiumaH. . TepMoarHaMUKa
SHEPreTHYeCKUX CUCTEM B TIpUMepax u 3ajauax: CI16.BTTY
"BOEHMEX" um. 1. ®. YctuHoBa, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamMyKa sHepreTudyeckux cucreM. Ku. 1
TepMoJHaMHKa FTOMOT€HHBIX U eTepOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2014 (1)

Wroro no pa3geny 1

Pa3zjen 2. JHepProo0MeH TEPMOAMHAMMYECKON CHCTEMBI C BHEIIIHEel Cpe/oi.

IToAroToOBKa K JIEKI[HUAM 1
MPaKTUYeCKUM 3aHSITHSIM
Pa3paboTka ZjoMallHero
3a/laHust

B. B. Caxumn, E. M. I'epnumaH. . TepmogrHaMuKa
JHepreTUYeCKUX CUCTeM B rpuMepax u 3agadax: CII6.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2016 (BCe)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamMyKa sHepreTudyeckux cucreM. Ku. 1
TepMoHaMHKa TOMOT€HHBIX U FeTepPOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2014 (2)

Wroro no pasgeny 2

Pa3zpgesn 3. Bropoii 3akoH TepMognHaMHuKH. ITuKibl, ux 3¢ (eKTHBHOCTS.

Pa3paboTka fiomariHero
3az1anus1 [1oAroToBKa K
MPaKTUYeCKUM 3aHSITUSIM.

B. B. Caxun, E. M. I'epnmumas. . TepmMoagrHaMUKa
JHepreTUYeCKUX CUCTEM B rpuMepax U 3agadax: CII6.BI'TY
"BOEHMEX" um. . ®. YctuHoBa, 2016 (BCe)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmogyHamuKa sHepreTuuecknx cucrem. Ku. 1
TepMogHaMHKa TOMOT€HHBIX Y FeTePOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [1. @. YctuHoBa, 2014 (3)
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Wroro no pasgeny 3

Pa3zgen 4. TepmoauHaMuKa NoToKa rasa.

TToAroTOBKa K JIEKIUSIM U
MPaKTHUUeCKUM 3aHSTHSM
PaspaboTka gomariHero
3aJjaHust

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamMyKa sHepreTudyeckux cucreM. Ka. 1
TepMoHaMHKa TOMOT€HHBIX U FeTepPOreHHbIX CUCTEM:
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2014 (5)
B. B. Caxun, E. M. I'epsiuman. . TepmoarHaMuka
JHepreTUYeCKUX CUCTEM B MpuMepax u 3agadax: CII6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2016 (Bce)

Wrtoro no paspeny 4

Pa3nen 5. AHa/u3 Bde)EKTI/IBHOCTI/I Pe€a/IbHBIX TEIVIOBBIX MAllIMH METO0/A0M LIUKJ/IOB.

IToaroToBKa K JIEKIUSIM U
MPaKTHUeCKUM 3aHSTHSM
Pa3paboTka gomariHero
3a/jaHus

B. B. CaxuH, E. M. l'epiiuman. . TepMoariHamMuKa
SHepreTUYeCKHX CUCTEM B TIpUMepax u 3afavax: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHora, 2016 (Bce)

B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepmoguHamuKa sHepretuyeckux cucreM. KH. 2 TexHuueckas
tepmoguHamuka: CI16.BT'TY "BOEHMEX" um. /1. .
YctuHoga, 2014 (9)

Wroro no pasgeny 5

Pa3pen 6. OCHOBBI TeOpHH TEI/I000MeEHa.

