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AHHOTaAUA

Hucuumna «MamuHHOe 00ydeHrne» BXOAUT B 00pa3oBaTeIbHYIO IPOTPaMMY BBICIIETO
oOpa3oBanusi — mporpaMMy OakajaBpuaTra I0 HAIpPaBICHUIO TMOATOTOBKW/ CHEIMAIbHOCTH
09.03.03 «IIpuknamnas wuHpOpMaTHKa» HampaBieHHOCTH «llpuknanHas uHPOpMaTHKa B
nHpopManoHHOH cheper. Jucuurumna peanusyercs kadeapoit «Ned1y.

JucuuiuivHa HaneneHa Ha (JOpMHUPOBAHKE Y BBITYCKHHUKA CIETYIONTIX KOMITETEHITHN

VYK-1 «CriocobeH oCymecTBIIsATh MOUCK, KPUTUIECKUI aHAIW3 U CHHTE3 HH(pOpMAaIu,
MPUMEHSTh CUCTEMHBIH MOJIXO/1 JJISl PEHICHHUS TIOCTABIICHHBIX 3a71auy

YK-2 «CrnocobeH omnpenensaTh Kpyr 3aja4 B pamMKax IOCTABJICHHOHW IEM M BBHIOMPATH
ONTUMAJIbHBIE CHOCOOBI MX PEHICHHUs, UCXO U3 ACHCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTPAHUYEHUID)

[1K-13 «crmocoOHOCTh MPUMEHATh CHCTEMHBIN IMOJXOJ W MaTeMaTHYeCKHEe METOJbl B
(dbopmManM3anuy pemeHus MPUKIAIHBIX 33121

[IK-14 «CriocoOHOCTh HCMONB30BaTh 3HAHUE OCHOBHBIX METOJOB HMCKYCCTBEHHOTO
WHTEIUIEKTa B TIOCIEAYIOMEH TpOQPEecCHOHATBPHON NeSTeNPHOCTH B KAadyecTBE HAayYHBIX
COTPYIHUKOB, TIpenojaBareieii 00pa3oBaTelIbHBIX OPraHM3alMi BBICHIETO 0Opa30BaHUS,
WH)XEHEPOB, TEXHOJIOTOBY

ConepxaHue TUCHUIUITMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBS3aHHBIX C H3YYCHHUEM
METOJIOB MAIIMHHOTO OOYYEHUS M X MPUMEHEHH B 33/jaUaxX aHaIn3a JaHHbBIX.

[IpemoraBanue MUCHMILIMHBI TPEAYCMAaTPHBAET ClEAYIOMmHe (HOPMBI OpraHU3aIUN
y4eOHOTO MmpoTiecca: JeKIUH, JabopaTopHbIe paboTHI, CAMOCTOATENbHAS paboTa 00yJaroIerocs.

[TporpaMmo#i TUCHMITIMHBI MPEIXYCMOTPEHBI CIETYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme IK3aMeHa.

OO0mast TpyJI0eMKOCTh OCBOCHHUS TUCIMIUIAHBI COCTABJIICT 3 3a4eTHBIX eawHmIb, 108
4acoB.

S3b1K 00yUYeHUS 110 AUCITUTUTMHE KPYCCKUN»



1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. Uenu mpernoaaBaHusl AUCHHUIUIUHBI 3aKIIOYAETCSI B OCBOCHHUM KOMIIETEHIIMNA IO
MIPUMEHEHHUIO METO/I0B MAIIMHHOTO 00Y4YeHUSs /sl M3BJICUCHHS 3HAHUH U3 JJAHHBIX.

1.2. ucuumimHa BXOAMT B  COCTaB  4acTH, (QOPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHUN, 00pa30BaTEILHOM MPOTpaMMBbI BBICIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIBTATOB OOYUECHHS 1O AUCHUILUINHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbraTe M3ydeHUs NUCHUILIMHBI OOYYaIOUIMIiCS JODKEH 00J1alaTh CIIEeXyIOUTIMHE
KOMITETEHITUSMU WM UX dacTsaMu. KOMITETEHITMN W MHAUKATOPBI X JTOCTH)KCHUS TIPUBEICHBI B
tabmume 1.

Tabmuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB UX JTIOCTHIKEHUS
Kareropus (rpynna) | Kona u HaumMeHoBaHUE Ko 1 HauMeHOBaHNE HHIUKATOpA
KOMIIETEHIIUHA KOMITIETEHIIUHA JNOCTH)KEHHUS KOMIIETEHIINH
VK-1.3.1 3HaTh MeTOIMKH MOUCKA, cOOpa U
00padoTky nH(MOPMAIIMU, B TOM YUCIIE C
VK-1 Ciocoben P (bop ’
WCIIOJIh30BaHNEM MH(POPMAITMOHHBIX
OCYIIIECTBIISITH MTOMUCK, o
N TEXHOJIOT U, BKITIOUYasi MHTEJUICKTYaJIbHbBIS
KPUTUYECKHUH aHAJIU3 U
VYHuBepcanbHbIE VK-1.V.1 ymeTs npuMeHATh METOUKH
CUHTE3 UH(pOpMaIuy,
KOMIIETEHIUU . noucka, coopa u 00paboTku HHPOpPMAIMH, B
MIPUMEHSTh CHCTEMHBIN
TOM 4YHCJIE C UCITOJIb30BaAHUEM
TTOJIXO/T JIJIsl PEIICHMS
HMCKYCCTBEHHOTO MHTEIIJIEKTa
MOCTAaBJICHHBIX 3a7a4
VK-1.B.2 BnaneTs HaBRIKAMHA CUCTEMHOTO
MOJIX0/1a JIJIsl PENICHUS MOCTaBJICHHBIX 3a/1a4
VK-2.3.3 35aTh BO3MOXHOCTH U
VK-2 Crocoben
OTpaHWYEHUS TPUMEHEHHUS IIU(PPOBBIX
ONPENENATh KPYT 3a/1a4 B
N MHCTPYMEHTOB ISl PEIICHUS MOCTABICHHBIX
paMKax mOCTaBJICHHOMN
1IeTTU ¥ BEIOMPATH 3a/aq
VK-2.V.1 ymers npoBOAUTH aHAIN3
YHuBepcanbHbIe ONTHUMAJIbHBIE CITOCOOBI "
MOCTaBJICHHOM 11eNu U (PopMyTUpPOBaTh
KOMITIETSHITUHN WX PEIICHUs, UCXOS U3
o 3a/1a4¥, KOTOpbIe HEOOXOIUMO PEIIUTh IS
JIEUCTBYIOIIUX
DABOBLIX HODM €€ JOCTHKECHUS
P pM, VK-2.B.3 Bnagets HaBRIKAMU
HMMEIOLIUXCS PECYPCOB U
o HCITOJIH30BaHUS [IU(PPOBBIX CPEICTB ISt
OTpaHUYECHUN N
pelIeHMs MOCTaBJICHHOM 3a/1auu
T1IK-13 cnocoGHOCTE [1K-13.3.1 3HaTh TOAXOABI U 0a30BBIE
MPUMEHSTh CUCTEMHBIN METO/Ibl PEIICHHS HAYYHO-
MMOAXO0 U HCCIEN0BATENbCKUX 3a71a4 B 00JIaCTH
[IpodeccuonanpHbIC X0 : !
MaTeMaTUYeCKHE HH()OPMAITMOHHBIX ITPOIIECCOB M CUCTEM
KOMIIETSHITUHN
METObI B I1K-13.B.1 B1ageTh HaBbIKaMH PEIICHUS
(dhopmanu3anuu pelieHus | 3a/1a4 aHajau3a HHPOPMaIMOHHBIX
MPUKIIAIHBIX 3a/1a4 MPOIECCOB U CUCTEM
[1K-14 CiocobHOCTb [1K-14.3.1 3HaTh TeOpETUUECKHE OCHOBBI
HCITI0JIB30BaTh 3HAHUE aHaJM3a JaHHBIX U MAITUHHOTO 00Y4eHUS;
OCHOBHEBIX METOJIOB cnenupuKy paboThl aNTTOPUTMOB
HCKYCCTBEHHOTO MalIMHHOTO 00y4YeHHs
ITpodeccuonansHbie
KOMITETEHIHN WHTEIJIEKTa B [1K-14.Y.1 ymeTs NpUMEHSATHh METObI
(I (1% 00 S7 MaIIMHHOTO 00y4YeHMs, TOATOTOBKH JaHHBIX
npodeccuoHanbHOM Y MHTEpIpETALMH Pe3yIbTaTOB
JIeATEIILHOCTH B TIK-14.B.1 BnageTs TEXHOJOTUIMU
KaueCTBE HAY4YHbIX pa3paboTku (MoAMDUKAIIMHN) pelIeHUH




