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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: YucneHHbIe METOBI I YPAaBHEHHUH B YaCTHBIX MIPOM3BOIHBIX
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
NpoduJIb MOATOTOBKH: MaremaTrndeckoe MOICIUPOBAHNE U KOMITBIOTEPHbBIE TEXHOJIOTUH

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BIYUCITUTEIHHON QU3NKU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 75 4ac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocraBui: W.b. Iletpos, a-p ¢hus.-mar. Hayk, npodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl BEIMUCIUTENbHON Gu3uku 28.05.2023



AHHOTANMA

B mporpamMmy maHHOrO Kypca BKIIIOYEHBI OCHOBHBIE pa3feiibl BBIYMCIUTEIBHON MaTeMaTHKH: TEOPHs
MOTPEIIHOCTEH, Teopus anmpoKcUManuu (yHKIHHA, BBEICHHE B METOJbl MAIIMHHOTO OOyY€HMs, YHCIICHHbIC
METOJBI PEIICHUS JIMHEWHBIX U HEIMHEHHBIX CHCTEM YpPaBHEHUH, YHCIEHHOE MHTETPHUPOBAHUE, YMCIECHHOE
penieHne 0ObIKHOBEHHBIX Ju(depeHIaIbHbIX YPaBHEHUI U YPaBHEHHH B YaCTHBIX MTPOM3BOIHBIX.

B xone m3ydeHus Kypca cTyleHT OyleT MMETh CIEAYIONINE KOMIICTCHITIH:

- 3HAHMUS OCHOBHBIX BBIYMCIUTEIBHBIX METOAOB, MPUMEHSEMBIX JUISl alIPOKCUMALUN (DYyHKIHHA, pELICHUs
JUHEHHbIX W HEJIMHEHHBIX CHCTEM YpaBHEHMH, IudQepeHIuaNbHbIX ypaBHEHUI (OOBIKHOBEHHBIX U B
YaCTHBIX MPOU3BOAHBIX), YUCICHHOTO HHTETPUPOBAHUS;

- YMCHUC IIPUMCHSATD YUCJICHHBIC MCTOABI JJIS1 PCHICHUA KOHKPCTHBIX BBIYUCIIMTCIBHBIX 3a/1a4;

- YMCHHUC UCCJICA0BATb BBIYUCIUTCIIbHBIC MECTOABI HA CXOAUMOCTD, alllIPOKCUMAIIUIO, YCTOI\/’I‘{I/IBOCTL;

- YMCHHUC CTPOUTH BBIYUCIIUTCIIBHBIC AJITOPUTMBI JJI1 pCHICHUA KOHKPCTHBIX 3a1a4 € IOMOMIBIO KOMIIBKOTEPA,
- YMCHHC pClIaTh KOPPCKTHO MOCTABJIICHHBIC 3a/1a4M C IIOMOIIBIO KOMIIBKOTCPA,

- YMCHHUC aHAJIM3UPOBATH IMOJTYUYCHHBIC YHCJICHHBIC PCIICHUA,

- YMCHHUC pa6OTaTB C OHJIANH B HUHTCPHCT y‘le6HBIMI/I pecypcamMu.

Bce YKa3aHHbIC KOMIICTCHIIUN PCAJIM3YIOTCA U IPOBCPAIOTCA B XOAC

y4eOHOTO Tpolecca ¢ UCIOJIb30BAHUEM JICKIIMH, CEMUHAPOB, JIAOOPAaTOPHBIX PadOT, 3alaHUl, KOHTPOJIBHBIX
paboT, 3a4eTOB, OHJIAH PeCypCoB.

1. lean u 3apa4n

Henp aucoMnInHbI
CdopmupoBath y CTYIEHTOB CUCTEMAaTHUECKOE MTPECTABIECHHE O:
1) MeTomax mpuUOIMKEHHOTO pelIeHUs Hanbosee pacpoCTPaHEHHBIX 0a30BbIX THIIOB MaTeMaTHYECKUX
3a1ay;
2) UCTOYHHUKAX MOTPELUIHOCTEN U METO/IaX UX OLICHKH;
3) MeTonax peuieHns aKTyalbHbIX IPUKIAIHBIX 33/1a4.

33]13‘[1/[ JAUCHUIIINHBI

1) OcBoecHue MaTcpuajia OXBATbIBAOIICTO OCHOBHBIC 3a/1a4W U MCTO/bI BBIYMCIIMTSIHHONM MaTEMAaTHKH.

2) q)OpMI/IpOBaHI/IC HOCJIOCTHOTO MPCACTABJICHUA O YHCICHHBIX MCTOHAAX PCHICHUA COBPCMCHHBIX
HAay4HbIX NPUKIJIIAAHBIX 3aJ1a4.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyet 3aaaqy, BBIAEISSA 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

MOCTaBJICHHBIX 3a/1a4
VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPELICHUS

3a1auu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,

OIIK-1 Criocoben TIPUMCHATD MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU

(dyHIaMEHTaIbHbBIC 3HAHUS, MOJTyYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

npodeccuoHaIBHON 1S TeTbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

OO0acTh NPUMEHEHHS, TEOPETUYECKUE OCHOBBI, OCHOBHBIE NPHHIUIBI, 0COOCHHOCTH M COBPEMEHHbIE
TEHACHLUUH Pa3BUTHUS METOJOB BBIUMCIIUTEIIEHOW MaTEMaTUKH.




