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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MOI[CJ'II/I 1 JMHaMHKa CCTCBBIX CUCTCM
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABICHUS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

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

[Iporpammy coctaBui: C.0. Ilapceros, kau. (pu3.-MaT. HayK, JOICHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MareMaTnieckux ocHoB ynpasienus 03.04.2024



AHHOTANMA

Kypc HampaBneH Ha (OpMHUpOBaHHE M Pa3BUTHE KOMIICTCHIMH OOydaromuxcss B 0OJacTH IUHAMUKHU
MHOTOAreHTHBIX MOJIEJICH U CETEBBIX AMHAMUYECKHX CHCTEM, CBSI3aHHBIX C HUIMHU BOIPOCOB TEOPUH IpadoB 1
JUHEHHOHN anreOphl, a TakKe NPUMEHEHMs yKa3aHHBIX TeM MU peIleHHs NPHUKIAAHBIX 3a7ad. B xoxe
OCBOCHUS JAWUCUUIUIMHBI 00yYaroluecss OCBaMBAIOT SI3bIK M TOHATHS TEOPUM CETEBBIX TUHAMHYECKUX WIIH
MHOTOAreHTHBIX CHCTEM, ONMCHIBaeMbIX IU(QEepeHINaTIbHBIMI U PA3HOCTHBIMU YPaBHEHHMSIMH, a TaKkKe
MPUHLMIBI UX TOCTPOCHUSI U HMCCiIeoBaHus. B Kypce BBoAsTCS 0a30Bbie MOHATHA TEOPUH Ipad)OB — THIIBI
CBSI3HOCTH TpadoB, CHIBHO CBA3HBIE KOMIIOHEHTHI, IIUKJIbI, MAaTpHIbl Jlaruiaca, CIIEKTpbl U paccMaTpHBaeTCs
WX CBSI3b C TEOPUEH HEOTPULATENBHBIX MAaTPHIl 1 MAPKOBCKUMH LETIAMH. PaccMaTpuBaroTCs TpyIIbl areHTOB,
OIKCBIBAEMBIX MOJIEJIIMU IIEPBOTO MOPSIKA U aITOPUTMbI JOCTHM)KEHUSI KOHCEHCYCa, OCHOBAHHBIE Ha METOJE
MIOCJIE0OBATENbHBIX yCpeAHEHUH. Takke MaroTcs NpHMEphl TAKUX CHCTEM, BO3HHUKAIOIIMX B 3aJadax
MOZIEIIMPOBAHUS COLMAIBHBIX IPOLIECCOB, 3a7a4ax YIPaBICHUs TPyHIIaMi MOOMIBHBIX ar€HTOB; MIPUBOIUTCS
CBA3b C 3aJa4aMM JMHAMUKH DJIEKTPUYECKUX leneil. s areHTOB-AMHAMHYECKUX CHCTEM C MOJIEISIMH
BTOPOI'O IOPsIZIKAa U BBILLE pacCMAaTPUBAIOTCS 3a7adl YCTOHUMBOCTH U KOHCEHCYCa, IPUBOASTCA KpUTEPUU B
MPOCTPAHCTBE COCTOSHUM U 4acTOTHOM obnactu (kpurepuit [lomsika-Lpimkuna).

1. leau u 3apauu

eap AUCUMNIMHBI
- OCBOGHHUE CTyJeHTaMu Oa3HCHBIX MOHATUH W PE3YNBTATOB TEOPHH CETEBBIX CHCTEM, YTO TIO3BOJIUT
CTyIGHTaM B JaJlbHeWmieM paboTarh B 00JacCTH JWHAMHKH MHOTOAreHTHBIX MOJENEH M CETEeBBIX
JMHAMHUYECKHX CHCTEM.

