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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUNYECKHUX ATIITAPATOB
MainrakoB AHzpeii [1aBnoBuY, K.T.H., JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CIIEIUAJIN3NPOBAHHOE OBOPYIOBAHHME CTAPTOBBIX CUCTEM

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:

IICK-8.1 — crocobHOCTb MPOBOAWTE 00pabOTKy MAaHHBIX I0 pe3y/ibTaTaM LW(POBOTO MOZeNIUPOBaHUs
pa3/IMYHbIX MPOLIECCOB, B TOM UHCJIe IPUMEHSATh CUCTeMbl aBTOMAaTU3MPOBAHHOIO MH)KEHEPHOT0 aHalu3a [t
nosiyueHuss TpeOyeMbIX [aHHBIX, TIPM (YHKLMOHHPOBAaHUM 3JIEMEHTOB U Y3/I0B CTapTOBBIX CHUCTEM,
KOMIIIeKCOB ¥ usfenuii PKT

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-8.1

3HAHUA:

* Ha YpOBHe TpeJCTaB/eHUN 3HaTh O BUJAX, 3afladax M MeCTe TeIJIOBbIX pacueToB B IIpoLjecce
WH)XeHePHOT0 aHa/M3a M TPOeKTUPOBaHUSI CUCTEM TeMIlepaTypHO-BIaKHOCTHOTO PeKHMMa, UX yCTPOWCTBE U
MIPUHIIUTIAX JIeHCTBUSA, 0 CTIoco0ax aHaIM3a CUCTEM TeMIIePATyPHO-BIKHOCTHOTO PEXKUMA,;

* Ha ypOBHe TOHUMaHUs 3HAaTh 3a/lauM, pelllaeMble CUCTEMaMH TeMIlepaTypHO-BIaKHOCTHOTO PEXKHUMa,
¢u3nUecKre NPOLIeCChl, TPOUCXOASIIIE TIPH QYHKI[MOHUPOBAHUHU. ;

YMeHUs:

* TeopeTHYeCcKHe: MCIO0Nb30BaHUe OCHOBHBIX 3aKOHOB Telulorepe/jaul MU MeTOJOB pacueTa TeTUIOBBIX
MpOLIECCOB U TEeIJIOOOMEHHWKOB, COCTaB/IeHWe MareMaTHYeCcKMX Mojie/iell CUCTeM TeMIlepaTypHO-
BI&KHOCTHOTO PEXKHUMa, BRIOOP TETIOBOTO 000PYZ0BAHKS MO/ LIe/TH U 3aZiaui pa3pabaThiBaeMoi CUCTEMBI;

* TpakTHUeCKWe: WCITIONb30BaHWe II0/yueHHBIX 3HAHUW /Jisi TIPOBe/IeHUs] WHKeHePHbIX pPacyeToB,
YMCJIEHHOTO M CTPYKTYpHOIO aHalW3a CHCTeM TeMIIepaTypHO-BJIa)KHOCTHOTO peXHMa, IIpUMeHeHHe
COBPeMEHHBIX [1aKeTOB [/isl pellieHHsI 3a/lau aHa/ir3a TerioobMeHHOro 060py10BaHuUsl.;

HaBbIKU:

* (COCTaBfeHWe MaTeMaTMueCKWX Mofesiel TeIyIoBbIX TIPOLIeCCOB M CUCTeM TeMIlepaTypHO-
BJIQ’)KHOCTHOTO PEKUMa;

* UNC/eHHBIM aHaIN3 MaTeMaTUdeCKHUX Mojeiell CHCTeM TeMITepaTyPHO-BJIa)KHOCTHOTO PeXUMa C
WCII0/Ib30BaHUeM COBPEMEHHBIX CPeZCTB MMPOrpaMMHOI0 00ecrieueHus;

* KOHeYHO-OObeMHBLIM aHalW3 TeIUIOBLIX XapaKTePUCTHWK 37eMEeHTOB CHCTeM TeMIlepaTypHO-
BIaKHOCTHOTO PEXKHUMa C UCT0/Ib30BaHNEM COBPEMEHHBIX CPeZICTB MPOrPaMMHOTO 00ecTiedeHwusl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa CIIEITVMAJIM3VPOBAHHOE OBOPYJOBAHUE CTAPTOBBIX CICTEM
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY IO HaripasieHUto 24.04.01 PakemHble KOMN/IEKChbl U KOCMOHABMUKA.

