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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 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
Tetepuna VpuHa BiaguMupoBHa, K.T.H., AOLEHT, 3aBeAyIoluii Kadeapoit

[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
TEUYEHWE I'A3A C YACTUITAMU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

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

[ICK-2.04 — crnocoGHOCTh MPOBOAUTHL PabOThI, aHA/JM3MPOBaTh W 0000IIATh pe3y/abTaThl 10 YUCIEHHOMY
MOZe/TMPOBaHHIO Ta30JUHaMHUeCKHX U TelJI000MeHHBIX TPOLeCCOB B ABUTATE/ISIX U JHEproycraHoBKax JIA, a
TaK>Ke Ha3eMHBIX JHEPreTHUeCKHX YCTAaHOBOK Ha 0a3e aBUAIJMOHHBIX M PaKeTHBIX JBUTaTe/ei

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.02

3HAHUS:

OCHOBHBbIe (hM3MUECKHe CBOMCTBA JKUAKOCTEM W Ta30B, OOI[Me 3aKOHBl M YpPaBHEHWS CTaTUKH,
KMHEMAaTUKA W [JUHAMHMKH JKUJKOCTed ¥ Tra30B, OCOOEHHOCTH (DHU3UUECKOTO U MaTeMaTHueCKOro
MO/Ie/TMPOBAHKS OFHOMEPHBIX 1 MHOTOMEPHBIX, ZI03BYKOBBIX M CBEDPX3BYKOBBIX, TAMUHAPHBLIX U TYPOY/T€HTHBIX
TeueHUH HzieallbHON M peanbHOU HeCKUMaeMOU U CKUMaeMO »KUTKOCTel;

YMEHUs1:

WCTIONh30BaTh ~MaTeMaTU4YeCKWi ammapar W WHGOpPMAllMOHHbIE TEeXHOJOTMUA TIpU  W3Y4YeHUH
€CTeCTBeHHOHAYYHbIX JUCLIUIIIMH; CTPOUTb MaTeMaTUuecKue Mofenn (pu3nuecKyx SIBJIEHWI; PacCUMTHIBAThH
TUIPOIMHAMUUECKYE TIapaMeTPhI ITOTOKA >KUAKOCTH (ra3a) MpH BHEIITHEM O00TeKaHWM Te/l M TEUeHUU B KaHaslaxX
(Tpybax), MPOTOUHBIX YACTAX FUAPOra30AMHaMUUeCKUX YCTAaHOBOK;

HaBbIKU:

TpPOBefleHHs1 pacyeTa TPOIIECCOB TerIOMacCONepeH0Ca, OCHOBHBIX AHAJUTUYECKUX W UHMCJIeHHBIX
METO/IOB PellleHHs anredpanueckux v auddepeHivanbHbIX YPABHEHUH U UX CUCTEM.

ICK-2.04

3HAHUS:

3aKOHbI U OCHOBHbIE (hU3MKO-MaTeMaTHUeCKHe MOZE/IU TePeHoCca TeMJIOThl U MacChl IPUMEHHUTETBHO K
YCTaHOBKaM M CHCTeMaM Pa3/IMyHOro Ha3HaueHHs; TIPUHLUILI IPUMeHeHUs] COBpeMeHHbIX UH(OPMaIMOHHbIX
TeXHOJIOTUM B HayKe Y NIPeJMETHOM JesTe/IbHOCTY;

YMEHUsL:

WCTIONIh30BaTh ~MaTeMaTU4YeCKWi ammapar W UHGOPMAllMOHHbIE TEXHOJOTMUA TIpU  W3YUYeHUH
€CTeCTBeHHOHAYYHbIX AUCLUIUIMH; CTPOUTh MaTeMaTHueCKUe Mofiey (pU3uUeCcKUX sSIBJIeHUH;

HaBbIKU:

TIPUMEHEHNUsT OCHOBHBIX aHAMUTUYECKUX W UHCAEHHBIX METOJOB pelleHusl anreObpandyeckux U
muddepeHIMaTbHBIX YPaBHEHUHA W WX CHUCTEM; TIOMCKAa W 00paboTKy WH(OpMAIMM KaK BPYUHYO, TaK W C
TpYMeHeHreM COBPeMeHHbIX HH(POPMAI[OHHBIX TeXHOJIOTHM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmiaa TEYEHUE I'A3A C YACTUILIAMMU siBrisieTcsi AUCHUTUTAHON YacTH, opMupyemoit

y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaBsieHuto 24.04.05
Jeuzamenu 1emamesbHbIX ANNAPAMos.

CogepxaHue [OUCLIMIUIMHBI SIBISETCA JlIorhueckuM ImpogospkeHueM aucuuiinH: COBPEMEHHBIE

ITPOBJIEMBI A3POI'MIPOMEXAHUWKNA, BHYTPEHHSASA I'A3OJMUHAMMKA
SHEPI'OYCTAHOBOK, DOHEPTETUYECKHWE YCTAHOBKMN.

Copep>kaHue [UCLIMILIMHBL SIBASETCS OCHOBOM [jsi ocBoeHus: gucuumuivH: ITPEJAWIIIOMHASA

ITPAKTHKA, TIOAT'OTOBKA K IIPOOEAYPE 3AIIATBI W 3AHIUTA BBIITY CKHOM
KBAJTINMOUKAITMOHHOU PABOTBI.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

OIIK-1 — CriocobeH oCyI1ecTB/sATh MOATOTOBKY HayYHBIX MyO/MKAL[MH, HAYYHO-TEXHUYEeCKUX OTYETOB,
0030pOB 10 pe3y/bTaTaM BBITIOIHEHHBIX UCC/IeJOBaHUN U pa3paboTok