3agaum AU COMIIHHBI

- OCBOCHHE CTyACHTaMu Oa30BBIX 3HaHWUN (TMOHSATHH, KOHIETLMH, METOAOB M MOJeNel) TEeOpuu
MHOTOAreHTHBIX MOJIeJIell M CETeBBIX AMHAMMYECKHX CHUCTeM B (DHU3HMKe, MEXaHUKE U TEOpHUH
YIpaBJICHHUS;

- TpUOOpeTeHHE TEOPEeTHYECKUX 3HAHUM W TPAKTUYECKUX YMEHMH M HABBIKOB IPHUMEHEHUS
MHOTOAreHTHBIX MOJEJIEH M CETEeBBIX AWHAMHYECKHX CHCTEeM B (PH3HKe, MEXaHHKe W TEOpHUHU
YIpaBJICHHUS;

- OKa3aHHWE KOHCYJIBTAaTHBHOM MOMOLIM CTYyICHTaM B MPOBEICHUU COOCTBEHHBIX TEOPETHUECKHUX
UCCIIeOBAaHUH B 00JAaCTH MHOTOAreHTHBIX MOJENEH M CeTEeBBIX AMHAMMYECKHX CHCTEM B (HU3HKE,
MEXAaHHUKE U TEOPUH YTIPABICHHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

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

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, IJIAHHPOBATbH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI

pelieHus
OIIK-3 CriocobeH BoIOMpATh 1 (HITH) OIIK-3.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUIIOBBIX |POrPaMMHOC u anrmapaTrHoe o0ecrnieyeHue
Y HOBBIX 33]1au B 00JIaCTH UH(POPMATUKH WH(POPMAIIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM
BBIYUCIIATENIBHON TEXHUKHU, YYUTHIBAS OIIK-3.3 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
0COOEHHOCTH U OTPAaHMYEHHS PA3IIMIHbIX METOIBI MPU PELICHUH HOBLIX 3aJa4, IIPUMEHSS 3HAHUSA W3
METOZOB peLICHUs Pa3ITUYHBIX 00JIACTeH HAYKH (TEXHHUKH )

OIIK-3.4 Brnameer aHaAIUTUYECKUMUA U BBIYUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

mrrdhAanararTr AT v famav) vanarmana

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl




Ilﬂ\i}U}llVlaul/lUﬂﬂDlA vv lllA} Aaycu\1 \.«Pa,
MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH
MIPOBOJUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MOCTPOCHHUS HAYYHOH pPaOOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalru; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpaduii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

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

[IK-1.3 HMmeer mnpakTU4YeCKUH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAallH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeIbHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- (hyHAaMEHTaJIbHBIE TIOHATHS TEOPUH MHOTOAI€HTHBIX MOJIENICH U CETEBBIX JUHAMHYECKUX CUCTEM;
- COBpEMEHHbIE MPOOJIEMbI IPUMEHEHHUS MHOTOAT€HTHBIX MOJIENICH U CETEBBIX TUHAMUYECKUX CUCTEM B
¢bu3MKe, MEXaHUKE U TEOPUU YIIPABICHHUS;
- TOHATHS, aKCHOMBI, METOMABI JIOKA3aTeNbCTB M J0KA3aTelIbCTBA OCHOBHBIX TEOPEM B pasfelax,
BXOJISIIMX B 0a30BYIO YaCTh TEOPUU MHOTOAr€HTHBIX MOZIETIECH M CETEBbIX TMHAMUYECKUX CHCTEM.
YMETb:
- IIOHSTh IIOCTABJICHHYIO 3a/1a4y;
- HCIIONB30BAaTh CBOM 3HAHUS AJISl pelieHHs (PyHIAaMEHTAIbHBIX M MPHUKIATHBIX 3a1a4 MPUMEHEHHS
MHOTOAreHTHBIX MOJIeJIell M CeTeBBIX AMHAMMYECKHX CHUCTeM B (DU3HMKe, MEXaHUKE U TEOpHUH
YIpaBJICHHUS;
- OLICHUBaTbh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;
- CTPOTrO JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;
- CaMOCTOSITEIbHO HAXOAUTh AJITOPUTMBI PELICHNUS 33/1a4, BO3SHUKAIOIIUX B MHOI'Oar€HTHBIX MOZAEISIX U
CETEBBIX JMHAMHYECKUX CUCTEMAX;
- CaMOCTOSITEIbHO BU/ETh CJIEACTBUS IIOIY4YEHHBIX PE3y/IbTaToB.
BIIAJIETh:

- HaBbIKAMH OCBOCHHMSI Oonpmioro ob6bema WHGOPMALMKM | pEIIeHUs 3aJad [PUMEHEHUs
MHOTOAreHTHBIX MOJIeJIell M CeTeBBIX AMHAMMYECKHX CHUCTeM B (DU3HMKe, MEXaHUKE U TEOpHUH
yhpasieHus (B TOM YHCIIE, CIOKHBIX);

- HaBBIKAMH CaMOCTOSITEIbHON pabOThI M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJAbTYpOW TMOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHUYECKHX M NPUKIAIHBIX 3a/1ad, TPeOyoLmx
JUIi  CBOETO pEIIEHUs MCIOJIb30BaHUsS MaTeMaTHYeCKUX IIOAXOIO0B M METOJNOB IPUMEHEHUs
MHOTOAreHTHBIX MOJEJIEH M CETEBBIX AWHAMHYECKHX CHCTEM B (PH3HKe, MEXaHHKe W TEOpUHU
YIpaBJICHHUS;

- HaBBIKAMH IPAMOTHOTO OMMCAHMSI PEIICHHS 3a/1a4 U MIPEICTABIEHUS TOTYYEHHBIX PE3yJIbTaToB.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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




TPYZ[OGMKOCTB 110 BUAAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MHoroareHTHbIe JMHAMUYECKHE 5 10
CHCTEMBI.
) OcHOBHbIE TOHATHS TEOpHUH TIpadoB, 5 10
CBSI3b C MaTPUYHBIM aHAIH30M.
MapkoBckre  Lend U ChoydaiHbie
3 Oy K aHus o rpady, Mepbl 5 10
LEHTPAIBHOCT.
4 KoHceHCycHBIE anropuTMbl U CETEBbIE 5 10
MOJIEJIN COLUAIBHOTO BIIMSHUS.
5 [lpunoxenuss k 3agadaM yOpaBICHUS 5 10
rpynnaMu MOOMIIBHBIX ar€HTOB.
CuHxpoHu3alusi B CETIX AareHToB ¢
6 JUHAMUKOW  BTOPOrO M BBICHIMX 5 10
HOPSAAKOB.
Hroro yacos 30 60
Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. MHOTOareHTHBIC JANMHaAMHUYCCKHUEC CUCTCMBI.

[lonsiTe areHTa W MHOTOAr€HTHOW CHUCTEMBI B Pa3IMYHBIX OOJIACTSAX 3HAHHS. MaremaTrudeckue
MOJICJIN B €CTECTBEHHBIX HayKax: Mojeinn Buceka, monenu Ouonormdeckux (Gopmaruii, Moaenn
ronyJsiiuii. MHOTOareHTHbIe CHCTEMBI B MHXCHEPHBIX HayKaxX: AJIEKTPUYECKHE IenH (Ha MpuMepe
KackajHo coenuHeHHbIX RC-1ienoyex) u ¢oopmManyu MOOMIBLHBIX areHTOB.

2. OcHOBHBIE IOHATHS TEOPUH I'PadoB, CBA3b C MATPHUYHBIM aHAIU30M.

I'pad cBsi3elt MHOTOAreHTHOM CUCTEMBEI.

OpueHTHpOBaHHbIE U HEOPHEHTHUPOBAHHbIE I'padBbl.

OCHOBHBIE TTOHSITHA.
[TyTn, MapmpyThl ¥ IUKIIBL.

CBHSHOCTL, KOMIIOHCHTBI ~ CBA3HOCTHU, OCTOBHBIC JOCPEBbA W JieCa B

aCCOLMHUPOBAHHBIC C Fpa(bOMI HWHIUMICHTHOCTH, CMC)KHOCTH U KI/IpXFO(l)a—HaHIIaCEl.