CogepxaHue JUCLIUIVIMHBI SIBJIeTCS JIOTUUeCKUM Ipofo/pkeHreM gucimiuive: OITTUMU3ALTIASA B
CPEJE MATLAB, BBICITASI MATEMATHUKA B HAYUHBIX NCCJIEJOBAHUAX.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFPTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOUM KBAIM®UKAIIMOHHOU PABOTHI,
MNMPEANUITVIOMHAS ITPAKTUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH camoCTOsATeIEHO IPUOOpeTaTb, pa3BUBAThL M TIPUMEHSITh MaTeMaThdecKue,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCcKUe 1 IpodecCroHa bHble 3HAHUS [IJ1s1 pelLlieHust
HeCTaHZAapTHbIX 33/lay, B TOM UMC/le B HOBOM U/IM HE3HAKOMOH cpejie U B MeXKUCLIUII/IMHAPHOM
KOHTeKCTe

¢ OIIK-5 — CrniocobeH UCIOb30BaTh COBPEMEHHbIE MTOJXO/IbI U METO/[bI PEIIeHHs TPodeCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHMYeCKOH TeXHUKH, BKJ/IIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUsT HOBBIX 00pA3Lj0B TEXHUKH Y YTHIU3aLWU YCTapeBILINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CACTEMATU3UPOBaTh U 00001[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHWU U TIepClIeKTUBax Pa3BUTHsI PAKeTHO-KOCMUYECKOH TeXHUKU

