degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MuoromacmradHoe MOACIIUPOBAHUC B THAPOAUHAMUKC
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa QU3NKU BHICOKOTEMIIEPATYPHBIX TIPOIIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: C.A. Myp30B, KanJ. hu3.-Mar. HayK

[Iporpamma obcyxieHa Ha 3aceanny Kadenpbl PU3NKK BBICOKOTEMITEpaTypHBIX TiporieccoB 24.01.2025



AHHOTANMA

[pennaraemelii TiaH 3aHATHI A7 Kypca MHoromacmrabHOe MOJICIMPOBAaHUE B THAPOAMHAMUKE BKIIOUAET B
cebsl KaK TeOpeTHYECKHe, TaK U MPAKTUYECKHE ACIEKThl CYNEPKOMITBIOTEPHOTO MOJACIMPOBAHUS, OXBATHIBAS
IIMPOKUI CHIEKTP METOAOB M X NMpUMEHEHUs. B xoxe Kypca cTyneHThl OyayT n3y4yaTh HOBbIC KOHLEHIIMU H
npuoOpeTaTh HABBIKM BBIYUCIUTEILHOTO MOJEIHUPOBAHUS, YTO KpalHE BaXHO Ui COBPEMEHHBIX
HCCIIeOBAaHUN M MH)KCHEPHOM MpakTHKH. Pa3paboTka BICOKOIIPOM3BOANTENBHBIX BHIYUCIUTEIBHBIX CUCTEM U
QITOPUTMOB TI03BOJISIET MOJICIMPOBATh U AaHAJTU3UPOBATh YBEJINUNBAIOIINECS 00bEMbI JAHHBIX, YTO OTKPHIBAET
BO3MOKHOCTH ISl (PyHIaMEHTAIbHBIX UCCIIEIOBaHU.

B pesynbrare ocBOeHHMs Kypca NPOM30HAET O3HAKOMJICHHE OOYyYalolIMXcs C pa3lddyHbIMH BapHaHTAMHU
Oeccerounoro meroaa criaxkeHHbIX vactul (SPH) m ero cBsa3p ¢ monekynsipHo-muHamuyeckum (M)
MOJEJIUPOBAaHUEM, KaK C TOUKU 3PEHUs I0A0OMS BBIYMCIMTEIbHBIX MPOLEAYD, TAK U CONIACOBAHUS Pa3HbIX
MacmTaboB THIpoAMHAMIYECcKUX porieccoB B MJI u SPH.

1. leau u 3apauu

eap AUCUMNIMHBI

HAy4YUTHCS CaMOCTOSTENbHO BBHIOMPATh M peann3oBbiBaTh MeTon SPH juia pemenns 3agad MeXaHUKH
CIUIOIIHOM cpenbl. AHAIN3UPOBaTh pe3ynbTarsl M/l pacueToB ¢ TOYKH 3pEHHS THAPOINHAMUYECKOTO
TEUYEHMUs], IPOBOAUTH COMIOCTABIIEHUE PACYETOB Mpon3BeneHHbIX MeTogoM SPH n M/I.

3agauu AU CHUIIHHBI

O3HaKOMJICHHE O0ydJarommxcs ¢ OeCCeTOYHBIMHM METOJaMM pacdeTa MEXaHWKH CIUIOIIHOM Cpeabl B
CpPaBHEHHH C MOJIEKYIAPHO-AMHAMUYECKUMU MeTonamu. OO0o3HaueHue obnactell NpUMEHEHHS,
MPEUMYIIECTB/HEAOCTATKOB Pa3HBIX BapHAHTOB MAaTE€MaTHUYECKOH (DOPMYIHMPOBKH METOOB, BIIHMSHUS
WX HA BBIYMCIUTEIbHBIC 3aTPATHI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT MOWCK BapHaHTOB  pEIICHUS
. |mocrtaBieHHOW  TpPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 CriocoOeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
YK-1.3 PazpabarsiBaeT CTpaTEeruIo JOCTHKEHUS

CHUCTCMHOI0O Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio JeHCTBui IOCTAaBJICHHOM I1ICJIM KaK IIOCJICAOBATCIILHOCTh IIIAros,

npeaBuasa pe3yyibTaT KaKAOTO W3 HHUX W OLCHUBAA HUX

BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

JCATCIIBHOCTU

I[IK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.



