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[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC BO mo nHamparieHHio
noarotoBku 35.03.06 «ArpouHKeHEpUs»
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[TporpamMa onoOpeHa Ha 3acelaHuM Kagenpbl IHEPreTHUECKUX CPEICTB M TEXHUUYECKOTO
cepuca 25 sHBaps 2024 roaa, npotokoit Ne 6.

3aB. Kadeapoii: KaH/. TeXH. HayK, JoueHT bupiokos A.JI.

Pa60qa;1 nporpamMmma  IOUCHUIINIMHBI COIJIACOBaHa Ha 3acCCOaHuun MGTOI[I/I‘IGCKOI\/'I KOMHUCCHUHU
uHKeHepHoro dakynbpTeTa 15 despans 2024 rona, mpotokoa Ne 6.

[Ipencenarenb METOAMYECKOM KOMUCCHM: KaH. TEXH. HAYK, TOUEHT bepaenuunkos E.A.



1 Hean u 3a0aun y4eOHOM TN CHUININHBI

Heas — popmupoBanue komneTeHuui 3 HeKTHBHOro MPUMEHEHHSI METOJ0B MAIIMHHOTO
00y4eHUs JUIs pPeIIeHHs arpOTEeXHUYECKUX 3a1ad.
3agaum JUCHMIIMHBI

e U3y4YeHHE M TPAKTHYECKOE OCBOCHHE TEXHOJOTMH HCCIENOBAHUS MJaHHBIX, HUX
BU3yaIN3alli U HHTEPIPETAINH;

® [U3yuyeHHE U TPAKTUYECKOE OCBOEGHHE METOJOB U  MPOTrPAMMHBIX
KJIaccu(UKaIUMK, YUCIOBOTO IPOTHO3UPOBAHUS U KJIACTEPU3ALINHY;

e W3y4YeHHE M NMPAKTHYECKOE OCBOCHHE METOJIOB M NPOrPAMMHBIX CPEICTB OOHApYKEHHUS
3aKOHOMEPHOCTEHI Ha OCHOBE AacCOLMATHUBHBIX IPABWI M MOHIDKCHHS DPa3MEpHOCTH
JIAHHBIX;

® TIOJyYCHHE HAaBBIKOB IPOIPAMMHUPOBAHUS CHCTEM HCKYCCTBEHHOTO MHTEIIICKTA.

CpEnCTB

2 MecTo aucuuniauebl B cTpykrype QOII

JucuuruinHa «MamHHOe 00ydeHHe B arpOMHXKEeHepun» BXoauT B moxynb b1.0.07
«VICKyCCTBEHHBI MHTEIUICKT» M OTHOCHUTCS K o00s3arenbHOM 4acTu brmoka 1. JucrumivHbI
(Momynu) OCHOBHOW 0Opa3zoBaTelbHOW mporpammsbl Beiciiero oOpaszoBanus (OOII BO) mo
HarpaBieHuto moAarotoBku 35.03.06 «Arpouwmxkenepusi». MHaekc mo ydeOHOMY IUIaHy —
b1.0.07.03.

JucuuruinHa «TexHosoruu c6opa v MOArOTOBKU JaHHBIX B arpOMH)KEHEPUN» U3ydaeTcs
B 4 ceMecTpe Ha OCHOBE 3HAHUM, MMOJIYYEHHBIX NPU U3Y4EHUH NUCLUHUIUIMH «BBeneHue B TEOpuUIo
UCKYCCTBEHHOI'O MHTeIUIeKTa», « TexHonaoruu coopa U NOArOTOBKH JITaHHBIX B arpOUHKEHEPUN»,
«Matemaruka». Pe3ynpTaTbl H3Yy4eHUS JOUCHUILUIMHBI BOCTPEOOBAaHBI B XOJA€ H3yYCHHS
HOCHEAYIOIUX JUCHUIUIMH MoAyist «VCKycCTBEHHBI MHTEIEKT», B XOA€ Yy4eOHOW u
IPOM3BOJICTBEHHON NpPAaKTUKH, a TAaKXKE MNpPU IOATOTOBKE BBIMYCKHOW KBaNIH()UKALMOHHOM
pabotel. @opMa MPOMEKYTOUHON aTTECTAIIMN — SK3aMEH.

3 Komnerenuuu oOyuawuierocsi, (popMupyemMbie B pe3yJbTare OCBOCHHS
AUCHUIINHBI

JucuuninHa HarnpaieHa Ha (GOpMUPOBAHKE CIEAYIOUIMX KOMIIETEHIINM BhITYCKHHUKA!

Kon n HaumeHoBaHue
KOMIICTCHIINN

Kon n nanmMeHoBaHMe HHIUKATOpA
ITOCTHIKEHUS KOMIIETEHIIUNA

I1K-14. Cnocoben
HCIOJIb30BaTh CUCTEMBbI
UCKYCCTBEHHOTO
UHTEJJIEKTA B PELLIEHUN
3a/1a4 aHaJIMu3a,
IIPOrHO3UPOBAHUS,
IUIAHUPOBAHUS, CHHTE3a U
MIPUHATUS PELICHUI

NIIK-14.1. BeiOupaeT METOIbI peuieHus 3a/1a4 ¢
HUCIIOJIB30BAHUEM CUCTEM I/ICKYCCTBGHHOI‘O HNHTCIIJICKTA
HIIK-14.2. Pemnraer 3a1a4u ¢ MCIIOIBL30BAHUEM CUCTEM
I/ICKYCCTBGHHOI‘O HNHTCIIJICKTA

