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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
[Tamumor Butanuii [TeTpoBuy, K.T.H., JOLEHT

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

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA TEINIOOBMEHHBIX ITPOIIECCOB

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:

OTIK-5 — CriocobeH UCIOo/b30BaTh COBPEMEHHbBIE TIOAXO0/bI M METO/[bI PEllieHus MPodeCCUOHABHBIX 33/ja4 B
00s1aCTH aBUALIMOHHOW Y PAKETHO-KOCMUYECKOM TeXHUKH

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

OIIK-5

3HAHUA:
Ha YpOBHe TIpe/CTaB/leHHi: TIpHoOpeTeHWe CTYZEeHTOM 3HaHWH B 00/aCTM  KOHBEKTHBHOTO

Tery1I000MeHa;
Ha YpPOBHE BOCIPOW3BEJIEHUs: OMMCaHWe Mo/iesiel TeryioobMeHa, OCHOBHBbIE METOZbI pacuera 3ajau

TeTUI00T/auu U Terionepesaut,
Ha YpPOBHe IMOHUMaHUsI: U3yUUTh OCHOBHBIE METO/bI TETJIOBOIO PacyueTa;
YMeHus:

TeopeTHUeCcKHe: pacyeT TeIIO0TAaul MeToZilaM1 TeOpPUH Mof00us
ITpakTHueckue: pemaTh 3a/iauM C TIOMOILbI0 KpUTepPUa/IbHBIX YpaBHEHU;;

HABbIKU:
OCTAaHOBKHM ¢ DpelIeHHs TIPaKTUYeCKHUX 3a[d4d; HWCI0/Ib30BdHUA PpaCUeTHBIX 3aBUCHUMOCTeH AJid

orpeje/sieHusda TeMIiepaTypHbIX ToJ1el U TemJIOBhIX ITOTOKOB;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TEOPUS TEIIVIOOBMEHHDBIX ITPOIIECCOB sBnsieTcst AUCLUIIMHOU
o0s13aTeIbHOM yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKY 10 HanpasieHuto 24.03.03 Baaiucmuka u
2u0poaspooUHaAMUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®PU3UKA, TEPMOJNHAMMUMKA, TEIIVIOITIEPEJTAYA.

