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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
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

DOpPMUPOBAHKIO KOMITETEHI[HI C/TYKUT JAOCTIKEHWe CJIeYIOUUX pe3y/IbTaToB 00pa3oBaHus:
OIIK-5

3HAHUA:

Ha ypOBHe TMpeJCTaBleHU: TMpUOOpeTeHre CTYJIeHTOM 3HAHHWK B 00JaCTM KOHBEKTHBHOIO
TeriooOMeHa;

Ha YPOBHE BOCTIPOM3BEEHMs: OIMMCaHWe Mofesel TernioobMeHa, OCHOBHEIE METOAbI pacueTa 3azau
TEIJIOOT/AAuH U TeTIonepeaun,

Ha ypOBHE TIOHUMaHMsI: M3yUMTh OCHOBHBIE METO/IbI TEIJIOBOTO PACUeTa;;

YMeHUs:

TeOpeTUUeCKHe: PacueT TeMIO0T/Aaul MeTojaMU TeOpUH TI01001s

IMpakTHuecKue: peliaTh 3a/iaui C TIOMOIIbI0 KPUTePUAIbHBIX YPaBHEHHH;

HAeblKuU:
MOCTAHOBKKW W pelleHuA IIPaKTHUYeCKHMX 3aad4d; HWCI10/Ib30BaHKUA PpPadCUETHBIX 3aBHUCHUMOCTEH AJIs

oTipe/ieIeH s TeMITePaTyPHBIX TI0/Ield U TeTUIOBBIX 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

AyauTOpHbIE 3aHATHA N
B KOHTaKTHOIi ¢hopme . ey
=]
PE | 2f
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3 6 Pazpen 1. Beegenne. Mojielb norpaHu4Horo cios. 1.1. ITonst ckopocTteld 1 TemriepaTypabl. 6 1 1 0 5 10
1.2. T'paHHuHble YCI0BHs MOJIel.
Paspen 2. TensiooTAaua Kak KpaeBas 3ajava. 2.1. Marematrueckasi Mofie/ib U KpUTepUH
3 6 11 4 2 2 7 10
rofo6wusi. 2.2. KpurepuasibHble ypaBHEHUs! TEIUIOOTAAUH.
Paspen 3. MaremaTnyeckas Mo/ie/ib IOrPaHUYHOro ¢1os. 3.1. YpaBHenus IIpanjTs.
3 6 . 12 6 4 2 6 15
Wurerpan Kpokko. 3.2. Ananorus PefiHonb/ca TpeHuUs: U TerioobMeHa.
Pa3spen 4. Pemuenne Bia3suyca ypasHenuii IIpanarast. 4.1. O6061éHHast KoopAuHaTa U
3 6 13 7 4 3 6 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 7 5 2 6 10
TEIUI00TAAYH.
Pa3spaen 6. TenuiooTAaua npu o0Tekanuu Tel. 6.1. [TorpaHNuHbIN C/10it Ha TOBEPXHOCTH
3 6 . 12 6 4 2 6 10
KiHa. 6.2. TeruiooTada Tes1 pa3TuuHOi GOpMBbIL.
Paspen 7. TeriooTAaua npu cBo0OAHOM KoHBeKIuH. 7.1. Terootjaua BepTHKanbHOM
3 6 16 8 6 2 8 10
TOBepXHOCTH. 7.2. TernooT/aua Ha MOBePXHOCTH TPYO.
Paszpen 8. TenooTaya BEICOKOCKOPOCTHOrO MoToKa. 8.1. OcobeHHOCTH moseit ckopocTeit
Y TeMIiepaTyp B ITOrPaHUYHOM CJI0€ BHICOKOCKOPOCTHOTO MOTOKa. 8.2. YpaBHeHus:
3 6 . 14 6 4 2 8 10
TIOrPaHUYHOTO CJIOS B ITepeMeHHBIX [lopojjHHLIbIHA. 8.3. PacUéT MHTeHCUBHOCTH Telioo6MeHa
C y4ETOM 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 11 6 4 2 5 10
riorpaHi4Horo cjost. 9.3. TeruiooTAaua B Typ6y/IeHTHOM TOrPAHUYHOM CJI0e.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100