e TICK-8.1 — CniocobeH npoBoguTh 00pabOTKy JaHHbBIX 10 pe3y/IbTaraM [K(pPoBOro Moe/ipoBaHHMsI
Pas3/IMUHbIX TIPOLIECCOB, B TOM YMCJ/Ie TIPUMEHSITh CUCTEMbI aBTOMaTH31POBAaHHOTO NH)KeHepHOro aHa/I13a
JJ1s1 TIoyueHusi TpeOyeMbIX JaHHBIX, TIPH (YHKLIMOHUPOBAHUU 37IEMEHTOB U Y3/I0B CTapPTOBBIX CHUCTEM,
KOMILTIeKCOB U uzgenuii PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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6 1 Pazpen 1. OGumue cBefeHus no Tenoodmeny. Beenenue. Terionepesaua KOHBeKTHBHBIH 70 40 40 30 40
Ternji000MeH. BLIHy)KAeHHaﬂ Y eCTeCTBeHHas: KOHBEKLMs. TennoBoe u3JjlyuyeHue ®dasoBble repexo/ibl.
6 1 Paspen 2. Jy1eMeHTHI TeM/I0BBIX CHCTeM. BosayxoBogp! Terioo6MeHHble anrapatbl TerioBoi pexxum 39 24 24 15 30
3/1eKTpoarnmaparypbl YCTPOHCTBO KOH/ULMOHepa.
Paszpen 3. CucTeMbl TeMIIepaTypHO-BJIAKHOCTHOr0 pexxuma. Ob1ije cBeJleHHs 0 CCTeMax
6 11 TeMIlepaTypHO-B/IaKHOCTHOTO pe)XuMa BeHTU/IALMs U KOH/IMLIMOHMPOBaHUe BO3/yXa B [IOMeleHUsIX 35 21 21 14 30
TepmocTaTipoBaHKe arperaToB B CTapTOBBLIX CUCTeMax.
Bcero 3a 11 cemecTp 144 85 85 59 100
Bcero no gucuumninHe 144 85 85 59 100
3.2. AyAUTOPHBII NPAaKTUKYM
Homep n
Y Oo0nemMm,
Ne |HamMeHOBaHHe
Tema npakTHUecKoro 3aHATUSA aya.
n/n pa3jena
4acoB
JUCLUNTAHBI
Buzibl ecTeCTBEHHOUM KOHBEKIMH. JITAMUHAPHBIN U TypPOy/IeHTHBIN PeyKUMBI
1 TeueHus motoka. Kputepun ['pacroda. Onpenenenve ko3ddurieHTa 6
Teruioniepeiaun UMHpa B Python u B Ansys Fluent
Ansys Workbench: ob1rie cBesienus. Design Modeler: obiue cBefienus,
TOCTPOEHME pPacyeTHON reOMeTPUH [Jisl TJIOCKOH cTeHku; Meshing: obiue
? CBeJleHUs], TIOCTPOeHKe PA3IUYHbIX PACYETHBIX CETOK /1JIsl TVI0CKOM CTEeHKH, 8
KpuTepuM KauectBa; Fluent: obirve cBesieHre, co3/jaHue PACUeTHOU MOJIE/TH
[I7IsT OL|@HKY TTapaMeTpOB TeTIONPOBOAHOCTHU TJIOCKOM CTeHKH, aHaIu3
pe3ynbTaros (B ToM unciie B CFD-Post);
Python B cpeze Jupyter Notebook: ob1iue cBefieHus1, peanu3anyst
3 aHAIMTUUECKOTO pellleHust JJ1s1 TeT/IONPOBOAHOCTH TIJIOCKOM IJIaCTUHBI, 6
p 1 CpaBHeHHe pe3y/bTaToB C aHaJIOTMUHBIM pacueToM B Ansys Fluent
asgen 1.
06 'qu TenonpoBogHOCTh. 3akoH Pypre. Tepmuyeckoe conpoTuBnenue. Ilepegaya
4 CBemeHm o |TerUIa yepes MoCKyto M LIMIMHAPHYECKYIO CTeHKY. MHoroc/ioitHble CTeHKH. 6
A OrpeienieHye TETJIOBOTO ITOTOKA ZIjIsi MHOTOC/IONHOM cTeHKU B Python u B
TerI000MeHy.
Ansys Fluent
BBeieHre B KOHBEKTUBHBIN TETIO00MeH. BU/ibl BEIHY)X/I€HHOH KOHBEKIIUH.
[Morpanununsbiii cyioit. Koaddurment rernonepenaur. Kpurepuit Hyccenbra.
5 JlaMUHApHBIM U TypOy/eHTHBINA PeKUMBI TeueHHUs IOTOKa. KpuTepruu 6
Peitnosnbca. Onpenenenve Ko3dduIeHTa Teronepesaun mpy 006TeKaHUU
TI0CcKoM TyiacTuHbl B Python u B Ansys Fluent
AbcosoTHO uepHoe Tes0. 3akoH Credana-bosbiiMaHa. CTereHb YepHOTHI.
6 KoaddurmenTs! moroiieHys, oTpaykeHus 1 paccestayst. CoTHeUHoe 4
n3nyuyenue. OrpesesieHre JTy4rCTOrO TETJIOBOrO MOTOKA MEXAY
KOHL|eHTpruYeckuMmu cepamu B Python 1 B Ansys Fluent
7 Ncnapenve, kureHve U KoHAeHcalus. [11aBneHye U 3aTBepJeBaHue. 4
O6neneHenue. Criocobbl 3aI[UTHI OT 00JIeJeHEHMS].
8 Paspgen 2. B03/1yX0BO/IbI BEHTUIALUOHHBIX CUCTEeM. [ UipaBIMuecKe TIOTEPH U IoJ60p 6
D/leMeHTbI BeHTUATOPOB. Pacuer Bo3ayxoBozga B Python u B Ansys Fluent
9 TEIUIOBBIX Ter000MeHHUKU. Byibl Ter1000MeHHUKOB. PafiiaTophl J/11 €CTeCTBEHHOM 6
CUCTEM. Y BBIHYKIeHHOU KOoHBeKIuu. PacueT paguartopa B Python u B Ansys Fluent
VicTouHuky Teria B s/ieKTpoartiaparaxX. CriocoObl 0TBoOzA Teria. AJrOpUTM
10 TIPOBeJIeHNs pacueToB. TeIUIOBOM pacueT 3/ieKTpoariiapara B Python u B 6
Ansys Fluent
6 25208




