MMHHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA30OBAHNS POCCUMCKOIN
OENEPAITN
(henepanabHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPESIKICHUE BHICLIETO
o0pazoBaHus
"CAHKT-IIETEPBYPI'CKUI TOCYJAPCTBEHHBI YHUBEPCUTET
ADPOKOCMUYECKOT'O TIPUBOPOCTPOEHU A"

Kadenpa Ne 41
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AHHOTaNIMA

JuctumuimHa «MamuHHoe o0y4yeHne U OOJbIINe JTaHHBIE» BXOIUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct  09.03.03  «llpuknannas wuHbopmaTuka» HampaBieHHOCTH «[IpuknagHas
nH(popmaTuka B nHGOpMaoHHOH cheper. ucuummmna peanmmnsyercs kadenpoit «Ned 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[TIK-15 «MamunaHOe 00y4YeHue 1 OObIIHIE TaHHBIC)

CopepxaHue IUCLUUIUIMHBI OXBAaThIBAa€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
METOJIOB MAIIMHHOTO O0Y4YEeHHsI U UX IPUMEHEHHUS B 3a/1a4aX aHanu3a OOJIbIINX JaHHbBIX.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro Impoliecca: JEeKIIH, J1adopaTopHble paboThl, CAMOCTOSITeNbHAs pad0oTa 00y4aroIIerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTaBIsieT 3 3adeTHhIX eawHmibl, 108
YacoB.

S3bIK 00y4yeHus 0 JUCLMILIUHE KPYCCKUI»



1. TIlepedeHp MIaHUPYEMBIX PE3yIHTATOB OOYUEHHS MO AUCIHUIUINHE

1.1. Ilenu mpenopaBaHUsl TUCHMIUIMHBI B OCBOGHHMHM KOMIETEHIMH IO MPUMEHEHMIO
METOJIOB MAIIMHHOTO O0Y4EHHS JJIs1 U3BJICUCHHS 3HAHUHN U3 OONBIINX JaHHBIX.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYeMOHl  y4acTHHUKAMH
00pa3oBaTEeNbHBIX OTHOIICHHH, 00pa30BaTEeNBLHOI MPOrpaMMBbl BBICILIET0 00Opa3oBaHMs (Janee —
OIl1 BO).

1.3. IlepeueHp mIaHUPyEMBIX PE3YIBTATOB O0YUEHHS IO JUCHUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOUIUics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Ta6ymma 1 — I[lepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kon u
Kareropus (rpynmna) Kon n nanmMeHnoBaHune UHIMKaTOpaA JOCTUXKEHUS
HaNMEHOBAaHUE
KOMIIETEHIIUH KOMIIETEHIIUN
KOMIIETEHIIUHA

IIK-15.3.1 3HaThb TEXHOJOTMHM U AJITOPUTMBI
aHaJIn3a JaHHBIX

IIK-15.V.1 YMETh pemarhb 3aa4u
KJaccu(uKaluy, KIAacTepU3allM, pPErpeccuu,
IIPOrHO3UPOBAHUS, CHW)KEHUSI Pa3MEPHOCTH U
[IK-15 MamuHHOe | paH>XMpPOBAHUS TAHHBIX

[IpodeccuonanbHble
pod oOydeHue u [1IK-15.B.1 BIIAJICTh SI3BIKAMU
KOMIIETEHIIH
OoJblIME JaHHbIE IPOrpaMMUPOBAHUS BBICOKOT'O YpOBH,
OpUEHTUPOBAaHHBIX Ha paboTy c OoNbIIMMU
JTAaHHBIMU

IIK-15.B.2 Biagerr HaBBIKAMH HCIIOJIb30BAHUS
QITOPUTMOB M MOJENeH MAIIMHHOTO O0y4YeHUs
MIPU PEIICHUN TPUKIIAIHBIX 3a]1a4

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuumirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IPU U3YYEHHUHU CIENYIOIMIMNX AUCIUTIINH:
BBenenue B aHain3 TaHHBIX
Craructudeckast 00padoTka HHpoOpMauu

— TexHosoruu nporpaMMupOBaHuA,

— HMHpopManimoHHbIE CUCTEMBI U TEXHOJIOTHH.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuala MaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U MOTYT MCIIOJIb30BaThCs MPU U3YYEHUU IPYTUX JUCIUIUINH!

— Oprasuzanust Hay4HbIX UCCIIEOBaHUM.

3. OO0BEM | TPYJIOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 ceMecTpaMm) MPeICTaBICHBI B
Taodmmie 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh JTUCITUILITMHbI

TpyaoeMkocTs 110

Bun yuebHoit paboTbl Bcero cemecTpam
Ne7
1 2 3

Obuwaa mpyooemrxocmo oucyunaunst, 3E/ (qac) 3/ 108 3/ 108




U3 nux uacos npakmuyeckoii n0020mosKu 8 8
Ayoumopnuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIIE:

nekruu (JI), (gac) 4 4

npaktuieckue/cemunapckue 3ansarus (I113), (gac)

naboparopubie pabotsl (JIP), (dac) 8 8

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
Camocmosamenvhnan paboma, Bcero (4ac) 87 87
Buo npomescymounoii ammecmayuu: 3a4et, 1udpod. k3 k3
3ader, sk3ameH (3auet, Judd. 3au, Jk3.**) ) )