COTPYHAHUKOB,
npenoaaBaTenei
00pa30BaTeIbHBIX

oOpa3oBaHus,

OPraHu3alil BEICIIErO

HWHKCHCPOB, TCXHOJIOT'OB

MAIIMHHOTO O0y4YeHUs! U MPUMEHEHUEM
APXUTEKTYp UCKYCCTBEHHOI'O MHTEJUIEKTA
JUIs pEeLIeHUs IPUKIIAIHBIX 3a7a4

2. Mecro mucuuIuinHbl B cTpykType OI1
JlucuuminHa MOXKeT 0a3upoBaTHCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS

IIpH U3YUCHUU CICAYIOIIUX JUCIHUIIIIAH!
BBGILGHI/IG B aHAJIN3 JaHHBIX

— Cratuctuueckas 06paboTka nHpopmanuu

— TexHoJ0TMM NPOrPaMMHUPOBAHHS,

— HMHdpopMannoHHbIE CUCTEMBI U TEXHOJIOTHH.
3HaHMs, TMOJyYEeHHbIE NpPHU H3YYEHUU MaTepuana JaHHOW AMCLUMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIBHOE 3HAYEHHE, TaK U MOT'YT HUCIIOJIb30BaThCS IIPU U3YYEHUH JPYTUX JUCLUILINH:

— HWHrennexryanbHble HHPOPMAIIMOHHBIE CUCTEMBI,

- OpFaHI/I3aHI/I$[ HAay4YHBIX I/ICCJ'IGI[OBaHI/II\/'I.

3. OOBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI

Jlanable 006 o0meM o0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUIOB y4eOHOI
paboTHI O AUCIMIUIMHE (M pacrpeaeseHne 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPeICTaBICHBI B

Taonuie 2.

Tabmuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHHBI

TpynoemKkocTh 1Mo

3aueT, ok3ameH (3auet, Judd. 3au, Ok3.**)

Bun yue6noit paboTbl Bcero ceMecTpam
Neb
1 2 3

Oo6was mpyooemxocms oucyununst, 3E/ (1ac) 3/ 108 3/ 108
U3 nHux uacoe npakmuueckoii n0020moeKu 17 17
Ayoumopnvie 3anamus, BCETo 4ac. 51 51
B TOM YHCJIC:

nekmuu (JI), (dac) 17 17

npaktuueckue/cemunapckue 3ansatus (I13), (gac)

naboparopusie padoTsl (JIP), (dac) 34 34

KypcoBoit mpoekt (padota) (KII, KP), (yac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 21 21
Buo npomesicymounoii ammecmayuu: 3a4et, tudd. 3 s

[Ipumedanue: kaHIMAATCKHI IK3aMEH

4. CopeprkaHu€ TUCIUTLTMHBI
4.1. PacnipeneneHue TPyI0EMKOCTH TUCIUILIMHEI 110 pa3fiesiaM U BUJaM 3aHATHH.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIuUIIe 3.

Ta6Jmua 3 PaS,[[eJ'ILI, TEMbI JUCHUIJINHBI, UX TPYAOCMKOCTDH

Pazgensl , TEMBI JUCIIUIIJIMHBI

(dac)

Jlexumm |I13 (C3)

(gac)

JIP KIT | CPC
(gac) (dac) | (wac)

Cemectp 6




Paznen 1. Beenenue
Tema 1.1. 3amaun MammHAOTO 00YYEHUS 2 2 2
Tema 1.2. UnTepnperanys qaHHbIX

YUUTEIIEM

Pa3nen 2. Meroap! MallnHHOTO 00Y4YEHHUS C

Tema 2.1. Knaccuduxanus u perpeccust
Tema 2.2. AnropuT™Mbl MallIMHHOTO O0YYEHUS
Tema 2.3. Onenka HEONPEACIEHHOCTH IS
KJ1acCU(UKATOPOB

YUUTENSA

Pazgen 3. MeToibl MamimHHOTO 00y4YeHUs O€3

Tema 3.1. [IpenBaputenpHas 00pabOTKa JaHHBIX 4 10 6
Tema 3.2. Beinenenue npu3HakoB
Tewma 3.3. Knactepuszanus

Pazgen 4. Onenka kayecTBa MOJIEIN
Tema 4.1. [lepexpecTHas mpoBepKa
Tema 4.2. PemteruaTbli TOUCK
Tema 4.3. Metpuku

00yJeHUs

Pasnen 5. 3aximouenue
Tema 5.1. ®peliMBOPKH M MMAKEThl MAIIMHHOTO 1 4 2

Hroro B cemectpe:

17 34 21

Hrtoro 17 0 34 0 21

HpaKTI/I‘{eCKaH IIOATOTOBKA  3aK/IO4YacTCAd B  HCIOCPCACTBCHHOM  BBIIIOJTHCHUH

00yJaroIUMucs

ONpENENIEHHbIX  TPYIOBBIX  (YHKIMI,  CBA3aHHBIX ¢  Oya;ymiei

po(hecCHOHATLHON AESATEIEHOCTHIO.

4.2. ConeprkaHue pa3aesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ieiioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0HIe 4.

Tabmumna 4 — CoxepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep pazgena

HazBanme n COACPIKAHUE Pa3aCiioB U TEM JICKITMOHHBIX 3aHATUH

Pazpen 1

Tema 1.1. 3agaun MaIMHHOTO 00y4YeHUsI

Kontponmupyemoe obyuenme. IIpomecc cbopa mamabix. HekoHTpommpyemoe
obyuenwe. [lorarne 06 oOyuaromeii BEIOOpKE.

Tema 1.2. UuTepnperanus IaHHbIX

dopmaT IaHHBIX, IPU3HAKH, U3MepeHue 3Q(HEeKTUBHOCTH

Paznen 2

Tema 2.1. Knaccudukanus u perpeccust

Henr 3amaum  knaccudukanus. buHapHas ©  MyJIbTHUKIACCOBas
knaccudukarys. CI0KHOCTh MOJIENH KJIacCU(UKALIUU.

