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ObsacTh NpUMEHeHus

®onp oneHouHbIX cpenctB (POC) — sBIsieTcs HEOTHEMIIEMON YacThi0 yU4eOHO-METOIUIECKOTO
KOMIUIeKCa y4yeOHOW nucuuIuinHbl «MamuHHoe oOyueHue. CoBpeMEeHHbIE METO/bl MAalIMHHOTO
00ydYeHHs.» ¥ TIpeHA3HAYCH JIJIT KOHTPOJISI M OLICHKU 00pa30BaTENIbHBIX JTOCTHKEHUH 00ydJarouXcs,
OCBOUBILUX MMPOTPAMMY JaHHOM JTUCIUIUIMHBIL.

Hesn u 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Henpto DoHIa OLEHOYHBIX CPEJCTB SBISETCS YCTAHOBJICHHUE COOTBETCTBHS YPOBHS
MOATOTOBKMA OOyYaromuxcs TpeOoBaHUsAM (enepasbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHjapTa.

I[HSI JOCTHUIKXCHUA HOCTaBJIeHHOfI ueiaun CDOHI[OM OILICHOYHBIX CpGI[CTB 110 JOUCIHHUIIJIINHE
«PaananmoHHO-9KOJIOTUYECKUA MOHUTOPMHI B pPaliOHAaX pa3MENICHUs pPaJIuallMOHHO-OMACHBIX
00BEKTOBY» PEIIAIOTCS CICAYIONINE 3a/1a4u:

— KOHTPOJIb M YIPABJIICHHE IMPOIECCOM MPHOOpPETEHUs OOYYaArOIIMMUCS 3HAHWMA, YMEHUH H
HaBBIKOB IIPENYCMOTPEHHBIX B paMKax JaHHOI'O Kypca;

— KOHTPOJIb U OIICHKA CTETIEHU OCBOCHHSI KOMIIETEHIUH, TPETyCMOTPEHHBIX B paMKax JaHHOTO
Kypca;

— obecrneueHne COOTBETCTBUSI Pe3yIbTaTOB O0Yy4YeHMs 3aqadyaM Oynymield npodeccuoHanbHON
NCATCIIBHOCTHU qepes COBepHICHCTBOBaHI/Ie TpaI[I/IIII/IOHHle nu BHCIIpeHI/IC MHHOBAIIMOHHBIX MECTOJI0B
oOydeHus B 00pa3oBaTelbHBII MPOIIECcC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHUII € yKa3aHHeM JTanoB HMX (popMUpPOBaHMS B MpolLecce OCBOEHUS

o0pa3oBaTeIbHON NPOTrPaMMBbI

B pesynbrate ocBoenust OOII maructparypbl 00y4aromuUics TOJKEH OBIaAETh CIEAYIOIIMMHU

pe3ysibTaraMy 00y4eHMsI 10 AUCIUILINHE:

Koabl komnerennmii PesyabTatel ocBoenns OOII IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB
Cooeporcanue komnemenyui * 00y4eHHUsI 0 TUCIUILUINHE® *
OIIK-2 Crnoco6en cosepiieHctBoBath U | 3-OIIK-2 3HaTh OCHOBHBIC TOHATHSA,

PCaIN30BbIBATH HOBLIC
MATEMATHUYCCKUEC MCTOAbI
PEIICHUS IPUKIIaJHBIX 3ada4

MaTeMaTHYeCKUe METO/Ibl PEIICHUS
IIPUKIIAIHBIX 3a7a4, IPUHIUIIBI
MaTEeMaTHYECKOTO MOJICITUPOBAHUS U
METO/BI BepUPHUKALHH.

V-OIIK-2 YMeTh NpUMEHSTh MOJTYyYCHHYIO
TEOPETUUECKYIO 0a3y /sl peleHUs
MPAKTUYECKUX 3a7a4

B-OIIK-2 Bnaners OCHOBHBIMU
MaTeMaTHYECKUMU METOJIaMU PElICHHS
IIPUKJIAJIHBIX 3a]1a4

OIIK-4 CnocoGeH KoMOUHUPOBATH U
alalTHPOBAThH CYIIECTBYIOIINE
MH(pOPMaIMOHHO-
KOMMYHHKAITIOHHBIC
TEXHOJIOTUH JUTSI PEIICHHS 33124
B obOnactu npodeccrnoHaIbHON
JESTeTBHOCTH C Y4€TOM
TpeOoBaHMH HH(POPMAITHOHHON
0€30MacHOCTH

3-OIIK-4 3HAThL OCHOBHBIE METOOUKHU U
TexHojoruu  ucnoiap3oBanuss HWUKT B
npodecCHOHANBHOM  NIEATENIBHOCTH  C
Y4ETOM OCHOBHBIX TpeOoBaHUI
nH(pOpMaMOHHOM 0€30MMacCHOCTH.
V-OIIK-4 YMmeth pemiath TUMIOBBIE 3a/1a4d
npodecCHOHANBHOM  NIEATENBHOCTH  C
ucnonb3oBanuem MKT, koMOumHUpOBATH M
amantupoBath cymiectBytomue MKTans
perieHus 3a/1a4 B obsactu
npoecCHOHANBHOM  NIEATENBHOCTH  C
Y4ETOM OCHOBHBIX TpeOoBaHUil
MH(POPMALIMOHHOM 0€30MacHOCTH.
B-OIIK-4 Bnagets HaBbIKaMHU
ucnonbs3oBanus u anantuposanus KT B
PO EeCCUOHAIIBHON JEATETHHOCTH C
y4eTOM OCHOBHBIX TpeOOBaHUMN
nH(pOpMaIMOHHOM 0€30MacCHOCTH

IK-1 Crnoco0OeH NpoBOAUTH Hay4yHbIE
UCCIIEIOBAaHUsI W TOJIYy4YaTh
HOBBIC HAY4YHBIC M IIPUKIIAIHBIC
pe3yabTaThl CAMOCTOSATENBHO U B
COCTaBe HayYHOTO KOJIJICKTHBA

3-I1K-1 3HaTbh OCHOBHBIE METOALI U
MIPUHIUTIBI HAYYHBIX UCCIIEIOBaHUH,
MaTeMaTU4eCcKOro MOJEIUPOBAHHS,
OCHOBHBIE MPOOIIEMBI PO(DHECCUOHATTEHOM
obnactu, TpeOyroIIre UCTIONB30BaHuUS
COBPEMEHHBIX HaYYHBIX METOJIOB
HCCIICAOBAHUS.

