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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HekaH dakynbTeta

JleBrxuH A.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BHYTPEHHSASA 'ASOJUHAMMNKA
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®opma o0yueHHs OuHas
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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[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

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBepaytoimii Kadezapoii JleBuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BHYTPEHHSASA 'A30JUHAMUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
sIBJIeHUI 1 00BeKTOB, OTHOCAIIUXCS K MPodecCHoHaNbHON cepe fesiTelIbHOCTH [jisl pellieHNs] MHXeHepHBIX

3a7au

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-5

3HAHUA:
OCHOBHbIE€ YypaBHeHUA TUAPOra3ogWMHAMHWKKW W TeIlJIOMAaCCOIlepeHocCa, IpUHUMdeMbie [OOITyIeH

METOAWKH pacueTa Tra30AMHAMUUYEeCKUX W TepMOJWHAMHWUECKHX TIIpOoLeCcCOoB BHyTPEHHEﬁ ra3ognuHaMHKK1

3HEProyCTaHOBOK;

YMeHus:
pa3pabatbiBaTh  (pU3MUeCKHe, MaTeMaTHuecKWe, UYWC/IE€HHble MOJENN Tra30JWHAMHUYeCKUX U

TepMOZMHAMHUYeCKHX TIPOLIeCCOB BHYTPEHHeH ra3ofiiHaMUKY SHEproyCTaHOBOK;

HAB8bIKU.
ClJI/I?:I/IKO—MaTEMaTI/ILIeCKOI‘O MOZJeIMpOBaHuA TEUeHU B JHEProyCTaHOBKaX; TIIPpOBEAEHHSA THUIIOBbLIX

PacyeToB ra3ogMHaMUKH U TerioMaccoobMeHa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunimia BHY TPEHHSSI TABOJUHAMUKA sB/sieTCs JUCIUTJIMHON 00513aTe/IbHON YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HarpasieHuto 24.05.02 IIpoekmupogaHue asuayuOHHbIX U PAKeMHbIX
osuzamesnell.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
A3POT'A30IMHAMUKA, UYUNCJ/IEHHBIE METO/bI MOJE/IMPOBAHUSA
BBICOKOTEMIIEPATYPHBIX IIPOIIECCOB, IIPOEKTHUPOBAHUE C TIIPUMEHEHUEM
CAD/CAM/CAE-CUCTEM, CPEJCTBA UH)XKXEHEPHBIX PACUETOB.

Copep>kaHue AUCLIUIIVHEI SIBJISIeTCS OCHOBOU A1 ocBoeHus gucuuruivd: OLJIEHKA COCTOSIHUSA
n TIIAPAMETPOB CJIOXKHBIX TEXHUYECKUX CHUCTEM, IIEPCIIEKTUBHBIE OY HA
TBEPJOM TOIIVINBE.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

e OIIK-2 — CniocobGeH MMOHMMaTh MPUHLIUIIBI PaO0THI COBPeMEHHBIX MH(OPMaLMOHHBIX TeXHOJIOTHI 1
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 podeccuoHaIbHOM [iesaTe/IbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VIH)XeHEepHBIX 3a/iad

¢ TIK-1 — Crioco6eH pa3pabarbiBaTh MPOEKTHYIO U pab0ouyr0 KOHCTPYKTOPCKYIO JJOKYMEHTAI[UIO Ha
PaKeTHO-KOCMUYeCKYI0 TeEXHUKY U UX COCTaBHbIe 3/IeMeHThI

