MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«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)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
rog, Habopa rpynrbl: 2024

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:

OIIK-5 — crnocobHOCTh WCMO/Ib30BaTh COBPEMEHHBIE TIOAXOAbI M METO/bl pelleHusl MpodecCHOHATBHBIX
3a/1au B 00/1aCTH aBUALMOHHOU U PaKeTHO-KOCMUUECKOW TEXHUKU

TICK-1.3 — ¢noco6HOCTh BBIMOJHATL PacueThl MapamMeTpoB pabouero mpoljecca, TEMj0BOr0 COCTOSHUS U
XapaKTepUCTUK ABUraTesield U 3HeproyCTaHOBOK JieTaTe/IbHbIX arrapaToB

DOpMUPOBAHHIO KOMITETEHI[HI CTYKUT JAOCTIKEHWe CJIeAYIOIUX pe3y/IbTaToB 00pa3oBaHus:
OIIK-5

3HAHUA:

Ha YypOBHEe TMpeJCTaBJe€HUI: TMpPUOOpeTeHHe CTYJIeHTOM 3HAHUU B 00/aCTM KOHBEKTUBHOTO
TeriooOMeHa;

Ha YpOBHE BOCTIPOM3BEeEHMs: OMMCaHWe Mofesed TernoobMeHa, OCHOBHBEIE METOAbI pacueTa 3azau
TEIJIOOT/AauH U TeTlIonepeau,

Ha ypOBHE ITOHMMAaHUS: U3yUHTb OCHOBHBIE METO/IbI TEIJIOBOIO pacyeTa;;

YMeHusi:

TeopeTHUUeCKHe: PacueT TeMyIOOT/Aaul MeToJaMU TeOPUH TIo100us

IMpakTHueCcKue: peliaTh 3a/iaui C TIOMOIIbI0 KPUTEPUAIbHBIX YPaBHEHUH;

HABbIKU:

MOCTAHOBKK U peIlleHUs] TIPaKTUUYEeCKUX 3a/lay; WCII0/Ib30BaHUsS PacyeTHbIX 3aBUCHMOCTEH [iis
OIIpe/ie/IeHIs TeMITePaTyPHbIX I10/1eii K TeT/IOBBIX TI0TOKOB;;.
IICK-1.3

3HAHUA:

Teopwust of00Ms1, KPUTEPHH, KpUTEpUaibHble KpaBHeHUst. OCHOBHbIE (TTPOCThIE) BU/IBI TETIO0OMEHa;

YMeHUs:

CocCTaB/aTh KpUTepHa/bHbIe YPaBHEHMsI. BBISBIATE KPUTEPUH 000w ;

HABbIKU:

PacueT TeMrepaTypHbIX 10/I€H U TEIJIOBBIX MTOTOKOB METOZIOM PelleHHsI KpUTepPUaIbHbIX YPaBHeHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TEOPUS TEIIVIOOBMEHHDBIX ITPOIIECCOB sBnsieTcst AUCLUIIMHOU
o0s13aTe/IbHOI yacTH 6;10Ka 1 MporpamMMbl TIOATOTOBKH 110 HarpasieHuto 24.03.05 /leueamenu nemamenbHbix
annapamos.