[IK-15. Criocoben
pa3pabarbIBaTh U
MIPUMEHSITh METOJIbI
MalIMHHOTO O0YUeHUS IS
pelIeHus 3a1a4

NIIK-15.1. [IpoBoauT aHanu3 TpeOOBaHUMN U ONPEILISICT
HEOOXOIUMBIE KIIACCHI 3a/1a4 MAITMHHOTO 00Y4ICeHHUS
NIIK-15.2. OnpenensieT METPUKH OTICHKH PE3YJIbTaTOB
MOJICTTMPOBAHUS ¥ KPUTEPHH Ka4eCTBA TOCTPOCHHBIX
MoJee

WIIK-15.3. [IppHMMaeT y4acTHe B OLIEHKE U BBIOOpPE
HCIIOJIb3YEMBIX METOZIOB MAlTMHHOTO 00Yy4eHHUS




4 CTpyKTYypa ¥ co/iep:KaHue TUCUUIIIHMHBI
OO0t 00beEM JUCHUILIMHEL COCTABIAET 4 3aUeTHBIE €AUHULIEL.

4.1 CTpyKkTypa AMCUMILINHBI

Bcero yacos
Bun yae6HOIt Harpy3Ku (ounas dopma)
2 ceMecTp

AyauTopHble 3aHATHUA (BCEro) 28
B mom uucne:

Jlexumm 14

JlabopatopHbIie pabOTHI 14

IIpakTuueckue 3aHsTUA -
CamocTosiTeibHasi padoTa (Bcero) 107
Bun npoMexxyTouHOM aTTecTanuu 3K3aMeEH
KonTposas 9
O6mas Tpya0€MKOCTh, YacChl 144
3a4€THBIC CTUHUIIBI 4

4.2 Cogepxanue pa3iejioB IUCHUINIHHBI

Pazoen 1. Beeoenue 6 mawunnoe ooyuenue

[TonATus «Hayka O JaHHBIX», «MalIMHHOE 0OydeHue» (nayiee aHri. machine learning,
ML), «uHTemIeKTyanbHbIM aHanmu3 JaHHbIX». CocraBmstomme ML: XpaHeHuWe TaHHBIX:
abcTparupoBaHue: 0000IIeHHE: OIEHKA. JTambl peleHns 3aaad ¢ ucnoib3oBanueM ML: cOop
JTAHHBIX: UCCIIEZIOBAaHKME U MTOATOTOBKA IaHHBIX: 00Y4YE€HUE MOJEIH: OLEHKA MOJENH: yIyUllleHUEe
mojenu. Tumel BXOOHBIX JaHHBIX. THIIBI adrOpUTMOB MamuHHOTO o0O0y4enus. Ilogbop
AJITOPUTMOB I10 BXOJIHBIM JIaHHBIM. bubinorexu Python i MammmHHOTO 00y4eHMs.

Pazoen 2. Hccneoosanue 0annulx, ux eu3yaiuzayus u WUHmepnpemayus

IIpeoOpa3oBanue JaHHBIX, MMOCTPOEHHE BBHIBOAOB IO JAaHHBIM M OIICHKA DPE3YJIbTaTOB.
CtpykTypbl JaHHBIX. YuciaoBele mepeMeHHble. M3MepeHue CpeaHuX 3HA4YeHUMW: CpeaHee
apupmMeTrueckoe M MeauaHa. M3mepenuwe pazOpoca: KBapTHIM M MATHYMCIOBAs CBOJKA.
Busyanuzanusi 4McioBBIX NEPEMEHHBIX: JWarpaMMbl pa3Maxa; TMCTOrpaMMbl (pa3OueHus 1o
WHTEpBajaM M IUIOTHOCTh). HTeprpeTaluss 4YiCIOBbIX JAHHBIX: PABHOMEPHOE U HOPMAJIbHOE
pacnpenenenue. M3mepenwe  pasOpoca:  gucmepcus H  CTaHJApTHOE  OTKJIOHEHUE.
Kareropuanbusle nepemennsle. Moga. B3aumocssizsu Mexay nepeMeHHbIMU. Busyanuzanus
OTHOINICHUIA: TruarpamMmbl pazopoca. MccinemoBanue B3auMOCBsI3€i: IEPEKPECTHBIC TAOIHUIIBI.

Pa3zoen 3. Memoowl knaccuguxkayuu

Knaccudukanmss ¢ HCMOIb30BaHMEM MeETOJa ONMKAWIIMX COCEACH: YTO Takoe
KiIaccuuKaIus MeToaoM Ommkaimx coceneit; anroput™ K-NN; n3mepeHue cTeneHn cxoacTBa
C TIOMOIIBIO PACCTOSIHUS;, BBIOOP MOIXOASIIEr0o K MOATrOTOBKA JaHHBIX JI MCIOJIb30BAHUS B
anroputme K-NN; mouemy anroputm K-NN HaswiBatoT jeHuBBIM. BeposTHOcTHOe oOyucHue,
KJaccu(puKkanusi ¢ HWCIONIb30BAaHMEM HAMBHOTO 0ali€COBCKOTO KiacCH(UKATOpa: HaWBHBINA
OaifecoBckmii  Kiaccu(UKATOp; OCHOBHBIE TIOHATHS OalWECOBCKMX METOAOB; HAWBHBIN
0alleCOBCKHMI alTOPUTM: KJacCHU(UKAIUS 10 HAUBHOMY OailleCOBCKOMY aJITOPUTMY; KPUTEPU
Jlanmaca; WCHONB30BaHUE YHCIOBBIX IPU3HAKOB B HAWBHOM 0alieCOBCKOM allTOPUTME.
Knaccudukanmsi ¢ ucnonb3oBaHueM JEPEBhEB PEIICHUM W TPABWII: JIEPEBbS PEIICHHI; BHIOOD
JYYILIEro pa3fesieHHs; COKpalleHue nepesa pemennid. Ciyuaiiapie neca. I'paiueHTHbIN OyCTHHT.