- TEOPETUYCCKUE OCHOBAaHHUS PAa3IMYHBIX METOJIOB: JIArPAHXKEBBIC W OSUJICPOBBIC IEPEMEHHBIC,
06ecceTOYHBIE METOIEL;

- METOJIBI YaCTHII: MOJICKYJIAPHO-THHAMUUYCCKOE MOJCTUPOBAHUE JIJISl PEIICHUS YPABHEHUHN JIBUKCHUS
u SPH-MonenupoBanue il pelieHus: CUCTEMbl YPaBHEHHI MEXaHUKH CIUIOIIHBIX CPell MPUMEHUMO K
3aJ1a4aM BBICOKOCKOPOCTHBIX Je(hOpMaIni, yapHBIX BOJH U ICTOHAIIMH;

- pacnaj ynpyroriacTH4eckoro pa3pbiBa Mo YUJIKHUHCY.

YMETB:
- peaJI30BBIBaTh YIIOMSHYTHIE BBIIIE METOABI pacueTa ¢ MCIOIb30BAHUEM SI3BIKOB IIPOIPaMMHUPOBAHUS
WM CYUIECTBYIOIIMX [1AKETOB JJIs1 aTOMUCTHUYECKOIO ¥ FMIPOAUHAMUYECKOTO MOACIUPOBAHHUS;
- pemarp 3aJady pacrhaja yYIpyroIuIaCTHYECKOTO pa3pblBa B BEIIECTBE C JIMHEWHBIM 3aKOHOM
YIPYTrocTU M UI€aJIbHOM MOJIEIIbIO IUNIACTUYHOCTH € KpuTepueM Museca;
- AQHANIM3UPOBATh PE3YNBTAThl MOJEKYISIPHO-IMHAMUYECKOTO MOJAEIUPOBAHUS C IIENBIO IMOTYYEHUS
IUJIPOAMHAMHUUYECKUX [1apaMeTPOB TEUSHUsI B BEIIECTBE C TOUKU 3PEHUSI MEXaHUKH CIUIOIIHOM Cpelibl;
- pemars 3amadyy OO0 YCTaHOBJIEHHMHM CTAalMOHAPHOIO YAAPHOIO ()pOHTAa B TOABMKHOW CHCTEME
KOOPJHMHAT C UCII0Ib30BAHUEM OCBOCHHBIX METOJ0OB MOJICIINPOBAHMS;

BJIAJIETh:

- IPAaKTUYCCKUMHU HABbIKAMHU HCITIOJIB30BAHUSA YIIOMAHYTHIX BBIIIC MCTOO0B,
- TCOPETHUICCKUM alIaparoM, IO3BOJIAIOIINM IIPHU HeO6XO,Z[I/IMOCTI/I BHOCUTB KOPPCKTUBLI B U3YUCHHBIC
MCTOJABI ITIOJ KOHKPCTHYIO 3aaa4y.

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

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MHuoromacmraOHOE MOJAEIMPOBAHUE B 1 1 6
THAPOIMHAMUKE
Merton CIJIQXKEHHBIX YaCTHIL B
2 1 1 6
runpoarHamuke (SPH)
3 Monekynspras aunamuka (M) 1 1 6
[lapHOCTH B3aMMOIEHCTBUS KOHTAKTHOTO
4 2 2 6
SPH
5 IToBeimenue Tounoctu B SPH 1 MJ[ 2 2 6
6 3agaun ynpyromiacTU4eCKUM TEUEHUEM: ) ’ 6
teopust, SPH, M|
[lpakTHKa MOIECIUPOBAHUS  yHApPHBIX
7 2 2 6
BosiH B SPH
[IpakTHKa  MOIEIUPOBAHUS  yAAPHBIX
8 2 2 6
BOJH B M/]
9 CpaBnenue pesyneraroB M/l u SPH 1 1 6
MOZEIUPOBAHUS
10 |MeTon noABMKHOTO OKHA HAOIIOJCHUS 1 1 6
Hroro wacos 15 15 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. MHOroMacmrabHoe MOIETTUPOBAHNE B TUAPOMHAMUKE