Copep>xaHue JUCIUTUIMHBI SIBsieTcsl ocHOBOM st ocBoeHus aucturivH: TEIINIOOBMEHHBIE
ATITIAPATBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/1aCTH aBHUALIMOHHON M PaKeTHO-KOCMHUUECKON TeXHUKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
58 | 3%
& ° - E E
0 5 [} g s & s £
& = H E o = o= EE gE
> S auMeHOBaHHe Pa3jie/IoB H AUAAKTHUECKHUX eJHHHUIY 5 e E g g g¢s Sz
B 208 | | EE|Eg| "¢
= = 58 ze
-] n
=) SR :
= B
=}
3 6 Pazpen 1. Beegenne. Mojielb norpaHu4Horo cios. 1.1. ITonst ckopocTteld 1 TemriepaTypabl. 5 2 1 1 3 10
1.2. T'paHHuHble YCI0BHs MOJIel.
3 6 Paspen 2. TensiooTAaua Kak KpaeBas 3ajava. 2.1. Marematrueckasi Mofie/ib U KpUTepUH 1 6 2 4 5 10
rofo6wusi. 2.2. KpurepuasibHble ypaBHEHUs! TEIUIOOTAAUH.
3 6 Paspen 3. MaremaTnyeckas Mo/ie/ib IOrPaHUYHOro ¢1os. 3.1. YpaBHenus IIpanjTs. 12 8 4 4 4 15
Wurerpan Kpokko. 3.2. Ananorus PefiHonb/ca TpeHuUs: U TerioobMeHa.
Pa3spen 4. Pemuenne Bia3suyca ypasHenuii IIpanarast. 4.1. O6061éHHast KoopAuHaTa U
3 6 14 10 4 6 4 15
yHKLMs TOKA. 4.2. IHTEHCUBHOCTb TPEHUsl Ha I/IaCTHHE.
Pa3pgen 5. Pemienne IlonbrayseHa ypaBHeHHs SHepruu /ijisi NIOrPaHUYHOrO C/ios. 5.1.
3 6 VIHTeHCHBHOCTB TEIVIOO0T/auu Ha I1acTHHe. 5.2. JIOKa/bHbIM 1 0Cpe/jHEHHBIN KOI(PGULIMEHTbI 13 9 5 4 4 10
TeryIooTAauu.
3 6 Paspen 6. TertooTaaua npu DGTeKaHl:l‘P[ Tes. 6.1. [TorpaHNYHBIl C/I0H Ha TOBEPXHOCTH 12 8 4 4 4 10
KiHa. 6.2. TeruiooTada Tes1 pa3TuuHOi GOpMBbIL.
3 6 Paspen 7. TeriooTAaua npu cBo0OAHOM KoHBeKIuH. 7.1. Terootjaua BepTHKanbHOM 14 9 6 3 5 10
roBepxHoCTH. 7.2. TerniooTaya Ha MOBEPXHOCTH TPYO.
Paszpen 8. TenooTaya BEICOKOCKOPOCTHOrO MoToKa. 8.1. OcobeHHOCTH moseit ckopocTeit
3 6 Y TeMIiepaTyp B ITOrPaHUYHOM CJI0€ BHICOKOCKOPOCTHOTO MOTOKa. 8.2. YpaBHeHus: 12 8 4 4 4 10
TIOrPaHUYHOTO CJIOS B ITepeMeHHBIX [lopojjHHLIbIHA. 8.3. PacUéT MHTeHCUBHOCTH Telioo6MeHa
C y4€TOM C)KMMaeMOCTH Cpe/ibl.
Paspaen 9. TenyiootTpaua B TypOy/IeHTHOM norpaHuyHoM cioe. 9.1. TTonsiTre 1
3 6 orpezeneHye TypOy/IeHTHbIX K03 dHLeHTOB nepeHoca. 9.2. YpaBHeHus1 TypOy/IeHTHOTrO 15 8 4 4 7 10
TIOrPaHUYHOTI0 CJ105. 9.3. TeH]IOOT,E[a‘-Ia B Typﬁyl'leHTHOM TIOrpaHUYHOM CJI0€.
Bcero 3a 6 cemecTp 108 68 34 34 40 100
Bcero no gucuuninHe 108 68 34 34 40 100
3.2. AyAuTOpHBII NPAaKTUKYM
Oo0neMm,
No Homep n HaumeHOBaHMe
Tema NPAKTHYECKOIr'o 3aHATUA ayp.
n/n pPa3ae/ia JUCHUIIIMHbI qacoB
Paspen 1. Beegenve. Mogens
1 A A A Mogesb IOrpaHU4HOrO CJI0S 1
TIOTPAaHUYHOTO CJ1041.
9 Pazgen 2. TeriooTnaua Kak Perenye 3a/1au CTaI[MOHAPHOM TETIZIOOTAUH B 3/IeMEHTaX 4
KpaeBad 3aJa4a. KOHCTPYKIUHM SHepreTuyeCKux CUCTeM.
dopmMUpoBaHUe TPAHUYHLIX YC/IOBUI Pa3/IMUHOrO poza Ipu
Pazgen 3. Maremaruueckas pMHP p y p PoAa Ip
3 pelnieHry 3aa4 TeIryiooTAa4uu B 3/IEMEHTaX KOHCTPYKLMH 4
MO/JeJIb TIOTPaHUYHOTO CJ104.
SHepreTu4yeCKux CUCTeM.
PerieHne 3a/1a4 Ha paCuéT TPEHMS U TIOTEPU [aBeHHs B
Pazpen 4. Pemienue bnasnyca A P P P A
4 - TI0OTOKdX B 3/IEMEHTAX KOHCTPYKLIMH SHEPreTuyueCKux 6
YPpdBHEHHWHN HpaHATJIH.
CHUCTEeM.
Pa3nen 5. Pelenve
5 HOJ’I])F&YBEH& YPaBHE€HHUA Perienne 3a7a4 Ha pvaéT TeIVIOO0TAa4uu B ITOTOKAaX B 4
SHepruu Ajid rnorpaHuvHoro 3J/IEMEHTAdX KOHCTPYKLWMU SHEPreTHYeCKNX CUCTeM.
CJ1041.
6 Pazpen 6. TerooTaaua npu Perienuie 3a7iau Ha pacuéTt TemI00Tauu B TIOTOKAaxX B 4
00TeKaHWU! TeJl. 3J/IEeMEHTAdX KOHCTPYKLUU SHEPreTHYeCKNX CUCTeM.
Perienne 3aJa4 Ha pvaéT TeIiooTaa4uu CBO60,Z[HOI>1
Pa3pen 7. Terunootgaua npu o
7 o KOHBEKIUEHN B 3JIEMEHTaX KOHCTPYKIUH SHePreTruyeCKux 3
CcBODOOJHOU KOHBEKI[UH.
CHUCTEeM.
8 Pazpen 8. Tennootaaua Pacuét TerioBoit Harpy3ku Ha MOBEPXHOCTh CITyCKaeMOTO 4
BBICOKOCKOPOCTHOT'O IIOTOKA. dlfiriapaTra B 3aBUCMMOCTH OT yC]IOBI/Iﬁ CITyCKa.
Pasgen 9. Tertootnaua B PacuéT TernioBol Harpy3ku Ha MOBEPXHOCTh Mperpajpbl,
9 Typ6y1'IEHTHOM NMOrpaHUYHOM B38HMOAEﬁCTBy}OLu6ﬁ C TIOTOKOM BBICOKOTEMITIEPAaTyYPHOI'O 4
cjioe. rasa.
Bcero 3a 6 cemectp 34
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3.3. CamocTosnTenbpHas padora crygenta (CPC)

No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3ajaHus
n/n pasjena JMCHUINIMHBI 4acoB
W3yuyeHue npesyCMOTpeHHBIX IPOrPaMMOM
1 Egiﬂzﬁ;{f;?g;g:' Moper IUaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 3
P ) [NoaroroBkKa K NMpakTHU4YeCKUM 3aHATUSIM
W3yueHnue npesyCMOTpeHHBIX IPOrPaMMOM
2 Papen 2. Ternootzasa Kax JUaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 5
KpaeBas 3a/jada
' [NoaroroBka K MpakTH4YeCKUM 3aHATUSIM
W3yuyeHnue npesyCMOTpeHHBIX IPOrpaMMOM
3 5{?}3'?]11 ?l’j'olfa;;x;;g:szii’; IUaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol iuTeparype. 4
A P ' [NoaroroBka K MpakTU4YeCKUM 3aHSATUSIM
W3yuyeHue npesyCMOTpeHHBIX IPOrpaMMOM
4 Paz,ggg}?ﬁ;%uz?{nif;amyca UaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOoli iuTeparype. 4
yp PARTIA. [NoaroroBka K NMpakTU4YeCKUM 3aHATUSIM
Pasgen 5. Pemenne IlonbrayseHa |MI3ydyeHue rpeyCMOTPEHHBIX IPOrpaMMOM
5 |ypaBHeHHs SHeprvu [ UaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 4
MOrPaHUYHOIO CI0S1. [NoaroroBka K NMpakTU4YeCKUM 3aHATUSIM
6 Pazzien 6. Ternootsada npu IToaroroBka K sK3aMeHy 4
00TeKaHUH TeJl.
Pasgen 7. TermooTaada mpi W3yueHne npesyCMOTpEHHBIX nporpaMMOﬁu
7 CBOBOLHON KOHEOKLIM JUaKTUYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 5
& . [NoaroroBka K NMpakTU4YeCKUM 3aHATUSM
8 Payien 8. Teriootaaua IToproroBka K sK3amMeHy 4
BBICOKOCKOPOCTHOTO MOTOKA.
Pasgen 9. TernooTnaua B
9  |TypOy/neHTHOM MOrpaHUYHOM IToproroBka K 3K3aMeHy 7
cioe.
Bcero 3a 6 cemecTp 40
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1120 3 |4 5 6 (7(8/ 9 10 (11| 12 (13|14 | 15 |16 | 17
6 TexK TexK, I3 | AP TexK | 1P TexK O3 | TexK | P | 3au.