V-IIK-1 YMmeTs cTaBUTh U peniaTh
MPUKJIAIHBIE UCCIEN0BATENbCKUE 3a/1a4H;
OIICHUBATDH PE3YNIHTATHI UCCIICTOBAHUIA;
(dbopMyITHUpOBaTh Pe3yabTATHI
MIPOBEICHHOTO MCCIICIOBAHUS B BHUJIC
KOHKPETHBIX PEKOMEH/Iallhi{, TPOBOIUTH
Hay4HbBIE UCCIICIOBAHMS U TIOJTy4aTh
HOBBIE HAYYHBIE U MPUKIIAIHbIE
pe3yIbTaThl CAMOCTOSITEILHO M B COCTABE
Hay4YHOT'O KOJUIEKTHBA.




B-TIK-1 Bnanets HaBbIKaMu BBIOOpA U
HUCIIOJIB30BAHUS MATCEMATHUYCCKUX CpeILCTB
Hay4HBIX MCCIICIOBAHUN, METOAaAMHU
aHaJIM3a U CUHTE3a HAyYHOU WH(POpMAIUH.

[1K-2

Cnocoben k paszpaboTke U
BHE/IPCHHIO HAYKOEMKOT'O
MPOrPaMMHOTO  OOECIeYCHHSI,
CIIOCOOCTBYIOIIETO  PEHICHHIO
MEpPEeIOBBIX 3a/Ja4 HAyKu W
TEXHUKH Ha OCHOBE
COBPEMEHHBIX MaTeMaTHYECKUX
METOIOB U aJITOPUTMOB

3-1IK-2  3HaTep Tekyuiee MOJIOKEHHUE
COBPEMEHHBIX  HAay4HbIX JOCTHXCHMH,
COBPEMEHHBIE MaTEMATHYECKUE METOABI U
QJITOPUTMBI ISl pa3padOTKH HAYKOEMKOI'O
IPOrpaMMHOr0 00eCIeUeHHS.

V-IIK-2 YMeTh NpUMEHATh COBPEMEHHBIE
MaTEMaTUYECKUE METOAbI U aAJITOPUTMBI
JUISL pa3paboTku HayKOEMKOTO
IPOrPaMMHOr0 00eCIeUeHHMS.

B-I1K-2 Bnaners HaBbIKaM# pa3padOTKU
Y BHEAPEHUS HAYKOEMKOI'O ITPOrPaMMHOIO
o0ecrieyeHusl.

IK-3

Crniocoben pa3BUBaTh
MHHOBAIIMOHHBIN MOTEHIIUAT
HOBBIX HAaY4YHBIX MW HAYy4YHO-
TEXHOJIOTMYECKUX Pa3paboTOK

3-1IK-3 3HaTh OCHOBBI IUIAHMPOBAaHUS U
OpraHu3allil HAY4YHBIX HCCIEJOBAaHUN B
npodeccuoHanbHOM 007acTH; METOAUNKY
MOCTAHOBKM  3a/Jad 10  PEHICHHUIO
TEOPETUUECKHIX u MPUKIIATHBIX
HCCJIEIOBATENIbCKUX MPOOJIEM; METOIbl U
CpPEeICTBA HAYYHBIX HCCICJOBaHHA B
npodeccHoHabHOM 007acTH, TpaBUia U
OPUHLMIIBI  HAYYHOM  OTUKH, METObI
MaTeMaTU4eCKOro MOJICITUPOBAHMUS.

V-IIK-3 YMeTh oneHMBaTh M pa3BUBATh
WHHOBAIIMOHHBIA  TMOTCHIIMAT  HOBBIX
HAyYHBIX W  HAay4YHO-TEXHOJIOTUYECKUX
pa3paboTOK, OCYIIECTBIATh IOCTAHOBKY
3alad MO PELIEHUI0 TEOPETHYECKUX U
TIPUKJTATHBIX HCCIIeI0BATEIHCKUX
npoOyieM; COCTaBUTh IUIAaH  HAy4YHBIX
WCCJICIOBAHMM; BBIIBUHYTH THUIOTE3bI IO
HaIlpaBJICHUIO UCCIEAOBAHUN U COOTHECTH
WX C TIONYyYEeHHBIMH  pe3yJIbTaTaMH;

OpTraHH30BaTh CBOIO Hay4HO-
HCCIIE/IOBATEIbCKYIO paboTy; ONpeneNnsiTh
METOJIBI " cpencraa Hay4HBIX

WCCJICIOBAHUM NIJIsi PEIICHUs] KOHKPETHBIX
3aJady B CBOEH mpeaMeTHOW obnactu;
OIICHUBATh PE3YyJbTaThl HCCIICOBAHUN,
KCIIOJIB30BaTh METOALI MAaTeMaTHYECKOIo
MOJICITUPOBAHUS

B-TIK-3 Bmageth HaBBIKAMH ITOCTaHOBKU
3alad MO PEIICHUI0 TEOPETHYECKUX U
MIPHUKIIATHBIX HCCIEIOBATEIbCKUX
npooiem; HaBbIKaMU BbIOOpa U
UCIIOJIb30BAaHUS  METOJIOB M CPEJACTB
HAay4YHBIX HCCIIEIOBAaHUM 3aJa4d B CBOEH

IIPEIMETHOU o0nacty; HaBBIKAMHU
MeToJaMu paboThl C JUTEPaTypHBIMU
HCTOYHUKAMU; METOAAMHU aHaim3a




pe3yJabTaTOB  HAYYHBIX  HCCJICIOBAHHIA;
MeTofaMu  O0OOIIeHUS  pe3ysbTaToB
HAYYHBIX WCCICOBAHUN JUI Pa3BUTHUS
WHHOBAIIMOHHOTO  TIOTEHIIMAa  HOBBIX
HAayYHBIX W  HAYYHO-TEXHOJIOTMYECCKHX

pa3paboToK.