YMETb:
[TpuMeHATh METOIBl YMCICHHOTO aHanW3a Ul MPUONMKEHHOTO peIIeHHs 3ahad B 00JacTH CBOEH
HAy4YHO-HCCIIEA0BATEIbCKON paboThI.

BIIAJIETh:
[TporpaMMHBIMU CpeaCTBaMH pa3pabOTKU BBIYMCIUTENBHBIX aJITOPUTMOB U MPOTPaMM, CIIOCOOaMHU HX
OTJIAJKH, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEAITM3OBAHHOIO aJITOpUTMA
TEOPETHUUECKHUM OLIEHKaM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Bapuanmonso- u
MPOEKLMOHHO-Pa3HOCTHBIC METO/IbI
1 poer P " 4 6 10

[IOCTPOEHUSI Pa3HOCTHBIX cxeM. Mertoxn
KOHEYHBIX 3JIEMEHTOB.

UmncneHHble METOJIBI PELICHHUS IMHEHHBIX
2 YpaBHEHH B YAaCTHBIX MPOU3BOIHBIX 4 4 10
napaboIMYeCcKOro TUma

ITousite »xecTtkor 3amaun Komm uIst
3 CUCTEM OOBIKHOBEHHBIX 4 4 10
T QepeH-1nanbHbIX ypaBHECHUN

PazHocTHBIE MeTONBI pelIeHUs 3anad,
4 OINKCBHIBAEMBIX U GEPEeHITUATEHBI-MU 6 4 10
YPaBHECHUSIMH B YaCTHBIX ITPOM3BOIHBIX

UncneHHoe pelleHne KpaeBbIX 3a1ad s

5 4 2 10
ony
UucneHnele METO/IbI peuieHus
YpaBHEHUII B 4YacTHBIX IIPOM3BOAHBIX
6 rUnepooIMYecKoro THIA Ha MpUMeEpe 4 4 10
ypaBHEHHUsI IIepeHoca U BOJIHOBOIO
ypaBHEHHUSI.
UucneHnele METO/IbI peuieHus
7 YpaBHEHHI B YAaCTHBIX MPOU3BOIHBIX 2 4 10
SIUTMIITUYECKOTO THIIA
8 [TonsitHHE 0 makeTe OpenFoam 2 2 5
Nroro gacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)

1. BapuanuoHHO- U NPOEKLHMOHHO-PA3HOCTHBIE METOZABl IIOCTPOEHUS PAa3HOCTHBIX cxeM. Meron
KOHEYHBIX 3JIEMEHTOB.




BapuaunoHHo- M TNIPOEKLMOHHO-PAa3HOCTHBIE METOABI IIOCTPOEHUS PAa3HOCTHBIX cxeM. Meron
KOHEYHBIX 3JIEMEHTOB.

2. UncneHHbIe MCTOAbI PCIICHUA JIMHCHHEIX ypaBHeHI/Iﬁ B YaCTHBIX MPOU3BOAHBIX Hapa6OJ'II/ILICCKOFO
THIIA

YucrieHHbIE METO/bl PEIICHHS JIMHEWHBIX ypaBHEHUH B YaCTHBIX NMPOU3BOAHBIX MapabOIMdecKoro
THUIIA.

Pa3HocTHBIE CcXEMBbl Ul pElIEHUs] MHOIOMEpHBIX YypaBHEHMH TerulonpoBoaHocTH. IlonsTtne o
MeToax pacuierieHus. MeroJ NepeMeHHBIX HamnpaBieHWH. *Pa3HOCTHBIE CXeMBbl  UIs
KBa3MJIMHEHHOTO YpaBHEHHMS TEIUIONPOBOJHOCTH. *KoHCepBaTUBHbBIE PA3HOCTHBIE CXEMBI.

3. Ilonsarue xectkoi 3anaun Komm ai1st cucteM 0OBIKHOBEHHBIX Ju(depeH-1nanbHbIX ypaBHEHUH

[Nonsrue xectrolt 3agaun Komm asst cucteM 0OBIKHOBEHHBIX U depeH-nnaabHbX ypaBaeHui (KC
O4VY). * Yucnennoe pemenune KC OHY. A-ycroituusbie, A(o)-ycroiluuBsie u L-ycToiuuBbie
cxembl. *AHanmu3 JBYXTOueuHBIX cxeMm (PyHre—KyTThl), NTUHEHHBIX MHOTOIIATOBBIX CXEM B
MPO-CTPAHCTBE HEOIPEACICHHBIX KO PHuIneHToB. *OnHOouTepaiOHHbIe MeTOIbI Po3eHOpoKa.

4. Pa3HOCTHEIC MCTOAblI PCHICHUA 3a1ad, OIMHUCBIBACMbBIX ,Z[I/I(l)(bepeHLII/IaHBHBI—MI/I YpPpaBHCHUSIMU B
YaCTHBIX IMPOU3BOAHBIX

Metoabl TOCTPOEHUS alPOKCUMHPYIOIMIMX PA3HOCTHBIX yYpPaBHEHWH Ul ypaBHEHUH B YaCTHBIX
MPOU3BOIHBIX.

Anmpokcumanus, yCTOHYHMBOCTb, CXOAMMOCTb. Ilprembl ucciemnoBaHHMA Pa3HOCTHBIX 3agad Ha
YCTOMYHMBOCTB.