OTIK-2 — CriocobeH UCToMb30BaTh COBpEMeHHbIe HHPOPMAIIMOHHBIE TEXHOIOTHH TIPY BBITIOTHEHUH
HayUYHBIX UCC/IeZIOBAHUH 1 pa3pab0TOK; UCTIO/Ib30BaTh CTAH/JAPTHBIE MAKEThI MPUKJIA[HBIX TIPOTPaMM;
CoCO0€eH K aITOPUTMM3AI[|H MTPOLieCcca BLIUKC/IEHNH MPU TIPOBEIEHUM UCC/Ie[I0BAHUH; OpPraHHU30BbIBATh
u cobmozats TpeboBaHus MHPOPMALMOHHOM 6e30MacHOCTH B NPOgeCCHOHANbHOHN JesITe/TbHOCTH
OITK-4 — Cnioco6eH UCI0/hb30BaTh OCHOBHBIE T10JI0XKEHHSI, 3aKOHBI M1 METO/IbI €CTEeCTBEHHBIX HayK U
MaTeMaThKH, pa3paboTKu GU3NUeCKUX U MaTeMaThUdeCKUX MO/iesiell UCCIeAyeMbIX MPOLeCCOB, IBIeHUN
1 00BEKTOB /IJIs [TOCTAHOBKU W PellleHUsT HayYHO-TeXHUYeCKUX 3a/lau 110 HaTpaB/IeHU0 TIO[TOTOBKU
TTICK-2.01 — CriocobeH MpOBOAUTE aHA/IN3 ra30[iMHAMUYeCKUX U TeTVI00OMEeHHBIX MPOIIeCCOoB,
COTIPOBOXKAIOIIUX PAOOTY SHEPrOyCTAaHOBOK aBHAI[UOHHOM U PAaKeTHO-KOCMUYECKOW TEXHUKH
ITICK-2.02 — Crioco6eH IpOBOAUTEL pabOTHI 0 BEIUMCIUTETHHOMY MOZETUPOBAHHUIO TEIJI000MeHa
W37leNuii aBUalJMOHHOW M PAKeTHO-KOCMUYeCKOM TeXHUKH, aHaIM3UPOBaTh U 00001I[aTh pe3ysbTaThl
IICK-2.04 — Crioco6eH npoBoAUThL pab0ThI, aHATU3UPOBATh U 0000I11aTh pe3y/bTaThl [0 YUC/IEHHOMY
MOZIe/TMPOBAHHUIO Ta30[/MHAMUYECKHUX U TeTJI00OMEHHBIX MPOIIeCCOB B ABUTATE/ISIX U SHEPTrOYCTAaHOBKAX
JTA, a Tak>Xe Ha3eMHBIX SHEPTeTHUECKUX YCTAHOBOK Ha 0a3e aBUAIIMOHHBIX U PAaKETHBIX JIBUraTe/eH



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

AyAUTOpHBIE 3aHATHS ©
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Paspen 1. ConpoTHB/IeHHe M TeN1000MeH HHAMBHAYA/ILHOM YaCTHIbI.
JIBr>KeHHe YaCTHLbI B BSI3KOM HECKMMaeMOH )XHIKOCTH. YpaBHeHust HaBbe -
Crokca. Kputepuii PeitHonbaca. KoadduipenTs! cin u MomeHToB. Popmyna
Crokca. CraHfapTHasi KpuBasi CONpOTHB/IeHHs cepbl. PeXuMbl 06TeKaHHsT Chepbl.
6 11 BrusiHue pa3nnuHbIX HaKTOPOB Ha KO3(dULIMEeHT CONpoTHBIIeHUs. BpaliieHue 52 26 16 10 26 30 30
YaCTHLbI. ,E[BI/DKQHHE YacCTHLbI B TIOTOKE C IOIepeyHbIM CBUI'OM, C rPajleHTOM
TeMIeparyp, rog, AelcTBreM bl TsokecTd. HecrarjoHapHele 3¢deKTs! npu
JIBIDKEHMH YacTuL. [IBIDKeHHe YacTHLbl B TypOy/IeHTHOM roToke. Terioo6meH
YaCTHLIbI C ra30M. YpaBHEHHs JBWKEHHUsI U Terioo6MeHa POGHOM YacTULibL.
PaS}leﬂ 2. Mo;lenuponal-me ABHO)KeHHUS HHAUBH/Ya/IbHBIX YaCTHI{ B ra30BbIX
norokax. Marematnueckas moje/b TeueHust Kysrra. TouHble peluenus J/s
pacripefie/ieHys TeMIIepaTyphl B BI3KOM TeueHUH. BiusHue cun Caddmana Ha
6 11 |gBwxenue yactul B cioe Kysrra. IIporpaMmHas peanmsanys 3ajiaum. 48 22 10 12 26 30 30
Moyie/MpoBaHHe ABIKEHHs! YaCTHUL] B [IOTOKE C KOHL{eHTPUPOBAHHON
3aBUXPEHHOCTBI0. Buxpesble MoToKU. CHilbl, ielCTBYOLIMe Ha yacTully. TeueHue
MeXy BpallatomuMUCA KOaKCU/IbHBIMU LIUJIMHPAMU.
Paspen 3. Maremaruueckue Mo/e/ii AByx(asHbIX TeueHHI. MeTozbl
6 1 MozenupoBanus ByxdasHbix TeueHnit. KoHTHHYaMbHBIN 0Ax0s,. TpaeKTOpHbIH 44 20 8 12 24 40 40
noaxos. Kunernueckuii nogxoz. O6ocHOBaHKe HEKOTOPBIX JJOMYLIeHHH.
TToCTaHOBKA IPAaHHYHbIX YCIOBHIA. VIHTerpasbHble XapaKTepPUCTHKH.
Bcero 3a 11 cemectp 144 68 34 34 76 100 100
Bcero o gucnymmHe 144 68 34 34 76 100 100
3.2. AyUTOPHBIN IPAKTUKYM
Oo0nem,
Ne Homep v HaiMeHOBaHMe pa3jesa
Tema NPAKTHYECKOro 3aHATUA ayA.
n/o JUCIUILTHHBI
yacoB
Pazpen 1. ConpoTtvBiieHve u .
o Pacuér COIMPOTHUBJ/IEHHWSA 1 TerioobMeHa YacCTull B
1 |Teryio00MeH UHUBUAYA/ILHOM 10
TI0TOKe.
YaCTUIBI.
Pazpen 2. MopenvpoBaHue [ BrwxeHue yactulbl B cjioe Kystra. MogennpoBaHue
2 ABHDKeHWsI MHAWBUAYa/IbHBIX YaCTULl |ABM>KEeHHUs YaCTHUL] B TIOTOKe C KOHL[eHTpHpOBaHHOﬁ 12
B I'a30BbIX ITOTOKAX. 3dBUXPEHHOCTBHO.
Pazpen 3. Maremaruueckue Mozenu .
3 o TpaexTopHbIM JlarpaHykeB IOLXO0Z, 12
,E[ByX(baBHbIX TeyeHUuun.
Bcero 3a 11 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaniMeHOBaHHe pa3jesa Oo0nem,
COAEP)KaHI/IE y‘—IE6HOF0 3d/jaHUA
n/n JAUCIIMIIVIMHBI qacoB
Pa3,qen 1. COHpOTI/IBHEHI/Ie u I/I3yquI/1e AU OaKTUYeCKHX €AWHWL JaHHOI'O pa3/e/ia,
1  |TemsooOMeH WHAUBUYaTbHON paboTa ¢ TuTepaTypoi, BhITIOTHEHHE 26
YaCTHULbI. WHAWUBUAYa/IbHOT'O 3a/laHUA.
Pa3,qen 2. MOAEJII/IPOBaHI/Ie ABIDKeHHWA I/I3yquI/1e AU OaKTUYeCKHX €AWHWL JaHHOI'O pa3/ieJia,
2 |MHAWBUyaTbHBIX YACTHI] B Ta30BbIX (paboTa C UTepaTypoH, BLIOTHEHUE 26
TIOTOKaxX. WHAWBUAYaJIbHOT'O 3a/laHUA.
M3yueHue AuIaKTHUeCKUX e IUHU dHHOI'O pa3zesia
Pazgen 3. MaTteMatruueckue Mojie/id Y A N FHHII, A pasjena,
3 N paboTa ¢ TUTepaTypoi, BhITIOTHEHHE 24
,E[ByX(baBHbIX TeyeHUuu.
WHAWBUAYa/IbHOT'O 3a/laHUA.
Bcero 3a 11 cemectp 76
6 27004