IToAroToBKa K JE€KLHSIM.
IMogroroBka k
naboparopHoti paborte Ne 1,
HarvcaHue 0T4Yéta

B. B. CaxuH, E. M. l'epiuman, U. B. TetepuHa. .
Ternnonepegaua: CI16.5T'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2020 (Bce)

B. B. Caxun, B. I1. IITaaumos. . Ternonepegaua: CIT0.BI'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2003 (Bce)

B. B. CaxuH, E. M. I'epniuman, H. A. Bpeikos. . Teronepegaua B
npumepax u 3agadax: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)

Urtoro no pasgeny 6

6

Paszgen 7. Ten1onpoBogHOCTH, 3aK0H Pypbe. YC/10BUA OAHO3HAYHOCTH AJIs1 3a/ja4 TeNn/IONPOBOJHOCTH.

ITogroroBka K JIEKLIUSIM.
IMogroroBka k

B. B. CaxuH, E. M. l'epiiuman, U. B. TeTepuHa. .
Terionepenaua: CI16.5T'TY "BOEHMEX" um. [I. ®. YCTHHOBA,
2020 (Bce)

B. B. Caxun, B. I1. Ila;mmoB. . Terutonepegaua: CITI6.5I'TY

nabopatopHbiM pabotram Ne "BOEHMEX" um. []. ®. YctuHoBa, 2003 (Bce) 6
2-3, HanMcaHWe 0TYéTa B. B. CaxuH, E. M. I'epnuman, H. A. bpeikos. . Ternonepegaua B
npuMepax u 3agadax: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2019 (Bce)
Wroro no paspeny 7 6
Pa3pnen 8. KOHBeKTUBHBIN TEM/I000MeH.
TTOArOTOBKA K MeKLsM. B. B. Caxun, B. I1. [ITasmmoB. . Ternonepenaua: CIT0.BI'TY
TToroToBKa K "BOEHMEX" um. [I. @. YctuHoBa, 2003 (Bce)
naGoparopHoi paGore Nod B. B. Caxun, E. M. I'epsiuman, U. B. Terepuna. . 6
~ " |Tennonepenaua: CI16.6T'TY "BOEHMEX" um. /. @. YcTuHOBa,
Y HalMCaHWe OTueTa.
2020 (Bce)
Wrtoro no pasgeny 8 6
Pazgen 9. Tenyi000MeH TeMJIOBBIM H3/TyYeHHEM.
TT0JrOTOBKA K JIEKL{HSIM. B. B. Caxun, B. I1. Illasumos. . Ternonepeaaua: CI16.BT'TY
TojroToBKa K "BOEHMEX" um. [I. ®. YcruHora, 2003 (Bce)
na6opatopHoii paGore Ne B. B. CaxuHn, E. M. 'epmuman, U. B. TetepuHa. . 6
~7 | Tenmonepegaua: CIT6.BT'TY "BOEHMEX" um. []. ®. YcTHHOBa,
Y HamyMcaHWe OTueTa.
2020 (Bce)
Wroro no pasgeny 9 6
Pa3pen 10. O01mias mocTaHOBKA U PellleHHe 3a/a4M 0 TeIionepesaye.
TIOArOTOBKA K MeKIsM B. B. Caxun, B. II. Illasimog. . Terionepezaaua: CIT6.BTTY
TojroToBKa K ’ "BOEHMEX" um. []. ®. YctuHoBa, 2003 (Bce)
11a6opaTopHOi pabote Nob B. B. CaxuH, E. M. l'epniuman, U. B. TeTepuHa. . 6
~ |Tennonepenaua: CIT6.BI'TY "BOEHMEX" um. /1. ®. YcTHHOBA,
Y HamucaHue OTyeTa
2020 (Bce)
Uroro no pasgeny 10 6
14 29720




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora
e [OMallIHee 3a/laHue;

e otueT 1o JIP;

e 3aueT.