[lpuHIMDT MakcMMyMa, CHEKTPaJbHBI TPU3HAK YCTOHYMBOCTH, MPHUHIMII 3aMOPOKEHHBIX
k03¢ pruLmeHTOB.

5. UncnenHoe penieHre KpaeBbix 3anad st OY

Mertonpl pemieHus JUHEHHBIX KPaeBbIX 3a/4ad (METOJ YUCIECHHOTO MOCTPOCHHs OOLIEro peLIeHHs,
KOHEYHO-Pa3HOCTHBIM METOA [Uld JIMHEWHOIO ypaBHEHMs BTOPOrO HOpSAAKA, METOZA IPOrOHKH).
Mertonpl pemieHus HENWHEHHBIX KpaeBBIX 3a1ad (METOA CTPeNbObl, METOA KBa3WJIMHEAPU3ALMH).
3amaua Ha coOcTBeHHble 3HadeHus. 3amada lltypma—IJInyBwins.* IloHsTHE >XECTKON KpaeBou
3agaunl. *MeToabl pelieHus KeCTKON JIMHEHMHOM KpaeBoii 3aja4H.

6. UncneHHbIe METONBI PEIICHUS] YPABHEHUH B YaCTHBIX NMPOU3BOAHBIX TUIEPOOIMYECKOrO THIA Ha
[IpUMEpPE ypaBHEHUs IEPEHOCA U BOJIHOBOI'O YPABHEHUS.

KoppekTHast mocTaHOBKa KpaeBbIX YCIOBUH IJIi CUCTEMbl YPAaBHEHHMH C YACTHBIMH NPOU3BOAHBIMH
TUIIEpOOJINYECKOr0 THUMA. XapaKTepUCTUKH, HMHBapuaHThl Pumana. PasHocTHBIE cXeMbl IS
XapaKTePUCTHUYECKON (POPMBI 3aIIUCH CHCTEMBI.

7. UucneHHEIC MCTO/bI pCHICHUA ypaBHeHI/Iﬁ B YaCTHBIX NPOU3BOAHBIX SJIJIMIITUYCCKOTO THUIIA

PazHocTHass cxema «kpecT» IS UYHCIEHHOIro peuieHus ypaBHeHud Jlamutaca, Ilyaccona.
WrepanrioHHbIE METOABI AJII YHCIEHHOIO PEIICHUS BO3ZHUKAIOIIUX CHUCTEM JIMHEHHBIX YpaBHEHUIL.
[IpuHLMD yCTaHOBIEHUS AJIS PELICHUS CTALMOHAPHBIX 33]a4. YCIOBHSI CXOOUMOCTH.

8. llonstaue o makere OpenFoam
Pemenne TunoBeix 3anau B nakere OpenFoam

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYuebHas ayquTopHsl, OCHAIEHHAs TIEPCOHATIBHBIMU KOMITBIOTEPaMH, MYITbTHMEINAPOECKTOPOM U
9KpPaHOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. BeruncnurensHas maremarrka / A. U. Jlobanos, U. b. [lerpos, Mocksa, ®usmarkaura, 2021

2. BeruucnurenbHas MareMaTHka i (PU3UKOB, DJIEKTPOHHAs BepcHs reyarHou myonukaruu / . b.
[TerpoB. — Mocksa, ®usmarnur, 2021

JomnonHurensHas aureparypa
®onp auTeparypsl 6a30B0i Kadeapsl

1. Jlaboparopublil npakTUKyM « OCHOBBI BBIYUCIUTEIBHON MaTeMaTUKU». — 2-€ U3/. UCIL. U JIOTOJIH. /
Wsanos B.J1., Kocapes B.1., Jlo6anos A.U., [lerpos U.b., ITuporos B.b., Ps6enrsknii B.C.,
Crapoxwunosa T.K., Topmacos A.I., Ytioxuaukos C.B., Xononos A.C. — M.: U3n-Bo M3 mpecc, 2003,
196 c.

2. Camapckuii A.A., I'ynun A B. Yucnennsie metoasl. — M.: Hayka, 1989.

7. llepedyeHn pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI5l OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Kommunsaropsr u cpenpt pazpadorku C++, PYTHON
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, H3y4aronuii Kypc JIOJKEH C OJHOW CTOPOHBI, OBJIAJIETh OOIIUM ITOHATHITHBIM aIlliapaToM, a C
JPyTOW CTOPOHBI, IOJDKEH HAYYUTHCS TPUMEHSITh TEOPETHUECKIE 3HAHVSI HA TIPAKTHKE.

YcnemHoe 0CBOEHHE Kypca TpeOyeT HanmpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca OTBEICHO MHUHHMAaIbHO HEOOXOqUMOe BpeMs Jis paboThl CTyleHTa Haj TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTEHUE ¥ KOHCTIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI,

- TpopaboTKy ydeOHOro Marepuana (IO KOHCIIEKTaM JIKIMi, y4eOHOW W Hay4dHOH JHTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSITEIBHOTO  W3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

- pelleHue 3ajad, MpelUlaraéMbIX CTYAEHTaM Ha IPaKTUYECKHUX 3aHATHSAX U B KaueCTBE KypCOBOIO
3aaHus,

- IOATOTOBKY K MPAKTUYECKUM 3aHITHUSAM U 3a4ETaM.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

Ilokaszarenem BiaJeHUsI MaTEPUAIIOM CIIY>)KUT YMEHHE PelaTh TEOPETUYECKUE U IIPAKTUUECKUE 3aJauH.
BaxxHo 10OMTBCS TOHMMaHMA H3y4aeMOro Marepuaja, a He MEXaHM4YEeCKOTO €ro 3alOMHHAHUS,
OLIYTUTh B3aUMOCBS3b MEXKIy TEMaMH Kypca.

