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ABTOpBI:
* bopucos Bacuwimii Unbu4, JloneHT, paId03JIeKTPOHUKHU W TEJIEKOMMYHHUKALMI
* CosbiknH Anapei Biaaagumuposny, loneHT, HHGOPMALMOHHBIX TEXHOJIOTHHA U
CHCTEeM YNPABJICHUS

1. CTPYKTYPA U OBBEM JUCHHUIIJIMHBI Maremaruyeckne OCHOBBLI aHAJIN3A

JTAHHBIX
1. O0BpeM JTUCHUAILINHBI B |9
3a4eTHbIX eINHULAX
2. Buabl ayinTOpHBIX 3aHATHH Jlexuuu
[TpakTHueckne/ceMUHAPCKUE 3aHATHS
3. IIpome:xxyToyHas aTTecTanus 3auer
OK3aMeH
4. Texkymas arrecrauus Koutposnbhas pabora 3
Jomamnusist pabota 3

2. IINIAHUPYEMBIE PE3YJIBbTATbBI OBYYEHUA MHIUKATOPHI) 11O
JUCHHUIITIMHE MOJAYJIS Martematnueckine 0CHOBBLI AHAIN3A TAHHBIX

NuaukaTtop — 9T0 mpu3HAK / CUTHAN/ MapKep, KOTOPBIM MOKa3bIBaeT, HA KaKOM YPOBHE
00y4JaroIIUiCs TOKEH OCBOUTH PE3YIbTaThl 00YUCHUS U HX MTPEABSBICHUE JOKHO OITBEPAUTH
(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-
PIIA.

Tabmumna 1
KoOHTpPO/ILHO-01IeHOYHBbIE
Kox u HaumeHoBaHme Ilnanupyemble pe3yabTaThl cpeacTBa JJisl OLeHUBAHUS
KOMIIETEHI[UH 00yueHusi (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHus O TVCIHUTIINHE
1 2 3

OIIK-2 -Cniocoben 3-1 - Cnenatb 0030p OCHOBHBIX Jomarmruss pabora Ne 1
CaMOCTOSATENBHO METO/I0B MOJICITUPOBAHUS U Homarmnsist padota No 2
CTaBUTb, MaTEMATUYECKOr0 aHaJIn3a, Jomarusst pabora Ne 3
(opManM30BLIBATE U IPUMEHUMBIX 1715 popManu3anuu | 3ayer
peliaTh 3aa4u, U pelieHus 3a1a4 KonTponbnas padora No 1
OTHOCSIIIHECS K npodeccuoHaTbHON KonTponwsHas padora Ne 2
podecCHoHaIbHOMI JEATEIIbHOCTH Kontponbnas padora Ne 3
NeATEIILHOCTH, V-1 - CaMoCTOATENBHO Jleknun
HCITOJIB3Y ST METOIBI chopmymnupoBaTh 3agaqy oonactu | [IpakTrueckue/ceMmuHapckue
MOJICTTUPOBAHUS U npodeccuoHaIbHON 3aHATHUS
MaTEMAaTHYECKOTO JIeATeIIbHOCTH, PEeIIeHuEe KOTOpol | DK3ameH
aHajm3a TpeOyeT HUCIOIb30BaHUS METOIOB

MOJICJTUPOBAHUS U

MaTeMaTH4YeCKOTo aHalln3a

V-2 - Ucnoib30BaTh METOIBI

MOJICIIUPOBAHUS U

MaTEMATUYECKOI0 aHAJIN3a, B TOM




YHCIIE C UCIIOJIb30BAHUEM MTAKETOB
MPHUKJIATHBIX TIPOTPaMM JUIS
pelieHus 3a1aq
npodeccuoHaTbHON
JESITEIIbHOCTH

OIIK-3 -Cnocoben
IUIAHUPOBATh U
MIPOBOJIUTH
KOMILIEKCHBIE
WCCIICIOBAHUS U
U3BICKaHUS AJIs
pelIeHus] HKEHEPHBIX
3a/1a4 OTHOCAILINXCS K
poQeCCUOHAIBHON
NeSITeNbHOCTH,
BKJIFOYAsi IPOBE/ICHHE
HU3MEPEHU,
IJIAHUPOBAHUE U
MMOCTaHOBKY
AKCIIEPUMEHTOB,
MHTEPIIPETAIHIO
MOJTYYEHHBIX
pe3yNbTaToB

3-2 - XapakTepu3oBaTh
BO3MOXKHOCTH
HCCJIEI0BATEILCKON anmapaTypbl
U METOJIOB HCCJIeI0BaHuS,
UCTIONB3YS TEXHUYECKUE
XapaKTEPUCTHKH U O0JIACTH
MPUMEHEHUS

3-3 - Cnenath 0030p OCHOBHBIX
METOJIOB CTATUCTUYECKOU
00paboTKH U aHaIHM3a
pe3yJIbTATOB U3MEPEHUN

3-4 - [lepeuncauTh OCHOBHBIE
HOPMATUBHBIC JOKYMEHTHI,
perjaamMeHTHpyomue oGpopmiIeHue
HAYYHO-TEXHUUYECKUX OTYETOB U
3alIUTy MPAaB WHTEIUICKTYTbHOU
CcOOCTBEHHOCTHU

I[1-2 - OpopmuTh Hay4IHO-
TEXHUYECKUN OTYET, My OTUKAIUIO
HAYYHBIX PE3yJIbTaTOB,
JIOKYMEHTBI 3aIIUTHI
MHTEIJICKTYallbHOM
COOCTBEHHOCTH B COOTBETCTBUHU C
HOPMAaTUBHBIMH TPEOOBAaHUSIMU
V¥-1 - Cobupath U aHATU3UPOBATH
HAYYHO-TEXHUYECKYIO
UHGOPMAITUIO TSI ONTUMAIBLHOTO
TUTAHUPOBAHUS UCCIICIOBAHHS U
U3BICKAHUS

V-3 - OuenuBatb opopmiIeHHE
HAYYHO-TEXHUYECKUX OTYETOB,
nyOIMKauil Hay4HbIX
pe3yJbTaToB, JOKYMEHTOB
3alIUThl MHTEIUICKTYaTbHON
COOCTBEHHOCTH Ha COOTBETCTBHE
HOPMAaTUBHBIM TPEOOBAHUAM

Jomamnss padora Ne 1
Jomarnsis padota Ne 2
Jomaninss padora Ne 3
3auer

Konrponbnas padora Ne 1
Kontponbnas pabota Ne 2
Konrponbnas padora Ne 3
Jlexkmun
[TpakTHyeckue/ceMUHAPCKHUE
3aHSATHUS