*x .
HpI/IMeanI/Ie KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHIUILIMHEI 110 pa3ieiiaM 1 BUAaM 3aHATUMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMBI TUCIUTLTIHBI ek 113 (C3)| - JIP KII - CPC
’ (wac) | (wac) | (uac) (dac) | (wac)
Cemectp 7
Pasnen 1. Beenenune
Tema 1.1. 3agaun MamHHOTO O0OYUEHUS 0,5 12
Tema 1.2. IHTepnperanus JaHHBIX
Paznen 2. MeTtoibl MalIMHHOTO O0YYEeHHUS C
yauTeIneM
Tema 2.1. Knaccudukarus u perpeccus 1 2 26
Tema 2.2. AnropuT™Mbl MalIMHHOTO O0y4Y€EHUS
Tema 2.3. OnieHKa HEONPEAEIEHHOCTH AJIs
KJIACCU(UKATOPOB
Pa3znen 3. Meroap! MmamimHHOTO 00y4YeHUs Oe3
YUUTEIS
Tema 3.1. IlpeaBaputensHas 06paboTKa JaHHBIX 1 2 24
Tema 3.2. BeineneHue npu3HakoB
Tewma 3.3. Knactepu3zanus
Pa3nen 4. Onenka kauecTBa MOJEIN
Tema 4.1. IlepekpecTHas npoBepka
. 0,5 2 10
Tema 4.2. Pemeryarsliii mouck
Tema 4.3. Metpuku
Paszpnen 5. 3axirouenue
Tema 5.1. @peliMBOPKH U NAKETHI MAILIMHHOTO 1 2 15
o0yJeHus
Hroro B cemectpe: 4 8 87
Hroro 4 0 8 0 87

HpaKTI/I‘IeCKaH IoATOTOBKA  3aKJIHOYACTCA B

06yqa101u1/1M1/1051 OIMPCACIICHHBIX TPYAOBBIX

po(heCCHOHATBHOMN eI TeIbHOCTHIO.

GbhyHKIUH,

HEMOCPCACTBCHHOM  BBLIITOJIHCHUHA

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

CBA3aHHBIX

c  Oymymei




Tabmuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN

Pa3nen 1 Tema 1.1. 3agaun MaIIHHHOTO O00y4YeHHUS
KonTpomupyemoe obyuenne. [Ipomecc cbopa manHbsix. HexonTpommpyemoe
oOyuenwue. [lorstre 06 oOyuarorieil BEIOOpKe.
Tema 1.2. UuTepnperauus JaHHbIX
dopmat JaHHBIX, IPU3HAKH, U3MepeHHne 3 PeKTUBHOCTH

Paznen 2 Tema 2.1. Knaccudukauus u perpeccusi
Henp 3amaum kmaccuukanus. bunapHas u  MyJIbTHKIAcCOBas
knaccuukanus. CI0KHOCTb MOJIETTH KITACCHU(PUKAIIH.
Tema 2.2. AIropuTMbl MAIIIUHHOTO O0yUYEeHUS
HauBnble  OaifecoBckue  kimaccuukaropel. JlepeBbs  peLICHUU.
AHcaMOmu IepeBbeB pelieHuid. MeTo 1 OomopHBIX BEKTOpOoB. HelipoHHbie
CeTH: TPSIMOrO  pacmpocTpaHeHus, Xonpwiaa, pPEeKyppeHTHEIE,
CBEPTOYHBIE,
Tema 2.3. Ouenka HeonpeeIeHHOCTH /151 KJIACCH(PUKATOPOB
Pemarommas ¢ysaxmms. [Iporao3upoBanre BEpOSTHOCTEH.

Paznea 3 Tema 3.1. [IpeaBapurtenbHasi 00padoTKa TaHHBIX
Buner MpeJIBapUTEIbHOM 00pabOTKH. IIpeobpazoBanue JTAaHHBIX |
MacmrabupoBanre 00yJaroIiero 1 TeCTOBOro Habopa JaHHBIX.
Tema 3.2. BolgesieHue NPU3HAKOB
Amnanu3s r1aBHBIX KOMIIOHEHT. q)aKTOpI/I3aHI/I$I.
Tema 3.3. Kunlacrepusanus
Heiiponnas cetb Koxonena.

Paznen 4 Tema 4.1. IlepexpecTHas npoBepKa
Kpocc-nposepka. CtpaTeruu nepekpecTHON MPOBEPKHU.
Tema 4.2. Pemer4arslii NOUCK
IIpocToii pemeryaTsiii MOUCK. PereTyaTslil MOMCK ¢ NEPEKPECTHON IPOBEPKOM.
OKOHOMHYHBIN penIeTyaThi TOUCK
Tema 4.3. MeTpukn
Tume! omuOok. MaTpuna omu6ok. Tounocts, monmHoTa, F-Mepa. ROC-
KpUBBIE

Paznen 5 Tema 5.1. ®peiiMBOPKH U MaKeThl MAIIMHHOTO 00yUYeHUs!

3nakomMcTBO ¢ OumbOmmorekamu Python: NumPy, SciPy, Pandas,
Matplotlib scikit-learn, statsmodel

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ne
/i

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh
TeMbl Dopmsbl N3 Hux Ne paznena
TpynoeMKoCTb, N
MPAKTUYECKHUX MPaKTUYECKUX (ac) MPaKTUYECKON JUCIIHI
3aHITHH 3aHATUN MIOJITOTOBKH, (4Yac) JIMHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
n/

HaumenoBanue 1abopaTopHbIX padboT

N3 Hnx Ne paznena
TpynoeMKoCTb, .
(uac) MIPAKTUYECKON JTUCLIATT
TIO/ITOTOBKH, (Yac) JIMHBI




Cemectp 7
1 | HauBusble OaiiecoBCKUE 2 2 2,45
KJIaCCU(DUKATOPBHI.
2 | Knaccudukanus MeToaoM CIydaiiHOTO 2 1
jeca.
3 | Pacno3naBanuu o0pa3oB ¢ 2 1 2,45
IIPUMEHEHUEM HEUPOHHOU CETH
Xondunga
4 | Knaccugukanus ¢ mpuMEeHEHHEM 2 1 3,45
CBEPTOYHON HEUPOHHOMU CETH
Bceero 8 4

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IJITAHOM HE IPEIYCMOTPEHO.