e [1K-4 — CniocobeH NpoBOAWTH PACUéThl IPOLIECCOB B PaKeTHBIX JJBUraTe/IsIX, IPOUHOCTH U HaZEKHOCTH
W3/leJIU U UX COCTaBHBIX 3/IeMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
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Paspen 1. Tepmora3zoguHaMu4ecKHe NpoLecchl B TPydax M KaHamax. Xapakrep
5 9 pacrpe/ie/ieHusi CKOPOCTH TPH JIAaMMHAPHOM ¥ TypOY/JIeHTHOM pexuMax TedeHust. Ternootgaua 28 15 5 10 13 20
B cTeHKy. TeueHHe B M30THYThIX TPyOax M KaHajax. PellieHre cONPsDKeHHBIX 3a/jau
Ta3’soAWHaMUKU U Tel’l]IOOﬁMEHa.
Paspen 2. 'a3oaHaMHKa COIUIOBBIX KaHa/10B. HecralioHapHble TeueHus. 3amycK CorLIa.
5 9 MexaHU3MBI yTIpaB/IeHNs BEKTOPOM TATH. YpaB/IsOLIMe YCUIUs. VIMIy/bCHBIN BYB CTPYH B 31 18 6 12 13 20
3aKPUTHYECKYHO YacCThb COILIa.
Pazpgen 3. Oco0eHHOCTH BHYTPeHHeH ra30{HHAMHKH PeaKTUBHBIX JBUraTe/Iei.
)KI/IAKOCTHLIG PpakeTHbIe JBUTaTe/IN. OCHOBHbIE Y3/1bl U arperarthbl. CDOprHKI/l U pacrbul
5 9 JKUJKOCTHOI'O PaKeTHOIr'O TOIL/IUBA. OX}'[EDK,EI'EHI/IE [ABUrare/is. TBEP,EI'OTOHI[I/IBHLIE pakeTHbIe 31 18 6 12 13 20
ABUTaTe/N. HECTHL{I/IOHBPHLIG PeXUMBI TeUeHUsI. W3menenne oonema KaMepkI CropaHus.
TIpsIMOTOYHbIe aBHALMOHHBIE JBUTaTend. KOHCTpyHpOBaHHe BO3yX03ab0pHBIX yCTPOMCTB.
Pexxumbl roperusi. OCOGEHHOCTH KOHCTPYKLIMK COIIA.
5 9 Paspen 4. KypcoBas paGoTa. BrinosHeHre KypcoBoii paboTbl 10 HHAWBH/YaTbHOMY 18 0 0 0 18 40
33/]aHUI0.
Bcero 3a 9 cemecTp 108 51 17 34 57 100
Bcero no gucnumnmuze 108 51 17 34 57 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep n HauMeHOBaHuUe pasjesna
TemMa npakKTH4eCKOro 3aHATHA aypa.
n/n JUCIMILTAHBI
4acoB
PelrieHre COMpsKeHHBIX 3a/1au TEMI0OMacCooOMeHa
Paspen 1. Tepmora3soguHamuueckue o
1 TIpU TEUEHWHU >XXUJKOCTEH U Ta30B 10 Tpybam u 10
TPOLeCChl B TPyDax U KaHasax.
KaHa/laM.
Pazgen 2. 'a3ogrHaMyKa COMIOBBIX .
2 MogenupoBaHue COIUIOBBIX TEUEHUM. 12
KaHaJIoB.
Paspen 3. OcobeHHOCTH BHYTpeHHeMH
MopenupoBaHye TepMora3ofiHaMuue CKUX
3  |ra3oguMHaMMKU peaKTUBHbIX 12
o IIPOLIeCCOB B PeakTUBHBIX JBUraTe/IAX
JIBUTaTesien.
Bcero 3a 9 cemectp 34
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep u
Ne P Oo0neM,
HauMeHOBaHHe pasjesa Copep)xaHue yueGHOro 3afaHus
n/n JacoB
JUCHUINTAHBI
Pasgen 1.
1 Tepmora3zofvHamMuueckye MI3yueHue AUJaKTHUeCKUX eIUHUL] JAHHOTO pa3fena, pabora ¢ 13
TPOLeCChI B TPyOax 1 JiuTepaTypoil. BrimoHeHWe MpaKTUUYeCcKoro 3aJjaHusl.
KaHaax.
7 Paszen 2. TazoguHaMuKa (M3yueHue AWZAKTHUECKUX eJUHUL] JAHHOTO pa3zena, pabora ¢ 13
COIUIOBBIX KaHA/OB. JiuTepaTypoil. BrimoHeHre MpaKTUUYeCcKoro 3aJjaHusl.
Pazgen 3. OcobeHHocTH
3 BHYTpeHHel V3yueHue qUAaKTUUECKUX eIMHMIL IaHHOTO pasZiena, pabora c 13
ra3ofiHaMUKU JIuTepaTypoil. BrimoHeHre MpaKTUUYeCcKoro 3aJjaHusl.
peaKTUBHBLIX JBUTATesei.
BbInosiHeHHe KypcoBoi paboThl TI0 MHZWBUYATLHOMY 33/JaHHIO.
AmHanu3 mporeccoB 1 (hOpMUPOBAHHE MaTeMaTHUe CKUX MOJIE/Iei.
Paspen 4. Kypcosas Pon (bopmup A
4 a601a IIpoBefieHMe BEIUMCIUTEIBHOIO MOZe/IMPOBaHNs. AHa/IN3 18
p ’ pe3ynbraToB. [10/[TOTOBKA MOSICHUTETLHOM 3aITiCKH, JOK/Ia/ja U
rpe3eHTaLuu.
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Bcero 3a 9 cemectp

57 |

3.4. Kypcoras pabora

IIEPNOJ
NCIIO/IHEHUS IVIAHUPYEMOE
COJEP)XAHUE 3TAITA (Hepen BPEMSI (uac)
ceMecTpa)
Oran 1. Oran 1. AHaIMTUUYECKUI 0030p paboT 10 TeMaTHKe,
oripefie/IeHHON UHAVBUYaIbHBIM 3alaHieM. BeI00p 00bekTa u 1-4 3
rpeMeTa UCC/Ie[J0BaHuUs.
Oran 2. Jrarn 2. opMy/nMpoBKa MareMaTHieCcKoi, TeoMeTpUUeCcKoH,
YMCJIEHHOM MOZe/ pacCMaTprBaeMbIX MPOLIECCOB U SIBJIEHUM. 510 6
O60CHOBaHWEe TIPUHSTHIX JIOMYIIEHHH. Y TOUHEeHWEe PaCUeTHON CXEMBI.
WccnepoBanue ceTOUHOM CXOAUMOCTH.
Oran 3. Jrarn 3. IIpoBesjeHre BbIUMCIUTEBHBIX SKCIIEPUMEHTOB. 11-14 6
AHasu3 MoyiyYeHHbIX Pe3y/bTaToB.
Jtan 4. Otan 4. @opMy/IUpoBaHie BLIBOJOB 110 pabote. OdopmieHue
TIOSICHUTE/TbHOM 3aliCKU, MOJrOTOBKA Mpe3eHTaluu U JoK/1aja. 15-17 3
3aluTa KypCcoBOro IpoeKTa.
Bcero 3a 9 cemecTp 18

4. ®OPMbI KOHTPOJISI OCBOEHMA ANCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
1/12/3/4 5 6 |78 9 10 (111213 |14 15 16 17
9 Otuer | 1P Otuer | [IP Otuer | AP | KP, gud. 3au.