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1(2[3[4[5] 6 8 10 [11]12] 13 [14]15] 16 17
1 ap| | um3 | | gp I3 JIP | W3, gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

e [IP — aparHOCTHUECKasi paboTa;
e UII3 — unAMBHAYya/IbHOE TIPaKTUUeCKOe 3a/1aHUE;
e nmud. 3au. — guddepeHIUPOBAHHEIN 3aUeT.

TEKyLl[Hﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B JUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;

e WHAWBH/yaJIbHOE TIPaKTHUeCKoe 3aJaHue.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.

27004



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. T'yceB. . MexaHMKa )XUIKOCTH U rasa. Mocksa: FOpaiit, 2020, 371. pec.
2. K. H. Bonkos, B. H. EmenbgHOB. . Teuenud rasa c yactuuamu. M.: @U3MATIIUT, 2008, s51. pec.
3. K. H. Bonkog, B. H. EMenbsHoB. . TeueHust ra3a c uactuijamu. M.: ®USMATIINUT, 2008, 9 3k3.
4. K. H. Bonkog, B. H. EmenbsHoB. . [IByxdasnbie Teuenus. CI16.5T'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2005, 31. pec.
5. O. K. OBuuHHUKOBa, U. B. TetepuHa, A. B. CypoB. . TeueHue ra3za c uacturjamu. CaHkt-ITetepOypr:
N3p-go BI'TY "BOEHMEX" nm. [I. @. YcruHoBa, 2024, 27 5K3.
6. O. K. OpuunHHUKOBa, Y. B. Tetepuna, A. B. Cypos. . TeueHue rasa c uactuijamu. CaHkr-IletepOypr:
Nzp-go BI'TY "BOEHMEX" um. [. ®. YcrtuHoBa, 2024, 351. pec.
. C. B. Bannangep. . Jlekiuu 1o rugpoaspomexanuke. CI16.: M3a-so CITOI'Y, 2005, 50 3K3.
. FO. M. LlupkyHOB. . JIeKL11 110 MeXaHHWKe XXUIKOCTH U ra3a. CI16.BI'TY "BOEHMEX" um. 1. ®.
YctuHOoBa, 2013, 251. pec.

[eclN]

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:

1. K. H. Bonkog, B. H. EmenbsnoB, A. C. Ko3eskoB. . JIarpamXeBbl MOfIed TypOy/IeHTHBIX TEUEHHH rasza ¢
vacturiamu. CII6.: Jlanb, 2022, 1 3K3.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — BubnmoTeuno-uzgarensckuii neHtp bI'TY "BOEHMEX" um. 1.®.
YctuHoBa; — @yHpameHTanbHast oubmoteka BI'TY « BOEHMEX» um. [1.®. YcTruHOBa,

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

3. https://urait.ru — O6pa3oBare/bHas 1aThopma «HOpaitT». 711 By30B U CCY30B.;.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1;
3. Microsoft Office.

5.6. H(dopmalioHHbIe TEXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM 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.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEYEHWUE I'A3A C YACTULIAMU

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TEUEHUE TA3A C YACTULIAMM sBrisieTcss AUCLMILTMHON YacTd, ¢popMupyeMoii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpasieHuto 24.04.05
leueamenu nemamenbHbix annapamog. JUCIUIUIMHA peanu3yeTcs Ha (akynbreTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OVMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.02 criocobHOCTh MPOBOUTL PAabOTHI TI0 BBIYUCIUTETHFHOMY MOZIETMPOBAHUIO TETI000MeHa W3/e/THid
ABUAIL[MOHHOM U paKeTHO-KOCMHUECKOW TEXHUKH, aHA/TU3UPOBaTh U 0600111aTh pe3y/bTaTh;
[ICK-2.04 crnocoOHOCTb TIPOBOAWTH PabOThI, AHA/JM3MPOBAaTh W 0000IIATh pe3y/ibTaThl 10 UYMCIEHHOMY
MO/Ie/TMPOBaHHUIO ra30lMHAMUYeCKHX U TeTyI00OMEeHHBIX TIPOLIECCOB B [IBUTATeNISIX M JHeproycraHoBKax JIA, a
TaK>Xe Ha3eMHBIX JHEePreTHUeCKMX YCTAaHOBOK Ha 0a3e aBUAlIMOHHBIX U PaKeTHBIX ABUTaTese.