YcnoeHble 0603HAUEHUS:

P — nuarHocThJeckas pabora;
TexK — BOIPOCHI A/ TeKYLero KOHTPOJIS;
[3 — nomaiHee 3ajaHue;
3a4. — 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHBIE BPEMEHHbIE HHTEPBA/IbI B
crenyommx popMax:

e UArHOCTUYECKas pabora;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e /IOMallIHee 3a/laHue.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpoBOAUTCA B CbOpMaXI
e 344eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Anekcanzpos, A. M. Apxapos, 1. A. Apxapos. . Teruiorexauka. M.: U3g-s0 MI'TY um. H. 3.
Baymana, 2017, 3n. pec.
2. A. A. Anekcangpos, A. M. Apxapos, 1. A. Apxapos. . Tettotexnuka. M.: N3g-s80 MI'TY um. H. 3.
BaymaHna, 2017, 22 3k3.
3. B. B. CaxuH. . KOHBEeKTHBHBIN TeIIO0OMEH B OHOPOHOM cpejie (Teriootaaua). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2013, 173 3Kk3.
4. B. B. CaxuH. . TerioobMeH B ofiHOpoAiHOM cpefie (Terionepenaua). CI16.6T'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2017, 76 3K3.
5. B. B. CaxuH. . Teryioo0MeH B ofHOpogHO cpefie (Terutonepesaua). CI16. 5T TY "BOEHMEX" um. 1. @.
YcrtuHoBa, 2017, 31. pec.
6. B. B. CaxuH. TepmoarHamuKa 5Hepretuueckux cuctem. CI16.5T'TY "BOEHMEX" um. 1. ®. YCTHHOBA,
2005, 257 5K3.
7. B. B. CaxuH. . KOHBeKTHUBHBIH Teryio00MeH B OJHOPOJHOM cpezie (Terootaaua). CI16.BTTY
"BOEHMEX" um. I. ®. YctuHosa, 2013, 3. pec.
8. B. B. CaxuH. . TepmoguHamuKa 3HepretTrueckux cucreM. CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrtunoga, 2005, 3. pec.
9. B. B. Caxum, B. I1. Illanumos. . Ternonepeaaua. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2003,
114 k3.
10. B. B. Caxwun, B. I1. [lTanumos. . Tertonepegaua. CI16.6I'TY "BOEHMEX" um. [1. @. YctuHoBa, 2003,
5J1. pec.
11. B. B. CaxuH, E. M. T'epsiuman, H. A. Bprikos. . Teruionepeaua B ipuMepax u 3ajauax. CI16.6I'TY
"BOEHMEX" um. . ®. YctuHoga, 2019, 84 k3.
12. B. B. Caxun, E. M. T'epriman, H. A. BpeikoB. . Terionepeaua B mpuMepax u 3agavuax. CI16.BI'TY
"BOEHMEX" um. Jl. ®@. YctuHoBa, 2019, 1. pec.
13. C. 1. Ucaes, U. A. KoxuHos, B. 1. Kodanos. Teopus Teruiomaccoobmena. M.: M3a-so MI'TY um.
Baymana. 3onorasa konnekuus, 2018, an. pec.

5.2. JloriosiHUTe IbHAS TUTeparypa 10 JUCLUIUIVHE:

1. b. H. FOpaes. . Tennonepegaua. M.: Beici. k., 1981, 1 3ks.
5.3. Ilepuoguueckue u3gaHus:

1. BeCTHUK aka/ieM1y BOeHHbIX HayK.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS JUCIUIIUHBI, 31€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

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

2. https://urait.ru/ — O6pa3oBarenbHas 1ardopma «FOpaiiT». [y By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
Bubnuorteuno-usaarensckuii rieHtp BI'TY "BOEHMEX" um. [1.®. YctuHoBa — DyHjaMeHTabHas
oubmoreka BI'TY «BOEHMEX» um. [1.®. YcTrHOBa.

CorpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/iekTpoHHas 6ubaroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37ekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHMI.

I/IHClJOpMaL[I/IOHH]:Ie CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOPMAaLMOHHBIN TIOPTaI TEXHUYECKOTO perynrpoBanusi: HopMmel, mpaBuia, cCTaHAapThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(opMalioHHbI [TOpTa ITpaBoBOM MH(POPMALUU.
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5.5. TIporpamMmMHoOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced;
2. Matlab 2015a SP1;

3. Microsoft Office;

4. Google Chrome.

5.6. HdopmaliroHHbIe TeXHOIOTUH:

B3anmozeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. Ansys Multiphysics 2017 Teaching Advanced;
3. Matlab 2015a SP1;

4. Microsoft Office;

5. Google Chrome.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.

10



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUSI TEINIOOBEMEHHBIX ITPOLIJECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminaa  TEOPUSI TEIVIOOBMEHHBIX TIIPOILIECCOB  spisieTcs  AUCLUILIMHOU
obsa3arenbHOM uacTH O/0ka 1 TiporpaMMbl TOATOTOBKM 10 HarpaeneHuto 24.03.03 Baaaucmuka u
2udpoaspoduHamuka. [duciuruiiHa peanv3yeTcss Ha (akynbreTe A PakeTHO-KOCMHUeCKOW TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 CriocobeH WCTo/ib30BaTh COBPEMEHHBIE TIOAXOJBI M METO/bI pellleHusi TpodeCcCHOHAMbHBIX 33/jad B
00/1aCTY aBUAI[MOHHON Y PAKEeTHO-KOCMHUECKOH TEXHUKH.