[Ipu 3arpynHeHMH W3ydeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET OOpaIlaThCs 32 KOHCYNBTAMSIMU K
JIEKTOPY WJIM NIPENOoiaBaTeiio, BEAyIeMy IPaKTUUECKHUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
Kadeapa BEIYUCIUTEIBHON (PU3UKU

Kypc: 3

kBaTuuKkanus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: W.B. Ilerpos, n-p ¢us.-Mat. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nsyueHus aucuuIuiuHbl «YUHMCIEHHbIE METOIb! Ul YpaBHEHUM B YacCTHBIX IIPOU3BOIHBIX»

00yJarouiCs JTOIDKEH:

3HAThb:

OOnacTb MNPUMCHCHUSA, TCOPCTUICCKUC OCHOBbBI, OCHOBHBIC ITPUHIIUIIBI, 0COOCHHOCTHU U COBPCMCHHBIC
TCHACHINU PAa3BUTHUA METOA0B BBIYUCIIUTEIbHON MaTEeMaTUKH.

yMeThb:

[IpuMeHsAT, METOBl YMCIIEHHOTO aHaju3a JUis MPUOMMKEHHOTO pelIeHUs 3ajJad B o0NacTH cBoe

Hay‘lHO—HCCHe,Z[OBaTeJILCKOﬁ pa60TBI.
BJIad€Th:

[TporpaMMHBIMH CpeaCTBaMH Pa3pabOTKU BBIYMCIUTEIBHBIX AJITOPUTMOB M MPOTPaMM, CIIOCOOAMHU HX
OTNIAJKH, TECTHPOBaHUS W MPAKTUYECKOH IPOBEPKH COOTBETCTBUS PEAIM3OBAHHOIO aJITrOpUTMa

TCOPCTUICCKUM OLICHKAaM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

cM. (aiin

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs MPOME:KYTOYHOH aTTecTaluu

oOyuaroumuxcst
cM. (haiin

Kputepun onennBanus
cM. (haiin

5. MeTonu4eckue MaTepuaJbl, onpeaeJsomue Npouexypbl OLeHUBAHUA 3HAHUI, YMEHH I, HABBIKOB H

(Wy1M) oNbITA AESITEILHOCTH

cM. (aiin




3. IlepeyeHb THNOBBIX KOHTPOJBHBIX 3aJaHUI, HCNOJb3yeMbIX VI OLCHKHM 3HAHWH,
YMeHH i, HABBIKOB

[IpomexyTouHas aTTecTanys Mo AUCUUILINHE «BbruncanTenbHas MaTeMaTHKay OCYLIECTBIIAETCS
B ¢dopme auddepennupoBannoro 3adera. [luddepeHunpoBaHHBI 3a4eT MPOBOAUTCS IO
UTOraM TEKyLIEeHd YCIIEBAEMOCTH, BBIABIIEMOM IIPM HAIMCAHUM IIOJYCEMECTPOBOM H
CEMECTPOBOW KOHTPOJIBHBIX padoT, a TAKXKE MPH clladye 3a1aHuid, JTa0OpaTOPHBIX U APYTUX BHUIIOB
paboT, MpeayCMOTPEHHBIX MPOTPAMMOM IUCIMILIMHBI M IIyTEM OpPraHM3alldd CIHEIHUaTbHOTO
oIpoca, IPOBOJAUMOI0O B YCTHOU (opme.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB:

1) Pa3HOCTHBIC ypaBHEHHS C MOCTOSHHBIMEH Kod(duimentamu. [loctpoeHue o0IIero pemeHus
Pa3sHOCTHBIX 3a]a4 AJ1s GYHKLUHU OJHOIO IEPEMEHHOTO U ISl CUCTEM.

2) Pa3HOCTHBIC ypaBHEHHS C MOCTOSHHBIMU KoddduimenTamu. [IpunokeHue K CreKTpaIbHbIM
3aa4am.

3) SABubie MeToabl Pynre—KytTol (IMPK). Teopema 06 ycroitunBoctu SIMPK.

4) Ycnosus nopsiaka mist SIMPK. CBsizp mopsiika anmpoKCHMAlMU W YUCIa CTaJUil MeToja.
bapbepsl byruepa. @ynkuus ycroitunoctu SAMPK ¢ mopsiakoM anmpOKCMMAalMy HE BBIIIE
YETBEPTOro NPYU MUHUMAIIBHOM UYHUCIIE CTAIHM.

5 Ioustue o xectkux cucremax OJ1Y. Onpenenenne A—ycroiunBocTr MeToaa permenus OJ1Y.
HesaBnubie metoapl Pynre—KyTThl. @yHKIHS YCTOMYUBOCTU HESIBHBIX MeTOA0B PyHre—KyTThI.

6) Ompenenenne A—ycroitunBoctu merona peuienus OJY. MccnenoBanue anmnpoKCHManul H
YCTOMYMBOCTH MHOTOLLIArOBBIX METOAO0B. [IoHATHE O KPUBOM JIOKYCa KOPHEM.

7) OpHouTepalonHbie MeTOAbI Po3enOpoka pemenus xectkoi 3amgaun Komm. Cxema CROS.

