®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

o AMCHUIIJIMHE:

10 HANPABJICHHUIO:
npo¢uib NOArOTOBKH:
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AHHOTANMA

B kypce nexmmii OyayT 3aTpOHYTHI BOIPOCHI, KaCAIOUIUECss MUCHONb30BAHUS MTAKETOB IPOTPaMM JJIsl PEIICHUs
3a1a4 Ta30- M TUAPOAMHAMHUKA C TPUMEHEHHEM MHOTONPOLECCOPHBIX BBICOKOIPOU3BOAUTEILHBIX
BBIYMCIIMTENIBHBIX KOMIUIEKCOB. B wacTHOcTH, OyZeT paccka3aHO O COBPEMEHHOM OTKPHITOM KOMILIEKCE
OpenFOAM. B kadecTBe OCHOBHOTO paboyero aaroputma OyIeT paccka3aHo 00 alrOpUTME, OCHOBAaHHOM Ha
TaK Ha3bIBAEMBIX PETYJISPU30BAHHBIX YPaBHEHUSIX TMAPOAWHAMUKH, OCHOBA KOTOPHIX OblIa co3mana B MIIM
nM. M.B. Kenneima PAH.

BynyT n3noxeHsl Crioco0bl MOCTPOCHUSI COOTBETCTBYIOIIMX YPABHEHHI, BADUAHT UX YHCICHHOW pean3alim,
ajlanTanys alropuTMOB JUIA UX BKJIIOYEHHS B TMaKeT. ByayT npuBeaeHbl prUMephl TOCTAHOBKU M PE3yJIbTaTOB
pemeHns KOHKPETHBIX 3afad. B Kypce mpeanonaraercss MPOXOXKACHHE CTYACHTAMH MAacTep-KIacCoB IIO
YHUCIEHHOMY MOJEIMPOBAHMIO THUMHWYHBIX 337a4 TEYCHHH BSI3KOM JKUAKOCTH M CHKMMAEMOro Trasza C
UCIIONIb30BaHMEM YKa3aHHOTO TTaKeTa.

[Ipennonaraercs, 4To Kypc OyAE€T COCTOATh U3 JICKIMU U JTaOOPATOPHBIX PabOT, KOTOpbIE OyIyT MOCBSIIECHBI

MPAaKTUYECKOH paboTe MOAEIMPOBAHNUS TEYCHUI HA MHOTOIPOLIECCOPHOM BBIYMCIUTEIHHON CHCTEME B TIAKETE
OpenFOAM.

1. lean u 3apa4n

Henp aucoMnInHbI
— OCBOEHHE CTyIeHTaMH (PyHIaMEHTaJIbHBIX 3HAHUN O METO/aX M MOJAXOAAX PEIICHUs 3a7ad TMHAMHUKH
rasa 1 >KUJAKOCTH Ha MHOIOIIPOLECCOPHBIX BBICOKOIPOU3BOAUTENIBHBIX BBIUUCIUTENBHBIX CHUCTEMAX C
MPUMEHEHHEM MIPUKIIAJIHOTO MporpaMMHoro komiviekca OpenFOAM.

3agauu AUCUMIIHHBI
- (¢hopmupoBaHue 0a30BBIX 3HAHUN B 00JIACTH MaTeMaTuYecKOro MOAEIMPOBAHUS B 3a7adax TUHAMUKH
KUAKOCTH W Ta3a C NPUMEHEHHEM HWHCTpyMeHTapus mnpukiagHoro komrmuiekca OpenFOAM kak
JUCLUUIUIMHBI, UHTETPUPYIOMIEH MOATOTOBKY CIHELHUATUCTOB B 00IACTH MaTeMaTHUECKOW (HU3UKU H
obecreunBaoel TEXHOIOTMYECKHE OCHOBBI COBPEMEHHBIX MHHOBALIMOHHBIX C(ep AesSTeIbHOCTH;
- o0yueHHe CTY[ICHTOB MPUMEHECHHUIO alllapara peryjisipu30BaHHBIX YPAaBHEHHH K 3a7auaM YHCIEHHOTO
MOJEJIMPOBAHUS B 3a/ja4aX AMHAMUKH KUJKOCTH H Tra3a;
- (¢opMupOBaHHE HaBBIKOB MOJCIUPOBAHUS, TPOBEACHHUS HCCIEIOBATEIbCKONH paboTHl U
BBICOKOIIPOM3BOIUTENLHBIX BBIUMCIICHU, WCTIONB3YS COBPEMCHHBIH MPUKIATHOMN
komruiekcOpenFOAM.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH
MaTeMaTHYECKHUH anmnapar ¥ alfOPUTMBI,