Copep>xaHue AWCLIUIUIMHBI OXBaThIBaeT KPYI BOMNPOCOB, CBA3aHHBIX C TEOPETMUEeCKUMH OCHOBaMM U
(hM3MUeCKON CYI[HOCTBI0 OCHOBHBIX TIPOLIECCOB TerjiooOMeHa, MeTO/laMM UX aHau3a, WUCCAeJOBAaHUSMHU U
pacuéTamMyd TIapaMeTPOB, OCBOEHWEM TMyTel HWHTEHCHU(PHKAI[UM TeryiooOMeHa 37eMEHTOB 3SHEpPreThyecKHx
YCTaHOBOK.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  BOIIPOCKI /IJIs1 TEKYILIETO KOHTPOJIS;
e [OMallIHee 3a/laHue.

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

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenta (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS TEINIOOBMEHHBIX ITPOIJTECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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.

smuTeparype. [1oaroToBKa K MpakTUYe CKUM
3aHATUSAM

MAJAKTUUeCKUX eIUHUI] IT0 peKOMeHTyeMOoit

12

TpyRoeMKOCTB,
HaumeHoBaHue padoThI Pekomenjyemas iureparypa uac
Pazgen 1. BBegenue. Mope/ib MOrpaHUYHOrO0 CJI01.
N3yuenue nipegycMoTpeHHBIX Tiporpammoit | B. B. CaxuH. . KoHBeKTHBHEIN TemioobMeH B 3

0JHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. 1. ®. YcTuHOBa, 2013
(BBenenwe, 1)

B. B. CaxuH. . Terioo0MeH B O/JHOPO/IHOM
cpene (terionepenaua): CI16.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (1)
A. A. Anekcanzpos, A. M. Apxapos, 1. A.
Apxapos. . TeriotexHvka: M.: M3g-so MI'TY
uM. H. 3. Baymana, 2017 (2)

B. B. Caxun, B. II. [Ilanumos. .
Tennonepepaua: CI16.BT'TY "BOEHMEX" um.
O. ®. YcruHoga, 2003 (1)

B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (teruionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (1)
B. B. Caxun, E. M. I'epniuman, H. A. BpbIkos. .
Tersionepesaya B npuMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2019 (1-2)

B. B. CaxuH. TepMoarHaMuKa 3HepreTruuecKux
cucrem: CIT6.BI'TY "BOEHMEX" um. [I. ©.
YctunoBa, 2005 (1-3)

B. B. CaxuH, E. M. T'epsiuman, H. A. BpbIkoB. .
Ternonepesava B npuMepax 1 3afiavax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2019 (1-2)

A. A. AnekcanzpoB, A. M. Apxapos, 1. A.
Apxapos. . Termnorexauka: M.: N3a-s0 MI'TY
uM. H. 3. baymana, 2017 (2)

B. B. CaxuH. . KOHBeKTHBHBIH TeTI000MEH B
oJHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [1. ®@. YctuHoBa, 2013
(BBemeHMe)

B. B. Caxun, B. II. IIlanumos. .
Tennonepezpaua: CIT6.BT'TY "BOEHMEX" um.
O. ®. YcruHoga, 2003 (1)

B. B. CaxuH. . TepmoguHamuKa
sHepretuueckux cuctem: CIT6. BT TY
"BOEHMEX" um. [I. ®. YcruHoga, 2005 (1-3)
b. H. FOpaes. . Tenionepenaua: M.: Beicri.
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kK., 1981 (1)

C. U. Ucaes, U. A. Koxunog, B. Y. KodaHnos.
Teopust Ternyiomaccoobmena: M.: V3a-Bo
MI'TY um. baymana. 3osoras konnekuus, 2018
(BBemeHue)

VIToro 1o pasgeny 1

Paszgen 2. TeriooTgavya Kak KpaeBas 3ajayda.

N3yuenue ripefyCMOTpeHHBIX TIPOTPaMMOM
IUIAKTHUeCKUX eJUHUL] TT0 peKOMeHAyeMoi
smuTeparype. [1oAroToBKa K MpakTU4Ye CKUM
3aHATUSAM

B. B. CaxuH. . Teryioo0MeH B OHOPOJHO
cpeze (tervionepezaaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2017 (2)
B. B. CaxuH. . TeryiooOMeH B OHOPOJHOM
cpepe (teronepesnaua): CIT6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (2)
B. B. CaxuH. . KOHBEKTHBHBIN TEII0O00MEH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2013 (2)
B. B. CaxuH. . KOHBEeKTHBHBIH TEII000MEH B
oHOpOAHOM cpefe (Tertootava): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (2)
C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
Teopus Teruiomaccoobmena: M.: U3a-Bo
MI'TY um. baymana. 3onotast ko/utekuusi, 2018

O

Wtoro mno pa3aeny 2

Pa3]IlEJI 3. Maremarnueckas MoO/[e/Ib MOrPAHUYHOI0 C/105.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA
TUIAKTHUeCKUX eJUHHUI] TT0 PeKOMEHAyeMOoi
suTeparype. [1oAroToBKa K MpakTUue CKUM
3aHATUSAM

B. B. CaxuH. . TeryiooOMeH B OfHOPOJHOM
cpepe (teronepesnaua): CIT6.6I'TY
"BOEHMEX" um. []. ®. YctuHosa, 2017 (2-3)
B. B. CaxuH. . Teryioo0MeH B OHOPOJHO
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHora, 2017 (2-3)
B. B. CaxuH. . KOHBEeKTHBHBIH TEII000MEH B
oHOpOAHOM cpefe (Tertootava): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2013 (3)
B. B. CaxuH. . KOHBEKTHBHBIN TEIIO00MEH B
oJHOpoAHOM cpefe (Terootava): CII6. BT TY
"BOEHMEX" um. [I. ®. Yctunora, 2013 (3)

Wroro no pa3geny 3

Pa3fen 4. Peinenue biiasuyca ypaBHenui I[Ipanjris.