Pa3zoen 4. Memoowl uucnoeo2o npozHo3uposanus



[IporHo3upoBanre YUCIOBBIX JAHHBIX, PETPECCHOHHBIC METOJbI: MOHSITHE PErPECcCHH;
IpOCTasi JIMHEWHAsl pEerpeccus; OLEHKa METOJOM HAMMEHBIINX KBAJApaToOB; KOPPESLHNY;
MHOKECTBEHHasl TUHEWHAs perpeccus.

Pazoen 5. Oonapysicenue 3aKonomepHocmeil Ha OCHO8e ACCOYUAMUBHDBIX RPAGUL

AccornaTtuBHbIe TTpaBuiia. THUIBI 33134, PEMIaeMbIX C UCIIOIB30BAHUEM aCCOLMATHBHBIX
npaBuil. AlroputM Apriori Ui IOUCKa acCOIMATUBHBIX MPABUJI, TPEUMYIIECTBA U HETOCTATKU
anropuT™a. M3MepeHne MHTEPECHOCTH TpaBWiIa: MOAJEpKKa u goBepue. [loctpoeHue Habopa
npaBuiI MO NMpUHIUNY Apriori. BeisiBiIeHHe 4acTo MOKyNaeMbIX MPOAYKTOB B COOTBETCTBUU C
aCCOIMAaTUBHBIMU TIPABUIIAMH.

Pazoen 6. Memoowl knacmepuzayuu

Uro Takoe kmactepusanus. Kiactepusamms Kak 3adada MAIIMHHOTO OOYYCHHSI.
ANTOpUTM KJIaCTEpU3alMM METOJAOM K-CpelHUX: NpeuMyIlecTBa M HEIOCTaTKH METoa;
UCIIONIb30BAHNE PACCTOSHUS JIsi pa3OuMeHUs Ha KIAcTepbl W BHECCHHS W3MEHEHUM; BHIOOD
KoinuuecTBa kiactepoB. (CerMeHrtanusi pblHKAa [UIsi  MOJPOCTKOB C  HCIOJIB30BaHUEM
KJIACTepU3aIMUd METOIOM k-CpeaHuX.

Pa3zoen 7. Memoowvl nonusicenus pazmepHocmu OGHHbIX

JIJ1st 4ero MOHMKAIOT Pa3MEepHOCTh JaHHBIX. METO]I TI1aBHBIX KOMIIOHEHT, HOBasi CHCTEMa
KOOpAWHAT, JOCTOUHCTBA U OI'PpaHUYCHHUA MCTOA. Wcmonb3oBanue METOAA I'JIaBHBIX KOMIIOHCHT
JUTS IOHWYKEHUST pa3MEPHOCTH JaHHBIX B arPOMHKCHEPHBIX 3a/la4aX MAIIMHHOTO O0yUYCHHSI.

4.3 Paznesnl JUCHUIIMHBI H BUJ 3aHATHI

3‘;‘; Pa3znen nucnuniInHbBI Jlexknun JI3 CPC Bcero

1. Paznen 1. BBenenue B MammmHHOE 00y4eHHE ) 2 11 15

2. Paznen 2. MccnenoBanue qaHHBIX, MX BU3yaIH3aLHs U 2 2 16 20
MHTEPIPETALHS

3. Paznen 3. Meronsl KiaccupuKkaiim 2 2 16 20

4. Paznmen 4. MeTobl 9iCI0BOTO MTPOTHO3UPOBAHHS 2 2 16 20

5. Paznen 5. OOHapykeHUE 3aKOHOMEPHOCTEH Ha OCHOBE 2 2 16 20
ACCOITMATUBHBIX MPABIII

6. Pazgen 6. MeToab! KilacTepu3zauuu 2 2 16 20

7. Pazgen 7. MeToapl NOHUKEHUS Pa3MEPHOCTH JaHHBIX 2 2 16 20

Bcero 14 14 107 135

ITpumeuanne: JI3 — naboparopusie 3ausaTust; CPC — camocrosTensHas paboTa cTyIeHTa

S Marpuua popmMupoBaHus KOMIIETCHIUHN 110 IMCIUIIHHE

Ne Komnerenmun Oouree
wn Pasnaennl, TeMbl TUCHUTILIAHBI IK-14 TK-15 KOJIH'ECTBO.
KOMIIeTeH il

1. | BBenenue B MalImHHOE OOYYCHUE

2.. | UccrnenoBanue JaHHBIX, X + + 2
BH3YJIM3aIUsl © UHTEPIPETALIUS

3. | Merop! K1accupuKamu + + 2

4. | Meroabl YUCIOBOIO + + 2
MIPOTHO3UPOBAHUS




N Komnerenuuu Ooburee
w/n Pasnaennl, TeMbl TUCHUILIAHBI IK-14 TK-15 KOJIHECTBO
KOMIIEeTeH il
5. | OGHapyxeHHe 3aKOHOMEPHOCTEH Ha + + 2
OCHOBE aCCOLMATHBHBIX IPABHUIT
6. | Meroasl KIacTepU3alun + + 2
7. | MeToapl HOHMWKEHHUS PAa3MEPHOCTH + + 2
JIAaHHBIX

6 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0beM ayaWTOpPHBIX 3aHATHA Bcero — 28 yaca, B TOM 4YHCIe JIGKIMM — 14 4Yacos,
nabopatopHbie paboThl — 14 yacos.
VYaenbHbI Bec 3aHATHI, TPOBOAMMBIX B HMHTepakTUBHOU ¢dopme, 100% ot obdbema

ayIUTOPHBIX 3aHATHUM.

