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AHHOTANMA

Teopust urp — NpUKIaIHONW pa3fes MareMaTHKH, METOA M3Y4YEHHS ONTHUMAaJbHBIX CTpaTeruil B urpax. JTo
BTOpast 4acThb U3 ABYX CIELIKYPCOB 110 TEOpUU Urp. B HEM paccka3biBaeTCs O pa3IMuHbIX UCTOPUSX, B KOTOPBIX
T€ WIA WHBbIE OOIIECTBEHHBIC SIBJICHHUS MOICJIMPYIOTCS NPU HMOMOIIM HIPOBBIX Mozesieil. Pa3Hble croxersl
cnabo cBA3aHBI MEXKy COO0I U MOTYT U3y4aThCs HE3aBHCUMO JIPYT OT JIpyTa.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

O3HakoMUTh clylareled ¢ OCHOBHBIMM IOHATHSAMHU U pe3ylbTaTlaMU HEKOOIEpPaTUBHOW H
KOOIIEpaTHBHOM TeopHH WUrp. LleHTpasbHOE MECTO B Kypce 3aHMMaeT MOHATHE paBHOBecue Hbomia,
CEKBEHILIMAJIbHOE DPaBHOBECHE, a TAaKKe MOHATHE fApa B KOONEPAaTUBHBIX WIPax € HOOOYHBIMH
IUIaTeKaMHU.

33)13‘11/[ JAUCHUIIINHBI
- OCBOCHHC CTyACHTaMHU 0a30BEIX 3HAHUUI (HOHSITI/IfI, KOHHeHHHﬁ, MCTOOOB U MO,I[CJIeﬁ) B TCOpUH UTDP,
- HpI/I06pCTCHI/IC TCOPCTUICCKUX 3HAHUM U MNPaKTUICCKUX YMGHI/Iﬁ Y HABBIKOB B TCOPUU UTP;

- OKa3aHWe KOHCYJAbTAMd W TOMOIIM CTYOCHTaM B MPOBEACHUM COOCTBEHHBIX TEOPETHUECKHX
HCCIIEIOBAaHUI B TEOPUU UTP.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT coOCTBEHHBIE CY)KJICHHS U OLIEHKH

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 Crnocoben aHanu3MpOBaTh MOCTABICHHYIO 33134y,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK M UCTIONB30BaTh UX B

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHble |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOAbl U IPUKIAJHOE IPOrpaMMHOE
npodecCuoHAIBHON IeSTeNbHOCTH, coONoiast  |o0ecrieueHre Uil PEUIeHUs  Hay4YHbIX  33j7ad = B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaLHON 00NIacTH

OIIK-2.3 3naer ocHOBHbEIC TpeboBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAyYHO-TEXHUYECKOM JOKyMEHTAILlUH, B TOM
YHUcie C MCIOIB30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
OIIK-3 CriocoOeH cocTaBisTh U 0(pOpMITATH obecreyeHus

Hay4YHbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS
(TeXHOJIOTHYECKIE, UHHOBAIL[IOHHBIE) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

DL-1 CnocobeH npuMeHSITh U (UITH)
pa3pabarbeIBaTh apXUTEKTYPhI TITyOOKHUX
HEUPOHHBIX CETEU

DL-1.1 Criocoben 0OBSICHATD u MIPUMEHSATh
MaTeMAaTUYECKHE OCHOBBI HEHPOHHBIX CETEH, BKIIIOYAs
pacyer TpaaueHTOB, METOAbl ONTHMHU3AIMA W AITOPUTM
obOpatHoro pacnpoctpaneHust ommoOku (backpropagation),
U1 3QPEKTUBHOTO 00yUeHHs MOJesel

DL-1.2 CrnocobeH npOEKTHpOBaTh M  PEan30BBIBATDH
HenyOOKWe HelpoHHble cetd (mepuenTtpoHs, MLP),
BBIOMpATh appropriate byHKINU aKTUBALlUU u
perynspusaiuy Ui pelleHHus 3ahad  KiIacCU(UKAIMu U
perpeccuu