YcnoeHble 0603HaUEHUS:

P — nparHocTuueckasi paboTa;

OTueT — OTueT;

KP — kypcoBasi paboTa;

Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEePBaJIbl B

creayommx popmax:
e UArHOCTUYeCKas pabora;
e OTueT;

e Kypcosas paboTa.

IIpomMexyTouHasi 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. . Termoo6menHble anmaparsl. CI16.5T'TY "BOEHMEX" um. []. ®. YcrusHosa, 2010, 122
9K3.

2. B. II. Benog. . CoruioBele 010ku pakeTHbIX Apurareneit. CI16.5I'TY "BOEHMEX" um. . ®@. YctuHOBa,
2019, 61 3k3.

3. K. H. Bonkos, B. H. EmMe/ibsgHOB. . Beiunc/uTenbHbIe TEXHOJIOTHUY B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®UU3MATIJINT, 2012, 63 3K3.

4. K. H. Bonkos, B. H. EMenbsiHOB. . TeueHust ¥ TeriooOMeH B KaHaslax U BPAIAOIIUXCS TIOMOCTAX. M.
OU3SMATIINT, 2010, 6 3k3.

5. K. H. Bonkos, B. H. EmenbsgHOB. . ['a30Bble TeueHHst C MacCOTOABOAOM B KaHaax U TpakKTax
sHeproyctaHoBok. M.: ®U3MATJINT, 2011, 60 k3.

6. K. H. Bonkog, B. H. EMe/ibsaHOB. . Belunc/iuTenbHbIe TEXHOJIOTHUY B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®U3MATJINT, 2012, 551. pec.

7. K. H. Bosikos, B. H. EmenbsHoB, 1. B. TetepuHa. . ['a30Bble TeueHUs B COIIaX SHEProyCTaHOBOK. M.:
OU3SMATIINT, 2017, 50 3k3.

8. M. C. fIkoBuyK. . BeiunciuTenbHbIe TEXHOJIOTUM PELLeHU 3a7,au MeXaHUKH JKUJKOCTH U rasa.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 371. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He Tpebyercsi.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TEXHUYECKHUE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — Ob6pa3oBarenbHast riardopma FOpaiit. [yisi By30B U CCy30B;

2. https://e.Janbook.com/ — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
OneKTpoHHbIe pecypchl — DyHaameHTabHast onbmoteka BI' TY « BOEHMEX» um. [1.®. YcTrHOBa.

CoBpeMeHHbIe TPOQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, CTaHAAPThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTast ITPaBoBOi WHGMOpMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Ansys Multiphysics 2017 Teaching Advanced;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Microsoft Office.

5.6. 'adopmMal[ioHHbIe TEXHOIOTHH:

B3auMoyielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. 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. Ansys Multiphysics 2019 Teaching Advanced,;
4. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BHYTPEHHSISI TABOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa BHYTPEHHSSI TABOAVUHAMMKA siBisieTcsl JUCLIATIIMHON 00si3aTe/TbHOM YacTH
0/10ka 1 mporpaMMel MOATOTOBKM IO HarpasjieHuio 24.05.02 IIpoekmupogaHue agudayUOHHbIX U PAKenmHblX
odsueamesnell. [IMcLWIUIMHA peanu3yeTcs Ha (akyasrere A PakeTHO-KOCMMUECKOH TexHuku BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 CriocobeH pa3pabaTbiBaTh (pr3nUecKre ¥ MaTeMaTHUeCKrue MOZEA UCCIelyeMbIX TIPOLIECCOB, sIBJIEHUH
1 00BEKTOB, OTHOCAIUXCS K TIPoheCCHOHATBHOM cdepe [esITeIbHOCTH [JI/Is PellieHNs MHKeHePHbBIX 3a71ad.

Co,qep)KaHHe JUCLUATIINHBI OXBaThbIBaeT Kpyr BOIIPOCOB, CBA3aHHBbIX C nuccjiaegoBaHuemM
TepMOra3oAHAMHUUYEeCKHUX TIIPOLEeCCOB, IMPOTEKAIIWMX BO BHYTPEHHHMX TPAKTaX [ABUI'dT€/IBHBIX YCTAdHOBKAX
Pa3/IMUYHBIX THIIOB. PaCCManI/IBaI-OTCH BOIIPOCBI reOMeTpUUYeCKOro, mMaremMarndyeCkoro M BBIUHMC/IMTE/IBHOT'O
MOJe/IMpOBaHUA 3JIEMEHTOB W Y3J/I0OB PaKeTHBIX ﬂBHF&TEH@ﬁ, d TakKXe IIPOTeKAOIIKMX B HHUX IIPOLeCCOB
TeryioMaccornepeHoca.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* OTYeT;
e KypcoBas paboTa.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHs (34 4.), camocTosiTesbHas paboTa
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
BHYTPEHHSISI TABOJUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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.