B3sBemennsie rpadsol.

ﬂ):[pO MaTpHUIbL J'[annaca, JICCHAad pasMCpHOCTb, PACIIOJIOKCHUC CIICKTPA.

Uucno Oumiepa. HeorpuuarensHble MaTpULbl U UX TpagBbl.

Teopema [leppona-Ppobenuyca.
Teopema AraeBa-YeboTapesa.

Macutabupyemslie rpadbl 1 UX CBOMCTBA.

3. MapkoBckue 1ienu U ciyvaiiHble Omyxaanus no rpady, Mepbl HEHTPAIbHOCT.

MapkoBckas Lienb Kak ciy4aiiHoe Omyxnanue Ha rpade.

rpade.

Marpunpl,




CoiicTBa 11e1I1 B TepMHHAX rpada.

CranuoHapHOe pacrpejielieHne MapKoBCKoM 1ienu (coOcTBeHHBIH BekTop [leppona-dpobennyca) kak
Mepa LEHTPaJIbHOCTH.

4. KOHCGHCYCHBIG AJITOPUTMBI U CCTCBBLIC MOJCIIN COLIMAJILHOI'O BJIIMAHUA.

Mopnens @penua-Xapapu-el poora u moaens AdenbcoHa.
Kpurepun koHCEHCYCa M CXOAUMOCTH.
BrlunciieHne KOHCEHCYCHOTO 3HaY€HHS.

BausarensHOCTh commanbHOro areHrta mno @OpeHdy, WHTEpHperanus Mepbl LEHTPAIbHOCTH,
3a71aBaeMoi COOCTBEHHBIM BEKTOPOM.

Monenu @punkuna-JxoHcena u Teinopa.
HenuHelinble MOENIA ¢ OTPaHUYEHHBIM JJOBEPUEM.

5. IlpunoxeHus K 3a1a4aM yIpaBiIeHUs TPyIIaMu MOOMIbHBIX areHTOB.

3azaua HMKIMYECKOTO IIPeCIe0BaHUs Ha NIPsIMOM M Ha IutockocTy. LlupkynsHTHas: MaTpuna.
Marpuua noBopora.

3asiaua paBHOY/IAJIEHHOTO PACIIOIOKEHUS Ha OTPE3Ke.

Jlokanu3zanus criekTpa Al CennalbHbIX TpadoB (nepapxudeckue GopMaiyn).

6. CHHXpOHHM3AIMsI B CETAX areHTOB C JUHAMHUKOW BTOPOTO M BBICIIUX IOPSIIKOB.

Kputepun ycToiunBOCTH M CUHXPOHM3ALUU CETH OJHOTHUIIHBIX ar€HTOB B IIPOCTPAHCTBE COCTOSIHU.
ANTOPUTMBI CHHXPOHHU3ALMU C H3MEpPEHHEM aOCONIOTHOM M OTHOCHUTENIBHOW CKOpOCTH (3amava
nukiandeckoro mpecinenoBanus). Kpurepuir [lomska-L{pikuHAa:  yclnoBHE  YCTOHYMBOCTH U
KOHCEHCYCa B YaCTOTHOI 00iacTu.

OoOnactu YCTOP'IHHBOCTH U CUHXpPOHU3AllUU, O606H.IeHHa$I JaCTOTHasA NCPCMCHHAs.

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

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMa), IMEIOIIUMHU BBIX0J B ceTh «IHTepHeT».

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Bullo F. Lectures on Network Systems. — Santa Barbara: Kindle Direct Publishing. — 2022. — 346 p.
url {https://fbullo.github.io/Ins/}
2. Amenun H.O. IIpo6nemsl cereBoro ynpasienus / [Toxn pen. A.JI. ®pankosa. M. — Uxesck: UKC,
2015.-392 c.
3. YeoOorapes IL.1O., Araes P.Il. Marpuunas TeopemMa o jiecax H JarjaacoBCKUE MaTPULBI OprpadoB. —
Saarbrucken: LAP, 2011. — 276 p.
4. Hosukos [I.A. Teopus ynpasnenus. JJononaurensHsie masbl. /Ak (Pen.). — Mocksa: URSS, 2019. —
552 c.