8 Kpaesbie 3amaun s cuctembl OJIY mepBoro nopsjika. YpaBHEHHE TEIUIONPOBOTHOCTH KaK
KJIACCUYECKUM TpuMep KpaeBOil 3adauu A1 ypaBHEHUs BToporo nopsaka. Teopema 00
YCTOMYMBOCTH IIPOTOHKH IS PELLIEHUS KPAacBOU 3a1a4M JUIsl yPAaBHEHMsI BTOPOIO MOPSAKa.

9 Kpaessie 3amaun s cuctemsl OJ1Y mepBoro mopsiaka. Meton QpyHIaMEHTATbHBIX CHCTEM
(M®C) nns peienus kpaeBoit 3aaaun i cucteMsl OJY. Ilpumep, korna M®C He paboTaer.
100 Meronsl pelieHHS  HENMHEWHBIX  KpaeBbIX  3a/ad: METOJA  CTPEibObl, METO.
KBaswiInHeapusauuu HeroToHa.

11) OcHoBHbIC BHIBl ypPaBHEHUI B YACTHBIX MPOU3BOMHBIX. OCHOBHBIC TOHATUS TEOPHUU
Pa3HOCTHBIX CX€M I PEIIEHUs YPaBHEHHH B YacCTHBIX IPOM3BOAHBIX: CXOJHMMOCTD,
anmnpoKcUMalus, yCTOWYMBOCTh. OCHOBHAs TEOPEMa BBIUMCIUTEIbHON MaTEMaTHKU.

12) Metonapsl NOCTPOCHHUSI Pa3HOCTHBIX CXEM: KOHEYHO-PA3HOCTHBIN, METO]] HEOIpPEeAeICHHBIX
KO3 (ULNEHTOB,  MHTErPO-UHTEPIONSILIMOHHBIA,  MHTEPHOJALMOHHO-XapaKTEPUCTUUECKUH,
METOJI IPSIMBIX U JP.

13) Metonbl ucceNOBaHHS YCTOHYUBOCTH CXEM ISl YPAaBHEHUH B YACTHBIX MPOM3BOJIHBIX.
OTiinune 3BOTIOLMOHHBIX 3a/1a4 OT HEIBOJIIOUMOHHBIX. CIEKTpaIbHBI IPU3HAK YCTONYUBOCTH
JUTS BOJTFOLIMOHHBIX 3a/1a4.

14) VYcnosue Kypanta—®punpuxca—JIeBu yCTOHUYUBOCTH IBOTIONMOHHBIX CXEM.

15) DOmnementsl Teopun CaMapcKOro YCTOWYHMBOCTH JABYXCIOMHBIX Pa3HOCTHBIX CXEM.
Kanonouecknii Buj AByXCIOWHON PA3HOCTHOM CXEMbl. DHEPreTUUECKUI NTPU3HAK YCTOWUNBOCTH
110 HAYAJIbHBIM JIaHHBIM.

16) YcToiumMBOCTH IO MPABOW YaCTH KakK CIEACTBUE YCTOMYMBOCTH IO HAYaIbHBIM JIaHHBIM.

17)  MOHOTOHHOCTh JBYXCJOHHBIX pa3HOCTHBIX CXeM. TeopemMa O HEOTPHUIATEIHHBIX
Kod(ppurmeHTax MOHOTOHHOM JIBYXCIIOWHOM Pa3HOCTHOU CXEMBI .

18) Pa3HoCTHBIC CXEMBI JJIsl PELICHUST YpaBHEHUI mapabosrdeckoro Tuma. [IoHsATHe U SIBHBIX U
HesABHBIX cxemax. [lapaGommueckoe umcino Kypanra. JIByXcloWHBIE | TPEXCIOWHBIC
MapaMeTPUUECKHE CXEMBI, X MOPSAJOK allpPOKCUMAIIMH, YCTOHYMBOCTb, MOHOTOHHOCTb.

199 OcHOBHBIE pPa3HOCTHBIE CXEMbl JUIS pCIICHUs ypaBHeHHs TmepeHoca. IlepBoe
muddepeHranbHOe TPUOTMKEHNUE CXeMbl "SBHBIN JIEBBI Yroiok" Ui ypaBHEHHUS MEpEeHOca.
2)) [luccunaTuBHAs U JUCIICPCHOHHAS ONIMOKHM Pa3HOCTHOW CXEMBI JUIsl YpaBHEHHs IEpEeHOCaA.
CBs13b C YCTOMUMBOCTBIO CXEMBI.

21) MOHOTOHHOCTb JIBYXCIIOWHBIX Pa3HOCTHBIX CXEM JUIsl YPaBHEHUIl B YaCTHBIX IPOU3BOIHBIX.
Teopema I'ogyHOBa.



2) CucteMbl YpaBHEHHH B YacTHBIX MPOHM3BOAHBIX THUIEPOOINYECKOro THIA. VIHBapuaHTHI
Pumana. KoppekTHas nocTaHOBKa KPaeBbIX YCIOBHI.

23) Cxema "kpect" Ui pelieHHs BOJHOBOTO ypaBHEHHs. TpexciioiiHas cxema C BECaMH,
MOPAJIOK €€ alllIPOKCUMALIUN, YCTOUUNUBOCTb.