Tema 2.2. AJropurMbl MAIIMHHOTO 00y4YeHUsI

HauBnrble GaitecoBckue knaccudukatopsl. [lepeBbs pemieHuit. AHcam6iu
JIEPEBBEB  pEIICHUNA. MeToa ONOpHBIX BEKTOpPOB. HeWpoHHBIE CeETH:
IpsIMOTO pacrpocTpaHeHusi, Xonpuiaa, peKyppeHTHbIE, CBEPTOUHBIE,
Tema 2.3. Ouenka HeonpeeJIeHHOCTH IJIsI KJIacCH(PUKATOPOB

Pemaromas ¢hynaxmus. [IporaozupoBanue BepOSTHOCTEH.

Pa3nen 3

Tema 3.1. [IpeaBapurenbHas 00padoTKa JaHHBIX

Bugpt MpeABAPUTENBHON 00pabOTKH. [IpeoGpazoBanue JaHHBIX |
MacmrabupoBanue 00yJaromnero 1 TeCTOBOro Habopa JaHHBIX.

Tema 3.2. BeigesieHue npu3HaKoB

AHanu3 riaaBHbIX KOMIOHEHT. Pakropusanusl.




Tema 3.3. Kinacrepuzanus
Heliponnas cets Koxonena.

Pa3zgen 4

Tema 4.3. MeTpuxku

KpHUBBIE

Tema 4.1. [lepexpecTHas NpoBepKa
Kpocc-nnpoBepka. CtpaTeruu nepekpecTHOi IpOBEPKU.
Tema 4.2. Pemreryarslii MOUCK
IIpocroii pemerdartsiii NOUCK. PeleryaTsiid MOUCK ¢ MIEPEKPECTHOM IIPOBEPKOM.
OKOHOMHUYHBIN peleTyaThlil OUCK

Tunet omm60k. Matpuna ommnbok. TounocTs, mosmHoTa, F-Mepa. ROC-

Pa3zpgen 5

Tema 5.1. @peiiMBOPKH M NaKeThl MAIIMHHOI0 00y4eHUsI
3nakomMcTBO ¢ oubnmorexkamu Python: NumPy, SciPy, Pandas, Matplotlib
scikit-learn, statsmodel

4.3. IlpakTHueckue (CEeMHUHAPCKHE) 3aHATHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYIOEMKOCTb IPUBEACHBI B TAOIHIIE .

Tabnuma 5 — [IpakTuueckue 3aHsATHS U UX TPYAOEMKOCTh

Ne Tembl Dopmbl T N3 Hux
0 PYAOEMKOCTb, o Ne paznena
1/r | TIPAKTHUECKHX | MPAKTHYECKHX (ac) MPAKTHIECKOR | ) vy
3aHATHI 3aHATHI MOJTOTOBKH, (Jac)
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B Ta0OIHIIE 6.
Tabnuia 6 — JJabopatopHbIe 3aHATHS U UX TPYJOEMKOCTh
N3 Hux
No HaunmenoBanue nabopaTopHbIX TpynoeMKoCTb, . Ne paznena
/T pabot (gac) MPAKTHHICCKOH JUCITATIITAHBI
TIOJITOTOBKH, (Jac)
Cemectp 6
1 | HauBHEbIe OaliecOBCKHE 4 2 2,45
KJIaCCU(UKATOPHI.
2 | Knaccudukamnus MeToaoM aepeBa 4 1 2,45
peLICHUH.
3 | Knaccudukamnus Mmetoaom 4 1
CIIy4alHOro Jeca.
4 | NaTepnoianus ¢ MpUMEHEHHEM 4 1 2,45
HEUPOHHOM CETHU MPSMOTO
pacnpocTpaHeHus
5 | Pacno3naBanuu o0pa3oB ¢ 4 1 2,45
MIPUMEHEHHEM HEHPOHHOU CeTH
Xonduga
6 | Knactepuzanus ¢ npuMeHEHHEM 4 1 3,45
HelipoHHoM cetn Koxonena
7 | AHanu3 TeKCcTa ¢ MPUMEHEHHEM 4 1 3,45
PEKYPPEHTHBIX HEUPOHHBIX CETEU
8 | Knaccuduxkanus ¢ npuMeHeHneM 4 1 3,45
CBEPTOYHON HEHPOHHOU CETU
HTorn Tekymero KOHTPOJIsL. 2 1 1-5
Bcero 34 10




4.5. KypcoBoe MpoeKTHpoBaHUE/ BBIOJIHEHHUE KypCOBOU pabOThI
Y4eOHBIM ITAHOM HE TIPEIyCMOTPEHO.

4.6. CamocrosTenbHas paboTa 00yJarOUIXCs
Bunpl caMmocTosATeNbHOM pabOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TabiHIIe 7.

Tabmuna 7 — Buasl caMoCTOSATENIEHON PabOTHI U €€ TPYI0OEMKOCTh

Bun camocrositensHOM paboThI Bcero, yac Cemectp 6, yac

1 2 3
W3yuenne Teopernyeckoro Marepuaia qucuuiuimasl (TO) 16 30
KypcoBoe npoextupoanue (KI1, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Brinosinenue pedepata (P)
IToaroroBka K Tekyiemy KoHTpoJto yereaemoct (TKVY) 4 20
Jlomamnee 3aganue (/13)
KonTposasusie paboTsl 3a0uHuK0B (KP3)
[ToaroroBka K npomexxyrounoit arrecranuu (ITA) 3 7

Bcero: 21 21

m.a. 7-11.

5. Ilepeyenn yueOGHO-METOIUUECKOTO OOCCTICUCHHMS
JUIS CaMOCTOATEIBHON paboThl 00yJarOIIMXCS IO TUCIUIUINHE (MOIYITIO)
Y4eOHO-MeTOANYECKUEe MaTepUaibl JUIsl CaMOCTOSTENIbHON padoThl 00yJaromUXCsl yKa3aHbl B

6. IlepeyeHb MeyaTHBIX U IIEKTPOHHBIX YUEOHBIX U3JaHUM

[lepeuenp nevaTHBIX U SJIEKTPOHHBIX YUeOHBIX U3IaHUI TpHUBeieH B Tabmule 8.

Tabmuma 8— IlepeueHb meyaTHBIX U AIEKTPOHHBIX YIeOHBIX U3TaHUI

MIudp/ KonriectBo 3K3eMIUIsipoB B
URL bubnuorpadudeckas ccpuika oubnmoreke (Kpome
azpec AIIEKTPOHHBIX K3EMILISIPOB)
004 AmmaiignH, 0. MammaHOe 00y4YeHHe: HOBBIU 3
A 51 HMCKYCCTBEHHBIM WHTEIUICKT / D. AnmanauH. - M.:
Anwnuna [Ta6mumep: Touka, 2017. - 208 c.
004 TarapaukoBa, T.M.  Cucrempl HCKYCCTBEHHOTO 5
T 23 uHTeIUIekTa: yueOnuk / T. M. Tarapaukosa; C.-
[TeTepO. roc. yH-T a’3pOKOCM. MPUOOPOCTPOCHUS. -
Cankt-IlerepOypr: M3a-so ['VAIL 2024. - 301 c.
004 TarapuukoBa, T.M. AHain3 TaHHBIX B 5
T23 MIPUKJIAIHBIX 3a7jauax o0ecrneueHus
nHpopMannoHHoOM 6e3omacHocTr: MoHOTpadus / T.
M. Tarapnaukosa; C.-Iletep0. roc. yH-T a9pOKOCM.
npudopocrpoenus. - CII6.: M3n-so I'YAIIL 2018. -
115 c.
004 TarapuukoBa, T. M. AHanu3 1aHHBIX: yueOHO- 5
T 23 Metoaudeckoe nocooue / T. M. Tarapuaukosa; C.-

IletepO. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUSI.
Cankr-IlerepOypr: U3n-so I'VAIL 2021. - 121 c.




