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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
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

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BHYTPEHHSASA 'A30JUHAMMUWKA 3HEPT'OYCTAHOBOK

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:

I[ICK-2.02 — cnocoOHOCTh TPOBOAUTH PAbOThI MO BBIYUCIUTETBHOMY MO/I€TMPOBAHUIO TeTI000MeHa
W37leNuii aBUalJMOHHOM M PAKeTHO-KOCMUYeCKOM TeXHUKH, aHaIM3UPOBaTh U 00001I[aTh pe3ysbTaThl

OIIK-1 — criocoGHOCTh OCYLeCTB/ISTh MOATOTOBKY HAyUHbBIX MyOIMKalWi, HayuyHO-TEXHUUECKUX OTUETOB,
0030pOB 10 pe3y/bTaTaM BBITIOIHEHHBIX WCC/IeJ0BaHN U pa3paboTok

OTIK-2 — crnoco6HOCTh HCIO/b30BaTh COBPEMEHHbIE WHGMOPMAIIMOHHBIE TEXHOJOTHM TPH BBITIOTHEHUH
HAayYHBIX MCC/IeOBaHUM W Pa3pabOTOK; WCIO/Ib30BaTh CTAHZAPTHBIE TaKeThl TPUK/IAZHBIX TIPOTPaMM;
criocobeH K a/lTOPUTMHU3aLMU TIPOLiecca BBIYMCIEHWM TIPY TPOBeIeHUH MCC/e[j0BaHWM; OPraHHW30BLIBATE U
cobnoparh TpeboBaHus MHGOPMALMOHHOW 6e30macHOCTH B TIPodeCCHOHATBHOU AeATeTbHOCTU

@®opMHPOBaHHNIO KOMIIETEHLIUI CITy)KUT JJOCTIDKEHHE CIIeAYIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-2.02

3HAHUA:

OCHOBHbIe ypaBHeHHUsI TH/POra3ofVHAMUKM M TeIIOMacCOIlepeHoca, IIPUHHUMaeMble [OIyLeHus;
MEeTOAMKM pacueTa ra3ojMHaMHUYecKUX W TepMOJMHaMHUUeCKUX TIpPOLIeCCOB BHYTpeHHeH Tra30AWHaMUKH
SHeproyCcTaHOBOK;

YMeEHus:

paspabareiBaTh  (pr3MUECKHe, MareMaTHueckKue, YHC/IeHHble MO/ Ta30JMHAMUUeCKUX U
TepMOJUHaMUYeCKUX NPOLleCCOB BHYTPeHHe! ra3oZiMHaMUKU SHeProyCTaHOBOK;

HABbIKU:

(h13MKO-MaTeMaTHyeCcKoro MO/eIMPOBaHusl TeyeHWH B HSHEProyCTaHOBKaX; IIPOBEJEHHSI THUIIOBBIX
pacueToB rasoflMHaMHMK{ U TeryioMaccoobMeHa.

OIIK-1

3HAHUA:

npaBua 0OpMIIeHHs JOKYMeHTaluyd B cooTBeTCTBUM ¢ TpeboBanmsmu ['OCT 2.105 u TOCT 7.32,
TpebOBaHMI K TIPOBEAEHUI0 BLIUMC/IUTENbHBIX SKCIIEPUMEHTOB W TPe/ICTaBIeHUI0 Pe3y/bTaToB (U3MUeCcKoro,
MaremMaTh4yeCKoro ¥ UMUTALMOHHOIO MozieinpoBanus B cootseTcTBuM ¢ ['OCT 57700.XX-20XX;

YMeHus:

IIPOBOJUTh (hM3MUecKoe, MaremMaTUuyeckoe, BBIYAC/IWTENbHOE W MMUTALIMOHHOE MO/eNrMpoBaHue
BHYTPEHHMX MPOLIeCCOB B SHEPrOyCTaHOBKaX, OMUCHIBATL U UHTEPIIPETUPOBATh MO/IyYaeMble pe3y/bTarhl;

HABbIKU:

TOATOTOBKM W 0GOpM/IeHUs] JOK/Ia[OB, TE3UCOB, MOTHOTEKCTOBLIX CTaTeld, HAayYHO-TEXHUYeCKHX
OTYETOB U TIPe3eHTaL|i, CoflepKalliX pe3y/bTaThl IPOBeAeHHBIX PaboT.

OIIK-2

3HAHUA:

¢usmueckux U MareMaTruueckux (OpMY/IHMPOBOK TepMOrasofrHaMU4YeCcKHUX IpPOLIecCOB, XapaKTepHbIX
O 3ajjad  BHYTPeHHeH Tra30JUHaMUK{A 3HeproyCcTaHOBOK; IIDUHLMIBI T[PUMEHEeHUs COBPEeMeHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH B HayKe U TPeIMETHOM JesiTeJIbHOCTH; OCHOBHbIE METOZbI TEOPEeTHUYEeCKOTO U
9KCIIePUMEHTa/ILHOTO MCCIeA0BaHuUS Ta30JUHaMHUeCKHI ITapaMeTpoB B TIOTOKe, METO/[bI MOMCKa U 00paboTKu
HH(bOpMaLMY KaK BPYUHYIO, TaK U C IpUMeHeHHeM COBPeMeHHbIX MH(OPMAallMOHHbIX TEXHOIOTHH;

YMeHus:

TIPUMEHSTh (U3MYeCcKHe 3aKOHbI T'MpPOaspoJMHAMUKH U TerioMaccooOMeHa, a TakKe YMC/IeHHbIe
MeTobl A/l (POPMUPOBAHKSI MaTeMaTUYeCKUX Mogeneil pacuéTa BHYTPEHHUX TeueHW B SHEpProyCTaHOBKaXx;
WCII0/Ib30BaTh MaTeMaTH4eCcKdil ammapar ¥ HMH(OpPMAalLOHHble TeXHOJOTMM TP HWCC/IeJOBaHUM 3ajay
BHYTpUKaMepHOM ra30Boi IMHaMUKUY;

HABbIKU:

BBIUMC/IUTE/IBHOTO M UIMUTALIMOHHOIO MOZle/IMPOBAHNs BHYTPEHHUX TeUeHUl B SHeproyCcTaHOBKaX.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna BHY TPEHHSAS TASOJMHAMMKA SHEPI'OY CTAHOBOK sBrnsieTcst
JTUCLIMTUTUHOM 00s13aTe/TbHOM YacTu 6;10Ka 1 mporpaMmbl MO/[TOTOBKY 10 HamnpaeieHuto 24.04.05 /lsueamenu
Jlemame/bHbIX ANNApamos.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE
ITPOBJIEMBI ASPOI'TAPOMEXAHUKU, SQHEPTETUYECKUWE YCTAHOBKMN.

Copep>kaHue JUCIUTUIMHBI SIBASIETCST OCHOBOM myisi ocBoeHus aucturivH: BBIYAC/IMTE/IbHBIE
METO/1bl MEXAHWKW, ' A30JVUHAMUWYECKHWE N TEXHOJ/IOT'MYECKHUE ITPOLIECCBHI C
DA30BbIMU ITEPEXOJAMMN.

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

¢ OIIK-1 — CrniocobeH 0Cy1ieCTBAATE MOATOTOBKY HAyYHBIX IMyO/IHMKaLWi, HayyHO-TeXHUUECKHUX OTUEeTOB,
0030pOB 10 pe3y/bTaTaM BBITIOIHEHHBIX WCC/IeJOBaHUN U pa3paboTok

e OIIK-4 — CrniocobeH 1CI0/Ib30BaTh OCHOBHBIE MTOI0XKEHMUS], 3aKOHbI X METO/IbI €CTeCTBEHHBIX HayK U
MaTeMaTHKH, pa3paboTKy pU3HNUeCKUX U MaTeMaTH4eCKUX MOZiesel UCCie/lyeMbIX ITPOLIeCCOB, sIBJIEHUH
1 00BEeKTOB /I/1s IOCTAHOBKY 1 pellleHHst HayYHO-TeXHUYeCKUX 3a/jau 110 HallpaB/IeHHTo TTOATOTOBKU

¢ TICK-2.01 — CriocobeH TTpOBOAWTE aHA/TN3 Ta30JHHAMUUECKUX 1 TeIJI00OMeHHBIX TIPOIIeCCOB,
COTIPOBOKAAIOIINX PabOTy SHEProyCTaHOBOK aBUALMOHHOM M paKeTHO-KOCMUYeCKOW TEXHUKU

¢ [ICK-2.04 — CniocobeH npoBoAuTE paboTkl, aHaTM3UPOBaTh U 00600IIaTh Pe3y/bTaThl 0 YUCIeHHOMY
MO/Ie/IMPOBAHUIO Ia30jMHAMUUECKUX U TeIJI000MeHHbIX IPOLIeCCOB B JBUTATE/IsX U SHEProyCTaHOBKaxX
JIA, a Tak)Ke Ha3eMHbIX HepreTHUeCckix yCTAHOBOK Ha 0a3e aBMAL[IOHHBIX M PAKETHBIX JIBUraresiei