24) Tlepexox OT BOJHOBOIO ypaBHEHUs K CHCTEME JIBYX YpaBHCHUH aKkycTHKH. J[ByxciioWHast
CX€Ma C BECaMU JJIsl CUCTEMbl ypaBHEHUN aKycTUKH. [lopsaok annpokcuManuu, yCTOHYMBOCTb.
WNuBapuanTsl PuMana akyCTUYECKOW CHCTEMBI.

25) YpaBHEHUs B YACTHBIX [IPOU3BOIHBIX JUIHIITHICCKOTO TUIA. Y CTOHYMBOCTD CXEMBI «KPECT»
JUId annpokcuManuu ypaBHeHus Ilyaccona. UeM 10ka3aTenbCcTBO yCTOMYMBOCTH B 3TOM Cilydae
OTJIIMYAETCS OT JOKA3aTeJIbCTBA YCTOMYMBOCTH JIS DBOJIOLIMOHHBIX 3a7a4?

26) Metoapl pelieHHsT CETOYHBIX 33/1a4, BO3HUKAIOIIMX NPU alPOKCHMAIlMK YPaBHCHUH B
YaCTHBIX MPOM3BOAHBIX BJuMNTUYecCKOro Tumna. OOycnoBieHHOCTh BosHuKatomieir CJIIAY.
Pemenne CJIAY metonamu fkoOu, 3eiinens, nociaenosarenbHol BepxHell penakcanueil (IIBP).
[TocnenoBarenbHOE M MIAXMATHOE YHOPsAAOYMBaHUE y3710B. OnTuManbHblii napamerp [IBP npu
IaXMaTHOM YIOPSA0YMBAHUH Y3JIOB.

27) Meroapl pelleHHs CETOYHBIX 33/1a4, BO3ZHUKAIONIMX IPU AaNlpPOKCHMAlUK ypPaBHCHUH B
YAaCTHBIX IPOU3BOJHBIX AUIUNTHUYECKOIO THUIIA, OCHOBAHHbIE HAa METOJAE YCTAHOBJIEHMS: METO]
IPOCTOM HTEpaly C ONTUMAIbHBIM IIapaMEeTpOM, 4YeOBIIIEBCKUH HaObOp HUTEepalMOHHbBIX
MapaMeTpoB M UX IEPECTAHOBKU Ui OOECIIEYeHHsI YCTOMYMBOCTM METO/a B ClIydae YucIia
11aroB, SIBJISIFOLIETOCS CTENEHBIO JIBOMKH, METOJ IEPEMEHHBIX HAIPABJICHUN C ONTHMAaJIbHBIM
1arom, ONepeMeHHO-TPEYTOJIbHbIA METO/I.

28) CpaBHCHHE YHCJICHHBIX METOJIOB PEIICHHS CETOYHBIX YPAaBHCHHIA, BO3HUKAIOIIUX IPH
aNMpOKCUMAIUH YPAaBHEHHUH AIUTUIITHYECKOTO TUTIA, 10 () (HEKTUBHOCTH.

[Iprmepbl KOHTPOJIBHBIX 3aAAHUIA:

2. TunoBoil BaApMaHT MOJIyCeMeCTPOBOM KOHTPOJIbHOM PadoThI

KB. Teopema 00 ycTounBOCTH SIBHBIX MeTO0B PyHre-KyTThl. OTa yCTOMUMBOCTH CTpOTasi nin
HecTporas?
3agava 1. Io 3anannoii Tabmuie bytuepa BocctanHoBUTH MeToa Pyrre-KyTThI. Onpenenurs,

ABJIACTCA I[aHHBIﬁ METOA ABHBIM HJIN HCIBHBIM.
1/3 512  -1/12
1 3/4 1/4
‘ 3/4 1/4

3apaua 2. [lns pemenus 3agaun Ko Hexxectkux cucteM OY ucnons3yercs siBHbIN MeTo Pynre-
Kyttsl nopsigka p. Kakoe HanMeHsIee KOJIM4eCcTBO CTaANI TOJDKEH UMETh METOI? Brinucars

o0muii BUI GYyHKITUN YCTOMIMBOCTH JUIsI METOJIOB 3TOTO KJlacca B Ciiydae: p=2 u p=7.

3anmaua 3. |3| Uccnenosars Ha A-yCTONYMBOCTD CXEMY: yn+1 —y"'=h-(0.7f "l,03f" )

3anaua 4. [lnsa pemenus xectkux cucrem OJ1Y ucnons3yercs HesiBHbIN MeToa Pyare—Kyrter (HMPK),

3a/IaHHbBIN Tabmutel byTaepa:

1/2-8/6]| - 0
J313

A) JTIOTIONTHUTE HEIOCTAIONTHE KOI(PMUIIMEHTH TaONHIBI HA OCHOBAHWUHU YCIOBHH KyTTHI m



aIpOKCUMAITHH O0JIee YeM IIEPBOTO MOPSIKA IJIST OMHOKPATHO THArOHATLHO HesiBHOTO MPK.

HpOBCpI/ITL BBITIOJTHCHUC yCJ'IOBI/Iﬁ TPETHETO MOPAAKa alllIpOKCUMAIUH.



b) Haiiti GpyHKIIHIO yCTORYUBOCTH. HccnenoBath Metoq Ha A—, L— yCTORIMBOCTD U

MOHOTOHHOCTb.
3anmaua 5. [l kpaeBoi 3amaun

1+ mtx , 1 ,
taa Y reosm)y =g y0+2y(0=3 y)=1

A) [IpennoXuTh anmpoKCHMAIIIO BTOPOTO TOPS/IKAa Ha ABYX TOYKAX JIEBOTO TPAHUYHOTO

YCIIOBHSL.