7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn  «MHTepHeT», HEOOXOOUMBIX [UIi OCBOCHHUS JIUCIHMILIMHEI
npuBeeH B Tabiuue 9.

Tabmuuma 9 — IlepedeHb SIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «/HTepHEeT»
URL anpec HaumenoBanue
1. http://www.machinelearning.ru | 1. TlpodeccroHanbHblli HHPOPMAIHOHHO-AHATUTHYCCKHUIT
2. https://www.coursera.org/learn/ pecype, MIOCBSIIIICHHBIH
machine-learning MaIIMHHOMY OOY4YEeHHIO, pacrio3HaBaHUIO 00pPa30B U UH
3. https://www.coursera.org/speci TEJICKTYaIbHOMY aHAIHM3Yy JaHHBIX.
alizations/machine-learning-data- | 2. Machine learning by Andrew Ng,
analysis 3. Kypc «AHanu3 qaHHBIX» OT MIKOJIbI aHATN3a JaHHbIX,
https://it.mail.ru/video/playlists/1 | Metons! 06pabortku 6onbmmx gasHsX, IT mail.ru,
6/

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHUS, HCIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO IpoLiecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOTPAMMHOTO oOecrieueH s mpeacTasieH B Tadmuie 10.

Tabmuma 10— [TepedeHs mporpaMMHOTO 00ECIICUCHIS
Ne n/m HaumenoBanue
1 Google Colab

2 Jupyter Notebook

8.2. Ilepeuenp WH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIOTh3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca MO TUCIUILTHHE

[lepeyeHp WCMONB3YeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Tabmuma 11— [Tepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM
Ne n/m HaumenoBanue

He npenycMmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAMMOW JAJs  OCYIIECTBIICHUS
00pa3oBaTeJILHOTO Tpoliecca 10 AUCIUILTUHE, TPEACTaBIeH B Taduiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

Ne HaumenoBanue coctaBHOM yacTu Howmep aymutopuu
n/m MaTepuaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOTMMOCTH)

1 | MynsTuMeauiiHas TEKIMOHHAS AyAUTOPHUS

Kiace nnist nenoBoit urpel

3 | BoruucaurensHas nabopartopust

10. OueHouHbIe cpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAlH


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/

10.1. CocTaB OLIEHOYHBIX CpPEACTBIUIA NPOBEACHUS IPOMEKYTOUHOH aTTeCTalllH
oOyuaronuxcs 1o AUCHUIUINHE MPUBEACH B Tadbmuie 13.
Tabmuna 13 — CocraB O1EHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bua npomexyro4Hoi arrecTaluu IlepedyeHb OLICHOYHBIX CPENICTB
OK3ameH Crircok BOIpOCOB K 3K3aMEHY;
DK3aMeHaI[HOHHEBIC OUJIETHI;
3amauu;
TecTsl.

10.2. B kadecTBe KpHUTEpPHEB OLEHKA YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETECHIMI 00yJaromuMuCcs TPUMEHSeTCsl S-0ajulbHasi IIKaa OIEHKH C(POPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnune 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA
100-6amnmpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
WCI0JIb30BAHUS KOTOPOM, yCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabmua 14 —Kpurtepun onieHk ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI
O1ieHKa KOMITETEHIIMH
S-OaiubHas 1IKasa

XapakreprcTrka c()OpMUPOBAHHBIX KOMITETEHIIMIH

— oOyyarouuiicss Tiy00KO M BCECTOPOHHE YCBOWJI IMPOrPAMMHBIN
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIFHO M TPAMOTHO €0 M3J1aracr;
— OMUPAsCh HA 3HAHWS OCHOBHOW W JOTIOJHHUTENBHOH JHTEPATypHI,
TECHO TIPUBS3BIBACT yCBOCHHBIE  HAy4YHBIE  TIOJOXEHUS C
MPAKTUYECKON JEATEIIEHOCTHIO HAIPaBICHUS;

— yMelo 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JI€NaeT BBIBOIBI U 000OIIEHNS;

— cBOOOHO BJIaJICET CUCTEMOI CcrienaTIn3uPOBAHHBIX MOHATUH.

— 00y4JaronIuiics TBEPI0 YCBOUII TPOTPAMMHBIN MaTeprai, TPaMOTHO
U 1O CYIIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEpaTyphl;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;

— YBSA3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKON AESITEIbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 00OOIIECHHUS;

— BJIQJICET CUCTEMOMH ClelaIN3uPOBAHHBIX OHATUH.
—oOyyarouuiicss  yCBOMWJ  TOJbKO  OCHOBHOW  MPOrPaMMHBIN
MaTepual, 1o CYIIECTBY M3JaraeT ero, Onupasich Ha 3HAHUS TOJBKO
OCHOBHOI TUTEPATYPHI;

— JIOIYCKaeT HECYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUU 3HAHHMA
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYET HayYHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BIIQJICET CUCTEMOH CeMaTN3UPOBAHHBIX MOHITHIA.

— o0ydaronuiics He yCBOWJI 3HAUMTENBHONW YacTH IMPOrpaMMHOIO
MaTepuana;

— JIOIyCKaeT  CYIIeCTBEHHble OIIMOKM W  HETOYHOCTH  IpHU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HalpaBlICHUHY;

— UCTIBITHIBAET TPYAHOCTH B IPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTUPOBATh HAYUHBIE MOJIOKEHUS;

— He (opMyIHpYeT BBIBOJAOB M 0000ICHUH.

«OTIIMYHO)»
(Ga4YTCHO»

«XOpOLIO»
(Ga4YTCHO»

«YHOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

(HCYHOBJICTBOPUTCIILHO>
«HEC 3a4YTCHO»

10.3. Tumnossle KOHTPOJIBHBIC 3aJaHW UM UWHBIC MaTCpUAJIbI.



Bormpockr (3aaun) Ui 9K3aMeHa MpeICTaBIeHbBI B Ta0uie 15.

Tabmuna 15 — Borpocs! (3aga4n) ajs 5K3aMeHa

Kon
Ne /mt [Tepeuens BompocoB (3amau) st 3aueta / nudd. 3auera HHMKaTOpa

1 MeTopI MAITMHHOTO 00Y4EeHUS VYK-1.3.1

2 [TepeoOydenwne, HenO0OYUCHUE, IPEeI0OYyUCHUE

3 Ommbka oOyueHus

4 JIuHelHble MOJENN KIIaCCU(PUKALIUU YK-1.V.1
) OO0y4eHue TMHENHBIX KJ1acCU(PUKATOPOB

6 Lens 3amaun knaccudurarus.

7 bunapnas knaccuduxanus

8 MynbTHKIaccoBask KilacCu(UKaIHsL.

9 C0XHOCTh MOJIENH KIacCH(UKAIIH.

10 HauBHeble OaliecoBckue Kinaccu(puKkaTopsl. VK-1.B.2
11 JlepeBps penieHui.

12 AHcamO5u 1epeBbEB PEILICHUH.

13 MeTo]1 OIOPHBIX BEKTOPOB

14 MerTo bl Ki1accu(UKaLUU. YK-2.3.3
15 Onenka omunoOka Kiaccupuxauu YK-2.V.1
16 Pemaromnias GpyHkims.

17 [Iporao3upoBanue BEpOATHOCTEN YK-2.B.3
18 HeliponHbIe ceTn npsAMOro pacrnpoCTpaHEeHUs IK-13.3.1
19 Heiiponnas cets Xondunga

20 CBepTOUYHBIC HEUPOHHBIC CETH

21 PexyppeHTHBIC HEHPOHHBIE CETH

22 Heiiponnas cets Koxonena

23 [IpenoOpaboTka TaHHBIX. [1K-13.B.1
24 ITocTraHoBKa 3a7a4n KJ1acCU(pUKAINH

25 DTanbl peneHus 3a1ad 00yueHus 0e3 yIuTes IK-14.3.1
26 Kpocc-mposepka. IIK-14.V.1
27 CrpaTteruu nepeKpecTHOU MPOBEPKH.

28 Kpocc-nipoBepka.

29 CtpaTeruu nepeKpecTHOU MPOBEPKH.

30 [IpocToii permeTyarpiii OMUCK. I1K-14.B.1
31 PemeTyaThiii IOMCK C MEPEKPECTHOM MPOBEPKOIA.