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Tepmora3zoguHaMu4ecKHe NpoLecchl B Tpy0ax M KaHasiax.
5 10 Xapakrep pacrpe/ienieHusi CKOpOCTH NPY JIaMUHAPHOM U TypOy/ieHTHOM 2 16 8 8 10 5 25 75
pexumax TedeHust. Terootjaua B CTeHKy. TeueHre B M30THYTBIX Tpybax
U KaHanax. PerueHue COTIPSDKEeHHBIX 3a/ia4y ra30qUHaMUKHU 1 TGHHOOGMEHE.
Paspen 2. 'a3oAHaMHKa COIUIOBBIX KaHa/I0B. HecranmoHapHbie
5 10 TeueHus. 3al'lyCK coruia. MeXaHH3MLLyTlpaBHeHM$I BEKTOPOM TATH. 28 16 8 8 12 25 25 25
‘Ynpasnsitolye ycunvsi. IMIyabcHbIN BAYB CTPYU B 3aKPUTHUYECKYIO YacTb
coruia.
Paspen 3. OcoGeHHOCTH BHYTPeHHel ra30/MHaMHKH PeaKTHBHbIX
}]Bl/[l‘ﬂTEflEﬁ. )KI/I,Z[KUCTH]:IE PakeTHbIe JBUTaTeJIN. OCHOBHbBIE y3/1bl
arperarel. CDO])Cy'HKI/l ¥ pacrbyI )KUWAKOCTHOI'O PAaKeTHOI'O TOIL/IMBA.
5 10 OXJ'[a)K,E[eHI/le ABUrare/sist. TBep,ELOTOl'l]'Il/IBHl:Ie pakeTHbIe ABUrATeId. 54 36 18 18 18 25 25 25
HecralumoHapHble pexuMbl TedeHust. I3mMeHeHne o6beMa Kamepsl
cropanusi. I1psiMoTouHble aBUaloHHble ABuraread. Koncrpyuposanue
BO3/lyX03a00pPHBIX YCTPOMCTB. Pexxumbl ropenust. Oco6eHHOCTH
KOHCTPYKLMU CoI1a.
5 10 Pa3pen 4. Kypcosoii npoekT. Hanvicanue KypcoBoro npoekra o 36 0 0 0 36 25 25 25
WHAVBUAYa/IbHOMY 3a/laHUIO.
Bcero 3a 10 cemecTp 144 68 34 34 76 100 100 100
Bcero 1o gucnuiiHe 144 68 34 34 76 100 100 100
3.2. Ay[UTOPHBIN IPAKTUKYM
Oo0neMm,
Ne Homep 1 HaiMeHOBaHHe pa3jesa
Tema NpaKTHUeCKOro 3aHATUSA ayp.
n/n JUCIMILTAHBI
4JacoB
PelrieHre COMpsbKeHHBIX 3a/jau TEMIOMacCoo0MeHa
Pasgen 1. TepmorasoguHamMmuyeckye .
1 TIPU TEUEHWHU XXUJKOCTEH U Ta30B 10 Tpybam u 8
TMpoIlecchl B TPyOax U KaHasax.
KaHaJsiaM.
Pazgen 2. 'a3ogrHamMyKa COTIZIOBBIX .
2 MopenupoBaHye COMVIOBBIX TEYEHUM. 8
KaHaJ/IoB.
Paspen 3. OcobeHHOCTH BHYTpeHHEH
MopenupoBaHue NpoLeCcCOB ra30JUHaMUKH B
3  |ra3oguHaMMKU peaKTUBHbBIX 18
N PEaKTHUBHBIX JABUTATESX
JBUrareseu.
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne p Oo0neMm,
HaMMeHOBaHue pasjesa Copep)xaHue yueOHOro 3afaHust
n/n JacoB
JMCLHUILINMHBI
Pasgen 1.
1 Tepmora3zovHamMyuyeckye MI3yueHue AUJaKTHUeCKUX eIUHUL] JAHHOTO pa3ziena, pabora ¢ 10
TIPOLeCChl B TPyOax 1 JiuTepaTypoil. BrinoHeHWe MpaKTUUYeCcKoro 3aJjaHusl.
KaHasax.
7 Paszen 2. TazomuHaMuKa (M3yueHue AWIAKTHUECKUX eJUHUL] JAHHOTO pa3ziena, pabora c 12
COIJIOBBIX KaHaJIOB. JiuTepaTypoil. BrinoHeHWe MpaKTUYeCcKoro 3aJjaHusl.
Pazgen 3. OcobenHocTH
3 BHYTpeHHel V3yueHue qUAKTUUECKUX €IMHHMI] IaHHOTO pasziena, pabora c 18
ra3oZjJuHaMHKHU JIuTepaTypoil. BrinoHeHre MpaKTUUYeCcKoro 3aJjaHusl.
peakTHUBHBIX JBUTaTes e,
4  |Paspgen 4. KypcoBoit BeIrosiHeHre KypCoBOro IpoeKTa 1o UHAUBUAYa/IbHOMY 3aZlaHuio. | 36
MPOEKT. AHanmum3 riporjeccoB ¥ (OPpMUPOBaHHE MaTeMaTUUeCKUX MO/JIeJIel.
[TpoBeaeHMe BEIUMC/IUTE/ILHOTO MOZE/TMPOBaHUs. AHa/U3

6
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pe3ysbTatoB. [1oAroTOBKAa MOSICHUTETBHOM 3aIiCKH, OK/Iaza U

]

Tripe3eHTaLuu.
| Bcero 3a 10 cemecTp 76 |
3.4. KypcoBoii npoeKT
IIEPNO]
NCITIO/IHEHUS IVIAHUPYEMOE
COAEPKAHHE STAIA (Hegenu BPEMHI (4gac)
ceMecTpa)

Oran 1. AHanmuTHUeCKH 0030p pabOT M0 TEMaTHKe, OIpe/e/IeHHOH
WH/IUBU/IyaIbHBIM 3a/iaHreM. Boibop o6bekTa u peimera 1-4 6
Wccej0BaHusl.
Jrar 2. ®opMyIUpPOBKa MaTeMaThueCcKOi, reoMeTpuueCcKOM,
YKMCJIEHHOM MOJieNn paccMarpuBaeMblx NPOLIECCOB 1 ﬂBneHHI”/UI. 510 12
O60cHOBaHWe TIPUHSTHIX JIOMYITIEHUH. Y TOUHEeHWEe pacyeTHON CXEMBI.
NccnenoBaHue ceTOUHOM CXOAUMOCTH.
Ortan 3. [IpoBefjeHNe BEIUMC/IUTEBHBIX SKCIIEPUMEHTOB. AHaINU3 11-14 12
TIO/IyYeHHBIX Pe3y/bTaToB.
Oran 4. ®opMyTMpoBaHKe BLIBOAOB 10 pabote. OdopmiieHue
TOSICHUTETFHOM 3ariCKY, TIOATOTOBKA TIPe3eHTaluu U 10K/Iaja. 15-17 6
3alura KypCcoBOro IIpOeKTa.

Bcero 3a 10 cemecTp 36

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2(3/4 5 6 (78 9 10 (11 /12|13|14 15 16 | 17
10 Otu. o I13 | IP Otu. o I13 | [IP Otu. o I13 | P | KII

YcioBHBIE 0003HAUEHMST:
e [IP — aparHoCTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUUECKOMY 3a/JaHHIO;
e KII — KypCcOBOM IIPOEKT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B

cnenyrommx ¢popmax:
e JIMarHocTuyeckas pabora;

e OTYeT I10 NPaKTUUYECKOMY 3a/JaHHIO;
e KYpCOBO! ITPOEKT.

IIpomexxyTouHas arrecranus IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

23011



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

3. K. H. Bonkos, B. H. EMenbsiHOB. . ['a30BbIe TeueHHs1 C MacCOTO/IBOAOM B KaHaaX U TpakTax
5HeproycraHoBok. M.: ®U3MATIINT, 2011, 60 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. EMenbgHOB. . BeiunciuTenbHbIe TEXHOIOTUM B 3a/jladaX MeXaHUKU KUJKOCTU U
rasa. M.: ®DUUBMATIJINT, 2012, 63 3K3.

6. K. H. Bonkog, B. H. EmenbsHoB. . Teuenus rasa c uactuijamu. M.: ®U3MATIINT, 2008, 9 3k3.

7. K. H. Bonkos, B. H. EmenbsanoB, U. B. Terepusna. . ['a30BbIe TeueHus B COIJIaX S3HEProyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

8. M. C. fIkoBuyK. . BerunciuTenbHble TEXHOJIOTUM PeLLeHUs 3a,au MeXaHUKH JKUJKOCTH U rasa.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 3/1. pec.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:

1. K. H. Bonxkos, B. H. EmenbsitoB, A. U. LIBeTKoB. . AKyCTHUeCKHe B3aUMOZEeMCTBYS B ra30BbIX TTOTOKAX.
M.: ®U3MATIJINT, 2021, 3 3K3.