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOMN eI TEeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
O6ubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU




[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaoB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BONPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUIH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
MeToasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 YMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- 0a30BBIC CBCACHUA U IIOHATHUA O MOACIIAX W IMOAXOAAaX K MOACIUMPOBAHHUIO B 3aJadaXx JUWHAMUKH

KUIOKOCTHU U ra3sa,

- OCHOBBI NPUMCHCHUSA PCTYJIAPU30BAHHBIX ypaBHeHI/Iﬁ K 3aJa4aM 4YHCJICHHOI'0O MOACIHMPOBAHUA B

3aJlayax JMHAMHUKH KHIKOCTH U rasa;

- 0a30BBIE CBCIACHHUA U ITOHATHA 3(b(1)eKTHBHOﬁ pa6OTBI C IMPUKIIAAHBIMU IPOTPAMMHBIMHA IMTAKETAMU HaA
BBICOKOTIPOU3BOAUTCIIbHBIX BbIYHUCIIUTCIIBHBIX CUCTEMAX;
- OCHOBHOH I/IHCTPYMGHTapI/Iﬁ CO34aHus, OIIMCAaHUA U aHaJIn3a MOJACJIBHBIX 3a4a4 Ha OanFOAM

YMETb:

- UCCJIEAOBATb MAaTEMATUYCCKUC MOACIIN AJIsd pacucTa TCUCHUM KUJIKOCTHU U rasa,
- HCIIOJIB30BAaTh I/IHCTp}’MeHTapI/Iﬁ AJId MOACIIMPOBAHUA TMPOLCCCOB U SIBIICHUH B MMPUKIIAAHOM ITAaKCTC

OpenFOAM;

- AHAJIM3UPOBATh U BU3YyAJIU3UPOBATH PC3YyJIbTAThl MOACIUPOBAHNA paCUCTOB TCUCHUMN KHUAKOCTH U rada

B OpenFOAM.
BIIAJICTh!

- ammaparoM perysapru30BaHHBIX ypaBHGHI/Iﬁ K 3aaa4yaM YHUCJIICHHOI'O0 MOACIHMPOBAHUA B 3aJadax

JMHAMUKHU )KMIKOCTH U rasa;

- HaBbIKaAMHU YHUCJICHHOI'O MOACIIMPOBAHUA TCUCHUMN JKUAKOCTHU U ra3da € UCIIOJIb30BAHUCM IMPOTrpaMMHBIX

cpenctB OpenFOAM;

- HaBbIKAMH aHaJIN3a U 00paboOTKH pe3ynbTaroB pacueTa B cpene OpenFOAM;
- KyJIBTYpOH MoucKa U 0OpabOTKM aKkTyallbHOW HAay4yHOH mH(popMamnuu (CTared, KHUAT) Ha PyCCKOM H

AHITIMHCKOM S3BIKax B CETH I/IHTepHeT.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.



Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

1 [TporpammubIe MaKeThI Al ) ) 15
BBICOKOTIPOM3BOANUTEIILHBIX BBIYMCICHUH

2 VYpaBHEHUS Ta30- U THAPOINHAMUKH 4 4 10

3 PerynspusoBaHHbIE ypaBHEHHs Tra30- H 4 4 10
THIPOIMHAMHKH

4 LII/ICJ'IGHHB{C QJITOPUTMBL pemeHus 6 6 10
ypaBHEHU ra3oBoi ANHAMUKH
YucrieHHbIE aITOPUTMBI PEIICHHS 33134 C

5 Y4EeTOM 3¢ hekTos, OIUCHIBAEMBIX 6 6 10
TEUCHUEM BSI3KOM HEC)KUMaeMOM
KHUIKOCTH
YucIieHHBIE alTOPUTMBI PEIICHHS 331349 C