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

¢ TICK-1.1 — CriocobeH MCro/b30BaTh 3HaHUA (GYyH/[AMEHTATBHBIX Pa3/le/ioB eCTeCTBEHHOHAYYHOTO U
npo¢eCCHOHATBHOTO LIUK/IOB /171l IOHUMaHUsl U3UYeCKOM CYyLHOCTH paboumX MpoLieCCcoB
5HepreTMUeCKHUX YCTAaHOBOK aBUALJMOHHOW M paKeTHO-KOCMUYECKON TeXHUKU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyAUTOPHBIE 3aHATHSA N
B KOHTaKTHOIi ¢hopme E o
g2 g5
& IE £3
o 3] ° £ s & i
& = HanmeHoBaHHe pasjie/IoB H AHAAKTHYECKHX e{HHHAL] : o E 9 E E E 8 §
1 = Q =] = = E 1= Z
73] =2} = < = 9 =
O Q b E g ¢ 5
A = 53 z'S 0 «
=" [S-1 P -
= = %
= O
(=]
=
3 6 Paspen 1. Beegenue. Mojenb norpaHu4Horo ciiost. 1.1. ITosist ckopocreii 6 1 1 0 5 10 10
Temreparypel. 1.2. TpaHUYHbIe YC/IOBUS M0/IeH.
3 6 Paspen 2. TensiooTAaua Kak KpaeBas 3ajava. 2.1. Maremarrnyeckasi Moziesib U 1 4 2 2 7 10 10
KpUTepuu 1ozo6ust. 2.2. KpuTtepuasbHble ypaBHEHHs! TEIIOOT/auH.
3 6 Paspen 3. MaremaTuyeckasi Mojie/1b IOrPaHUYHOr0 ¢/101. 3.1. YpaBHeHus 12 6 4 P 6 15 15
TTpanpmist. Uarerpan Kpokko. 3.2. AHaznorusi PeiiHo/b/Ca TPpeHus U TeryioooMeHa.
3 6 Paspen 4. Pemrenne Basuyca ypaBHenuii Ilpanaras. 4.1. O6061géHHast 13 7 4 3 6 15 10
KOOp/iHaTa U (GyHKLMs ToKa. 4.2. VIHTEHCHMBHOCTb TPEHUs Ha M/1aCTUHe.
Paspen 5. Pemenue ITonbray3ena ypaBHeHUsl S9HePruM /1l IOTPAHHYHOIO C/I0S.
3 6 5.1. VIHTeHCMBHOCTb TEIUIOOT/a4M Ha IuiacThHe. 5.2. JIOKa/IbHbIN U 0CpeAHEHHbINA 13 7 5 2 6 10 15
K03 ULIEeHTDI TEMIO0TAAYH.
3 6 Paspen 6. Teniooraauya npu o6Tekanuu Test. 6.1. [TorpaHUuHbIi C/10# HA 12 6 4 P 6 10 10
TIOBEPXHOCTH K/IMHA. 6.2. TemnooTaua Tes pa3auyHoON (OpMBI.
3 6 Paspgen 7. TEI}HDOT;[aqa npu cBoGoaHOI KonBekiuH. 7.1. Terootgaua 16 8 6 5 8 10 10
BEePTHKa/IbHOI 1OBepXHOCTH. 7.2. TeriooTAaua Ha MOBePXHOCTH TPYO.
Pa3pen 8. Teri00TAa4a BHICOKOCKOPOCTHOTO MOTOKA. 8.1. OcobeHHOCTH Moned
3 6 CKOpOCTel 1 TeMIlepaTyp B NOrPaHAYHOM CJI0€ BBICOKOCKOPOCTHOTO TIOTOKa. 8.2. 14 6 4 5 8 10 10
"YpaBHeHus1 IOrpaHUYHOIO C/1051 B TlepeMeHHbIX JlopogHuLbiHa. 8.3. PacuéT
WMHTEHCMBHOCTH TeryioobMeHa ¢ y'-léTOM CKUMaeMOCTHU Cpeibl.
Paspen 9. TensiootTAaua B TypOy/IeHTHOM norpaHuyHoM ciioe. 9.1. TToHsiTHe 1
3 6 orpeienieHye TypOyeHTHbIX K03 duLeHToB nepeHoca. 9.2. YpaBHeHUs 1 6 4 P 5 10 10
TypOysieHTHOTO MorpaHiyHoro ciost. 9.3. Teruooraua B TypOy/ieHTHOM
TIOrpaHUYHOM CJI0€.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep v HaiMeHOBaHHe
Tema MNPAKTHYECKOIr'0 3aHATUA dayA.
n/n pPa3ae/ia JUCHUIIINHbI
JacoB
1 Pazpen 2. Terootnaua Kak Pemenue 3a1au cTaliMOHApHOM TEIJIOOTAUU B 3/IEMEHTaX 9
Kpa€Bad 3aayad. KOHCTPYKLIMU SHEPT€TUUECKUX CUCTEM.
dopmHrpoBaHNe I'PAHUUHBIX YCIOBHUM Pa3/IMUHOIO po/ia IIpPH
Pazgen 3. MaTeMaruueckasi PMHP p y p poAia rp
2 pereHnu 3a/iad Ter/iooTAauu B 3JIeMeHTaX KOHCTPYKIUU 2
MO/JieJ/Ib TIOTPaHUYHOTI'O CJ104.
JHEPreTuyeCKux CUCTeMm.
Pelienue 3a1au Ha pacuéT TPEHUS U TTIOTEPU AaBeHHS B
Pazpen 4. Pemienue bnasuyca A p P P¥ A
3 o TIOTOKaxX B 3/IeME€HTaX KOHCTPYKIUH SHepreTuyeCKux 3
ypaBHeHuU [IpaHaTis.
CHUCTEeM.
Pasgen 5. Pemtenve
4 HO]’ILFayBEHa YPaBHeHHUA Perienue 3aa4 Ha pacqéT TeII0O0TAauu B IIOTOKax B y)
SHEPruu AJjid rorpaHuvHOro 3/IEMEHTAaX KOHCTPYKLUH SHEPreTUUeCKUxX CUCTEM.
CJ1041.
5 Paspen 6. Termootnaua npu Perenue 3amau Ha pacuéT TEIIOOTAAYM B ITIOTOKAX B 2
00TeKaHUHU TeJl. 3/IEMEHTAaX KOHCTPYKLUH SHEPreTUuueCKUx CUCTEM.
Perienne 3a/a4 Ha pvaéT Terio0oTAauu CBOﬁO,IIHOﬁ
Paspen 7. Termoornaua mpu o
6 6 o KOHBEKIMEHN B 3/IeMEHTaX KOHCTPYKIUH SHepreTuyeCKux 2
CBOOOIHOM KOHBEKILIMH.
CHUCTEeM.
v Pasgen 8. Teruootgaua PacuéT TennoBol Harpy3ky Ha MOBEPXHOCTh CITyCKaeMOro 7
BBICOKOCKOPOCTHOI'O ITOTOKA. arirapara B 3aBUCUMOCTHU OT yCJIOBI/Iﬁ CITyCKa.
Pazpnen 9. TernooTtaua B PacuéT TerioBo¥ Harpy3ku Ha IMOBEPXHOCTh IPerpajpbl,
8 Typ6YJ'IEHTHOM TMOrpaHUYHOM BBHHMOAGI‘;ICTBY}OH_IEIZ C ITOTOKOM BBICOKOTEMIIepAaTypPHOI'O 2
cJ1oe. ra3a.
Bcero 3a 6 cemecTp 17
6 24211