2. H. A. Bpbikos, E. M. T'epuman, B. B. CaxuH. . TeruioobmenHbIe anmapatel. CI16.: HUIT APT, 2020, 1
9K3.

5.3. Ilepuognueckue U3fiaHusL:
1. EcTecTBeHHbIe U TeXHUUECKHE HAyKU.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOUMBIX /ISt
OCBOEHMsI TUCLIUII/TUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlans;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHasa 6ubmoreka BT TY «k BOEHMEX» um. [1.®. YCTHHORA;

3. https://urait.ru/ — O6pa3oBarenbHasi riardpopma «HOpaiiT». [Isisi By30B U CCY30B..

CoBpemeHHbIe TIpo¢eccHoHabHbIe Oa3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(dyH/IaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YcTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHHe:
1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1;
3. Microsoft Office.

5.6. UH(dopmMalLMoHHbIe 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. Ansys Multiphysics 2019 Teaching Advanced;
3. Matlab 2015a SP1;

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.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BHYTPEHHSAS TA3BOJUHAMUKA SGHEPT'OY CTAHOBOK

AnHoTanusa paboueii nporpaMMsl

Juctmruimna BHYTPEHHSAA  T'ASOAVMHAMMKA  ODHEPI'OYCTAHOBOK  sBnsercs
JUCLUIIMHOMN 00s13aTe/TbHOM YacTH 0/10Ka 1 mporpamMmbl ITOATOTOBKH 110 HarpasieHuto 24.04.05 /[eueamenu
Jflemame/bHbIX annapamos. JUCIIATIINHA peanu3yeTcs Ha GakynbreTe A PakeTHO-KOoCMUUecKod TeXHUKU BI'TY
"BOEHMEX" um. [].®. YcruroBa kKadenpoit A9 TINMTASMOTASOAMHAMUKA U TETIJIOTEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-2.02 criocoOHOCTh MPOBOJUTH PabOThI MO BLIUMC/IUTEILHOMY MO/IE/IMPOBAHMIO TEIIO0OMeHa W3[eui
aBHAIMIOHHOM M PAaKeTHO-KOCMHUECKOH TeXHUKH, aHaM3UpOBaTh U 000011jaTh pe3y/bTaThl;
OTIK-1 croco6HOCTh OCYIIEeCTBIATh TMOJATOTOBKY HAyUHBIX MyOMUKaIub, HAayYHO-TEXHUUYECKUX OTUETOB,
0030pOB M0 pe3y/IbTaTaM BBITOJTHEHHBIX UCC/IeJ0BaHNH U pa3paboToK;
OIIK-2 crocoGHOCTh UCIOMb30BaTh COBPeMeHHbIe HHPOPMALMOHHBIE TEXHOJIOTUH TIPY BHITIOJTHEHUU HayUHBIX
Wccie[oBaHUK M pa3paboToK; WCIOMb30BaTh CTAHAAPTHBIE TIAKEThl MPUKIAJHBIX TMPOTpPaMM; CIOCO0eH K
a/ITOPUTMH3aLMK TIpOLiecca BBIUMC/IEHUH TpU TPOBeJeHHH MCC/Ie/JOBaHUM; OpraHu30BbIBaTh M COOJIOAATH
TpeboBaHMs MHPOPMALIOHHOHM 6e301acHOCTH B TIPO(e CCHOHAILHOM [1eATeTbHOCTH.

CopepxaHve  [JUCLMIUVIMHBI ~ OXBaThiBaeT  KPyr  BOMNPOCOB,  CBSI3aHHBIX  C  HCCAeJOBaHUEM
TepMOora3oJHaMHU4yeCK1X TPOLIeCCOB, TPOTeKAaIoIIMX BO BHYTPEHHUX TpaKTax SHepreTHyecKUX yCTaHOBKaX
pa3nUYHbIX TUTOB. PaccmarpuBaroTCsi BOTIPOCHI T@OMETPUYECKOTO, MaTeMaTUUeCKoro W BBIYMCIUTETHHOTO
MO/Ie/IMPOBaHUS 37IeMEHTOB U y3/I0B JHEPrOyCTaHOBOK, a TaKXKe I[IPOTEKAIUX B HUX TIPOIeCCOB
TEeTUIOMAacCoTepeHoca.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET MO MPAKTHUECKOMY 33/]aHHIO;
e KypCOBOU ITDOEKT.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI

MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakThueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTa
crygenra (76 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BHYTPEHHSAS TA30OJUHAMUKA SHEPT'OY CTAHOBOK

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumenoBaHue padoThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Tepmora3zoguHamuuecKue

MpoIecchl B TPy0ax U KaHasax.

N3yueHne gupakTUUeCKUX eIVHULL JaHHOTO pa3zjera,
paboTa ¢ uTepaTypoii. BeiTo/iHeHYe MPAKTHYECKOTO
3a/laHUS.

K. H. Boskos, B. H. Eme/ibsiHOB. .
I"a30BbIe TeueHUs C
MacCOIIO/IBO/IOM B KaHa/laX U
TpaKTax HeproycTaHoBOK: M.:
OU3SMATIINT, 2011 (Brepnenue,
1)

K. H. Bosnkog, B. H. EmenbsHOB,
. B. TetepuHa. . ['a3oBbie
TeueHMsI B COTI/IaxX
SHeproyCcTaHoBOK: M.:
OU3MATIINT, 2017 (1)

B. B. CaxuH. . TerziooOMeHHbIe
anmaparsr; CI16. BT TY
"BOEHMEX" um. [. ®.
YctuHoBa, 2010 (1-3)

H. A. bpeikos, E. M. I'epiumaH, B.
B. CaxuH. . TeryiooOMeHHbIE
armaparsr: CIT6.: HUL] APT, 2020
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(1-3)
Wrtoro no pasgeny 1 10
Pa3pen 2. 'a3oquHaMyKa CON/IOBBIX KaHA/IOB.
K. H. Bosnkog, B. H. EmenbsHOB,
N. B. TerepuHa. . ['a30BbIe
TeueHUs B COIjIax
W3yuenue quiakTHUeCKUX eJUHNAL] JAHHOTO pasfena, SHeproycTaHoBOK: M.:
paborta c siuTepaTypoil. BrirosHeHye pakKTH4eCKOro OU3MATIINT, 2017 (2 - 4) 12
3a/jaHus. B. I1. BesnoB. . ComnyioBbie 6/10KU
pakeTHbIX ABurareneii: CI16.6T'TY
"BOEHMEX" um. [I. ®.
YctuHoBa, 2019 (1)
Wroro o pasgeny 2 12
Paspen 3. OcoGeHHOCTH BHYTPeHHeH ra30fHHaMHKH PeaKTHUBHBIX JABUTaTe/1ed.
K. H. Bosnkos, B. H. EMenbsHOB,
N3yuenne nuakTuyeCKUxX eJWHUL] JaHHOIO paszena, A. . IIBeTKOB. . AKyCTHUUeCKHe
paborta c iuTepatypoil. BrirosHeHye pakKTH4e CKOro B3aMMO/|eMCTBHS B ra30BbIX 18
3aJlaHus. norokax: M.: ®U3MATIINT, 2021
1,7,8)
Wrtoro no pasgeny 3 18
Pa3pen 4. KypcoBoii npoexT.
BeinosiHeHue KypcoBoro npoekra 1o uagusrgyansHoMmy | K. H. Bosikos, B. H. EmesnbsHOB. . 36
12 23011



3a/]aHNI0. AHaJK3 TIPOIeCCOB U (popMUpOBaHMe
MaTemaTthuyecKux mogesnei. [IpoBeseHue
BBIUUC/IUTEIBHOTO MO/Ie/IMPOBaHuUs. AHaIU3
pe3ynbraToB. [10ITOTOBKA MOSICHUTETLHOM 3aMiCKy,
JIOKJ/1aZia ¥ TIpe3eHTalun.

TeueHust ¥ TeTI000MeH B KaHamax
Y BpalLaloLMXCs MOOCTIX: M.:
OU3MATIINT, 2010 (Bce rnaBbr)
K. H. Bosnkos, B. H. Eme/nibsiHOB. .
BerunciirenbHbIe TEXHOIOTHU B
3a/jauax MexXaHUKU >KUJKOCTHU U
rasa: M.: ®UUI3MATIJIUT, 2012
(Bce rnaBbi)

K. H. Bosnkog, B. H. EmenbsHOB,
. B. TerepuHa. . ['a3oBbie
TeYeHUs B COTIax
3HeproyCcTaHoBOK: M.:
OU3MATJINT, 2017 (Bce raBbr)
K. H. Bosnkos, B. H. Eme/nbsHOB. .
I'a30BbIe TeueHud C
MacCOIOZBOAOM B KaHasax U
TpakTax HeproycraHoBok: M.:
OU3MATIJINT, 2011 (Bce rnaBsi)
M. C. fAkoBuyk. .
BreluncivrenbHble TEXHOIOTHN
pellieHus 3a/jau MeXaHUKU
>kuakocTy v rasa: CI16.6T'TY
"BOEHMEX" um. [. ®.
YctuHoBa, 2013 (Bce r71aBbi)
K. H. Bosnkos, B. H. EMenbsHOB. .
Teuenns rasa c yacturamu: M.:
OU3MATIINT, 2008 (Bce rnaBhbl)

Wrtoro no paspeny 4

36
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BHYTPEHHSISI TA3OJJUHAMUKA 3HEPI'OY CTAHOBOK

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

* OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e KYPCOBO ITPOEKT;

e DJK3aMeH.