11 IMTpuHIMn paboThl KOHJUITMOHEPA. i-d iMarpaMMa BlaXKHOTO Bo3ayxa. Pacuer| 6
KoHauIMoHepa B Python
12 Pazzien 3. Onuicanuvie pabotel ¥ BuAbl CTBP. Dransi pazpaborku CTBP st crapToBBIX 1
Cucremsl cucteM. Pacuet BeHTWISILMK MToMeltleHus B Python
TeMIlepaTypHoO-
13 |BnaxuoctHOTO TeruioBasi UHepLMsI ¥ TEPMOCTaTHPOBAHUE arperaroB B CTAPTOBBIX CUCTEMAX. 10
peXuMa. Pacuet TepmocTarupoBanus B Python u B Ansys Fluent
Bcero 3a 11 cemectp 85
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Copep)xaHue yueGHOro Oo0nemMm,
Homep 1 HauMeHoBaHMe pa3jeia JUCHUIIMHEI
n/o 3aJaHus JacoB
1 HomatHee 3ajanue 1 15
Paszen 1. O61ue cBeieHNs TI0 TETIO0OMEHY.
2 LomaiHee 3ajanue 2 15
3 |Pa3gen 2. DyileMeHTHI TeIJIOBbIX CUCTEM. JomaiHee 3azanue 3 15
4 Pazpen 3. Crcrembl TeMIiepaTypHO-B/Ia’>KHOCTHOTO Tomamee 3azanve 4 14
peKuMma.
Bcero 3a 11 cemecTp 59
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1] 2 3 6 7 8 9/10 11| 12 |13 |14|15| 16 17
1 TexkK | 113 OP| TexK | A3 | | OP TexK | 13 OP | Bormp. Ok3

JMarHoCTUYeckKas pabora;
BOITIPOCHI /I/ISI TEKYIIIero KOHTPOJIS;

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTuueckasi paboTa;

TekK — BOMpOCHI [/151 TEKYILET0 KOHTPOJIS;
[3 — nomaiHee 3asjaHue;
Borip. OK3 — BOIIPOCHI K 9K3aMeHY.

TeKyLHil KOHTPOJIb YCIIEBAEMOCTH CTY/[EHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx dpopmax:

AOMalllHee 3aJdHue,
BOITIPOCHI K 3K3aMeHY.

HpOME)KYTO‘IHaH dTTecTalud rMMpoBOAUTCA B Cl)OpMaXZ
S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Tennonepesaya B AByx(asHom rotoke. M.: SHeprus, 1980, 6 3k3.

2. A.TI. Mamrrakos. . ®usnueckre ocHoBEI ycka. CI16.: M3a-8o BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2023, 15 3K3.

3. B. B. CUHW/IBIIUKOB. . [ITMHaMUKa KOHCTPYKLUM. TTpubmikéHHbIe U aHauTUUeCcKue Metozbl. CIT6.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoga, 2009, 1. pec.

4. B. B. Caxun, B. II. Illanumog. . Terutonepeaada. CI16.BT'TY "BOEHMEX" um. /1. ©. YctrHOBa, 2003,
5J1. pec.

5. C. C. Kyrarenaza3se. . OcHOBHI TeopuH TeriooOMeHa. M.: Atomuszar, 1979, 23 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. . Tuapora3oarHaMuKa U TerioooMeH. TepmoavHamuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
2012, 1 9K3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;
2. https://urait.ru/ — OGpa3oBarenbHas Tathopma «FHOpaiiT». [ By30B U CCy30B..

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
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/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. 'nTepakTyBHas fOCKa.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CIHHEIIUAJIN3UPOBAHHOE OBOPYJOBAHME CTAPTOBBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa  CIIEITUAJIMBVUPOBAHHOE OBOPYJOBAHUE CTAPTOBBIX CHCTEM
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM MO HamparieHuto 24.04.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A4 CTAPTOBBIE M TEXHUYECKUE KOMIUIEKCBEI PAKET U KOCMUYECKUX
ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-8.1 croco6HOCTE TPOBOAUTE 00pabOTKy [JAaHHBIX 110 pe3ysabraraM LM(GPOBOrO MOZETUPOBAHHUS
Pas/IMYHBIX IPOLIECCOB, B TOM YKCJ/Ie IIPUMEHATh CUCTeMbl aBTOMaTU3UPOBaHHOIO WH)XXEHePHOI'o aHajmu3a Jyis
nosyueHust TpeOyeMbIX AaHHBIX, TPU QYHKLIMOHUPOBAHUH 37IEMEHTOB U Y37I0B CTaPTOBBIX CUCTEM, KOMILJIEKCOB
u uzgemuii PKT.