3.2. AyAuTOpHBII NPAaKTUKYM

Oo0neMm,
No Homep n HaumeHOBaHMe
Tema NpakTU4YeCcKOro 3aHATHUS aya.
n/n pas3jena JUCLUNIUHBI
4acos
1 Pasgen 2. TermooTnaua Kak PellieHre 3aziau cTal[OHaPHOW TEIJIOOTJaud B 3/ieMeHTax 2
KpaeBas 3ajaua. KOHCTPYKLIMU SHEPreTUYeCKUX CUCTEM.
®opMUpoBaHHe IPaHUUHBIX YCIOBUI pa3IMUHOTO poja Mpu
Pazgen 3. MateMaruueckas PMHP p y p poAa Ip
2 pellleHnH 3a/jau TeIIO0TAAYu B 37IeMeHTaX KOHCTPYKLIMU 2
Mo/ie/Ib [IOIPaHUYHOrO CJI0S1.
SHEepreTUUeCKUX CUCTEM.
Pemenue 3a/1au Ha pacyéT TpeHUs U NOTEPH JaB/IeHNS B
Pazpen 4. Pemienue bnasnyca A P P PY A
3 o MOTOKAax B 3/1eMEHTaX KOHCTPYKLIUU SHepreTuyeCcKux 3
ypaBHeHu [Ipanatns.
CUCTEM.
Pa3nen 5. PeleHve
4 [TonbrayseHa ypaBHeHUs1 Pemenue 3a1au Ha pacyéT TeM/I00T[auy B MOTOKax B 7
SHEepPruu JiJ1s1 TOrPaHUYHOTO 37IeMeHTax KOHCTPYKLIMY SHepreTUYeCKUX CUCTEM.
CJI081.
5 Paspen 6. Termoornaua npu Perienve 3azau Ha pacuéT TEIIOOTAAYM B ITIOTOKAX B 9
obTeKaHUM TeJl. 3/IeMeHTax KOHCTPYKLIMY SHepreTUYeCKUX CUCTEM.
PeliieHyie 3a/ja4 Ha pacyéT TETIOOTAAYN CBOOOHOM
Pasgen 7. Ternootgaua npu o
6 o KOHBEKLIMeH B 3/1eMeHTaX KOHCTPYKLMU SHepreTuyecKrux 2
CcBOOOJHON KOHBEKI[UH.
CUCTEM.
v Pazpen 8. TernooTtaaua PacuéT TersioBoii Harpy3ku Ha MOBEPXHOCTh CITyCKaeMOro 9
BbICOKOCKOPOCTHOTO MOTOKA. armapara B 3aBUCHMOCTH OT YC/IOBHUM CITyCKa.
Pazpen 9. Tenootgaua B Pacuét TerioBoit Harpy3ku Ha MOBEPXHOCTh Mperpazpbl,
8 |TypOy/neHTHOM MOTPaHUYHOM  [B3aUMO/IEMCTBYIOIIEH C TIOTOKOM BBICOKOTEMITEPATYPHOTO 2
croe. rasa.
Bcero 3a 6 cemectp 17