Kputepuu orjeHuBaHus

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 - aTTecTarys.

OTueT N0 NPaKTUYeCKOMY 3a{aHUI0

Ortuer 110 I13 odopmistoTcs B Buie mosicHUTebHOM 3armucku 1o I'OCT 2.105-2019, Bkitouaroieii
TEKCTOBYIO YacCTh C (pU3MUeCKOl MOCTAHOBKOU 3a/lauk, MaTeMaTU4yeCcKol MO/Ie/ibio, 000CHOBaHHEM BhIOOpa
YKC/IEHHOTO MEeTO/Ia, Pe3y/IbTaTaMu pellieHus, rpaduueckoe u300pakeHue, aHaM3a MoyUeHHBIX Pe3y/IbTaToB
Y BBIBOJIOB.
[NosicHuTeTbHAA 3aMucKa C TeKCTOM, pUCYHKaMH U rpadMKaMU BBITIONHSAETCS B pefakTrope “Word”.
OTuer 1o MpakTHUeckol paboTe O/KeH CoflepXKaTh:
- IOCTAHOBKY 3a/laul, MaTeMaTUueCKyr MO/Ie/ib M OCHOBHbIE pacyeTHbIe COOTHOILIEHUSI UCIOb3yeMbIX
METO/IOB pellleHus], KpUTepHi CXOJUMOCTH;
- CXeMy pacueTHOH 06/1aCTH C XapaKTePUCTUKAMK CETKU, KPAeBbIMU U Haua/TbHBIMU YCTIOBUSIMH,
peanr30BaHHBIMY B pelllaeMOM BapHaHTe;
- rpadryeckoe Npe/cTaB/ieHue MOMyYeHHbIX pe3y/bTaToB;
- cofiepyKaHue MCC/IeloBaTeIbCKOT0 3a/laHusl, pe3y/bTaThl BHIUMCIUTEIBHOTO MOZe/TMPOBAHKS, aHaIu3 U
BBLIBOZIBI 110 TIPOBE/IeHHBIM HCCIIeI0BaHUSIM.
ITpotieypa 3aIUThl BK/TIOYAET OTBETHI HAa BOMPOCHI MperofiaBaresis o pabote u paszieny kypca. B xoze
3aIUThl paboThI CTYAEHTHI JJO/KHBI TPOJIEMOHCTPHUPOBATE KY/JIETYPY PEUU TIPH U3/I0KEHUH CBOUX MBICTIEH,
JIOTUYHOCTH B ITOCTAaHOBKE U M3/I0)KEHWH Marepurasa, HeoOXoArMble HaualbHble 3HaHUS 10 CyILeCTBY
00Cy>KiaeMoi TeMbl, yMeHHe OTpee T MeCTO UCC/IeJOBAHHOTO SIBIEHUSI B KOHKPETHBIX TeXHHUUEeCKUX
rpoljeccax ¥ yCTpOMCTBaX, yMeHHe CaMOCTOSATeIbHO MOJU(ULIMPOBaTh MaTeMaTUueCcKre MoJeny U
MporpaMMHBIe CPe/ICTBA /IS 1esiell KOHKPeTH3aluy WK PacIiupeHust 00/1acTH MPUIOKeHUsT MOjIeel,
HCII0/Ib30BaHHbBIX B pabore.
Kputepun otjeHrBanus. OLjeHKa 3aiyThl paboTel BeicTaBssieTcsi 1o 100 6a/ubHOM HIKajie ¢ yuéToMm:
- BBITIOJIHEHHE TIPAKTHUeCKOH paboThI B KOMITbIOTEPHOM Kiiacce — 20 6anios,
- BBITIOJTHEHUE 3aZlaHusi MCC/le/j0BaTeIbCKol yacTu paboTel — 20 6asio.,
- oopmyIEHHE TIOSICHUTE/TbHOM 3arucku — 20 6asios,
- 3alI{ATa pe3y/bTaToOB, OTBETHI HA BOTIPOCHI M UX JIOTHKA, Ky/lbTypa peurt — 40 6aos.
Pabora cunrtaetcsi MpUHATOM rpu Habope ctyneHToM Gosee 70 6asnoB. 70-80 6asioB "yn0BIETBOPUTETBHO",
80-90 - "xopomwo", 90-100 - "oTMyHO".

KypcoBoii npoekTr

KypcoBotii ipoeKT ripefcTaB/isieTcs B IleuaTHOM BH/ie B hopmare, COOTBETCTBYHOLUM «[10/0)KeHHo 0
MOpPSI/TKe OPraHU3aIUK U TIPOBEZIEHUSI KyPCOBOTO MPOEKTUPOBAHUS 00yUarOIUXCS TI0 IPOrpaMMaM CPeIHETO
npodeccruoHanLHOr0 00pa30BaHUs U BBICIIET0 00pa30BaHus - MporpaMmMamM OakajiaBpuara, mporpaMMam
crietyanyreta, nporpamMmam maructparypbel CTO.BI'TY. CMK-K5-21-2023» ot 25 urons 2023 r. 3awura
KyPCOBOT'O TMPOEKTa MPOXOUT B (hopMe /I0K/Ia/ja CTy/IeHTa I10 BBITIOJTHEHHON paboTe U OTBETOB Ha BOMPOCHI
usieHoB KoMuccru. B xope 3amuthl KIT o0yuaroiiiecst ZOHKHBI IPOAEMOHCTPUPOBATh KY/ITYPY Peuu Mpu
W3/I0’KeHUH CBOUX MBIC/IEH, TOTHYHOCTh B IOCTAHOBKE U MU3/I0KEHUH Marepuasa, HeoOXoiMble HaualbHbIe
3HAHWUA TI0 CYIIECTBY 00CYKIaeMOH TeMBbI.

B cyuae, eciii oopmiieHHe KypCOBOTO ITPOEKTa U MOBe/IeHHe CTYAeHTa BO BPeMs 3allUThl COOTBETCTBYIOT
yKa3aHHBIM TpeGOBaHMAM, CTYEHT I10JIyYaeT OLeHKY:
- OLleHKa «OT/JIMYHO» BBICTAB/ISIETCS, TIPU MPABUILHOM BBITIOTHEHWH KYPCOBOTO TIPOEKTa, MPaBUIbHBIX OTBETOB
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CTyZleHTa Ha BoIpockl npenogasarens oT 90 fo 100%;

- OL|eHKA «XOPOIIO» BLICTAB/ISI€TCS, TP He3HAUYMTE/IbHBIX OIMOKaX B COZlep>KaHUU KypCOBOTO TPOEKTa,
NIpaBU/IbHBIX OTBETOB CTY/IeHTa Ha BOIIPOCHI Iperozasaress ot 75 10 90%;

- OLIeHKA «Y[OBIeTBOPUTE/TEHO» BBICTABJISIETCS, TTPY He3HAUMTE/IbHBIX OLIHMOKaX B COZep>KaHUU KyPCOBOTO
MpOeKTa, NMPaBUWIbHBIX OTBETOB CTy[€HTa Ha BOMPOCHI rpernojasaresi ot 60 g0 75%.

- OL|eHKA «He 3alUTU/I» BbICTAB/ISeTCs, ITPY 3HAUMTE/IBHBIX OIIMOKaX B COAep)KaHUH KyPCOBOTO NPOEKTa, 1Py
JOTNYILeHNH TIPUHLAITHA/IBHBIX OIIMOO0K B OTBETAaX Ha BOIIPOCHI MPEIo/iaBare/is - IPaBH/IbHBIX OTBETOB MeHee
60%.

OCHOBaHUSIMHU /ISl CHYPKEHHUS OIIeHKH 3a KyPCOBOM TPOEKT MOTYT CJIY)KUTh:

- HeOpesKHOe BLIMOJTHEeHHe,

- HM3KO€ KaueCTBO rpaduueckoro Mareprasa (HeBepHbIM BbIOOp MaciiTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
eJUHUIL] U3MePeHus Ha rpadukax),

- HEe3HAUUTETbHBIE OTUOKU MPH OTBETAaX Ha TEOPETHUECKHE BOMPOCHI.

KypcoBoii IPOEKT He MOXKET ObITh MIPUHAT U TIO//IEXKUT TiepepaboTKe B ciyyae:

- HECOOTBETCTBHSA 33/JaHHI0 Ha KYPCOBOE MPOEKTHPOBAHUE,;

- OTCYTCTBUSI HEOOXOAUMEIX Pa3ziesioB,

- OTCYTCTBUSI HEOOXOIUMOTO rpauUeCcKoro MaTepuara,

- HEKOPPEKTHOHM 00pabOTKY pPe3y/bTaToB BEIUMCIIEHUH.