[K-4 Criocoben nposogutp | 3-1IK-4  3Hate  OcHOBHBIC MeTOZBI M
OKCIIEPTH3bl  MHHOBALMOHHBIX | PMHIHIEL SKCIEPTH3bI MHHOBALIMOHHBIX
npoekToB B cdepe  cBoeii | [IPOCKTOB B ctepe CcBOCH
npodeccHoHaNbHOI npodeccHOHaTbHON AEATEILHOCTH.
NEATENbHOCTH V-1IK-4 VYMeTp IpOBOAWTH SKCIIEPTH3BI

WHHOBAIIMOHHBIX TPOCKTOB, OIICHUBATH
MEPCIIEKTUBBI PA3BUTHS MIPOEKTOB B cdepe
cBOCH TpodeccHOHALHON esATEIBHOCTH.
B-11IK-4 Bnaaeth HaBbIKaMu TPOBEICHUS
9KCIIEPTHU3bI WHHOBAIIMOHHBIX MPOSKTOB B
chepe cBoeH npodeCCUOHAITBHOM
JIESITCIILHOCTH.

1.2. Smanot popmuposanus komnemenyuit ¢ npouecce oceoernus OOII mazucmpamypot

KOoMMOHEHTBI KOMIIETEHIMI, Kak MpaBuio, (QOPMUPYIOTCS TMpPU HU3YUYEHUU HECKOJIBKHX
JUCLHUIIIMH, a TaKK€ B HEMAJIOM CTENEHHM B Impouecce npoxoxiaeHus npaktuk, HUP um Bo Bpems
CaMoCTOSTEeNbHON paboThl oOydvaromerocs. Breimonnenue u 3ammrta BKP sBnstorcs BuaoM yueOHOIM
JeSITeTbHOCTH, KOTOPBIH 3aBepIuacT mporecc (GOpMUPOBaHHSI KOMIETECHITUH.

MecTo NUCHUIUIMHBI U COOTBETCTBYIOIIUHN 3Tanm (OPMHUPOBAHUS KOMIIETEHIIUH B IEIOCTHOM
mporiecce MOJATOTOBKH IO  00pa30BaTeNbHONW MPOrpaMMe MOXKHO —OIPENEeNUTh 10 MaTpHIe
KOMIIETEHIIH, KoTopasi mpuBoauTcs B [Ipunoxenun 1.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B TIPOIIECCE OCBOCHUS TUCIUILIINHEL
- HayaJdbHBIA 3Tanm — Ha 3TOM H3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCS OCHOBHBIE Kareropuu, (opMHUpyroTcs Oa3oBbie ymeHHA. CTyneHT
BOCIIPOM3BOANT TEPMUHBI, (PaKThl, METO/Ibl, TOHATHUS, IPUHIIMIIBI U MTPaBUJIA; pellaeT yueOHbIe 3a1auu
1o ob6pasiy;

- OCHOBHOWM 5Tal — 3HaHUS, YMEHMs, HaBbIKM, obOecneuduBaronive (popMHpoBaHUE KOMIIETEHIIUH,
3HAYUTEIBHO BO3PACTAIOT, HO €Ile HE JOCTHTal0T WTOTOBBIX 3HaueHWH. Ha sTtom stame cTymeHT
OCBaMBaeT AHAJIUTHYECKUE JEHCTBUSA C NPEAMETHBIMH 3HAHUSAMH 10 JUCLUIUIMHE, CHOCOOEH
CaMOCTOSITENIFHO peliaTh y4eOHbIE 3a7aud, BHOCS KOPPEKTHBHI B QIITOPHTM JEHCTBUHN, OCYIIECTBIISSA
KOPPEKIIHIO B X0/l pabO0Thl, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepLIAIOLIHUIA dTam — Ha STOM JTale CTYACHT JOCTHraeT UTOTOBBIX TOKa3aTeiel Mo 3asBICHHON
KOMIIETEHIIMH, TO €CTh OCBaUBAET BECh HEOOXOIUMBII 00bEM 3HAHUI, OBJIaJEBAET BCEMH YMEHUSIMH U
HaBBIKaMU B cdepe 3asBieHHON KommereHInH. OH CIIOCOOCH MCIOJBb30BaTh ATH 3HAHHSA, YMEHUS,
HaBBIKU MIPU PELICHUH 3a/1a4 MMOBBIIIEHHOM CI0KHOCTH U B HECTAHIAPTHBIX YCIOBHSIX.

Otanbl  GOPMHPOBAaHUS KOMIETEHIIMH B XO/J€ OCBOCHHUS JUCHUIUTMHBI OTPaXAIOTCS B
TEMaTU4YeCKOM IIaHe (CM.II. 4 pabodel mporpaMMbl TUCIMUITIIMHEI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

Ne ni/m Koutpoaupyembie pa3znenbl Koa konTpoaupyemoii HaumeHoBaHue
(TeMbI) TUCHUNIUHBI (Pe3yJIbTAThI | KOMIETEHIHU (MU €€ yacTH) /|  OI€HOYHOI'0 CPeACTBA
1o pasaejam) U ee (hopMYyJTHPOBKA

Tekyuuii KOHTPOJIb

1. Pazgen 1-5 OIIK-2; OIIK-4; I1IK-1; [1K-2;  |KonTposbsHas paboTa
IK-3; [IK-4
2. Paznen 6-7 OI1K-2; OIIK-4; TIK-1; IIK-2;|KonTponbsHas paboTa