OK3aMeH

OIIK-7 -Cnocoben
TUTAHUPOBATH U
YIPaBIATh )KU3HCHHBIM
[IUKIIOM WHXEHEPHBIX
MPOJIYKTOB U
TEXHUYECKUX OOBEKTOB,
BKJIIOYAsl CTaIUH
3aMbICIIa, aHAIN3a
TpeOOBaHUH,

-1 - ITposBisITE HACTOWYNUBOCTH
B JOCTHKCHUH LIEIIH;
BHumaTenbHOCTH;
AHaJIUTHYECKNUE YMEHHUS

3-1 - I310KNATh NPUHLUIIBI
MMUTALMOHHOTO MOJEINPOBAHUS
JUTSL IPUHATHS] MH)KEHEPHBIX
peLIeHui

Jlomamnsist pa6ota Ne 1
Jomaminss padora Ne 2
Jomamnsist pa6orta Ne 3
3auer

Kontponbhas padora Ne 1
Konrponbnas pabora Ne 2
Kontponbnas padora Ne 3
Jlexuun




MPOECKTUPOBAHUS,
H3TrOTOBJICHUS,
AKCILTyaTaluu,
MOJAECPIKKH,
MOJICpHU3AIINH, 3aMEHBI
Y yTUJIU3aluu

I1-1 - OcBOUTH MPAKTUKHU
MOCTPOEHUS U TPUMEHEHUS
UMUTAIIMOHHBIX MOJIENICH B
MpoIIecce MPOSKTUPOBAHUS
V¥-3 - Ucnonb30BaTh
MIPOTrpaMMHBIE MTAKETHI MPU
MOCTPOCHUU UMHUTAIIMOHHOM
MOJIeNId pa3padbaThiBacMOM
CUCTEMBI WM UCTIOB3YIOIIEH
CUCTEMBI

[IpakTUueckue/ceMuHapcKue

3aHIATHUSA
DK3aMeH

[TK-6 -Cniocoben
YIIPaBIIATH
AHATTUTUYCCKUMU
paboTamu u
MoApas/ieJIeHuEM

3-1 - UnentudunmpoBathb
OCHOBHbBIC KOMITOHEHTHI TJIaHA
aHAJIMTUYECKUX padoT

3-3 - U3noxuth TpeboBaHUA K
o OpMIICHUIO HAYYHO-
TEXHUYECKUX OTYETOB MO
pe3ylibTaTaM aHATUTHYECKUX
paboT B moApa3eIeHUN

V-1 - CucremMatu3upoBath
MH(}OpMAIUIO O COCTOSHUU
aHAJIMTUYECKUX padoT

V-2 - BBISBISITH TPOOJIEMBI
OpraHM3alMK aHATUTHYECKUX
paboT B moApa3aeIeHUN

Jlomamnsist paborta Ne

1

Jomarnrusst padora Ne 2
Jomamnss pa6ota Ne 3

3auer

KontponbHas pabora
KonTponbshas padora
KontponpHas pabora

Jlexknuu

Ne 1
Ne 2
Ne 3

[IpakTyeckue/ceMuHapcKue

3aHATUS
DK3amMeH

3. HPOHEAYPBI KOHTPOJISI U OUEHUBAHUSA PE3YJBTATOB OBYYEHUS B

PAMKAX

TEKYIIEX UM TPOMEXYTOYHOH ATTECTAIIAM 11O

JANCIHUIIVIMHE MOAYJA B  BAJBHO-PEUTHHI OBOM CUCTEME

(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyliei U NPOMEKYTOYHON ATTECTANMH 10 JUCHUILIUHE

1. Jlexkuun: k03GGpuIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB JEKIMOHHBIX 3AaHATHI
—0.5

Texymas arrecranus Ha JEeKIHUAX Cpoku — | Makcumaianb
ceMecTp, | Hasi OlleHKa
y4yeOHasn B 0asax

Heaess

KOHMPOIbHASL pAOOma 1,18 100

BecoBoii K03()(puIHEeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYIei aTTecTaluu 1o Jekuusam — (.5

IMpome:kyTOUHASI aTTECTAIUS MO JIEKIUAM — 3ateT
BecoBoii k03¢ PuIIHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHONH ATTECTAIUH 10 JEeKIHAM
-0.5

2. [lpakTHyeckne/ceMUHAPCKUE 3aHATUSA: KOI(PPUIIUEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKUX 3ausATHil — (.5

Texkymas arrectauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKAa
yuyeOHas B 0aJsiax
Heesst




domawiHsisl paboma | 1,18 | 100

BecoBoii kK03(p(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTecTAlUM 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUSIM— |

IIpomexyTouHAasi aTTeCTALMSA MO MPAKTHYECKUM/CEMHUHAPCKUM 3aHATHAM—H T
BecoBoii k03¢ ¢uIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 1O
NPAKTHYECKUM/CEMHHAPCKUM 3aHATHAM— HE 1IPeIyCMOTPEeHO

3. JlabopaTopHble 3aHATUSA: KO PUIIHEHT 3HAUYMMOCTH COBOKYNHBIX Pe3yJibTaTOB
JIA00PATOPHBIX 3aAHATHH —H e 11PEIYCMOTPEHO

Texyuiasi aTTecTanus Ha JJAG0OPATOPHBIX 3aHATHAX Cpoxu — | Makcumaib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

HeJ1eJIst

BecoBoii k03¢ punmeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIIeH aTTeCTALUH 110 JIA00PATOPHBIM
3aHATHAM -He [1PeIyCMOTPEeHO

IIpome:xxyTouHasi aTTecTalus MO JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03 (punHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM T10
JIa0OPATOPHBIM 3aHATHAM — HE IIPEIYCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIANH-3aHATHH
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3AHATHAX Cpoxu — Makcumajib
ceMecTp, Haf OLlEHKA
yueOHast B 0aJuax

Heaes

BecoBoii kK03(p)puHEHT 3HAYMMOCTH Pe3YJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHSITHSIM -1 e 1PeyCMOTPEeHo

IIpome:xyTOoyHasi aTTecTALMSA 110 OHJIAMH-3AHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALMHU 110 OHJ/IANH-
3aHATHAM — He [IPeyCMOTPEeHO

3.2. Ilpouenypsbl TeKyliei U NPOMEKYTOUHON ATTECTAMM KYPCOBOii padoThl/IIPOeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBOi Cpoku — cemectp, | MakcumanbHast
padoThI/poeKTa yuyeOHasi HeJleJisl | OIlEHKA B 0ajliax

BecoBoii k03 GuUIHMEHT TeKylIel ATTeCTAllUM BbINOJTHEHUsI KypPCOBOH padoThl/MpoeKTa— He
NpexycMOTPEHO