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 MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue

3agauu, pelllaeMble CTYIEHTOM TIPU BBITTOJIHEHUU 3a[jaHUsI: OTIpe/ie/ieHre TapaMeTPOB TT0CTaB/IeHHOM
3az1auu, 0030p COCTOSIHUS BOMPOCa, pa3paboTKa MaTeMaTHUeCKON MO/IesIM U BEIOOp MeTo/a eé pelieHus,
BBIMOJTHEHHE PAcUéTOB, pa3paboTka rpahuueCcKoi YacTH MOsSICHUTETLHOM 3aMUCKHU, MTOJITOTOBKA /JOK/Ia/a,
paboTa Ha/l KOHTPOILHBIMHU BOTIPOCAMM.
[TepeueHs Tem ¥ BapuaHThI JOMAILHEro 3aZjaHus NpecTaB/ieHbl B coctaBe Y MK JUCLUNIMHEL

[NosicHuTeTbHAS 3alMCKa K JOMAIIHeMY 3aJJaHUI0 TIPeJICTaB/IsIeTCs B MeuaTHOM (popme C MCTomb30BaHHEM
penaxropa Word.

Kputepuu otienrBanus (B 100-6a1bHOM crcTeMe):

* IPaBU/IbHBIN PacyéT, opopmsIeHHe pe3y/IbTaTOB B COOTBETCTBUM C TpeOOBaHUSIMHM U UX 3auuTa — 100 6asios,
OCHOBaHMSIMM [I/Is1 CHIDKEHHS KOJIMuecTBa 0aioB B quarna3oHe oT 50 10 20 AB/sOTCA:

* HeyBepeHHas 3allliTa pe3y/bTaToB pacuéta — 20;

* HEeTIO/THBIN UM OTCYTCTBYIOL[MI IepedeHb BLIBOJOB U TIPEJ/I0XKeHUH 110 CcofiepkaHuto 3aiaHust — 30;

* HeOpEeXKHOE BBINIOJIHEHHE [TOSICHUTE/IbHOM 3articKu — 30,

* HU3KOe KaueCTBO rpahuueckoro Marepuasna (HeBepHbIi BpIOOp MaciiTaba rpaduKoB, OTCYTCTBUE YKa3aHUs
e/IMHUI] U3MepeHus Ha rpadukax) — 30.

TpeboBanwus K 3amuTe [13: 3aumra /I3 ocymecTssieTcs Ha ypoBHe co0eceZOBaHMS C TIperiofjaBaresieM B
cBoOOAHOH opme “Boripoc - oTBeT”. [TepeueHb KOHTPOJILHBIX BOIIPOCOB MPUJIAraeTcs K 3a/JaHUIO .

Bec KOHTPONBHBIX 3TaNoB BbIMo/HeHUSs []3:

- aKTUBHOCTb U CaMOCTOSITEIBHOCTD B X0/le BBINOIHeHUs — 25%;

- oopmiieHHe TIOCHUTETFHOM 3arcKu — 15%;

- CBOeBpeMeHHOe BbInoHeHHe [13 1o rpadMKy KOHTPO/IbHBIX Mepornpusithid — 20%;

- YPOBEHbB 3all{UTHI pe3y/bTaToB, 0TBETOB HAa KOHTPOJ/IbHBIE BOMPOCH] — 50%.

ITpu Habope Boillle 75% AoMalliHee 3aJjaHUe CUUTAETCS BLITOJTHEHHBIM.