[TIK-3; [TK-4

IIpoMeKyTOYHBII KOHTPOJIb

35K3AMEH

OITK-2; OTTK-4; TTK-1; TTK-2;
TK-3; TTK-4

DK3aMeHaI[HOHHBIA OWIeT




2. Onucanmne nmoka3aresieil ¥ KpUTEPUEB OLEHUBAHUS KOMIIETEHIIUI HA PA3JMYHBIX dTanax ux popMUpoBaHusi, ONMCAHUE KA OLlEHUBAHUS
KoneunsimMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHUIUIMHBI SABJISAIOTCA C(bOpMI/IpOBaHHBIC KOTHUTUBHBIC AOCCKPUIITOPBI «3HATBH», «KYMCTbH)»,
«BIIAJICTH», PACIIMCAHHBIE TIO0 OTACIbHBIM KOMIETCHIIUSIM, KOTOpbIe MpHBeaeHbl B 1.1.1. @opMupoBaHue 3TUX JECKPUITOPOB MPOUCXOAMUT B IMPOLIECCE

W3YYCHHS TUCIUTUIMHBI 10 3TalaM B paMKaX pa3jIndHOTO BUIA YICOHBIX 3aHSATUI M CAMOCTOSTEIHBHON paOOTEHI.
Brigensitores Tpu ypoBHS chOPMHUPOBAHHOCTH KOMIIETEHIIMI Ha Ka)KJIOM dTarle: MOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHH Conep:kaTejibHOE ONMCAHUE OcHoOBHbIE IPU3HAKH BblJIeJIEHUS YPOBHS BPC, ECTS/MIaTu6aibuas
YPOBHS % LIKAJIa VISl OLeHKH
OCBOEHMsl | JK3aMeHa/3ayeTa
Bbicokmii TBopueckas 1eATeIbHOCTh Brmouaem nusicecmosiwuil ypogens.
Bce 6uovr komnemenyuii CTyaeHT IeMOHCTPUPYET CBOOOAHOE 00Iaganne
copmuposanvl Ha 8bICOKOM KOMITETECHIIUSIMH, CTIOCOOCH IPUMEHUTH X B A/
VPOBHE 8 COOMBEMCMBUU C HECTAaHAAPTHBIX CUTYAIMAX: TOKa3bIBACT YMEHHUE 90-100 Ormo/
yensamu u 3a0a4amu OUCYUNIUHbI CaMOCTOSITETIbHO IPUHUMATH PEIICHHUE, PEIIaTh 3auTero
mpooJieMy/3a1a4y TEOPETHYSCKOTO MK
MPUKJIATHOTO XapaKTepa Ha OCHOBE M3Y4YEeHHBIX
METOOB, IPUEMOB, TEXHOJIOTHI1
IIpoaBuHyTHI IIpumenenne 3HAHHAU U | Brarouaem Hudicecmoauuii yposeHto.
Bce 6uovr komnemenyuii ymeHuii B Oonee mmpokux | CTyIeHT MOXET AOKa3aTh BaJlcHHE B/
cpopmuposansvl Ha NPOOGUHYMOM | KOHTEKCTax  y4yeOHOW M | KOMIETEHLMSIMHU: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouenp xoporo/
VpO8HE 8 COOMBEMCMBUU C npodeccuoHaNbHON co0HupaTh, CHCTEMAaTU3UPOBATh, AHAIU3UPOBATh U 3auTeHo
yersamu u 3a0avamu OUCYUNIUHGL | NEATENFHOCTH, HEXENIH 10 | TPaMOTHO MCIOJIb30BaTh HHPOPMAIHIO U3
obpasmy, Oombmiell  MOJIel | CaMOCTOATEIHHO HAMIEHHBIX TEOPETUICCKUX
CaMOCTOSITEIbHOCTH U | UCTOYHUKOB U WUTIOCTPUPOBATh UMM TEOPETUUECKHUE
WHHIIMATHBEI TIOJIOKEHUS HITH 00OCHOBEIBATH MPAKTHKY C/
IIPUMEHEHHUS. 75-84 XOpOIIIO/
3auTeHo
IoporoBsrii PenponyktuBHas CTyneHT IeMOHCTPUPYET BIaJeHNE KOMIIETEHIUAMU 65-74 D/Y noBietrBopuTeIbHO/
Bce 6uovr komnemenyuii JeSITeTbHOCTh B CTAaHJAPTHBIX CHUTyalUsAX: HU3JIaraeT B Ipeaenax 3a4yteHo
chopmuposansl Ha NOpo2o8om 3ajjad  Kypca TEOPETUYECKM W  MPaKTUYECKU
ypoene KOHTPOJINPYEMBIH MaTepHaJl. 60-64 E/TlocpencTeenno
/3auteHo
Hu:xe noporosoro OTcyTcTBUE MTPU3HAKOB MOPOTOBOTO YPOBHS: KOMITETCHIIUH HE C(DOPMUPOBAHBI. 0-59 HeynosnersoputenbHo/
CTyneHT He B COCTOSHUHM IPOJEMOHCTPUPOBATH OOJaJaHWe KOMIICTCHIUSIMA B 3auteHo
CTaHJAPTHBIX CUTYAIMSIX.




OueHuBanue pe3yabTaToB OOY4YEHHsS CTYIEHTOB 10 JUCIHUIUIMHE OCYIIECTBISETCS IO
pErjlaMeHTy TEKYIIEro KOHTPOJISL M TPOMEKYTOUHON aTTECTalUU.