DL-1.3 Cmoocoben pa3pabarbiBaTh, aJalNTHPOBaTb H
BHEJIPATh T'€HEPAaTHBHBIC HEHPOHHBIC CETH Ul PEICHHS
MpaKTUYECKUX  3a/4ad, BKIIOYAas  CO3JaHHE  HOBBIX
ApXUTEKTYp, ONTUMM3ALUI0 OOYYEHUS U TNPOMBIIIICHHOE
pa3BepThIBAHKE MOAETICH

DL-2 CnocobeH npuMeHsITh U (1K)
pa3pabaTbIBaTh COBPEMEHHBIC APXUTEKTYPbI
TeHEPaTUBHBIX ITYOOKHX ceTei

DL-2.1 IlpuMeHsieT U3BECTHBIE ApXUTEKTYPBI TEHEPATUBHBIX
IyOOKMX HEWPOHHBIX CeTed sl pelleHUs MPHKIATHON
3amaun (TeHepauusi TEeKCTa, reHepanus H300pakeHHH o
TEKCTy, CHHTE3 PEYd U T.1.), IPH HEOOXOAUMOCTH MPOBOS
nooOyyeHne Ha Habopax JaHHBIX

DL-2.2 HmnneMeHTHpPYeT  HW3BECTHBIE  APXHUTEKTYPBI
TCHEPATUBHBIX CETEH, pean3yeT MalluIaiHbl UX OOydYeHHUsI
Ha JaraceTax W BBIBOA TIE€HEPAaTHBHBIX MOJAENEH B
IIPONYKTUBHYIO Cpeny

LLM-1 CnocoGeH nmpuMeHsTh 1 (1IIn)
pa3pabarbIBaTh TeHepaTHBHbBIE MoJie U BAM

LLM-1.1 3HaeT apXUTEKTypbl T€HEPATUBHBIX MOJIETeH

LLM-1.2 OuenuBaeT mpoU3BOAUTEIHHOCTh T'€HEPATHBHBIX
Mojaeiei

LLM-1.3 TloHuMaeT ponb JIATEHTHOIO IPOCTPAaHCTBA B
IEHEPAaTUBHBIX MOJEIIAX

LLM-14 ITounumaer
MYJIBTHMOAATEHBIX MOJIEISIX

IIPUHIMUIIBI reHepaunu B

LLM-1.5 OueHuBaet 3aluIEHHOCTh MOJIENIeH TeHEepaIluu

FC-1 Cnocoben nmpoBonuTh (pOHTUPHBIS
MCCIICIOBAaHMS B 00JIaCTH apXUTEKTYD,
anroput™oB MO, ONTHUMH3AINN U MATEMATHKH

FC-1.1 Pa3pabarbiBaet hyHIaMeHTaJIbHBIE OCHOBBI M HOBBIE
QJITOPUTMBI MAITMHHOTO O00y4YeHHUs

FC-1.2 Pa3pabarbiBaeT HOBBIE apXUTEKTYphl TIIYOOKHX
HelipoceTrei

FC-1.3 Pa3BuBaet MeTObI YCKOPEHUS O0y4EHUS

FC-1.4 Pa3BuBaeT MeTOABI ONTUMHU3AINH PACTIPEICIICHHOTO
u penepatuBHOro o0yuenus oonbmx MU moxpeneit

LLM-2 CriocobeH no00ydaTh alanTHPOBaTh U
ONITUMHU3UPOBATH TEHEPATHBHBIE MOJICIIN TIOJT
cnenupuIeCcKre 3a]a91 1 YCIOBHS IPUMEHEHUS

LLM-2.1 [TonumaeT npuHIUIe! fine-tune

LLM-2.2 Coznaér oOy4aromue HabOpbl JaHHBIX

LLM-2.3 Ucnonb3yeT alanTUBHBIE METOBI TOOOYIECHHUS

LLM-2.4 ITonnmaet oOydeHue ¢ 00paTHOMN CBSI3BIO

LLM-2.5 [IpumeHsieT TUCTUIUIALIAIO MOJIETei

LLM-2.6 HactpauBaet runeprnapamerpsi fine-tune

LLM-2.7 OuenuBaet 3QeKTHBHOCTH I000yUEHUS

FC-2 Cnocoben npoBouTh PpOHTUPHEIC
UCCIIeJOBaHHs B 0071acTH (DyHIaMEHTaIbHBIX U
FEHEPATUBHBIX MOJEIIEH