32 DKOHOMHYHBIN PEIIeTYAThIA MTOUCK
Bomnpocsr (3amaun) s 3avera / mudd. 3auera npeacrapieHsl B Taduie 16.

Tabnuma 16 — Boripocs! (3amaun) s 3auerta / qudd. 3auera
Kon
Ne i/ [Tepedyens BonpocoB (3amay) mis 3adera / qudd. 3adera HHMKATOpA

Y4eOHbIM IJIaHOM HE MTPETYCMOTPEHO

[lepeuenr TeM 11 KypCOBOTO MPOEKTUPOBAHUS/BBINONHEHUS KypCOBOW pabOTHI
npecTaBiIeHbl B Tabmuie 17.

Tabnuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTHUPOBAHMS/BBITIOIHEHUS! KypCOBOM pabOoThI

Ne /n

[TpumepHbIil TepeyeHb TeM JUTsl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOTHEHUS

KypCOBOH paboThI

Y4eOHbIM IIIaHOM HE MPETYCMOTPEHO




Bompockl s mpoBeneHUs TMPOMEXKYTOYHOM aTTeCTallid B BHJAE TECTHPOBAHHS
npecTaBicHbl B Tabmuie 18.

Tabnuna 18 — IlpumepHblii mepeueHb BOIIPOCOB ISl TECTOB
Ne . Kon
[TpumepHsbIil TepeyeHb BOIPOCOB sl TECTOB
/1 WHJMKATOpa
1 IIpouuraiiTe TEeKCT, BbIOEPUTE NPABUJILHBIH OTBET M 3alIUIINTE VK-1.3.1
apryMeHTbl, 000CHOBBIBaIOLIEe BLIOOP 0TBETA
Omnpenenenus 10X0a KIMeHTa OaHKa SBISIETCS 3a/1aueii:
a) perpeccuu;
0) kimaccuduKauu;
B) KJIaCTEepHU3AIUI
T') CEeTMEHTAIIHH.

IIpouuTaiiTe TEKCT, BLIOEPUTE MPABUJILHBIH OTBET M 3aNUIINTE
apryMeHThI, 000CHOBBIBAIOIIHE BLIOOP OTBETA
Kakast pyHKIHSI B JIOTHCTUISCKOW PETPECCHH MTEPEBOUT 3HAUYCHUS B
unrepsai [0, 1]:
a) tan(x);
0) /(1 + e ™),
B) log(x);
r) sin(x).
3 IIpounTaiiTe TEeKCT, BHIOCPHUTE NPABUJIbHbIC BADHAHTHI OTBETA U YK-1.V.1
3anMIIMTe apryMeHThI, 000CHOBBLIBAIOIINE BHIOOP OTBETOB
3ajada KiacTepu3aluu 3TO:
a)3agaya MAIIMHHOTO OOYYeHHs, B KOTOPOHl METKH OOBEKTOB
MIPUHUMAIOT OrPaHUYEHHOE YHCIIO0 3HaYEHU N
0) 3amadya MaIIMHHOTO OOYYEHMsI, 3aKJIIOYAIONIAsiCs B OOBEIUHEHUU
MOX0KHX OOBEKTOB B OJHOPOIHBIE TPYIIIIHI.
B) 3aJaya MAaIIUHHOTO OOydYeHHs, B KOTOpPOH METKH OOBEKTOB
MIPUHUMAIOT JIF00bIE YHCIEHHBIE 3HAYCHUS
') cerMeHTalus 00bEKTOB MO CX0KUM IPU3HAKAM

4 IIpouuTaiiTe TeKCT, BbIOEPUTE NPABUJIbHBIH OTBET U 3aNMIINTE
apryMeHTbl, 000CHOBBIBaIOIIINE BHIOOP OTBETA

Kakoii U3 cneayromux MeTo10B MOXHO HCIIOJIb30BaTh AJIs
COKpAIIEHUS] pa3MEPHOCTHU:

a) OMOPHBIX BEKTOPOB;

0) rJIaBHBIX KOMIIOHEHT;

B) OnrpKaifiero cocena,

r) K-Onmmkaiimx coceei.

5 IIpouuTaiiTe TEKCT U 3aNMIIUTE Pa3BePHYTHIH 000CHOBAHHbII YK-1.B.2
OTBeT

Omnpenenure KOOpAUHATHI IIEHTpoUIa Kiactepa. Pesynbrar 3anummure B
qrCII0BOM opmate B BUE (X,Y)




(1,1) (1,5)

0 T T T T T T

1

1

IIpouuTaiiTe TeKcT, BbIOEPUTE NPABUIbHBINH OTBET U 3aNUIIHUTE
apryMeHTbl, 000CHOBBIBaIOIIEe BLIOOP 0TBETA

Kakast u3 aTux 3a1a4 sBJsieTcs 3a7a4deil Kiaccuukanum:

a) MPOTHO3 TEMIIEPATypPhI Ha 3aBTPa;

0) pa3geneHue KHUT B OMOIMOTEKE Ha HAyYHbIE U XY/10KECTBEHHBIE;
B) IIPOrHO3 OIIEHKH CTY/AEHTA MO NATHOAIILHON LIKaJIe Ha IK3aMEHE;
T') BBISIBIICHUE NTPU3HAKOB, BIUSIONINX HA YCIIEBAEMOCTh CTY/CHTA.

IIpounTaiiTe TeKCT, BbIOEPUTE MPABWIbHbIN OTBET U 3alIUIIUTE
apryMeHTbl, 000CHOBBIBAIOIIIHE BLIOOP 0TBETA

CxoJ1bK0 K03 UITMEHTOB HY>KHO ISl TOCTPOSHUS MOIEIN JTUHEHHOM
perpeccuu st OJJHOTO MpU3HaKa:

a) 1,

0) 3;

B) 2;

r) 0.

VYK-2.3.3

IIpounTaiiTe TEeKCT, BhIOCPUTE NPABUJIbHbIC BADHAHTHI OTBETA U
3aNMIIMTe aPryMeHThbl, 000CHOBBIBaIOIIIME BHIOOP OTBETOB
Bboprba ¢ mepeoOydeHneM mpeanoaracT CIeIyNue MeXaHu3MBbI:
a) YBEITMYUTH JaHHBIC B HAOOpe.

0) YMEHBIIIUTD YUCIJIO MTapaMeTPOB MO/IEITH.