Copep>kaHue AUCLMIUIMHBI 0XBaThiBaeT KPYT BOMPOCOB, CBSI3aHHBIX C MeTOJaMH OIMMCaHUSl U TeXHOJIOTUSIMU
pacueTa TeueHHUI rasa C yacTulaMd. PaccMaTprBarOTCs MPUHLUITBI MaTeMaTUYeCKOro OMUCAHUs ABMXKEHUs
WHWBUAYANbHBIX YaCTUL] B Ta30BbIX TOTOKaX W CO3/laHUs T0/h30BaTeNbCKUX TMPOrPAMMHBIX CPeICTB [/
YHCJIEHHOM pean3aliii MeTO0B MO/Ie/TMPOBaHMUS.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e WHAMBH/Ya/JbHOE MPaKTHUeCKOe 3a/laHue.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL

TpeyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), TpakTudeckue 3aHsATHS (34 4.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEYEHUE I'A3A C YACTULIAMU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

HaumenoBaHune padoThI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 1. ConpoTUB/IeHHe U TEII000MeH HHANBUAYA/ILHOH YaCTHIIBI.

N3yuenne aupakTHueCKUX eJUHUL]
JTAHHOTO pa3zesna, paboTa ¢
JIUTepaTypOM, BBITIOJTHEHUEe
VHAWBUTYaTbHOTO 3a/laHMUS.

K. H. Bosnkog, B. H. EmenbsHOoB. . Teuenus rasa c
yactuamu: M.: PUIMATIINT, 2008 (1)
A. A. T'yces. . MexaHMKa >XKUAKOCTU U ra3a: Mockga:
FOpaiiT, 2020 (1)
K. H. Bosnikog, B. H. EmenbsHOB. . TeueHus rasa c
yactutiamu: M.: ®U3MATIINT, 2008 (1)

FO. M. IlupkyHOB. . JIeKLMH 10 MeXaHUKe >XKUAKOCTU
u raza: CII6.FI'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2013 (1)

C. B. Bannangep. . JIekijuu 110 ru/ipoa3poMexaHUKe:
CII6.: M3a-Bo CII6I'Y, 2005 (1)

O. K. OBuuHHuKOBa, U. B. Terepuna, A. B. Cypos. .
Teuenue ra3a c vactutiamu: Caskrt-ITetepOypr: U3a-
Bo BI'TY "BOEHMEX" um. []. ®. YcTuHOBa, 2024
(Bce)

26

Wroro no pa3geny 1

26

Pa3pen 2. MopenupoBaHue JBIKeHHSI HHAUBH/Iya/TbHbIX YaCTHUIL] B Fa30BbIX MOTOKAX.

N3yuenne guakTHUe CKUX €JUHMUL]
JAHHOTO pa3zesna, pabora ¢
JIUTEPaTypO, BLITIOJTHEHYEe
WHAVBUYaIbHOTO 3a/jaHusl.

K. H. Bosnkos, B. H. EmenssHoB. . TeueHus rasa c
yacturiamu: M.: ®VUU3MATJINT, 2008 (2-5)

K. H. Bonkos, B. H. EmenbsiHoB. . [IByxda3Hble
teuenusi: CI16.BTTY "BOEHMEX" um. /1. ®.
YctuHoBa, 2005 (1-5)

O. K. OBuvHHuKOBa, U. B. Tetepuna, A. B. Cypos. .
Teuenue rasa c yactuiamu: Cankt-ITetepOypr: U3z-
Bo BI'TY "BOEHMEX" um. /1. ®. YcTuHOBa, 2024
(BCe)

O. K. OBuuHHuKOBa, U. B. Terepuna, A. B. Cypos. .
Teuenue ra3a c vactutiamu: Caakrt-ITetepOypr: U3a-
Bo BI'TY "BOEHMEX" um. []. ®. YcTuHOBa, 2024
(BCe)

C. B. Bannangep. . JIekijyuu 110 ri/ipoa3poMexaHUKe:
CII6.: M3a-Bo CII6I'Y, 2005 (1)

26

Wtoro no pa3neny 2

26

Pazpen 3. Maremarnyeckue Moje/d AByX(¢a3HbIX TeueHHl.

N3yueHne guiakTHUe CKUX eJUHMUL]
JAHHOTO pas3zesna, pabora ¢
JIUTePaTypOu, BLITIOJTHEHMe
WHAVBUAYaILHOTO 3ajaHusl.

K. H. Bosnkos, B. H. EmenbsHOB. . TeueHus rasa c
yactutiamu: M.: ®U3MATIINT, 2008 (2)
K. H. Bosnkogs, B. H. EmenbsHoB. . Teuenus rasa c
yactuiamu: M.: PUIMATIINT, 2008 (2)
O. K. OBurHHuKOBa, U. B. Tetepuna, A. B. Cypos. .
Teuenwe raza c yactuiiamu: CaHkTt-ITetepOypr: 1U3z-

11
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Bo BI'TY "BOEHMEX" um. /1. ®. YcTuHoBa, 2024
(BCe)
K. H. Bosnkos, B. H. EMenbsHoB, A. C. Ko3enkos. .
JlarpaHyXeBbl MOZIe/TH TYPOY/IEHTHBIX TEUEHHM ra3a C
yacturjamu: CII6.: JTanb, 2022 (1)

VIToro 1o pasgeny 3 24

12 27004




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEYEHUE I'A3A C YACTULIAMU

®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 UHAUBH/YyalTbHOE TPaKTU4YeCcKoe 3aflaHue;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