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel caMmocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuna 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

Bun camocrositensHOM paboTh Bcero, yac CGMS:CTP 7

1 2 3
W3yuenne teoperndyeckoro marepuaia qucuuiuinabl (TO) 50 50
KypcoBoe npoextupoanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brmonnenue pedepara (P)
IToaroroBka k Tekymemy KoHTpomo ycneBaemoctu (TKVY)
Jlomamnee 3ampanue (/13)
KonTtposnbhsle paboTs! 3a04HukoB (KP3) 20 20
[ToxroroBka Kk mpomexyrounoi arrecramuu (I1A) 17 17

Bcero: 87 87

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOMIMXCS IO TUCITUTLINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHHUH MPHUBEIEH B TaOIUIE 8.

Tabmuna 8— [lepedeHb MMeYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

HIudp/ KomuecTBo 9K3eMILTSIPOB B
URL bubnuorpaduueckas ccpiika oubmoreke (kpome
azpec AIIEKTPOHHBIX K3EMILISIPOB)
004 Ammaiinua, O.  MamuHHOe oOydeHue: HOBBIN 3
A5l WCKYCCTBEHHBIH WHTEIICKT / J. AnmaiauH. - M.:
Anprinaa [Tabmumep: Touka, 2017. - 208 c.
004 TatapuukoBa, T.M.  CucreMbl HCKYCCTBEHHOTO 5
T23 uHTesekra: yueOnuk / T. M. Tarapuukosa; C.-
[TerepO. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHUS. -
Canxrt-Ilerepoypr: M3a-so I'YAIL 2024. - 301 c.




004 TarapuukoBa, T.M. Ananus nanneix B IPUKJIaJIHBIX 5
T23 3ajjayax o0ecrieueHuss HHPOPMAITMOHHON
oc3onacHocT: MmoHorpadus / T. M. TarapHukoBa;
C.-IleTepO. roc. yH-T a3pOKOCM. TPUOOPOCTPOCHHUS.
- CII6.: U3n-Bo I'VAIIL 2018. - 115 c.

004 TartapaukoBa, T. M. Auanus nanneix: yaeOHO- 5
T 23 Meroaudeckoe mocoodue / T. M. Tarapuukosa; C.-
[TeTepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOCHHUS. -
Cankr-IlerepOypr: M3n-so I'VAIL 2021. - 121 c.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumeHnoBanue
1. http://www.machinelearning.ru | 1. ITpodeccronanbHbIi uH(bOPMAIIHOHHO-
2. https://www.coursera.org/learn/ AHATUTHYCCKUI pecype, MIOCBSIIIICHHBIH
machine-learning MAaITMHHOMY O0YYEeHHIO, paclio3HaBaHHIO 00Pa30B U U
3. https://www.coursera.org/speci HTEJUICKTYaJIbHOMY aHAJIN3Y JaHHBIX.
alizations/machine-learning-data- | 2. Machine learning by Andrew Ng,
analysis 3. Kypc «AHanu3 JaHHBIX» OT HIKOJIBI aHAJN3a TaHHBIX,
https://it.mail.ru/video/playlists/1 Mertop1 00paboTKH 6onbinux AaHHbx, | T mail.ru,
6/

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOB3YEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOEeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuna 10— [TepeueHs nmporpaMMHOTo 00eCIIeUCHIS
Ne n/mm HaumenoBanue
1 Google Colab

2 Jupyter Notebook

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO JUCITUILTNHE

[lepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabmmuite 11.

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CUCTEM
Ne n/mt Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUILUTHHE, TIPECTaBICH B TabmuIel 2.


http://www.machinelearning.ru/
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/learn/machine-learning
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://www.coursera.org/specializations/machine-learning-data-analysis
https://it.mail.ru/video/playlists/16/
https://it.mail.ru/video/playlists/16/
https://blog.skillfactory.ru/glossary/jupyter-notebook/

Tabmmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
n/m MaTepUaIbHO-TEXHUYECKON Oa3bl (ip1 HEOOXOTUMOCTH )

1 | MynbTumeauitHas JEKIMOHHAS ayIUTOPHS

Kitace i 1enoBoii Urpsl

3 | BerunciurenbHas taboparopust

10. Omnenounsle cpeacTBa AJIsl MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLICHOYHBIX CPEICTBAJS IPOBEACHUS IMPOMEKYTOYHOM aTTeCTalUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabnuue 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Buja npoMexxyTodHO# aTTecTanuu IlepedyeHpb OLIEHOUHBIX CPEJCTB
DK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKM YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabauna 14 —Kputepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI
OueHKa KOMIIETEHIIMH
S-0aiuibHas 1IKasia