JomnonHurensHas aureparypa



1. Newman M. The structure and function of complex networks // SIAM Review, 2003. — Vol 45, Iss
2.—P. 167-256.

\url {https://arxiv.org/abs/cond-mat/0303516}
2. Li Z., Duan Z. Cooperative Control of Multi-Agent Systems: A Consensus Region Approach, Boca
Raton, FL. — USA: CRC, 2017. — 262 p.
3. Ren W.,, Cao Y.C. Distributed Coordination of Multi-Agent Networks. — London, U.K.: Springer,
2011.-310p.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

www.mou.mipt.ru
http://aivanoff.blogspot.com/2007/12/blog-post _18.html

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B mporiecce npenogaBaHust TUCUUILIMH UCTIONB3YIOTCS CIIEIYIOLINE METOBI, CPEICTBA U OOHOBIISIEMOE
py He0OXOIMMOCTH MPOrpaMMHOE oOecriedeHre HHPOPMAIIMOHHBIX TEXHOJIOTHH WWW.mou.mipt.ru:
e-mail mpenogaBarerns; ANEKTPOHHbIE Y4eOHO-METOJUUECKHE MaTepHaIbl JAJIsl 00eCIIeYeHNUS
CaMOCTOSTEIILHON pabOThI CTYACHTOB; CIIUCOK CAWTOB B ceTH «HTEpHEeT» I TIOMCKa
HAyYHO-TEXHHYECKOW MH(POPMALIMH 110 pa3/ieiaM TUCHUIUIMHBI WWW.mou.mipt.ru u
http://aivanoff.blogspot.com/2007/12/blog-post 18.html; nakeTsl npuKIaIHBIX IPOrPaMM, HAIIPUMED:
pytorch.

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

CTyneHT, M3ydalolMi AWCHUIUIMHY, JOJDKEH, C OXHOW CTOPOHBI, OBIAJETh OOLIMM IMOHATHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOW JIMTEpaType), MOJATOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— BBINIOJIHEHHE JOMAIIHUX paloT, UIi OCO3HAaHMSA CBA3€H MEXKIy TEOpHeH M TNPaKTHYeCKUMHU
HaBBIKaAMH.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBbHOW pPabOTOil CTyneHTa OCyIecTBisercss B (opme
WHIMBULyaJbHBIX KOHCYJIBTALIUH.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
JIEKTOPY.



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 MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: C.D. Ilapceros, xaua. (u3.-MaT. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUHM HOBBIX 3a/1a4, MPUMEHSS 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKHMMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMICKYCCHSIX, BBICTYIUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHE 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
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHs B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSIX Hay4YHbIX MpoOiieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpohecCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT npUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH NOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeyeHuss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTU4YeCKHWH OMBIT BBICTYIUICHHH H
HAy4YHOM apryMeHTAalH IMpH aHaiu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «MOI[CJ'II/I 1 JMHaAaMHKa CCTCBBIX CUCTCEM» 06y‘lal-0H.IHI>iC9I JOJIKCH:

3HAThb:

- q)YH,Z[aMCHTaJILHLIC IOHATHA TCOPUN MHOI'OAI€HTHBIX MOJIEJIE U CETEeBBIX JUHAMHYECKUX CUCTECM,
- COBpCMCHHBIC HpO6J'I€MBI OPUMCHCHUS MHOT'OAIrCHTHBIX MOI[GJICf/'I U CCTCBBIX JTUHAMHWYCCKHUX CUCTCM B

¢bu3MKe, MEXaHUKE U TEOPUU YIPABICHHUS;