W3yuenue npesyCMOTpeHHBIX IPOrPaMMOi
JUaKTHUYeCKUX eJUHUL] TT0 peKOMeHyeMoi
smuTeparype. [1oAroToBKa K MpakTUYe CKUM
3aHATUSAM

B. B. CaxuH. . Terioo0MeH B O/JHOPO/IHOM
cpene (terionepenaua): CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (2)
B. B. CaxuH. . KOHBEKTHBHBIN TETIO00OMEH B
oJHOpOAHOM cpefe (Terootaua): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHosa, 2013 (3)
B. B. CaxuH. . Terioo0MeH B O/JHOPO/IHOM
cpene (terionepenaua): CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (2)
B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (2)
B. B. CaxuH. . KOHBEeKTHBHBIN TeII000MeH B
ofIHOpOAHOM cpefie (Terootaaua): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2013 (3)

Wrtoro no pasgeny 4

Pa3zpen 5. Pemenne [Tonbray3eHa ypaBHeHHs1 3HepruM JAJ1sl MOTPaAaHUYHOTO CJI0S1.

W3yuenue rpesyCMOTpeHHBIX IPOrpaMMOM
JUaKTHUYeCKUX eJUHUL] IT0 peKOMeHZyeMoi
smuTeparype. [1oaroToBKa K MpakTUYe CKUM
3aHATUSM
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B. B. CaxuH. . TeryiooOMeH B OfIHOPOJHOM
cpepe (teronepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (2)
B. B. CaxuH. . Terio00MeH B OfHOPOJHOM
cpene (Terionepenaua): CI16.BTTY
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"BOEHMEX" um. [I. ®. YctuHosa, 2017 (2)
B. B. CaxuH. . KOHBEeKTHBHBIN TEII000MEH B
0JHOPOAIHOM cpefe (Terutootava): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (4)
B. B. CaxuH. . KOHBeKTHUBHBIH TeI/I000MeH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHosa, 2013 (4)

Wroro no pasgeny 5

Pasjen 6. TermtooTAaua npy 00TEKAaHUH TeJl.

IToproroBka K 3K3aMeHy

B. B. Caxun, E. M. T'epsiuman, H. A. BpbIkoB. .
Temsonepefaya B puMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTuHOBa,
2019 (1-3)

B. B. CaxuH. . KOHBEKTHBHBIN TEII0O00MEH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHosa, 2013 (4)
B. B. CaxuH. . KOHBEeKTHBHBIH TEII000MEH B
0THOPOAHOM cpefe (Tertootaua): CI16. BT TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2013 (4)

Urtoro no pasgeny 6

Pazpgen 7. TensiooTAaua npy CBO0OJHOM KOHBEKLIMH.

W3yuyenue npesyCMOTpeHHBIX IPOrpaMMOM
[UIaKTUYeCKUX eJUHUL] [0 peKOMeHAyeMoi
smuTeparype. [1oaroToBKa K NpakTUYe CKUM

3aHATUAM

B. B. CaxuH. . Teryioo0MeH B OfIHOPOJHOM
cpeze (teruionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (3)
B. B. CaxuH. . KOHBEKTHBHBII TEMI000MeH B
OJHOPOAHOM cpefe (Terwtootava): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (4)
B. B. CaxuH. . KOHBEKTHBHBIN TETIO00MEH B
oJHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHora, 2013 (4)
B. B. CaxuH. . Teroo0MeH B OJJHOPO/IHOM
cpene (terionepenava): CI16.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (3)

Wrtoro no paspeny 7

PHSAEJI 8. Telmoou(aqa BBICOKOCKOPDOCTHOI'O IMOTOKaA.

IlogroroBka K 5K3amMeHy

B. B. CaxuH. . KOHBeKTHUBHBIH TeIji000MeH B
0oJHOpOAHOM cpefe (Terootaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (6)
B. B. CaxuH. . KOHBEeKTHUBHBIH TeI/I000MeH B
O/THOpOZHOM cpefie (TerooTaaua): CI16. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2013 (6)
C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHos.
Teopus Teryiomaccoobmena: M.: V3a-Bo
MI'TY um. baymana. 3osotas kosnekuus, 2018
(1-3)

Wrtoro no pa3geny 8

Paszpen 9. TensiooTgaua B TypOy/IeHTHOM NOTPAaHUYHOM CJI0€.

IToproroBka K 3K3aMeHy

C. U. Ucaes, 1. A. KoxxunHoB, B. 1. Kodanos.
Teopust Teriomaccoobmena: M.: M3z-Bo
MI'TY um. baymana. 3osoras kosunekuus, 2018
(2-3)

B. B. CaxuH. . KOHBEKTHUBHbBIH TeII000MeH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. @. YcruHoBa, 2013 (4-5)
B. B. CaxuH. . KOHBEeKTHUBHEIH TeI/I000MeH B
0oHOPOAIHOM cpefie (TerutooTaua): CI16. BT TY
"BOEHMEX" um. [1. ®. YctuHosa, 2013 (4-5)

Wroro no pasgeny 9

14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPHS TEINIOOBMEHHBIX ITPOLJECCOB

®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 BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e /IOMallIHee 3a/laHue;

e 3ayeT.

Kputepuu oneHuBaHus

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

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

Bonpocs! ans TeKyiero KOHTpoJist

Texyuuit kouTponb (TK) ¢ ucronb30BaHMEeM TeCTOBBIX 3aZIaHMM ¥ BOMPOCOB. BoIMpoCk! A1 TeKyIIero
KOHTPOJIS1 BXOZAT B cocTtaB YMK gucuuruiveel. B TectnpoBanuu ucronb3yercs 10 BOrpocos no paszenam
MUcHUIUTHHBL OLleHKa yCBOeHHUs TUCLIMIUIMHBI TPoBoAuTCs 1o 100 6anbHOM mIKasne:
* peliTHHT TecTa MeHbIe 30 6a/10B (0TBeT Ha 5 U MeHee BonpocoB) — TK He cfaH,
* peiituHr Tecta ot 30 #0 60 6annoB (OTBET Ha 6 BOMPOCOR) — JOTIOJTHUTEIEHOE cobecenoBaHue (2 BOmpoca),
TIpU MoNoXUTe bHBIX oTBeTax TK c/aH;
* perituHr Tecta ot 60 go 100 6anios (otBeT Ha 7 u 6osee Bonpocos) — TK caaH.