Hcnoab3yemble
Bun HHTEPAKTHBHbBIE KonnuecrBo
Cemectp HaumeHoBaHUe TeMbl
3aHATUSA o0pa3oBaTejIbHbIE 4acoB
TeXHOJOT U
4 Jlexiuss | BBenmenue B MammHHOE 00y4eHHE Jleknus-Bu3yanuzanus 2
4  — HccrenoBanue TaHHBIX, UX BU3YaIU3aIis U Jlexmust-Bu3yanu3amus 2
HMHTEPIPETALHS
4 Jleximst | Metoasl Kinaccudukayu Jlexnus-Bu3yanusanus 2
4 Jlexuus | MeTozbl YMCIOBOTO MPOTHO3UPOBAHUS Jlexuus-Buzyanuzanus 2
4 Tlexuus OO0HapyKeHUE 3aKOHOMEPHOCTEH Ha OCHOBE Jlexuus-Buzyanuzanus 2
aCCOIMATHUBHBIX MPABUII
4 Jlexums | MeTozpl KiacTepusanuu Jlexuus-Buzyanuzanus 2
4 Jleximsa | MeTobpl MOHMXKEHUS! Pa3MEPHOCTH JaHHBIX Jlexuus-Buzyanuzanus 2
4 3 JlabopaTopHBIif MPAKTUKYM 110 TUCIUATUINHE JlabopaTopnas pabdora 14
«MarmrHHOE 00yUYCHHE B arpOUHIKCHEPUI»
HTroro: 28

7 Y4eOHO-MeTOAUYECKOe O0ecleYeHne CaMOCTOATEIbHOH PadoThl CTYJAE€HTOB.

OueHouyHbIe

cpeacTBa

A1 TeKyllero

KOHTPOJIA

leOMC)KyTO‘IHOﬁ aTTeCTallii 110 U TOTraM OCBOCHHUA NHUCIHUILIJINHBI

7.1 IlepeyeHb OLIEHOYHBIX CPEICTB

yCIeBaeMoCTH,

Kommerenmmn

Nuaukatopel JOCTHXEHUS
KOMIIETEHIIU U

OneHouHbIE CpeICTBA

[1K-14. Criocoben
HUCIIOJIb30BaTh CUCTEMbI
HCKYCCTBEHHOT'O MHTEJJIEKTa
B PEIICHUH 33/]a4 aHaJIn3a,
MIPOrHO3UPOBAHUS,
IJIaHUPOBAHUA, CHHTC3a U
MIPUHSTHUS PEIICHUN

NIIK-14.1. Beibupaet
METOAbI peH_IeHI/I}I 3a4a4 C
HCIIOJb30BAHUEM CHCTEM
I/ICKyCCTBeHHOFO HHTCJIIJICKTAa
UIIK-15.2. Pemraer 3agauu ¢
HCIIOJIB30BAHUEM CUCTEM
HCKYCCTBEHHOT'O MHTEJICKTA

1. 3amaHus 01 BEIIOJIHEHUS
1a00paTOpHBIX PadoT.

2. 3aga"us it

CaMOCTOSITENTbHON PaOOTHI.
3. Bonpocsl k 3a4ery.

[IK-15. Criocoben
pa3pabarbIBaTh U IPUMEHSTh
METOAbI MAIITMHHOI'O
00yJeHUS )11 pEeIICHUS

UIIK-15.1. [IpoBoaut
aHanu3 TpeOOBAHMM U
oTpeeNsieT HeOOXOAMMbIE
KJIACChI 33]1a4 MAITUHHOTO

1. 3amanus M1 BBITOJIHEHUS
abopaTOPHBIX padoT.

2. 3amanus mis

CaMOCTOSTEIILHON PabOTHI.




WNHnukaTopbl TOCTHXKEHUS

. OneHouHblE CpeCTBA
KOMITETEHIIHH

Kommerenmmn

3aja4 oOy4eHus 3. Bonpocsl K 3a4ery.
UIIK-15.2. Onpenensier
METPUKH OTIEHKH
pE3yIbTaTOB
MOJIETTUPOBAHUS U KPUTEPUU
KauecTBa MOCTPOSHHBIX
MoJeen

NIIK-15.3. [Ipunumaer
y4acTHE B OLICHKE U BBIOOpE
HCIIOJIb3YEMBIX METOJIOB
MalTuHHOTO 00YJYCHUS

7.2 TumnoBble KOHTPOJbHBbIE 3aJaHUSl W MeTOJAHYECKHMe MAaTepHAaJIbl,
onpeaesOIIAe MPoueaypbl OeHUBAHNUS 3HAHUNA, YMEHUI, HABBIKOB U (HUJIN)
ONbITA  JEATEJbHOCTH, XapPaKTepU3ylIIMX JTanbl  (GOpMHUPOBAHMS
KOMIIeTeHIIUH

OO0pa3ubl 3a1aHNH 1JI51 CAMOCTOSITEILHON PadoThI:

[To utoram caMoOCTOSITENHPHOW PabOTHI CTYIEHT TOTOBUT OTYET, BKIIIOYAIOIIMI B ceOs
OTBCTBI Ha BOIPOCHI M PCUHICHUC BaHaHHﬁ, npeaAnojaraBmuxcsa K BBIIOJHCHHUIO B XOIC
CcaMOCTOSTENbHON paboThl. OTUET cAAETCS MPETOIaBaTEeNI0 B 3JIEKTPOHHOU (opMe.