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.

HaumeHnoBanme paboTbI

PexkomeHpyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. TepMoraszognHaMuyecKue mpouecchl B Tpy0ax M KaHaiax.

N3yuenne aumakTHUe CKUX eJUHUL] JAHHOTO pas/iena,
pabora c siuTeparypoii. BrirosHeHre paKTHUe CKOTo
3a/laHus.

K. H. Bosikos, B. H. Eme/nibsHOB. .
BrrunciuTebHbIe TEXHOJIOTUH B
3a/lauaX MeXaHUKH >XUAKOCTH U
rasa: M.: ®UUIBMATJIUT, 2012 (1-
3)

B. B. CaxuH. . TeryiooOMeHHbIe
anmapartsl: CI16.BI'TY
"BOEHMEX" um. [1. .
YctuHoBa, 2010 (1-3)

K. H. Bosnkos, B. H. EmenbsHOB. .
TeueHus U TeIJIOOOMeH B KaHaIax
Y BPAIAIOIINXCS TIOM0CTIX: M.:
DOU3MATIINT, 2010 (1-3)

13

Wroro no pasgeny 1

13

Pa3nen 2. Fa30ﬂlrlHaMl/lKa COII/IOBBIX KaHAJ/I0OB.

W3yueHne gupakTHUUeCKUX eIVHUL] JAaHHOTO paszera,
paboTa ¢ uTepaTypoii. BeImo/iHeHYe MPAKTHYECKOTO
3a/laHs.

B. I1. Benog. . CorioBslie 0/10Ku
paKeTHBIX JBUTaTe/el:
CII6.BI'TY "BOEHMEX" um. [I.
@. YctuHOBa, 2019 (1-3)

K. H. Bosnkos, B. H. Eme/ibsHOB. .
I'a30BbIe TeueHUs C
MacCOTO/IBO/IOM B KaHa/lax U
TpakTax 3HeproycraHoBok: M.:
OU3MATIINT, 2011 (1-3)

K. H. Bosnkos, B. H. EMenbsiHOB,
. B. TerepuHa. . I'azoBble
TeUeHMSI B COIIAX
SHEpProyCcTaHoBOK: M.:

OU3MATIINT, 2017 (1-3)

13

Wrtoro no pa3geny 2

13

Paspen 3. OcoGeHHOCTH BHYTPeHHeH ra30f{MHAMHKH PeaKTHBHBIX ABUraTe

en.

N3yueHne gupakTUUeCKUX eIUHULL JaHHOTO pa3jera,
paboTa ¢ uTepaTypoii. BeiTosiHeHre MPaKTHYeCKOTO
3a/jaHUs.

11

M. C. fIkoBuyk. .
BrrunciuTenbHbIe TEXHOIOTUN
pelleHus 3a/la4 MeXaHUuK1
>KUIKOCTH U raza: CIT16.BT'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2013 (1--2)

K. H. Bosnkos, B. H. EmenssHOB. .
I'a3oBbIe TeueHUs C
MacCOIO/IBOZIOM B KaHasax U

13
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TPaKTax SHeproyCTaHOBOK: M.:
OU3MATIINT, 2011 (1-3)

Wroro no pasgeny 3 13

Pa3pen 4. Kypcopasi pabora.

BrinosiHeHne KprOBOfI pa6OTI:I Mo MHAVBUYd/IbHOMY

3a/laHrI0. AHaU3 NPOLeCCOB U (POPMUPOBaHUE K. H. Bosikos, B. H. EMenbsHOB. .
MaTemMaThuyeCKux mogeseii. [IpoBeseHue BorunciiiteibHble TEXHOJIOTHH B 18
BBIUUC/IUTEIEHOTO MOZe/IMPOBaHusl. AHA/IU3 pe3yJbTaToB. | 3a/jlauax MeXaHWKU KUKOCTU U
[ToaroTOBKA MOSICHUTE/TLHOM 3aMMCKH, TOKIa1a U rasa: M.: ®USMATJIUT, 2012 (3)
Tpe3eHTaLuu.

Wroro mo pazgeny 4 18
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BHYTPEHHSISI TA3OJJUHAMUKA

®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 OTueT;

e KypcoBas pabora;

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.