OTuet no JIP

[IomycK K BbIMOIHEHUIO JIP MPOMCXOJUT NPH MPe/ICTaBI€HUH CTYAEHTOM B MTMCbMEHHOM BU/IE
OTTHCAHUS, COAEPIKAILEro TIOCTAHOBKY 3a/jaur 1abopaTopHoi paboThl, M/1aH BBITIONHEHHUs 1ab0paTopHOM
paboTHI U 11eJT TIPe/IJIaraeMoro UCC/Ie/IoBaHus 1 B (popMe yCTHOTO cODecelOBaHMS 10 TeMaTUKe 1abopaTopHO
paboTel. OTBeThI Ha Oosiee yeM 50% BOTIPOCOB SIB/ISETCS AOMYCKOM K JlabopaTopHOU paboTe.
Otuet o 1abopaTopHOM paboTe Mpe/ICTAB/ISETCS B IEUaTHOM BHJIe B JopMare U I0JDKEH CofiepsKaTh: 1efb JIP,
(bu3UYeCKyIO MOCTAHOBKY 3a/jauu, MaTeMaTHUeCKyt0 MO/ie/Tb, Pe3y/IbTaThl UCC/IeZJOBAHUS, TPeCTABIEHHbIE B
YKC/IEHHOM BU/Ie U B BU/le rpadviKa, aHaiu3a MolyyeHHbIX pe3y/IbTaToB U BBIBOZOB 10 JIP. OCHOBaHUSMHU [Jist
ZI0pabOTKH MOTYT CJTY>KUTh:
- HeOpeXXHOe BBITNIOJIHEHHE,
- HU3KOe KaueCTBO rpaduueckoro Marepurasa (HeBepHBIM BIOOD MaciTaba uepTeXkel, OTCYyTCTBHE YKa3aHUS
eTUHUL] U3MEPEHUs Ha rpaduKax),
OTyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT repepaboTKe B CIyvae:
- OTCYTCTBUSI HEOOXOIUMBIX Pa3/esioB,
- OTCYTCTBUsI HEOOXOIUMOI0 TparUeCKOro MaTepHara,
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- HEKOPPEKTHOH 00pabOTKH pe3y/ibTaToB PacueToB.

3aiuTa oTueTa MpoXoJUT B hopMe JIOK/Ia/ja CTYJIeHTa M0 BIMOJHEHHOH paboTe ¥ OTBETOB Ha BOMPOChI
TIperofiaBare’is.

[Mpoueaypa 3alUThl BK/IIOYaeT OTBETHI Ha BOMPOCHI MperofiaBaresisi o pabore 1 pasgeny kypca. B xoze
3aIMThI JabopaTopHOU paboThl 00yYaroIIyecs JO/DKHBI TPO/IEMOHCTPUPOBATE KY/IBETYPY PeUH TIPH U3J/I0KEHUN
CBOUX MBIC/IEH, JIOTUUHOCTH B TIOCTAHOBKe U M3/IOXKEHUY MaTepHasia, HeobXouMble HadaTbHbIe 3HAHUS TI0
CyIIeCTBy 00CYy>X1aeMOM TEMBI.

OueHka 3aiuThl paboThl BeicTaBsieTcs 1o 100 6abHOM 1IKaje ¢ yYeToM:

- BBIMOJIHEHUe j1abopaTopHoii paboTel B 1aboparopuu — 20 6a/110B,

- oopmyIeHHE TIOSICHUTE/TbHOM 3arucku — 30 6asuios,

- 3all[UTa pe3y/IbTaToOB, OTBETHI HA BOMIPOCHI U X JIOTHKA, KY/IbTypa peur — 50 6aioB.

3aueT 1o JaHHOM J1abopaTopHoli paboTe o0yuaroluiics rmosyyaet rpu Habope He MeHee 70 OasIIOB.

3auet
K cpaue 3aueTa fonycKaroTCs 00yUaroyecs Mpy YCIOBUH MOJTHOTO BBITIOJTHEHHUST BCEX KOHTPOJIBHBIX
MePOTIPUATHM, TTPelyCMOTPEHHBIX rPaMKOM KOHTPOILHBIX MEPOTIPUSTHM.
3aueT MpOXoJUT B JOpPMe YCTHBIX OTBETOB Ha /IBa KOHTPOJIBHBIX BOTIPOCA 110 BEIOOPY Mpero/jaBaTesis U3 CrycKa
BOIIPOCOB K 3a4eTy. CIIMCOK BOIIPOCOB K 3a4eTy npejcrasned B Y MK AUCLMIUIMHEL
HWcrnonb3yroTes cieayroliyie KpUTepyu OLleHUBaHWs OTBETOB:
- COOTBETCTBUE CO/IeP’KaHHWsI 0TBeTa Ha MOCTaB/IeHHBIN Boripoc — min 0,5, max 1;
- JIOTUYHOCTD U TI0C/Ie0BaTeIbHOCTD B M3/I0)KeHUM oTBeTa — min 0,5, max 1.
Wtoro 6amtos: min 1 6a1, max 2 baiia
OrieHka "3auTeHO" BBICTAB/IsIeTCsI TIpY Habope He MeHee 1 6asa.
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AyauTopHbIe 3aHATHS B