OCHOBBI CYNEPKOMIIBIOTEPHOIO MOJEIMPOBAaHUS Ui METOJOB YacTHLl B aTOMUCTHYECKOM H
TUAPOJMHAMUYECKOM MOJAEIMPOBAHNUN: YPaBHEHUS [BIKCHUS M CUCTEMAa YpaBHEHMH MEXaHUKH
CIUIOIIHOM cpenabl. JlarpaHKeBbl U DHIEPOBBI IIEPEMEHHBIE B TUAPOAUMHAMUKE. MeTonbl 4acTHLL:
MOJICKYJIIpHasl WHAMHKa, OecceTOYHble METOAbl B THAponuHamuke. llpumepbl mpuMeHeHus B
3ajauax AETOHALUH, yAAPHBIX BOJIH U JIA3€PHOTO BO3AECUCTBUSL.

2. Merop crinaxeHHbIX YacTHIl B rupoanHamuke (SPH)

Kpartkas ucropus m Maremarndeckue OCHOBAaHMS METONa CINaxeHHbIX dactuil. DopmynupoBka
anmpOKCUMAIIMN YpaBHEHUH NBIDKEHUS HAa OCHOBE METOAA CIVIAXKCHHBIX vacTwil. [loHsTHe smpa
craxuBamomeil QyHKIMHA. AMIPOKCUMAIUS M CXOJUMOCTh MeToza. lIpumepbl Ui 3aKkperuieHHs
Marepuaia U CpaBHEHUE C alllPOKCUMAIMEd METOIOM KOHEUHBIX Pa3HOCTEM.

3. MonekynsipHas nuHamuka (M/])

OcnHoBbl M/l MozpenupoBaHHS W TEPEHOC PE3yJIbTATOB B MOJEIM MEXAaHHKH CIUIOLIHOW CpPEAb.
MogenupoBanre THUIpOAMHAMHUYECKHX TeueHul B MJI. AHanu3 MoONEKyIIpHO-IUHAMHYECKUX
pacyeToB C LENbI0 MOMYYEHNS JIOKAIbHBIX TEPMOJIMHAMUYECKHX U TAPAMETPOB JBUKECHHSI BEIIECTBA
C TOYKHU 3pEHUS CIUIOLIHON Cpesibl

4. ITapHoCTh B3auMoieicTBUS KOHTakTHOTO SPH

Konraktabiii MeTon craxkeHHbIX dactul (CSPH) u peanusanusi cOOTBETCTBYIOIIECH MpOrpaMMbl Ha
M3BECTHOM CTYIEHTY S3bIKE IPOrpaMMHUpPOBAHUs, JMOO ydacTHe B COBMECTHOM pa3paboTke
COOTBETCTBYIOLIEH uacTu ydeOHoro python-makera. [[nmua crmaxuBaromedl (yHKIHHM W paguyc
oOpe3aHne KOPOTKoJeHCTBYIOMEero norennuana. [laproe B3ammonericteue SPH-wactuir B metone
CSPH. Tlonnocteio narpamkeBo onucanue SPH: cpaBHeHHE cXxeMbl C HCIOJIB30BaHHEM TEH30pa
nedopmanuu/ckopoctd  AeopManuu. YIoMsHyTel  python-maker  peanmsyer  (QyHKIMOHAI
CUMTBHIBAHUS, TPOBEICHHUS pacyeTa YJapHOW BOJIHBI B YIPYTOIJIACTUYECKOH Cpele U BBIBOA
pe3yabTaToB B BHUJE MpOoQHIeH A MOAETMPOBAHMSA 3a/1ad MEXAHWKH CIUIOMIHOW Cpelbl METOI0M
CSPH Ha si3pike python. CTyneHT ©MeeT BO3MOXKHOCTD [10y4acTBOBaTh B PEIICHUH 3a/1a4 Pa3padOTKu
TaKOH NMPOTrpaMMBbI ITyTeM COOCTBEHHOPYYHOTO HAITUCAHUS OTJEIBLHOTO BEIYMCIUTEIEHOTO MOIYJIS.