OTtuet

Otuet 0hoOpMISIOTCS B BHZe MOsicHUTeTbHOM 3armcku o 'OCT 2.105-2019, Bk/tovaroiiei TeKCTOBYIO
YacTh C GU3NUECKOM TTOCTAHOBKOM 3a/laul, MaTeMaTHueCKOU MoJie/bio, 000CHOBaHKEM BbIOOpa YUCTEHHOTO
MeTOo/ia, Pe3y/bTaTaMy pellieHus, rpaduueckoe u300pakeHre, aHaM3a TOyUeHHBIX Pe3y/IbTaTOB U BHIBO/IOB.
[MosicHuTe/TbHAS 3aITHUCKa C TEKCTOM, PUCYHKaMU U TpadHKaMH BHITIONHSAETCS B peflakTope “Word”.
OTueT 1Mo npakTHUeCKoH paboTe JO/DKEH CO/EPKaTh:
- IOCTAHOBKY 3a/laul, MaTEMaTUUECKYI0 MO/IE/Ib U OCHOBHBIE PACUETHBIE COOTHOILIEHUS UCTIO/B3YEMBIX
METO/IOB PellleHNs], KPUTEPH CXOJUMOCTHY;
- CXeMy pacyeTHOH 00/1aCTH C XapaKTePUCTUKAMK CETKU, KPAeBbIMU U Haua/TbHBIMU Y CTIOBHUSIMH,
peasiM30BaHHBIMU B PEIIIaéMOM BapUaHTE;
- rpadryeckoe Mpe/CTaB/IeHe TI0JTyUeHHbIX Pe3y/IbTaToB,;
- coZiepyKaHKe UCC/IeIOBATeIbCKOTO 3a/IaHus, pe3y/IbTaThl BHIUMCIUTELHOTO MOZETUPOBAHNS, AHAN3 U
BBLIBOJIBI 110 MPOBE/IEHHBIM HCC/II0BAHUSIM.
[Tpotiefypa 3alUThl BKIFOYAET OTBETHI HAa BOMPOCHI MperofiaBaresis o pabore u paszeny kypca. B xoze
3aIUThl paboThI CTYIEHTHI JJO/KHBI TPOJIEMOHCTPHUPOBATE KYJBTYPY PEUU TIPH U3/I0KEHUH CBOUX MBICTIEH,
JIOTUYHOCTH B IMTOCTAHOBKE M U3/I0KEHUU MaTepurasa, HeoOXoZiMMble Haua/lbHbIe 3HAHUS TI0 CYIIIeCTBY
00CyX/1aeMoi TeMbI, yMeHHe OTPeIe/TUTh MeCTO UCC/Ie[OBAHHOTO SIBJIEHUS] B KOHKPETHBIX TeXHUYECKUX
TMpoIjeccax U YCTPOMCTBAX, YMEHHE CaMOCTOATEIbHO MOJUGPHUIIMPOBATh MaTeMaTUUECKHUE MO/IENA U
MpOorpaMMHBIe CPeJICTBA IS 1]e/1el KOHKPeTU3aluK WK PaCIIMpeHust 00/1aCcTH MPUIOXKEHHUST MOJIeIeH,
WCIIO/Ib30BaHHbBIX B pabore.
Kpurepun otienrBanust. OlieHKa 3aiyThl paboThl BeICTaB/seTcs mo 100 6abHOM 1IKasie ¢ yYETOM:
- BBIMOJTHEHHUE TIPAKTHUeCKOUW PaboThI B KOMITLIOTEPHOM Kiacce — 20 6arios,
- BBIMOJTHEHHE 3a/laHus UCC/Ie[0BaTeIbCKOH yacTH paboTsl — 20 6as11oB,
- oopmyIeHHE TIOSICHUTE/TbHOM 3arucku — 20 6asuios,
- 3all[UTa Pe3y/IbTaToB, OTBEThI HA BOMPOCH! U UX JIOTHKA, KyJAbTypa peur — 40 6asios.
PaboTa cuMTaeTcs IPUHATOM ITpy Habope cTyaeHToM Gosee 70 6asnoB. 70-80 6a/ioB "yI0B/I€TBOPUTEIBHO',
80-90 - "xopomio", 90-100 - "oTaMYHO".

KypcoBas pa6ora

Kypcosasi paboTa npe/icTaB/isieTcs B 1leuaTHOM BH/ie B popmare, cooTBeTCTBYIOIUM «[TonoxxeHuto o
TIOpsiZIKe OpraHU3aliiy U TIPOBeJieHHs KyPCOBOTO ITPOEKTUPOBAHMS 00yUalOIIMXCs 10 TPorpaMMaM CpejHero
nipodeccroHaIBLHOr0 00pa30BaHus 1 BHICIIET0 00pa30BaHMs - IporpaMmaM OakasaBprara, IporpaMmam
crierjuanureta, nporpammam marucrparypsl CTO.BI'TY. CMK-K5-21-2023» ot 25 nronist 2023 1. 3amura
KypCoOBOi paboThl poxouT B opMe AOK/Ia[a CTyAeHTa 10 BHIIOHEHHON paboTe U OTBETOB Ha BOTIPOCHI
usieHoB Komuccru. B xope 3amutsl KIT obyuaroiiecst ZOMKHBI IPOAEMOHCTPUPOBATh KY/IbTYPY Peuu Mpu
W3/10)KEHUU CBOMX MBIC/IeH, JIOTMYHOCTh B TIOCTAHOBKE U M3/10)KEHUM MarepHasia, HeoOXouMble HaualbHble
3HaHUS TI0 CYIIeCTBY 00CY»K/jaeMOii TEMBI.