FC-2.1 Hccnenyer m paspabarbiBaeT OOJBIINE SI3BIKOBBIE
mozenu (LLM) u apyrue Moaenu Juisi CAMBOJIBHBIX TAHHBIX

FC-2.2 Hccnenyer u paspabarbiBacT Au(Qy3uOHHBIE U
ApYyTrHe MOJEIH [T HECUMBOJIBHBIX TaHHBIX

FC-2.3 Hccnenyer u co3gaer MyJIbTH-MOJANbHbBIE OObIIINE
si3bikoBBIE Mozenu (LLM)

FC-2.4 Pa3BuBaeT MeTO/AbI IEpeHOCA 3HAHWUHN C aanTaruei
mopesei




FC-2.5 MHccnenyer u co3maeT METOABI ayrMEHTAalUU
Oonpmmx sA3bIKOBBIX  Moxenedt (LLM) ©Oe3 amanrarum
mopesei

FC-3 Cnocoben npoBomuTh PpOHTUPHEIC
UCCIIeIOBAaHMS B 00JIaCTH YIIPaBICHHUS,
peLIeHH s, aTeHTHBIX ¥ MYJIBTHAICHTHBIX CHCTEM

FC-3.1  Pa3pabarsiBaeT
HOJIKPEIUICHUEM

aNropuT™Mbl  OOy4eHHs  C

FC-3.2 Uccnenyet u co3aaet areHTHBIE CHCTEMBbI

FC-3.3 Uccnenyet u co3aaeT MyJabTHar€HTHBIE CHCTEMBI

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT OmpUHOUIBI MTOCTPOCHHUA HAYYHQPROOTHI,
MeTroasl cOopa W aHamu3a IOJYYEHHOTO MaTepualia,
CHocoObl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO WM B KaueCTBE WICHA
(pyxoBoznuTeNs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIiio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHCKON paboThI MOCPEICTBOM
MyONUKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCIUIIMHBI 00Yy4aIOIINeCs JOIKHbBI

3HATb.

- (yHAaMEHTAIbHbIC TOHATHUS, 3aKOHBI, TEOPUH HTD;

- COBpPEMEHHBIE TPOOIEMBI COOTBETCTBYIOIINX PA3EIOB TEOPHH UTD;

- TIOHATHUS, aKCHOMBI, METOMBI JTOKA3aTeNIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B pasieiax,
BXOJISIIMX B 0a30BYIO YaCTh IIUKJIA TEOPHH UTD;

- OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIUX MaTeMarniecKux 00bEKTOB;

- aHAJUTUYECKUE W YMCIIEHHbIE IOAXOIbl MU METOABI AJI PELICHMs TUIIOBBIX NPHUKIALHBIX 33434

TEOPHH UTP.
YMETB:
- TIOHATH MOCTABICHHYIO 337a4y;

- HCHOJIBb30BaTh CBOM 3HAHMS AJISl pelieHns pyHIaMEeHTAIbHBIX U IPUKIIAIHBIX 33/1a4;

- OIICHMBAaTh KOPPEKTHOCTH IMOCTAHOBOK 3a7ay;

- CTpOro A0Ka3bIBaTh WU OIIPOBEPraTh YTBEPKICHUE;

- CaMOCTOSITEJIBHO HAaXOAWTh AJITOPUTMBI pPEHICHUS 3aJad, B TOM YHCIE W HECTaHAAPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOSITEIBHO BUJETh CICACTBHS MOIYUYEHHBIX PE3yJIbTaTOB;
- TOYHO IPEACTAaBUTh MaTeMaTHYECKHE 3HAHUS B TONOJIOTMU B YCTHOH M MUCbMEHHOM (hopme.