Kputepun orneHrBaHUs KOMIETEHIUNA Ha KaKOM 3Tare U3y4eHHs AMCLUIIMHBI JUISl KaXaI0Tro
BUJIAa OIICHOYHOTO cpeacTtBa U mpuBoisarcs B 1. 4 @OC. UToroBelii ypoBeHb CHOPMUPOBAHHOCTU
KOMIETEHIIMH TIPU U3yYEHUU JUCLMILTMHBI oripenaensercs no tabmauie. [lpu aTom cienyer moOHUMATh,
4TO TpaHHUIA MEKIYy YPOBHIMH Ui KOHKPETHBIX PE3yJIbTaTOB OCBOEHHUS 00pa3oBaTEIbHOMN
POrPaMMbl MOXKET CMEIIATHCS.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTouyHas aTTecTanus
KOMIIeTEHIIUH
BbICOKUI BbICOKHI
BBICOKMH NnpOOBUHYMbLLL BbICOKUUL
BbICOKULL nPOOBUHYMbLLL
nopo2oawlil BbICOKUUL
BbICOKUL Nnopo2086bill
IIPOJIBUHYTBIN NPOJABUHYTBIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
Nnopo2osbiii NnpPOOBUHYMbLLL
IIOPOrOBBIN MOPOroBbIN NOPOrOBbIN
HIDKE TOPOFOBOIO NOPOrOBbIi HM:Ke TIOPOroBOro
HHKEe IOPOroBOro -

3. MeTonnyeckne MaTepuasbl, onpeaesionue Npoueaypbl OlleHUBaHUs 3HAHUIA, YMeHUId,
HABBIKOB MJIM OINBITA JeSITEJIbHOCTH, XAPAKTEPU3YIOIIUX 3TANbl GOPMHUPOBAHMA KOMIIETEHIIUIA.

PeliTunroBas oneHka 3HaHUN ABJIETCS MHTETPAJIbHBIM IIOKAa3aTEJIEM KaueCTBa TEOPETUUECKUX U
MPAaKTUYECKUX 3HAHUM M HAaBBIKOB CTYJEHTOB IO JUCUUIUIMHE W CKJIaJbIBAETCS W3 OIEHOK,
MIOJIyYEHHBIX B XO/I€ TEKYIIIEr0 KOHTPOJIS U POMEKYTOUHOM aTTeCTal1H.

Texkyumuii KOHTPOJIb B CEMECTPE MPOBOAUTCSA C 1IEJIbI0 00ECIIEUeHHs] CBOEBPEMEHHON 00paTHOMN
CBSI3H, JUIsl KOPPEKLUHU 00y4eHUs!, aKTUBU3ALUU CAMOCTOSITEIbHON paboThl CTYIEHTOB.

[IpomexyTrouHass arrectauusi MpeAHAa3HauYe€Ha JUIsi OOBEKTUBHOTO MOATBEPKACHUS U
OLIEHUBAHMI JOCTUTHYTHIX PE3yJbTaTOB O0YUYEeHUs MOCIE 3aBEPIICHUS U3yUeHUs AUCLIUIUINHBL.

Texymuii KOHTPOJIb OCYIIECTBISAETCS /IBa pa3a B cemecTp: KoHTposbHas Touka Ne 1 (KT Ne 1) u
koHTposbHas Touka Ne 2 (KT Ne 2).

PesynbTarhl Tekylero KOHTPOJIE W MPOMEKYTOYHOW aTTECTAllUd MOJBOASATCS IO IIKaje
0aTbHO-PEUTUHTOBON CHCTEMBI.

Bun koHTpOJISI JTtan peiiTHHroBo# cucreMbl OueHoYHOE Bana
CpeacTBO
P Munumym Makcumym
Texymmi KonTtpoanHas Touka Ne 1
Ouenounoe cpencto Ne 1 — KonTposnpHas 0 30
pabora
KontpoabHast Touka Ne 2
Onenounoe cpeactso Ne 2 — KoHTposbHas 0 30
pabora
IIpoMe:KyTOUYHBIH JK3aMeH
DK3aMeHalMOHHbINA OMIIET 24 40
HUTOI'O no qucuuimye 60 100

bonychl: mooupurenbHble Oalibl CTYAEHT IOJIy4aeT K CBOEMY PEHTHHIY B KOHIE cCeMecTpa 3a
AKTUBHYIO U PETYJISApHYIO paboTy Ha MPaKTHUECKUX 3aHATHUSX, 32 BOBPEMsI CITaHHbIC MHIUBUIyaJIbHbIE
3aaHusl.

ITo IMonoxenuto 6oHyc (MpemMHuaabHbIe 0aIbl) HE MOXKET MPEBHILAThH S 6aJ/10B.




Memoouueckue mamepuanvl, onpeoensaouiue npoueodypvl OUEeHUSAHUA 3HAHUIL,
YMEHUil, HAaevlKoé u (uau) onvima OeAmeabHOCmU, XaAPAKMePu3yIwux 3manvl
dopmuposanus komnemenyuii

[Ipouenypa oueHMBaHUsS 3HAHWM, YMEHWW, HABBIKOB [0 JAMCUUIUIMHE «PaauanuoHHas
TCHCTHUKa» BKIIOYACT YYET YCIICINHOCTH II0 BCEM BHJAM OLCHOYHBLIX CPECIACTB. OI_ICHKa KadyeCcTBa
MOATOTOBKH BKJIOYACT TCKYIIYIO U MPOMCEIKYTOUHYIO aTTCCTAlUIO.

Texkylmuii KOHTPOJb IPEICTABISET COOON NMPOBEPKY YCBOCHHS Y4EOHOTO MaTepuana, peryisipHO
OCYIIIECTBIISIEMYIO Ha MPOTSXKEHUU 00yUYeHHS Ha KaXK0i JabopaTtopHoil padore.

Texymmii KOHTPOJIb OCYIIECTBISACTCS B (hOpME YCTHOTO OMpoca, oTueTa 1o JabopaTopHOil padore,
TecTa, TOKJIA0B, pedepaToB U KOHTPOJIBHBIX Pa0OT.

@DopMoii MPOMEKYTOUHOTO KOHTPOJISI SBIISETCS 3K3aMEH, Oayibl 32 KOTOPBIM BBICTABISAIOTCS IO
UTOTaM yCTHOTO OIIPOCa Ha HK3aMEHe.