6 y4eToM 3¢ deKToB, OTIMCHIBAEMBIX 6 6 10
PUOTKEHUEM MEITKOI BOJIBI

7 JlomoJTHUTEbHBIE BOIIPOCH TP padoTe B ) ’ 10
OpenFOAM

Hroro yacos 30 30 75

IToaroroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzesiam)

Cemectp: 3 (Ocennuii)

1. HpOFpaMMHBIe MaKCThI JJIs1 BELICOKOIIPOU3BOAUTCIIBHBIX BBIYMCIICHUN

(@) MMporpaMMHbIX IHaxkeTax MNPUMCHUTCIIBHO
BBICOKOHpOI/BBOI[I/ITeHLHLIe BBIYUCIJICHUS.
I/IH,E[I/IBI/I,Z[yaJ'ILHLIC MaKCTbl, KOMMCPUCCKUC IMAKCTbhI, OTKPBITHIC IMAKCTHI. BBICOKOHpOI/ISBOI[I/ITCJILHLIe
CHUCTEMbI, CCTKH, IPUMEPHI. I[OCTOI/IHCTBa U HEOOCTAaTKU pas3IMYHbIX MMOAXOAOB K HAIlMCAHWUIO U

HUCITIOJIB30BaHHIO ITAKCTOB.

2. ypaBHCHI/IH ra30- U THAPOJNHAMUKHA

VYpaBHeHUS Ta30- U TUApPOAMHAMH-KH. OCHOBBI MX TOCTpOeHUs. MHBapuaHTHBIM BUA U 3aKOHBI
coxpaHeHus. YpaBHeHUs Diinepa, HaBre-CTokca, HEC)KUMAEMOW JKHUIKOCTH, MEJIKOW BOIBI, CMECEH

ra30B U JKUAKOCTEM.

Kpatkuit

K  3ajadam
HepeyeHb

3. PerymnsipuzoBaHHbIe ypaBHEHUsI ra30- U TUAPOAUHAMUKI

PerynspuszoBaHHble ypaBHEHMsI ra3o- W THApOAMHAMHUKH. IloCTpoeHme ypaBHEHUH Ha HpUMeEpe
[IPOCTPAHCTBEHHO-BPEMEHHOIO OocpeqHeHUs. CBsA3b PEry/sspU30BaHHBIX YPaBHEHUH U ypaBHEHUI

Haspe-Crokca

ra3o- W  THIPOJUHAMHKH.
BOCTPEOOBaHHBIX

4. YncneHHbIE aNTOpPUTMBI pELIEHNs YPaBHEHHM ra30BO TMHAMUKH

YuciaeHHbIe AJITOPUTMBI PCHICHUSA ypaBHeHI/Iﬁ ra3oBoOM JAVMHaAMUKH. MGTO,I[ KOHEYHOI0 00BeMma.

[Ipumeps! ero nprMeHeHHs K OMHOMEPHBIM U MHOI'OMEPHBIM 3a/1a4yaM.

Bxutouenue anroputMa KOHEYHOTO 00beMa B oTKpbIThIN nakeT Open-FOAM. ApxuB HCXOAHOTO Koa
Ha GitHub. Apxutekrypa. Pacmapamnenuanue.

OCO0OCHHOCTH pealn3alui,
aJITOPUTMBL. MacTep-Kiace 10 MOJSIMPOBAHUIO Ta30IMHAMUYECKUX TCUCHUH.

SIBHO-HESIBHBII

3aja4.



5. UucneHHble alropuTMbl pPeUIeHUs 3a7a4 ¢ yueToM 3()(EeKTOB, ONUCHIBAEMBIX TEUCHHEM BS3KOU
HEC)KUMAEMOM KUAKOCTH

VYpaBHEHUS AJIs1 ONMCAHUSI TEUCHUH BSI3KOH HEC)KMMAaeMON XKHUIKOCTU. EcTecTBeHHBIE IepeMeHHbIE U
nepeMeHHbIe (PyHKINS TOKa-BUXPb CKOPOCTH.

Bxutouenue uncienHoro aiaroputma B komivieke OpenFOAM: pacimupenue A MOACTUPOBAHUS
3a7a4 0 CMecsX, IMepeHoce NMPHMECH, 3ajadax C y4eToM 3((EKTOB MOBEPXHOCTHOTO HATSKCHUS.
MacTep-KJiacc 1o yKa3aHHBIM 3aJadam.