BJIAJIETD:

- HaBBIKAMH OCBOCHHMS OOJIBIIOr0 00bheMa I/IH(l)OpMaLII/II/I " pCHICHUSA 3a1a4 ( B TOM 4HUCIJIC, CJ'IO)I(HLIX);

- HaBBbIKAMM CaMOCTOSTEIbHOMN pa6OTBI 1 OCBOCHUA HOBBIX JUCIIUILIWH,

- KYHBTypOfI MNOCTAaHOBKH, aHAJIN3d U PCHICHUA MATCMAaTUYCCKUX U NPUKIIAJHBIX 3a/1a4, TpC6YIOH_H/IX
IJIA CBOCTO PCIICHU UCITIOJIBb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,

- NPCAMCTHBIM SA3BIKOM TOIIOJIOTUM W HABBIKAMU TPAMOTHOIO OHNHCAHUA PCIICHUA

3ama4 u

[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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




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

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

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 3amaua O CipaBeIIMBOM JICIIEXKE. 6 6 15
2 3anaua 00 yCTONYMBBIX TAPOCOYETAHUSIX. 6 6 15
3 Teopus ayKIIMOHOB. AyKIIHOHBI IEPBOM U 6 6 15
BTOPOM LICHBI.
Teopust 00I1IeCTBEHHOTO BhIOOpA.
4 6 6 15
IIpaBuno Konnopce.
Teopema Mbpsi. Teopema Ippoy. Teopema
5 . 6 6 15
Jxn66apna—CarrepTBaiiTa.
Nroro yacos 30 30 75
[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

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

Cemecrtp: 6 (Becennuit)

1. 3amava o cupaBeIMBOM JIETIEXKeE.

3amaua 0 MPONOPIMOHAILHOM IMpeAcTaBUTENbCcTBE. [lapagokcsl Amabambl, HAaceJICHHS W HOBOTO
wrarta. [IpaBuno [amunbroHa u npaBuina co 3HaMmeHarensmu. Teopema banumHckoro—SHra o
HEBO3MOXKHOCTH TOCTPOCHHUSI MpaBuia, CBOOOJHOTO OT MapalOKCOB M COOIOJAIONICTO MPUHIIMIT

KBOTBI.

2. 3aga4a 00 yCTOMYUBEIX MAPOCOYCTAHUSIX.

MogennpoBanue NOTOKOB B ceTsaX. PaBHoBecue Hboma—Yopapomna. Ilpumep Ilury m mapamokc
Bpaecca. llena anapxuu. Jluckpetnas mojieins, npumep ABepOyxa—A3zapa—ImnmireliHa.

3. Teopust ayKIIMOHOB. AyKIIMOHBI TIEPBOM U BTOPOU IEHBI.

3agaya 0 KOJUIEKTUBHOM OTBETCTBEHHOCTH.

4. Teopus obmectBeHHOro BeIOOpA. [IpaBuino Kongopce.

3amaua 00 yCTOMYMBBIX Pa30MEHUSX Ha IOPUCIUKINU. KoanuIMoHHass U MUTPAIIMOHHAS KOHIICTIIIUH

YCTONYUBOCTHU.

5. Teopema Mbpsi. Teopema Dppoy. Teopema J[xn066apaa—CarreprBaniTa.

TeopeTuko-urpoBsie Mozieu OPMHUPOBAHUS COLIMATIBHBIX CETEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)




VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Jlekunu 1o TEOpUU UTP U IKOHOMUUECKOMY MojiennpoBanuio [Teker] : [yue6. mocoOue nist By30B] /
H. C. MenbmnkoB .— 2-e u3n., ucnp. u gon. — M. : Konrakr [Tiroc, 2010 .— 336 c.

2. Teopus urp [Tekcrt] : yueb. mocobue st By30B : pek. M-BoM o6m1. 1 mpod. oopazoBanus PO / JI. A.
[Terpocsn, H. A. 3enkeBuy, E. A. Cemuna .— M. : Breicmas mkomna, 1998 .— 304 c.

JomonanTtenyHas uTeparypa
1. OnruMansHOCTH B Urpax u pemrennsx [Texcr]/D. U. Bunkac, -M., Hayka, 1990

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

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

Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpE3EHTALNN.