3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
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Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CojaepixaHue yue0HOro 3a/|JaHusl
n/n pa3jena JUCIUNIUHBI 4acoB
Pasgen 1. Beeserye. Mojiens N3yuenue rpesycMOTpeHHBIX NpOrpaMmon
1 HOFDAHIUHOIO CIIOsT JWAKTUUeCKUX eJMHUL] [10 peKOMeH/lyeMOM IuTeparype. 5
P ) [ToaroToBKa K NpakTU4YeCKUM 3aHATUSM
Pasen 2. TerooTaua Kak N3yuenue ripesycMOTpeHHBIX NpOrpaMMon
2 KDaeBasi 3a1aua JVAKTUUYeCKUX eJMHUL] [10 PeKOMeH/lyeMOM InTeparype. 7
P aqata. [ToaroToBKa K NpakTU4YeCKUM 3aHATUSM
Pasen 3. Maremaruueckas N3yuenue ripesyCMOTpeHHBIX MpOrpaMMon
3 MOZE/TE TIOrDAHHUHOIO CI10s JVAKTUYeCKUX eJMHUL] [10 PeKOMeH/lyeMO! InTeparype. 6
2 p ) [ToaroToBKa K NpakTU4YeCKUM 3aHATUSM
Pasen 4. Pewerye Brasuyca N3yuenue ripesycMOTpeHHBIX NpOrpaMMoH
4 o JVAKTUYeCKUX eJMHUL] [10 PeKOMeH/lyeMOM IuTeparype. 6
ypaBHeHu [IpaHgTas. o
JIFOTOBKA K MIPaKTUYECKUM 3aHATUSM
Pasgen 5. Pemienue I[NonbrayseHa |MI3yueHue rpeyCMOTPEHHBIX TIPOrPaMMOi
5 |ypaBHeHUs 5Hepruu s UAKTHUYeCKUX eJUHULL TT0 PeKOMeH/lyeMolt iuTeparype. 6
[IOrPaHUYHOr0 CJIOSI. [ToaroToBKa K NpakTU4YeCKUM 3aHATUSM
6 Pazpen 6. Terootnaua npu TIO/rOTOBKA K 3K3aMeHy 6
o0TeKaHUH TeJl.
Pasgen 7. TeryiooTa4a mpu W3yueHnue rpesyCMOTpeHHBIX NporpaMmon
7 N UaKTHYeCKUX eJUHULL TT0 peKOMeH/yeMoli iuTeparype. 8
CBOOO/THOV KOHBEKI[UU.
[ToaroToBKa K NpakTU4YeCKUM 3aHATUSM
8 Pasyen 8. Teroorzasa IToproroBka K 3K3aMeHy 8
BBICOKOCKOPOCTHOTO TIOTOKa.
Pazpen 9. Tenootnaua B
9  |rypOyneHTHOM MOrpaHUYHOM [NoaroroBka K 5K3aMeHy 5
croe.
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJAE/IN CEMECTPA
12| 3 |4 5 6|78 9 10|11 12 13|14 15 16 | 17
6 TexK | | TekK, 13 [P TexK, A3 | AP TekK, I3 TexK, A3 | P | 3au.

YcnoBHBIe 0003HAUEHUS:
[P — nuarHocTHueckasi paboTa;

[3 — nomaiiHee 3a/jaHue;
e 3au. — 3aYeT.

TekK — BOIpOCHI J/151 TEKYIL|ero KOHTPOJIS;

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromumx dhopMax:

JIMarHOCTUYeCKasi pabora;
BOIIPOCHI /I/Is TEKYIIIEr0 KOHTPOJIS;
JIOMaIlIHee 3a/JaHue.

IIpomMeskyTouHasi arTecTanus IPOBOAXTCS B popMax:

3a4yeT.
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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, 22 3k3.
2. A. A. Anekcangpos, A. M. Apxapos, 1. A. Apxapos. . Tettotexnuka. M.: N3g-s80 MI'TY um. H. 3.
Bbaymana, 2017, 351. pec.
3. B. B. CaxuH. . TeryiooOMeH B 0fHOpPOHOI cpejie (Teronepeaaua). CI16.5I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017, 311. pec.
4. B. B. CaxuH. . KOHBeKTUBHbIH TeTyio00MeH B 0fiHOpPO/IHOM cpefie (TernooTaaua). CI16.BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2013, 173 3k3.
5. B. B. CaxuH. . KoHBeKTHBHBIH TeryiooOMeH B 0fHOPOHOM cpefie (Teriootaaua). CI16.BI'TY
"BOEHMEX" um. . ®. YctuHoga, 2013, 1. pec.
6. B. B. CaxuH. . TeryiooOMeH B 0fHOpOHOI cpejie (Teronepeaaua). CI16.5I'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2017, 76 3K3.
7. B. B. CaxuH. . TepmosiuHamuKa sHepretiueckux cuctem. CII6.BI'TY "BOEHMEX" um. [I. @.
Ycrtunosa, 2005, 3. pec.
8. B. B. Caxun. TepmoavHamuka Hepretuueckux cuctem. CI16.5T'TY "BOEHMEX" um. 1. ®. YcTHHOB,,
2005, 257 7k3.
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.