B) peryisipu3anus

T') YCIO)KHEHHE MOJIENb 3a CUET I00aBJICHUS TapaMeTPOB

1) YMEHbBIIICHHUE PETyspU3aluu

IIpouuTaiiTe TeKCT, BbIOEPUTE NPABUJIbHbIE BADUAHTHI OTBETA U
3aNMIINTe AaPryMeHThbl, 000CHOBBIBaIOIIME BLIOOP OTBETOB
Boprba ¢ HenooOyueHrueM npearnonaaraet CieIyonne MeXaHu3Mbl:
a) YBEIIMYUTH JaHHBIC B HAbOpe.

0) YMEHBIIUTh YHUCIIO [TapaMETPOB MOJCIIH.

B) peryisipu3arus

T') YCIIO)KHEHHE MOJIEJb 3a CUeT A00aBICHHs TapaMeTPOB

1) YMEHBIIICHUE PETyaspU3aluu

VK-2.V.1

10

IIpounTaiiTe TEKCT M 3aNIMIINTE PA3BEPHYThIH 000CHOBAHHBIH
OTBeT

Ha rpaduke ke npuseneasl ROC-kpuBbie, OlICHUBAIONTNE
3pPeKTUBHOCTH Tpex Kinaccudukaropos 1, 2, 3. Kakoi u3
kiaccupukatopo 1 umu 2 uinu 3Tounee?

VYK-2.B.3
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13

14

IIpouuTaiiTe TeKcT, BbIOEPUTE MPABUIBHBIIN OTBET U 3alUIINTE
apryMeHTbl, 000CHOBBIBaIOIIEe BLIOOP 0TBETA

UTto MOKeT MOBBICUTH KauecTBO Kiaccudukaruu B Random Forest:
a) UCIOJIb30BAHNE KIIACTEPOB:

0) ucnoJyib30BaHUE OOJBIIOTO KOJIMYECTBA aHCAMOJIeH 1epEeBhEB;

B) UCIIOJIb30BaHHE KOBAPUAIIMOHHON MATPHIIHI,

r) npuMeHerne meroaa PCA.

IIpounTaiiTe TEKCT, BbIOCPHUTE MPABWIBHbINA OTBET U 3alIUIINTE
apryMeHTbl, 000CHOBbIBaIOIIME BHIOOP OTBETA

ITycts ecthb 3amaua ¢ 2 kmaccamu: Y = {—1, +1}. K kakomy ki1accy
Oymet oTHOCHTCS pe3ynbTart, eciau f(X, W) >0

a) +1;

0) —1;

B) 000H KJ1accam;

') HU K KAKOMY U3 TIEPEYNCIICHHBIX.

IIpouuTaiiTe TeKCT, BbIOEPUTE MPABUJIbHbIE BADUAHTHI 0TBETA U
3aNMIIMTe aPryMeHThbl, 000CHOBBIBaIOIIIME BHIOOP OTBETOB
Kakue MeTopl MalIMHHOTO 00YYEeHHsI OTHOCATCA K CTPATEeruu
o0yueHus C yUUTENeM:

a) KaccuduKars;

0) perpeccus;

B) KJIaCTepHU3alIUs;

T') acColMAaIys.

IIpounTaiiTe TEKCT H YCTAHOBHUTE MOCIET0BATEIbHOCTD.

3anummTe COOTBETCTBYIOLIYI0 MOC/I€0BATEIBLHOCTh OYKB CJeBa

HANpaBo

Pacrnionoxwure cieyromue 3Tamnsl MoCTPOSHHsI KilaccuukaTopa

METOJIOM MAIIUHHOTO O0YyUCHUSI:

A — o0yueHue knaccudpuKaTopa;

b — TectupoBanue knaccudpukaropa

B — ucnonib3oBanue mojenu (Kiaccu(uKaIys HOBbIX 00BEKTOB);

I' — dopmanmzanus wmoaenn kiaccupukaropa (BeIOOp MeToza
MaIIMHHOTO 00y4YeHUSI)

I1K-13.3.1

15

IIpoynTaiiTe TEKCT M 3aNMIINTE Pa3BePHYTHINH 000CHOBAHHbII
oTBeT

Ha pucyHke HuXe mnpuBeAcHA AapXUTEKTypa HUCKYCCTBEHHOM
Heiiponnoit cern (MHC) npsimoro pacnpocTpaHeHust co CIeIyouuMH

I1K-13.B.1




HUCXOAHBIMHU JaHHBIMU:

Puc. Apxurextypa MHC npsimoro pacnpocTpaHeHHs

e MaTpuila BECOBbIX KOA(P(PUIUEHTOB!

P 0 -1 05 -05 0

0 0,2 0,7 03 0,2 O
00 O 0 0 01
00 O 0 O 0,1
00 O 0 0 0,3
00 O 0 0 0

o OyYHKINSA aKTUBAIIMHI CUTMOUJATbHAS

OnpenenuTh BBIXOJHOE 3HAYEHWE |-ro HEMpoHa W 3amucath B
YHCIIOBOM (popmare C JEeCITOYHOW TOUYKOM € JByMsI 3HaKaMu IOCIie
3arsToMn

16

17

IIpounTaiiTe TEeKCT, BbIOCPUTE NPABUJIbHbIC BADHAHTHI OTBETA U
3alUIIUTe APTyYMEHThI, 000CHOBBIBAIOIIME BLIOOP OTBETOB

Kak HazpiBaeTcsi 3ajauya MalIMHHOTO OOYydYeHHUs, HalpaBjieHHAs Ha
NpeJCKa3aHue 3HAYEHUS] TOW WJIM WHOW YHMCIOBOM BEJIMYMHBI IJISI
BXOJHBIX JIAaHHBIX:

a) oOyueHue 0e3 yauTers,

0) oOydeHHue C yUUTENIEM;

B) perpeccuu;

T') IPOTHO3UPOBAHUS

1) KJIaCTepU3ALIIH.

IIpouuTaiiTe TeKCT, BbIOEPUTE NPABUJIbHBIH OTBET U 3aNMIINTE
apryMeHTbl, 000CHOBBIBaIOIIME BHIOOP OTBETA

Yro sIBIISICTCSI MPUYMHON HEOOOYUCHUS:

a) UCTIOJIH30BAHUU CITUIIIKOM MPOCTHIX MO/IEIICH;

0) MCIIOJIL30BAHNH H30BITOYHO CJIOKHBIX MO/IEIICH;

B) KpPOCC-BaJIUIaIus;

') CHIDKCHHE 3HAYCHUS OIIUOKH O0yUCHHUS.

[1K-14.3.1

18

19

IIpouuTaiiTe TeKCT, BbIOEPUTE NPABUJIbHbIE BADUAHTHI 0TBETA U
3alIMIIUTE AaPryMEHTDI, 060CHOBLIB3]O].HI/IG BbIﬁOp OTBETOB
Kaxkue u3 CJICAYHOIIUX AJITOPUTMOB MAITMHHOTO 06y‘leHI/I}I ABJIAOTCA
oOyyeHueM 0e3 yuuTens:

a) Random Forest;

0) SVM;

B) k-means;

r) HeifpoHHas ceTb KoxoHeHa

,Z[) BCC BBIIIC ICPCUYNCIICHHBIC.

IIpoumTaiiTe TeKCT, BbIOEPUTE NPABUIbHbIE BADHAHTHI OTBETA U

IIK-14.¥.1




3anMIIMTE AapryMEHThbI, 000CHOBBIBaIOLIHEe BLIOOP OTBETOB
Kakue MeTop1 MaTMHHOTO 00YyUEHHSI OTHOCSTCS K CTPAaTeTuu
oOyyeHus 6e3 yuaurenem:

a) KIaccuduKkans;

0) perpeccus;

B) KJIACTEpHU3AIIUS;

T) accouuanysi.