5. IloBeimenne Tounoctu B SPH u M/

Cxema noBbIeHHOTO nopsiika Tounoctr Tuna MUSCL juist anmpokcuManuy 3Ha4eHH QU3NIECKUX
BeJIMYMH Ha KoHTakre SPH-wactun. Marpuna koppekuuu rpaaneHTOB. [ paHUIBI TPUMEHUMOCTH
METO/I0B MOBBIIIIEHHONW TOYHOCTH, IPEUMYILECTBA/HEOCTATKH. Peann3amys MEeTo0B B IporpaMme 1
CPaBHEHME C KJIACCUYECKUM KOHTAKTHBIM METOAOM YaCTHIL.

MonenupoBanue METAIIOB B MOJEKYISPHON-IMHAMUKE, NTpoOIeMa MapHBIX MOTEHIUANIOB, IPUMEP
[IOTEHIIHAJIa TOrPYKEHHOIO0 aToMa, CPaBHEHWE YMCIEHHBIX 3arpaT Juisl MapHOro MOTEHIWana |
IIOTEHIIMaJIa IOIPYKEHHOI0 aToMa ¢ pacCMOTpeHHbIMU MeTogamu SPH.

6. 3amaun ynpyromiacTU4ecKuM TedueHuem: Teopusi, SPH, M/]

Pemenune 3agaum pacnajga paspbiBa 110 YHWIKUHCY: IUIOCKasl yapHas BOJIHA M BOJIHA pa3pexeHUs B
YIPYTOIUIACTUYECKOW Cpele ¢ JMHEMHBIM 3aKOHOM YIOPYTOCTH M MOZEIBI0 IUIACTUYHOCTH C
MOCTOSHHBIM IPEAEIoM TeKydecTd 1mo Musecy. JleBuaTopHble U OOBEMHBIE HANpPsDKEHUS, TEH30D
nepopmanuii. SPH-anmpokcumanys ypaBHEHUH YIIPYyTromiacTHYECKOro TeUeHHs cpenpl. M3Bieuenue
HanpsbkeHud pon Muzeca u3z MJ1 MogennpoBaHusl.



7. IlpakTuka MoaenupoBanus yaapHbeix BoiH B SPH

Br160op ogHOTO M3 MaTepualioB U pacyeT yAapHOH aguadaTsl C HCHOIb30BaHNuEM. | paHUYHBIE yCIOBUSA
Bxofa M Bbixoma SPH-uactuir B oOmacte pacuera. CBEepX3BYKOBBIE M JIO3BYKOBBIC TEUCHUS H
MOCTAaHOBKA HEOTPAXKAIOIINX T'PAaHUYHBIX YCIIOBHM BX0/1a M BBIXOAA.

8. IIpakTka MOAETNPOBAaHNS yOAPHBIX BOJIH B M/J{

Pacuer ynaproit annabatel B M/ 1u1st BIOpaHHOTO Marepuana. [ paHudHbIe YCIOBHSI BXOAA U BBIXO/A
aTOMOB B MOJBMXXHOM cucteme orcueTa. OcOOEHHOCTH MOCTAHOBKH I'PAaHUYHBIX YCIIOBHH B Cllyyae
JI03BYKOBBIX M CBEPX3BYKOBBIX T€UEHUH, HEOTPAKAIOLINE I'PAHUYHBIE YCIOBHUS.

9. CpaBuenue pe3ynsratoB Ml u SPH monenupoBanus

[IepeHOC MakKpOCKONMYECKUX NAapaMeTpoB U3 pe3yapratoB MJ[ pacdeToB: I10oJIe JaBICHUS,
TEeMIIEpaTyphl, IUIOTHOCTH, CKOPOCTH TedeHHs cpeabl. [[oHATHE KMHETHYECKOW W MOTEHIMAIBHON
SHEPTUH, BUpHaJ, JaBlIeHHE cUcTeMbl aToMOB. [locTpoenne npoduiteii 1 mpoBepka cOrIacOBAHHOCTH
C THAPOAMHAMHYECKHM MOJAEIUPOBAHNEM.