<

o =]

KOHTAKTHOM dopme N =

H O

Ea Eg =

N 22| 88 =
= ’s 7] é 5 a T < s

(@) O ) 2= B g x| =9 =)

& s HaumeHoBaHMe pa3/je/ioB U E o = | E ARE: =l i o Q0

E = AMAAKTHUECKUX e{HHHLY Q| = | £ gE|¢& E|gS| SE E 5

= [~a) 53 v & = = & Y R e 5 o
O O | & &¥| EE|SS = =
R = g2 88 %% SE
s = =% [O-* < o
= = = e E
K =
= @)
Pa3pen 1. BBepenue,

4 g |MCTOpHYecKas CrpaBKa. 9 4 1 0 3 5 10 [JomariHee
OcHOBHBIE IOHATHA U 3a/laHue
omnpejeeHUA.

Pa3zen 2. Jueprooomex Tomammee

4 8 |repmoauHamMuyeckoi cucremsli ¢| 10 5 2 0 3 5 10

. o 3a/laHye
BHeIITHeH cpe/oil.
Paspen 3. Bropoii 3aKkoH Tomammee

4 8 |repmogunamuxu. IlMkiasl, ux 9 4 1 0 3 5 10

3a/laHye
3 heKTUBHOCTS.

4 8 Pazpgen 4. Tepmoaunamuka 12 6 2 0 4 6 10 Homarunee
MOTOKa rasa. 3a/laHue
Pa3pen 5. Anamu3

4 8 3¢ (hpeKTUBHOCTH peaibHBIX 1 5 1 0 4 6 10 Homartnee
TeIIOBBIX MAIlIUH MeTO/i0M 3a/laHue
LIUKJIOB.

4 8 Pazgen 6. OcHOBBI Teopun 10 4 2 2 0 6 10 Otuet no
Tenyioo0MeHa. JIP
Paszpgen 7. TenionpoBogHOCTE,

4 g [3axoH ®dypre. YcioBusa 1 5 1 4 0 6 10 Otuet no
OJHO3HAYHOCTH /1A 3a/ja4 JIP
TeIJIONPOBOAHOCTH.

4 8 Pa3pen 8. KoHBeKTUBHBIN 1 5 7 3 0 6 10 Otuet 1o
Ten1000MeH. JIP

4 8 Pa3gen 9. Temiooomen 12 6 2 4 0 6 10 Otuet o
TeIJIOBBIM H3/Iy4YeHHeM. JIP
Pa3gen 10. O6man nocraHoBKa OTuer o

4 8 |u peweHme 3agaum 0 13 7 3 4 0 6 10 TP
Tervionepeaaue.

Bcero 3a 8 cemectp 108 | 51 | 17 17 17 57 100
Bcero no auciuuinHe 108 | 51 | 17 17 17 57 100
17 29720




Onenounblie MaTrepuasl no gucyumiudie OCHOBDI TEIVIOTEXHUKNA

ITIK-7 - CnocoGeH pazpabambieams coépemMeHHble MeXHO/102UU NPOU36800CIMea NAMpoHO8 U 2U/1b3, demaieli
MawuHOCMpoeHUsl, 600PYXHCeHUsl U 60eHHOU MeXHUKU

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

K KaXk7i0#1 103MI[1H, JaHHOM B J1eBOM CTOJIOI[e IToAGepuTe COOTBETCTBYIOLIYIO TIO3ULIHIO K3 IIPABOTO
cronbua:

1. M30XOpHBIA o o
A. miporiecc, MPOUCXOASIIMI TIPH MTOCTOSTHHOM TeMIlepaType

rpotiecc

2. u300apHbIi

Tpoliecc

3.