6. UncneHHBIC alTOPUTMBI PEIICHHS 3a1a4 ¢ ydeToM 3((EKTOB, ONMUCHIBAEMBIX MPUOINKCHIEM
MENIKOHN BOJBI

VYpaBHEHUS TUAPOAMHAMUKH B HMPUOIMKEHUM MEJIKOW BOAbI. UMCIEHHBIC aJrOPUTMBI PELICHUS C
HCIOJIb30BaHUEM PETYIISIPU30BAHHBIX YPABHEHH.

Bxirouenne anroputmoB B makeT OpenFOAM: [lpumeps! pemieHHBIX 3a1ad. ba3oBble MPUHIIUIIBI
HACTPOMKHM pacueTHBIX ciydaeB. MacTep-KjlacC MO0 MOACTUPOBAHUIO TEUYECHUH JKUIKOCTH B
HENTyOOKUX BOJIOEMAaX.

7. JlononHUTENBHBIE BOTIPOCH pHu pabote B OpenFOAM

OtkpoiThiii maker OpenFOAM 1 MOCTPOCHUE CETOK, NOAKIIOYCHNE JOTOTHUTEIBHBIX MOIYIICH ISt
BBIUMCIICHUS KOO QUIIMEHTOB TMEpPeHoca, YCIOBHM Ha CTeHKax, rpaduyeckoil o0paboTKu
pesynbraroB. [lepcriekTuBbl pa3Buths OTKpbITOro nmakera OpenFOAM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYueGHast aynuTopus AJ1s1 IPOBEICHHs 3aHATUH JIEKLMOHHOTO THIIA, OCHAIIEHHAS MAPKEPHOU JOCKOH 1
Ha0OpOM MapKepoB, KOMIIBIOTEPOM, MOJKIIOYEHHBIM K ceTH «VIHTepHeT», MyIbTUMEAUHHBIM
MIPOEKTOPOM M IKPaHOM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopus paznoctabix cxem [Tekct] / A. A. Camapckuii - M.Hayka, 1983
2. Pa3HOCTHBIE METO/IBI pElICHUs 33124 Ia30Boi quHaMuku [TekcT] : y4. mocoOue Juist By30B : JIOIL.
I'oc. kom. CCCP / A. A. Camapckuii, 1O. I1. [TonoB .— 5-e uzn. — M. : Ku. gom "JIMBPOKOM", 2009
—424 c.
1.JTanpay JI.J., Jludgmun E.M. 1.6. I'nnponunnamuka. Mocksa, Hayka, 1986.
2. bepn I'A. MonekynspHas razoBas AuHaMmuka. Mocksa, 1981.
3. Hleperos KO.B. Maremaruueckue Mojiesi THAPOJMHAMUKY. YuebHoe nocobue. Tepsb, TBepckoit
roc. YauBepcurer, 2004.
4. Jlupmm E.M., ITuraesckuit JLIL. 1.10. ®usnueckas kuHetnka. Mocksa, @usmariut, 2002.
5. Emuzaposa T.I. KBa3zurazogunammdeckue ypaBHEHUSI M METOMIBI paciyeTa BA3KUX TeueHuil. Mocksa,
Hayunsiii mup, 2007.

JomnonHutensHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

— OnekrponHas oubnnoreka UM um. M.B. Kenapiiia PAH: https://keldysh.ru/e-biblio/
— Bazaknur u xxypHaioB uznarenbcTBaSpringer:https://www.springer.com/gp/



— baza xuur u xxypHanoB m3narenscta Elsevier: https://www.elsevier.com/books-and-journals

1. Caiit mocesimiennsiii OpenFOAMhttps://openfoam.org/guides/
2. CaiiT aBropa JIeKIui ¢ JOMOTHUTEIbHBIMYU MaTepranamuhttp://elizarova.imamod.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunarops! u Tpancnstops! ajst si3bika C++, 6ubnuorexka OpenMP, 6ubnaunorexa MPI, noctyn
kBeO-cepBuc GitHub, cpena OpenFOAM

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare M3yyeHUs AUCUUIUIMHBI CTYACHT JOJKEH 3HAaTh OCHOBHBIE OMNPECICHUS, MHOHSTHS,
aKCHOMBbI, METOJbI JJOKa3aTEIbCTB.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIICKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEIHA3HAUYCHHBIX IS CAaMOCTOSTEIBHOTO  M3Y4CHWUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBONCTB;

— BBINOJIHEHNE J1a0OpaTOPHBIX paloT, JUIA OCO3HAHUS CBA3EH MEXKIy Teopueill W MPaKTUIECKHMHU
HaBBIKAMU;

— MOJATOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.

PyKoBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBbHOW pPabOTO CTyneHTa OCyIIecTBIseTcss B (opme
WHIMBUyaJbHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTODPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: T.I. EnuzapoBa, a-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUH anmnapar ¥ aJlfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3a1aun B COOCTBEHHOM
Hay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MellcHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaoB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEI0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare nzydeHus: AMCUMIUIMHBL «Peryssipu3oBaHHbIe YpaBHEHUS MIPU MOJIEIMPOBAHUH 33/1a4 TUHAMHUKH
raza u xunkoctd B OpenFOAM)» o0yyaromuiics T0mKeH:

3HATb:

- 0a30BbIe CBEJCHHSA WM TMOHSITHS O MOJENAX W TMOJAXOAaX K MOJEIMPOBAHUIO B 3ajadax JUHAMHKU

KHUAKOCTH U Ira3a,

- OCHOBBI NPUMEHEHUS PEryJIIpU30BaHHBIX YPaBHEHHUH K 3ajauyaM YHCIEHHOIO MOJEIUpPOBAHUS B

3agadyax JUHaAMHWUKH ) KUIKOCTHU U ra3a;

- 6a30BbIe CBeJleHNS U TTOHATHS d((EKTUBHON pabOTHI ¢ MPHUKIIATHBIMU IPOTPAMMHBIMH TTaKeTaMHu Ha
BBICOKOTIPOM3BOJAMTEIILHBIX BEIYUCIHTEILHBIX CHCTEMAX;
- OCHOBHOWM MHCTPYMEHTAapHil CO3aHus, ONMCAHUs U aHaJIn3a MOAETBHBIX 3a1a4 Ha OpenFOAM.




yMeThb:

- ACCIIeI0BaTh MaTeMaTHYECKHE MOJIENH Ul pacuyeTa TeUeHNH KUIKOCTH U ra3a;
- MCIIONB30BaTh WHCTPYMEHTApUi AJIs1 MOACIUPOBAHUS MPOLECCOB U SBJICHUN B MPHUKIATHOM IaKeTe
OpenFOAM;
- aHaJU3UPOBATh U BU3YaJIU3UPOBATH PE3YJBTAaThl MOJCINPOBAHMS PACUETOB TEUCHHI KUAKOCTH U Ta3a
B OpenFOAM.

BJIA/1eTh:

- anmapaToM peryJspU30BaHHBIX YPaBHEHHH K 3aJadaM YHCICHHOTO MOJICIMPOBAHUS B 3ajadax
JMHAMMKH KUIKOCTH U ra3a;

- HaBBIKAMH YHCJICHHOTO MOJICIIMPOBAHMUS TEUCHHI )KUIAKOCTH M T'a3a C UCIOIB30BAHUEM MIPOTPaMMHBIX
cpenctB OpenFOAM;

- HaBbIKAMHM aHaJIn3a U 00paboOTKH pe3ynbTaroB pacueTa B cpeae OpenFOAM;

- KyJIBTYpOH Moucka U oOpaboTKH aKkTyallbHOW HAay4yHOH mH(popMamnuu (cTared, KHUAT) Ha PyCCKOM H
AHIIMHACKOM $SI3bIKax B ceTH MHTepHeT.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MIPOLUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuarouuxcst

1.Ilpouenypel  ocpenHenus. IlpocTpaHCTBEHHblE U IIPOCTPAHCTBEHHO-BPEMEHHBIE  CPEIIHUE.
Unte-rpanbable  3akoHbl  coxpaHeHus. llepexox k  auddepeHUMANbHBIM — ypaBHEHHSM.
JuddepeHunanbHble ypaBHEHNS B BUJIE 3aKOHOB COXPAHEHHS.