B npouecce camocTosATeNbHOM PabOThI 00YHaIONIUXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

PexomeHtyeTcst yCHEIIHO CAaBaTh KOHTPOJIBHBIE pPabOThI, TaK Kak »dTO YIPOIIAET HWTOTOBYIO
aTTeCTAIHIO 10 MIPEIMETY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

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

Pa3paborunk: JI.I'. UnbuHCKUM, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3MpOBaTh MOCTABICHHYIO 33134y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOJIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

DL-1 CnocobeH npuMeHsITh U (1K)
pa3pabarbIBaTh apXUTEKTYPhI TITyOOKHX
HEHPOHHBIX ceTel

DL-1.1 Criocoben 0OBSICHATH 17} PUMEHSTh
MaTeMaTHYeCKNEe OCHOBBI HEWPOHHBIX CETeH, BKIIOYas
pacdyer TpaaueHTOB, METOAbl ONTHMHU3AIMU U AJITOPUTM
oOparHoro pacnpoctpaHeHust ommoOku (backpropagation),
TS 9PPEKTUBHOTO 00yUeHHS MOJIeel

DL-1.2 CrnocobeH TpOoeKTHpPOBATh
HenyOOKue HelpoHHele cetd (mepuenTtpoHs;, MLP),
BBIOMpaTh  appropriate  (QYHKIUM  aKTHUBAlUA |
peryispuzaliu Ui pelleHHs 3ahad  KiIacCHpUKAMH U
perpeccun

n pCaJIn30BbIBATH

DL-1.3 Crnocoben paspabarbiBaTh, aJanTHpPOBaTh |
BHEIIPATh TCHEPATUBHBIC HEHPOHHBIC CETH JUIS PEIICHHS
NPaKkTHYECKUX  3aJad, BKJIIOYAs  CO3JaHHE  HOBBIX
ApXUTEKTYp, ONTUMH3ALUIO OOYYCHUS W TIPOMBIIIICHHOE
pa3BepTHIBAHUE MOJENEHN




DL-2 CnocobeH npuMeHSTh U (UITH)
pa3pabareIBaTh COBPEMEHHBIE apXUTEKTYPHI
TeHEPATUBHBIX ITYOOKHX ceTel

DL-2.1 IIpumeHsieT U3BECTHBIE apXUTEKTYPBI TeHEPATUBHBIX
DIyOOKMX HEHPOHHBIX CETeH Ui peIIeHHs MPUKIIaTHON
3aaun (TeHepalusi TEeKCcTa, TeHeparusi HW300pakeHWH o
TEKCTy, CHHTE3 PEYd U T.1I.), IPH HEOOXOTUMOCTH MPOBOJIS
nooOyyeHne Ha Habopax JaHHBIX

DL-2.2 HwmnneMmeHTHpPYEeT  W3BECTHBIE  ApPXUTEKTYpbI
TCHEPATUBHBIX CETEH, peann3yeT MallUIaiiHbl UX 00ydeHUs
Ha JaraceTax ¥ BBIBOJ TI'CHEPATHBHBIX MoOjened B
MPOAYKTUBHYIO CPEAY

LLM-1 CnocoGen mpuMeHsTh 1 (HIIN)
paspabarkIBaTh TeHepaTuBHBIC Mojenn u bSAM

LLM-1.1 3HaeT apXUTEKTypbl TeHEPATUBHBIX MOJIEIIEH

LLM-1.2 OueHuBaeT NpOU3BOAUTEIBHOCTh T'€HEPATHBHBIX
Mozenen

LLM-1.3 TloHumaeT poib JIaTEHTHOTO MPOCTPAHCTBA B
TeHEPAaTUBHBIX MOJEIIAX

LILM-14 ITonumaer
MYJBTUMOAAIBHBIX MOJENSIX

OPUHIHAIIBI reHepanuun B

LLM-1.5 OuenunBaer 3alIUIIEHHOCTS MOJIENIeN TeHepaIluu

FC-1 Cnocoben npoBomuTh PpOHTUPHEIC
UCCIIIOBAaHHS B 00JIaCTH apXUTEKTYD,
anroputMoB MO, ONTUMHU3AIMT U MATEMATUKU

FC-1.1 Pa3pabarbiBaet hyHIaMEeHTaIbHBIE OCHOBBI U HOBEIC
QJITOPUTMBI MAITUHHOTO O0y4YCeHHUS

FC-1.2 Pa3pabarbiBaeT HOBBIE apPXUTEKTYpbl DIIyOOKHX
HeWpoceTren

FC-1.3 Pa3BuBaet MeTO/IbI YCKOPEHUST O0y4CHUS

FC-1.4 Pa3BuBaeT MeTOABI ONTUMHU3AINH PACIPEACIIEHHOTO
u ¢peneparuBHoro ooyuenus oonsinx MU mozpeneit