ITprMeps! TeM /17151 KypCOBOTO POEKTHPOBaHUS:

- A3posvHaMKKa BBICOKOCKOPOCTHOTO JIeTaTe/IbHOI'o arrapara.

- MopgenupoBaHue ra30JiHaMHueCKUX MPOLIeCCOB, COMTPOBOXKAAIOIINX PadOTy CUCTeM yrpaB/ieH!s BEKTOPOM
TSATH.

- BeruncnrenbHOE MO/lelTMPOBaHKe ra3o- U TePMOJUHAMHUYeCKUX TlapaMeTpOB JIeTaTe/IbHOTO arrapara.

- UurcneHHOe MO/Ie/TPOBaHMe PAlMOHATBFHOTO MeTO/Ia HaBe[eH!sI PaKeThI-TIePeXBaTuMKa C ITO[BOJHBIM
CTapTOM B BBICOKUX LIIUPOTAX.

- WccnenoBanme aspouHaMAUYeCKUX XapaKTePUCTHK TeJl B BUXPEBOM Cjiefie HaJ, SKpaHOM.

- MopgenupoBanue apkenusi JIA ¢ yueToMm pabOThI a3poMeXaHUYeCKHUX CUCTEM.

- UnicneHHOe MOJie/TpOBaHMe OXJIaXKIeHUs a3poJuHaMUUeCKUX TTOBePXHOCTel C UCI0/Ihb30BaHHUEM TeXHOJIOTHU
TEePMO3/IEKTPOHHOM SMHUCCHH.

- NiccneioBanve yiapHO-BOTHOBOM CTPYKTYPBI B Bo3yxo3abopHuke T[JIA.

- BeruncnurenbHOE MO/IeTUPOBAaHNE CTPYMHBIX U COTUIOBBIX TEUEHUM.

- UucsieHHOe pellleHUe 3a/lau ra30BOM AMHAMUKY C YUYeTOM (PU3HUKO-XUMUUeCKUX MpeBpalleHui.

- MogenupoBaHye TedeHHi B KOMIIpeCcopax aBUaJBUraTesiei.

- 'a3opvHaMMKa ¥ a3poaKyCTHKa aBUa/[BUTaTe ielt.

- VlccnepoBanme MeTHBIX XapaKTePHUCTUK Majlopa3MepHOT0 BepToIlIaHa.

- BeiunciirensHOe MO/IeTMPOBaHHE BEICOKOCKOPOCTHOTO TypOoKoMIIpeccopa.

JK3aMeH
OK3aMeH, BK/IIOUAeT B Ce0s1 1Ba KOHTPOJIbHBIX BOIIPOCA I10 BLIOOPY IperiojaBaresist U3 CIKMCKa BOIIPOCOB
It cobeceloBaHMS T10 pa3zesiaM AUCLUILIHHEL.

3HaHWs1, yMEHUSI U HaBBIKW CTYIE€HTOB OMpefesIsIFoTCs C/IeyIOLUM 00pa3oMm:

- OLIeHKY «OTJIMYHO» 3aCTy’KUBAET CTYeHT, 0OHapyKMBLINK BCeCTOPOHHEee, CUCTeMaTHUeCcKoe U ITyboKoe
3HaHUe yueOHOTO MaTepHasa, yMeHre CBOOOAHO BBITIONHATE 3a/jaHus, TIPeAyCMOTPeHHbBIE POTPaMMON,
YCBOMBIIIMM OCHOBHYIO U 3HaKOMBIH C IOTIOJTHUTE/TLHOM JTUTepaTypoi, peKOMeHJ0BaHHOM TTporpaMmMoii. Kak
TIPaBUJIO, OL[eHKA «OTIMYHO» BBICTAB/ISETCS CTYAEHTaM, YCBOMBIIMM B3aHMOCBSI3b OCHOBHBIX ITOHSATHIN
JVCLIUTUTMHBI B UX 3HAY€HWH [|j1s1 TproOpeTaeMoii podeCcCry, MPOSBUBIINM TBOPYeCKHe CIIOCOOHOCTY B
TIOHVMaHUH, U3JI0’KeHUH U UCTI0Ib30BaHUHM yueOHOro MaTrepuaria.

- OLIeHKHY «XOPOIIIO» 3aC/Iy>KUBaeT CTyAeHT, 00HapPY>KUBILMH MOHOe 3HaHWe Y4eOHOro MaTepuara, YCIewLHo
BBITIOJTHSTIOLLWHN TIpeJyCMOTPEHHBIE B IPOrpaMMe 3a/jaHusi, YCBOMBLLIWM OCHOBHYHO JIUTEPATYPY,
peKOMeH/I0BaHHYIO B Tiporpamme. Kak mpaBuiio, Ol[eHKa «XOPOIII0» BBICTAB/SIETCS CTYleHTaM, TIOKa3aBIluM
CHCTeMaTH4eCKHi XapakTep 3HaHHUH 110 JUCLUIUIMHE U CIIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIOJTHEHHIO U
0OHOB/IEHHIO B X0/ie la/bHelIel yueOHOH paboThI U TpodeccrioHanbHOM /IeSITeNbHOCTH.

- OLeHKH «y/I0BIIETBOPUTE/ILHO» 3aCTy)KUBaeT CTYZeHT, 00OHapY>KUBILHI 3HaHHsI OCHOBHOTO yueOHOTo
Marepuasna B 00beMe, HeOOXOAMMOM [isi lanbHelel yueObl 1 Tipe/iCTOsIIel paboThI 0 CIeLUaJTbHOCTH,
CTIPABJISTFOILMICS C BLITTOJTHEHUEM 3a/IaHUH, PeJyCMOTPEHHBIX MTPOTPaMMOM, 3HAKOMBIM C OCHOBHOM
JUTepaTypol, peKoMeH/J0BaHHOM IporpaMmoii. Kak npaBuo, olleHKa «y[0Bl1eTBOPUTE/IbHO» BbICTAB/ISIeTCs
CTyZleHTaM, [JOMyCTHBILNM TTOTPEIIHOCTH B OTBeTe Ha K3aMeHe U TIPH BBITIOJIHEHUH SK3aMeHallOHHbIX
3a/1aHui, HO 00/1a/[afoIM HeOOXO[UMBIMH 3HaHUSIMH |15l UX YCTPaHEeHHs 1107, PyKOBOZCTBOM TIPerofiaBarelisl.
- OLeHKa «Hey/[0BIIeTBOPUTE/ILHO» BLICTAB/ISIETCS CTY/EHTY, 00Hapy)KUBILIEMY MPOOesbl B 3HAHUSX OCHOBHOTO
yuebHOro MaTepuana, oMy CTUBIIEeMY MTPUHLIUITHA/IBHBIE OLIMOKHU B BLIMOJTHEHUH TIPeyCMOTPEeHHBIX
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nporpammoii 3a/jaurii. Kak npaBusio, orjeHKa «Hey/|0B/IeTBOPUTEe/IbHO» CTABUTCS CTYZ,eHTaM, KOTophle He
MOTYT TPOZIO/DKUTE 00yUeHHe WK IPUCTYIUTE K TIPO(he CCUOHAIbHOM [1eaTe/TbHOCTH 10 OKOHYaHHH By3a 0e3
JIOTIO/THUTE/TbHBIX 3aHATHH 110 COOTBETCTBYIOLLEH JUCLIMITIUHE.
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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 10

Ne 1

Ne 2

Bonpocbl omkpbimoz2o muna:
Kakum 06pa3oM U3MeHsIeTCs1 IaB/ieHre B KAMepe CropaHust Bo BpeMsi pabotel PIITT?

Uro orvceiBaeT 3aKoH Melrjepckoro? IlpuBeaute hopMmysy u MOSICHUTE CMBIC/T
0003HaueHUH.

[puBeauTe pUMeEpPBLI XUMUYECKUX PAKEeTHBIX JIBUTaTesei

[NepeuriciyiTe OCHOBHBIE ITAPAMETPHI, XapaKTepU3yIOL[ie XUMUUeCKre pakeTHbIe
JBUTaTe/n

Kakoli yuacTok TpaeKTOpuH Mo/éTa Ha3biBalOT aKTHBHBIM?

OnuilTe BO3MOXXHOCTH TPUMEHEHHE TMaKeTa MPUK/IaJHbIX TIporpaMM Ansys st
aHaJM3a MpoLIeCCOB TeroMaccooOMeHa. TIpuBeuTe OCHOBHBIE YPaBHEHUS U
3aMbIKAOIL[1ie COOTHOIIIeHHSI.

OnuiliMTe 0CHOBHBIE TUIBI TPAHUYHBIX YCIOBUH, UCIIOb3yeMble TPU MOCTaHOBKe /IByX-
Y TpexXMepHbIX 3a/au B Ansys.