NupuBuyanbHOe MPAaKTHYECKOe 3ajaHHue

3aziaHust BXOAST B cocTaB Y MK AWCHMIIIMHEL.
3ajanust GOpPMUPYIOTCS B COOTBETCTBUM C HAMEHOBAHUEM pa3fie/na JUCLUIUIUHBI U UHUBUAYaTbHBIM
HOMEDOM CTYZIeHTa B CITUCKe TPYIIIIbI.
BeinosHeHHOe 3a/jaHye 0hopMIISIeTCs Kak OTYET T10 TIPO/iesIaHHOM paboTe U 3allUINaeTCs B YCTHOU hopme
6o B popMe TeCTUPOBaHUS.
OTuéT OL|eHMBaeTCs 10 JeCITHOA/TBHOM IIKasie Ha COOTBETCTBUE C/IeAYIOIIAM KPUTEPUsIM:
- TekcTOBast YaCTh OTYETA BLITMO/THEHA HA CTaHAAPTHLIX JIMCTax Oesoro 1jBeta ¢opmara A4, 1get mpudTa
YepHBIM.
- TIpu odopmernu ucronb3oBaH mwpudT Times New Roman wiu Arial, kerts 12-14 1T oy TOPHBII
MEeKCTPOYHBIN MHTepPBa/l U 0OBIYHBINA Me>K3HAKOBbIN MHTEPBAJl.
- I[Ipu odopmieHnu vcroib30BaH ab3anHeli oTcTyn 1,25 cm; ab3auHbiid nHTepBas 0; BeIpaBHUBaHHE T10
LIMPUHE CTPAHULIbI.
- OTUéT CofepKUT BCe HeOOXOAMMbIe 37IeMEHTBI: TUTY/ILHBIH JIUCT, Lie/b U 3aiaur paboThl, TeOpeTHdecKre
CBe/leHusl, JOTYILeHNs], TIOyYeHHbIe Pe3y/IbTaThl, BHIBOZBI.
- IIpu Habope GopMy UCTIOMB30BaH BCTPOeHHbIH pefakTop Microsoft Office Word (Microsoft Equation 3,0)
unu pefaktop MathType. ©opmysibl BeIpaBHEHBI 10 LiEHTPY.
- [Tocne kaxxgoit GopMysibl CTaBUTHCS 3arisATasi, a MepBasi CTPOKa C pacLIM(pPOBKOM HAUMHAETCS CO CJIOBA «THEe»
6e3 aBoeTours u Oe3 ab3aliHOTO OTCTYyTIA.
- Pucynku nipepicTaBnienbl B popMare: «PucyHok 1 — HaumeHoBaHMe», BEIDAaBHEHEI 110 LeHTPY, 6e3 ab3arjHoro
orcTyma. VIX KoJIM4eCcTBO SIB/ISETCS AOCTATOUHBIM [IjIsl TIOSICHEHHS TIOMyUeHHBIX pe3y/IbTaToB U 000CHOBaHMS
BBLIBOJIOB.
- [IpencraBneHHOe pellieHye 3a/laud COOTBETCTBYeT WHAWBUAYATbHOMY 3a/IaHUIO.
- [TostyyeHHbIe pe3ysbTaTh Pe/ICTAaBIeHbI B BU/ie TPadUKOB WU Tab/IHL] 3HaUeHHH U T103BOJISIIOT
MPOaHANMM3MPOBATE BAUSIHUE Ha Pe3y/IbTaT pellieHus 3a/lauu IPUMeHeHHs] Pa3/TMuHbIX YMC/IeHHBIX METO/[0B
pelleHHs 1 (U1) UX HaCTPOeK.
- BeiBozibI 0 TipogieniaHHoM pabote 060CHOBAaHBI M OMMPAIOTCS Ha MPeACTaB/IeHHbIe Pe3y/IbTaThl.
OrleHKa BBICTAB/IAETCS B COOTBETCTBUHU C MOMYUYeHHBIMU Oaniamu: 5-6 6asioB "ymoBieTBOpUTENBHO", 7-8
6annoB"xopomro", 9-10 6a1oB "OTIMYHO".

JuddepennupoBaHHbIi 3a4eT

JduddepeHtipoBaHHEBIN 3aueT MPOBOJUTCS B (hopMe YCTHBIX OTBETOB Ha BOTIPOCHI, ITepeyeHb KOTOPBIX
ripegctasiied B YMK gucturiiHbl. 3HaHWS, YMEHUsI Y HABBIKU CTYZEHTOB OTIPe/IeSIFOTCS CIeAYIOINM
obpazom:
- OLIEHKH "3aUTeHO-OT/IMYHO" 3aC/Iy)KUBaeT CTyAeHT, 00HApY>KUBLLIMI1 BCeCTOPOHHEe, CUCTEMaTHYeCcKoe U
rybokoe 3HaHWe yueOHOTO MaTepyasa, yMeHre CBOOOAHO BBITIONHATE 33/JaHus, TIPeAyCMOTpeHHbIe
MPOrpPaMMOii, YCBOUBIIIMM OCHOBHYIO M 3HAKOMBIN C JOTIOJTHUTE/ILHOM JINTEPATypPOU, peKOMeHI0BaHHOM
rporpaMmMoii. Kak ripaBusio, orjeHKa "OTJIMYHO" BBICTAB/SIETCS CTYAeHTaM, YCBOUBIIIUM B3aUMOCBSI3b
OCHOBHBIX MTOHATUH AUCIWITIMHBI B UX 3HAUEHUH [Ijis IPHOOpeTaeMoii Mpodeccru, MPOsIBUBIIIUM TBOPUECKHE
CIIOCOOHOCTH B MOHUMAHWH, U3/I0KEHUH U UCTO/Ib30BaHUH yUueOHOro MaTepuarna.
- OL|eHKH ''3aYTeHO-XOPOLLIO" 3aC/Ty’KUBAET CTY/IeHT 0OHAPY>KUBLIMH MOTHOe 3HaHKWe yueOHOro MaTepuarna,
YCIIEITHO BBITTOJTHSIOIIMHN MpelyCMOTPEHHBIE B IIPOrpaMMe 3a/laHHsl, YCBOUBIIME 0CHOBHYIO JIUTEPATYDY,
PEKOMEH/IOBaHHYO B TIporpaMMe. Kak mpaBusio, OLleHKa "XOpOIo" BBICTAB/ISETCS CTYIE€HTaM, ITOKa3aBIIuM
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cUCTeMaTU4YeCKUH XapakTep 3HaHWH 10 TUCHIUTUIUHE U CIIOCOOHBIM K UX CAMOCTOSITE/TbHOMY TTOTIO/THEHHUIO U
0OHOB/IEHHIO B X0/ie la/ibHelIel yueOHOH paboThl U podeccroHaIbHOM 1esITebHOCTH.