LLM-2 Cnocoben n1oo0y4ark aJanTHpoOBaTh U
ONITHMHU3UPOBATH TCHEPATUBHBIC MOJIEIH 11O
crieri(pUYeCKHe 3aJa491 U YCIIOBUS IPUMEHEHUSI

LLM-2.1 [louumaeT npuHUHUIH fine-tune

LLM-2.2 Co3naér oOy4aroririe HaOOPHI JaHHBIX

LLM-2.3 Ucnonb3yeT aJanTUBHbIE METOABI 1000yUeHUs

LLM-2.4 TlonumaeT oOyueHue ¢ 00paTHON CBSI3BIO

LLM-2.5 [IpuMeHsieT TUCTUIISALUI0 MOJIeTeH

LLM-2.6 HactpauBaet runepnapamerpsl fine-tune

LLM-2.7 OuenuBaet 3QeKTUBHOCTH 1000yUEHUS

FC-2 Cnocoben nmpoBonuTh (pOHTUPHBIS
WCclieIoBaHusl B 00acTi pyHIaMEHTabHBIX U
TeHepaTUBHBIX MojeIel

FC-2.1 Hccnenyer u paspabareiBaeT OOJBIINE S3BIKOBHIC
mogenu (LLM) u nmpyrue Mopenu it CHMBOJIBHBIX JJAHHBIX

FC-2.2 HUccnemyer u paspabarbiBacT AudQy3uoHHBIE W
JpYTHe MOJEINH JUTSI HECUMBOJIBHBIX TAHHBIX

FC-2.3 HccnenyeT u co3naet MyiIbTH-MOJAIbHBIE OOJBIIINE
s13bIKOBBIC Mozenu (LLM)

FC-2.4 Pa3BuBaeT MeTOAbI MepeHOCa 3HAHUHN C ajanTaiuei
Mojaeiei

FC-2.5 MHccnemyer u co3maeT METOABl ayrMEHTAaldd
OosbIMx sA3bIKOBBIX Moxened (LLM) ©Oe3 amanrtanuu
Mojaeiei

FC-3 Cnocoben mpoBonuTh (hpOHTUPHBIS
MCCIIeIOBaHMS B 00JIaCTH YIIPaBICHHUS,
pEIICHUS], ATCHTHBIX U MYJIBTHATCHTHBIX CHCTEM

FC-3.1  Pa3pabarsiBacT
MOIKPETICHUEM

QITOPUTMBI ~ OOYYeHHST ¢

FC-3.2 Uccnenyet u co3aaeT areHTHBIE CHCTEMBI

FC-3.3 Uccnenyer u co3paetr MyabTHAr€HTHBIE CHCTEMBI

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTW4eCKOW OOJacTH CBOEH MPOQECCHOHATHLHOM
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

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




[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quciuiuinHbl « CEOXKETBI U3 TEOPUU UTP» O0YUAFOIIHIACS JTOJKCH:

3HAThb:

(byHIaMeHTaIbHbIE TIOHSTHUS, 3aKOHBI, TEOPHH UTD;

COBpPEMEHHBIE MTPOOJIEMBI COOTBETCTBYIOIIMX PA3ACIOB TEOPHU UTP;
- IOHATHS, aKCHUOMBI, METO/BI JJOKA3aTEeJIbCTB U JI0KA3aTeIbCTBA OCHOBHBIX TEOPEM B paszieiax,
BXOIAIIMX B 0A30BYIO 4aCTh LIMKJIA TEOPUH HID;
- OCHOBHBIE CBOMCTBA COOTBETCTBYIOLIMX MaTeMaTHUECKUX OOBEKTOB,;
- QHATUTHYECKHWE W YMCJICHHBIC MOAXOABl MU METOABI AJISi PELUCHHS TUIOBBIX MPHUKIATHBIX 33434
TEOpUH UTP.