JlomaiiHee 3a/jaHue
[NosicHuTeTbHA 3aMKMcKa K JOMalllHeMy 3a/lJaHUI0 Mpe/|CTaB/IseTCsl B IeuaTHoM (opme C
HCII0/Ib30BaHreM pefiakTopa Word (tipusoxeHue 4).
Kpurepuu ouienuBanust (B 10-u 0a//IbHOM CUCTEME):
* IPaBUWJILHBIN PacuéT, oopMIeHHe Pe3y/bTaTOB B COOTBETCTBUM C TPeOOBAHUSAMM U UX 3amuTa — 10 6asuios,
OcHOBaHUSIMH /151 CHYDKEeHUsT KO/TMuecTBa 0aiyioB B Auarnas3oHe OT 5 710 2 SB/ISIOTCS:
* HeyBepeHHasl 3allliTa pe3y/bTaToB pacuéTa;
* HeTO/IHbIN UM OTCYTCTBYIOLMI MepeyeHb TIPeJIoXKeHHH 110 CcoflepKaHUIo 3a/jaHus;
* HeOpeykKHOe BBIMTOTHEeHUe TIOSICHUTETEHOM 3aIUCKH,
* HU3KOe KaueCTBO rpaduueckoro Mareprasna (HeBepHbIH BpIOOp MaciiTaba rpadMKoB, OTCYTCTBUE YKa3aHUS
e/IMHUI] U3MepeHus Ha rpadukax).
TpeboBanws K 3amure [13: 3amuTa /I3 ocyliecTBsieTcst HA ypoBHe cobece/10BaHuS C TIperofiaBaTesieM B
cBOOOHOM hopme “Boripoc - oTBeT”. [TepeueHb KOHTPOJILHBIX BOMPOCOB MpUJIaraeTcs K 3ajanuto [1].
Bec KOHTPOJ/IbHBIX 3TarnoB BbInosiHeHus [13:
- aKTUBHOCTh M CAaMOCTOSTE/IbHOCTh B X0/le BbinoyiHeHus 13 — 25%;
- ohopMsIeHHe MTOSICHUTE/TLHOM 3anucKH K [13 — 15%;
- CBOeBpeMeHHOe BhIToTHeHre /13 1o rpadriKy KOHTPOJIBHBIX Meponpusitai — 20%;
- YPOBEeHb 3alllUThl pe3y/IbTaToB, 0TBETOB HAa KOHTPOJIbHLIE BOMPOCh — 50%.
ITpu Habope Boile 75% AoMalliHee 3alaHAe CUMTAETCS BHITTOTHEHHBIM.

3auert

WToroBeIi KOHTPOJIL TI0 AUCLUTITHHE TTPOXOAUT B JOpPMe 3aueTa IPH YCJIOBUU TIO/THOTO BHITIOTHEHUST
BCeX MepONpUSTUM, TPeJyCMOTPEeHHbIX IPa)KOM KOHTPOJIbHBIX MEPOIIPUSITHI. 3aueT NpoBOAUTCS B hopme
OTBETOB Ha 2 Borpoca. KommiekT BompocoB BXoguT B coctaB Y MK aucuuriuiel. Itoru caaum 3adera
OLIEHUBAIOTCSI CIeYIOIIUM 00pa3oMm:
— TOJIHBIM TTPaBU/IBHBIN OTBET Ha 00a BOMPOCA — 3aUTEHO;
— TOJTHBIM TTPAaBWILHBIN OTBET Ha OJJUH U3 BOMPOCOB C JIOTIOJTHUTEILHBIM cobeceJOBaHUEM 10 BTOPOMY —
3a4TeHO;
— HeTIo/THbIE OTBEThI Ha 00a BOTIPOCa C IOTIO/THUTE/ILHBIM CObeceJOBaHUEM T10 UX TEMAaTHKe —3auTeHo;
— HelpaBWIbHbIE OTBETHI M HE TOTOBHOCTH K COOeCe/I0BaHUIO TI0 TeEMAaM BOTIPOCOB — He 3aUTeHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHUe pa3/iesioB U
JMAJAKTHYECKUX eJUHHIY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCET'O
Jleknuu
IIpakTHueckue
3aHATUA

CamMocTosTenbHaa
padoTa cTyaeHToB

dopmMmupyemas
KomieTeHus, %

OIIK-5

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Paspen 1. BBegenue. Mogennb
MOrpaHNUYHOro CJIOA.

[E
(=)

Bompocsl
It
TeKyI1llero
KOHTPOJISA

Pazpgen 2. TeriooTavua Kak KpaeBast
3ajjaua.

11

10

Bornpocst
OISt
TeKyI11lero
KOHTPOJISA

Pa3pen 3. Maremaruueckasi Mo/ie/Tb
NOrpaHUYHOro0 CJI01.

12

15

Bornpocsl
in |
TeKYILero
KOHTPOJIA

Paspgesn 4. Pemienue biasuyca
ypaBHeHu# Ilpanaris.

14

10 4 6

15

Bormpocsi
st
TeKyl1ero
KOHTPOJIS,
HomaruHee
3a/laHue

Pa3pesn 5. Pemuenue ITonbraysena
YpaBHEeHMsI SHePrum AJis
NOrpaHUYHOro0 CJI01.

13

10

Bompocsl
A1
TeKyI1Llero
KOHTPOJISA

Pazpen 6. TemsiooTaaua Npu 00TeKAaHUH
Tel.

12

10

Bornpocst
IJ1sL
TeKyI11lero
KOHTPOJIA

Pazgen 7. TemiooTAaua npu CBOOOJHOM
KOHBEKI[HH.