BecoBoii k03¢ puumeHT NPOMEKYTOYHON ATTECTALINM BBINOJTHEHUS KyPCOBOM
PadoThI/MPOEKTA— 3AIUMTBI — HE NPEIYCMOTPEeHO

3.1. [Ipouenypsl Tekyuieid ¥ MPOMeKYTOYHON aTTeCTANMHU 110 JUCHUIIMHE

2. Jlexknuu: k03¢ pHuMeHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTATOB JEKIIHOHHBIX 3aHATHI

—0.5
Texkymas arrecTanus HAa JeKIHAX Cpoku — | Makcumaianb
ceMecTp, | Hasl OLlEHKA
yueOHas B 0as1ax
Henes

KOHMPOJIbHASL paboma 2,18 100

BecoBoii K03()(puueHT 3HAYMMOCTH Pe3yJbTATOB TEKYIel aTTecTaluu no Jekuusam — (.5

HpOMe)KyTO‘lHaﬂ arrecranmsd 1o JJCKIUsAM — 3ateT




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JEeKIUAM
-0.5

2. lIpakTHYyeckne/ceMUHAPCKHE 3aHATHSA: KOI(PPUIIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJIbTATOB MPAKTHYECKUX/CEeMHUHAPCKUX 3aHsATHI — (.5

Texymas arrecranys Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumajinb

3AHATHUAX cemMecTp, Haf OIICHKA
yueOHasi | B 6ajax
HeJe I

domaunsis paboma 2,18 100

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTecTaluu 110
NPAKTHYECKHUM/CEeMHHAPCKUM 3aHATUAM— |

IIpome:xxyTouHasi aTTecTalUs M0 MPAKTHUYECKUM/CEMHUHAPCKUM 3aHATHAM—HET
BecoBoii k03¢ GUIIHEHT 3HAYUMOCTH Pe3yJbTATOB MPOMEKYTOUHOI aTTEeCTALIMHU 10
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [PeIyCMOTPEeHO

3. JlabopaTopHble 3aHATHSA: KOOPPUUMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJbTATOB
JIADOPATOPHBIX 3aHATHH —HE 1PEIYCMOTPEHO

Texkymas arrecTanus Ha JJa0OPATOPHBIX 3AHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKA
yuyeOHast B 0aJsiax

HeJeJIs

BecoBoii k03¢ GuIIHEHT 3HAYUMOCTH Pe3yJbTATOB TEKYlIeH aTTeCTAIUH N0 Ja00paTOPHbIM
3QHSITUSIM -He 11PeycMOTPEeHO

IIpomexyTouHas aTTecTALMA 10 JJAOOPATOPHBIM 3aAHATHAM —HET
BecoBoii k03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110
JIA00PATOPHBIM 3aHATHAM — He 1IPe/lyCMOTPEHO

4. OnjaiiH-3aHATHA: KO3(P(PUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHH
—He NPe1yCMOTPEHO

Texkymas arrecranus HA OHJIAWH-3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLlEHKa
yueOHas B 0asax

Henes

BecoBoii k03(p)(puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYyIleil aATTeCTAUNH 10 OHJIANH-
3aHATHAM -He [IPeIyCMOTPEeHO

IIpomeskyTOUHAS aTTeCTAIMS M0 OHJIAWH-3AHATUAM —HET
BecoBoii K03 (puLHEHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM 110 OHJIANH-
3aHSTHAM — He [PeJyCMOTPeHo

3.2. [lpouenypsl TeKyuieid ¥ MPOMEKYTOYHOMN aTTECTALMU KYPCOBOH padoThl/IPpoeKTa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanabHast
padoThI/IpoeKTa yueOHasi HeJleJid | OlleHKa B 0ajiax

BecoBoii k03¢ puumeHT TekymeH aTTecTaluy BBIIOJHEHUsI KYPCOBOH padoThI/MpoeKTa— He
Npe1yCMOTPEHO

BecoBoii K03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThI/MPOEKTA— 3AIMUTHI — He NPEIYCMOTPEeHO

3.1. [Ipouenypsl Tekyuieid ¥ NPOMeKYTOUHOM aTTECTALMHU 1O JUCIUIJIMHE

3. Jlexkuuu: k03¢ puuMeHT 3HAYUMOCTH COBOKYIHBIX Pe3y/JIbTATOB JEKIHOHHBIX 3aHATHI
-0.5




Texkymas arrecTanus HA JeKIHAX Cpoku — | Makcumaianb

ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax
HeJleJIst

KOHMPOJIbHASL paboma 3,18 100

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TEKYIel aTTecTaluu Nno Jekuusam — (.5

IIpomeskyTOUHAS aTTeCTALMS 110 JEKIHUAM — JK3aMeH
BecoBoii k03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTALMH 10 JEeKIUAM
- 0.5

2. IIpakTH4yeckne/ceMUHAPCKHE 3aHATHS: KOO(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJbTaTOB NPAKTHYECKUX/CeMUHAPCKUX 3aHaATHil — 0.5

Texymas arrecranus Ha NPAKTHYECKUX/CEMUHAPCKUX Cpoku — | Makcumaianb

3aHATUAX ceMecTp, | Hasl OlleHKa
yueOHas B 0asax
Heaes

QoOMAUHssL paboma 3,18 100

BecoBoii kK03 (puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyLlel aTTeCTAlUM 10
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUSIM— |

IIpomeskyTOUHAS aTTECTALMS 10 NPAKTHYECKMM/CEMUHAPCKUM 3aHATUAM—HET
BecoBoii K03 (puLHEHT 3HAYUMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTALUM I10
NPAKTHYECKUM/CEMUHAPCKUM 3aHATHUSIM— He 11Pe/1yCMOTPEHO

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAUYMMOCTH COBOKYIHBIX Pe3y/ibTaTOB
J1A00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEH0

Texyuiasi aTTecTanus Ha JJA00PATOPHBIX 3aHATHAX Cpoxn — | Makcumaib
ceMecTp, | Has OleHKAa
yueOHasi | B 0ajiax

Heest

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYLIeH aTTeCTALUH 110 JIA00PATOPHBIM
3aAHATHAM -He IPeyCMOTPEHo

IIpome:xxyTouHasi aTTecTANNS 10 JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — HE IIPEIYCMOTPEHO

4. OnyaiiH-3aHATHSA: KOI(P(PUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIAH-3aHATHH
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKa
yuyeOHast B 0aJsiax

Hees

BecoBoii kK03 (puHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

IIpome:xxyToyHasi aTTecTALMSA 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMHU 110 OHJ/IANH-
3aHATHAM — He [IPeyCMOTPEeHO

3.2. [lpouenypsl TeKyuieid M1 IPOMEKYTOUHOI aTTECTALIMU KYPCOBOI padoThI/IPpoeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumanbHas
padoThl/IpoeKTa yuyeOHasi HeJleJisl | OIlEHKA B 0ajliax




BecoBoii k03¢ puumeHT TekyleH aTTecTAlluM BHINIOJHEHUSI KYPCOBOH padoThI/IPoeKTa—

BecoBoii KO3 GUUHMEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThHI/IPOEKTA— 3AIUTHI —

4. KPUTEPUM U YPOBHU OLEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
JUCHMILIMHE MOIY.JISI

4.1. B pamkax BPC npumMeHSIOTCS yTBEpKACHHBIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAaHMS AOCTHKEHUH CTYAEHTOB MO AUCLUILIUHE MOIyJs (Talia. 4) B paMKax KOHTPOJIbHO-
OLIEHOYHBIX MEPOIpPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs

(MHAMKATOpAM).