- OIIeHKH ''3auTeHO-Y/I0B/IeTBOPUTE/ILHO'" 3aC/Ty)KUBaeT CTYJeHT, 00HapYKUBIIINH 3HAHUS OCHOBHOTO yueOHOTro
Marepuasna B 00bemMe, HeoOXOAUMOM [Jisi labHeleld yueObl U Tipe/ICTOosIIel paboThI 0 CIeLUaaTbHOCTH,
CITPABJISIOIININCS C BBITOJTHEHWEM 3a/]JaHuH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIY C 0CHOBHOM
JIUTEpaTypoi, peKOMeHT0BaHHOM ITporpaMMoii. Kak mpaBuiio, orjeHKa "yZi0B/IeTBOPUTEIBHO' BBICTABISIETCS
CTy[eHTaM, IOy CTUBLINM ITOTPELTHOCTH B OTBETe Ha SK3aMeHe U TIPU BBIITOJTHEHNH IK3aMeHallOHHbIX
3a/laH|M, HO 00/1aZIaroIMM He0OX0[UMBIMU 3HAHUSIMHM JIJI1 UX YCTPAaHEHWUs T10/], PYKOBO/ICTBOM TPEero/iaBaTe/isl.
- OL|eHKa "He 3auTeH0" BBICTAB/ISETCS CTYJEeHTY, 0OHapY>KUBLLEMY TIPOOesibl B 3HAaHUSIX OCHOBHOTO YueOHOro
Marepuaria, JOMyCTUBLIEMY TIPUHLIMITNA/IBHBIE OIIMOKH B BHITIOJTHEHUH TIPelyCMOTPEHHBIX POrpaMMOi
3aganuii. Kak rpaBuiio, oljeHKa "He 3a4TeH0" CTaBUTCS CTY[EeHTaM, KOTOpbie He MOTYT TIPOAO/DKUATE 00ydyeHHe
WY TIPUCTYTTUTD K TIPOdeCCOHANBHOM AeATeTbHOCTH TI0 OKOHUAHHWHY By3a 0e3 /[0TI0/THUTE/TBHBIX 3aHATHH 110
COOTBETCTBYIOLeN AUCLIUIIIAHE.
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Paspen 1. Conporusiienue u WNupvBupyansHOE
6 11 |remoo0MeH UHJUBUAYaA/IbHOM| 52 | 26 16 10 26 30 | 30 MpaKkTUUeCcKoe
YacTHIbL. 3a/jaHue
Paspen 2. MopenuposaHue WNupvBuayansHOE
6 11 |pBYOKeHMS MHAUBHUAYaAbHbIX | 48 | 22 10 12 26 30 | 30 MpaKTUyeckKoe
YacTHI] B Ta30BbIX MOTOKAX. 3afjaHue
WNupvBuayansHOE
6 | 11 [Pasnen 3. Maremaruueckue |\ | 5, | g | 15 | 24 | 40 | 40 | mpaxruueckoe
Mo/e/1 AByX()a3HbIX TeueHHUI.
3ajaHue
Bcero 3a 11 cemecTp 144 | 68 | 34 | 34 76 | 100 | 100
Bcero mo AuCIUILIHHE 144 | 68 | 34 34 76 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.02

Bonpocbl omKkpbimoz2o muna:

Ne 1l [JailiTe KpaTkoe onucaHue KOHTUHYaAbHBIX DWIepOBbIX MOAX0A0B K OMUCAHUI0 AUCIIePCHOU
OEEIN

Ne 2 [aiiTe KpaTkoe onucaHue TpaeKTOPHBIX JlarpaHKeBbIX MOAX0J0B K OMHUCaHUIO JBHKEHUS
JTUCTIepcHOH (a3bl

Ne 3 [laiiTe KpaTKoe onucaHve KHHETHUECKUX CTaTUCTUYECKUX MOXO0Z0B K ONMCAaHUIO JUCTIepCHON
OEEIN

Ne 4 OnuumTe 0CHOBHOE pas/vuve Mexx1y NoAxXoAaMu Diniepa u Jlarpanka K O1caHuio
[BYDKEHUS CIJIOLIHOM Cpefibl.

Ne 5 OnummTe OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TeOPUU Ira30B.

Ne 6 [MosicauTe TIOHSATHE (DpaKIUii TP OITMCAHWM JUCTIEPCHOH (ha3bl B paMKax JlarpamkeBa
rnogxoza

Ne 7 OnuiMre UTepaljOHHBIN a/lrOPUTM Ji/Is1 PeLlleHus 3a/,aur O TeUeHUH rasa C YacTULlaMU

Ne 8 [TosicHUTe TIPUHLIUII BbiiesieHus hpakijuii B JIarpaHKeBoM TIOAX0e.

Ne 9 [Nepeunicnure fonyileHus], IPUHUMaeMble TIPU pacueTe TeueHU KysTTa.

Ne 10 [epeuricnute B1/IbI MHOTOKOMITOHEHTHBIX ITIOTOKOB B 3aBUCHMOCTH OT COCTaBa (as.
Bonpocbl 3akpbimoz2o muna:

Nel CoracHo ..., TeMJ0BOM MOTOK Yepe3 eIMHULYY TTOBEPXHOCTH (TTOBEPXHOCTHAA MJIOTHOCTh

TETUIOBOTO TIOTOKA) PaBeH MPOU3Be/IeHUI0 KO3 PUIMeHTa TeTUIONPOBOAHOCTU CPebl Ha
rpajueHT Temriepatypbl q= -\lambda grad T.

- runorese Pypee
- 3akoHy HrroTOHa - PixmaHa
- 3akoHy Hyccesbra

- BTOPOMY 3aKOHY TePMOJJUHAMUKH
Ne 2 Boeipaskenue \Pi=\left(-

p+\xi\left(\varepsilon_{xx}+\varepsilon_{yy}+\varepsilon_{zz}\right)\right)\mathrm{I}+2+E
OTMCHIBAET ...

- 3aKOH TpeHus HeroToHa

- 3aKOH HanpsbkeHWi Komu

- 3aKOH conpoTus/aeHus CTokca

- 3dKOH M3MeHEeHU KO/IMUeCTBa JBIM)KeHHA Hasbe — CTokCca

- 3aKOH nof00us PeiiHonbCca

Ne 3 CornacHo ..., INIOTHOCTb KOHBEKTUBHOTO TEIJIOBOTO MOTOKA Uepe3 MOBEPXHOCTb S MeXIy
TeJIOM, UMERIIUM TeMriepaTypy T_w , U )KuJKocThio ¢ Temmneparypoi T_\infty u
ko3 durmentoM Teryiootaaur \alpha Beruncsercs kak =\alpha\left(T_w-T _\infty\right)S.

- runorese Pyppe
- 3akoHy HrbroTOHa - PixMaHa
- 3akoHy Hyccesnbra

- BTOPOMY 3aKOHY TePMOANHAMUKU
Ne 4 3akoH 1oz006vst PefiHo/Mb/ICa [JIACHT, UTO ...

