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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)

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

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
®enocenko Hagexxa bopucoBHa, crapiimii pernojiaBare/ib

[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
INEPCIIEKTUBHBIE YCTAHOBKHN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.02 — cnocoOHOCTh TPOBOAUTH PAbOThI MO BBIYUCIUTETBHOMY MO/I€TMPOBAHUIO TeTI000MeHa
W3/Ie/THA aBUAI[MOHHOU U PaKETHO-KOCMHMUECKON TEXHUKH, aHA/TU3UPOBaTh U 000011[aTh pe3y/bTaThl

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-2.02

3HAHUA:
ClJI/IBI/ILIECKI/Ie " MaTeMaTHh4deCKre MOoZJeJiv, OIMMChIBarollrie MpoLeCChl, IIPOUCXOAdIIe MPU SKCILTyaTallinh

B U3[e/TUAX TEeIJIOOHEPIreTUKU 1 paKETHO—KOCMHHECKOﬁ TeXHHUKU,

YMeHus:
TUIAHWPOBaTh, OPraHWU30BLIBaTh M TIPOBOJWUTHL HAy4HbIE HWCC/AeOBaHWs, pa3pabarbiBaTh (Gu3NUecKue

CXeMbl U MaTeMaTHhudeCckre MOoe/in IpoLieCCOB;

HAB8bIKU.
B/1a/ieTb HdBbBIKAMKU HpOCl)ECCHOHaJILHOﬁ 3KCIUT1yaTallikd COBPEMEHHBIX CpPeACTB BbIUMC/IWUTE/IBHOTO

MOZe/IMPOBaHUA IMPUMEHUTE/IBHO K IMpoLecCaM, MPOTEKAIOIIUX B YCTAHOBKAX.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna ITIEPCITEKTUBHBIE Y CTAHOBKMW siBnsieTcst AUCLUTUIMHON YacTH, ¢GopMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaBsieHuto 24.04.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE
ITPOBJIEMBI ADPOI'TIPOMEXAHUKN.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

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

¢ TICK-2.01 — CriocobeH TTpOBOANTE aHa/N3 Ta30IJHHAMUUECKUX U TeIJI00OMeHHBIX TIPOIIeCCOB,
COTIPOBOKAAIOIINX PabOTy SHEProyCTaHOBOK aBUAL[MOHHOM M paKeTHO-KOCMUYeCKOW TEXHUKU

¢ [ICK-2.04 — CniocobeH npoBoAuTE paboTkl, aHaTM3UPOBaTh U 0000IIaTh Pe3y/bTaThl IO YUCIeHHOMY
MOZe/TMPOBaHUIO Ta30[/MHAMUYeCKHUX U TeTJI0O00MEeHHBIX MPOLIeCCOB B ABUTATE/ISIX M SHEPTOYCTaHOBKAX
JTA, a Tak>Ke Ha3eMHBIX SHEPTeTHUECKUX YCTAaHOBOK Ha 0a3e aBUAIIMOHHBIX U PAaKeTHBIX JBUTaTe/eH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/IMTODHBIE 3aHATHS o S
B KOHTaKTHOIi ¢hopme ey
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Paspen 1. Befienue B iUCHMIUIMHY. COBpeMeHHbIe TeH/[eHIMH Pa3BUTHs YCTaHOBOK U
ycTpoiicTB. CHIWKeHMe Beca U rabapuToB. YMeHblleHre BPeHbIX BbIGPOCOB B atMochepy,
6 1 CHIDKEeHMe I1yMma. TToBwIIeHNE HaZeXXHOCTH, 06ECHe‘«IeHHe MHOTI'0 PEXXHUMHOCTHU. 26 12 6 6 14 15

CoBpeMeHHBIe CPeZICTBA pacyeTa ¥ MOZie/TMpoBaHust. Mozie/n (u3nyuecKyx IpoLjeccoB.
TIpoeKTHpOBaHKe Ha CUCTEMHOM YPOBHE U ONTUMM3aL|st. MHOTOAMCLMIINHAPHAsT
ONTUMH3aLKs, yUeT B3aUMOB/UsIHUS (haKTOPOB PasmMuHON (hr3nueCcKoil IPUPObL.