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. 5
P ) [NoaroroBkKa K NMpakTHU4YeCKUM 3aHATUSIM
W3yueHnue npesyCMOTpeHHBIX IPOrPaMMOM
2 Ea:'gzgﬂzé Tzlj{goomaqa KaK JUaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 7
P afada. [NoaroroBka K MpakTH4YeCKUM 3aHATUSIM
W3yuyeHnue npesyCMOTpeHHBIX IPOrpaMMOM
3 f/[?iejg ?l’j'olfa;;x;;g:szii’; IUaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol iuTeparype. 6
A P ) [NoaroroBka K MpakTU4YeCKUM 3aHSATUSIM
W3yuyeHue npesyCMOTpeHHBIX IPOrpaMMOM
4 Pazﬁig}?ﬁ;%uz?{nif;amyca UaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOoli iuTeparype. 6
yp PARTIA. [NoaroroBka K NMpakTU4YeCKUM 3aHATUSIM
Pasgen 5. Pemenne IlonbrayseHa |MI3ydyeHue rpeyCMOTPEHHBIX IPOrpaMMOM
5 |ypaBHeHHs SHeprvu [ UaKTHYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 6
MOrPaHUYHOIO CI0S1. [NoaroroBka K NMpakTU4YeCKUM 3aHATUSIM
6 Pazpen 6. Teriootnaua npu TIOAroTOBKA K 9K3aMeHy 6
00TeKaHUH TeJl.
W3yueHue npesyCMOTpeHHBIX IPOrpaMMOM
7 Eszgzﬂgégiggggiﬂi? fipu JUaKTUYeCKUX eJUHUL] IT0 peKOMeHZyeMOol TuTeparype. 8
& . [NoaroroBka K NMpakTU4YeCKUM 3aHATUSM
8 Payien 8. Teriootaaua IToproroBka K sK3amMeHy 8
BBICOKOCKOPOCTHOTO MOTOKA.
Pasgen 9. TernooTnaua B
9  |TypOy/neHTHOM MOrpaHUYHOM IToproroBka K 3K3aMeHy 5
cioe.
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
12 3 |4 5 6 (78 9 10|11 12 13|14 15 16| 17
6 TexK | | TexK, I3 |JP TexK, 3 | 1P TekK, I3 TexK, A3 | P | 3au.

YcnoeHble 0603HAUEHUS:
¢ TP — nuiarHocTHYecKas pabora;

[3 — nomaiHee 3ajaHue;
e 3au. — 3ayeT.

TexK — BOIPOCHI A/ TeKYLero KOHTPOJIS;

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

[MarHoCTUYecKasi pabora;
BOITPOCHI JI/Is TEKYIIIETO KOHTPOJIS;
JlOMalliHee 3a/jaHue.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpoBOAUTCA B CbOpMaXI

3a4yerT.
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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. . TepmoariHaMuKa sHepretTudeckux cucrem. CIT6.BI'TY "BOEHMEX" um. [I. ®.
YeruHoBa, 2005, 3. pec.
4. B. B. CaxuH. . TerioobMeH B ofiHOpoAiHOM cpefie (Terionepenaua). CI16.6T'TY "BOEHMEX" um. [I. @.
YcrtunoBa, 2017, 311. pec.
5. B. B. Caxun. TepmoauHamuka 3Hepretuueckux cuctem. CI16.5T'TY "BOEHMEX" um. 1. ®. YcTHHOB,,
2005, 257 7k3.
6. B. B. CaxuH. . KOHBEeKTHBHBIN TeIIOOOMEH B OHOPOHOM cpejie (Teriootaaua). CII6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2013, 173 5k3.
7. B. B. CaxuH. . KOHBeKTHUBHBIH Teryio00MeH B OJHOPOJHOM cpezie (Terootaaua). CI16.BTTY
"BOEHMEX" um. I. ®. YctuHosa, 2013, 3. pec.
8. B. B. CaxuH. . TeryiooOMeH B ofHOpogHO cpefie (Terutonepesaua). CI16.5T'TY "BOEHMEX" um. 1. ®.
YcrunoBa, 2017, 76 3K3.
9. B. B. Caxum, B. I1. Illanumos. . Ternonepeaaua. CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoga, 2003,
/1. pec.
10. B. B. Caxwun, B. I1. [lTanumos. . Tertonepegaua. CI16.6I'TY "BOEHMEX" um. [1. @. YctuHoBa, 2003,
114 k3.
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. Google Chrome;

3. Matlab 2015a SP1;

4. Microsoft Office.

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. Google Chrome;

4. Matlab 2015a SP1;

5. Microsoft Office.

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEOPUSI TEINIOOBEMEHHBIX ITPOLIJECCOB

AnHoTanusa paboueii nporpaMMsl

Ouctiuminaa  TEOPUSI TEIVIOOBMEHHBIX TIIPOILIECCOB  spisieTcs  AUCLUILIMHOU
o0sA3aTebHOM YacTH 0/10Ka 1 porpamMmbl MOATOTOBKHM 110 Haripae/ieHHto 24.03.05 /lgueamenu semamesbHbix
annapamos. JJuCIUIIiHa peanu3yeTcs Ha pakynbreTe A PakeTHO-KOCMudeckoi Texuuku bI'TY "BOEHMEX"
M. [J.®. Yerunosa kadeapoit A9 ITNIASMOTA30ANHAMUMKA U TEITJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 crioco6HOCTb UCMO0/B30BaTh COBPEMEHHBIE MOZXOABI U METO/bI pellleHHs MpodeCcCHoHaIbHBIX 3a/a4 B
00/1aCTY aBUAI[MOHHON M PAKEeTHO-KOCMHUECKOH TEXHUKH;
[ICK-1.3 criocoGHOCTL BBIMOJHATH PacueThl MapaMeTpoB pabouero mporiecca, TEIUIOBOTO COCTOSIHUSI U
XapaKTepUCTHK JBUraTeseil U SHeproyCTaHOBOK JleTaTe/IbHbIX arnraparos.