Tabnuua 4

Kpurtepuu onenuBanus y4eOHbIX JOCTHKEHUH 00yUYalOIINXCs

Pe3yabTaTnl Kpurepuu oueHnBaHusi y4eOHbBIX TOCTHKEHUI, 00yUAOIIMXCS HA

o0y4eHHUs1 COOTBETCTBHE Pe3yJbTaTaM 00y4eHHsI/MHIUKATOPaM

3HaHUs CTyAeHT IeMOHCTPUPYET 3HAHUS U IOHUMaHUE B 00J1aCTH N3YYEeHUS Ha
YPOBHEC YKA3aHHBIX WHAUKATOPOB U HGOGXOI{I/IMBIC AJi1 TpOAOJIKCHUS
oOy4eHUsT W/MIW BBIMOJHEHUS TPYIOBBIX (YHKUMH U JEHCTBUH,
CBSI3aHHBIX C TPO(ECCUOHATLHON NESTSIIEHOCTHIO.

YMenus CTyneHT MOXET IPUMEHSATh CBOM 3HAHUS U MOHUMAaHHE B KOHTEKCTaXx,

IIPE/ICTABJIICHHBIX B OLICHOYHBIX 3aJlaHUAX, JEMOHCTPUPYET OCBOCHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX HHAWKATOPOB U HEOOXOIUMBIX IS
NPOJIOJDKCHUsI OOYYCHHUSI W/WIHM BBITOJHEHHUS TPYIOBBIX (YHKIUH U
JIeMCTBUH, CBA3aHHBIX C MPO(ECCUOHATLHON AEATENbHOCTHIO.

O1bIT /BIageHue

CTyeHT JEMOHCTPUPYET OMNBIT B 00JACTM M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00ydYeHHsl Ha YPOBHE 3aIJIAaHUPOBAHHBIX UHAUKATOPOB.

CtyneHT cnocoOeH BBIHOCUTH CYKICHHS, JlelaTb OLEHKU U
(hopMynHUpOBaTh BHIBOJIBI B 00IACTH U3YyUCHUS.

CtyzneHT MOoXeT coo0IIaTh MPENnoAaBaTeso U KOJUIEraM CBOEr0 YPOBHS
COOCTBEHHOE IOHUMaHHUE U YMEHHS B 00JIaCTH U3YUEHHUSI.

4.2 JIns olleHUBaHUSI YPOBHS BBITOJTHEHUSI KpUTEpUEB (YPOBHS JOCTHKEHUN 00yUYaIOIIMXCS TIPH
MPOBEJICHUH KOHTPOJIBHO-OIICHOYHBIX MEPOMPUSATUI MO AMCIUILINHE MOMIYJS) HCIIOJIb3YyeTCs
yHHUBEpcajbHas 1Kana (Tadu. 5).

Ta0muma 5

IIIxaJjia OHeHUBAHUS JOCTHKEHHS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3YJbTATOB 00yuYeHHus (MHHAUKATOPOB)
Ne Conep:xaHue ypoBHA Illkana oueHUBaHUsA
n/n BbINOJIHEHUSI KPUTEPUS Tpanuuuonnas KauyecTBennast
OLICHUBAHMS Pe3yJIbTATOB XapaKTepPUCTUKA YPOBHA XapaKkTepucTu
o0y4eHust Ka YPOBHSI
(BBINOJTHEHHOE OLICHOYHOE
3ajiaHue)




I. PesynbTarel o0yueHus OTnn4HO 3auTeHo Bricokwuii (B)

(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6anoB)
IIOJIHOM 00BbEME, 3aMEUaHuIl HET

2. PesynbTarsl o0yueHus Xoporo Cpennuti (C)
(MHIUKATOPHI) B LIEJIOM (60-79 6annoB)

JOCTUTHYTBI, UMCIOTCSI 3aMEUaHUs,
KOTOpBIE HE TPEOYIOT
00513aTEILHOTO YCTPAaHEHUS

3. PesynbraTel 00y4eHus Y 10BJIIETBOPUTEIILHO [Toporossrii (I1)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 Gannos)
MOJIHOW Mepe, €CTh 3aMeYaHusl

4. OcBoeHue pe3ynbTaToB 00yUYeHUS HeynosnerBopurenn He HenocraTounsrit
HE COOTBETCTBYET MHIUKATOPAM, HO 3a4TE€HO (H)

HMMEIOTCS CYyIIeCTBEHHbIE OmMOKU U | (MeHee 40 6amioB)
3aMevaHus, Tpedyercst JopadoTKa

5. PGSYJ'ILTB.T o6yquH51 HC JOCTUTHYT, He,[[OCTaTO‘{HO CBHUACTCIBCTB Her pe3yiibTara
3aaHNC HEC BBIITOJTHCHO JJIs1 OLICHUBAHUA

5. COIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN TIO
JUCHUITVIMHE MOAYJIA

5.1. OnucaHue ayauTOPHBLIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH MO JAUCHUILIHHE
MOIYJIst

5.1.1. Jleknun

CaMocToATeIbHOE H3YYEHHE TEOPETHUECKOro MaTepuana [0 TeMam/pasjenaM JeKUuil B
COOTBETCTBUHU C cojepkanueM quciurminHse (. 1.2. PITT)

5.1.2. [IpakTHYecKkne/ceMUHAPCKHE 3AHATHSA

[TpumepHBIil IEpeueHb TEM

1. Onepanuu Ha/ L BEKTOpaMH U MaTpULIAMU C MCIIOJIb30BaHUEM Onbinoreku NumPy

2. Pabora ¢ HaGopamu JlanHbIX ¢ ucnonp3oBanueM oubnuoreku Pandas

3. PaznosxeHue MaTpull ¢ UCIOJIb30BAaHUEM METO/1a TJIABHBIX KOMIIOHEHT U CHUHTYJIIPHOTO
Pa3I0KEeHHs] MaTPULIA

4. IlpenBaputenpHas 00pabOTKa JaHHBIX

5. Kimacrepuzanus TaHHBIX METOJIOM K-cpeaHux

6. Peanuzanus anropurma JTMHEHHON perpeccuu

7. Peanuzanus anropurma JOTUCTHUYECKOM PErpeECCUu

8. [Ipumenenue 6ubnuoTeku sklearn ans permenus 3agad perpeccuu, KiiacCUpUKaAIUU 1
KJIaCTepU3aALUU