Pa3spen 2. Tensio00MeHHUKH. CHCTeMBI OXJIXK/eHHs, BeHTHASAUMH. [Iporieccsl,
6 1 MpOoTeKaroljye B TeriooOMeHHbIX anmnaparax. Teruioebie TpyObl. Bpatiarorpecs 26 12 6 6 14 15
TEHHOOGMEHHI/IKI/I. HpOL[ECCBI TeryioMaccornepeHoca Ha MUKpPO MﬂCLLITﬂﬁE. CucreMbl
OXJIXKAEHUSA 3JIeKTPOHHBIX l'lpl/IGOpOB. BOHPOCH I/IHTQHCHq)MKaL[HM Tennoo6meHa‘

Pazpen 3. Typ6unsi, Hacocel, Komnpeccopa. TernioBble ABUrate/id U HarHeTaTe/ u.
TTapameTpbl pabOThI HACOCOB ¥ BEHTH/ATOPOB. TeopeTHueCKHe MPOLieCChl CKATHS.

6 11 MogenupoBaHue HaCOCOB, BEHTUIITOPOB M KOMIpeccopoB. MakcuMarbHasi BbICOTa 26 12 6 6 14 15
BCAChIBaHMS HACOCA, SIBIeHHs] KaBUTaLMH. [1pobieMa ymeHbleHHs 1ymMa U BUOpaLjuii
KOMITpeCCOPHOTro 060py/l0BaHHSI.

Paspen 4. IIpo61eMbl NpoeKTHPOBaHHS ABUraTeseii. CoBpeMeHHbIe NPo6/IeMbl CO37aHust
JiBUTaTesIel ieTaTe/bHbIX anraparoB. TOTUMBHas SKOHOMUYHOCTb JiBUraTeseil. YcrolunBast
6 1 paboTa rpy HepaBHOMEPHOCTH TI0TOKA Ha Bxofe. HafiexHblit 3armyck. Obecreuenye 2 12 6 6 14 15
Heo6XO/MMBIX XapaKTePUCTHK B YCIOBUsIX 00/1eieHe st U fip. [IpuMeHeHHe albTepHaTUBHBIX
ToruB. CHIDKeHHe Beca ¥ rabapiToB. YMeHbILIeHHe BPeHbIX BEIOPOCOB B arMocdepy,
CHIDKeHHe I1yMa. [ToBbIlIeHHe HaJIeXKHOCTH, 0becriedeHre MHOTO PE)KHMHOCTH.

Pazpen 5. CMecuTenu. XMMHYeCKHe PeaKTOPbI. YCTaHOBKH NPH Ha/IM4uH 3 deKkToB
N/IaB/IeHHs], KOH/JeHCallud, MCTapeHMs], KaBUTalMM. ATNaparhl /1S epeMellnBaHus 1
6 11 paszenenus cpefi. VinTeHcubMKaLys ra3oAMHaMUYecKux npotjeccoB. OcobeHHOCTH 26 12 6 6 14 20
BUOpAIMOHHOTO NepeMellBanysl. IlepememnuBanue cTpysvMu. OcobeHHOCTH mpoLiecca
TiepeMeLlINBaHMsT HA MUKpoMaciuTate.

Pa3paen 6. Buemnue 3agaun. [Ipo6sieMbI a3poynpyrux KoaeGaHuil KOHCTPYKIHI.
BimstHMe BBICOKOCKOPOCTHBIX arrapatoB Ha KOHCTPYKLIMH, TYHHeNH U cTpoeHus. TexXHomorum

6 11 noABoAHOro GypeHusi. A3poyrpyrie KonebaHusi B BEPTOJIETOCTPOEHHH. A3poyTipyrie 14 8 4 4 6 20
KoreGaHust TIPOJIETOB MOCTOB. A9DOYIIPYTHe CUCTeMbI. A3pOYIIPYTHe sSIBIeHHS B
TypbOMallHax.
Bcero 3a 11 cemecTp 144 68 34 34 76 100
Bcero no gucuuninHe 144 68 34 34 76 100

3.2. AyAUTOPHBII NPAaKTUKYM

Oo0neMm,
No Homep 1 HaumeHOBaHMe pasjiesa
TemMa NpakTU4YeCKOro 3aHATHUS ayp.
n/n AVCLIIIMHBI 4ACOB

CoBpeMeHHbIe TeHIeHLIUU TIPOeKTHPOBaHUS
YCTaHOBOK W yCTPOUCTB. MHOroguCLUI/IMHADHAS
OMTHUMU3AIUS, YUET B3aNMOBIUAHUS (PaKTOPOB
pa3UMUHOMN (pU3HUUYeCKON NTPUPOJIBI.