3aganust I CaMOCTOAITEIbHON PpadoThl Mo pasaeiny «BBeneHue B MalIMHHOE
o0yueHue»:

1. Kak Bbl cumtaere, yeM MamuMHHOE OOyUEHHE OTIHYAETCS OT HHTEIUIEKTYaJbHOTO

aHaJIM3a JaHHBIX (€CJIH 9TU MOHATUS OTINYAIOTCS IPYT OT Apyra)?

[TpuBeauTe MpUMEPHI UCIIOJIB30BAHUS METOI0OB MAIIMHHOTO O0yUYEHUSI.

3. IloaroroBbTe MHTEIIEKT-KapTy, BKIIOYAIOIIYI0 B ce0sl MpPECTaBI€HHUE COCTaBISIONINX
MalIMHHOTO 00yUeHUs: XpaHEHUE NaHHBIX: abcTparupoBanue: 0000IICHNE: OIICHKA.

4. TlpuBeauTte onmucaHue 3TANOB PEUICHUS 3a/a4 C UCMOJIb30BAHUEM MAlIMHHOTO O0Yy4EHHUS:
cOOp MaHHBIX: UCCIIEJIOBAHKUE U TIOJITOTOBKA JAHHBIX: 00YYCHHE MOJICTU: OIICHKAa MOJEITH:
yIIydIllI€eHUE MOJIEIIH.

5. Jlaiite omucaHuWe THUIIOB BXOJHBIX JaHHBIX, HCIONB3YEMBIX IPU PEIICHUU 3a1ad C
MTOMOLUIBIO0 METOJIOB MAIIMHHOTO O0YYEeHHSI.

6. IlepeuucnuTe TUIBI AITOPUTMOB MAIIIMHHOTO OOYUEHHUSI.

7. Kak momOupaeTcsi METOI MAIlTMHHOTO OOYUEHHUsI JIsl pEIICHUs KOHKPETHON TPUKIaTHON
3amaun? Uto BimsieT Ha BEIOOp MeTo1a?

8. KakoBo HazHaueHHME W BO3MOXKHOCTH OuOImoTek Ombmmorexku Python mms MammmHHOTO
oOyueHusi (nmaiiTe 3aKIIOYCHHE HA OCHOBE aHaiaW3a JOKYMEHTAIMH pPa3pabOTUYHMKOB
OMOINOTEK).

9. IlpuBenuTe omMcaHUEe KpUTEPHEB APPEKTUBHOCTH M KadecTBa (PYHKIMOHHWPOBAHUS
CUCTEMbl HCKYCCTBEHHOTO HWHTEJIEKTa: TOYHOCTh, PEJIEBAHTHOCTb, JOCTOBEPHOCTb,
[[EIOCTHOCTb, ObICTpOTa  pemIeHWs  3a]a4,  HAJACKHOCTh,  3alIUIICHHOCTH
(YHKIIMOHUPOBAHUS CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA.

10. IlpuBenuTe ommcaHue METOJIOB MOCTAHOBKH 3a/1a4, MPOBEACHHS M aHAJIN3a TECTOBBIX U
SKCIIEPUMEHTAJBHBIX  HCIBITAHUH  pabOTOCIIOCOOHOCTH  CHUCTEM  HCKYCCTBEHHOTO
WHTEJUIEKTa, B TOM YHCIIE CHCTEM MAIIMHHOTO O0yUYeHUSI.

11. Tlepeuncnute METOABI U KPUTEPUHU OIICHKH KadyeCcTBa MOJICICH MAIIMHHOTO OO yJCHHS.

N



12.

[TpuBenute conepxaHue YHH(PUIIMPOBAHHBIX U OOHOBIIIEMBIX METOJOJIOTUU OMUCAHWS,
cOopa 1 pa3MeTKH JaHHBIX, a TAK)KE MEXaHHU3MOB KOHTPOJISI 32 COOJIIOICHIEM yYKa3aHHBIX
METOIOJIOTHH.

3agaHusA 1JIs1 CAMOCTOSITEIbHONH padoTsl mo pasneay «McceienoBanue JaHHBIX, MX

BU3yaJIM3allusl 1 HHTEpHpEeTAllUs):

N =

Boo~NoO

RBO©O~NOR~WNE

12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

22.
23.

0.
. Yro riacut mpaBuiio «68-95-99.7»7
12.
13.
14.

0.
1.

JInst KakuX 1eJiei BBIMOJHAETCS UHTEPIPETalUs TaHHbIX ?

Yro Takoe CTpyKTypa JaHHBIX?