XapaxrepucTuka chopMHUPOBAHHBIX KOMITETEHINI

— oOyyarouuiicss Ta1y00KO M BCECTOPOHHE YCBOWJI IMPOTPAMMHBIN
MaTepual;
— YBEpPEHHO, JIOTUYHO, ITOCJIE0BATEIBHO U TPAMOTHO €TI0 U3J1aracr;
— OIMpasiCh Ha 3HAHUS OCHOBHOM U JOIOJIHUTEJIBHOMN JIMTEPATYypHI,
TECHO TpPUBA3BIBAET YCBOCHHbIE HAay4HbIE IOJIOKEHUS C
IIPaKTUYECKON AESITEIbHOCTHIO HAIIPaBJICHHUS],
— yMelio 000CHOBBIBAET M apT'yMEHTUPYET BbIJIBUTaEMbIEe UM UJIEH;
— JIeJIaeT BBIBOJBI M 000OIICHHUS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClleUaIN3UPOBAHHBIX OHATUH.
— o0y4aroluiics TBEp10 YCBOWII IPOrpaMMHBIN MaTepual, TpaMOTHO
U 10 CYLIECTBY M3JIaraeT €ro, ONUpPasChb Ha 3HAHHUA OCHOBHOMU
JUTEPaTypHI;
— He JIOMYCKaeT CYHIIECTBEHHBIX HETOUHOCTEH;
— YBS3BIBAET YCBOCHHBIE 3HAaHUS C IPAKTHUYECKON AEATEIbHOCTBHIO
HaIlpaBJICHUS;
— apryMEHTUPYeT Hay4YHbIE TIOJIOKEHUS;
— JIeNaeT BBIBOILI U 0000IIEHUS
— BJIQJICET CUCTEMOM CIIEMAIN3UPOBAHHBIX OHSITHH.
—o0yyJarouiics  yCcBOMJI ~ TOJBKO  OCHOBHOM  MPOTPaMMHBIN
MaTepua, 1Mo CyUIeCTBY M3JIaraeT €ro, Onupasich Ha 3HAHUS TOJIbKO
«yOBJIETBOPUTENIBHOY» | OCHOBHOM JIUTEPATYpPhI;

<GauTEeHO» — JIOITyCKaeT HEeCYIIECTBEHHbIE OIMOKN U HETOUHOCTH;
— UCTIBITBIBAET 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUU 3HAHUM
HaIpaBJICHUS;

«OTIIMYHO»
<GauTCHO»

(XOpPOoLIO»
<GauTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaia

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— cJ1a00 apryMEeHTUPYET HAayuHbIE MT0JIOKEHHUS;
— 3aTpyAHsieTcsa B (OpMyIMpOBaHUU BBIBOJOB U 0000IIECHUN;
— YaCTUYHO BJIAJEET CUCTEMON CIELUATM3UPOBAHHBIX IIOHATHM.

«HCYAOBJICTBOPUTECIILHOY
«HEC 3a4YTCHO»

— o0yyarouiicss He YCBOWJI 3HAYUTENbHOM YacTh MPOrpaMMHOTO
MaTepuaia,

— JIONYCKAeT  CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTH IIpH
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXKET apryMEHTHUPOBATh HAYYHbIE TTOJIOKECHUS;

— He (OpMYIHPYET BHIBOJOB M 0000IICHU.

10.3. TumoBble KOHTPOJIbHBIC 3aJaHUS HJTH HHBIC MaTEPHAIIbI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Kon

Ne n/nn Ilepeuens BonpocoB (3agau) it 3auera / aud . 3agera HHMKaTOpa

1 MeTo 161 MaIMHHOTO 00yUYeHUs VK-15.3.1

2 [TepeoOyuenue, HenOOOyUCHHE, TTPEIOOYICHNE

3 Ommbka 00yueHus

4 JIuneitHble MOIETH KiIacCU(UKAIUU YK-15.V.1

5 OO0y4eHne TUHEHHBIX KJIaCCU(PUKATOPOB

6 Lenp 3amaun knaccudurarms.

7 bunapnas knaccuduxaus

8 MynpTuKIaccoBas Kilaccu(UKalus.

9 CH0XHOCTh MOJIENH KIacCU(UKALIUH.

10 HauBHble OaiiecoBckue Kinaccu(uKaTopsbl. [IK-15.B.1

11 JlepeBbs pelIeHUN.

12 AHcam01u 1epeBbEB PEIICHUH.

13 MeTo1 OIOPHBIX BEKTOPOB

14 MeTtob1 Ki1acCubUKALINN. VK-15.3.1

15 Onenka ommnbka KiaccupuKanum YK-15.V.1

16 Pemaronast pyHKIms.

17 [IporHo3upoBaHue BEpOSITHOCTEN I1K-15.B.1

18 HelipoHHsie ceTr NpsMOro paciipoCTpaHEHuUs IK-15.3.1

19 Hetiponnas cets Xongunaa

20 CBepTouHbIE HEHPOHHBIE CETH

21 PexyppeHTHBIE HEMPOHHBIE CETH

22 Heiiponnas cerb Koxonena

23 [MpenobpaboTKa TaHHBIX. ITK-15.B.1

24 ITocTaHOBKa 33124 Ki1acCU(UKAIIH

25 Dransl penieHus 3aaa4 00y4eHust 0e3 yuuTens I1K-15.3.1

26 Kpocc-nmposepka. IIK-15.V.1

27 Crparerumn nepekpecTHON MPOBEPKHU.

28 Kpocc-nposepka.

29 Crparernu nepeKpecTHON MPOBEPKH.

30 [Tpocroii penreTyaThIii IOUCK. I1K-15.B.2

31 PerreryaTslii MOUCK C IEPEKPECTHON ITPOBEPKOMA.

32 DKOHOMHYHBIN penieTyaTbliii MOUCK




Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne mi/m [Tepeuens BompocoB (3a1a4) aus 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/ICTaBJICHbI B Tabuie 17.