M30TepMUUecKuid  B. mporiecc, MpoUCXOASILIHi P NTOCTOSHHOM JaB/IeHUH

TpoLiecc

4.

TIO/TIUTPOTIYe CKUi I. mpoLjecc, MpoUCXosLHiIA ITPY TIOCTOSSHHOM 00beme

npotiecc

5.

aguabarnueckuii /I, ripoliecc, MpoucxoAAmuii 6e3 oABoJa 1 0TBOZA Teria

rnpotiecc

b. miporjecc, NpoucxXoAsIyii TPy MOCTOSTHHOM TeTl/I0eMKOCTH

[TpounTaiiTe TEKCT 1 3alWILKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Uem oTiM4aeTCs KOHBEKTUBHAs TerJio0TAa4a C TOBEPXHOCTU TerioobMeHa B 663FpaHHquIﬁ TIOTOK
HO,E[BH)KHOfI Cpeabl OT TeIVIOOTAA4UU ITPU ABHXKEHUH XXUIKOCTU B pr6ax Y KaHa/lax"?

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

K Ka>k7i0lt O3UI1H, AaHHOM B JIeBOM CTO/IOIIe ToAiGepuTe COOTBETCTBYIOLIYIO TIO3UIIHIO U3 MPABOTO
cTonbua:

A. 6e3pa3mepHbIii KOI(GPUIEHT TeTUIO0T/Aaur, CBA3bIBAFOLIAI
1. yucno Ilekne ko3¢QUILMEHT TEIUIOOTAAYHM C TPaJUEHTOM TeMITepaTyphl B IPUCTEHHOM
CJI0€e TI0TOKa

2. UUCIIo B. xapakTepu3yeT COOTHOIIIEHHE CITIOCOOHOCTH TeJla OT/iaBaTh TEIIo C
IMpauaTis TIOBEPXHOCTHU K CITOCOOHOCTH TeJia MPOBOJIUTH TETIIO

B. cBsi3bIBaeT CKOpOCTb M3MeHeHHUsl TeMIlepaTyphbl BO BpeMeHH C

3. uucno dypee N
(u3ryecKUMU CBOMCTBaMHU TeJia ¥ ero pa3MepamMu

I'. xapakTepusyeT ¢pu3ruecKrie CBOMCTBA Cpe/ibl, SIB/ISIeTCS Mepoi

4. gucio buo .
M0JI00MSI CKOPOCTHBIX U TEMITEPATYPHBIX MOJIEH

5. uncio [1. xapakTepu3yeT COOTHOLIEHUEe KOJIMUeCTB TeIljla. Iiepe/jaBaeMoro B
Hyccenbra JKUJKOCTH IyTeM TeIllJIONPOBOSHOCTU M MyTeM KOHBEKLMU

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE MOC/IeJOBATETLHOCTh
[TprMeHeHMe TeOpUH MO00UsT COCTOUT U3 C/IeIYIOIINX 3TaIoB:

1. mpuUpaBHUBaHWe KPUTEPHEB MO00Ms "HaTyphl" U ""Mojeu”
2. 3aIMCh UCXOHOUM CUCTeMbl YpaBHEHUM
3. MpuBefieHUe YpaBHEHMH K Ge3pa3MepHOMY BUY