14

10

Bornpocsl
IJ1s1
TeKYIL|ero
KOHTPOJIA

Pa3pen 8. TemtooTgaua
BBICOKOCKOPOCTHOI'0 IOTOKA.

12

10

Bormpocsl
JincH
TeKyl1ero
KOHTPOJISA

Pa3gen 9. TertooTgaua B
TypOy/IeHTHOM MOTPAaHUYHOM CJI0€.

15

10

Bormpocel
ISt
TeKyIlero
KOHTPOJISA

Bcero 3a 6 cemectp

108

68 | 34 34

40

100

Bcero o agucHMn/inHe

108

68 | 34 | 34

40

100
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OneHounble matepuaJsl o guciunaude TEOPUA TEINIOOBMEHHBIX ITPOITECCOB

OIIK-5 - CnocobeH ucno/b308ams cogpeMeHHble N0OX00b! U MemoObl pewleHuUsi npogeccuoHabHbIX 3a0au
6 00/1acmu asUAYUOHHOU U PAKeMHO-KOCMUYECKOU MeXHUKU

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET
[latb onpejesieHye TeII00TAaun

Ne 2 TIpounTaiiTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET
ITpu Kako¥ KOHBEKLIMH TeTJI00T/Aaua Oosblile — Ipy CBOOOAHOM MK BLIHYKAEHHOM?
Ne 3 TIpouwuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE

IMepen BaMu oripe/ie/ieHnst TPEX OCHOBHBIX BUZIOB TertoobmeHa. K KaXJoMy MOHSTHIO, ZJAHHOMH B JIEBOM
ctosbiie, MoAOepUTe COOTBETCTRYIOLIEE OTIpe/ie/IeHK e U3 TIPABOroO CTO/IOLA.

1. A. Tlepenaua sHeprum U3 0o/ee HarpeTol 06/1aCTH CPe/ibl B MeHee
Ten0npoBOSHOCTb HArPETYIO

b. l'[epe,qaqa SHEPI'rHU Ipy U3/1yUe€HWHU U TI0IJIOIEeHUN

2. KonBekijys
3JIEKTPOMAarHUTHBIX BOJTH TeJlaMU

3. B. Ilepesjaua sHepruy Mpy CTOJIKHOBEHWUH U KOJIeOaHUH MUKPOYACTHL]
TerionsnyyeHve  BellecTBa

I". ITepepaua sHepryu rpy nepemMellieHUH U NepeMelIBaHUN TeKyuel
cpefibl
. Ilepenaua sHepruu oT TBEPAOI MOBEPXHOCTH K TeKyueii cpeie

Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

Iepes BaMu BapHaHThLI KOH(PUTYpaLUii pa3/IMUHBIX TeJI, B KOTOPBIX PACCMaTpPUBAETCS
TeIUIONPOBOAHOCTD. K KaXk/10t KOHGUTypal[iu Tesa (JIeBbIi CTo/I0el] Tab/MIIbI) TTOCTAaBbTe B
COOTBETCTBHE XapaKTep U3MeHeHHs TJIOTHOCTH TETIOBOTO TIOTOKA B ZIAHHOM Teie (TpaBbiii cTosberl
TabMUIBI).

1. ITnockas cTeHka A. [I7I0THOCTB TeII0BOrO MIOTOKA He U3MeHSIeTC sl

2. llmnmunpapuueckas creHKa b. [110THOCTE TerioBOro moToka U3MeHsieTcs 10 TUHeHHOMY 3aKOHY

3. [InvHHbIA cTep>xeHb B. TIIOTHOCTB TEMIOBOTO MTOTOKA U3MEHSIETCS TI0 JIOTapU(MUUeCKOMY 3aKOHY
I". ITNOTHOCTH TeI/I0BOr0 MOTOKA U3MeHseTCs 110 KBaJpaTUYHOMY 3aKOHY

[. I110THOCTB TETJIOBOTO MOTOKA U3MEHSIeTCsI 110 SKCIIOHeHLMaIbHOMY 3aKOHY
Ne 5 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

[Touemy TernmOMpPOBOAHOCTb MeTasyIoB O0JIbILE, YeM TeIUIONPOBOAHOCTD IU/IEKTPUKOB?
Ne 6 TlIpouuTaiiTe TEKCT ¥ yCTaHOBUTE TOC/IeA0BAaTeTbHOCTh

BaMm Heo6x0uMo paccuuTaTh KO3(hGUIMEHT TEIMIO0TAAUU 110 3aJJaHHOMY KPUTEPHUATbHOMY
ypaBHEHUIO, CBs3bIBatoIIlee uncyio Hycenbra ¢ unciom PefiHomb/ca. YCTaHOBUTE TIOC/I€[0BATEILHOCTD
BalllUX BLIUMC/IEHUH

1. PaccuutaTh unciio PefiHosb/ica B Ballle 3ajjaue
2. 3Has uncio Hycenbra, BEIUHMCTUTD KO3(DMUIIHEHT TeriooTjauun

3. Y0eauThCsl B TOM, UTO UKMC/I0 PeliHO/b/ICA Ballleli 3aiauy BXOJUT B Ziarna3oH urcen PefiHobaca
KPUTEPHA/ILHOTO YPaBHEHHSI

4. NopcTaBuTh unco PeliHosbzca Ballleli 3aiaur B KpUTepHUaabHOe YpaBHeHYe U ONpesielIuTh YHUCI0
Hycemnsra

Ne 7 TlpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/E0BaTeIbHOCTD

ITpu BeIBOZE AU depeHIManbHOrO ypaBHeHuss Oypbe-Krpxroda Heo0XoAuMO MPU/IePKUBATHCS
Creayroleil oc/e10BaTeIbHOCTU AeCTBHI:
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Ne 8