Kaxue 6a30Bbie HA0OPHI U3MEHEHHI 0OBIYHO MPUMEHSIOTCS B YHCIOBBIM JaHHBIM?
[Touemy B x0j€ UCCIIEIOBAHMS JAHHBIX 3alpaIlIMBAIOT KaK CPEAHHUE, TaK U MEIUAHHBIE
3HAQYEHMS YACIOBBIX ITEPEMEHHBIX ?

Urto Takoe «IsATHYMCIIOBast cBoaAKa»? [[1s Kakux 1enei oHa UCIOJIb3yeTCs?

Urto oToOpakaeT nuarpamma pasmaxa?

Uro orobpaxkaer rucrorpamma?

Kax BBITTIAINT rucTOrpaMma paBHOMEPHOTO paclpeesICHUs?

Kax BbITIISIIUT KpHUBasi HOPMAJIbLHOTO pacupeeaeHus?

Uto uzmepsieTcs CTaHAAPTHBIM OTKJIOHEHUEM?

Urto oToOpaxkaeT TabauIla 4aCTOTHOCTH?
Jl1is Kakux 1enei cTpouTes nuarpamma pasopoca?
UTo Moka3bpIBaIOT MEPEKPECTHBIC TAOIUIIBI (KPOCC-TAOIHIIBI, TAOIUIIBI COTPSIKEHHOCTH)?

3aganus 1J151 CAaMOCTOATEILHOM padoThl Mo pasaeny «MeToabl KiaacCH(PUKAIMID):

B uem 3akimogaercs cyth Metoaa k-NN?

[TpuBeauTEe IPUMEPHI 3a/1a4, PEIIaeMbIX ¢ UCHob30BaHreM MeTona K-NN.

KakoBsl mpenmymiectBa metoaa K-NN?

Kaxossl HegocTaTkn metona k-NN?

Kak n3mepsiercst cTeneHb cXoCTBa MEXTy IK3eMIUISIpaMH Habopa JaHHBIX ?

Kakum o0pa3om BeIOMpaeTcs nmoaxopsiiee K?

UYT0 Takoe «MUHUMAKCHAas» HOpMaIu3auus?

Kakum 00pa3oM BBIMOTHAECTCS CTAHJAPTU3AIMS 110 Z-OLeHKe?

Urto Takoe «pUKTUBHOE» KOJIUPOBaHUE?

[Toyemy anroputm K-NN Ha3bIBatOT JIeHUBBIM?

W3yuute moKyMeHTanuo pa3padboTunkoB Oubmmoreku ScCikit-leam (B wactu peanuszanuu
metona k-NN.

W3zyuute npumep ucnois3oBanus metona K-NN st kimaccudukaiimm JaHHbIX.

Urto Takoe «BEpOSTHOCTHOE O0YUCHHE?

B uem 3akmouaercst cyTh pabOThI HAMBHOTO 0aECOBCKOTO Kiaccudukaropa?

[MpuBeauTe mpuMepsl 3a/ad, pPEelIaeMbIX C HCIOJIB30BAaHWEM HAMBHOTO 0alleCOBCKOTO
Kiaccudukaropa.

KaxoBbl mpenMyIiecTBa HauBHOTO OaliecoBCKOTO Kinaccudukaropa?

KaxkoBbI HegocTaTKi HAMBHOTO OaiiecoBCKOTo Kitaccudukaropa?

[ToueMy anropuT™M Ha3bIBAIOT HAUBHBIM?

W3yuute MOKyMeHTAIMio pa3paboTunkoB OuOamoTeku SCikit-leam B wactu peanuszanuu
HAaWBHOTO 0aliecOBCKOTO Ki1accudukaTopa.

W3yuute mpuMep HCHONB30BaHHMS HAWMBHOTO  OalleCOBCKOro  anroputma  JJis
KJ1accu(pUKaLUK TaHHBIX.

Jlnst kKakux 1esel HCnoyib3yI0TCs METOIbI IEPEBHEB?

[Touemy rpyrmma METOJOB MOTYYHIIa TAKOE HAa3BaHHE?

[TpuBenuTe MpUMEPHI 3a/1a4, PEIIAEMBIX C UCTIOJIH30BAHUEM JIEPEBHEB.



24. Y10 TaKoe «pPEeKypCUBHOE CETMEHTHPOBAHUE)?

25. Kakum o6pa3om paboTaeT anroput™ aepesa pemenuit C5.0?7

26. Kakum o6pa3om BbIOupaeTcs my4inee paseneHue?

27. C KaKoi LIeTbI0 BBIMOJTHAETCS «COKpAIIEHUE» JAepeBa perieHni?

28. M3yunTe NOKYMEHTAIMIO Pa3paboOTUYMKOB OMOIMOTEKM B YaCTH peajH3allliH JCpPEBhEB

pELICHHUIA.

29. 3yunTte npuMep UCTIONb30BaHUS IePEBa PELICHUN IS KIacCU(pUKAIIMU JAHHBIX.
30. B gem 3akimtodaercs CyTh pabOThI CO CITy4alHBIMU JIECAMH?
31. Kak paboraet rpagueHTHbIH OycTHHT?

3agaHusa A1 CAMOCTOSATEJNBHOM PpadoThl  pasgeny JMCHMILUIMHBI  «MeToabl

YUCJI0BOI0 IIPOrHO3UPOBAHUS»:

NoogkrwhE

JIns kakuX 1eyie HCIoJIb3YI0TCS METOIbI perpeccuu?

[IpuBeauTe MOHATHE PETPECCHUH.