Tabmuua 17 — IlepeueHb TeM AJ1si KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJIHEHHUSI KYPCOBOH paboThI

Ne i/t

KypCcOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

VYueOHBIM IIJIAHOM HE MIpEaAYCMOTPCHO

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

No
/a

[IpumepHBIii IepeueHb BOIPOCOB sl TECTOB

Konx
WHJIUKaTOpa

1

IIpouuTaiiTe TEKCT, BbIOEPUTE NPABUJILHBINA OTBET U 3aMUIINTE
aprymMeHTbl, 000CHOBBIBAOIIIHE BHIOOP OTBETa
Omnpenenenns 10XoAa KIMeHTa OaHKa SBIISIETCS 3a1a4ei:

a) perpeccuu;

0) kiaccupuKanuu;

B) KJIacTepU3alluu

T') CECTMEHTAIINH.

IIpounTaiiTe TeKcT, BbI0epUTEe NPABU/IbLHBINA OTBET M 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETa
Kakast pyHKIMS B TOTHUCTUYECKON perpeccuy NepeBOAUT 3HAUCHUS B
unrepsai [0, 1]:

a) tan(x);

0) 1/(1 + e™@);

B) log(x);

r) sin(x).

VK-15.3.1

IIpouuTaiiTe TeKcT, BbI0EpPUTE NPABUJIbHbIE BADMAHTHI 0TBETA U

3alUIIUTEe APTyMEHThI, 000CHOBbIBAIOIIHE BLIOOP OTBETOB

3ajaua KJacTepu3alku 3TO:

a)3agaya MAIIMHHOTO OOY4YEeHHs, B KOTOPOH METKH OOBEKTOB
MPUHUMAIOT OTPAHUYCHHOE YUCIIO 3HAYCHHA

0) 3a7a4a MaIIMHHOTO OOYYEHHs, 3aKJIIYAroIascsi B OO0BEAMHEHUU
MOX0XHUX O0OBEKTOB B OJHOPOIHBIC TPYIIITHI.

B) 3aJaya MAaIIMHHOTO OOydYeHHs, B KOTOpPOH METKH OOBEKTOB
MIPUHUMAIOT JTFO0BIC YHCIICHHBIC 3HAYCHUS

') CeTMEHTAaINs OOBEKTOB MO CXOKUM ITPH3HAKAM

IIpounTaiiTe TeKCT, BbIOEpUTE NPABUJILHBIH OTBET M 3alIHIINTE
aprymMeHTbl, 000CHOBBIBaIOIIE BLIOOP OTBeETA
Kakoii n3 ciaenyrommx METOJ0B MOXKHO UCIIOJIb30BaTh IS

YK-15.V.1




COKpAIIICHUS pa3MEPHOCTHU:
a) OTIOPHBIX BEKTOPOB;

0) IIaBHBIX KOMIIOHCHT;

B) OJrbKaIero cocena;

r) K-Onmmkaiiimmx coceneii.

IIpoyuTaiiTe TEKCT M 3aNIUIIMTE PA3BEPHYTHII 000CHOBAHHBIM
0OTBeT

Onpenenure KOOPAMHATHI LIEHTpoU 1A Kiaactepa. Pe3yiapTar 3anumure B
4rciaoBoM (opmate B Buje (X,Y)

(1,1) (1,5)

0 T T T T T T

1

1

YK-15.B.2

IIpouyuTaiiTe TeKCT, BbIOEPUTE NPABUJILHBINA OTBET W 3alIMIIUTE
apryMeHThl, 000CHOBBIBAIOIIHE BLIOOP OTBETA

Kakas u3 aTux 3amau sBnseTcs 3aaaueii kinaccuduxamm:

a) MPOrHO3 TEMIIEpaTyphbl Ha 3aBTPa;

0) pa3aeneHue KHUT B OMOIMOTEKe Ha HAyYHbIE U XY/I0)KECTBEHHBIE;
B) MPOTHO3 OIICHKH CTYACHTA I10 MATHOAJUTBHOM IIKaJle Ha DK3aMeHe;
T') BBISIBJICHHE MTPU3HAKOB, BIHSIONIUX HAa YCIIEBAEMOCTh CTYCHTA.

IIpouyuTaiiTe TeKCT, BbIOEPUTE NMPABUJILHBINA OTBET U 3aNMIINTE
aprymMeHTbl, 000CHOBBIBaIOIIIUE BLIOOP OTBETA

Cxonpko K03 PHUIIMEHTOB HYXKHO JUISI TOCTPOCSHHSI MOAETH JIMHEHHOM
perpeccu Juist OAHOrO MpU3HAKa:

a)1;

0) 3;

B) 2;

r)0.

YK-15.3.1

IIpouuTaiiTe TekcT, BbIOepUTE NPABU/IbHbIE BADHAHTHI 0TBETa U
3aNMIINTE APrYMEHThI, 000CHOBBIBAIOIIME BLIOOP OTBETOB
Bboprba ¢ nepeobyyeHreM npeanoiaraeT caeayie MeXaHu3Mbl:
a) yBEJIMYUTH JIaHHbIE B Habope.

0) YMEHBIIUTh YUCIIO TAPAMETPOB MOJIEIIH.

B) peryisipu3anus

I') YCIO0KHEHUE MOJIETb 3a CUeT J00aBIIEHUs TapaMeTpoB

1) YMEHBIIICHUE PETYIISIpH3ANN

IIpouuTaiite TekcT, BbIOepUTe NPaBUIbHbIE BADMAHTHI OTBETA U
3aNMIINTe APrYMEHThI, 000CHOBBIBaIOIIME BLIOOP OTBETOB
Bboprba ¢ HenooOydeHneM mpeanoaaraeT cleayrnmue MEXaHu3MBbl:
a) yBEJIMUYUTH JJaHHBIE B HAOOpe.

0) YMEHBIIUTh YHUCIIO TAPAMETPOB MOJEIIH.