1 |Pa3gen 1. BBemeHue B AUCLIUIIVHY.

Paszen 2. TerioobMeHHUKH. CUCTEMBI

2 [Tomxobl K pacuéTy CUCTeM BeHTHUJISILIUN. 6
OXJIKJeHUSI, BeHTW/ISILIUU.
Paszzen 3. Typbunsl, Hacockl

3 A yP ’ ’ [Moaxoap! K MOJeTMPOBAaHUIO TYPOWH. 6
Kowmrmpeccopa.
Pasgen 4. IIpo6ieMbl TTPOEKTUPOBAHUS .

4 N CoBpeMeHHbIe TIPOOIEMBI CO3IaHVsI IBUTaTe Iel. 6
JiBUTaTesIe.
Pazgen 5. Cmecutenu. XuMuueckue

€aKTOpbl. YCTaHOBKU NPY HaTUUWU i
5 [P P P Pacuét cmecurens 6

3¢ deKTOB TUIaB/IeHNs, KOHIeHCallUH,
WCTIapeHusi, KABUTAL[WH.

Pasgen 6. BHernue 3agaun. [Ipo6semsl [TToAXoabI K MOJEIMPOBAHUS a3pOyTPYTUX
a’pOyTpyrux KojaebaHWi KOHCTPYKLWH. |Ko/e0aHU KOHCTPYKIUM.

Bcero 3a 11 cemectp 34

3.3. CamocTosnTenbpHas padora crygenta (CPC)

[ I I I
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Ne |Homep m HamMeHOBaHue pa3fjesia JUCHMIIAHbBI Copep)xaHue yueGHOro 3aiaHust Oo0bemMm,
n/n 4acoB
CamocrosiTe/ibHas IpopaboTKa
1 |Pa3pen 1. BBeseHve B JUCLIMIUIVHY. JUJaKTUUeCKUX eUHUL] JaHHOrO pa3fena.| 14
[ToaroToBKa K MpakTUYeCKUM 3aHSITUSIM.
Pazgen 2. TermooOMeHHUKH. CUCTEMBI CamocrosirenbHast npopaGorka
2 JUJaKTUUeCKUX eUHUL]| JaHHOrO pa3fena.| 14
OXJIaXKAeHUs1, BEHTU/ISILIUU. To
ITOTOBKA K MPAaKTUYeCKUM 3aHSITUSIM.
CamocrosiTe/ibHas IpopaboTKa
3 |Pasgen 3. Typbunsi, Hacocsl, Komnpeccopa. JUJaKTUUeCKHUX eUHUL] JaHHOrO pa3fena.| 14
[ToaroToBKa K MpakTUYeCKUM 3aHITUSIM.
CamocrosiTeibHas IpopaboTKa
Pazpen 4. TIpobsieMbl TPOEKTUPOBAHUS
4 BUraTe/IeH JUJaKTUUeCKHUX eUHUL] JaHHOrO pa3fena.| 14
A ) IToaroroBka K rpakTA4Ye CKUM 3aHSITHSIM.
Pazgen 5. Cmecurend. XumMuueckre peaktopel.  |CaMocTosTe/IbHast TpopaboTka
5 |YcraHoBku nipu Hamuuuy 3QQeKToB IJIaB/IeHus], |AUJAKTUUeCKUX eUHUL] JaHHOTO pasfjena.| 14
KOH/|eHCalliH, UCIapeHns, KaBUTaLUH. IToaroroBka K rpakTAye CKUM 3aHSITHSIM.
Paznen 6. BHemnue 3agaun. [Tpo6embl CamocrosTe/bHas IpopaGoTKa
6 \ N JUNAKTUYeCKUX eJUHUL] JaHHOTO paszerna. 6
a5pOYTIPYTHX KoNleGaHHii KOHCTPYKIii. IToaroroBka K rpakTAye CKUM 3aHSITHSIM.
Bcero 3a 11 cemecTp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/2(3/4|5| 6 |7|8 9 10 (111213 |14 (15| 16 17
1 P Cobec, 3aman P OP |  mud. 3au.