4. BBe/leHNEe XapaKTePUCTHUUECKUX MaciTaboB
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0OBaTeTbHOCTD

BHyTpeHHsIs sHepruisi, B TOM UHC/ie, XapaKTepu3yeT I0C/e[0BaTe/TbHOCTh epexo/ia U3 OfHOTO
COCTOSIHUSI TEPMO/IMHAMHUUECKOW CHCTEMBI B IPYTOe:
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1. KUHeTU4YeCKast SHeprusd BpalliaTe/JbHOro ABM>KEHUA
2. KUHeTHuuecKast SHeprusa KoJie0aTeIbHOrO ABIDKeHHWA
3. KUHeTuJecKast JHEPIrud MoCTyrnareJibHOro ABWXXeHUA

4. iepexo[; 37IeKTPOHOB Ha BBIIIECTOSIII[HE YPOBHU

Ne 6 TIpouuTaiiTe TeKCT, BeIOepUTE MPABUIBbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Ocy1ecTBsieTcst JIM TEMJIONPOBOLHOCTE N1EPEHOCOM TeI/IOTh MOJISIMU BelljeCTBa?
1. momsmu; 6e3 iepeHOCa MacChl.

2. Ha 37IeMeHTapHOM YPOBHE MOJIEKY/ISIPHOW CTPYKTYPHI.

3. prongamy Teriopoga.

4. KBaHTaMH SHepruu.

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIN OTBET M 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kak ocyiecTBiseTcss KOHBEKLUS TETUIOTHI ?

1. Ha ypoBHe Ko/ie0aHWi MOJIEKY/ISIPHON CTPYKTYPBI.

2. 5TO MepeHO0C TeIVIOTHI IPU JBM)KEHUU MacChl Bell[eCTBa.
3. mpotiecc B IpUpPO/ie He BCTPeYaeTCsl.

4, repeHoC Ter/ioTbl KBAHTAMU SHEPrru.

Ne 8 TIpounTaiiTe TeKCT, BbIOEpHTE MTPaBHU/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BHIOOD
OTBeTa

SIBnisieTCst TU TIPOLIECC TIPH MTOCTOSIHHOM JIaBJIeHWH HarboJiee "pab0oTOCIIOCOOHBIM" U3 TOJTUTPOMHbIX
MpOLIeCCOB?

1. sTo Hanbonee paboTocroco6HBIM MPoLieCC U3 MepeyHs MOIUTPOIHbBIX ITPOLIeCCOB.
2. 110 paboTOCTIIOCOOHOCTH OH He SIB/ISIETCS TAKOBBIM, YCTYTIast TOJILKO a/jiabaTHOMY IpOLIeCCy.

3. HauboJsiee pabOTOCIIOCOOHBIM U3 MEPEYHS TOJTUTPOITHBIX MPOL[ECCOB SIBISIETCS U30TePMUYECKUM
Tporjecc.

4. n300apHBIH Mporecc BooOIIe He COBepIliaeT paboTy.

Ne 9 TIIpouwnTaiiTe TEKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000 CHOBBIBAOIIHe BEIOOD
OTBETOB

Kakuie 3 BeuuyH SB/ISTIOTCS GYHKLUSIMU COCTOSIHUS
1. pabora

2. Temreparypa

3. BHYTDEHHsISI SHeprus

4. sHTA/IbIIUS

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue Be/ItunHbI He SIBASIOTCS QYHKLIUSAMU COCTOSTHUS !
1. Temnieparypa

2. pabora

3. laB/eHue

4. KOJIMUeCTBO TeIlla
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Ne 11 TTpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

Kakue KpuTepuu rnofiobusi OTHOCSTCS K TETUIOBBIM TPOLIeCCAM:
1. Peifinonbca

2. ITekne

3. I[IpangTna

4. buo
Ne 12 TTpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

YeM OT/IMUAOTCS 10 CBOEH CTPYKTYpe YypaBHEHMsI, BRIpaKeHHbIE B rlapaMeTpax rogo0ust, TeTI00Tjaun
B JIAMUHAPHOM U TypOy/IEHTHOM PeXXUMaXx JBWKEHUS )KUJKOCTH OTHOCUTE/TbHO MOBEPXHOCTH
TerioobMeHa?
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