CopepkaHue AMCLMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBA3aHHBIX C IPOEKTUPOBAaHUEM 3/IEMEHTOB, arperaTtoB
Y arnmapaTypbl CTapTOBBIX CUCTeM, 00eCIeurBaroIIvX CO3/jaHre U Moj/iepyKaHue TeMIiepaTypHO-BIaKHOCTHOTO
pekuma.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e BOMPOCHI AAJIs TEKYILIero KOHTPOJIS;
e /lOMalllHee 3a/laHUe;
* BONPOCHI K 9K3aMeHY.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPy/I0EMKOCTh OCBOEHUSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TIpeAyCMOTPeHbI IpakTUdeckue 3aHsaTus (85 4.), camocrosTensHast pabota cryseHTa (59 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CIHEIIUAJIN3UPOBAHHOE OBOPYJOBAHIME CTAPTOBBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 144 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATHM, U 59 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pazgen 1. O0miue cBeieHN MO TEN/I000MeHY.
JJoMaliHee A. TI. MaiuTakos. . ®u3uueckue ocHOBbI Iycka: CI16.: U3za-Bo BI'TY
3aganve 1 "BOEHMEX" um. [I. ®@. YcruHoBa, 2023 (1) 15
B. B. CUHWIBIIUKOB. . [ITMHAMUKA KOHCTPYKLUM. [TpuOIKEHHbIE U

HomarHee aHanutuueckue metogel: CI16.BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA, 15
3ajaHue 2 2009 (1)

Wroro no pazzeny 1 30

Pa3fen 2. 3/1eMeHTHI TeIJIOBBIX CHCTEM.
C. C. Kyrarenazze. . OcHOBbI Teopuu TerioooMeHa: M.: Atomuszar, 1979
(2
omaiHee . I'mpporasoguHaMuka U TerioodmeH. Tepmoaunamuka: CIT6.BT'TY 15
3a/iaHuve 3 "BOEHMEX" um. []. ®@. YctuHoBa, 2012 (2)
A. TI. MarnrtakoB. . @usnueckre ocHOBBI mycka: CI16.: M3a-8o BI'TY
"BOEHMEX" um. [I. ®. Yctunora, 2023 (2,3)
Wroro no pasgeny 2 15
Paspen 3. Cucrembl TeMepaTrypHO-B/IaKHOCTHOTO pexuMma.
TomaHee . Tertnomnepegaua B AByxda3zHoM moToke: M.: DHeprus, 1980 (3)
aapanze 4 B. B. Caxun, B. I1. Ilaymmmos. . Ternonepegava: CI16.6I'TY "BOEHMEX" 14
uMm. [1. ®. YcrunHosa, 2003 (3)
Wrtoro no pasgeny 3 14
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
CIIEIUAJIM3BUPOBAHHOE OBOPYIOBAHUE CTAPTOBBIX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

e /IOMalllHee 3a/laHue;

e BOIPOCHI /IS TEKYIIeTO KOHTPOJIS;
e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

JomaiHee 3aiaHue
Bce maTepurasnsl o JOMaIHUM 3a/jlaHuAM MpefcrasieHsl B YMK a1 AucLiyryivHeL.

Bonpocs! a5 TeKylero KOHTpoJist
Bomnpoce! TekyImero KOHTpOJIs pefHa3HaueHsbl JI7Isi KOHTPOJIS TEKYIIe yCrieBaeMOCTH CTYAeHTOB U X
CaMOKOHTPOJIs1. [TepeueHb BOIPOCOB IO paszesy npefcrasieH B Y MK AuCLUATIIMHEL

Bormpocsl K 3K3aMeHy
[Tepeuensb 5K3aMeHal[MOHHBIX BOTIPOCOB MpezcTaB/ied B Y MK [/l JUCLUTIIUHBL.