- MNOHATHUA, AKCHOMBI, MCTO/Jbl AOKA3aTCIIbLCTB M O0Ka3aTCJibCTBa OCHOBHBIX TCOPEM B pa3aciax,
BXOOAIIUX B 6330By}0 4JacCTb TCOPUN MHOTOAICHTHBIX MOJIEJIEH U CETEBBIX TUHAMHUYECKUX CUCTEM.

yMeThb:




- IIOHSThH IIOCTABJICHHYIO 3a/1a4y;

- HCIIONB30BAaTh CBOM 3HAHUS AJISl pelieHus (PyHIAaMEHTAIbHBIX M NPHUKIATHBIX 3a1a4 MPUMEHEHHS
MHOTOAreHTHBIX MOJIeJIell M CeTeBBIX AMHAMMYECKHX CHUCTeM B (HU3HMKe, MEXaHUKE U TEOpHUH
YIpaBJICHHUS;

- OLIEHUBaTbh KOPPEKTHOCTb IOCTAHOBOK 3a/1a4;

- CTPOro JOKa3bIBaTh WM ONPOBEPIaTh YTBEPKACHHUE;

- CaMOCTOSITEIbHO HAXOAUTh AJITOPUTMBI PELICHHUS 33/1a4, BO3SHUKAIOIIUX B MHOI'Oar€HTHBIX MOZAEISIX U
CETEBBIX JMHAMHYECKUX CUCTEMAX;

- CaMOCTOSITEIbHO BUETh CJIEACTBUS IIOIY4YEHHBIX PE3y/IbTaToB.

BJIaJeTh:

- HaBbIKAMH OCBOCHHMSI Oonbpmioro ob6bema WHPOpPMALMKM | pEIIeHUs 3aJad [PUMEHEHUs
MHOTOAreHTHBIX MOJIeJIell M CeTeBBIX AMHAMMYECKHX CHUCTeM B (U3nKe, MEXaHUKE U TEOpHH
yhpasieHus (B TOM YHCIIE, CIOKHBIX);

- HaBBIKAMH CaMOCTOSITEIbHON pabOThl M OCBOCHUS HOBBIX JANCIMIUINH;

- KyJAbTYpOW TMOCTAHOBKH, aHAJIW3a M PELICHUS MAaTEMAaTHYECKHX M NPUKIAIHBIX 3a/ad, TPeOyommx
JUIi  CBOETO pEIIEHUs MCIOJIb30BaHUsS MaTeMaTHYeCKUX IIOAXOIO0B M METOJNOB IPUMEHEHUs
MHOTOAreHTHBIX MOJEJIEH M CETEeBBIX AWHAMHYECKHX CHCTEeM B (PH3HKe, MEXaHHKe W TEOpUHU
YIpaBJICHHUS;

- HaBBIKAMH IPAMOTHOTO OMHMCAHMS PEIICHHS 3a/1a4 U MIPEICTABIEHUS MOITYYEHHBIX PE3yJIbTaToB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. MHOroareHTHble JMHAMHYECKHE CHCTEMBI.

2. TloHATHE areHTa ¥ MHOTOAreHTHON CHCTEMBI B PA3IMYHBIX 00IaCTIX 3HAHUS.

3. Maremarudyeckue MOIENIM B €CTECTBEHHBIX HayKax: Mojenu Buceka, mozmenn OMOIOrMYecKux
(hopMmaruii, MOAEIN TIOMYJISIINH.

4. MHoroareHTHbIE CUCTEMbl B MHXCHEPHBIX HAyKax: JJIEKTpUUYECKUE Lenu (Ha mpumepe KacKagHo
coerHeHHBIX RC-11emouek) u opmaryu MOOMIIBHBIX areHTOB.