YMeThb:

- TOHSTH IIOCTABICHHYIO 3a/1a4y;
- HCHOJIB30BaTh CBOM 3HAHMS JUIS PEIICHUS (PyHIaMEHTAIBHBIX U MIPUKIIATHBIX 33/1a4;
- OLICHMBATh KOPPEKTHOCTH IIOCTAHOBOK 3a/1a4;
- CTPOTO J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPKACHUE;
- CaMOCTOATEJIbHO HAXOIWTh AJITOPUTMbI PELICHUs 3aJad, B TOM 4YHCIE M HECTAaHIApPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
- CaMOCTOSITEIBHO BHJETh CJICACTBHS ITOJYYCHHBIX PE3yJIbTaTOB;
- TOYHO MPEACTAaBUTh MaTeMaTHYECCKHE 3HAHUS B TOIIOJIOTHU B YCTHOW M MUCBMEHHOM (hopme.
BJIA/IETh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(pOpMaIiK 1 penieHus 3a1ad ( B TOM YHcIe, CI0KHBIX);
- HaBBIKAMU CaMOCTOSITEIILHON PadOThl M OCBOCHHUS HOBBIX JHCIUILIHNH;
- KyJBTYypO# IIOCTaHOBKH, aHAJIN3a M PEILICHUS] MaTeMaTUYeCKHX U NPHUKIAIHBIX 33j1ad, TPeOyIOImx
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
- NPEIMETHBIM SI3BIKOM TOINOJOTMM ¥ HAaBBIKAMH I'PAMOTHOTO OIMCAHUS DEIICHMs 3ajad U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

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

OreHka 3a Kypc CKJIQIBIBACTCS U3 JIByX KOMIIOHEHTOB: PEIICHHS IOMANIHUX 33aJaHUl M MHUCbMEHHOM
KOHTPOJIBHOHM (B cllyuae mepexojla Ha OHJaiH-oOydeHHE OHAa MOXKET OBITh 3aMEHEeHa Ha TecT). B
JIOMAalIHUX 33/IaHUsIX MaéTCs B CPEIHEM IO OIHOM 3aj1ade Ha TeMy KaXIoH Jekuuu. Ha KOHTpoiIbHOM
JAl0TCs 3a/la4M 110 BCEM paszienaM KypcaM. MoOryT JaBaThCsi TECTOBBIC BOIPOCHI C OTBETOM BHJIA «Ja
WIIN HETY.

HpI/IMepBI 3aaa4 U3 AOMallHETO 3aJaHus

1. Ilycts umeerca 6 xeHmH ¥ 4 MyxuuHbl. OICGHUTE CBEPXy KOJMYECTBO YCTOMYMBBIX
[1apOCOYETaHUM, KOTOPbIE MOT'YT BO3HUKHYTh IIPH IIPOU3BOJILHOM IIOJHOM YIOPSIOUMBaHUH.

2. Tlpeanoxute IPOTOKOJ AeTeHHs Oe3 IOKAILHOM 3aBUCTH JUISl JAHHOH CTPYKTYPBI COITUAIBHOM CETH.

3. OmnpeneneHbl HEKOTOPbIE CBOMCTBA MPAaBUJ OOLIIECTBEHHOTO BIOOpa. YCTaHOBUTE, U3 KaKUX U3 HUX
CIIEIYIOT KaKkue ApyTue.

4. OrmpeneneHbl HEKOTOPBIE TpaBHiIa BHIOOpa KOMHUTETOB. YCTaHOBUTE, U3 KaKHX M3 HUX CIEIYIOT
Kakue JpyrHe.

[IprMepsl 3a1a4 U3 KOHTPOJIBHOU
1. JlaH HEKOTOPBIN MPOTOKOJ pa3jena MUpora.



a. Kakyto nomro nmupora MoXeT rapaHTHpOBaTh ce0e KaKIblil N3 y4acTHUKOB?

b. B xaxoM HanGonbIeM 4Kcie HapaBiIeHU MOXKET BOZHUKHYTh 3aBUCTb?

2. Jlan HEKOTOpBIM HA0Op MPENNOYTeHWH AN 3aj]addl O pacceleHWu No KoMmHaram. [IpoBemute
anroput™ VpBUHTra U YCTaHOBHTE €T0 PE3YJIbTaT.

3. JlaH HEKOTOPBII MPOTOKOJI MPUHATHUS PEIICHUH B 3aJa4e O CHpPaBEeIIMBOM pasJelie 00MIeCTBEHHBIX
onar. Kakvimu cBoiicTBamu (Harmpumep, MPOIOPIMOHATBHOCTHIO) OyJieT 00magarh 3TOT MPOTOKOI?