YcnoeHble 0603HaUEHUS:

[P — nuarHocThyeckast pabora;

Cobec — cobecenopaHue,;

3ajJiaH — 3a/laHue;

. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKyuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOANTCS B JUCKPETHBIE BDEMEHHbIE HHTePBAJIbI B
crefyronmx popmax:

e UArHOCTUYECKas pabora;
e cobecenoBaHue;

e 3a/jaHUe.

IIpoMexyTouHasi arTecTanus IPOBOAWUTCS B (pOpMax:
e uddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . Termoo6menHbie anmaparsl. CI16.BT'TY "BOEHMEX" um. []. ®. Yctunosa, 2010, 371
pec.

2. . H. I'peuyx, JI. U. I'peuyx. . )KugkocTHble pakeTHble geurarenr. Omck: OMI'TY, 2017, am. pec.

3. Jluneiinele Kosebauus. BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2006, 300 3k3.

4. M. A. [lenrcoB. . MaTeMaTHuecKoe Mo/ie/TMpOoBaHMe Terodu3nueckux rpoiieccoB. ANSYS u CAE-
npoekTrupoBanue. ExatrepunoOypr: U3n-so Ypdy, 2011, a51. pec.

5. C. H. I'puropees. . MeTozb! MOBBILIEHNs] CTOMKOCTH PEXYILero MHCTpyMeHTa. M.: MalnHoCTpoeHue,
2009, 5. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. 3. OpaH, Ix. bopuc. . YucneHHoe MoJieTMpoBaHUe pearvpyrolux nmoTokos. M.: Mup, 1990, 2 5k3.
5.3. Ilepuoguyeckue U3gaHus:

1. BeCTHHK BO3/[yIITHO-KOCMHYEeCKOH 0O0OPOHBI.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «k BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaiT. [1/1s1 By30B U CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos

cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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. lHTepakTHBHas [0CKa;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE YCTAHOBKH

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa IIEPCIIEKTUBHBIE YCTAHOBKM siBsisieTcsi JUCLUIUIMHON YacTH, (opMHUpyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpasieHuto 24.04.05
leueamenu nemamenbHbix annapamog. JUCIUIUIMHA peanu3yeTcs Ha (akynbreTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OVMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.02 criocobHOCTh MPOBOUTL PAabOTHI TI0 BBIYUCIUTETHFHOMY MOZIETMPOBAHUIO TETI000MeHa W3/e/THid
aBUAIL[MOHHOM U paKeTHO-KOCMWUECKOW TEXHUKH, aHA/TU3UPOBaTh U 060011[aTh pe3y/ibTaThl.