B cnyuae, ecn opopmiieHre KypcOBOTo IIPOeKTa U TIOBefieHHe CTYZleHTa BO BPeMsl 3allUThl COOTBETCTBYIOT
yKa3aHHBbIM TPeOOBaHUsIM, CTY/IE€HT M0/TyYaeT OLeHKY:

- OLIeHKa «OTJIMUHO» BBICTABJSETCS, TIPYU MTPaBUIBHOM BBITIOJTHEHUM KYPCOBOTO MIPOEKTa, TIPaBU/IbHBIX OTBETOB
CTyZleHTa Ha BOIpockl npenogasaress oT 90 fo 100%;
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- OL|eHKA «XOPOIII0» BLICTAB/ISETCS, TPY He3HAUMTE bHBIX OIMOKaX B COZlep>KaHWU KypCOBOTO TTPOEKTa,
NpaBU/IbHBIX OTBETOB CTY/IeHTa Ha BOIIPOCHI Iperozasaress ot 75 10 90%;

- OLIeHKA «Y[OBIeTBOPUTE/IEHO» BBICTAB/ISIETCS, TTPY He3HAUMTe IbHBIX OLIHMOKaX B COZep>KaHUU KypPCOBOTO
TIPOEeKTa, NpaBU/IbHBIX OTBETOB CTY/eHTa Ha BOIIPOCHI Ipernozasaress ot 60 5o 75%.

- OL|eHKa «He 3alUTU/I» BbICTAB/ISeTCs, ITPY 3HAUMTe/IbHBIX OLIMOKaX B COAep)KaHUH KypPCOBOTO NIPOEKTa, IpU
JONYIL{eHNH TIPUHLMITHAIBHBIX OIIMOO0K B OTBETAX Ha BOITPOCHI IPEIo/iaBare/is - IPaBH/IbHBIX OTBETOB MeHee
60%.

OCHOBaHUSIMH /IJ151 CHVDKEHUSI OLIEHKU 3a KyPCOBOU MPOEKT MOTYT CJIYKHTb:

- HeOpEXXHOE BBITIOJTHEHHE,

- HM3KO0€e KaueCTBO rpadrueckoro Marepuasa (HeBepHbIi BLIOOp MacilTaba uepTeXkel, OTCyTCTBHE YKa3aHUs
eIMHULL U3MepeHus Ha rpadukax),

- He3HAUYNUTE/TbHBIE OITUOKHY MPH OTBETAaX Ha TEOPETHUECKHE BOMPOCHL.

KypcoBoii IPOEKT He MOXKET ObITh TIPUHAT U TIO/JIEXKUT riepepaboTKe B ciyyae:

- HECOOTBETCTBUS 3a/JaHUI0 Ha KYPCOBOE TTPOEKTHUPOBAHHUE;

- OTCYTCTBUsI HEOOXO/JUMBIX pa3/ie/ioB,

- OTCYTCTBUsI HEOOXOIUMOT0 TparUeCKOro MaTepHara,

- HEKOPPEKTHOM 00pab0oTKU pe3y/IbTaTOB BEIUMC/IEHUH.

I[TpriMeps! TeM JJisi KypCOBBIX paboT:

- AspojuHamMKKa BBICOKOCKOPOCTHOIO JIeTaTe/IbHOIO arrapara.

- MogenupoBaHue ra30JiHaMUueCKUX MPOLIECCOB, COMPOBOXKAAIOIINX Pad0OTy CUCTeM yrpaB/ieHus BEKTOPOM
TSATH.

- Belunic/mmrenibHOE MOZe/IMPOBaHKe raso- U TepMOJUHAMUAYeCKUX NlapaMeTpOB JIeTaTe/IbHOTO arapara.
- MccnenoBanme aspofHaMA4YeCKUX XapaKTePUCTHK TeJsl B BUXPEBOM Cjlefie HaJ, SKpaHOM.

- MopenvipoBaHue BrkeHust JIA ¢ yueToM paboThI a3pOMeXaHHUeCKUX CHCTEM.

- UccnenoBaHye yapHO-BOJTHOBOM CTPYKTYPHI B BO3AyX03abopHuke IJIA.

- BerunicMrensHOe MOZileTMpoOBaHue CTPYMHBIX U COTUIOBBIX TeUeHUH.

- UucsieHHOe pelileHMe 3a/lau ra30BOM AMHAMUKY C YUeTOM (PU3HUKO-XUMHUeCKUX TpeBpalljeHui.

- lNasoarHaMMKa ¥ a3poakyCTUKa aBuaJBuraresiei.