9. Kitacrepuzanus nanasix metogqom DBSCAN

10. Knacrepusanus JaHHbBIX METOJIOM HEPAPXUUYECKOM KIIACTEPU3ALNN

11. Knaccuduxanus u Perpeccust JaHHBIX METOJIOM OMOPHBIX BEKTOPOB

12. Knaccudukanus u Perpeccust nannsix metoaom k-bmkaimmx coceneit

13. Busyanuzanus gaaabix MmetoioM Neighnorhood Component Analysis

14. Buzyanuzanus 1aaHeix MeToioM t-SNE

15. Knaccudukanus qaHHBIX ¢ UcTioiab3oBanreM HanBHoro baitecoBckoro kiaccudukaropa
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16. Knaccudukanus 1aHHBIX ¢ UCTIONIb30BaHUEM JIMCKPUMHHAHTHOTO AHasu3a

17. Buzyanusauus JaHHBIX C UCIIOJIb30BaHWEM JInHelHOro nuckpuMuHanTa ®umepa

18. Knaccuduxanus u Perpeccust AaHHbIX ¢ ucnioiab3oBaHueM JlepeBbeB Pemiennii

19. Knaccuduxkanus u Perpeccust JaHHBIX C UCTIOJIb30BaHUEM aHCAMOJIEBBIX METO/IOB

20. [IponBuHyTas reHepanusi IPU3HAKOB

[TpumepHbIe 3a1aHus

WHTenneKTyanbHbli aHalIN3 JaHHBIX

busnec-ananmTHKa

[lepcriekTUBHBIE UCCIEA0BaHMA B Chepe aHaIM3a JaHHBIX

LMS-matdopma

1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+URFUML22p1s+SEP2022/course/

5.2. Onucanue BHeayIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEPONPHUATHH H CPEACTB
TeKyLIero KOHTPOJIsl 10 JUCHHILINHE MOAYJIs

PazHoypoBHeBOe (MuddepeHIIMPOBAHHOE) 00YUICHHE.

ba3oBbIi

5.2.1. KonTpoabHas padora Ne 1
IIpuMepHBIii IEpeYeHb TEM

. UcTopus mammHHOTO 00y4YeHUs U 0a30BbIC TOHATHS

. [lannbie

. Jluneiinas Anrebpa

. MeTo/1pl pa3ioxKeHus: MaTpuI]

. [IpenBaputenbHas 06paboTKa JaHHBIX

. Kinacrepuzauus

. OCHOBBI MaTEMATUYECKOIO aHAIN3a

. Perpeccus

. Kimaccudukanus

O 0 13 N L B W N —

[IpumepHsIe 3anaHus

Onumure pazHUIy MEX1y MOJX0A0M MAIIMHHOTO O0y4Y€HUs U TPAAULIMOHHBIM
IPOrpaMMHUPOBAHUEM.

Onumure pazHUIy MeXIy 3afauaMu KJacCU(PUKAIIUHN U 3a/1a4aMH PErPECCHH.

[TpuBennTe HECKOIBKO IPUMEPOB HENPEPHIBHBIX U IUCKPETHBIX TaHHBIX.

K kakoMy THIly JaHHBIX MO>KHO OTHECTH JIMArHo3, IOCTABJIEHHBIA BpauoM?

V¥ Bac ectb Tpu MaTpuilbl A, B, C: A umeert pasmepst 5 x 4, B umeet pasmepsl 4 X 6, C umeer
pa3mepsl 3 x 5. Hanummre Bce BO3MOKHBIE MaTPHUIIbl, KOTOPBIE MOKHO IIEPEMHOKUTH MEXTY
co00i1, 1 yKa)KUTE Pa3MEPbI pe3yIbTUPYIOIINX MaTPULL

Yo 03Hayar0T COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI KOBAPUALMOHHON MAaTPULIbI
B METO/IE€ TJIaBHBIX KOMIIOHEHT?

Yro o3navarotr Matpulel U, S 1 V B CUHTYJISIPHOM Pa3iioKeHUH MaTPULIbI?

OnuuuTe pa3Hble CUTYalluH, B KOTOPBIX Bbl OyJI€T€ UCIIOJIb30BaTh Pa3HbIE THUIIbI
npeaBapUTeNbHON 00pabOTKH TaHHBIX

Kakas cBs3b MeXly €BKIMI0BBIM PACCTOSIHUEM U PAacCTOSSHHEM MUHKOBCKOTO?
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Kakoii runepnapamerp Hy>KHO HACTPOHTSH JUIsl pa0OTHI aJropuT™Ma KilacTepu3aruu k-
cpeanux?

Mosxet 1 K03 PUIMEeHT critydTa OBITh PaBHBIM OTpUIATEIbHOMY ncity? Eciu «a» - B
KaKWX CIyJasx, €CIIH «HET» - mouemy?

B dem 3aKI1i09at0TCsl OCHOBHBIC Pa3IHYKsl MEKIY METOJIOM HAMMEHBIIINX KBAJPATOB U
IpajlueHTHBIM CITyCKOM ISl HaXOKAeHus KoddduimenToB perpeccun?

B xakoMm ciydae cpeHeKBaIpaTHYHas JorapupmMudeckas onmoka 0osee moaxXosIast
METpHKa, YeM CPEIHEKBaApaTudHast ommnoka?

Mosxet 1 K03 PUIHEeHT qeTepMUHaUK ObITh OTpULATENbHBIM uncioM? Eciu «ma» - B
KaKUX CIIy4asiX, €ClIU «HET» - ouemy?

[Mouyemy L1-perynsipuzaliys MOXKET IPUBECTH K 0TOOPY 3HAYUMBbIX PU3HAKOB (B OTIIMYHE OT
L2-perynsapuzanun)?

B yem ocHOBHOE paznuune Mexay 3aJa4aMy KiIacCu(UKAIUK 1 33a4aMH PETPeccCuu’?

Honyctum, npunm pe3yiabrarsl Tecta Mp. K Ha kopoHaBupyc. TecT nai nojaoxXuTenbHbIH
OTBET, XOTs Ha caMoM jesie y Mp. K HeT kopoHaBupyca. OmmoOKy Kakoro pojia JOIMyCTHII TeCT?

Kak M0>XHO OCTPOUTH MOBEPXHOCTH NPUHSTHUS PEIICHUH JUIs JIOTHCTUYECKON perpeccun’?