CojiepkaHue AUCLIMTVIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C TMEPCIEeKTUBHBIMU YCTAaHOBKaMH U UX
TPOeKTHUPOBAHKEM.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e cobecenoBaHue;
e 3ajiaHue.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeAyCMOTPeHbI JIeK[IMOHHBIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnbHass pabora
ctygenra (76 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE YCTAHOBKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHnoBaHune padoThI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Paspen 1. BBepeHue B AU CIUIIINHY.
M. A. leHnucoB. . Maremarrueckoe MOzie/IMpOBaHue
Teriodusnueckux rpoieccoB. ANSYS u CAE-
CamocTosiTeibHas MpopaboTka ; )
rpoektupoBanue: Ekarepunoypr: M3a-so Ypdy, 2011
IUAKTUUeCKUX eUHUL] JaHHOTO (1,2,3) 14
paszena. Iloaroroska K npakTuieCKum _ o
BAHSTHSIM. C. H. I'puropses. . MeTo/bl NOBBILLIEHUS CTOMKOCTU
PeXyll[ero MHCTpyMeHTa: M.: ManHocTpoeHue,
2009 (1.2)
Wroro no pasgeny 1 14
Pazgen 2. Tenyioo0MeHHUKH. CHCTEMBI 0X/IKAEHHA, BEHTH/IALUN.
CamocrositenHas npopaborka B. B. CaxuH. . Ternio00MeHHbIe anmaparsbl:
AMAKTIHCCKIX EIHII AGHHOTO CII6.EI'TY "BOEHMEX" nm. J. ®. Ycturosa, 2010 14
pasgena. IlogroroBka K npakTruieCKum (1-5)
3aHATUSIM.
Wtoro no pa3neny 2 14
Paspen 3. Typounsi, Hacocel, Komnpeccopa.
CamocrosTenLHas npopaGorka B. B. CaxuH. . TeriooOMeHHbIe armaparsbl:
AMAAKTHHECKIX EHH AAHHOTO CII6.BI'TY "BOEHMEX" um. [I. ®. Yctusosa, 2010 14
paszena. IToAroToBka K mpakTH4eCKUM (4-6)
3aHATUSIM.
Wrtoro no pasgeny 3 14
Pa3zgen 4. IIpo6sieMbI MPOEKTHUPOBAHUS JBUTaTeIeH.
CamocrosiTenbHas mpopaboTka
JIUJaKTAUeCKUX eIUHUL] JaHHOTO . H. I'peuyx, JI. U. I'peuyx. . )KUAKOCTHBIE pDaKeTHbIE 14
pa3gena. IToAroToBka K mpakTUueCKUM nsuratend: Omck: OMI'TY, 2017 (1-5)
3aHATUSIM.
Wrtoro mno pa3geny 4 14
Pazpen 5. CmecuTenn. XuMH4YeCcKHe PeaKTopbl. YCTAHOBKH NPH HaTWYUH 3¢ (eKTOB N/1aB/IeHHUs],
KOH/IeHCaLly, UCIIapeHus1, KaBUTaILUH.
CamocrosiTesibHasi mpopaboTKa
IUJaKTUUeCKUX eIUHUL] JaHHOTO 3. Opan, Ix. bopuc. . UucneHHoe MojenvpoBaHUe 14
pasgena. ITogroroska K rnpakTuuyeCcKUMm pearupymolyx notokos: M.: Mup, 1990 (1-6)
3aHATUSM.
Wroro no pa3geny 5 14
Pa3pen 6. BHemrnue 3agaun. [Ipo6/1eMbl @3poynpyrux Kosie0aHuii KOHCTPYKIHIA.
CamocrosiTebHas mpopaboTKa
IUIAKTAUECKUX eIUMHUL] JAHHOTO JIvHeiinble Konebanus: BI'TY "BOEHMEX" um. [I. 6
paszena. IlogroroBka K rnpakTryeCcKum @. YcruHoBa, 2006 (1-5)
3aHATUSIM.
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Wrtoro o pasgeny 6 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NEPCIIEKTUBHBIE YCTAHOBKU

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e cobecenoBaHue;

e 3ajiaHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

ColeceoBanue

CobecegoBaHue OpraHu3yeTcst ¢ 00yJaroIMMICS Ha TeMBbI, CBI3aHHBIE C M3y4aeMOi JUCLIATUIHHON 1
paccurTaHHOe Ha BbIICHEHHEe 06beMOB 3HaHMUH T10 OTpe/ie/IeHHOMY paszieny. KOHTPO/IbHOe MepOIpUsTHe
CUUTAETCSI BLINOTHEHHBIM, TIPH MOyUYeHUH He MeHee 60% MpaBUIBHBIX OTBETOB Ha BOMIPOCHI MPEIo/iaBaTe/isl.
Borpochl A5t cobecejoBaHus IO COOTBETCTBYIOIIMM pa3fiesiaM JUCLAIUIAHBI Tpe/icTaBieHbl B YMK
JUCLIMITIVHEL

3agaHue

BrinosiHeHMe 3aaHus SIBJISIeTCSL CPeJICTBOM ITPOBEPKU YMEHUM NPUMEeHSITh ToTyYeHHbIe 3HaHUS 1151
pelLleHus 3a1a4 Orpe/ie/IeHHOTO THIIA [0 COOTBETCTBYIOLEMY pa3feny AWCLIUIIAHBIL.
3a/laHue CUNTAEeTCs IPUHATHLIM TPH A0/DKHOM 0(OpPM/IEHUU Pe3y/IbTaToB, WX MOJIHOTe U TIPABU/IbHOCTH.
[Tpumeps! 3aiaHuii Tipe/icTaBaeHbl B Y MK AMCLUTITHHBL.