10. MeTox oaBUXHOTO OKHA HaOJIIONEHUS

[TocranoBka 3agaun ynpaBieHUs JUisl JOCTHOXKEHHUSI CUCTEMOM 3aaHHOro coctosHus. [loctaHoBKa
3a/a4 OIEHKHM W HCIOJIb30BaHWE HAOOPOB OIICHOK /ISt YTOYHEHHWS COCTOSIHUSI CHCTEMBL. MeToa
MTOJIBIYKHOTO OKHA HAONIOIEHUsT Ha OCHOBE MOJAM(HUKAIMK TPAHUYHOTO YCJIIOBHUS W BO3ICUCTBHUSA HA
CHUCTEMy B CpPaBHEHHH C METOJIOM aJIaITHBHOTO OKHA HAOIOICHUS, OLICHUBAIOIINM COCTOSHHE
CUCTEMBI U MOAUPUITUPYIONTUM CHCTEMY OTCUETA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! MYJILTHMEIHA IPOEKTOPOM, MEJIOBOW WIIM MapKEPHOM TOCKOH.
6.IlepeuyeHnb pexoMeHYeMO JIMTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Boigaercs Ha 6a30BoH Kadenpe:
1. YUucnenHoe penieHre MHOTOMEPHBIX 3a1ad ra3oBoii auHamuky / mox pen. C.K. [omynosa, Hayka,
1976.
2. BerancnurenbHbie MeTobl B ruapoaunHamuke / Onnep b., @epudax C., mox pen. Porendepr M.
Mocksa, Mup, 1967.
3. YucrneHHOe MOICTUPOBAHNE JUHAMUKY Ta30B U T1a3Mbl MeTofamu yactull / M. @. MBanos, B. A.
lNans0ypt, yuebnoe nocodue MOTHU, 2000 .
4. ITpuHIIUTIBI KOMIIBIOTEPHOTO MOJICITMPOBAHUSI MOJICKYSIpHBIX cucteM / 1. ®penkens, b. Cmur, niep.
¢ aant. Hayunsrit Mup, 2013.

JomnonHurensHas aureparypa

Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Parshikov A.N., Medin S.A. Smoothed particle hydrodynamics using interparticle contact
algorithms // J. Comput. Phys. 2002. V. 180. P. 358-382.

2. Computer Simulation of Liquids / Allen M.P. Tildesley D. J., Oxford, Clarendon Press 1999.

3. Optimal estimation, identification and control / mox pen. K. Lee, Cambridge, The MIT Press, 1966,
pp. 67-72.

4. S. Murzov, S. Dyachkov, V. Zhakhovsky, Adaptive moving window technique for sph simulation of
stationary shock waves, Computer Physics Communications 298 (2024).



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmotpeHsL.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, M3y4arollud IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate u3yueHus MUCHUIUIMHBI CTYAEHT JIOJKEH 3HAaTh OCHOBHBIEC OMpPENETICHHS AMCIUIIUHBL,
YMETh MPUMEHITh TOJYYCHHBIE 3HAHUA YMETh MPUMEHSTh IOJYUYCHHBIC 3HAHUA [JIS1 PEILICHUS
Pa3TUYHBIX 3a/1a4.

YceneniHoe ocBoeHHe Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHSATHIA, IPETYCMOTPEHHBIX YY€OHBIM TNIAHOM TI0 JIUCITUTLINHE;

— BEJICHUS KOHCIICKTa 3aHATHH;

— BBIMOJIHEHUE 33/IaHUH TPAKTUYECKHMX CEMUHAPOB M CAMOCTOSTEILHYIO OO0pabOTKY MOIYYEHHBIX
pPE3YIbTATOB;

— aKTUBHOM CaMOCTOSITEITLHOW paOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JHUCUUILINHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMATUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: C.A. Myp3oB, kaHz. (pu3.-mMaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM

HaydyHOW 3aZade W HHTEPHPETUPOBATH  IOJyHYECHHBIE
pE3yNbTaThI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymbrare wu3ydyeHHs IUCHUIUIMHBI «MHOTOMAcIITA0HOE MONICTUPOBAHUE B  THIPOAMHAMUKE)

00yJaromuiics JOmKeH:

3HATb:

- TCOPCTUYCCKHUC OCHOBAHUA PA3JINYHBIX MCTOHOB: JIAIPAHXKCBBIC U SﬁHGPOBBIe NECPpCMCHHBIC,

06ecceTOYHBIE METOIEL;

- METO/BI YaCTHL: MOJCKYJIIPHO-INHAMUYECKOE MOACTUPOBAHNE AJISl PEIICHUS] YPABHEHUH JIBUKECHUS
u SPH-MoznenupoBaHue Ajsl pellieHUs] CUCTEMbl YPaBHEHUM MEXaHUKU CIUIOLIHBIX CPell IPUMEHUMO K
3aJa4yaM BBICOKOCKOPOCTHBIX JeopMaLnii, yIapHbIX BOJIH U IETOHAIINH;

- pacnaj ynpyromjaacTH4ecKoro paspbiBa 110 YUIIKHHCY.

yMeTh:

- peaJIN30BBIBaTh YIIOMSHYTHIE BBIIIE METOABI pacueTa ¢ MCIOIb30BAHUEM SI3BIKOB IIPOIPaMMHUPOBAHUS
WM CYUIECTBYIOIIMX [1AKETOB JJIs1 aTOMUCTHUYECKOIO U FMIPOAUHAMUYECKOTO MOACIUPOBAHHUS;

- pemarp 3aJady pacnaja YIpyroIuIaCTHYECKOIO pa3pblBa B BEIIECTBE C JIMHEWHBIM 3aKOHOM
YIPYrocTU M UI€aJIbHOM MOJIEIIbIO IUNIACTUYHOCTH € KpuTeprueM Museca;

- AQHAIM3UPOBATh PE3YNBTAThl MOJEKYISIPHO-TMHAMUYECKOTO MOJAEIUPOBAHUS C IIENBIO MOIYYEHUS
IUJIPOAMHAMHUUYECKUX [1apaMeTPOB TEUSHUsI B BEIIECTBE C TOUKU 3PEHUSI MEXaHUKH CIUIOIIHOM Cpelibl;

- pemars 3amadyy OO0 YCTaHOBJIEHHMHM CTAalMOHAPHOIO YAApHOrO ()pOHTAa B TOABHKHOW CHCTEME
KOOPJHMHAT C UCII0Ib30BAHUEM OCBOCHHBIX METOJ0OB MOJECIIMPOBAHMS;

BJaJeTh:

- IPAaKTUYCCKUMU HABbIKAMHU HCITIOJIB30BAHUSA YIIOMAHYTHIX BBIIIC MCTOO0B,
- TCOPETUICCKUM alIaparoM, IMO3BOJIAIOIINM IIPHU HCO6XO,Z[I/IMOCTI/I BHOCUTB KOPPCKTUBBLI B U3YUCHHBIC

MCTOJABI ITIOJ] KOHKPCTHYIO 3aaa4y.

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




B nHavane xaxmoro 3aHATHS IPOBOAUTCA KPATKUN OMPOC MO TEME MPEABIIYIIEro 3aHATHS.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bonpocs! k auddepeHurpoBaHHOMY 3a4eTy:

1. Ilokazats uro ko3dunuent Ilyaccona B marepuane MOAECTUPYEMOM MapHBIM MMOTEHIMAIOM BCETaa
paseH 0.25.

2. Ilokazarh, YTO NMOTEHUMAJ MOIPYKEHHOIO aToMa, HECMOTPSI HA MHOTOYACTUYHBIN BHUJ BBIPAKCHUS
JUId TOTEHUUAJIbHOM 3HEpruM, NpUd pacdyere CWI sl CUCTEMbl aTOMOB CBOAMTICA K JABYM
MOCJIEI0BATEIbHBIM LIUKJIAM 10 COCEISIM aTOMOB.