B) HOCTpOI/ITI) AIMIMPOKCUMAI IO BTOPOTO MOopsAAKa IJIA 3TOTO YPaBHCHHS.

B) [Ipennoxuth 1 000CHOBATH KOPPEKTHBIN METO/T PEIICHUS TTOTyYEeHHON CHCTEMBI
Pa3HOCTHBIX ypaBHEHHM.

3anaya 6. |4|HaiiTu Bce perieHus 3aaui Ha COOCTBEHHbIE 3HAYECHUS
2 2 1
Yo =@ =07)Yo + ¥y =—A0"Y,, ¥o=0, yy=0,h= =

3angaya 7. |5|Haiitu Bce pemenus pasHocTHOTO ypaBHeHUs U5 — 3U,,,+ 3U,,;,—U,=N.
3amaua 8. Cpean MHOTOIIATOBBIX METOOB 33JaHHOIO BUJIa HAMTU cXeMy HauOOJIBIIErO NOpsIKa

armpoOKCUMaluu u OIIPCACINTD, ABJIACTCA JIU HOJ'Iy‘ICHHLII\/’I MCTOJ A—YCTOﬁqHBBIMI

4Yr1"Yna_ 3 y”+lh_ Yo_af n1+b fn+ €Ty, I, B apyroit gpopme:

2h
“Yni1t 3yn - 2Yn—l = h(a fn+1 +b fn +C fn—l) .

TunoBoil BApMAHT CeMECTPOBOI KOHTPOJIbHOM PadOThI

T
KB. Hokazate,utoecrt = A=A >0, B =B, To ycnosue B>"A spnsercs Heobxomumbm 1
2

JIOCTaTOYHBIM YCIIOBUEM YCTOMYMBOCTHU 10 Ha4aJbHBIM JAHHBIM OJHOPOJHOM JABYXCIOHHOMN

paSHOCTHOﬁ CXCMBEI, 3aMMCaHHON B KAHOHHMYECKOM BUIEC.

1. @ HccnenoBaTh Ha CXOIMMOCTH Pa3HOCTHYIO CXEMY JUIsl YPaBHEHHUS TEIJIONPOBOIHOCTU

. 1 1 )
— (1 M+ A Y+ A +fM
—ZZ'—y yLZ—aZ | 4\ )ix—y xxy xxy | 'm

2 s

2. Kakyto muddepeHnnanbayro 3aa9y U ¢ KAKAM IMOPSAKOM arpoKCUMHUPYET JaHHas pa3HOCTHAs

3aJgada. BrimucaTs TiIaBHEBIE WICHB! OITHOKH almnpoKCUuMaIumn.

u™t—0.5u"  +u" ) u" +4u" -5u" n
m m+1 m-1 , m+l m-1 m-2 _
+ =Qp-

T h




IToxasatk, 4TO HaHHAsk Pa3HOCTHAS CXEMa SBIIACTCS 3aBEJOMO HEYCTOIUYNBOIA, ecy maru T u h

HM3MeIbYaroTCs Tak, uro 7t/ h = const > 2.

3. Jlana cucteMa ypaBHEHHI B YACTHBIX TIPOU3BOHBIX

a“+3a“—a_"= f(t, X), 6_"—26_“+46V=g(t,x),

ot ox  ox o ox  oOx

¢ mavansabiMu yenosusamu U(0, X) = @1(X), V(0,X) =@, (X), 0 < x<1.

m-1 m

A) [Toka3aTh, 4TO CUCTEMa SABJSICTCS TUMIEPOOINICCKOM.

JlaHbI YETHIPE BAPHAHTA KPAEBBIX YCIOBHHI K 9TOM CHCTEME:
Dut, 0) =y1(®), v(t1) =y, (). 2) 2u(t,0)+v(t,0) =y (1), Vv(t, 0) =y (1).
utl)+v(t.1) =yi®), utl)=yo (). 4) u(t,0)+v(t,0)=yy(), u(t 0)—Vv(t,0) =, (1).

Omnpenenute KOPPEKTHBIE IIOCTAHOBKM KpaeBbIX YCIOBUM [l O3TOM 3amaud U3

MIPEIOKEHHBIX BAPUAHTOB (€CJIU YCIIOBUS HEKOPPEKTHBI, yKa3aTh, IOUEMY);
b) [IpennoxuTh YCTOWYMBYIO Pa3HOCTHYIO CXEMY JIJIsl PELICHUS TaHHOW CHCTEMBI YpaBHEHUI

Ha yKasanHoM Imabione ¢ opsiakom Beire O(7+ h) . Haiitu ycioBre ycTORYMBOCTH CXEMBI.

4. @ Metonom HeonpeaeaeHHBIX KO3 QUIIMEHTOB MOMYYHTh HESBHYIO cXxeMy Azamca 3 mopsiaka

armpoxkcumanuu s peurenns 3anaun Komu U’ = f (x,u), u(0) = u,.