JK3aMeH

[JormyckoM K caaue 5K3aMeHa SIB/ISIeTCsI BLITTO/THEHHEe BCeX MePOIIPUSITUM, TTpelyCMOTPeHHBIX rpapuKoM
KOHTDOJIbHBIX MEPOTIPUSITHI paboueti MporpaMMbl AUCHUATUIAHBL.
DK3ameH MPOBOAUTCS B (hOpMe YCTHBIX OTBETOB Ha BOMIPOCHI 3K3aMeHaI[MOHHOTO Ouseta. OljeHKa 3a 9K3aMeH
BBICTaBJISIETCA TI0 pe3yJ/ibTaTaM BBITIOHEHUS BCeX JOMAITHUE paboT 1 OTBETOB Ha 1 BOMPOC 5K3aMeHAIMOHHOTO
6ueta ¥ BO3MOKHBIE IOTIO/THUTE/IbHBIE BOTIPOCHI:
«OT/IMYHO» - TIOJTHBIM OTBET Ha 1 Bompoc OusieTa U BBIMO/IHEHHE U C/laua BCeX 3a/laHuM;
«XOpOILIO» - He3HAUUTeJIbHbIE 3aMeUaHUsi Ha OTBETHI 10 1 0CHOBHOMY BOMPOCY W HE3HAYMTE/IbHbIE 3aMeUYaHus
TIpM Cc/laue 3a/JaHul;
«yZIOBJIETBOPUTETLHO» - HETIOHEIN OTBeT Ha 1 Borpoc 6ueTa U 3aMeuaHust TIpU Ciaue 3a/1aHui;
«HEyIOB/IETBOPUTETHEHO» - HETIO/THBIM OTBET Ha O/IMH BOTIPOC OWJieTa, OTCYTCTBHE BBITIOTHEHUS 3a/IaHHH.
ITepeueHnb 5K3aMeHALMOHHBIX BOIIPOCOB NpecTasieH B YMK a1g IUCLUNIIMHELL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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6 11 |Pa3gen 1. O0mue cBegeHus no Temnoodmeny.| 70 | 40 40 30 40 flomarsee
3ajaHue
Bormpocs!
LISt
6 11 |Pa3pen 2. JieMeHTHI TeNJIOBBIX CUCTEM. 39 24 24 15 30 TEKYHIETO
KOHTPO/4,
LJomariiHee
3a/laHye
Bornpocsl
ISt
TeKyl1ero
Pazpgen 3. Cucremsbl TeMniepaTypHoO- KOHTPOIA,
6 | 11 [ 3AeLS paryp 35 | 21 | 21 | 14 30 | Bompocs
BJIA)XKHOCTHOI'O pe)XxuMa. X
JK3aMeHy,
JomariiHee
3a/laHye
Bcero 3a 11 cemectp 144 | 85 85 59 100
Bcero no aucuumn/IuHe 144 | 85 85 59 100
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Kputepuu oneHuBaHus

IICK-8.1
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

Kakasi crcrema co3zaet TpeOyemble YC/IOBHI MUKPOK/IUMATA Jijisl XpaHeHMs],
TepMOCTaTUPOBaHUsl, SKCIUTyaTalliH WY TIPOBe/ieHHsI TEXHOIOTMUeCKUX MPOLIeCCOB
CTapTOBBIX KOMIIJIEKCOB?

KosddurpeHT TenionpoBoAgHOCTH — 3TO ...

Eciu n3BecTHBI TepMUYeCKHe COIPOTUB/IEHHUS KaXK0T0 CJI0S1 MHOTOC/IOMHON CTEHKY, TO
o0111ee TepMUYECKOe COTIPOTHB/IEHHE MHOTOC/IOMHON CTEHKH PaBHO. ..

TemnepaTypHbIF MOCT — 3TO...7
Kaxas cuna siB/sieTcst IPUUMHOMN ABY)KEHUSI XKUJKOCTH TIPU eCTeCTBEHHOM KOHBEKLUN?

Kakoti Kputepuii 1ofi00vst ITpe/iCTaB/IeH OTHOLLIEHUEM TOAbEMHOMN CHUJIbI K CUJTe
BSI3KOCTU?

Kpurepuit Hyccenbra — 370...7
CrerneHb 4YepHOTHI — 3TO...7

Kak Ha3bIBaeTcs npornecc, mpy KOTOPOM IIOIVIOLIeHKEe W/IK BhIJEe/IeHHE TeTlla
MpOUCXOAUT BC/I€ACTBHE N3MEHEHNWA arperaTHOro COCTOSAHMA BE‘H.[eCTBa?