1. mpoBecTH npeobpa3oBaHust anrebparuecKoi 3aMMCH 3aKOHa C Lie/bI0 TTOydeHus GOpMyIbI 1St
CKOPOCTH U3MEeHeHHs! TeMIIepaTypbl B TOUKe MIPOCTPAHCTBA

2. omipe/ie/TUTh 3aKOH, HAa OCHOBE KOTOPOTO BBIBOAUTCS YpaBHEHHE
3. chopMyIMpOBaTh AOMYLEeHUS
4. BbIOpATh 00BLEKT, K KOTOPOMY TPUMEHSIETCS 3aKOH

5. chopmynmpoBaTh 3aKOH [Jisl JAHHOTO 00BEKTa U MPH C/Ie/TaHHBIX JJOMYIIeHUsIX

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJILHLIﬁ OTBET U 3allUIINTEe apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

[110THOCTH TETIOBOTO TMOTOKA - 3TO:

1. KOJTMUECTBO TETIOThI, KOTOPHIM 0OMEHUBAIOTCS TeJla TP Terjaoo0MeHe

2. KOJIMUECTBO TETIOThI, KOTOPbIM 0OMEHUBAIOTCS TeJia MPU TEIJI000MeHe 3a e[JUHUIY BpeMeHU

3. KOJIMUECTBO TETVIOTHI, KOTOPLIM 0OMEHUBAIOTCS TeJla MPH TeIyIo00MeHe yepe3 eJIMHUITY TOBEPXHOCTH

4. KOMMYeCTBO TeIIOThbI, KOTOPEIM 0OMEHHBAIOTCS Tejla TIPH TeryioobMeHe MpH eIUHUYHOM Pa3HOCTH
TeMIieparyp

5. KonMueCcTBO TEeIUIOThI, KOTOPBIM 00MeHUBaIOTCA Tejla npu TeryioobMeHe 3a €AWHHWLY BDEMEHU Uepes
€OVHHLY TIOBEPXHOCTHU

6. KOJTMYeCTBO TEI/IOThI, KOTOPHIM 0OMEHHMBAIOTCS TeJla TIPH TeryioobMeHe 3a eIMHULYY BpeMeHHU TPy
eIMHUYHOU Pa3HOCTH TeMIlepaTyp

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[Me BEIOOD
oTBeTa

CBo0Oo/iHast KOHBEKIIHSI 3TO TIepe/iaua SHEPrUU TPY TTePEMEIIeHHH TeKyuel cpe/ibl Mo/, IeHCTBUeM:
1. 571eKTPOMarHUTHBIX CUJI

2. rpaBUTALIMOHHBIX CUJI

3. pa3HOCTH BECOB HarpeThIX U XOJIOAHBIX 00/acTeld cpesibl

4. ciJ1 NIOBepXHOCTHOTO HaTSDKEHUS

5. KanwjIIpHbIX CUJT

6. CUJI BA3KOIO TPeHUst

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
XapakTepHbIMU TlTapaMeTpaMU TIpU onpefeneHny urcia ['pacroda sBastoTcs:

1. yckopeHue cBOOOZHOTO Ta/ieHus], XapaKTepHbI pa3Mep Tesa, KWHeMaTHuecKasi BA3KOCTb
2. TemIieparypa cpe[bl, XapaKTepHbIi pasmep Tesa

3. CKOPOCTb TeueHus, JaBjieHue

4. pa3sHOCTb TemIeparyp B cpefie

5. IOBEPXHOCTHOE HaTsDKeHUe KUAKOCTH

6. yckopeHHe CBOOOJHOTO Ta/ieHHs, XapaKTepHBIW pa3Mep Tesa, KHHeMaThuecKast BI3KOCTb,
TemIiepaTypa Cpe/ibl, XapaKTepHbIil pa3mep Tesa

Ne 11 TTpouwuTaiiTe TEKCT, BbIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
TeronpoBOAHOCTS - 3TO

1. CIOKHBINA BUZ, TETUIOOOMEHa

18



2. MPOCTO# BUJ, TermyioobMeHa
3. Bu/l TeryioobOMeHa 00y C/IOB/IEHHBIN CTOJIKHOBEHHEM MUKPOUYACTHI]
4. Bug TeryioobMeHa 00yC/IOB/IEHHBIN Xa0TU4YeCKUMHU KOJIeOaHUSIMU MHKPOUaCTHL]

5. BUJ, TeryioobMeHa 00y C/IOB/IEHHBINA XaOTHUeCKUMH TTePEX0IaMU 3/IEKTPOHOB MEXK/y OpOUTaMU B
aTome

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE MPABUIbHBIE OTBETHI M 3aNUIIINTE apPTyMEeHThI, 000CHOBBIBAIOII[He BLIOOD
OTBETOB

TErIooTAaua 3T0:

1. pocToii B1A TerioobMeHa

2. CJIOXKHBIN BUJI TEIJIOOOMeHa

3. BUJ Teryio0b6MeHa, COCTOSAIINEN U3 TeMIONPOBOJHOCTH U KOHBEKIUU
4. Ter000MeH MeX/y TBep/[0M CTEHKOM U TeKyuel cpeion

5. BU/, TeTui006MeHa MeX/y TBepAbIMH TeJlaMH

6. Bz TeruioobMeHa MeXXly TeKYUUMH CpeJjlaMu

Ne 13 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

TeIuUI00T/aua - 3T0:

1. mpocTo¥i BU/ TeTI000MeHa MeK/1y TBEPZOU MOBEPXHOCTHIO U TEKyUel cpeion
2. IPOCTOM BUZ, TeTJIo0OMeHa MeX[y ABYMS TBEDJBIMU TeJlaMU

3. mpocToi BU/, TeryiooOMeHa MeXy ABYMS TEKyUMMH CpeJjlaMy

4. C/IOXKHBIA BU/I TETIOOOMEHA MeK/1y TBEPZOU MOBEPXHOCTHIO U TeKyUel cpeioi

5. C/IOKHBIN BUJ, TeTyI000MeHa MeXy ABYMs TBEDIBIMU TeJlaMy
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