[IpuBeauTte mpuMepsl 3a/1a4, pelIaeMbIX ¢ UCIOJIb30BaHUEM PErPECCUH.

Kak onpenensiercst npocras JuMHENHAs perpeccus?

[IpuBenuTe onricaHue OLIEHKU METOAOM HaUMEHBIIIHUX KBAJIPATOB.

Kak paccuntbiBaercs ko3 duuuent koppensuuu [lupcona?

[IpuBeguTe omucaHue MHOKECTBEHHOW JIMHEHHOW perpeccuu. B dem 3akimodaroTcs
MIPEUMYIIECTBA U HEAOCTATKU JAHHOT'O METOAa?

W3yuuTe MOKyMeHTAIMio pa3paboTunkoB OuoOaroTeku SCikit-leam B wactu peanusanuu
JIMHEWHOH PETrpeCCHuH.

N3yunTe nmpuMep  HMCMNOJB30BAHWS  JIMHEWHOM  perpeccud i YHCIOBOTO
IIPOrHO3UPOBAHUS.

3agaHus 1Js1 CAaMOCTOAITEJBHOM PpadoThl pasgeny AuCHUILIMHBI «OOHapy:xkeHue

33KOHOMepHOCTeﬁ Ha OCHOBC€ aCCOIMATUBHBIX IIPpaBUJD»:

W

©xoNo A

B dem 3akmmrouaercs CyTh METOJIa aCCOLIMATUBHBIX MTPABHII?

Kaxkue 3amaun pemiaroTcst ¢ UCNOJIb30BaHUEM JaHHOTO MeToj1a?

K kakomy Tumy MeTOJOB MalIMHHOTO OOYY€HHS OTHOCHTCS METOJ| acCOLMaTHBHBIX
npaBui1?

B gem 3akimogaercs cyTh MeToma Apriori?

B kakux oubnuorexax Python peannsoBan MeTo1 acCOIMATHBHBIX MPABHIT?

Kakum 06pazom npousBoautcs o0ydeHue moaenu?

Kakue napameTpsl HEOOX0IMMO yKa3aTh Ui 3amycka o0yueHus ?

Kaxk mpoBeputh 3 heKTHBHOCTH MOIETH?

Yro He0OXOAMMO CIeNaTh, YTOOBI MOBBICUTH 3(h(heKTHBHOCTH MOETN?

lO Kaxk coxpanutb accormaTuBHbBIC TTpaBuiIa B daii win GppeiiM TaHHbBIX?

3aganus JAJM  CaMOCTOAATEIbHOW PpaldoThl pasgeny AUCHUILVIMHBI «MeToabl

KJacTepu3sanum»:

ourwbdE

Uro Takoe «kimactepusaiusa»? Uem Kiiactepuszaius OTIHYASTCS OT KiaaccuuKanuu?
Kakwue 3amaun pemaroTcs ¢ UCoJb30BAHUEM METOJIOB KilacTepu3aiuu’?
[Tepeuncnure uzBecTHble Bam MeTOIbI KiTacTepU3aLIHH.

B dem 3akmiouarcs cyTh MeTOAAa K-CpEIHUX ?

[epeuncinte TOCTOMHCTBA U HEOCTATKH MeTo1a K-cpeTHuX

B kakux oubmmorexax Python peannsosan meron K-cpeanunx?



7. Ilpoananu3upyiiTe JOKyMEHTalUMI0 pa3padoTrunkoB Oubmmorek. Kakum o6pazom
MPOU3BOIUTCS 00yueHne Mojenmn? Kakue mapaMeTpbl HEOOXOIUMO yKa3aTh JIIS 3aIycKa
o0yuyenusa? Kak nmpoBeputh 3¢ppekTnBHOCTH MOJETU?

8. Uto HeoOXoauMo crienaTh, 9TOOBI MOBBICUTH A((HEKTUBHOCTH MOACIN?

W3yuute mpuMmep pelieHus 3adadyd ¢ UCIOJb30BaHHMEM Merona  K-CpeaHux

(https://coderlessons.com/tutorials/pytlion-tecimologies/iiznaite-inashiiinoe-obuchenie-s-

python/ml-algoritm-klasterizatsii-k-srednikh ).

©

3agaHus A1 CAaMOCTOSATEJNBbHOH PpadoThl  pasaeny JMCHMILUIMHBI «MeToabl
NOHUKEHHS] PA3MEPHOCTH JAHHBIX»:

B uem 3akmrouaercst mpuHIUI PabOTHI AITOPUTMA TOHUKEHUS PA3MEPHOCTH JIAHHBIX ?
Kaxkue 3a1aun pemaroTcst ¢ UCMOJIb30BAaHUEM JaHHOTO aJIrOpUT™Ma?

B kakux 6ubmmorekax Python peann3oBan gaHHBIN anropuT™m?

[Tpoananu3upyiite nHPOPMALHIO pa3padOTINKOB CPEACTB BU3yaTU3aIINH.

el N =

OO0pa3usbl 3agaHnii 1J1s1 1a00paTOPHBIX padoT:

[To uroram BbIONHEHUs JTAa0OPATOPHOI PabOTHI CTYAECHT AEMOHCTPHPYET PE3YNIbTaThl
paboThI MPOrpaMMBl MPENOAABATEIN0, IPEABAPUTEIBLHO pa3padoTaB TECTOBBIE CIydaH, a TaKkKe
C/IaeT B JIEKTPOHHOM BIII€ OTYET, COJCPKAIIUI MOPATOK BBHITIOJIHEHUS paObOTHI.