- K03¢hdULIMeHThI CUT U MOMEHTOB, /IeMCTBYIOIIUX Ha TeI0 B HeCKUMaeMOU JKUAKOCTH,
3aBUCAT TOJILKO OT urcia PeliHonb/ca

- K09¢OULMEHTHI CUJT U MOMEHTOB, IeMCTBYIOIMX Ha 00TeKaeMoe IOTOKOM TeJl0, 3aBUCST
TOJILKO OT umciia PeliHonbzca
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

- YUCJIO PEﬁHOHbﬂCa SABJIAETCA OCHOBHBIM KpUTEPUEM HO,ELO6I/IH BA3KUX CUJI U CUJI MHEPLHUH

- uyncno PefiHonbzca nipefcTassieT cob0i KOMOMHALMIO OTIPe/iesISIONIUX TeueHe TIapaMeTpOB
(cKopocCTH, BI3KOCTH U TIJIOTHOCTH)

ITpu uccei0BaHUY TEUEHUEH C)KUMAEMOM KUAKOCTH, a TAK)Ke TeUeHUH CO CBOOOJHOM
IIOBEPXHOCTHIO, 3aKOHBI [10[00KS BK/IIOUAIOT B Ce0s Unc/a ...

- Maxa

- PeliHonb/ica
- Opysa

- Hyccenbra
- Knyzcena

- [Ipanats

- Apxumesa
[Mapagoxkc Oitnepa - [JAnambepa 3aK/IFOYaeTCsl B TOM, UTO ...

- TIPY paBHOMEPHOM /IBIKEHUH TeJla B HeOTPAaHWUeHHOUM Macce HieaIbHOM >KUAKOCTH CHa
JI000BOTO COTIPOTHB/IEHHSI PaBHA HYIO.

- Ha cdepy, 00TeKaeMyro HieasbHOM )KUJKOCTBIO, He ZIeHCTBYIOT CUJIbI CO CTOPOHBI ITOTOKA.
- TIpY TIOTEHIMa/IbHOM 00TEeKaHWUH Tejla BI3KOU KHUKOCThIO TOAILEeMHAs CU/Ia paBHA HYJTIO.

- TIPY paBHOMEPHOM /IBWKEHUH TeJla B HeOrpPaHUUeHHOW Macce BSI3KOU JKUJKOCTH CUJia
J1I000BOTO COTIPOTHBJIEHHSI PaBHA HYIO.

IMapazsokc CTOKCa 3aK/THOYAeTCs B TOM, UTO ...

- 33/1aua O TUVIOCKOM OOTeKaHUH L[UIMH/PA MPOU3BOILHOM (hOPMbI HEOTPaHUUEHHBIM [TOTOKOM
BSI3KOM HEeC)KMMaeMOoM XXUIKOCTH He UMeeT pellleHusI.

- TIpY paBHOMEPHOM JBWKeHUH c¢epbl B HeOrpaHUUeHHOW Macce HfieabHOW >KUAKOCTH CUIa
71000BOTO COTIPOTHB/IEHUS PaBHA HYIIO.

- IpY TIOTeHLIKMa/IbHOM obTeKaHuH TeJa BA3KOMH JKUJKOCTBIO IMOAbEMHaAsA CHhJia paBHA HYJIIO.

T'uapocTatrueckas ToAbEMHas CHla, 00yc/IoB/IeHHast ZIeHCTBUEM Ha UaCTHUIY MOJIST CHJTBI
TSDKECTH WJTH aHAJIOTMYHOTO HEOJHOPOHOTO TIO/S CHUJT MHEPLIUH, Ha3bIBAeTCS CHJIA ...

- Apxumesa
- CadmanHa
- Marnyca
- Ctokca

- Baccs

- IpUCOeITMHEHHOW MacChl
Cuna BSI3KOTO TIOC/TeieCTBYS, 00y CIOB/IeHHAs [IOTIO/THUATETBHBIM COTIPOTHUB/IEHUEM

IBYDKEHUIO YaCTHLIbI CO CTOPOHBI TTOTOKA M3-3a U3MeHeHHesi OTHOCUTeTbHON CKOPOCTH
YaCTHUI[bI, HA3bIBAETCS CUJIA ...

- Apxumesa

- CadmaHa

- Marnyca

- CToKCa
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Ne 10

IICK-2.04
Ne 1
Ne 2
Ne 3
No 4
Ne 5
Ne 6
Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

- baccs

- IPYCOeTUHEHHOW MaCChI
Cwuna MarHyca BO3HMKaeT TIpH ...

- BpallleHWX YaCTHLIbl B HETIOABM>KHOM W/IN NBXYLIEeMCA JINHEHHO TIOTOKe
- IMOCTyIIaTe/IbHOM [BW>X€HHHU YdCTHUL] B 3dKPYUEHHBIX W BPAIldFOIIMXCS ITIOTOKAX
- HEHY/IEBOM 3HAU€HHWH BUXPS CKOPOCTHU B HECYILEM ITOTOKE

- ABVDKEHWHU YaCTHL] B HAITpaBJ/IEHWH, TMePIIeHAUKY/IAPDHOM HarlpaB/IeHWIO HeCyIlero roToka

Bonpocbl omkpbimozo muna:

Kak cBsi3aHbI ATHaMUUecKast U KWHeMaThuecKasi BSI3KOCTh?

B uém coctout napaziokc Jitnepa — [IAnambepa?

Cdopmynupyiite 3akoH CTOKCa Zjisi pacueTa COMPOTUB/IeHUsI Cephl B IOTOKe BSA3KOMH
JKUJIKOCTH.

Yucno Hyccenbra XapakTepusyeT OTHOLLEHHEe HHTeHCUBHOCTeH TerioobMeHa,
TIPOUCXOJALLIETO 3a CUlT ...

Yucno KHyziceHa XapakTepr3yeT pa3pe’keHHOCTh I'a30BOT0 ITOTOKA ¥ PABHO OTHOLLIEHHIO

OTHollleHre KaK1X TPOLIeCcCOB MepeHoca Tersa xapakTepusyeT uucio [ekse ?
OTHolLIeHre KaKUX CUJI XapakTepu3syeT uncio PeliHombzca?

OTHoLLIeHVe KaKUX CUJI XapakTepusyeT unciao Ppyna?