2. Kunaccuuecknii crnoco® 3aMbikanus — ypaBHeHusi HaBwe-CTokca u  ypaBHeHus Diinepa.
Huccuna-TuBHas QyHKIUS.

3.HeTrpaguunoHHslii crnoco0 3aMbIKaHUS — KBa3WTa30JMHAMUYECKHE M KBa3UTHAPOAMHAMUYECKHE
(KTO) cucremsr. Ilocrpoenue KIJ| cucrem Ha ocHOBe ocpeaneHus: ypaBHeHuit HaBbe-CtTokca mo
Ma-JIoOMy TpPOMEXYTKy BpemeHu. Bupn ypaBuenmit HaBre-Crokxca u KIJ] ypaBHeHW#l ansi miiockoro
OJJHO-MEPHOI'0 TEYEHUSI.

4.YucrneHHbI1 aNTOpPUTM pelIeHHs OJHOMEpPHBIX 3aJad Ta30BOM JAMHAMHUKH. Pa3sHOCTHBIE
anmnpoKCUMaIusl HECTAllMOHAPHBIX ypaBHEHWM. HampaBieHHbIE pasHOCTH W IEHTpaJIbHBIE PA3HOCTH.
KTl ypaBHeHus: 1isi OCTPOEHHS] YMCIEHHOTO alropuTMa. BBeneHne WMCKyCCTBEHHOW IUCCUTIAIUH.
3anaua o pacnajae CHIILHOTO Pa3phiBa.

5.YpaBuenuss HaBbe-Crokca /uis IByMEpHBIX IJIOCKMX TeUeHHWIl. 3ajjadya o TEUEHHH Ta3a B KaHaje.
HauvaneHble u rpannunsle ycnosus. IIpumep Tounoro pemenus — redenue Kyarra. Teuenue Ilyaseitns
JUIsL COKMMAEeMOro rasa.

6. UuCleHHBI anropuTM peIIeHUs JBYMEpPHBIX 3ajad Tra3oBOM JAWHAMUKH. Pa3zHocTHas
anmnpoKCUMa-1IMsl HECTAIlMOHAPHBIX YPaBHEHUH. ANNPOKCMMAlMs TPaHUYHBIX YCJIOBHH C IOMOIIBIO
¢GuKTUBHBIX y310B. OIHOPOAHOCTH pasHOcTHOW cxembl. Mcmons3oBanme KIJl cucrembr s
MTOCTPOEHUS KOHEYHO-Pa3HOCTHOM cxeMbl. MckyccTBeHHas nuccumnanus. lIlpuMep NOCTaHOBKY 3a1a4u
YHUCIIEHHOTO MOZETH-POBAHUS TEUCHHS 32 0OPATHBIM yCTYIIOM.

7.Crioco0 mocTpoeHUs] pa3HOCTHOM allpOKCHUMAallMK YPaBHEHUH Ta30BOW JMHAMUKH Ha TPEYTOIBHBIX
HECTPYKTYPHpPOBaHHBIX ceTKax. [locTpoeHue pasHOCTHOMN CXEMBI.

8.VpaBuenue bombimana. BI'K npubnmkenue. [loctpoeHne MOMEHTHBIX ypaBHEHWH. PaBHOBecHas
¢yHKuus pacmnpeneneHuss W ypaBHeHus Oinepa. @Dynxuus pacnpeneneHuss Haswbe-CTokca wu
ypaBHe-uust HaBre-CToKCa.

9.KuneTnueckuil BBIBOJ KBa3UTa30AMHAMHUYECKUX YpaBHEHUN. MoIeIbHOE KHHETHYECKOE YPaBHEHHE.
[Ipumep moctpoenuss KI/| cucremsr anga ogHomepHoro miaockoro tedenus. llpenctaBnenne KIJ|
YpPaBHEHU B BUJI€ 3aKOHOB COXPaHEHUS.

KoahduimeHThI BA3KOCTH U TETIONPOBOIHOCTH.

10.Coco6bI mocTpoeHUs MOMEHTHBIX YpaBHEHUH Ui HEpaBHOBECHBIX TeueHHi: HepaBHOBecHOCTH
MEKIY MOCTYNAaTeIbHOM 1 BpalllaTeIbHON CTEIIEHIMH CBOOOIBI.