4. Jlan naGop anpTepHATHB, U30UpaTeneil U UX NMpearnoyTeHuil ansrepHatuBax. Kakum Oymer mcxon
BBIOOpA AJITEPHATHBBI/KOMUTETA JUIS JaHHOTO MpaBuiia?

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

1. 3amaya o copaBeJIMBOM JeNeXke. YCJIOBUS MPONOPLHMOHAIBHOCTH, OTCYTCTBHS 3aBUCTH M JIp.
[Iporokons! genexa: TUCKPETHBIE U C ABMKYLIIUMUCS HOxamMu. CIpaBe/TUBBIA JENEX B COIMAIBHOMN
CeTH.

2. 3amaya 00 ycToluuBBIX mnapocoderanusix. Anroputm [eina-lllennmu. CpoiicTBa MHOXecCTBa
yCTOMUMBBIX mapocouyeTanuid. Teopema o pgepeBeHckux OoibHHMLax. OOoOmeHne Ha ciaydai
pacIpeneseHus CTYJICHTOB B OOILEKUTHN.

3. Teopust ayKIIMOHOB. AyKITMOHBI TIEpBOH 1 BTOPOH 1eHbl. [Ipokistue nodequrens. Teopema Bukpu.
4. Teopus obmectBenHoro Beibopa. [IpaBuio Konmopce. IlpaBmiio Bopna. Teopema Moas. Teopema
Oppoy. Teopema JIxubc6apaa—CarreprBaiira.

5. 3agaya 0 HpPOMOPIMOHAIBLHOM IpeacTaBuTenbcTBe. Ilapamokcsl AnabaMbl, HAaceNeHHUS U HOBOTO
mrara. IIpaBmwio T'amwibToHa W mnpaBuna co 3HaMeHareassMd. TeopeMa bammHckoro—SHra o
HEBO3MOKHOCTH ITOCTPOEHUSI ITPaBUIIa, CBOOOIHOTO OT NMapagoKCOB M COOIIONAIONIETO IIPHHIIUI KBOTHI.
6. MonenupoBanue MmoTokoB B ceTsx. PaBHoBecme Hama—Yopapoma. Ilpumep Ilury m mapamokc
Bpaecca. Llena anapxuu. Jluckpetnas mozeins, npumep ApepOyxa—A3zapa—nmireriHa.

7. 3aga4a 0 KOJUIEKTUBHOM OTBETCTBEHHOCTH

8. 3aymaua 00 yCTONYMBBIX pa30OMEHUSX HA FOPUCIUKITUY.

9. KoannunoHHast © MUTpallMOHHAs KOHLENIIUN YCTOMYNBOCTH.

10. Teopetuko-urpoBbie Moaesu (OPMUPOBAHUS COLUAIBHBIX CETEH.

Kputepun onennBanus
- omerka «ommmuHo  (10)»  BeICTaBhsieTCS  CTYAEHTY, IIOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIEHUN;
- omeHka  «ormimuHO  (9)»  BBICTABISIETCS ~ CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M HpPaBWIbHOE 00OCHOBaHME NPHHATHIX
PpELICHMUI;
- OleHKa  «oTau4yHO  (8)»  BBICTaBIsETCA  CTYAEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAKTUKE PU PEIICHUN KOHKPETHBIX 3a/1a4, U PaBUIbHOE 000CHOBAaHHNE NPUHSTHIX PEIICHNH;
- OLIEHKa «xopoiuo (7)» BBICTABISETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepuai, TPaMOTHO H MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUH 3a]ad HEKOTOPbIE HETOYHOCTH;
- OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHUKE, HO JIOMYCKAaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;
- OLIEHKa «XopoiIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U MO CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIIYCKAET B OTBETE€ WU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUHOCTH;
- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIQJCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;



- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMHd Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH JUIS
nanpHeimero o0y4eHHs U MOXET IPUMEHSTh MOJy4YeHHbIE 3HAHUS MO o0pas3ly B CTaHAApPTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HaeT Oouiblleill yacTu
OCHOBHOTO COZACP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYEeHHBIC 3HAHUS MIPU
pEILIEHUH TUTIOBBIX NPAKTUYECKUX 3a7ad;

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTAaBISETCS CTYACHTY, KOTOPBbIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHH AUCLUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpomenenus auddepeHIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.