8



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
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 crocoOHOCTh UCTIOMb30BaTh COBPEMEHHBIE TOJX0/bI M METO/IbI PellleH|s TTPOodeCCUOHANBHBIX 33/ja4 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.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (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

12

HaumeHnoBaHnme paboTbI Pexomenjyemas 1ureparypa prn(:gvéxocm,
Pazgen 1. BBegenue. Mope/ib MOrpaHUYHOrO0 CJI01.
W3yuenue npesycMOTpeHHBIX IPOrpaMMOi b. H. FOpaes. . Ternonepesaua: M.: Beici. 5

k., 1981 (1)

B. B. CaxuH. . Teryioo0MeH B OAHOPOJHO
cpeze (tervionepeznaua): CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2017 (1)
B. B. CaxuH. . KOHBeKTHBHBIH TeTI000MEH B
0oJHOPOAIHOM cpefie (TertooTaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2013
(BBemenue, 1)

B. B. CaxuH. . KOHBEeKTHBHBIH TeII000MeH B
OTHOpOZHOM cpefie (TeriooTaaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013
(BBemeHue)

B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (teruionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2017 (1)
A. A. Anekcanzpos, A. M. Apxapos, 1. A.
Apxapos. . Terinorexnuka: M.: Usg-s0o MI'TY
uM. H. 3. baymana, 2017 (2)

B. B. CaxuH. . TepmoguHamuKa
sHepreTuueckux cuctem: CII6. BT TY
"BOEHMEX" um. [I. @. YcruHoga, 2005 (1-3)
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. Caxun, B. I1. IlTanumos. .
Temnonepenaua: CI16.BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2003 (1)

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

C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
Teopus Teryiomaccoobmena: M.: U3a-Bo
MI'TY um. baymana. 3onotast ko/utekuus, 2018
(BBEsIEHME)

B. B. CaxuH. TepMoarHaMyKa SHepreTUUe CKUX
cuctem: CIT6.BT'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2005 (1-3)

B. B. CaxuH, E. M. I'epniuman, H. A. bpbikos. .
Teronepeaua B mpyuMepax v 3afiadax:
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CII6.BI'TY "BOEHMEX" um. [T. ®. YcTHUHOB],
2019 (1-2)
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

Pa3gen 3. Maremar

HYeCKad MOAe/Ib IMOIrPAaHUYHOr0 C/104.

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. . KOHBEKTHBHBIN TEII000MEH B
oJHOpOAHOM cpefe (Terootava): CI16. BT TY
"BOEHMEX" um. [I. ®. Yctunora, 2013 (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. . 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. . KOHBEeKTHBHbBIN TeI/I000MEH B
OJHOPOAHOM cpefie (TervtooTaua): CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHora, 2013 (3)
B. B. CaxuH. . Teryioo0OMeH B OfIHOPOJHOM
cpeze (terionepeznaua): CIT6.BI'TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2017 (2)
B. B. CaxuH. . Terioo0MeH B OJITHOPO/IHOM
cpene (terionepenaua): CI16.BTTY
"BOEHMEX" um. []. ®. YctuHoBa, 2017 (2)

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

B. B. CaxuH. . KOHBeKTHUBHBIH TeIji000MeH B
0JHOPOAHOM cpefe (TerooTaua): CI16. BT TY
"BOEHMEX" um. [I. ®@. YcruHoBa, 2013 (4)
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. . 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)
C. U. Ucaes, 1. A. KoxxuHos, B. 1. KodaHog.
Teopust Teryiomaccoobmena: M.: V3a-Bo
MI'TY um. baymana. 3osotas kosnekuus, 2018
(2-3)

B. B. CaxuH. . KOHBEeKTHBHBIH TeII000MEH B
0oHOPOAIHOM cpefie (TerutooTaua): CI16. BT TY
"BOEHMEX" um. [1. ®. YctuHosa, 2013 (4-5)

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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[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.

13

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.

16

10

Bornpocsl
IJ1s1
TeKYIL|ero
KOHTPOJIA

Pa3pen 8. TemtooTgaua
BBICOKOCKOPOCTHOI'0 IOTOKA.

14

10

Bormpocsl
JincH
TeKyl1ero
KOHTPOJISA

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

11

10

Bormpocel
ISt
TeKyIlero
KOHTPOJISA

Bcero 3a 6 cemectp

108

51 | 34 17

57

100

Bcero o agucHMn/inHe

108

51 | 34 17

57

100
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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
paccMaTprBaeTCs.
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