[Io oOxKOHUAaHUM CEMECTPOBOTO Kypca OCBOCHHS JUCLUUIUIMHBI IMPOBOIUTCS MPOMEKYTOUHAsS
aTTecTanys B BHJE 9K3aMEHA, YTO TO3BOJISIET OLEHHUTH COBOKYITHOCTh NMPUOOPETEHHBIX B IPOIECCE
00y4eHus CTyIeHTOM MPOo(dhecCHOHATBbHBIX KOMIETEHIIUH.

DK3aMEH CKJIQ/IBIBACTCSl U3 JIBYX OIICHOYHBIX CPEICTB, YCTHBIM OTBET HA BOIPOCH K 3K3aMEHY, NPHU
9TOM CTYACHT JOJKEH OTBETUTH Ha 3 BOIMpOCa M3 MPUMEPHOTO MEPEeUHs BOMPOCOB ISl MOATOTOBKH K
9K3aMEHY M OTYUTATHCS MO JJA0OPAaTOPHBIM pabOTaM 3a CEMECTP.

OreHka o JUCIUIUIMHE BBICTABIISETCS 1O CICAYIOIIUM KPUTEPUSIM:

«OTIMYHOY» BBICTABIISETCS IPU MPEJOCTABICHUH OTYETOB TI0 JIAOOPATOPHBIM paboTaM (He MeHee

70%) 1 cIaHHOM K3aMEHE Ha OTIUYHO.

«XO0poI110» BBICTABIISIETCS IPH MPEOCTABICHUH OTYETOB 1O JabopaTopHbIM paboTtam (He meHee 70

%) ¥ cIaHHOM SK3aMeHE Ha XOPOMIO.

«Y IOBIIETBOPUTEIILHOY BBICTABIISETCS IIPH MPEIOCTABICHUU OTUYETOB 110 JJAOOpAaTOPHBIM paboTam (He
meHee 70 %) 1 CIaHHOM K3aMeHe Ha YAO0BJIETBOPUTENIBHO.

«HeynoBneTBOPUTEIbHO»  BBICTABISETCS CTYACHTaM, €CIM HE TMPEJOCTAaBICHBI OTYETHI I10
nabopaTopHbIM paboTam, THO0 HA IK3aMeHe CTyAeHT Habpan meHee 20 GaioB.

Ouenka cOpMUPOBAHHOCTH KOMIIETCHIIMH Ha HK3aMEHEe NJisi TeX OOyJaronIuxcsi, KOTOpbIe
MPOIYCKAIIK 3aHATHS U HE Y4acTBOBAJIHM B MPOBEPKE KOMIIETEHIIMI BO BpeMs M3YUECHHs AUCIHUIUIUHEI,
MIPOBOJUTCS TOCIIE HHIMBHIYaIHHOTO COOECE0OBAaHMUS C MPEToAaBaTeNieM 0 MPOMYIIEHHBIM HIIH HE
YCBOECHHBIM 00YYaOIIMMCS TeMaM € TMOCIEeAYIOIeH OIIEHKONW CaMOCTOATEIbHO YCBOCHHBIX 3HAHHUM Ha
IK3aMeHe.
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4. TunoBbie KOHTPOJIbHbIC 32JaHNs WU HHbIEC MAaTepPHaJIbl, HeO0OX0UMBbIE JIsl OLleHKH 3HAHUH,
YMeHHUii, HABLIKOB

4.1.1 Konmponvnasn paboma
a) THITOBBIC 3a7aHus (BOIIPOCHI)

MHUHUCTEPCTBO HAYKHU U BBICHIEIO OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHET'O OBPA3BOBAHUA
«HanuoHanpHbIN Hccnea0BaTENbCKUM siAepHbI yHUBEepcUTET « MU DI
OOHUHCKMI MHCTUTYT AaTOMHOM HEPreTHKH —
¢dunmnan ¢enepanbHOro rocyapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKICHUS BBICIIEr0
obpazoBanus «HannoHansHBII nccaen0BaTeIbCKUit ssaepHbIid yHIBEepcuTeT «MUDN»

KommuiekT 3aganmii i1 KOHTPOJILHOM padoThI
1o aucuuiuinie MamubHoe o0yyenus. CoBpeMEeHHbIE METO/Ibl MAIIMHHOE 00YYEHUS.

Tema: Knaccuueckne MeTobl MAIIIMHHOTO 00y4YeHH s

BAPHUAHT 1

Bomnpoc 1: Kakum o0pazom paboTaeT MeTOJ OINOpHBIX BeKkTOpoB (SVM) B 3amadax
kinaccupukanun?

Bonpoc 2: UYro mpexacraBuser co0oil pemiaroiee IepeBO M KaK MPOUCXOIUT MPOIECC
NPUHATHS PEIICHIS HA OCHOBE ATOTO JiepeBa’

Bonpoc 3: B ueMm 3akirouaercss KoHIEnus OyTcTpan arperupoanus (bagging) npu co3panuu
ancamoOuteit monenei? IlpuBenure mpumep.

Bonpoc 4: Onumure npuHimn pabotel Metona K-Ommkaiimmx coceneit. Kak BoiOmpaercs
onTuManbHOe 3HaYeHue k?

BAPUAHT 2

Bomnpoc 1: Uto Takoe nuHEWHas perpeccus W Kak OHA HCIIONB3YETCS JUJIsl PEeIICHHs 3aadu
MIPOTHO3UPOBAHUS?

Bonpoc 2: Kakre 0oCHOBHBIE IIaru BKIIIOYAET B ce0sl MPOIIECC CO3/IaHUs aHCaMOIIsT MOZETeH ¢
MOMOIIBIO0 METOJIA CITy4alHBIX JIECOB?

Bonpoc 3: B wuyem 3akmrouaercs ocHOBHas uaes wmeroma k-cpemnux  (K-Means)
knactepusanuu? Kak onpenensiercs 4ucio KiactepoB?

Bonpoc 4: Kakue mpenmyiiectBa U HEAOCTaTKU y MeTona riaBHbIX kKoMmoHeHT (PCA) mpu
YMEHbBIIIEHUU Pa3MEPHOCTH JaHHBIX?