B) peryJsipu3anus

I') YCIIO’KHEHHE MOJIENb 3a CUeT 100aBIIeHUs TapaMeTPOB

1) YMEHBIIIEHUE perysipu3aluu

YK-15.V.1

IIpounTaiiTe TEKCT ¥ 3aNIMIIUTE Pa3BePHYThINi 000CHOBAHHbII

YK-15.B.1




10

OTBeT

Ha rpaduke Hmxe nmpuBenensl ROC-kpuBble, OlleHHBAIONTNE
s dhekTuBHOCTE Tpex Kinaccupukaropos 1, 2, 3. Kakoit u3
kiaccudukaropos 1 wiam 2 wiam 3rouynee?

TPR
1.0 i

0.8 / -~
0.6 / ’
0.4

oz |l
0.0 V

0 02 04 06 08 1.0 FPR

11

12

13

14

IIpouyuTaiiTe TeKCT, BbIOEPUTE NPABUJILHBINA OTBET U 3aNIMIINTE
apryMeHThl, 000CHOBBIBAIOIIHE BLIOOP OTBETA

UYTo MOXKET MOBBICUTH KauecTBO Kiaccupukamnmu B Random Forest:
a) UCITIOJIb30BAHUE KIIACTEPOB:

0) UCIIOIb30BaHKE OOJIBIIIOTO KOJUYECTBA aHCAMOJICH IePEBHEB;

B) UCIIOJIh30BAaHUE KOBAPUAITMOHHON MAaTPUIIGI;

r) npuMeHenne meroga PCA.

IIpoyuTaiiTe TeKCT, BbIOEPUTE NMPABUJILHBINA OTBET U 3aNMIINTE
aprymMeHTbl, 000CHOBBIBaIOIIIUE BLIOOP OTBETA

ITyctb ecth 3amaua ¢ 2 knaccamu: Y = {— 1, +1}. K kakomy kiaccy

OymeTt oTHOCUTCS pe3yibTar, eciau f(X, W) >0
a) +1;

0) -1,

B) 000U KJlaccam;

) HA K KaKOMY U3 TIePEYHCIICHHBIX.

IIpouuTaiiTe TeKCT, BbI0EPUTE NPABUJIbHbIE BADMAHTHI 0TBETA U
3aNMIINTE APrYMEHThI, 000CHOBBIBAIOIIHE BLIOOP OTBETOB
Kakue MeTo/1bl MallIMHHOTO 00yUY€HHsI OTHOCSTCS K CTpaTeTuu
00y4YeHHUs C yUUTeJIeM:

a) knaccudukays;

0) perpeccus;

B) KJIaCTEpHU3aIINs;

I') accolMalUs.

IIpounTaiiTe TEKCT H YCTAHOBHUTE MOCJIE10BATEIbLHOCTD.

3anummTe COOTBETCTBYIOLIYIO MOC/I€I0BATEJBHOCTh OYKB CjeBa

HANPaBO

Pacmonoxxure cinemyromme dTambl MOCTPOSHUS KiacCupUKaTopa

METOIOM MAIIMHHOTO O0Yy4eHUsI:

A — oOydenune kmaccuukaropa;

b — tectupoBanue kiaccudukaropa

B — ucnonp3oBanne Mozenu (kiaccu(uKamus HOBBIX 00bEKTOB);

I' — ¢opmanmzanus wmoxenu kiaccupukaropa (BeiOOp Merona
MaIIMHHOTO O0y4YeHUs)

IK-15.3.1




15 IIpounTaiiTe TEKCT M 3aNHUIINTE Pa3BePHYTbINH 000CHOBAHHbII IIK-15.B.1
oTBeT
Ha pucyHmke HuXKe TIpuUBENEHA apPXUTEKTypa HCKYCCTBEHHOM
HetiponHoit cetu (MHC) mpsiMoro pacnpocTpaHeHHUsI CO CISAYIOMUMHU
UCXOJHBIMU JaHHBIMU:
Puc. Apxurtexrypa MHC npsimoro pacnpoctpaHeHus
e MaTpulla BECOBBIX KO UIMEHTOB!
1 0 -1 05 -050
0 02 07 03 0,2 O
00 O 0o 0 01
00 O 0 0 01
00 O 0 0 -0,3
00 O 0 0 0
e DyHKIMS aKTUBAL[UM CUTMOMIAlIbHAs
Onpenenuth BBIXOJHOE 3HayeHHE 1-ro HeWpoHa M 3amucaTh B
YUCIOBOM (opMmaTe C JAECATOYHOM TOUKOH € JBYMs 3HaKamMH IIOCIe
3amsTOU
16 IIpounTaiiTe TeKCT, BbIOEPUTE NMPABUJIbHbIE BADUAHTHI OTBETa U [IK-15.3.1
3aNMIIMTe apryMeHThl, 000CHOBbIBaIOIIME BHIOOP OTBETOB
Kak Ha3pIBaeTcs 3agadya MalIMHHOTO OOy4YEeHMs, HalpaBieHHAs Ha
MpEACKa3aHUue 3HAYEHHs TOW WJIM WHOW YHCIOBOM BEIWYMHBI IS
BXO/THBIX JTAHHBIX:
a) oOyueHue 0e3 yuuTerns,
0) o0y4yeHue c yuuTenem;
B) perpeccuu,
I') IPOTHO3UPOBAHUS
1) KIacTepu3aIuu.
17 IIpounTaiite TeKcT, BbIOEpPUTE NPABU/IbHBINA OTBET U 3alIUIINTE
apryMeHTbl, 000CHOBBIBAIOIME BLIOOP OTBETa
UTo sBIISIETCSI MPUYUHON HEA00O0YUEHUS:
a) UCTIOJIb30BAHUH CIIUILKOM ITPOCTBIX MOJIENIEH;
0) UCTIOIB30BAHUH U30BITOYHO CIOKHBIX MOJIEIICH;
B) KpocCC-BalIM1aLus;
I') CHUKEHHE 3HaUYeHUs] OUTMOKU O0yUYeHHUsI.
18 IIpounTaiiTe TeKCT, BbIOEPUTE NPABU/IbHbIC BADMAHTHI OTBETA M IIK-15.V.1