3. Paznoxuth B psia M MOKa3aTh CTENEHb alpoKcUManuu QyHKUMM y=1 u y=x2, eciu OZHOMEpHbIE
SPH-uacTuie! pasmepa d pacrionokeHbl Ha paBHBIX PacCTOSHUAX d ApYT OT Ipyra BIOJIb OCH a0CuuCC.
4. Tloka3aTh KakoBa TOYHOCTH AINIPOKCHMALMHM MPOU3BOAHON (QYHKIMH W3 MPEIbLAYIIEro BOMpoca
dy/dx c wucmonp30BaHHEM NPEMAJIOKECHHOTO siapa criaxupawomeidl ¢yHkuun. [IpomsBectu pacuer c
UCIOJIb30BaHUEM s3bIKa IIporpaMMupoBanus. Kak n3mMenurcs orser, eciu pacnoiaoxuts SPH-uacTuibl
HEpPEryIsipHO?

5. INony4ynTh COOTHONICHUSI MEXy IIMPUHON CIIIAXKUBAIOIIEH (QYHKIUH sIpa U PACCTOSHUEM MEXITY
PaBHOYZIAJICHHO PAcCIIONOXECHHBIMH YacTHUIIAMUA BIONb onHOW ocu SPH-uacTHmamu, mpu KOTOPBIX
JAHHOE SIJIPO CTIIAXKHUBaIOIIeH QyHKIMH almpOKCUMUPYET NPOU3BOAHYI0 GyHKInU dy/dx.

6. YucieHHO pewuTh 3ajady pachnaja paspblBa 10 YWIKMHCY W CpPaBHUTb C PE3YJIbTaToM
MonenrpoBanus Mmetogom SPH.

7. IIpeoOpa3oBarh pelieHne 3a1a4d pacnaja yrnpyromiacTHIecKoro paspbiBa o YHIKHHCY B METauIe
mpearnonaras, YT0 CKOPOCTh JIBHKCHHUS YIAPHOI BOJHBI M BOJIHBI Pa3pEeKEHUS] TOUHO PAaBHBI CKOPOCTH
3ByKa U MOJYYUTh aHAIUTUUECKOE BbIpPAXKEHUE.

8. Paccuurarh CKOpOCTh CXOOMMOCTH YIOMSHYTOM 3aJaud pacmaja pa3pblBa IpU MCIIOJIb30BaHUU
ONTUMAJIFHO BBIOPAHHOW IIMPHHBI criaxuBaromed ¢yHkuuu. CpaBHuTh KoHTakTHbIE M MUSCL
METO/bl C PE3YJbTaTOM Ha OCHOBE IPOLEAYPbl KOPPEKLMU TIPAJUEHTOB C IIOMOILBIO MAaTPULIbI
HopManu3anui. ONuIInTe, KaKue BU3yaJibHbIE pa3anyus NpoQuieil s npeacTaBIeHHbIX METOIOB?

9. Paccumnrare BBIXOJ YIaPHOM BOJIHBI M IPUXOJ, aKyCTHYECKOT'O UMITYJIbCa HA CBOOOAHYIO MOBEPXHOCTh
marepuana. Cpasuaute npodwim MJ] u SPH monenupoanwst.

10. PaccuuTarh BBIXOA YAApHOM BOJHBI M IPUXOJ AKyCTHMUECKOIO MMIIyJIbCa Ha TPaHULY
HeoTpakaromiero rpaanyHoro ycinosusi. Cpasaute M/l u SPH.

11. 3apaiiTe pacueTHYI0 00JIaCTh C TIOCTOSHHOW CKOPOCTBIO BXOZa M BBIX0Ja BemiecTBa. OnuIunTe, 4To
OyJIeT eclii CKOPOCTH BXO/Ia M BbIX0JIa OYyT pa3Hbie?

12. B BblIICONMCaHHOW pacyeTHOH 007acTH C paBHBIMH CKOPOCTSIMH BXOIA M BBIXOJA BBLACIHUTE
HeOoubIIyto obnacth aroMoB/SPH-uacTuil 1 u3MeHUTEe MX CKOPOCTh Ha (PMKCHPOBAHHYIO BEIUYHHY.
Boruncnnre 3aBUCMMOCTE CKOPOCTH LIEHTPA MacC BBIICICHHONW 00JIACTH YacTUIL] OT BPEMEHH.