5. @’IHTCpHOJ’IHHI/IOHOHO-XapaKTepI/ICTI/IquKI/IM METOAOM HJIK METOJ0M I i

HCOIMPEACICHHBIX K03(1)(1)I/I]_II/ICHTOB MNOCTPOUTH CXEMY HAUBBICHICTO MMOPAJAKA

aIMpPOKCUMAITUH JIJISI OTHOPOIHOTO JTMHEHHOTO YpaBHEHUS MTepeHoca

u; —cu;, =0 (c>0) na npemoxkennom madnone. ONPeIeNuTh YCIOBHE

YCTOMUMBOCTH cxeMbl U3 ycioBusa Kypanta—®puapuxca—Jlesu.

o 2
6. [ KBa3WIMHEHHOTO ypaBHEHUS TEIUIONPOBOAHOCTH Uy = (u5/ U'y )y TOCTPOUTH aHAJIOT CXEMBI

CaynLeBa, HCIOJIb3Yd JUBCPICHTHYHO 3allMCh YPABHCHU. HCCJ’IC}IOB&TB MOJIYYUBIIYIOCA CXCMY Ha

YCTOP’I‘lHBOCTB I10 MPUHIUITY 3aMOPOKCHHBIX K03(1)(1)I/II_[I/ICHTOB.

[Ipn BbICTaBIEHUU OLIEHKH 32 KOHTPOJBHYIO PabOTy KOHTpPOJIbHBIA Bompoc mno Teopuu (KB)
ABIISIETCA 00s13aTeNbHBIM, O€3 OTBETa Ha HEero paboTa OI[EHMBAETCS KaK HEylIOBJIETBOPUTENbHASL.
[Ipn Hammuuu otBera Ha KB, 3a xaxknayro 3agady BbICTaBisieTcsl KojaudecTBO OamioB oT 0 10
MakCHUMyMa, yKa3aHHOIO U1 KaXJO0ro IIyHKTa 3aJadd B 3aBUCUMOCTU OT IIOJHOTHI U
MpaBWIbHOCTH pemieHus. CyMMa MEpBUYHBIX OaJUIOB MEPEBOAMTCS B OLIGHKY B JIE€CATUYHOMN
CUCTEME JICJIEHUEM Ha TPH.



4. Kputepnu oneHNBaHHUsA

OneHka 3a ceMecTp BBICTABIISIETCS B COOTBETCTBUH C OAJITIbHO-PEHTUHIOBON CUCTEMOM.

banbl BBICTaBISIOTCS 32 KOKIYIO U3 IBYX KOHTPOJBHBIX padOT U pabOThI HAJl OLIMOKAMH K HUM,
3a J1Ba 3aJjaHMsl, 3a KypCcOBOM IPOEKT, 32 aKTUBHOCTb HAa CEMMHApPaX U NPUCYTCTBUE HA JIEKLUAX:
Jons ormetku 3a nosycemectpoByto KP cocrasmsier 20% u 5% 3a paboty Hax ommbKkaMu K Hel
(wm 20 u 5 6a11oB).

Hons ormetku 3a cemecTpoByto KP cocrapnsier 25% u 5% 3a paboty Hajg omurOkamu K HeW(miu
25 u 5 GaioB).

JBa 3aganus BHOcAT 1o 10% xaxgoe (mo 10 6amnoB).

KypcoBoii mpoekt goctasinsier 20% B UTOroByto oTMeTky (20 6aos).

AKTHUBHOCTB Ha ceMuHapax 5% (5 OamnoB).

[IpucyrctBue Ha nexuusax 10% (10 Gamnos).

[Ipu BBICTaBICHUH OTMETKU €CTh JIBa OIPAHUYEHHMS: MPU OTCYTCTBHHM KYpPCOBOI'O IMPOEKTa HE
MOXKET OBITh BBICTaBJICHA OTMETKAa OTIMYHO (HU 8, HU 9), HAake eciau cyMMa OajioB 3TO
no3BossieT. KypcoBoii MpoeKT He MPUHUMAETCS, €CIIM CyMMa OCTalIbHBIX 0ayuioB Huxe 40.
WtoroBasi olleHKa BBICTABIISIETCA IIEJIOYNCICHHBIM [JEJIEHUEM Ha JecATh (T.. OTpe3aHueM
MaHTHUCCBI) CyMMBI 0aJUJIOB, TIPH 3TOM 3a MpernojaBaTesieM OCTaBISETCS MPABO MIPOBECTU YCTHBIN
OIIPOC 110 HECKOJIBKUM TE€MaM, U3y4EHHBIM B CEMECTpE.

5. MeToauyeckne MaTepuaJibl, onpeaessiionye nNpouexypbl OleHUBAHUS 3HAHUI, YMeHUH,
HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

TG pepeHIIMPOBAHHOTO 3a4eT MPOBOJUTCS [0 MTOraM TEKyIled YCIEeBaeMOCTH U CAAYM
3aJlaHul, 1a00paTOPHBIX U APYTUX BUJIOB pabOT, MPELyCMOTPEHHBIX IPOrpaMMON AUCIMUILIUHBI
U IyTeM OpPTraHU3aLUH CIIEUAIBHOTO OIIPOca, IPOBOJIUMOrO B YCTHON M MUCBMEHHOM (opme.

BpeMH IIPpOBCACHUA MMHMChbMEHHOM KOHTpOHLHOﬁ cocrapisier 80 MHHYT.

Bo BpEMsI TMPOBCIACHUA KOHTpOJ'ILHOfI O6y‘IaIOH_II/ICC$I MOTYT TIOJIb30BATHCA HpOFpaMMOﬁ
JUCHHUIIIINHBI, a TAKXKC BBIYMCIIMTEILHON TEXHUKOM.