LMS-mnatdopma

1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+*URFUML22p1s+SEP2022/course/

5.2.2. KonrpoJbHas padora Ne 2
IIprMepHBIii IEpeUYeHb TEM

. bubnuorexn Mammunnoro O6y4enus

. IIpoaBUHYTBIE aNTOPUTMBI KJIaCTEpU3aLUN

. Meroa OnopHBIX BEKTOPOB

. bimkaiimue cocenn

. baiiecoBckure MeTOIBI

. depeBbs Pemenuit

. AHCaMOJ1eBbIe METO/bI

0N N L B W N —

. Jlydiyie npakTUKU IPUMEHEHHs] METO0B MAllIMHHOIO 00y4YeHus

[TpumepHsbie 3a1anus

Hepapxuueckas KjaacTepu3alus: B UeM pa3HUIa MEXy pa3HbIMU TUIIAMH CBS3EH?

DBSCAN: kakue TOUKH CUUTAOTCS IIIyMOM, IPAHUYHON TOYKOH, OCHOBHON TOUKOM?

Kakne TouKu cuuTaroTCsl OMOPHBIMU BEKTOpaMH (JUTs 331249 KJIacCu(UKAIIUN U PETPeccu)?

B gem pazanna mexay Hard Margin SVM (xectkum 3a30pom) u Soft Margin SVM (Msarkum
3a30poMm)?

[Touemy Kernel trick moMoraer yaydmuTh pe3yJbTaThl METOJ1a OTIOPHBIX BEKTOPOB?

B 1yeM ocHOBHOE oT/IMYME UCTIONB30BaHU MeToa k-Omkaiiux coceneil B mpu
KJaccu(puKauy U Ipu perpeccun’?

Kak HaliTu onTuManbHOe 3HaYeHue runepnapamerpa k i Meto1oB Ommkaimmx cocenen?

Kak MOXHO yMEHBIINTH Pa3MEPHOCTH JaHHBIX ¢ momonibio Nearest Components Analysis?

Kakoii runepnapamerp B peamzaiuu t-sne cBs3aH ¢ 0aTaHCOM MEXY JOKaIbHBIMH U
r7100aTbHBIMU aCTIEKTaMU CTPYKTYPBI JAHHBIX ?

Kakoro poja uHopmariyio Hy»HO MOJy4UTh, YTOOBI UCIOIb30BaTh TeOopeMy baiieca?

Urto 03HaYaeT «HAMBHBIN» B HAUBHOM 0alieCOBCKOM Kiaccudukarope?
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[Ipennonoxum ecTb HeKoe 3a0oaeBanue. PactipoctpaneHHOCTH 3a0oneBanus 1%. Y Bac ectb
TECT, KOTOPBI UMeeT 4yBCTBUTEIBHOCTH 90% u crierudpuunocts 91%. CKOIBKO UCTIBITYEMBIX, Y
KOTOPBIX TECT JaJl OJOKUTENbHBIN pe3ybTaT Ha CaMOM UMEIOT 3a0oJieBaHue?

B uem pa3zHuia Mexay JIMHEHHBIM U KBaJIpaTUYHBIM TUCKPUMUHAHTHBIM aHATIU30M?

[TouemMy nTMHENHBIN TUCKPUMUHAHTHBIN aHAJIN3 MOKET UCITOJIb30BAaThCA KaK METO
YMEHBIIEHUS Pa3MEPHOCTH?

[Tepeuncnnure OCHOBHBIE JIEMEHTHI JIepeBa peIIeHuit?

Kak BbIOupatoTcst Hanbosee onTUMalbHbIE Y3JIbl PELICHUs?

B yem pasHuIia MKy HCIIOJIB30BAaHUEM JCPEBHEB PEIICHUH MTPpH KiacCu()UKALUN U IPU
perpeccun?

B yem paznuina Mexay MerogaMu OyCTUHTA U METOJIAaMH YCPEAHEHUS ?

Uro Takoe «ciadblii Ipe/icKa3aTelb) B KOHTEKCTE aHCaMOJIEBbIX METOI0B?

B uem pa3zuuna B 00beauHeHnu aepesbes it anroputMoB Random Forest, Gradient
Boosting u AdaBoost?

B yem 3akirouaercst OCHOBHAs MJiesl METOJIOB (PHIIbTPALIMM [UIs BEIOOpA 3HAUUMBIX
napaMmeTpoB?

KakoB 0CHOBHOI MpUHIUI, JeKaIIuii B OCHOBE MeT010B Wrapper Juist BbIOOpa 3HAaUUMBIX
napaMeTpoB?

Kakne koHuenmu HeoOX0AUMBI ISl YCIIEITHOTO TPUMEHEHHS TeHETHUECKOT0 ajaropuTMa Juis
BBIOOpA 3HAYMMBIX MTAPaMeTPOB?

LMS-mnardopma

1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+tURFUML22p1s+SEP2022/course/

5.2.3. KouTpoabHas paGora Ne 3

[IpuMepHBIil nepeyeHpb TeM

1. [IponBuHyTas reHepanus MIPU3HAKOB

[IpumepHbie 3aaHUS

KakuM 06pa3zom kateropuaabHble IPU3HAKK MOTYT ObITh KOPPEKTHO UCIIOIb30BaHbI B
JIMHEWHBIX MOJEIX?

KakuMm 06pa3om MeTo/1bl, OCHOBAHHBIE Ha JIEPEBbSX PEILICHHH, MOT'YT HCIIOJIb30BaTh
KOMOWHATOpPHBIE IPU3HAKU?

LMS-nnatdopma

1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+URFUML22p1s+SEP2022/course/

5.2.4. lomamnss padora Ne 1

IIpuMepHBIii IepeyeHs TeEM

1. OcHoBsI TuHEIHOM anreOps! B cpeae Python.

[IpumepHsIe 3ananus

a. BBIMIOJIHUTE UMIIOPT U BU3YaIU3alMI0 HAOOpa JaHHBIX C UCIOJIb30BaHUEM OMOIHOTEKU
Pandas

0. BBIIOJIHUTE MIPEBAPUTEIIbHYIO 00pa0OTKY JaHHBIX UCIOJIb3YsI BEKTOPHBIE U MATPUYHbBIE
OIepalLluy C UCHOIb30BaHueM OubaroTexkn NumPy

B. peaJiu3yiiTe aIrOPUTM PasIoKEHHUs MaTPUI] ¢ UCTIONIb30BaHUeM 0nOanoTek NumPy
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a. BBITMOJIHUTE peasTu3alfio aJIrOpUTMa KJIacTepH3aluy JAaHHBIX METOJIOM K-CpeHuX ¢
UCToNb30BaHueM 0nbaroTexkn NumPy