ConepkaHue [UCHUIUIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C TEOPeTHUeCKUMH OCHOBaMHU U
(bU3UUeCKON CYI[HOCTBIO OCHOBHBIX TIPOIIECCOB TEMI000MeHa, MeTOaMM UX aHaju3a, UCCIeJOBAaHUAMHU U
pacuéramMy TlapaMeTpOB, OCBOEHWEM ITyTell WHTEeHCU(PUKALUK Teruioo0MeHa 3/1IeMEeHTOB SHepreTHueCcKuX
YCTaHOBOK.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;
e /lOMalllHee 3a/laHue.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (34 4.), mpaktuueckue 3aHatus (17 4.), camocTosTesnsHas pabora
ctyzeHrta (57 4).
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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 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.

smuTeparype. [1oaroToBKa K MpakTUYe CKUM
3aHATUSAM

MAJAKTUUeCKUX eIUHUI] IT0 peKOMeHTyeMOoit

TpyRoeMKOCTB,
HaumeHoBaHue padoThI Pekomenjyemas iureparypa uac
Pazgen 1. BBegenue. Mope/ib MOrpaHUYHOrO0 CJI01.
W3yuenue npesycMOTpeHHBIX IPOrpaMMOi B. B. CaxuH. . TepmoguHamuKa 5

sHepreTuueckux cuctem: CIT6. BT TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2005 (1-3)
B. B. CaxuHn, E. M. I'epnuman, H. A. BpbIkoB. .
Tersonepesaya B npuMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2019 (1-2)
b. H. FOpaes. . Tennonepegaua: M.: Beici.
k., 1981 (1)

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

B. B. Caxun, B. II. [llanumos. .
Terutorniepepaua: CI16.5T'TY "BOEHMEX" um.
O. ®. YcruHoga, 2003 (1)

C. U. Ucaes, 1. A. KoxxuHos, B. 1. Kodanog.
Teopus Teryiomaccoobmena: M.: N3a-Bo
MI'TY um. baymana. 3ootas ko/utekius, 2018
(BBemeHue)

B. B. CaxuH. . TeryiooOMeH B OfIHOPOJHOM
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (1)
B. B. CaxuH. TepMoarHamMuKa 3HepreTuyeCcKux
cucrem: CIT6.BI'TY "BOEHMEX" um. [T. ©.
YctunoBa, 2005 (1-3)

B. B. CaxuH, E. M. l'epnuman, H. A. Bprikos. .
Tertoniepeiaua B rpuMepax U 3ajiadax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (1-2)

B. B. CaxuH. . KOHBeKTHUBHBIH TeTsio00MeH B
0oHOPOAHOM cpefe (TerutooTaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013
(BBeneHue, 1)

A. A. Anekcanzpos, A. M. Apxapos, 1. A.
Apxapos. . Termnorexauka: M.: N3x-s0 MI'TY
uM. H. 3. baymana, 2017 (2)

B. B. CaxuH. . KOHBeKTHBHBIH TeTI00OMEH B
0JHOPOAHOM cpefe (Terutootava): CI16. BT TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2013
(BBemeHuMe)

B. B. CaxuH. . Terioo0MeH B OfHOPOJHOMH
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cpene (Terionepenaua): CIT16.BT'TY
"BOEHMEX" um. [I. ®. Yctunora, 2017 (1)
A. A. Anekcanzpos, A. M. Apxapos, 1. A.
Apxapos. . Teninorexuvka: M.: Usg-s0o MI'TY
uM. H. 3. Baymana, 2017 (2)

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. . KOHBEKTHBHBIN TEII000MEH B
oJHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. Yctunora, 2013 (2)
B. B. CaxuH. . TeryiooOMeH B OHOPOJHOM
cpepe (teronepesnaua): CIT6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (2)
B. B. CaxuH. . Teryioo0MeH B OHOPOJHOL
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (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. . KOHBeKTHUBHBIH TeTri000MeH B
oHOpOAIHOM cpefie (TertooTaua): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2013 (3)
B. B. CaxuH. . Teryioo0MeH B OHOPOJHO
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHora, 2017 (2-3)
B. B. CaxuH. . Terioo0MeH B 0/JHOPO/IHOM
cpepe (teronepenaua): CIT6.BI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2017 (2-3)
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. . KOHBEKTHBHBII TeMI000MeH B
0JHOPOAHOM cpefie (Terutootaua): CI16. BT TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2013 (3)
B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2017 (2)
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. 1. ®. YcruHoBa, 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. . KOHBEeKTHBHBIN TeII000MEH B
O/THOpOZHOM cpefie (TeriooTtaaua): CI16. BT TY
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"BOEHMEX" um. [I. ®. YctuHosa, 2013 (4)
B. B. CaxuH. . KOHBEeKTHBHBIN TEII000MEH B
0JHOPOAIHOM cpefe (Terutootava): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (4)
B. B. CaxuH. . Teryioo0MeH B OHOPOJHO
cpeze (tervionepezaaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (2)

Wroro no pasgeny 5

Pasjen 6. TermtooTAaua npy 00TEKAaHUH TeJl.