3allMIIUTE aprymMeHThbl, 060cn0m)13a1011me BblﬁOp OTBETOB
Kaxkue n3 CJICAYHOIIUX AJITOPUTMOB MAllTMHHOT'O O6y‘-IeHI/I${ SABJIAIOTCA
oOyueHueM 0e3 yuuTess:

a) Random Forest;

0) SVM;

B) k-means;




I') HelipoHHas ceTb KoxoHeHa
1) BCE BBIIIIE IEPEUHUCIICHHBIE.

19 IIpouyuraiiTe TeKCT, BbIOEPUTE NPABUJIbHbIE BADUAHTHI OTBETA U
3aNMIINTE APIYMEHThI, 000CHOBBIBAIOIIHE BLIOOP OTBETOB
Kakue MeToipl MalliMHHOTO 00YUYEHHsI OTHOCSITCS K CTPaTETHH
o0y4yeHus 0e3 yuurenem:

a) Kaaccu(uKaIus;

0) perpeccus;

B) KJIACTEpHU3aIHS;

I) accolManus.

20 IIpounTaiiTe TEKCT ¥ 3aNHUIIATE Pa3BePHYThIH 000CHOBAHHbII [1K-15.B.2
oTBeT

Jlan BpeMeHHOH psiji (4rciI0 3a00JICBIINX TPHUIITIOM, YEJIOBEK/CYTKH):
1 |2 3 4 5 6 7 8 9 10
32 | 103 | 589 | 1201 | 3574 | 2800 | 2521 | 2005 | 1693 | 1278

CrporuosupoBath merogoM KNN mpu k=3 uwmcio 3aboneBmmx Ha 1
iar Brepes. Pe3ynbTar 3anumimTe B YMCIOBOM GOpMaTe ¢ JeCATHUHON
TOYKOM (JIBa 3HAKA MOCJIE 3aMsTON).

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYarOIUXCsl 3a09HON (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mmie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT
Ne /it [lepeyeHb KOHTPOJIBHBIX PabOT

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTHpyIOIIMX MOPAJOK U HPOLEAYPY
NPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOW o0jacTu 3HaHUSA, €€ MpOOJEeMBbl, AaeT LEeIbHOE MPEJCTaBICHHE O IUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTNHAMH.

[IragupyeMble Pe3YIbTATEI IIPH OCBOSHUH 00YYAIOMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONy4YeHUE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OMpPEAETSETCS MEeNIeBO YCTAaHOBKOM K KaKI0W KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaTeleM;




— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIICHHUSL.

— TIOSIBIICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIEHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKailllne Tofbl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITH MX B  Pa3IMYHBIX
(bopMyITUPOBKaXx);

— TOJy4YyeHHe TOYHOIO NOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga IMpH MPOBEIECHUU KOPOTKHX JAHUCKYCCUMl 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTIINHE.

Cr1pyKTypa npeocTaBieHus JEKIIMOHHOTO MaTepuana:

Tema 1.1. 3agaun MamMHHOTO 00Yy4EHUS

KonTtpomupyemoe obyuenue. IIpouecc cobopa manneix. HekonTponupyemoe oOydeHue.
[Tonsitne 06 oOyyaroeil BEIOOPKE.

Tema 1.2. UnaTepnperanus 1aHHBIX

dopmart 1aHHBIX, IPU3HAKU, U3MepeHHEe FPPHEKTUBHOCTH

Tewma 2.1. Knaccudukarus u perpeccust

Henp 3amaun  knaccudukauuss. bunHapHas M MynbTHUKIAccoBas —KiaccH(UKalus.
CH0XHOCTh MOJIENH KITacCU(UKALINH.

Tema 2.2. AnropuT™Mbl MalIMHHOTO O0y4YEHUS

HauBHbie OaifecoBckue Kiaccuukaropbl. JlepeBbs pemieHud. AHCaMOJIM JIePEBHEB
pemieHuii. Meton ONOpHBIX BEKTOpOB. HeWpOHHBIE ceTH: MNpSAMOro PpacHpOCTPAHEHUS,
Xongunna, peKyppeHTHbIE, CBEPTOUHBIE,

Tema 2.3. OnieHka HEONpeaeIEHHOCTH IS KJIacCU()HUKATOPOB

Pemraromast pynxmus. [IporaozupoBanue BEpOsSTHOCTEMH.

Tema 3.1. IlpeaBaputensHast 00paboTKa JaHHBIX

Bunel npenaputensHoit 00padotku. [IpeoOpa3zoBanue nanHbIx. MacuirabupoBanue
00yyYaroIero 1 TeCTOBOro Habopa JaHHBIX.

Tema 3.2. BeineneHue npu3HakoB

AHanus raaBHBIX KOMIOHEHT. Dakropu3anusl.

Tewma 3.3. Knactepuszanus

Heiiponnas cets KoxoneHna.

Tewma 4.1. IlepexpecTHast mpoBepka

Kpocc-nmposepka. Ctpareruu nepekpecTHON IPOBEPKHU.