JAuddepennypoBanHkblii 3aueT
WToroBas o1jeHKa BLICTABJISIETCS TI0 pe3y/bTaTaM BhINOJHEHWs UTOTOBOT'O TecTa, cocTosiiiero u3 30
BOIIPOCOB
Bomnpoce! as1g npoBefieHrst TeOpeTUYeCKOro 3auerta TpezictaBienbl B Y MK AVCHUTIIMHELL
[Tpu mipoBeileHyM 3adeTa B JOpMe TeCTUPOBAHUs, yCTAaHABIUBAETCSI COOTBETCTBUE KOTMUEeCTBA TTPaBUTBHBIX
OTBETOB U UTOTOBOM OLIEHKU:
- meHee 60 % - He 3auTeHo;
- oT 60 10 80 % mpaBUJILHBIX OTBETOB — YZIOB/IETBOPUTEJIBHO;
-oT 81 10 90 % npaBU/IbHBIX OTBETOB — XOPOLLIO;
- oT 91 g0 100 % mpaBUIBHBIX OTBETOB — OTJIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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5 9 Paspgen 1. Tepmora3zopunamuueckue 28 15 5 10 13 20 Oruer
MpOIecchl B TPy0ax U KaHa/Iax.
5 9 Pa3pgen 2. I'a3oauHaMMKa COMJIOBBIX 31 18 6 1 13 20 Oruer
KaHaJIoB.
Pazgen 3. Oco0eHHOCTH BHYTPEHHelH
5 9 |ra3ojuHaMUKU peaKTHUBHBIX 31 | 18 6 12 13 20 Ortuer
JABUTraTesIeH.
Kypcogast
5 9 |Pa3pen 4. KypcoBas pabota. 18 0 0 0 18 40 paBora
Bcero 3a 9 cemecTp 108 | 51 | 17 34 57 100
Bcero no guciuiuinee 108 | 51 | 17 34 57 100
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Onenounblie MaTtepuasl no jucuumiudie BHYTPEHHSASA TASOJVUHAMMUWKA
OIIK-5 - CnocobeH pazpabambieamb pusuuecKue u mamemamuueckue mMooeau uccaedyembixX npoyeccoe,

f6/1eHUll U 006€eKIMoe8, OMHOCAUWUXCS1 K npogeccuoHanbHoll cpepe dessmenbHOCMU 0151 pewleHUs:
UHJiCeHepHbIX 3a0ay

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
1 mocTpoeHue reoMeTpUYeCKOM MOZie/T PAKETHOTO JIBUraresisi C 6a30BbIM MOI0KEHUEM DPyJist

2 TIOCTPOEHUE CEeTOYHOH MO/Ie/I PAKeTHOTO IBUTATe It C 6a30BbIM TOJIOXKEHUEM PYJIst
3 OlLIeHKAa CEeTOUHOW CXOIUMOCTHU
4 onTUMH3aLIKS TIONIOXKEHUS PYJisi TI0 3HAUeHUI0 BeKTopa TATU

5 BU3ya/M3aLus [0/IyYeHHbIX pe3yJbTaToB
Ne 2 TIpouMTaiiTe TEKCT YU YCTAaHOBUTE IOC/IE[0BATeIbHOCTD

OnuiuTe noc/yea0BaTe/IbHOCTD pelleHns 3aJa4 C MPUMEHEHNEM BbIUKMC/INTE/IbHBIX TIPOrPaMMHBIX
KOMI1/IEKCOB

1 mocTpoeHe reoMeTpUUECKON MOZieNH
2 TIOCTPOEeHNe CeTOUHOM MoZie/n

3 3afjaHye TPaHUYHBIX yCJIOBUN

4 33faHre Haya/IbHBIX YCIOBUN

5 BU3yanM3alys pe3y/isTaToB
Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE ITPOLIECCOB TerIoobMeHa U pacCMaTpUBaeMbIX 3a/ad.

1. Ha MoBepXHOCTH HarpeTol CTeHKH CO CTOPOHBI MOTOKA Ta3a peaan3yeTcs

2. B oObéMe cTeHKU MeX/ly eé TIOBepXHOCTSIMU Peaiu3yeTcst

w

. Mexzy ABYMsI IOBIKHBIMU Cpe/laMyl uepe3 pa3Zessiollyto UX TBEP/YIO CTEHKY peanu3yeTcst
a. KOHBEKTHMBHas M JTyUMCTas TEIJIOOTa4a MeXK/ly Ta30M U MOBEPXHOCTBIO CTEHKU

b.  KOHBEKTHBHas TEIJIOOT/a4ya MeX/y ra3oM M MOBEePXHOCTHIO CTEHKU

C.  JyuyHCTas TeIUIoOT/aua Mex/y ra3oM U ITOBEPXHOCTbIO CTeHKU

d.  TenIONpOBOAHOCTh

e.  Teruiorepesaya

Ne 4 TIpouwTaiiTe TEKCT M 3alUILUTe pa3BePHYThI 000CHOBAHHBIN OTBET
Cdopmymmpytite 3akoH [Tya3eiinst

Ne 5 TIpouuTaiiTe TEKCT, BEIOEpUTE NPAaBUIbHBIE OTBETHI M 3aNUIINTE apTyMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kakue Be/lMUMHbBI OTIpeIe/IAI0T 3HaueHue Ko3huriueHTa TypOy/IeHTHOM BA3KOCTH?
1 ckopoCTb TeueHUst

2 cTereHb TypOy/IeHTHOCTU

3 urcsio PeitHosb/ca

4 TeMmniepaTypa

5 laBneHue
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Ne 6

Ne 7

Ne 8

Ne 9

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILINTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Kaxkue seMeHTBI MOTYT OBITh BeZleHbI B CBEPXKPUTHUECKYIO YacThb COTIIA [I7isl U3MeHeHHs HalpaB/ieHust
BEKTOpa TATU?