IToproroBka K 3K3aMeHy

B. B. CaxuH. . KOHBEKTHBHBIN TEMI000MeH B
0oHOPOAHOM cpefe (TerwtooTaua): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (4)
B. B. CaxuH. . KOHBEKTHBHBIN TEIIO0OMEH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHora, 2013 (4)
B. B. CaxuH, E. M. T'epsiuman, H. A. BpbIKOB. .
Tersonepesaya B npuMepax U 3ajadax:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2019 (1-3)

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. . KOHBEKTHBHBIN TETIO00MEH B
oJHOpoAHOM cpefe (Terootaua): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHosa, 2013 (4)
B. B. CaxuH. . KOHBEKTHBHBII TEMI000MeH B
OJHOPOAHOM cpefe (Terwtootava): CI16. BT TY
"BOEHMEX" um. []. ®. YctuHoBa, 2013 (4)
B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHora, 2017 (3)
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. . KOHBeKTHUBHBIN Teryio0OMeH B
0oJHOpOAHOM cpefe (Terootaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (6)
C. U. Ucaes, 1. A. KoxxuHoB, B. 1. KodaHog.
Teopust Teriomaccoobmena: M.: M3z-Bo
MI'TY um. baymana. 3osoras kosunekuus, 2018
(1-3)

B. B. CaxuH. . KOHBeKTHUBHBIH TeryiooOMeH B
oJHOpoAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHora, 2013 (6)

Wrtoro no pa3geny 8

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

IToproroBka K 3K3aMeHy

B. B. CaxuH. . KOHBEeKTHUBHEIN TeI/I000MeH B
OIHOpOZHOM cpefie (Terootaaua): CI16. BT TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2013 (4-5)

B. B. CaxuH. . KOHBeKTUBHBIH TeII000MeH B
oJHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2013 (4-5)
C. U. Ucaes, 1. A. KoxxuHoB, B. 1. KodaHog.

Teopust Teriomaccoobmena: M.: M3z-Bo
MI'TY um. baymana. 3osoras kosunekuus, 2018
(2-3)

Wroro no pasgeny 9
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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.

3auet

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 BOIIPOCa 3K3aMeHal[MOHHOTO Ouera. KoMryieKT OMieToB BXOAUT B cocTaB Y MK [UCIMITTUHEIL.
WToru caauu 3ayeta OL[eHUBAKOTCS CIeYIOIUM 00pa3oMm:
— TOJIHBIM TTPaBU/IBHBIN OTBET Ha 00a BOMPOCA — 3aUTEHO;
— TOJTHBIM TTPAaBWILHBIN OTBET Ha OJJUH U3 BOMPOCOB C JIOTIOJTHUTEILHBIM cobeceJOBaHUEM 10 BTOPOMY —
3aUTEeHO;
— HeTIO/HbIE OTBEThI Ha 006a BOTMPOCa C IOTIOJTHUTEILHBIM CobeceJoBaHUEM T10 UX TEMAaTHKe — 3aUTeHO;
— HelpaBWIbHbBIE OTBETHI U HE TOTOBHOCTD K COOeCe/IOBaHUIO TI0 TeEMaM OWJIeTa — He 3auTeHO.
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3 6 Paspen 1. BBegenue. Mogennb 6 1 1 0 5 10 10 JUIs
MOrpaHNUYHOro CJIOA. TeKyLLero
KOHTPOJISA
Bomnpocsl
3 6 Pazpgen 2. TeriooTavua Kak KpaeBast 1 4 2 2 v 10 | 10 JIst
3a/iaua. TeKyIIlero
KOHTPOJISA
Bornpocsl
3 6 Paspnen 3. Maremaruueckasi Mojie/ib 12 6 4 2 6 15 15 JUIst
NOrpaHUYHOro0 CJI01. TeKyllero
KOHTPOJIsA
Bormpocsi
TS
3 6 Paspgen 4. ljemerme bnasunyca 13 - 4 3 6 15 | 10 | TexyLyero
ypaBHeHui [IpaHaT/is. KOHTPOJIS,
HomaruHee
3ajlaHue
Pa3pesn 5. Pemuenue ITonbraysena Bon][;;)cm
3 6 |ypaBHeHMs 3HepruM s 13 7 5 2 6 10 | 15 A
TeKyIlero
MOrpaHNYHOro CJIOA.
KOHTPOJISA
Bornpocst
3 6 Pazpgen 6. TeniooTaua npu 12 6 4 2 6 10 10 JUIsE
00TeKaHuH TeJl. TeKyIIlero
KOHTPOJISA
Bomnpocsl
3 6 Paspgen 7.:1“ermoomaqa npu 16 8 6 2 8 10 10 JUIsE
CBO0O/IHOI KOHBEKI[HH. TeKyllero
KOHTPOJISA
Bormpocsl
3 6 Pa3pen 8. TemtooTgaua 14 6 4 2 8 10 | 10 TS
BbICOKOCKOPOCTHOI'0 IIOTOKA. TeKyl1ero
KOHTPOJISA
Bormpocel
3 6 Pa3gen 9. TertooTgaua B 1 6 4 2 5 10 10 JUIs
TypOy/IeHTHOM MOTPAaHUYHOM CJI0€. TeKyIlero
KOHTPOJISA
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no gucuuninHe 108 | 51 | 34 17 57 | 100 | 100
16 24211




Kputepuu oneHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

No 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omKkpbimozo muna:

Kaxkoii kputepuii xapakrepusyeT cBOOOZIHYIO (eCTeCTBEHHYIO) KOHBEKIUIO B TIO/IBMXKHOM
cpege?

UeM OT/IMYaeTCsl KOHBEKTHBHAs TETJIOOT/jaua C TIOBEPXHOCTH Teryioo0MeHa B
Oe3rpaHMYHBIN MTOTOK TOJBWKHOW CPeZIbI OT TEIIOOT/AuH MPH JBWKEHUH KUKOCTH B
TpyOax u KaHanax?