OnuiLmTe 10C/ef0BaTebHOCTh JIeMCTBUM NIPY MOCTaHOBKe 3a/lauy B TlaKeTe
TMIPUK/IaJHBIX TIPOTPaMM. YKaKUTe TIPUMephI [IPorpaMM, NPUMeHsIeMbIX Ha KaXKOM
JTarte.

OrnuimTe MoZieNb CpeZibl, UCIO/IB3YeMYIO /7SI 3a/jaHusl TeKyuel cpefibl 110 YMOJTYaHHIO B
Ansys Fluent u eé otmuue ot Mogeny ideal gas. Ykakute rpeziensl obnacreit
TIPUMEHUMOCTH 3TUX MOJeJIel.

[aiite onpefesieHre IOHATHS «HEBSI3KW». [10sICHUTe KpUTepUH OKOHYAHHS pacueTa u
HeoOX01MOe KOMYeCTBO UTepaLyii AJisi JOCTH)KEHUS CXOAUMOCTH pelleHusl.

Bonpocbl 3aKkpbimo2o muna:

MO>KHO /111 TPOBOJUTH BEIYHUC/TUTEIEHOE MO/Ie/TUPOBaHKe TypOy/IeHTHOTO TeueHusi B
CTaljMOHapHOW MTOCTaHOBKe?

- MOXKHO, B 3TOM CJlyuae OyZeT rosydyeHa ocpelHeHHas 110 BpeMeHU KapThHa
TeueHust

— HeJTb3sl, TIOCKOJILKY siBjieHUe TypOy/IeHTHOCTH CTPOTO HeCTalliOHapHO
- MOXKHO, HO pellieHre OyZieT CYMTaThCs JTaMUHAPHBIM

- MO>XHO, HO HEO6XO,ELI/IMO IMpOBeCTU HECKOJIbKO KBa3WCTALIMOHAPHBIX PaCyeTOB,
yTOO MOJIyUUThb BEPHOE MpeICTaB/I€HUE O XapaKTepe TeueHUud

Kakoe KpuTepraibHOe YKC/I0 UCTI0/B3YeTCsl TIPU BEIOOpe JTAMUHAPHOTO WJTH
TypOyJIeHTHOTO pe)kKrMa TeueHUs?

- yncso PeliHosnb/ca
- yucao Crpyxans

- uncio Maxa

- yurcsao CTokca

- uncio Ppyna

- UHCI0 HYCCeJ'H)Ta

YTO0 MOXKET OBbITh UCIIOH30BAHO B KaueCTBe BBIXOHOTO YCTPONCTBA Ia30TypOUHHOTO,
TypOOpPEaKTUBHOTO M/ PEaKTUBHOTO JBUTATEsIs?

- Auddysop

- peakTHUBHOE COILIO0
- coruio JlaBasst

— koH(py30p
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- BBIXJIOMHAs Tpyba

- pe30HaTop

Ne 4 YCTpOCTRO, Mpe/iHa3HauUeHHOE /I/1s1 OTK/IOHEHHUST BEKTOPA TSTH 3a CUET UCTIO/Ib30BaHUS
JIOTIO/THUTE/TbHBIX KOHCTPYKTHBHBIX 3/IEMEHTOB, Pacrio/laraéMbIX B OKPECTHOCTH Cpe3a
COT/Ia, HAa3bIBAOT ...

- nednekrop

- HUHXeKTOp

kKoH(py30p

- KEKTOp

- auddysop

Ne 5 Kak Ha3bIBarOT COCTaBHbIE CUJIOBbIE YCTAHOBKU C TIOBOPOTHBIM BEKTOPOM TSTH,
BKJTFOUAFOII[Me B Ce0st IBUTaTeTH /il CO3/IaHUs YaCTMUHO BEPTUKAILHON U YaCTUYHO
TOPU30HTA/ILHON TAT?
- MOJ/bEMHO-Pa3rOHHbIe
- MOJBEMHO-MapllieBbIe
- MOAbEMHbBIE

- pasroHHbIe

- MapuieBbIe
Ne 6 Kakue snemeHThI MOTyT OBITH BeZleHbI B CBEDXKPUTUYECKYHO UaCTh COIl/Ia A/
HN3MEHEHHWS HallpaB/I€eHUS BEKTOPa TITH?

- rasoBble py/iu

- nepucepuiiHblie pyau

- BHYTPEHHUEe UHTDPELENTOPbI
- BHeIIIHHe UHTPEeL|eNTOpbI

- Crioinepbl

- 3/IePOHBI

3aKpBUIKU
Ne 7 B nmoabemHo-pasronusix asurarensx TPI u TP/l HaripaBieHue TATA MOKET
V3MEHSThCS C UCTIO/Ib30BaHUEM CJIEAYIOLUX CXEM: ...

- OrpaHUYeHHO MTOBOPOTHOE COTJIO

- Kauarolrieecsi B 0JHOM TJIOCKOCTH COTLIIO
- TJIOCKast pelieTKa MOBOPOTHBIX JIOTIATOK
- TIOBOPOTHOE COTUIO

- TOBOPOT JBUTaTe/Isl B y3/1ax KperyieHus
- ra3oZilMHaMuyuecKue pyau

— ToTnepeyHblii BAYB B COTIO

- acUMMeTpHuHasi 1ofjaua Bo3/yxa B TPakT COIlIa
Ne 8 ®dopcaxHas Kamepa TypbopeakTHBHOTO JBUTaTesisi, IpeHa3HaueHHas /15 TIOBBIIEeHUST
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ero MOIIHOCTH 3a CUeT COKMI'aHHSA AOHOHHHTQHLHOﬁ TMOpLIHK TrOproyero, pacrio/jaraeTcs

- riocsie TypOUHBI T1epef; COTI/IOM

- nepei TYpOUHOM U COTIIOM

- rocsie TypOUHBI U TIOC/Ie COTUIa

- Mocjie OCHOBHOM Kamepol cropaHus niepe[ TypOHUHOM

- T0C/Ie KOMIIPeCccopa, Tiepe/; OCHOBHOM KamMepoU cropaHust
Ne 9 Kak uameHUTCS TAra peakTUBHOI'O ABUTATe/Isl IIPU OTK/IOHEHWH TI0TOKA, UCTeKaroll[ero
U3 coria?

—  YMEHBIIUTCS
—  ¥YBemuuutcs
— OcTraHeTcs HeU3MEHHOH

3aBHCHUT OT HarpaB/ieHUs! OTKIOHeHH s
Ne 10 Kakue TepmorazoiuHaMuuecKrie XapakKTepUCTHUKU OTIPeIesisiioT CKOPOCThL TOPeHust
3apszga PATT?

- [IaB/IeHNe B KaMepe CrOpaHust
- JlaB/ieHe OKPY>KaroIle Cpeibl

- TemriepaTypa B KaMmepe CropaHust

- CKOpPOCTB MICTEUeHHs Ta30BOT0 TI0TOKA U3 coruia PIT

- CKOpPOCTb TeUEHUsI Ta30BOT0 MOTOKA B KaMepe CrOpaHus

- T10Ka3areJ/ib a,Z[I/Ia6aTI:I ra30BOro INOTOKa B KaMepe CroOpaHust

OIIK-1
Bonpocbl omkpbimoz2o muna:
Ne 1 Cdopmynupyiite 3akoH [lyaseiins
Ne 2 Cdopmynmpytite 3akoH dapcu
Ne 3 [aiiTe onpefiesieHrie IOHITUIO «/IaMUHApHOE TedeHUe»
Ne 4 [IatiTe onpe/iesieHre MOHATHIO «TypOy/IeHTHOE TeUeHHEe»
Ne 5 IaiiTe oripejesieHure MOHSATHIO «JIAMUHAPHO-TYpPOY/IeHTHbIN TIepexo»
Ne 6 Kakoe TeueHue Ha3biBaloOT TeueHrueM Ilya3eitis?
Ne 7 [HaiiTe orpe/iesieHyie TIOHATUIO « DKBUBAJIEHTHBIN AaMeTp KaHasa»
Ne 8 UYeM oripe/iesisieTCsl BeTMUMHA KO3 uiveHTa TypOy/IeHTHON BA3KOCTH?
Ne 9 [aiiTe onpefiesieHVe TIOHITUIO «)KUBOE CeUeHUe» B TU/IPaBIUKe
Ne 10 B uém 3akirouaercs runoresa buo — @ypee?
Bonpocsbl 3akpbimozo muna:
Ne 1 [MoTepu ynenbHOV SHEPTUM B IH/[PABIMYeCKUX CUCTEMaX, 00yC/IOBIeHHbIe

Ha/lnyveM BA3KOI'O0 TPeHMs, Ha3bIBAIOT ...

ruapaBInyeCcKue 1roTepu

TU/IPaB/INUeCKOe COTIPOTHBIIEHHE

- MeCTHbI€ TU/paB/IMyeCKHUe IOTEPU

COTIPOTHUB/IEHUEM TPEHUSs

Tlepernaziom JaB/ieHust
Ne 2 I'mppaBnuyeckuii paguyc KaHasna - 370 ...
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Ne 3