OOMeHHBIe crlaraeMble B YpaBHEHUN SHEPTHN.

11.MoMeHTHBIE ypaBHEHUS Ui JBYXKOMIIOHEHTHOM cMecu ra3oB. OOMeHHBIE claraemble B
ypaBHE-HUH UMITYJIbCa ¥ SHEPTUU.



12.YpaBuenuss HaBbe-CTokca sl BA3KHMX HEC)KMMAeMBIX TeueHumil. TeopemMa o auccumnaiuu
KHHETH-4ecKoi sHeprun. JuccunaruHas ¢pynkuus. [Ipubnmxenne byccunecka. Bun ypaBHeHuit nis
IUIOC-KOI'0 JIByMEpHOro TeueHus. [IpuMepsl TOUHBIX pelieHuil — 3akoH Apxumena, teueHus Kysrra u
Ilya-3eig 1u1st IIOCKOTro KaHajia.

13. UucnenHoe pemieHne ypaBHeHmii Hapwre-CTokca st BS3KOM HEC)KMMAaeMOW KHIKOCTH.
EcrecT-BeHHbIE NepeMEHHbE U MEepeMEHHbIe «(QYyHKIHS TOKa — BHUXPb CKOPOCTH». YpaBHEHHS
[lyaccona nist nasnenust U QyHkun Toka. OcoOEHHOCTH MMOCTAaHOBKU IPaHUYHBIX yciaoBui. [Ipumep
[IOCTAHOBKU 337241 YMCIEHHOTO MOJEIIMPOBaHMsI TEUEHUs B KaBEPHE.

14.du3nyeckuil CMbICT ypaBHEHUH B NPUOIMKEHUHM MEJKOW BOIBI. YPaBHEHHsI MEJIKOW BOABI Kak
0a-poTpornHOe MpHOIMKEeHNEe ypaBHeHUN Jinepa. Yucno @pyna u aHanorus ¢ ra3oJMHAMAYECKUMHU
Te-4YeHUSIMH. YCIIOBHE THIPOCTATUYECKOTO PABHOBECHS.

15. 3agaya o mpBDKKE BOABI M 33Ja4d O pacmajae paspbiBa. ABTOMOAEIbHBIE pelieHus. UncieHHble
anIpOKCUMAalMA ypaBHEHUN MEJIKOW Boabl. MoAeIMpoBaHWE TEYEHUH C 30HAMM CyXOIO JIHA.
Perynspru3oBaHHbEIE ypaBHEHUS KaK OCHOBA I YACIEHHBIX aJITOPUTMOB PEIICHUS YPaBHEHUIN MEIKON
BOJIBL.

Kpurepun onennBanus
Onenka otnuuno (10) BbICTaBIsIeTCS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TUCIUILIMHEI, POSBIISIIOIIEMY HHTEpEC K JaHHOH MpeIMeTHON
obnacty, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO W TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSATHIX PEILICHHA.
Ouenka omnyHO (9) BBICTaBISETCS CTYIACHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TMCHHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh X Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIIBHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTMYHO (8) BRICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PEILICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Onenka xopomio (7) BBICTaBIsIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY HM3JIaraeT €ro, yMeeT IPUMEHSTH IOJy4YCHHbIE 3HAHHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOJyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopouio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO | IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B M3JIOKEHUHU IIPOrPAaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOKku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouiblIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIIsCTCS CTYHOCHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI U BOOOIIEC HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH



HuddepeHMpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCA IO WTOTaM TEKyLIeH YCIEeBAaeMOCTH W CHa4H
3aaHuil M APYTMX BUAOB PabOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI U (WJIH) IIyTeM
OpraHu3aluy CIIENUaILHOTO OIIPOCca, MPOBOAUMOTO B YCTHOU M (MJIM) MUCbMEHHOH (opMme.

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa olyuaromemycs: mpenocraBinsercd 30 MUHYT Ha
noaroroBky. Ompoc oOyuaromerocs mo Owiery Ha auddepeHUIHpOBaHHOM 3aueTe HE JOJDKEH
IIPEBBIIIATH OIHOTO ACTPOHOMMYECKOI'0 yaca.