5. OCHOBHbIE OHATHSI TEOPUU IPaOB, CBI3b C MATPUYHBIM AHATHU30M.

6. I'pad cBs3eit MHOTOAT€HTHON CHCTEMBI.

7. OpueHTHpOBaHHBIE U HEOPUEHTHPOBAHHBIE IPAQBI.

8. OCHOBHBIE TTOHATHS.

9. Ilytn, MapmpyTsl U IIUKJIBL.

10. CBs13HOCTB, KOMIIOHEHTHI CBSI3HOCTH, OCTOBHBIE JICPEBBS U Jieca B rpade.

11. Marpuiibl, acCOMUPOBaHHbIE ¢ TpadoM: MHIIUJECHTHOCTH, cMeskHOCTH U Kupxroda-Jlamnaca.
12. B3BenieHubie rpadml.

13. Snpo marpurs! Jlamnaca, necHas pa3MepHOCTb, PACHIOIOKEHUE CIIEKTpa.

14. Yucno ®umiepa. HeorpunarensHble MaTpPHIIBI U UX TpadBbl.

15. Teopema Ileppona-dpobenuyca.

16. Teopema AraeBa-Ueborapepa.

17. Macmrabupyembie Tpadbl U HX CBOMCTBA.

18. MapkoBcKHe IIeTn U CilydyaiiHble OmykaaHus 1o rpady, Mepsl IIEHTPaIbHOCTH.

19. MapkoBckasi 1elb Kak ciiydaiiHoe OnmyknaHue Ha rpade.

20. CpoiicTBa 1€y B TepMHUHAX Tpada.

21. CranmoHapHOe pacrpejieieHue MapKoOBCKo# 1enu (codctBeHHbIN Bektop [leppona-dpobenuyca)
KaK Mepa HEHTPATbHOCTH.



22. KoHCeHCyCHBIE aITOPUTMBI U CETEBbIE MOJIETH COLMAIBLHOTO BIUSHUS.
23. Mognens ®penua-Xapapu-Jlel poora u Mogens AGenbcoHa.

24. Kputepun KOHCEHCYCa M CXOAUMOCTH.

25. BeruncneHnue KOHCEHCYCHOTO 3HaUEHUSI.

26. BuusarenpHOCTh colManbHOro areHra no ®OpeHuy, HHTepIperanuss Mepbl LEHTPAJIbHOCTH,
3aJaBaeMoil COOCTBEHHBIM BEKTOPOM.

27. Monenu ®puakuna-/xoncena u Teinopa.

28. HenuHeWHbIE MOAENN C OTPAHUYEHHBIM JJOBEPHEM.

29. IlpunoxkeHus K 3a/1auaM yIpaBiIeHUs TPYIaMi MOOUJILHBIX ar€HTOB.

30. 3amaua UKJIMYECKOTO MIPECIIeI0BAaHMS Ha IPSIMON U Ha TUIOCKOCTH.

31. LlupkynaHTHas MaTpHLA.

32. Marpuna noBopora.

33. 3amaua paBHOYAAJICHHOTO PACIIOJIOKEHHS HA OTPE3KeE.