Ne 4

Ne 5

Ne 6

- XapaKTepHbBINA TMHEeUHbIN pa3Mep KaHasa, UMeIOIero CMOUYeHHbIHN rmepumeTp \(
\Pi \) 1 momae nonepeuHoro ceuenus \(S\), ¥ paBHbIM UX oTHOLeHUIO \( r=S/\Pi \)

- YyeTBepTh AWaMeTpa Kpyr/iaok Tpyosl \( T = d/4\)
- Pa3HOCTb BHYTPEHHETO U HAPY>KHOTO AraMeTpoB TpyObsl \(r =D - d\)

- XapaKTepHbIM JIMHENHBIN pa3mMep HeKpyIVIbIX KaHanoB \( 1 = a\), rge \(a\) -
CpefiHee 3HaueHye JTMHBI OOKOBOM CTOPOHBI TIPSIMOYTOJIBHOTO CeYeHusT KaHasa
riomaabio \( S = an2\)

- BeJIMYMHa, OTIpeZeIsioLast TUIOLIa/ib IIOTIePeUHOro CeueHHst KaHasa
TIPOU3BOJILHOTO CeueHust

3akoH Ilya3eiisisi IJ1acUT, YTO MPY YCTAHOBUBILIIEMCS JJAMUHAPHOM TEUEHWH BSI3KOU
HeC>)KUMaeMOoM XKUJKOCTH CKBO3b AJMHHYH0 (\(1>>T\) ) psiMy o OUIMHAPUUECKYIO TPYyOy
Kpyrioro ceueHus pagauyca \(r\) 06béMHBIN pacxop xxugkocty \(Q\) rpsmMo
MIPOMNOPLIMOHAJIEH TIePeNazly AaBaeHus Ha equHULY AyiiHbl TpyOs! \(\Delta p = p_1-p_2\)
1 00paTHO TPOTOPIMOHANTeH K03(hGhUIMEHTY BA3KOCTH )uKoCTH \(\mu\):

\( Q = \frac{\pi "4 \Delta p}{8 \mu 1} \)

\( Q = \frac{r"4 \Delta p}{4 \mu 1} \)

\( Q = \frac{\pi r"\2 \Delta p}{8 \mu 1} \)

- \( Q = \frac{r"\2 \Delta p}{4 \mu 1} \)

B TypOyneHTHOM TeueHuM Hab/rogaeTcst xaotTnueckoe oTkaoHeHue (\(\Delta f\) )
TepMOTuIpora3oAuHaMuuecKux mapaMmeTpoB \(f\) oT ux cpegHUX 3HaUeHUH \
(\overline{f}\). "nTeHCMBHOCTL TypOY/IEHTHOCTH XapaKTepU3yeT BeJIMUMHA, PAaBHAS
OTHOIIIEHUIO CPeJTHero 3HaueHWsi MrHOBeHHBIX mynbcaruii \( \Delta\overline{f}\) u
cpennero 3HaueHus \(\overline{f}\) ...

CKOPOCTH
- JlaBJIeHUS

- TeMITIePaTyphbl

- TJIOTHOCTH

- 3aBUXPEHHOCTH

— BSI3KOCTH
IMoTepu Hamopa B TU/IPaBIUUYECKUX CUCTEMAX, 00yC/IOB/IE€HHbIE

Ha/IMUMeM BS3KOTO TPEHUs1, POTIOPIIMOHABHEI KBa/[paTy ckopocTy kuakoctu \(\Delta p
\zeta \frac{\rho vA2}{2} \), a koaddurmenT \( \zeta \) Ha3bIBAIOT ...

K03 GHI[MEHT MECTHOTO COTIPOTHUB/IEHHS
- KO3()(pULIMEHT TPeHUs

- KO3 GHUIUEHT BI3KOCTU

- ko3 duLment Jdapcu

- KO3 bHUIMEHT TTepena/ia AaBIeHus

B cootHomenuu \( \Delta h = \zeta \frac{ vA2}{2 g} \), onpegensoiiem rmoTepu Haropa
B THU/IPABJIMUECKUX CHCTEMAaX MPH Pa3BUTOM TypOyJIeHTHOM TeueHUH HeCKUMaeMon
JKUJIKOCTH TI0 TpyOonpoBoay AmuHoib \(L\) u quametpom \(DV), koaddurmenT \( \zeta \)
cBsi3aH ¢ ko3¢ urmentom Japcu \(\lambda\) BeipakeHueM ...

- \(\zeta =\lambda L/D\)

- \(\zeta =\lambda D/L\)
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- \(\zeta =\lambda \mu D/L \)
- \(\zeta =\lambda \pi L/D\)

- \(\zeta =\lambda 64/A\mathrm{Re} \)

Ne 7 Kosdpdurment dapcu \(\lambda\), onpezenstoiiyii moTepu Ha TpeHuUe TI0 [/THe
TpyOOIIPOBO/A B C/TyYae JJAMUHAPHOTO ABVKEHUS KUJKOCTH B T/IAIKUX TPyOax C
JKECTKUMM CTEHKAMHU, BBIUUC/IIETCA TI0 popmyie TTyasedins:

\(\lambda = 68/\mathrm{Re} \)

\(\lambda = 0,316/Asqrt{\mathrm{Re} }\)

\(\lambda = 0,316/ \sqrt[4]{\mathrm{Re} } \)

\(\zeta =\lambda \pi L/D\)

\(\lambda = 64/\mathrm{Re} \)
No 8 Buxpem Ha3bIBaeTCs eAWHasi COBOKYITHOCTD YaCTHII, ABYKYIITUXCS
coBMecTHO. MaciuTabom TypOy/ieHTHOCTH SIBJISIETCS ...

- PaCCTOsTHUE MEXY IBYMS O/TMKaNIIMMY YaCTUT[AMH >KU/IKOCTH, He
TIPUHA/JIeXKAI[UMUA OJJHOMY BUXPIO

- pacCTosiHUe MEXIY LieHTpamMu (0CsIMM) IBYX O/MDKaUIIUX BUXPel B )KUJKOCTH
- CpefiHee PacCTOSIHUE MEXKY [IBYMsI COCEJHUMU BUXPSIMHU

- pacCTosiHUE MEX/y NBYMsl HauboJiee yialeHHbIMU APYT OT Apyra YaCcTULIaMHU
JKUJIKOCTH, TIPUHA/|JIeXKAIUMU O[HOMY BUXPIO

- CpefiHee 3HaueHHe JraMeTpa BUXPsI

- XapaKTepHbIN JIMHENHbIN pa3mep BUXPS

Ne 9 Ipu ycraHOBUBLIEMCS JTaMUHAPHOM TeUeHUM BA3KOM HeC)KMMaeMOM KUJKOCTH CKBO3b
puHHY0 (\(1>>1\) ) IpsAMYI0 TUIMHAPUUECKYIO TPYOy KPYIJIOTO CeUeHHs
pacripe/iesieHrie CKOPOCTH 10 TIPOZI0/IbHOMY CEUeHHUI0 HOCHT 1apabo/nyecKuil Xxapakrep
Y Ha3biBaeTcs npoduiem Ilyaseiins. PacripeseneHue CKOpocTy B 3aBUCUMOCTH OT
paccTosiHus 10 0cH KaHana \(r\) IpsiMO TIPOTIOPLIMOHABHO Tiepernazy JaB/ieHus Ha
enuHULy AyuHbI Tpy6s! \(\Delta p = p_1-p_2\) u 06paTHO MPOIOPIMOHATBHO
k03¢ durLeHTy BA3KOCTH XUAKOCTH \(\mu\):

\( v = \frac{\pi r"\4 \Delta p}{8 \mu 1} \)

\( v = \frac{r 4 \Delta p}{4 \mu 1} \)

\( v = \frac{\pi r"\2 \Delta p}{8 \mu 1} \)

- \( v = \frac{r 2 \Delta p}{4 \mu 1} \)

Ne 10 st onvicanust TypOy/IEHTHOTO TeUeHHUs KUIKOCTH B KaHase yo0HO pa3/ieiuTh MOTOK
Ha /IBe YacTH: 00/1aCTh TOHKOTO MPUCTEHOYHOTO BA3KOTO MOTPAHUYHOTO CJI0S U
1L[eHTpa/ibHasi 00/1aCTh HEBSA3KOTO TeUeHus (s[po MOoToKa). TouuHoh
T'U/IPOIMHAMUUECKOT0 ITOTPAaHUYHOTO CJI0S1 Ha3bIBaeTCsl TaKoe pacCTOsIHUe
OT TIOBEPXHOCTH, Ha KOTOPOM ...

- CHJIbI TDEHUA CTAHOBATCA HpeHE6p8)KI/IMO MaJibl 10 CPABHEHHWIO C CWUIaMH
AdBJ/IeHUA 1 MTHePLUU

- CWJIbI [IaBJIEHUS] CTAHOBSTCS TIpeHeOPeXXMMO MaJibl I10 CPaBHEHUIO C CUTaMH
TpeHust

- CHJIbI BA3KOCTH CTAHOBATCS IPEHEOPEKUMO MaJibl 10 CPABHEHUIO C CUIAMU
VHepLUH
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OIIK-2

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

- CKOPOCTB IIOTOKAa OCTaeTCA HeU3MeHHOM

- XKUAKOCTh ABMXETCA TOJIBKO JIAMUHAPHO

Bonpocbl omKpbimozo muna:

YTo BK/IFOYAIOT B cebsi ypaBHeHuUs Diinepa?