0. BBITIOJIHUTE PEeATTM3AIHIO aJIrOPUTMA JTMHEHHON PEerpeccuu C UCIOIb30BaHUEM OUOINOTEKN
NumPy

B. BBITIOJTHUTE PEANTH3ANNI0 AJITOPHTMA JIOTUCTHYECKON PErPECCHHU C MCIIOIb30BAaHHEM
oubmmorexn NumPy

LMS-matdopma
1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+URFUML22p1s+SEP2022/course/

5.2.5. lomamuss padora Ne 2

[TpumepHBIii nepedyeHs TeM

1. AnroputMsl KjlacTepu3aliy U BU3yalu3aluu JaHHbIX B OnOnuoteke sklearn.

2. AnroputMmel perpeccun B 6ubnuoteke sklearn.

3. Anroputmsl kinaccugpukanuu B 6ndanotexe sklearn.

[IpumepHsIe 3anaHus

a. BBITIOJTHUATE KJIACTEPU3AINIO YIeOHOT0 Habopa TaHHBIX C MCIIOJIb30BaHHEM MeTo/a K-
Cpennux

0. BBITTOJTHUTE KJIACTEPHU3AIMI0 YIeOHOT0 HaOopa TAHHBIX C UCIIOIh30BAHUEM METOIa
DBSCAN

B. BBIIIOJIHUTE KJIACTEPU3aLMI0 y4eOHOro Habopa JaHHBIX C UCTOJIb30BaHUEM METOIa
UepapXUuecKoi KilacTepu3anun

I'. BBIIMOJIHUTE BU3YyaIHU3aluio yueOHoro Habopa ganubix MerogoM Neighnorhood Component
Analysis

. BBITIOJTHUTE BU3YAJIM3AIMI0 yaeOHOTO Habopa JaHHBIX MeToa0M t-SNE

a. BBITIOJTHUTE PETPECCUI0 JIsl yueOHOTro Habopa JaHHBIX C UCTIOJIb30BAaHUEM JIMHEHHON
perpeccun

0. BBITIOJTHUTE PErPECCHIO sl yueOHOro Habopa JaHHBIX C UCIOJIB30BAHUEM METO/1a
OMMKaMIINX coceneit

B. BBITIOJTHUTE PETPECCUIO ISl yaeOHOTO Habopa JaHHBIX C UCTIOIB30BAHUEM METOa
OTIOPHBIX BEKTOPOB

T. BBITIOJIHUTE PErPECCHI0 I yueOHOro HabOopa IaHHBIX C HCIIOJIb30BAHUEM JICPEBHEB
pelIeHui

JI. BBITIOJTHUTE PETPECCHI0 I yIeOHOro Habopa TaHHBIX C HCITOJIb30BAHHEM aHCAMOJIEBBIX
METOIOB

a. BBITIOJIHATE KJIACCU(HKAIIMIO JUIsi y4eOHOTo HAO0Opa JaHHBIX C UCTIOJIh30BAHUEM
JIOTUCTHYECKOH perpeccuu

0. BBITIOJTHUTE KJIacCU(UKAIMIO 1711 y4eOHOTO Habopa JaHHBIX C UCIOJIB30BAHUEM METO/IA
OmmkaiIux coceneit

B. BBIITOJTHATE KJIACCU(PHUKAIUIO I y9eOHOT0 Habopa IaHHBIX C UCIIOIh30BAaHHEM METO/1a
OTIOPHBIX BEKTOPOB

T. BBITIOJIHUTE KJTacCH(DHUKAIIHIO JIJIsl y4eOHOTro Habopa JaHHBIX C UCIIOJIb30BAHUEM JICPEBHEB
pelIeHui
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JI. BBITIOJIHUTE Ki1accuukamuro st yueOHoro Habopa JaHHBIX ¢ UCIIOJIb30BaHUEM
aHcaMOJIEBBIX METOJIOB

LMS-mnatdopma
1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+URFUML22p1s+SEP2022/course/

5.2.6. lomamnss padora Ne 3

IIpuMepHBIii IepeYeHb TEM

1. Meroas! MpoIBUHYTOM T'€HEPALIUN TPU3HAKOB.

2. [lpumenenue anropuTMoB MalmHHOTO 00y4YeHHUs sl pEIICHUS 3a/1a4 YMEHbIICHUS
pPa3sMEepHOCTH, KIIaCTEpU3aLlu1, PErpeccu 1 Kilaccupukanuu.

[TpumepHbIe 3a1aHus

a. BBIIIOJIHUTE T€HEPALMIO IOTIOJTHUTEIBHBIX KATErOPUAIBHBIX IIPU3HAKOB C UCII0JIb30BAHUEM
onehot encoding 111 peanbHOro HabOpa JAHHBIX

0. BBIIIOJIHUTE T€HEPALIMIO JJOTIOJHUTEIbHBIX YMCIOBBIX IPU3HAKOB C UCIIOJIb30BAHUEM mean
encoding 17151 pealibHOro Habopa JJaHHBIX

a. [IpuBenuTe onucanue Habopa HaHHbIX. ONHCaHue JOHKHO KaKk MUHUMYM BKJTFOYATh
Ha3BaHWE HAOOpPa JAHHBIX, KPATKYIO0 aHHOTAIINIO, KOJIMYECTBO IMAPaMETPOB M SK3EMILIIPOB B
HaOope naHHbIX. JKenaTeabHO 100aBIsATh HEOOJBIIHE TAOIHUIIBI C TPUMEPAMHU

b. lnis mpeicTaBICHUs pe3yJIbTaThl AITOPUTMOB YMEHBIIICHHUS pa3MEPHOCTH HEOOXOIUMO
BKJTIOYHTH TIPEICTABICHUE HCXOJHOTO Habopa TaHHBIX B HOBOM MPOCTPAHCTBE, BHIJICIIUB OJTHH U
T€ JK€ KJIACChI OT/ICTHHBIMU MapKepaMu. Takke peKOMEHIyeTCs TPEICTaBUTh MATPHUIIbI
npeoOpazoBaHus, 9YTOOBI YBUETh KaKHUe MapaMeTPhl KAKIBIA METOJ] HCIIONb3yeT. Jliis t-sne
MPEJICTaBbTE HECKOJIBKO PE3yIbTATOB JJIS Pa3HBIX 3HAUCHUU perplexity

c. [IpencraBpTe pe3ynbraThl HAMOOJIEE ONTUMAIBHON KIIAaCTEPHU3alliH, YKa3aB
TUIIepIIapaMeTPhl, KOTOPBIC UCTIOIB30BAIKCH JUIS ITOJIYYCHHS TOTO ONTHMAIBHOTO Pa3ICICHHS

d. IlpeacraBbTe pe3yabTaThl ONTUMAIBHON KiIacCH(HUKAIINY, YKa3aB THIIEPIIapaMeTphl,
KOTOPBIC UCIIOIB30BAIMCH JUIs IOJTYUYCHHUS TOM ONTUMabHOM Kiaccudukanuu. [IpencraBpre
METPHUKH KJIACCU(PHUKAIIMU KaK JUIsi 00yJarolluX, TaK U JUIs TECTOBBIX JTAaHHBIX. BhIomHUTE
BU3YaIH3AIMI0 B 3aBUCUMOCTH OT MCIIOJIb3YEMOTO allfOPUTMA.