34. Jlokanu3zanus CueKTpa AJsl ClieHualbHbIX TpadoB (nepapxuueckue GopMaiun).

35. CuHXpOHH3ALHMA B CETSIX areHTOB C JUHAMUKOW BTOPOT'O U BHICIINX HOPSIIKOB.

36. Kpurepun yCTOMYMBOCTH W CHHXPOHHM3alMM CETH ONHOTHUIIHBIX AareHTOB B IPOCTPAHCTBE
COCTOSTHUM.

37. ANTOpUTMBI CHHXPOHHM3AIUM C M3MEPEHHEM aOCOIIOTHOM M OTHOCHTENBHON CKOpOCTH (3aaava
LHUKIMYECKOTO MPECIEAOBAHUS).

38. Kpurepuii [lonska-L{pinkrHa: ycioBue YCTOHYMBOCTH U KOHCEHCYCa B YACTOTHOM 00JIacTH.

39. O6nacT yCTOMYMBOCTH M CHHXPOHU3ALINH, 0000IIEHHAS YaCTOTHAS IEPEMEHHasI.

[Ipumeps! OuIETOB:
Buner Nel

1. ATEHT B MHOTOAreéHTHOM CUCTEME U €ro MPU3HAKU. YCTPOUCTBO MHOTOAr€HTHON CUCTEMBI C
MOJIENIIMA ~ areHTOB B BHJAE JU(GdEpeHIMANBHBIX WM Pa3HOCTHBIX ypaBHeHWH. Mopenn
Ouonormdeckux QopMmanuii W MOmysuii, ux ocobeHHocThu. [lomokeHUE paBHOBECHs CETEBOU
CHCTEMBbI — DJIEKTPUUYECKON 1IeTI M3 KaCKaJIHO COCJUHEHHBIX HJeHTHYHBIX RC-punsrpoB, Ha BXOmE U
BbIXOJIe KoTopoil HanpspkeHna U 1 m U 2, COOTBETCTBEHHO.

2. Marpunsl Jlanigaca OpHEHTHPOBAHHBIX W HEOPHEHTHPOBAaHHBIX TpadoB. UYmciao Dumiepa.
CX0onuMOCTh KOHCEHCYCHBIX aJIFTOPUTMOB C areHTaMu MepBOro nopsaaka. Cesi3b HEMPEPBIBHOM MOIETH
KOHCEHCYCa C TUCKPETHOM, 0COOEHHOCTH MOJIETICH.

Buner Ne2

1. 3agaya OUKIMYECKOTO HpECIEeOBaHUS C MOACISIMH arcHTOB IepBoro nopsaka. LlupkymsatHas
MaTpula M ee CBoiicTBa. 3ajada LUKIMYECKOTO IMPECIeNOBAaHUS C areHTaMu BTOPOTO MOpSAAKAa U
HU3MEPSIeMOil aOCONMIOTHOM/OTHOCUTENFHON CKOPOCTBIO.

2. Snpo marpuner Jlammaca. Teopema AraeBa-UeGorapeBa M ee CIEICTBUE B 3ajade JIOCTHIKCHHS
KOHCEHCYCa JJIs JIIOOBIX HadaJbHBIX yCJIOBHHA. DKHMBAJICHTHOCTh YCJIOBUN AOCTHXKMMOCTH KOHCEHCYCa
JUIsl HENPEPHIBHON MOZEIH C ar€éHTaMU [1EPBOIo MOPsIKa.

Kpurepun onennBanus



Onenka ommmuao 10 OammoB — BBICTABISIETCS  CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omm4yHO 9 OamnmoB — BBICTABISAETCS  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopoo 7 6aJijIoB — BBICTABISACTCS CTYACHTY, €CJIH OH TBEPAO 3HACT MaTepuall, FpaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopomo 6 6ajIoB — BBICTaBIISETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IpPaMOTHO H 110
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopouo 5 6aJijIoB — BBICTABIIAETCS CTYACHTY, €CJIH OH B OCHOBHOM 3HAET MaTepuall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBJIETBOPHTENHEHO 4 Oamna — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka YIOBJIETBOPHTENHEHO 3 Oaia — BBICTABISETCS CTYACHTY, MOKa3aBIIEeMYy (QparMeHTapHBIN,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyIOBIETBOPUTENILHO 2 Oaiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIEH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISETCS CTYIACHTY, KOTOPBII HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpuéma muddepeHnmpoBaHHOro 3a4éra (OH MPOBOAMTCS B NMUChMEHHOU (opme) mpu
TIOATOTOBKE OMJIETa MOXKHO MOJIB30BATHCS JIIOOBIMH Marepuanamu. [Ipu HENOCpeACTBEHHOM OTBETE
HMYEM I[10JIb30BaThCsl Henb3s. HeoOxomumo oOpaTHTh BHUMAHHME HAa TEOPETUYECKHH MUHHMYM.
He3nanne 0TBETOB Ha BONPOCHI W3 TEOPETHYECKOTO MHUHHMYyMa aBTOMATHYECKH  BJICYET
HEY/IOBJIETBOPUTEIIEHYIO OIICHKY.