Yro BK/TIOUAIOT B ebst ypaBHeHus1 HaBbe — CTokca?

Yro BKTIOYAIOT B cebs ypaBHeHus PefiHomb/ica?

Cdopmynupyiite runoTte3y HbI0TOHa 0 TIJIOTHOCTU TTOTOKA TETVIOOTAAUM (3aKOH
HbtoToHa — PrixmaHa).

Cdopmynupyiite runoresy buo — @ypebe.

Kaxk Ha3bIBalOT peXKUM TeueHusl, TIPY KOTOPOM JKUJKOCTb WJIK ra3 MepeMelaroTcs
crosivu 6Ge3 repeMenTBaHus 1 TIPU OTCYTCTBUU My bCAlWid CKOPOCTH U JIaB/I€HUST?
Kak Ha3bIBalOT peXXKUM TeUeHHs], TIPU KOTOPOM >KHAKOCTb WUJIA T'a3 UHTEHCUBHO
Xa0TUUEeCKH TIepeMeLINBal0TCs TTPYU HaIMUUY TTY/IbCal[iil CKOPOCTH U [JaB/IeHUs?

Kaxk Ha3bIBalOT pe>KUM TeueHHsl, TTPY KOTOPOM TOTOK TI0 BCEMY TePUMETPY KUBOTO
ceueHUsi COTIPUKacaeTcst C TBep/IbIMU CTeHKaMHU?

Kaxk Ha3bIBalOT pe>KUM TeueHusl, TIPY KOTOPOM TMOTOK UMeeT CBOOOAHYHO MOBEPXHOCTb U
He COTIpHKacaeTcs Io BCeMy MepruMeTpy KUBOTO CeUeHHs C TBePbIMH CTeHKaMu?

Kaxk Ha3bIBalOT yCTPONCTBO, B KOTOPOM TIPOUCXOANT Tepefaua KHHeTHUeCKOW YJHePrun
OT O/IHOH Cpe[ibl, ABWKYILEHMCsI C O0/IbIel CKOPOCTBIO, K JPYroi?

Bonpocbl 3akpbimoeo muna:

Cgsi3b 5KBUBaJieHTHOr0 Auametpa \(d\) kaHana rpsiMoyrosibHoOro ceueHus \(S = a\cdot b))
Y ero ru/[paBnryeckoro paguyca \(r\) onmmrchiBaeTCsi COOTHOIIEHUEM ...

\(d =4r=2ab/(atb)})

\(d=4r=2(+hb)\)

\(d=2r=(a+b)2))

\(d=2r=(a+b)))

i onvcanust TypOy/IeHTHOTO TeUEeHHs )KUAKOCTH B KaHasle yI00HO pa3/ieNuTh TTOTOK
Ha /IBe YaCTH: 00/1aCTh TOHKOTO MPUCTEHOUHOTO B3KOTO TIOIPAaHUUHOTO CJI0ST U
L[eHTpa/ibHasi 00/1aCTh HEBSI3KOTO TeueHuUs (S0 MOTOoKa). [IJist ONHUCaHUsI TEUEHHUS B siZipe
MOTOKA WCTOMB3YIOT YPAaBHEHUS ...

- diinepa

- Hagswe - CTokca

— PeliHonbzca

- CTtokca

- Hyccenbra

- [TpanaTs
YcTaHOBHUTE COOTBETCTBHE TIPOLIECCOB TeTyioobMeHa M pacCMaTpUBAaeMbIX 3a7iau.

1. Ha noBepxHOCTH HarpeToi CTeHKH CO CTOPOHBI ITOTOKA rasa peanu3yercs
2. B 00BnEMe CTEHKU MEX/y e€ TIOBePXHOCTSIMH Peain3yeTcs

3. Mexay AByMsi TOJBM)KHBIMU CpeJlaMU Yepe3 pa3fesistollyIo X TBEPAYIO CTEHKY
peanusyercst

d. KOHBEKTHMBHAA U JIYUHCTad TEIJIO0TAaud MeXXy I'a30M U MMOBEPXHOCTBhHO CTEHKU
b. KOHBEKTHBHAA TEIUI00TAa4d MeXXJYy I'a30M U ITIOBEPXHOCTBIO CTEHKH
C. JIYyUHCTas TeIviooTAa4da MeXXy ra30M U IMOBEPXHOCTBIO CTEHKH
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d.  TerIOmpOBOAHOCTH

e. TeryIonepeaaua

Ne 4 HepaBHoBecHbII TpoLiecc repeMeleHust BellleCcTBa U3 00/1aCTH C BBICOKOH
KOHL|eHTpaliel B 06/1aCTh C HU3KOH KOHIIEHTpALMeH, MPUBOAAIIMN K
CaMOIIPOM3BO/IbHOMY BbIPAaBHHUBAHMIO KOHLIEHTPALHH 10 BCEMY 3aHUMaeMoMy 00bEMY
Ha3bIBaloT ...

Aucysms

- KOHBEeKIHsA

TepMOpeT YIS

- XUMUS
Ne 5 KoHBeKTHBHasi TeII00T/Aaua Ipe/iCTaB/IseT CO00H ...

- KoHBeKTHBHBIH Teryio00MeH MeK/1y TIO[BH)KHOM CpeJloi U TOBEPXHOCTHIO
TBEPLOTr0 Tesla

- IMpotiecc pacrpocTpaHeHust BHYTPeHHeH SHePTUY U3/Ty4arollero Tea B
OKPY’KaIOIIyI0 CpPe/ly MOCPe/ICTBOM 3JIEKTPOMArHUTHBIX BOJTH

- COBMeCTHBIH TIPOL[eCC KOHBEKIMU TeI/IOThI M TeTUIONPOBOJAHOCTH B TIOABMKHOM
cpene

- KoHBeKTHBHBIN IepeHOC BellleCTBa U TEIJIOTHI B Cpefie C HEOJHOPOAHBIM
TeMIlepaTypHBIM I10/IeM

Ne 6 MHOKUTETb TIPOTIOPLIMOHAIBHOCTH B 3aK0He Dyphe sBiisieTcst (Gr3uueCcKUM MapaMeTpoM
CpeZibl M YMC/IEHHO paBeH KOJIMUeCTBY TEIVIOThI, IPOXOZsLel 3a OfHY CeKyHAY uepe3 1
M2 JBYX M30TepMUUeCKUX ITOBEPXHOCTel M0 HOPMaau K HUM U OTCTOAIIMX JIPYT OT
[pyra Ha paccTosiHue 1 M, IIpY pa3HOCTU TeMIlepaTyp Ha 3TUX U30TepMUYe CKAX
noBepxHOCTSAX B 1 K. Ero Ha3bIBatoT ...

K03(h(DUITMEeHTOM TerJIOTIPOBOJHOCTH

- KOHBEKTHUBHBIM KO3 GhHUI[HEHTOM

k03¢ uLeHTOM TeTI00TIaun

K03 GHUI[MEHTOM TeMITepaTypOITPOBOTHOCTH
Ne 7 CaMOMnpou3BO/IbHEIN HEOOPAaTUMBIH MPOLECC PaCIIPOCTPAHEHUS SHEPTHU B (hopme
TETUIOTHI B TPOCTPAHCTBe, 00yC/IOBIeHHBIM Pa3HOCTBLIO TEMTIEPATYP - 3TO ...

- Termoobmen

- KonBekuus

- TerooTaaua

- Teru10rpoBOAHOCTH

- TemriepaTyponpoBOJHOCTD
Ne 8 IMpotiecc obMeHa sHeprreli B GopMe TEMIOTHI MEXXY Pa3TuYHbIMU 00/1aCTAMHU

MPOCTPAHCTBA, 3all0JTHEHHOT'0 BellleCTBeHHOM Cpefjoi C pa3IuyHON TeMIepaTypou - 3To
- Teryroo6meH

- KonBekuus

- Tennootmaua

- TennonpoBogHOCTH
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- TeMriepaTyporpoBOAHOCTb
Ne 9 MoneKy/nsipHBIH MePEHOC TeIIO0ThI, 00yC/IOBIEHHbIM Ha/TMUHMeM TPaJUeHTa TeMITePaTyPhl
B HEM30TepPMHUUeCKOU cpefie - 3TO ...

- TermoobmMeH

- KonBeknus

- TeriooTaaua

- Teruy10orpoBoOAHOCTH

- TemmnepaTypoIpoBOAHOCTb
Ne 10 Kakwe cy1iecTByIOT CrIoCOObI TIepeHoca TeryIoThI?

- TerioobmeH

- Kongekiust

- TernoBoe u3nyueHue
- TennonpoBogHOCTD

- TemriepaTyponpoBOAHOCTb
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