UeM 0OT/IMYAIOTCS 110 CBOEH CTPYKType (TI0 COfep>KaHUI0) KpUTepHUasbHbIe YPaBHEHHUsI
TEeTUIO0TAAuu B JTAMUHAPHOM M TYpPOy/IeHTHOM pe)KUMax JBWKeHUsT KUJKOCTH
OTHOCUTE/IbHO TIOBEPXHOCTH Ter0obmeHa?

Kaxkue Buzp! TerioobmeHa B 00111eM BUe BK/TFOUaeT B cebsi IpoLecc Teryionepesayn?
Uro B TepMOgUHAMUKE [10/pa3yMeBaroT [10f, TEPMUHOM "DHeprus'?

UTo cBOel BeJIMUMHOM XapaKTepu3yeT yJenbHas ra3oBasi NoCcTosiHHas R?

Yro cBOEH BeTMUMHOM XapaKTepU3yeT MoKa3aresib aradarsl rasa?

Kaxoii riporiecc HanboJiee TipeITIOUTHTEIEH 7T HAarpeBa ra3a ¢ MUHUMAaTbHbIM
pacxofoM SHepruu?

Yro HaZo 3HaTh, YTOOBI OTIPE/IeNIMThL XapaKTep TIOJIMTPOITHOTO Tporiecca?

715t Kakux Liesiel IPaKTHUKyeTCcs: opedpeHre MOBepXHOCTH TeTUIO0TAAuH?
Bonpocbl 3akpbimozo muna:

BepHo /11, uTO TIpOL{eCChI TerI000MeHa Mopa3esisiioT Ha 4 3ieMeHTapHbIX BUza?

Her, BBIZIENISIFOT BCETO 2 37eMeHTapHBIX BU/Ia TEMI000MeHa.
TernnoobMeH BooOIIle He pa3JesisiFOT Ha 3/leMeHTapHbIe TIPOLIeCChI.
BeigensitoT 3 BUia TerioobmMeHa.

Ia, mpotjecchl TeryioobMeHa MoJpa3s/eNsitoT Ha 4 37ieMeHTapHBIX BU7IA.
Ocy111ecTBsIeTCS /U TETJIONPOBOJHOCTD TIEPEHOCOM TeTUIOThI MOJISIMU BelljeCTBa?

Ha, monsimu; 6e3 repeHOCa Macchl.
Hert, Ha 3neMeHTapHOM ypOBHE MOJIEKY/ISIPHOM CTPYKTYPBI.
drongamMu Teryiopoga.

Keantamu SHEPruu.

sIBnsieTcst i1 M306apHbIH Mporiecc Haubosiee paboTOCTIOCOOHBIM U3 TIEPEUHS
TIOTUTPOTTHBIX TIPOL[ECCOB?

Ia, 3To Hanboiee paboTOCIIOCOOHBIN MPOLECC U3 MTEPEUHS TTOJIUTPOITHBIX MPOLIECCOB.

Her, o paboTocrnocobHOCTH OH He SIBMSIETCS TaKOBBIM, YCTYTIast TONBKO ajiabaTHOMY
TpoLieccy.

Het, Han6osiee paboToCIOCOOHBIM 13 IepeyvHst TIOJIUTPOIHBIX ITPOLIeCCOB SIB/ISETCS
M30TepMHYeCKHii TpoLjecc.

M306apHbIii iporjecc BooOIIle He coBepIiiaeT pabory.

KoHBek1Ms TenaoTel — 3TO MPOoLieCC MepeHoca TernIoThl Ha YPOBHE MOJIEKY/IIPHON
CTPYKTYPBI BelljecTsa?

Ia, ocylriecTBisIeTCS Ha yPOBHE KojieOaHWH MOJIEKY/ISIPHON CTPYKTYPBI.
Her, 3To mepeHOC TeTIOTHI PU ABWKEHUHM MacChl Bell|eCTBa.
Iporiecc B mpupope He BCTPeYaeTCsl.

OTO [epeHoC TeM10Tbl KBaHTaMU SHEepruu.
Cy11eCTBYIOT /11 Kakue-11ub0 0cOOeHHOCTH IIPY NPOEKTUPOBAHUU TeIIOU30/IALUU TPy6?
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HeT, HUKaKnX 0cOOeHHOCTEH TIPY IPOEKTUPOBAHHUY TeTIOM30JISILUY TPy HeT.

[la, Ipy HaHeCeHU! TeIIOBOW U30JISILMY Ha TPyOy CyIIleCTBYeT KpUTepHii 110
KPUTHUECKOMY /IMaMeTpy U30JIsLUH, ero BeJIMUYMHA [J0JDKHA ObITh Oosiblile jramMeTpa
TpYOBI

ITpy MPOEKTHPOBAHUH CTPEMATCS K MUHHUMAJTLHOM TOJIIMHE C/I0ST TEIJION30ISIIAN Ha
TpyoOe.

[a, mpy HaHeCeHUU TeTI/IOBOH U30JIALMK Ha TPYOy CyIlleCTBYeT KPUTEPH 10
KPUTHUECKOMY JHAMETPY H30JISII[|H, ero BeJIMUMHA JA0/DKHA OBbITh MeHbIIIe AramMeTpa
TPYOBI.

Ne 6 MO’KHO JTK TTOBLICUTE TETJIOOTAAUY TP JBH)KEeHUH KHUIKOCTHU B TPyOe TyTéM
yBeJIMUEHUsT JaMeTpa 3TOou TpyObI?