Konmponsnvie pabomel npoBoaATCs 2 paza B CEMECTP HAa MOAYIBHBIX HENENSAX IO PaCIUCAHUIO,
yCTaHaBJIMBaeMOMY JekaHaToM. OHHM MpoBOAATCS B (opMe TECTOB MM HHOM BHUJAE IO BBIOOPY
IpernofaBaTest € yd4eToM o0beMa H3ydeHHOro MaTepHaja 1o Kypcy. Bpemst mnposenenns
KOHTPOJILHOM paboThl - He Oonee 20-30 muH Ha padoty. s moBbimeHUs Y3PHEKTUBHOCTH JTaHHON
(bOopMBI KOHTPOJISI HEOOXOAUMO HUCTIOIH30BATh HECKOIBKO UX BapPHAHTOB.

OrneHuBaHuE CTY/AEHTa MPOBOJUTCA IPENojaaBaTelieM HEe3aBUCHUMO OT HAIWYMS WM OTCYTCTBUS
cTyaeHTa (IO YBOXHUTENbHON WM HEYBOKUTEIHBHOW TpH4YMHE) Ha 3aHATHH. CTyneHTy,
NPOMYCTUBIIEMY MO YBaXXUTEJIHHON NMPUUYMHE KOHTPOJIBHYIO MOIYJIbHYIO PabOTy, MPEIOCTABISAETCS
BO3MOXKHOCTH O0TpaboTKH. OTpaboTaTh 3aHATHE MOXKHO 10 COTIIACOBAHUIO C TPETIOIaBATENIEM B YETKO
YCTQHOBJICHHBIE CPOKHM B COOTBETCTBUM C TIpaMKOM KOHCYJIbTAllMil IperojaaBaTelis, KOTOPBIN
uMeeTcs Ha Kadenpe 1 Ha opUIHaTbHOM caifiTe Kadeapsl.

OrneHuBaeTCsl CTENEHb YCBOGHHUS TEOPETHMYECKMX 3HAHUW IO CIEAYIOIIUM KPUTEPHUsM:
NPaBUWIHHOCTb, MOJHOTA M JIOTUYHOCTH NMHUCHhMEHHOTO OTBETA, CIIOCOOHOCTHIO MPOWJLTIOCTPUPOBATH
OTBET IIPUMEpPaMH.
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B) OIMUCaHUC MIKAJIbl OHCHUBAHUA:

MaxkcumanbsHbIi 6aimt 3a KOHTposbHY0 padoty — 10. Kaxaprii Bonpoc ornienuBaercs B 2,5 Oana.
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Ounenka

Kpurepun

9 - 10 0a/1710B «OTJITHYHO»

1) mosiHOE pacKpbITUE TEMBI; OTBETHI Ha BCE BOIPOCHI
2) yka3aHuE TOUHBIX Ha3BaHUM U ONPEIeTICHUI;
3) npaBusbHas (GOPMYIUPOBKA MIOHATHIA U KATETOPHIA;

8 6a/1;10B «X0po110»

1) HeIOCTaTO4YHO MOJHOE, M0 MHEHHUIO MpernojaaBares,
PAaCKpBITHE TEMbI; OTBETHI JaHbl HE HA BCE BOIIPOCHI

2) HeCyIECTBEHHbIE OLIMOKU B ONPECICHUN TOHATUN U
KaTeropuii,  KapJWHaJIbHO HE  MEHAIIIMX  CYTh
W3JI0KEHUS;

3) HanMuMe rpaMMaTUYeCKUX U CTUIMCTUYECKUX OLUIMOOK

U JIp.

1) otBer oTpaxkaer oOulee HampaBJICHUE H3JIOKCHUS
JIEKIIMOHHOTI'0 MaTepHaa;

2) HamM4ue JIO0CTATOYHOI'O KOJUYECTBA HECYIIECTBEHHBIX
WIHA OIHOM-JIBYX CYILECTBEHHBIX OIIMOOK B ONPEACICHUN
MOHSATUI U KaTETOPHH;

6—7 6a/L10B 3) HanM4YMe rpaMMaTUYEeCKUX U CTUIMCTHYECKUX OLUTUOOK
«Y10BJIETBOPHUTEJIBHO» U JIp.
0-5 0ajutoB | 1) HEpacKpbITUE TEMBIL;

«HeyIIOBJIeTBopI/ITe.TIbHO»

2) 00JIbIIIOE KOJTMYECTBO CYIIECTBEHHBIX OIMMOOK;
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4.1.6 Ix3amen

a) THITOBEIE BOTIPOCHI:

[Mpemnporneccunr. Macirabuposanue. Hopmuposka. [Tonunnomuansabie npusHaku. One-hot
encoding.

2. Kimacrepusanus. KMeans, MeanShift, DBSCAN, Affinity Propagation.

3. Cmemenue u aucnepcus (bias and variance). Ilonstue cpenHeit rumoTessl.

4. Aucambnessie metoabl. SOft and Hard Voting. Bagging. Ciyuaiiasie neca. AdaBoost.

5. Tunsl oOyueHus: ¢ yuuTeneMm, 0e3 yuuTens, ¢ HOJKPEIUICHUEM, C YACTUYHBIM Y4acTUEM yUUTEI,
AKTUBHOE O0y4YCHHE.

6. ByCTUHT JepeBbEB PEIICHUM.

7. Ommbka BHyTpHU U BHE BeIOOpKH. Ommbka 0600menus. HepaBenctso Xéaunara. Banunanus u
KpOCC-BaJIUAalIUs.

8. JIuneiinas perpeccus. I[lonunomuansHas perpeccusi. I'peOHeBast perpeccus.

9. PaamepHocth Bannuka-UYepBonenkuca. Pazmepnocts BanHuka-UepBoHeHKuUCA 1S IEPLENITPOHA.
10. Jloructuueckas perpeccusi. ' pailueHTHBIN CIyCK.