20 IIpounTaiiTe TEKCT U 3aNMIINTE Pa3BePHYThINH 000CHOBAHHbII I1K-14.B.1
oTBeT

Jlan BpeMeHHOM psijt (YUCII0 3a00JICBIIUX TPUIIIIOM, YEJIOBEK/CYTKH):
1 |2 3 4 B 6 7 8 9 10
32 | 103 | 589 | 1201 | 3574 | 2800 | 2521 | 2005 | 1693 | 1278

CrporunosupoBath Metogom KNN mpu k=3 umcio 3aboseBmux Ha 1
miar Brepes. Pe3ynbTat 3anuiimre B YUCIOBOM pOpMaTe ¢ IeCATHIHON
TOYKOH (JIBa 3HAKA MOCJIE 3amsToN).

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AUCHUUIUIMHE OOy4aroUuxcs 3a04HOU (OpPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0me 19.

Tabmuma 19 — I[lepeueHb KOHTPOJIBHBIX pabOT
Ne /it [TepedeHr KOHTPOJILHBIX PabOT
He npenxycMoTpeHno

10.4. Meroauueckue MaTepHuabl, OTIPEICTISIONINE MIPOTICTYPhI OLICHUBAHUI
WHIUKATOPOB, XapaKTepU3YIOLUX JTarbl (OPMHUPOBAHUS KOMIETEHIIMH, coaepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTax ['YAIl, periamMeHTUpyrOUMX TMOPSAOK U TPOUEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTecTalluu O0y4yaronuxcs
I'VAIL

11. Meroauveckue ykazaHus Il 00YJArOIIUXCs IO OCBOSHUIO JTUCITATIIINHBI

11.1. Meroauveckue YyKa3zaHUS JUIsi OOy4aromMXCS II0 OCBOCHHUIO JICKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTHYSCKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe W SCHOE H3JIOKEHHEe ydeOHOro marepuaia. HasHaueHWe COBpPEMEHHOW JICKIIMH B
paMKax TUCIMIUIMHBI HE B TOM, YTOOBI IMOJIYUYUTh BCIO MH(POPMALHUIO 1O TEME, a B OCBOCHHHU
(GyHIAMEHTAJIBHBIX TPOOJEM JUCHUILIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIIUX
JOCTIDKEHUH Hay4YHOUH MbIciau. B yueOHOM miporiecce JIEKIHs BBIMOJHSIET METO0JIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ HH()OpPMaMOHHY (QyHKIMH. JICKIMS pacKpbIBacT MOHATUIHBIN ammapat
KOHKPETHOM 00jacTH 3HaHMs, €€ MpoOJEeMBbI, JaeT LEIbHOE MPEACTaBICHHE O JIUCUUIUIMHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUTUTAHAMHU.

[InanupyeMsle pe3yabTaThI IPU OCBOCHUU 00YIAIOIIMMHUC JIEKIIMOHHOIO MaTeEPHAaa;

— TIONy4eHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OTpeAeNseTCs eIeBOM YCTAaHOBKOM K KaXK/10i1 KOHKPETHOU TeMe;

— TONy4eHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEMNO/IaBaTENIeM;

— pa3BuTHEe MNpOo(ecCHOHANBHO-ACTOBBIX  KayecTB, JIOOBM K  TpPEeaMETy H
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOsIBIIEHHE HEOOXOAMMOTO MHTEepeca, HEOOXOIMMOTO JIJIsl CaMOCTOSITEIbHON paOOTHI;




— T[IOJIyYeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHHUKH U O
MIPOTHO3€ UX Pa3BUTHUS HA ONMDKANIINE TOJIBI;

— Hay4yuTbCid METOJIMYECKH 00padarhiBaTh MaTepual (BBIACHATH TJIaBHBIE MBICTH H
MOJIOKEHHSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPATH HUX B  Pa3IMYHBIX
(bopmMynHpoBKax);

— MOJIy4YeHHE TOYHOTO IOHUMAaHHS BCEX HEOOXOJMMBIX TEPMUHOB U TIOHSATHH.

JIeKUIMOHHBIA MaTepHall MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaiIoB U
HCIIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuajla IpU IPOBEAECHUU KOPOTKUX JUCKYycCUH 00
0COOEHHOCTSIX IPUMEHEHHS OT/ICNIbHBIX TEMATHK IO JTUCIUTUTHHE.

CrpykTypa pe1oCcTaBaeHN JIEKIIMOHHOIO MaTepuaa:

Tema 1.1. 3agaun MalMHHOTO OOyUYEHUS

Kontponupyemoe obyuenue. Ilpouecc cobopa manHbix. HekoHTponupyemoe oOyueHue.
[TonsiTre 06 0Oy4aroieii BEIOOPKE.

Tema 1.2. UnaTepnperanus JaHHBIX

dopmaT aHHBIX, IPU3HAKU, U3MepeHue 3P (HEeKTUBHOCTU

Tewma 2.1. Knaccuduxarnus u perpeccust

Hens 3amaun kinaccupukauus. bunapHas u  MynapTHKIAccoBas —KiacCU(pUKaIUS.
CnoXHOCTb MOJIENN KiIacCU(PUKAITIH.

Tema 2.2. AnropuT™Mbl MallIMHHOTO O0yYEHUS

HauBnbie OaiiecoBckue kimaccudukatopel. JlepeBbs pemieHuil. AHcaMOIu JIepEeBHEB
pemieHuii. MeTtoa ONOPHBIX BEKTOPOB. HelpoHHBIE CETH: MNPSMOro paclpoCTPaHEHHS,
Xonodwunna, peKyppeHTHbIE, CBEPTOUHBIE,

Tema 2.3. OneHka HEONIPEACICHHOCTH TSI KIAaCCH(PUKATOPOB

Pematomas ¢pynkuus. [IporaosupoBanue BeposSTHOCTEN.

Tewma 3.1. [IpeaBapurenbHas 00pabOTKa JTaHHBIX

Bunsr npeaBaputensHoii 06padotku. [IpeoOpa3zoBanue nanubIXx. MacmtabupoBaHue
00y4JaroIero u TeCTOBOro Habopa JaHHBIX.

Tema 3.2. Beigenenue npusHakoB

AHanu3 riaaBHbIX KOMIOHEHT. PaKkTopu3anus.

Tema 3.3. Knacrepuszanust

Heitponnas cetb KoxoHnena.

Tema 4.1. [lepekpecTHas nmpoBepka

Kpocc-nposepka. Ctpareruu nepekpecTHoi IpoBEPKHU.

Tema 4.2. Pemeryarslii TOUCK

[Ipocroii pemeryaThiii TOUCK. PemeryaTeiii HOUCK ¢ MEPEKPECTHON MPOBEPKOA.

DKOHOMUYHBINA pelIeTYaThIN MOUCK

Tema 4.3. MeTpuku

Tunel omm60k. Marpuna ommbok. TouHocTh, MotHOTa, F-Mepa. ROC-kpuBbie

Tema 5.1. ®peliMBOPKH U MAaKEThl MAIIMHHOTO O0Y4YEeHUS

3uakoMcTBO ¢ Oubmuotekamu Python: NumPy, SciPy, Pandas, Matplotlib scikit-learn,
statsmodel.