,Ha, 3TO OJVH W3 BAPUAHTOB IOBLIIIEHNUA MHTEHCUBHOCTHU TEIVIOOTAA4YH, HpI/I‘-IéM npu
3TOM r'ipaB/INM4YeCKOe COIIPDOTHB/IEHKWE Ha IMPOKaYKy XXHUAKOCTHU I10 pr6e YMEHbIIAeTCH.

TenooT/ja4ya >KUJKOCTH B TPyOe He 3aBUCUT OT JUaMeTpa 3TOM TPyOBI.
HeT, ripy 5TOM MHTEHCHBHOCTD TeIUIOOT/auu OyZieT yMeHbIIaThCs.

TennooTaya >XKUAKOCTH B TpyOe He peaym3yercsl.
Ne 7 BepHo /111, UTO BBIJEJISIOT BCErO JIUIIH [1B€ POPMBI Mepeaunt SHeprum?

Hert, dbopm nepesaum sHepruvi MHOTO, HarIpUMep, MeXaHWuecKasi, 31eKTpruecKasi,
XUMHUUeCKas U. T.IL.

Ia, 3T0 TeroTa u paboTa.
OHeprooOMeH He MOAPA3/e/sIOT Ha KakKue-Ti00 GopMBI.

Her, BeigesnsitoT 3 hopMbl 9HeprooOMeHa: TeryioTa, MexaHHueckasi paboTa u
HeMexaHuueckasi paboTa.

Ne 8 BepHo /1, uTo /i1 XapaKTePUCTHUKU COCTOSTHUS pabouero Tesa rpoctoid TC Hy>KHbBI
BCero JIMILb 2 rapaMerpar

HeT, TakoBbIX ZJO/DKHO OBITh TPH TapaMeTpa, HarprMep, JaBieHre, TeMIiepaTypa u
VAENbHBINA 00BEM.

Kpome 3-x TepMHUeCKHX MapaMeTPOB /I0/DKEH ObITb U3BECTEH XOTs Obl OZIVH
KaJIopuueCcKuil mapameTp, Haripumep, p, T, v ¥ u — BHYTPeHHSIsl SHePTrusl.

Ia, TpeTnii He0OXOUMBII TTapaMeTP MOXKET ObITb PaCCUMTaH C MCIO/Ib30BaHHEM 2-X
3aJaHHEBIX.

Hns npoctoii TIC Hy»eH Bcero /uilb OJJUH NapaMeTpP COCTOSIHUSI.
Ne 9 SIBAISIFOTCS JTM Ha3BaHHbIe GyHKIMU cocTossHui TIIC (Teriota, paboTa, SHTABITHS)
TepMOJUHaMUYeCKUMU?

[Ha, Bce Ha3BaHHbIe QyHKIMHK cocTosiHui TIC TepMoarHaMUUeCKye.

HeT, TepMOJHHaMH4eCKNMU ('DYHKL[I/IHMI/I W3 1iepeurC/IeHHbIX ABJIAOTCA TeIJI0Ta U
SHTAJIbIINA.

HeT, TepMOJHWHaMH4eCKNMU ClJyHKL[I/IHMI/I U3 1epeurC/IeHHbIX ABJIA0TCA pa60Ta nu
OHTAaJ/IbITHUA.

Her, TepmogriHamMuueckoil hyHKLMeH U3 NepeurcieHHbIX SB/ISeTCS TOIBKO SHTA/bINS.

Ne 10 MO>KHO JTU OTHECTH paboumMii TIPOL[eCC ra3a ¢ MepeMeHHON TEeTI0EMKOCTRIO K
MOJIMTPOTHBIM TpoLjeccam?

ITa, 3T0 BO3MOXXHO, €CJTH TIPOIIeCcC PaBHOBECHBIM.
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Ja, orpaHyruyeHus Ha IOJIUTPOITHOCTH NPOLIECCOB He COoZepyKaT YCI0BUS UX
TEIJIOEMKOCTH.

Her, TenmoéMKOCTh MOMTPOIHBIX MPOLIECCOB [IO/DKHA ObITh HEM3MEHHOM.

B TepMoaiHaMUKe TeTI0EMKOCTh ITOJIMTPOIHBIX TIPOIIECCOB BOOOIIe He

paccMaTrpuBaeTcs.
ICK-1.3
Bonpocbl omkpbimozo muna:
Ne 1 TersiooTaaua ABASETCSA CIOKHBIM BHUIOM TeTIo00MeHa?
Ne 2 ®du3uyeckuil cMbic uncia PeiiHosbaca?
Ne 3 dusnyeckuii cMbici yncna I'pacroda?
Ne 4 TypOy/neHTHOe TeUeHHe 3TO
Ne 5 JlamMMHapHOe TeueHue 3TO
Ne 6 Kakue m1aBHOe orpaHruyeHUe HaKilaJblBaroTCs IPU UCTI0Ib30BAHUHU KPUTEPUA/IBHOTO
ypaBHEHUSI
Ne 7 YTo Takoe BI3KOCTHBIM PE)KUM TeUeHUs 10 Tpyde?
Ne 8 YTo Takoe BI3KOCTHO-IPAaBUTAIIMOHHBIN PEXXUM TeUeHHUs 110 Tpybe?
Ne 9 Kak MeHseTcs To/1MHa riipoJMHaMUU€eCKOTO MOrPaHC/I0N BHUA3 M0 TEYEHUIO?
Ne 10 Kak MeHseTcs To/IIMHA TEMIOBOTO MTOTPaHC/IOs BHU3 110 TeYeHUIO?
Bonpochbl 3akpbimozo muna:
Ne 1 Tennoormaya COCTOUT U3 CJIEYIOLUX IIPOCTHIX BU/OB:

TEHHOHPOBOAHOCTI) " Teriou3jiyuyeHue
TEH]IOI/IB]IyquI/Ie Y KOHBEKLIUA
KOHBEKL[I/IH, TerJIONpOBOAHOCTD U TEIIJIOU3/TyYeHHe

TenonpoBOAHOCTb U KOHBEKLHS
Ne 2 B kakoM cityuae Mporecc oX/aKeHys/HarpeBa MOBepXHOCTH OyzieT 6osee
WHTEHCUBHBIM:

TemnooTaua py CBOOOHON KOHBEKLIUH
TerutooTaya MpHU BEIHY>K/I€HHOM KOHBEKIIUN
TeniooTAaua Mpy HEMOABW)KHOI cpefie

Bo Bcex repeurcieHHbIX CIyYasiX HarpeB/OX/IaXeHne OIUHAKOBO
Ne 3 TypOyneHTHasi BA3KOCTb 00yC/IOB/IEHA:

XaoTUYeCKUM IBMKEHUEM MOJIEKYT
XaoTU4YeCKUM JIBH)XEHUEM TypOY/IeHTHBIX MOJIeH
[ITepoxoBaTOCThLIO 0OTEKAEMOM ITIOBEPXHOCTH

XaoTU4yeCcKUMH [JBIKEHUSIMHU MOJIEKY/T U TypOY/IeHTHBIX MOJiei
Ne 4 JlamMuHapHasi BI3KOCTb 00yC/IoB/IeHa:

XaoTU4yeCcKUM /IBI)KEHUEM MOJIEKY/T
XaoTu4yeCcKUM JIBM)KeHHEM TypOy/IeHTHBIX MOJiel
[ITepoxoBaTOCTHIO 0OTEKAaEMOM IOBEPXHOCTH

Xa0THUeCKUMHU JIBI)KEHUSIMUA MOJIEKY/T U TYPOY/IeHTHBIX MOJIei
Ne 5 MeTtop nogo6ust (Teopus 1ogo0us) 3T0:

TeopeTuueckuii MeTof,

JKCreprMeHTanbHbINA MeTo
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Ne 6

Ne 8

Ne 9

Ne 10

[Tonysmnupuyeckuii MeTOz

YnicnieHHBIA MeTOJ
I'uapoarHaMUUe CKUA TIOTPaHUYHBINA CJIOH 3TO:

[IpucTeHOUHBI CJI0M, B KOTOPOM a3 NMOKOUTCS
ITpuCTeHOUHBIM CJIOM, B KOTOPOM Ta3 ABMXXETCS C TTIOCTOSTHHOW CKOPOCTBIO
IIpucTeHHbI# C/10M, B KOTOPOM ra3 TOPMO3UTCS

ITpucTeHHBIN C/10M, B KOTOM CKOPOCTb I'a3a MeHsIeTCs OT HYJISI ZI0 CKOPOCTH
HEBO3MYI|eHHOT'O [T0TOKa

TernoBoM MOrpaHUYHBIN CI0H 3TO:

IIpucTeHOUHLIH C/I0M, B KOTOPOM TeMIlepaTypa ra3a IoCTOsTHHa
[TpucTeHOUHBIH C/I0H, B KOTOPOM TeMrlepaTypa raa MOHOTOHHO BO3pacTaeT
ITpucTeHOUHBIH C/I0H, B KOTOPOM TeMIIepaTypa raza MOHOTOHHO YObIBaeT

[IpuCTeHHbIN C/IOH, B KOTOM TeMIIepaTypa rasa MeHsieTCsl OT TeMIIepaTypbl CTEHKHU /10
TeMITepaTypbl HEBO3MYIIIEHHOTO TIOTOKA

B kakoM ciiyyae Tipoliecc oxJiaXKJeHusi/HarpeBa ToBepxHocTy Oyzer Gosee
WHTEHCHUBHBIM:

Tennootaya npu TypOy/ieHTHOM 0OTeKaHUH MTOBEPXHOCTU
TennooTaua TP JIaMUHAPHOM 00TEKaHUM TTOBEPXHOCTH
Bo Bcex nepeunciieHHbIX C/Iyuyasix HarpeB/oxJIaKjeHre OZJMHaKOBO

I1pu HemozBM)KHOM Cpejie OKOJI0 TOBEPXHOCTH
KosdduripeHT TeniooTaaun 3aBUCUT OT:

(hOopMBI U 111epOX0BAaTOCTH 00TEKAEMOM ra30M MOBEPXHOCTH
TI/TOIIA/IM TTOBEPXHOCTH
Pa3HOCTH TEMTIIEPATYP T'a3a U MOBEPXHOCTU

peXKUMa M CKOPOCTH TeUeHUsl B TIPUCTEHHOM CJI0e
ITpu KakOM JOTTYII[eHHUH BBITTOTHSIETCS YC/IOBUS MaIoCTH TOJIIAHEI TOTPAHC/ION 110
CpaBHEHHIO C pa3Mepamu 00TeKaeMoro Tesa?

TeueHue HeBsI3KOE
TeueHue Hec)kKIMaemMoe
Yucsio Re cTpeMUTCS K HYJTHO

Yucio Re cTtpeMuTcst K 6€ CKOHEUHOCTH
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