11. TToporoseie ycioBus. DddextuBrocTts 1o [1apeto. Presicion-Recall 1 ROC kpusbie. AUC.

12. AucamoneBbie meroibl perpeccur. RANSAC. Theil-Sen. Huber.

13. Ilepuentpon. [lepuentpoH ¢ kapMaHOM.

14. Meron onopHbix BekTOpoB. [locTanoBka 3anaun. ®opmynupoBKa U pelieHre JBONCTBEHHON
3aJlauH.

Turbl OTOPHBIX BEKTOPOB. A ipa.

15. l'unore3s! u quxotomuu. OyHkuus pocra. Touka mojaoMku. Jloka3zaTenbcTBO NOJTMHOMUATBHOCTH
(GyHKIMHU pocTa B MPUCYTCTBUH TOYKHU TTOJIOMKH.

16. JlepeBnbs pemenuii. UuhopMmannoHHbIN BRIMTPbINL, KpuTepuid Jkunu. Perynspuzanus qepeBbeB.
HeOGpexnsie pernraroniue aepeBbs.

17. BaitecoBckuii knaccuduxatop. Tumsl olleHKH pacnpenenenuii npusHakon (Gaussian, Bernoulli,
Multinomial). EM anropurm.
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18. Hetiponnsie cetu. [lepuentpon Pozentnarra. @ynkuun aktuBamnuu. OOpaTHOE paciipocTpaHEeHNe
rpaavenTa. Softmax.

19. Croxactuueckas ontumu3zarms. Hill Climb. Omxur. ['enernueckuii anroputm.

20. Metpuueckue kinaccupukatopsl. KNN. WKNN. Ot6op stanonos. DROPS. Kdtree.

0) KpuUTepuHU OLIEHUBaHMS KOMIIETEHINH (pe3yabTaToB):

OtBer OLICHUBACTCH IO CICAYIOIIUM KPUTCPUAM:

- IPaBUJIBHOCTD, ITOJITHOTA U JIOTUYHOCTH ITOCTPOCHUA OTBCTA,

- YMCHHC OIICPUPOBATH CICHUAJIBHBIMHA TECPMHUHAMU,

- UCITIOJIb30BAHHUE B OTBETEC JOIMOJIHUTCIIBHOTO MaTC€pUuaa,

- YMCHHC UIIIOCTPHUPOBATH TCOPCTUUCCKHUC TTOJIOKCHUS TPAKTUICCKUM MATCPUATIOM;

B) OIIMCAaHHEC HIKaJIbl OLICHUBAHUA:

Jlomyck K SK3aMeHy MO AUCIUILTUHE OCYIIECTBISIETCS MPH KolnyecTBe 0amioB 6onee 36.
3a ceMecTp CTyJIeHT MOXeT Habpath oT 36 1o 60 GawioB.

MuHUMAaIBHBIN 04l 32 OTBET Ha dK3aMeHe — 24, MakcuMalbHbIH — 40.

OO6mas oreHka B ciydae qudGepeHIUPOBKH BRITJBSAUT CISAYIOIIMM 00pa3oMm:

* 60-74 GayJIOB — «YJAOBJIETBOPUTEIBLHOY;

* 75-89 GaIOB — «XOPOIION;

* 90-100 6amI0B — «OTIHYHO.

OreHKa «OTJIMYHOY Ha dK3aMEHE CTaBHTCS TIPH:
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- IPaBUJILHOM, IIOJIHOM U JIOTUYHO ITIOCTPOEHHOM OTBETE;

- YMEHHUH ONIEPUPOBATH CIIELIUAIBHBIMU TEPMUHAMU;

- UCIIOJIB30BAHUH B OTBETE JOIOJHUTEIBLHOIO MaTepHaIa;

- YMEHUH WIUTIOCTPUPOBATH TEOPETUUECKUE ITOJIOKEHUS IIPAKTUYECKUM MATEPUATIOM.

OlLieHKa «XOpOIIOy Ha YK3aMEHE CTaBUTCS MPU:

- MPaBWJILHOM, TIOJTHOM U JIOTUYHO ITOCTPOCHHOM OTBETE, HO UMEIOTCSI HErpyOble OMMOKH HIIH
HETOYHOCTH;

- YMEHHUU OINEPUPOBATH CIIECIIMATIBHBIMUA TEPMUHAMU, HO BO3MOKHBI 3aTPYTHEHUS B UCIOJIb30BAHUN
MPAKTUYECKOTO MaTEpHAIIA;

- UCIIOJIb30BAaHUU B OTBETE JOMOJHUTEIIBHOTO MAaTEPUATIA;

- YMEHHUH WLTFOCTPUPOBATH TEOPETUUECKUAE TTOJOKEHUS MTPAKTUUECKUM MATEPHUAIIOM, HO JIENAIOTCS HE
BIIOJIHE 3aKOHYEHHBIE BHIBOIBI HIIH 0000IICHUS.

OreHKa «yOBIETBOPUTEIHHO» HA YK3aMECHE CTABUTCS TIPH:

- CXEMaTUYHOM HEIOJHOM OTBETE;

- HEyMCHHH OTICPUPOBATH CIICIIUATBHBIMU TCPMUHAMHY WJIM UX HE3HAHUU;

- C OJIHO¥ Tpy0OO¥ OIMINOKOIA;

- HEYMCHHH MMPUBOIUTH TIPUMEPHI TPAKTHYECKOTO UCTIOIH30BAHUS HAYYHBIX 3HAHHM;,

OrneHka «HEey/10BIETBOPUTEIILHO» HA 3K3aMEHE CTaBUTCS MPU:

- OTBETE Ha BCE BOIIPOCHI OUjIeTa ¢ rpyObIMU OLIMOKAMU;

- HEYyMEHHH OIIEPUPOBATH CIIEMAIIBHONW TEPMUHOJIOTHEN;

- HEyMEHMH NIPUBOJUTH IIPUMEPBI IPAKTUYECKOT0 UCIOIb30BaHU HAYYHbBIX 3HAHHUMH.
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