B cooTrBeTcTBUM € 3ak0HOM Pyphbe BEKTOP MJIOTHOCTH TEIIOBOTrO MOTOKA PaBeH. ..
Bonpocbl 3akpbimoz2o muna:
Kakue 13 HIwkenepeuncieHHbIX 3a/1a4 BXOAAT B 3agaun CTBP:

1) oborpeB rpy HU3KUX TeMIlepaTypax Hapy>KHOTO BO3/yXa;
2) oxJaKJeHre TpY BbICOKMX TeMIlepaTypax Hapy>KHOTO BO37lyXa Y MHCOJISILINY;
3) peLMpKy/ISILIKs BO3AyXa U BEHTU/IMPOBaHUe TIOMelleHus];

4) oborpeB 1py HA3KKUX TeMIIepaTypax Hapy>KHOTO BO3/lyXa U OXJIaX/eHUe TPH
BBICOKHX TeMIlepaTypax Hapy>KHOTO BO3[[yXa U MHCOJISILIUU

OT KakvX TlapaMeTPOB He 3aBUCHUT TeIJIOBOM IMMOTOK B COOTBETCTBUU C 3aKOHOM Dyphe:
1) KoaddurmeHT TenionpoBogHOCTH

2) KoadurmeHT TermoeMKoCTH

3) I'paiveHT TeMIepaTyphl

4) BsizkocThb
Kaxoii kputepuii onpe/iesisieT repexo/| OT TAMUHAPHOTO TeUeHUsI K TypOy/IeHTHOMY:

1) YUucsio Hycensra
2) Yucno I'pacroda
3) Uucno PeliHonbaca

4) Yucno ITpanpns
Kaxoe mnipeznosioxeHye BepHO:

1) Tepmuueckoe COTIPOTHBIEHNE YBeIWUYMBAETCS TIPH yMeHbLIIeHNH K03 duLieHTa
TeIUIONPOBOAHOCTU

2) TepMuueckoe COTIPOTHBIIEHHE YBEJIMUUBALTCS P YBEIMYeHNH KO3 duiieHTa
TETIONPOBOIHOCTH

3) Tepmuueckoe COTIPOTHB/IEHNE YBeTMUMBAETCS He 3aBUCUT OT Ko3dduiieHTa
TETIONPOBOIHOCTH

4) Hu ofiHO 13 TIpeJionoyKeHUH He SB/IsieTCs] BepPHBIM
OT KakuX KpUTepHeB 3aBUCUT UHTEHCUBHOCTb BBIHY)K/|EHHON KOHBEKIUU:
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

1) Uucno Maxa v uuciio PeliHonbzca
2) Yucno PettHonbzca u unciio IpaHgis
3) Uucso [pauayisa u uuciio ['pacroda

4) Uncio Maxa u umciio I'pacroda

[l71s1 HarpeTo¥ ropU30HTANBHON M/TACTHHBI B YCJIOBHSIX eCTeCTBEHHOM KOHBEKLIUU
TETJIOBOU TIOTOK OyzieT Gobiiie:

1) Ha moBepxXHOCTH, OpUEHTUPOBAHHON BBEPX
2) Ha moBepXHOCTH, OPUEHTUPOBAHHON BHU3
3) TerioBol TTOTOK He 3aBUCUT OT OPHEHTALIU TTOBEPXHOCTH

4) Hu oiviH 13 OTBETOB He SIBJ/ISIeTCSI BePHBIM
Uucno PeliHonb/ica He 3aBUCHT OT

1) JJuHamuyeCcKol BSI3KOCTH
2) IlnotHOCTH
3) KoadduimeHTa TerionpoBoAHOCTH

4) TepMHUUueCKOTO COTIPOTUBJIEHUS
ITpu KakoM pe>KUMe TedeHUsI TOrPaHYHOTO CJI051 TIOTEPHU TIOJTHOTO JiaBJieHusi Oobliie:

1) IIpu naMrHapHOM TeUeHUU
2) TIpu TypOy/IEHTHOM TeUeHUU
3) He 3aBucut ot TUNa TeueHus

4) Hu oiviH 13 OTBETOB He SIB/ISIETCSI BEPHBIM

Kakoii 3aKOH OMHUCBIBAET TIOJTHOE KOMUECTBO JTYUHCTON SHEPTHH, U3TyyaeMoe
abCoO/IOTHO YePHBIM TeJIOM

1) 3akon Penes
2) 3akoH I1naHka
3) 3akoH Credana-bosbrimana

4) 3akon HetoToHa
Kakast yacTb morpaHAyHOro cjiosi cCooTBeTCTByeT Kputeputo 30 < y+ < 300

1) Baskuii nozcnoi
2) Obnacth fedekTa CKOPOCTH
3) Jlorapudmuueckuii TIoAC/IoM

4) ObsacTb TIepeMEXKaeMOCTH
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