e. [IpeacraBpTe pe3ynbTaThl ONTHMAILHOW PETPECCHH, YKA3aB TUIEPIIapaMETPhl, KOTOPHIC
UCTIONTB30BAJIMCH JUTSI TIOJTYYCHHSI TOW ONTHUMAIIbHOU perpeccui. [IpecraBbre METpUKH
perpeccuu Kak JJis 00yJaronnX, Tak U JJIs TECTOBBIX JaHHBIX. BBITTOIHUTE BU3yaIN3aIIHIO B
3aBHCUMOCTH OT HCIOJIE3yEMOTO allTOpUTMA.

LMS-mnatdopma

1. https://lms.skillfactory.ru/courses/course-
v1:SkillFactory+tURFUML22p1s+SEP2022/course/

5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOUHOT0 KOHTPOJISI 1O
AUCHHIITAHE MOTYJISt

5.3.1. 3auer
Cnucok npuMepHBIX BOIIPOCOB
1. Tumel 33724 MaIMHHOTO O0YYEeHUS
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. Tunsl JaHHBIX

. Henocrarounoe o0yuenue u nepeoOyuenue (Underfitting u Overfitting)
. I'panueHTHBIN ciyck

. [lepexpecTtHas nposepka

. MaTpuua ommb0oK U METPUKH KiaccuuKauu
. MeTpuku perpeccuu

. IlpenBaputenpHas 06paboTKa JaHHBIX

9. Knacrepu3zanus k-cpennux

10. Mepapxudeckas KinacTepu3anus

11. DBSCAN

12. MeTtpuku KiacTepu3alnuu

0N N L B WD

13. Merop ri1aBHbIX KOMIIOHEHT

14. Cunrynsipaoe Paznoxenue Matpui

15. Neighborhood Components Analysis

16. Buzyanuzanus nanasix metooM t-SNE

17. Tlpumenenue JInHeHHOTO TUCKPUMUHAHTHOTO aHANIM3a I YMEHbBIIIEHUS Pa3MEPHOCTH
18. JInuneitnas perpeccus

19. Perynsapuzanus TMHEHHOHN perpeccuun

20. Perpeccust k-Onmxaifmmx coceneit

21. Perpeccust 1epeBbEB pELICHUM

22. MeToa OnOpHBIX BEKTOPOB JIJISl PETPECCUU

23. Perpeccus ¢ ucnonb3oBanueM AdaBoost

24, Perpeccus ¢ ucnonb3oBanuem Gradient Boosting

25. Perpeccus ¢ ucnonb3oBanueM Random Forest

26. Jloructuyeckas perpeccus

27. Knaccudukarop k-6mmkaiiimumx coceneit

28. HauBHblii OaliecoBCKuil KiaccupuKaTop

29. JluckpuMuHaHTHBIN aHanu3 (uHTEppeTanus dumiepa)
30. JIuckpumMuHaHTHBIN aHaym3 (OaliecoBCKasi BEpCHs)

31. Knaccugukanust ¢ uCriojib30BaHUEM JIEPEBLEB PEIICHUN
32. Meron onopHbIx BekTopoB (soft u hard margin)

33. Meron onopusix BekTopoB (kernel trick)

34. Knaccudukarus ¢ ucnosnb3zoBanneM AdaBoost

35. Knaccugukanus ¢ ucnosnb3oanuem Gradient Boosting
36. Knaccudukanus ¢ ucnonszoBanueM Random Forest
LMS-mnatdopma — He peycMOTpeHa

5.3.2. Dk3ameHn

Cnucok mpUMepHBIX BOIIPOCOB

1. KimroueBsie maru (pipeline) mpuMeHeHus: MAaIlIMHHOTO O0yUYeHUs I7Isl aHaIn3a JTaHHbBIX.
Ornucannre KOHKPETHOTO MPUMEpA.

2. Ommbku mozeneit. Kommpomuce cMenienus U AuCrepcuu. AHCaMOJIeBbIe MOJICIN
MaITUHHOTO OOy4EHHUSI.

3. [lepeobOyuenue n HenooOyueHuEe. MeTo bl epeKpecTHOU MpoBepku. OcOOEHHOCTH
pazOuenust BRLIOOPKY IS 33729 PErpeccui, KiacCu(PrKaluu U BPEMEHHBIX PSJIOB.
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4. I'panuentHbiii cnyck. [IpumeneHne rpaJueHTHOTO CIyCKa B IMHEWHOM perpeccuy,
Neighborhood Components Analysis, t-SNE.

5. MnTeprniperanysa Mozeneil MallimHHOro 00y4yeHus. Onrcanue NpuMepoB Ul pa3iInuHbIX
IIO/IXO/0B.

6. [TapameTpsl U runepnapameTpsl Mojiesiell MalMHHOTO o0yuenue. [loaxoapr k
ONTUMU3ALNY TUIIEPIIAPAMETPOB MOJEIIEH.

7. I'enepanyisi HOBbIX TapaMeTPOB HA OCHOBE MO/IeNIei MallIMHHOTO 00y4eHUsI.

8. IIpenBapurenpHas 00paboTKa TaHHBIX.

9. I'enepanusi JONMOJIHUTENBHBIX TAPAMETPOB.

10. O6yueHue Mozenu.

11. IIpoBepka 1OCTOBEPHOCTH PE3yIbTATOB MOJECIIN.

12. AHanu3 nosy4eHHoM MOIeu.

13. KnroueBsie maru (pipeline) npuMeHeHUsT MAaITMHHOTO OOYYEHHMsI 7151 aHATN3a JaHHBIX.
Ornrcanne KOHKPETHOTO MPUMeEpa.

LMS-mardopma — He mpeaycMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLEHOYHBIX MEPONPHUSATHI 110 HANIPABJIECHUAM
BOCIIUTATEIbHOM 1eSITeIbHOCTH
Hanpasienus BocriuTaTeabHON NESTETBHOCTH COMPSTAIOTCS CO BCEMU PE3yJIbTaTaMH O0yUYeHHS

KOMITETEHIIMI 10 00pa3oBaTeNbHOM MporpamMme, UX OCBOEHHE OOECIEeuMBAETCS CONEp)KaHHEM
BCEX JHUCIUIUIMH MOJYJIEH.
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