1 ra3oBsle pyniu

2 niepucepuiiHbIe Py

3 BHyTpeHHHe UHTPEeL|elITOPbI
4 crioiiniepsl

5 371€epOoHBI

6 3aKpBLIKU

ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BePHYThIM 000CHOBAHHBIN OTBET

Cdopmynupyiite 3akoH Japcu

ITpouwnTaiiTe TEKCT, BbIOEPUTE MPABU/BHBIN OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HE BbIOOD
oTBeTa

KonruecTBo TemnnoTsl, poxoAsiiiee uepes 371eMeHT U30TepMUYeCKol TIOBEPXHOCTH B IMHULY BpeMeHU
MPOTIOPLMOHA/IEHO FPaZiieHTy TeMIlepaTyphl Ha 3TOW TIOBEPXHOCTH - 3TO ...

1 runoresa buo — @ypre
2 3akoH Hapcu
3 3akoH Ilya3zeiins

4 runore3a I[TyaHakape
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CooTHecuTe HaMeHOBAHHS TeueHU U UX OTpefiesieHue:

1 namMuHapHOe TeyeHue
2 TypOy/eHTHOe TeueHue
3 BUXpPEBOe TeueHue

4 Ge3BUXpPEBOe TeueHUe

a TeyeHue, MPU KOTOPOM YKHU/KOCTh WJTH r'a3 TiepeMelaloTcst C/IosiMy 6e3 repeMenMBaHust U My IbCaiiyi
(To ecTb 6e3 GeCropsIIOUHBIX OBICTPBIX U3MEHEHUI CKOPOCTH U /IaB/I€HNSA)

0 dopMa TeueHUs >KUAKOCTH UM Ta3a, MPU KOTOPO UX 37IEMEeHThI COBEPIIAIOT HEYTIOPSZOUeHHEIE,
HEeYCTaHOBHUBIIIMECS ABVKEHUS 10 CJIOKHBIM TPAEKTOPHSIM, UTO MPUBOAUT K UHTEHCUBHOMY

repeMerIrMBaHUIO MeXAYy C/I0AMU ABVDKYIINXCA XXUAKOCTHU WU/IK Ir'a3a

B JIBI)KEHME XKUJKOCTH WM rasa, Py KOTOPOM UX 3/IeMeHThI TiepeMelljaloTCs He TOJIBKO
MOCTYTaTebHO, HO U BPAIIlal0TCsl BOKPYT MTHOBEHHOU OCH

I TOTeHUA/IbHOE TeUEeHHE )XUAKOCTHU WUJIU I'a3d, IIPU KOTOPOM BUXPb CKOPOCTU PABEH HYJIIO

I (oma TeueHUst XKUAKOCTH WM Ta3a, IPU KOTOPOU AWBepreHLMs CKOPOCTH paBHA HYJTHO

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD

OTBeTa
I'apaBiuecKuid paguyc KaHania - 370 ...

1 XapakTepHbIi JIMHEHbIA pa3Mep KaHaja, uMerolero cModyeHHbli nepuMetp \( \Pi \) u miowags
norepeyHoro ceueHust \(S\), ¥ paBHbIN UxX oTHOLIeHUO \( rI=S/\Pi \)

2 yeTBepThb AUamMeTpa Kpyriou Tpyosl \( r = d/4 \)

3 pa3HOCTb BHYTPEHHETO ¥ HapyKHOTO AuamMeTpoB Tpyosr \(r =D - d\)
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4 xapaKTepHBIN JTMHEHHBIN pa3Mep HeKPYT/IbIX KaHasoB \( 1 = a \), rie \(a\) - cpeiHee 3HaUeHWe /I/THBI
OOKOBOI CTOPOHBI MPSIMOYTO/ILHOTO CeUeHUs KaHasa Tioiiaapio \( S = aA2\)

5 BeJIMUMHa, oripeje/isronias Iiomaab rmorepeyHoro CeyeHusd KaHa/ia ITPpOr3BOJIBHOI'O CeueHusd

Ne 11 TTpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[ToTepu Haropa B rH/paB/IMUYeCcKX CUCTeMax, 00yC/IOB/IeHHbIe HaTMUMeM BSI3KOTO TPeHHS,
TMPOTIOPIMOHA/IBHBI KBaapaTy ckopoctu xugkocty \(\Delta p = \zeta \frac{\rho vA2}{2} \), a
ko3¢ urimenT \( \zeta \) Ha3pIBAIOT ...

1 K03 puLIIeHT MeCTHOTO COMPOTHBIIEHHS

2 k03¢ duLeHT TpeHust

3 k03 duUIeHT BI3KOCTU

4 ko3 duieHT neperiazia JaBaeHMs

Ne 12 TTpounTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Kakwe cy1iecTByIOT CrIOCOObI TIepeHoca TeryIoThI?
1 TermoobmeH

2 KoHBekuus

3 TennoBoe usnyueHue

4 TenyioNpoBOJHOCTh

5 TemriepaTyponpoBOAHOCTb
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