13. B BbIIconucanHoON pacueTHON 001acTH ¢ PaBHBIM CKOPOCTSIMH BXOJla M BbIXO/Ia YMEHbIIATE (110
MOJYJII0) CKOPOCTh BbIXona. Mccienyiite, kak MeHsAeTcsi HaOmomaeMasi CKOPOCTh YIApHOW BOJIHBI U
OLICHUTE MPU KaKOH CKOPOCTH 3a PPOHTOM yAapHasi BoJiHA OyZeT HEMOABUKHOM.

14. Wcnonb3yst BEIYMCICHHYIO CKOPOCTh 3a ()POHTOM YZapHOM BOJHBI U W3 MPEIbIAYINEro BOIpoca,
3ajaiite pacueTHyo oOmacth, rae Pa3HOCTb MexIy CKOpOCThIO Bxoga M Bhixona PDukcupoBana.
[TompoOy¥iTe pazHbie CUCTEMBI OTCYETA, TIOCTPONTE 3aBUCIMOCTh CKOPOCTH JIBHXKCHHS YJAPHOU BOJIHBI
OT CKOPOCTH CHUCTEMBI OTCUETA.

15. Ilpemioxkute win peanusyiTe OAMH U3 IPEUIOKEHHBIX AJITOPUTMOB aBTOMATHYECKOIO IIOMCKa
TaKOW CKOPOCTH CHUCTEMBI OTCYeTa Ui MpedpIaylIe 3amadd, 4ToObl ylapHas BOJIHA OCTaBajach
HEIOJBHKHOM.

16. Ilycth rpynma aToMOB/4acTHIl W3 Bompoca 12 HW3MEHSET CBOIO CKOPOCTh IIEHTpa Macc M0
HekoTopoMmy 3akoHy f(t). [Ipemnoxure, kKak HEOOXOOMMO OPraHU30BAaTh T'PAHWYHBIE YCIOBHA U
MU3MEHEHHE CKOPOCTH CHCTEMbI 0TCYETa, YTOOBI 3Ta IPyIIa aTOMOB OCTABaIaCh BHYTPH MOJCIHPYEMOI
pacueTHOl obnacTu?

Kputepun onennBanus



Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
MPUHATHIX PELICHUH.

Ouenka omm4yHO 9 OamnmoB — BBICTABISAETCS  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
pELIEeHUH, C HEKOTOPbIMH HEIOUETAMH.

Onenka xopowo 7 6aJijIoB — BBICTABISACTCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyuYCHHbIC 3HAaHMUsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Ouenka xopomo 6 6aJIoB — BBICTaBIISETCS CTYIACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IpPaMOTHO H T10
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAEeT B OTBETE
WIM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

Onenka Xopouo 5 6aJijIoB — BBICTABIIAETCS CTYACHTY, €CJIH OH B OCHOBHOM 3HAET MaTepuall, rpaMOTHO
U IO CYLIECTBY M3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBJIETBOPHTENBEHO 4 Oamia — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HAHWM HEIOCTaTOYHO MpaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX HOHSTUH
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpPOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPHUTENHEHO 3 Oaia — BBICTABISECTCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIONIeMy OMHMOKA B (HOPMYITHPOBKAaX Oa30BBIX MOHSLTHH
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMH yueOHOH porpaMMbl, HEOOXOAUMBIMH IS JAJIbHEHIEro 00y4YeHUs 1
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HEyIOBIETBOPUTENLHO 2 Oaiiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIeH YacTu
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]a4.

OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISETCS CTYIACHTY, KOTOPBIi HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUI JUCUUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Onenka (qudQepeHIMPOBaHHBINA 3a4eT) BHICTABISICTCS 32 BBINOJHEHHE M CJady BCEX JIOMAITHHX
3aJlaHuil 10 yKa3aHHBIM BOIIPOCaM (CpeaHee apuMeTHIECKoe).