IMepeuncanTte peskKUMbI 00TeKaHUs Cephbl B 3aBUCHMOCTH OT /IMara30Ha unuces
PeiliHonbcCa:

[0...210],
[210...270],
[270...700],

[700 2500]

Ilepeunicire peXXUMBI TeUeHMs rasa C YaCTUL[aMU B 3aBUCUMOCTH OT Juaria3oHa yucesl
Kuyncena:

[0...0,01],
[0,01...0,25],
[0,25...10],

[10...00]
Bonpocbl 3akpbimo2o muna:
Cwua Marnyca, BO3HMKaroLas [Py BpalljeHWy YaCTHL| B Fa30BbIX II0TOKAaX, HarlpaB/ieHa

- NIepreHUKY/ISIPHO BEKTOPY CKOPOCTH HeCYILlero IoToKa
- 10 Kacare/jbHOM K TMOBePXHOCTY BPALLAIOIIeCsT YaCTULIbI
- KOJUTMHEeapHO BEeKTOPY CKOPOCTH HeCYILlero roToka

- B HampaBJ/IeHWH IrPpa/iueHTa JiaBjieHust ra30BOro MoToKa
Cura, o0yc/ioB/IeEHHasi BO3PACTaHUEM MHEPLMOHHOCTU YaCTHI], ABW)KYILIUXCS B BSI3KUX

IMOTOKAaX MW BOBJIEKAIOIIKWX B ABW)KE€HHE OKPYXKAIOI[HE UX CJIOU )XUIKOCTH, HA3bIBA€TCA
cuia ...

- Apxumesa

- Capmana
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Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

- Marnyca
- CToKca
- Baccs

- IpUCOeITMHEHHOW MacChl

IMogbéMHas cuia, 00yCoB/IeHHAas TMHEHHOW HEOAHOPOJHOCTRIO TIOTOKA Ha MaciiTade
YaCTHUL[bI, WK HAJTMUKMEM CJIBUTA CKOPOCTH B HECYII[eM M0TOKe, Ha3bIBAaeTCs CUJIA ...

- Apxumesa
- Capmana
- Marnyca
- Crokca

- Baccs

- IPUCOeTUHEHHOW MaCChI

B kakoli cucTeMe KOOP/UHAT IVIaBHbINA BEKTOP MOBEPXHOCTHBIX cul \vec{R}
MIPe/ICTaB/ISIETCS B BHZIE CYMMbI BEKTOPOB CHUJI I0O0OBOrO conpotuBienus \vec{X} u
moaALEMHOM crmbl \vec{Y }?

- CKOPOCTHOM
- 3eMHOU
- IeKapTOBO

- LWIAH/pUYe CKOM

SddekT, coCTosIIMIA B MOSIBJIEHAU I'PaIieHTa KOHIIEHTPALMH KOMIIOHEHTOB,

00y C/TOB/IEHHOTO I'Pa/IeHTOM TEeMIIePaTyphl, U CAMOTIPOU3BOJILHOM TIepeMellieHHH
BelllecTBa U3 6osee ropsiunx 06/1aCTel B XO/I0AHbIE, HA3bIBALOT ...

- TepModope3

- TepMoauddy3ust

- sddekr Jlroasura — Cope
- addexr rodypa

- sddekt bacca

- s¢dekr danbToHa
AddexT, cocTosAmMi B BO3HUKHOBEHUH Pa3HOCTH TeMIlepaTyp B MHOro(as3Hol crcTeme
BCJIe[ICTBHE Pa3HOCTU KOHLIEHTPaL[i KOMITIOHEHT CMeCH, Ha3bIBaloT ...

- TepModope3

- tepMoauddy3ust

- s¢dekr Jlronsura — Cope
- addexr [rodypa

- s¢dekt bacca

- s¢dekr dansToHa

C/IBUrOBOE JTAMHHAPHOE TeUeHUe BA3KOUW >KUJKOCTH MEX/Y BYMs Mapasie/bHbIMU, B
o0111eM cytydae, HETIPSIMOJTMHEMHBIMU, CTEHKaMH, O/fHA U3 KOTOPBIX /IBUTAETCS
OTHOCHTEJIBHO [IPYTOU, HA3bIBAETCSI TEUEHHE ...

- Kyarra
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- CToKCa
- Marnyca

- Capmana
Ne 8 YpaBHenust HaBbe - CTOKCa yIipoLaroTCs ¥ NepexofAaT B ypaBHeHHs CTOKCa s
T10JI3y1L[eT0 TeUEHUs MPU BBIMOJIHEHUU CIeAYIOLIMX JOMYIeHuUi:

- TeyeHHe BA3KOoe

- TeuyeHre HeCoKruMaemoe

- WHEPLUOHHBIMU C/Iard€MbIMU MOXXHO HpeHEGquL
- TeueHre CTallMOHdpHOe

- TeueHHe OLHOMepHOe
Ne 9 YpaBHeHus Hasbe - CToKCa ynpouiaroTcs ¥ epexofAT B ypaBHeHuUs Diliepa npy
BBITIOJIHEHUU CTIe[YIOLUX JOMyIeHHi:

- TeueHHe He BSI3Koe

- WCII0/Ib3YeTCsl MOZle/lb TepMUYeCKH COBeplIeHHOro rasa
- TeueHUe HeC)KUMaeMoe

- MHEPLMOHHBIMHU CJIaraeMbIMU MOKHO TIpeHeOpeub

- TeueHHe CTallMOHapHOe

- TeueHHe OLHOMepHoe
Ne 10 YpaBHeHus O3eeHa OT/IMYAOTCS OT ypaBHeHUI CTOKca TeM, uTo ...

- UICTHHHOE MHepruoHHoe ciaraemoe \rho(\vec{v}\ -V)\vec{v} B ypaBHenusix HaBbe -
CTOKCa anmnpoKCUMHUPYeTCs Mo TlapaMeTpaM HeBO3MYII[eHHOTo 1oToka \rho
(\ec{V}_oo-V)\vec{v}

- IPUMEHSAETCA Pa3/I0KeHKEe BEKTOPa CKOPOCTU U AaBJ/I€HHWS B PAALI IO LIe/IbIM
ITIOJIOXKUTE/IbHBIM CTeIleHsaM 4UMCila PEﬁHOHBACB

- MTHEPIJUOHHBLIMU C/Iard€MbIMH B YDABHEHUAX Haebe - CTOKCa MOXXHO npeHe6peqb

- paccMaTtpyBaeTcsl 00TeKaHWe Tejla HeorpaHMUeHHBIM MIOTOKOM BSI3KOM HEC)KUMAaeMOoH
SKUTKOCTU

20