JAuddepennypoBanHblii 3aueT

K cpaue auddepeniiipoBaHHOr0 3a4yeTa J0MYCKatOTCs CTyAEeHThI TIPY YC/I0BHU BBITTOTHEHHS BCeX
KOHTPOJIbHBIX MepOTIPUSTHH, ITPelyCMOTPEHHBIX TIPOTPAMMOM JUCLIUTIIUHEL.
OuddepenipoBaHHbIii 3aueT MPOBOAUTCS B (hOpPMe YCTHBIX OTBETOB Ha 2 BOTIPOCa K JuddepeHIIMPOBaHHOMY
3auety. VIToru czjauv 3a4eTa OL[eHUBAIOTCS CIeAYIOLMM obpa3om:
— TOJTHBIN MPaBU/IbHBIN OTBeT Ha 06a Borpoca — SAUTEHO-OT/INYHO;
— TOJTHBIM MPaBWILHBIN OTBET Ha OJWH M3 BOMPOCOB C AOTO/HUTEIEHBIM coOeceJoBaHUEM T10 BTOPOMY —
3AUTEHO-XOPOLIO;
— HeIloJIHbIe OTBETHI Ha 00a BOIIPOCa C JIOTO/THUTE/IBLHBIM cobecesoBaHreM 110 uX TeMathke — SAUTEHO-
YOOBJIETBOPUTEJIBHO;
— HeTpaBWILHBIE OTBETHI U He TOTOBHOCTh K cobecenoBanuto — HE 3AUTEHO.
[TepeueHs BOMIPOCOB K MUt depeHIMPOBaHHOMY 3adeTy TpejcTasied B Y MK [IUCIUITAHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe - g
3aHATHA B 8 o =
KOHTAKTHOM % n qi =) g gt
o dopme =8| = = T
= @) é E‘: E & EE 5
%)
4 o HaumeHoBaHue pasje/nos u = ] == & E oo
E = AUJAKTHUECKHX eUHMIL] O o - § = E : ] S E 8
) mIE E|EE|SE S o
= S | E®| =S N =
o 5 | BEE| B & = <O
R | R |§8|/QO" ad T =
= 4 23|
= @) =
= @)
6 | 11 [Pasaen 1. Beepenue s % |12 6 | 6 | 14 15  |CoBecenosanue
AUCLHUILIUHY.
Pazpen 2. Ten1000MeHHHUKH. Cobecenoparie
6 11 |CucreMbl 0XJIaXK/eHMS, 26 | 12 6 6 14 15 A ’
3azjaHue
BEHTWIALUU.
6 1 Pazaen 3. Typounsi, Hacocsi, 2% | 12 6 6 14 15 CobecenoBanue,
Kommpeccopa. 3ajaHue
6 1 Pazgen 4. IIpo6iembl 3 2% | 12 6 6 14 15 CobecenoBanue,
NMPOeKTHPOBAHMS /IBUTaTeIel. 3amaHue
Pazpnen 5. Cmecure/n.
XuMHuecKne peakTophbl.
6 11 YCTaHOBKH NPH HATH\HH 26 | 12 6 6 14 20 CobecenoBanuve
3¢ ¢exTOB MIaBIeHUS,
KOH/IeHCALlNH, HCIapeHus],
KaBUTAI[UMH.
Pa3pen 6. BHeniHue 3agaun. CobecenoBane
6 11 |IIpo6embl a3poynpyrux 14 8 4 4 6 20 A ’
.. . 3agaHve
Ko0J/1Ie0aHUH KOHCTPYKI{HIA.
Bcero 3a 11 cemectp 144 | 68 | 34 34 76 100
Bcero no gucHurinHe 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-2.02

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 2

Bonpocbl omkpbimoz2o muna:

Kaxkoe ycTpoHCTBO Ha3bIBAeTCS TETIOOOMEHHBIM arapaTtom?

Kakue TerniooOMeHHUKY Ha3bIBatOTCsi PereHepaTiBHBIMU?

KaxkoBo npesHasHaueHVe TeIUIOBbIX IBUTaTesiei?

UYto AB/SIETCS TTApPOBOY WX ra30BOM TYpPOUHO?

Yem razosasi TypObuHa OT/IMUAETCsl OT ApPOBOM TYPOUHBI?

B uem npermyI1iecTBa ra3oBoii TypOUHBI?

[ln1s1 yero Mcronb3yeTcs naposasi TypouHa?

3aueM HY)KHBI a/IbTePHAaTUBHbIE BU/ibl TOIUIMBA?

[171s1 4ero Ucrosb3yeTcs TOIIUBO?