Tema 4.2. Pemeryarsliii mouck

IIpocroii pemeryaTtsiii HOUCK. PeneTdarsiil OUCK ¢ IEPEKPECTHON ITPOBEPKOM.

DKOHOMHYHBIN penieTyaTbiii TOUCK

Tema 4.3. Metpuku

Tume! omu6ok. MaTpunia omu6ok. TounocTs, monmHoTa, F-Mepa. ROC-kpuBbIe

Tema 5.1. ®peiiMBOPKH 1 MAKEThl MAITUHHOTO O0Y4EHUS

3nakomMcTBO ¢ Oubmmorekamu Python: NumPy, SciPy, Pandas, Matplotlib scikit-learn,
statsmodel.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.



Brimonaenne nmabopaTOpHBIX pabOT OO0ydYarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpelnenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEIYIONUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— TpuoOpeTeHNe HABBIKOB UCCIIEIOBAHMS MIPOLIECCOB, SIBJICHUN U 0OBEKTOB, U3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL;

— 3aKpeIUvIeHHe, pPa3BUTHE U JIeTalu3alis TEOPEeTUUYECKHX 3HAHUM, IMOJYYEHHBIX Ha
JEKLUSX;

— TOJy4eHHe HOBOW MH(POPMAILIUH 110 H3y4aeMOU JUCIUIUIMHE;

— NpUOOpPETEeHHE HABBIKOB CAMOCTOSTENILHON paboThI C 1ab0OpaTOpHBIM 000PYAOBaHHEM
U Ipudopamu.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

3amaHus K MPOBEICHUIO JTAOOPATOPHBIX pPa0OT MPUBEACHBI B y4E€OHO-METOINYCCKOM
nocoouu:

Mudgp 004 T 23 TarapuuxoBa T.M. MeToasl MamIMHHOTO OOy4YeHHUsS: ydeOHOE
nocoobue / T. M. TarapuukoBa, B. B.boxenko; C.-Iletep6. rOC. YH-T a’3pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: Usa-so I'VAIL, 2023. - 100 c.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe
L{enb paboThl U coaepKaHuE 3aJaHMUs.
Ornucanue X0/1a BHITTOJTHEHUS PaOOTHI.
JleMOHCTpalys MOJIy4YeHHBIX PE3YIbTaTOB.
BriBoaBI 0 TIpOIETIaHHOM padoTe.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

orwdPE

TpeboBanus Kk 0(hOPMIICHHIO OTYETA O JJA00PATOPHOM padoTe

Otuer opopmisiercs: corstacao [OCT P 2.105-2019. O6s13aTelbHO HATMYNE THTYJIBHOTO
JINCTA U COOTBETCTBUE CTPYKTYpPE OTUETA.

Otuer o npojienaHnHol paboTe BEITPYXKaeTcs B TNYHBINA KaOUHET.

11.3. Meroauueckue yKazaHus UIsi 0OYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xoze BBIIOTHEHUS CaMOCTOSATENbHONU padOThI, OOYUYaAIOLIUIICS BBIMOJIHAET paboTy MO
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHsSI CaMOCTOSITENBHOW paboThl, y oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUN, OOEcleYrBAaeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00yYaroIUX CSASIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i o0ydaromuxcs
1o 3a04HOU hopme 0OyueHus).

11.4. Metoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.



Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00y4Jaromuxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS Yepe3 3alUTY Pe3yIbTaToOB JIAOOPATOPHBIX padoT.

JlaGoparopHble pabOTHl 3alMIIAIOTCS B TEUEHUH JBYX HENENb I0CNe MOJyuyeHUs
3aaHus. Pe3ynbTaTsl 3alIUTHl YYUTHIBAIOTCS [IPU IPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.

11.5. Metoau4ieckue ykazaHUs I OOy4YarOUIUXCS MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallHH.

[Ipomexxyrounass  arrectansi  OOy4yaromIMXCsl  HpeJyCMaTpuBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus o aucuuiuinHe. OHa BKIJIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYEHHBIX OOydYaloUmMMCs B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI WIKA €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHONW padOoThl, CHOCOOHOCTH
OPUMEHATh MX JJIS PElIeHUs NPaKTUYEeCKUX 3a/7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEpIUAeTCsl aTTECTAllMOHHOM OLIEHKON «OTIMYHOY,
«XOPOLIO», «yI0BIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIHHOY.

CryneHThl, YCHEIIHO BBINOJHUBIINE Bce JaboparopHble padOThl, U MPOLIEAIINE
TECTUPOBAHUE HA YUCIIO 0aJUIOB BhIlIE 85 0AJIOB OLIEHUBAIOTCS HA «OTIMYHO.

CrTyneHTbl, yCIENIHO BBINOJHUBIINE Bce JabopaTopHble pabOThl, M MpOLIEIINe
TECTHUPOBAaHUE Ha 4YMCIO OayutoB Bbime 69 OGamioB m He Ooyee 85 0ayUIOB OIIEHMBAIOTCS Ha
«XOPOLIO.

CryneHThl, YCHEIIHO BBINOJHUBIINE Bce JaboparopHble padOThl, M MPOLIEAIINE
TECTUPOBAaHUE Ha 4HUCIO OamnoB Bbime 54 OamnoB u He Oosiee 69 6aminoB OLIEHHMBAIOTCS Ha
«YJIOBJIIETBOPUTEIHHOY.

CTyneHTbl, BBIIOJHUBILUE HE BCE J1a0opaTopHble paboThl, CAAIOT 3K3aMEH 10 BONpOcaM,
IIPUMEPHBIN NTepeueHb KOTOPBIX NPUBEIEH B Tabnuue 16.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