11.2. Meroauueckue yka3zaHus Ui OOYYaroIIMXCS IO BBIMOJTHEHHUIO JIaOOPATOPHBIX
pabot

B xonme BwimonHEeHHs JTaOOpaTOpPHBIX PAOOT OOyYaAOIIUKCA JOJDKEH YrayOuTh H
3aKpeNUTh 3HaHUS, MPAKTUYECKUE HABBIKH, OBIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
OKCMEPUMEHTa B COOTBETCTBHM C KBAIU(DPUKAIIMOHHOW XapaKTePUCTHKOW 0O0ydaromerocs.
Brinmonnenue mabopaTopHbIX pabOT COCTOMT W3 IKCIEPUMEHTANIbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAIMTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCs SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS TUCIUIUIMHBI, OMpenesieMoi y4eOHBIM IUIAaHOM, M OTHOCHTCA K CPEICTBaM,
00ecrevYnBaroINM PEIICHUE CICTYIONUX OCHOBHBIX 33/1a4 00y4aronerocs:



— NpHOOpEeTeHNEe HABBIKOB MCCIIEIOBAHUS MPOLIECCOB, SBICHUH U 00BEKTOB, U3y4aeMbIX
B paMKax JJaHHOW JWCIUILTUHEI;

— 3aKpeIUIeHHWEe, Pa3BUTHE U JeTalu3alus TEOPETUUYECKUX 3HAHUM, IOJYYEHHBIX Ha
TCKIHSIX;

— TOJyYeHHe HOBOW MH(OPMALIUY 110 U3y9aeMOU JUCLIUIUINHE;

— TpHOOpPETEHHE HABBIKOB CAMOCTOSITEIIBHON paboThI ¢ JIA0OpaTOPHBIM 000PYIOBAHUEM
U ipubopamu.

3amanue U TpeOGOBaHMS K IPOBEACHUIO JIA0OPATOPHBIX PabOT

3amaHus K TPOBEACHUIO JTa0OPATOPHBIX PAa0OT MPHUBEICHBI B Y4EOHO-METOAMYECKOM
nocoouu:

Mudp 004 T 23 TarapuuxoBa T.M. Meroapl MammHHOTO OOy4YeHHs: y4deOHOE
nocobue / T. M. TarapuuxoBa, B. B. Bboxenko; C.-Ilerep0. roc. yH-T a’poKOCM.
npudopoctpoenus. - Cankt-IletepOypr: Uza-so ['YAIIL, 2023. - 100 c.

Crpykrypa u opma oTuera o 1abopatopHOor paboTe
Llens pa®oThl U conepkaHue 3aaHUs.
Onucanue Xo/1a BBIMOJIHEHHS paOOTHI.
JleMOHCTpaIys IMOJTyYeHHBIX Pe3yJIbTaTOB.
BriBoibI 0 ITpoienianHoM padoTe.

OTBeTHI Ha KOHTPOJIEHBIE BOITPOCHI.

agrwNE

TpebGoBanus k ohopMIIEHHIO OTYETA O TabOpaTOPHOH paboTe

Otuer odopmitsercs corsmacao 'OCT P 2.105-2019. O6s13aTeNbHO HATMYHUE THTYJIBHOTO
JIUCTa U COOTBETCTBUE CTPYKTYPE OTYETA.

OTtyeT o0 npoaeNaHHOM paboTe BHITPYXKAETCS B INYHBIN KAaOMHET.

11.3. Meroaudeckue yKazaHus IJIsi 00YJArOIINXCsI IO MTPOXOKICHUIO CaMOCTOSTEIIHbHOM
paboThI

B xozie BBINIOJIHEHUSI CaMOCTOSTENHHON PabOThI, 00YYAIONTUICS BBITIOJHIET padoTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeJCTBEHHOTO
YUYaCTHSL.

Jlnst oOydvaronuxcss Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENIbHAas padoTa MOXKET
BKJTIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOJHEHUS CAMOCTOSTEIBHOW pabOThI, y 00ydaromierocss GopMHpYETCsI
1esiecoo0pa3Hoe TIaHUPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMATH3allMM TPUOOpPETaEMBbIX 3HAHUH, 00ECIICYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOY4YCHHS, IIOMOTACT TOJIYYUTh HABBIKH TTOBBIIICHHS
po(heCCHOHATLHOTO YPOBHSI.

MeroauyecKMMH ~ MaTepUaiaMd,  HANpPaBISIONIMMU  CaAMOCTOSATENBHYHO  palboTy
00yYarOIUXCSSBIISIOTCS:

—  y4eOHO-METOJANYECCKUN MaTepHall 10 TUCIUILTHHE;

— METOJIMYECKUE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
10 3a04HOM (hopme 0OyueHUs ).

11.4. Meroauueckue yka3zaHus s OOydYalOIUXCS MO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUUN
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEUEHHE CEMECTpa C ILIEeTbI0 OICHUBAHMS XOJa OCBOCHHS
JTUACIUATUIMHEL

Texyiuit KOHTPOJIb OCYIIECTBIISETCS Yepe3 3alIUTy pe3yIbTaToB 1a00PATOPHBIX PaboT.



JlaboparopHble pabOTHI 3AMIUIIAIOTCS B TEYCHUHM JBYX HEICHb TOCIE TMOIyYCHHS
3alaHusl. Pe3ysbTarhl 3alUTHl YYUTBIBAIOTCA IIPU IIPOBEACHUM IIPOMEXKYTOYHOHN aTTECTALMM.

11.5. Meroauueckue yka3aHus JUIsi OOYYArOIIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTeCcTaluu.

[IpomexyrouHnas  aTtecrauus  oOydaroluXcs — NpPeAyCMaTpUBAEeT  OLCHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yIbTaTOB 00ydeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — QopMa OILEHKM 3HaHW, MOJYYCHHBIX OOYdJalomIMMCS B TIpOIECcCe
W3YYEHHUs BCEH NUCUUIUIMHBI WIN €€ 4acTH, HaBbIKOB CAMOCTOSATEIbHOU pabOThl, CHOCOOHOCTH
OPUMEHATh WX ISl PEIICHUS TMPAKTUYECKUX 3a1ad. DK3aMeH, KaK IMpPaBWIO, IPOBOAMUTCS B
MEepHOJT SK3aMEHAIlMOHHOW CECCHMM W 3aBEpILAeTCsl aTTECTAllMOHHOM OLEHKOH «OTIMYHO,
«XOPOILIO», «YAOBIETBOPUTEIBHOY, «HEYA0BIETBOPUTEIHHON.

CryneHThl, YCHIELIHO BBHIMOJIHUBIINE Bce J1a0OpaTopHble pabOThl, W MPOLIEAIINE
TECTUPOBAHNE HA YUCIJIO OAJUIOB BhIIIE 85 OAIIOB OLIEHUBAIOTCS HA «OTIUYHOM.

CryneHThl, YCHIELIHO BBINOJIHMUBIINE Bce JabopaTopHble pabOThl, U MPOIIEIIINE
TECTHpPOBAaHME Ha YHCIO OayutoB Bbime 69 OamnoB m He Oonee 85 0aIOB OIGHWBAIOTCS Ha
«XOPOLIOH.

CryneHThl, YCIEIIHO BBHIMOJIHUBIINE Bce JabOpaTopHble pabOThl, WU MPOLIEAIINE
TECTHPOBAaHME HAa YHCIO OautoB BhIe 54 OamioB m He Oonee 69 0ayuioB OIGHWBAIOTCS Ha
«yIIOBJIETBOPUTEIBHOY.

CryneHTsl, BBIIOJHUBIINE HE BCe J1abopaTopHbIe pabOThl CAAIOT IK3aMEH IO BOIIpOcaM,
MIPUMEPHBII NepedeHb KOTOPBIX MpUBEIeH B Tabnuie 16.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamuce BHECIIETO
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