KaKOBBI TpeOOBaHUS K paccueTy ABUTATe/Ns B yCJIOBUSIX 00/ejeHeHNsT?
Bonpocsbl 3akpbimoz2o muna:

7151 onTHMHU3aLMK XapaKTePUCTHK pa3pabaThiBaeMOro 00beKTa Jallle BCero UCIob3yroT

A-cpepcTBa BEIYMCIUTENHHOTO MO/ e/IMPOBaHUS
b- ceputo ¢pusnuecKnx 3KCIeprUMeHTOB
B- aHanuTHYecKue MeTO/bl ONITUMHK3aLUU

I'- UHTYULIMIO ¥ TIPO30P/MBOCTDL pPa3paboTurKa
K nokasarensm 3¢p(peKTUBHOCTH NPU NTPOEKTUPOBAHWY U3leHsI MOXKHO OTHECTH

A- Hafle)KHOCTb

b- macca u rabapuTsl

B- nmpousBoguTeNBEHOCTD
I'- croumocTb

- BCé nepeunciieHHOe
PaboTa peakTHBHOTO /[BUraTe/isi OCHOBaHA Ha 3aKOHe:

A- coxpaHeHUs1 Macchl
b- 3akoHa coxpaHeHUs UMITy/bCa (KOIMYeCTBa JABUKEHNS)
B- coxpaHenus sHepruu

I'- BceMMpHOro TAroTeHUs
Kak HaspiBaeTcs rpoliecc rpespalljeHus 1napa B KUJKOCTb?

A- Ucnapenune
b- KonpeHncanus
B- Kunenue

I'- Kpucrannusanus

HepaBHOBeCHBI ITpoLiecc riepeMelrieHs BellleCcTBa 13 00/1aCTH C BBICOKOM
KOHLIeHTpaLuel B
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00/1acTh C HU3KOU KOHIIeHTpal[fel, MPUBO/SIIANA K CAMOIPOU3BO/ILHOMY
BbIPAaBHUBAHUIO KOHLIEHTPaLUi

TI0 BCeMY 3aHUMaeMOMy 00bEMY Ha3bIBAIOT ...

A- mubdysus
b- koHBeKLUs
B- Tepmoperysnsauys

I'- xumus
Ne 6 KoHBeKTHBHasI TeII00T/Aaua MpeICTaB/IseT Co00ii ...

A- KoHBEKTUBHbIH TeTI000MeH MeKy TO/IBVXKHOM CPefioi U MOBEPXHOCTHIO TBEPZAOTO
Tesa

B- TIporiecc pacnpocTpaHeHusi BHYTPEHHEH SHEPTrUH U3/TyYarollero Teja B
OKPY>KaroIIyI0 Cpeay

MocpeaCcTBOM 3/IEKTPOMAIrHUTHBIX BOJIH

B- CoBMeCTHEBI# Mporiecc KOHBEKI[UH TEMJIOTHI U TeTIONPOBOAHOCTH B MO/BH)KHOM
cpenie

I'- KoHBeKTHBHBIY TIepeHOC BellleCTBa U TeIJIOTHI B Cpefie C HeOZHOPOAHBIM
TeMIepaTypHbIM T0/IeM

Ne 7 ITporjecc obmeHa 3Hepruei B popme TETIOTHI MKy Pa3IUUHBIMUA 00/1acTIMU
TPOCTPAHCTBA, 3all0JTHEHHOTO BellleCTBeHHOM Cpefioi C pa3/IMuHOU

TeMIIepaTypou - 370 ...

A- Ternoobmen
b- KoHBekuus
B- Tennootaaua

I'- TenonpoBOJHOCTH
Ne 8 Temn000MeH 1 TETUIONEPEHOC - OZIHO U TO XKe?

Ne 9 CaMOMnpou3BO/IbHbIM HEOOPAaTUMBbIH MTPOLIECC PacIIPOCTPAHEHHUS SHEPTHU B (hopme
TETUIOTHI B TPOCTPAHCTBE, 00y C/IOBIEHHBIM Pa3HOCTBLIO TEMIIEPATYD - 3TO ...

A- Ternoobmen
b- KoHBekuus
B- Teruiootgaua

I'- Tery1onpoBOAHOCTD

Ne 10 YCTpOUCTBO, peJHa3HAUeHHOE /151 OTKJIOHEHHUsI BEKTOPA TATH 3a CYET UCII0J/Ib30BaHUs
[IOTIO/THUTE/IbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB, pacriojiaraeMbiX B OKPeCTHOCTH Cpesa
COIl/1a, HA3bIBALOT ...

A- nedektop
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B- nmxekrop
B- kondy3op

I'- kxekTOp

17 27140