JlabopaTopnasi padora «IIporpaMMHBIE HHCTPYMEHTbI, He00XOAUMBbIE LIl
BbINOJIHEHH I JIA00OPATOPHBIX PA0OT M0 MAIIMHHOMY 00Y4YEeHHI0)

Llenbp paboTHI: yCTaHOBKAa M MPAKTHYECKOE H3YUYEHHE MPOTPAMMHBIX WHCTPYMEHTOB,
HEOOXOMUMBIX [UIsl JAbHEHIIEr0 BBIMOTHEHHUS KOMILIEKCA JIaDOpaTOPHBIX paboT Mo Kypcey
«MammHHOe 00y4YeHHE B arpOUHKCHEPHUUY.

[Ipy uCnonb30BaHUU METOJOB MAIIMHHOTO OOYYECHHs I PEIICHUS Pa3IuYHbBIX
NPaKTUYECKUX 3a/a4y, KaKk MpaBUJIO, HCIONB3YIOT s3bIK Python B WHTepakTUBHOW cpene
paspadorku  (Interactive Development Environment, IDE), mno3Boustomieid  OBICTPO
KOPPEKTHUPOBATh UMEIOIIYIOCS MPOorpaMMy, U Habop OMOIHUOTEK ISl pacyeTOB M BU3YAITH3allUN
pe3ynbTaroB. [[ist BRITOIHEHUS 1a00paTOPHBIX PadOT MOHANOOSTCS CIEIYIONINEe HHCTPYMEHTHI:

e Python (Bepcun 2.7 viu 3.5, B 3aBUCUMOCTH OT JTUYHBIX TIPEATIOYTCHUH);
e OubaMoTeKH s361ka Python:

NumPy — st paGoThl ¢ MHOTOMEPHBIMH MAacCUBaMU JAHHBIX, BKJIFOUAs MATPHUIIBI,

SCiPy — [1st BBIUMCIIEHUS] MATEMAaTHYECKUX (QYHKIIUN (MHTEPIOSINS, HHTETPHPOBAHNE,

muddepennmpoBanue, 00padoTKa CUTHAJIOB U T.J.),

Pandas — 11 MaHUITYTUPOBAHMS YMCIOBBIMH TaOJIMIIAMU ¥ BPEMEHHBIMHU PSIIaMH,

Matplotlib — st Bu3yanu3anuu 1aHHBIX,

Scikit-Learn — s WCIONb30BaHUS METOAOB MAIIMHHOTO OOy4YeHHUs (COKpaleHUs

pa3MepHOCTH, KJIACTEPHU3AINH, PETPECCHHU U T.]11.).

DT OUOJIMOTEKH MOKHO YCTAHOBHTD C TIOMOIIBIO PiP-MEHEKEpa MaKeTOB, HATMCAHHBIX
Ha Python, u3 repmunana: pip install numpy scipy pandas scikit-learn;

® UHTEpaKTHUBHAas cpena pa3paboTrku Anaconda. MoOXXHO TakKe HCHOJB30BaTh CpEAy
PyCharm.

JlaGoparopHas padora «bunapHas kiaccupukanus 00beKTOB»

Llens pabOTHI: HAYYNUTHCS BBHIYUCIATH KOI(DGHUINEHTH pa3Aeisionield JIMHAN U BEINYNHY
orctyna (margin) npu OMHapHON Kiaccu(uKaui 0ObEKTOB.
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Teopust 11 BeIOMHEHUs TaOOpaTOPHON pabOTHI AOCTYIHA HA CIEAYIOMIMX CTpaHHUIAX

caifra: https://proproprogs.ru/ml B pa3menax:
[TocTaHOBKa 33ja4M MALTUHHOTO 00Y4EHUS
Jlunetinas monens. [lonsaTre mepeodyueHus
CriocoObl OIIeHUBaHUS CTENICHH Nepeo0yUeHHsI MOIeIen
VYpaBHEHHE IMIIEPIUIOCKOCTH B 3a/1a4ax OMHApHOU KitacCH(UKAIN
Pemenue npocroii 3a1aun OMHAPHON Ki1acCU(pUKAIIIH

3ananue Ha 1a00paTOpHYIO paboTy (10 BapuaHTaMm):

1. Ucnonb3ys pHCYHOK CBOEro BapuaHTa, HEOOXOIMMO  BBIYHCIUTH

KO3 PHUIMEHTHI 711 pa3Aessatoiei JINHUH.
2. BpUMCINTB OTCTYMBI.
IIpumep BapuaHTa 3a1aHus
X

0l 1 X

1

BECOBBIC

BapuanTtel 3amanuii npuBeneHsl B ydeOHOM mocoOuu: MeTopl MallMHHOTO OOY4YeHHS:
METOAMYECKHE yKa3aHHUs K JIabopatopHbIM paboTtam /cocT. C. M. HamecTHUKOB. — YIIbSHOBCK :

VaI'TV, 2022. - 19 ¢. — URL: http://tk.ulstu.ru/lib/method/lab_ml 1.pdf
Coneprxanue oTyera:

1. TuTynbHBIH JUCT C Ha3BaHWEM JIAOOPATOPHOW PabOTHI, HOMEPOM BapuaHTa, (GamMuIHei

CTYJIEHTAa U TPYIIIBI.
2. Pacuets! 17151 BeCOB pa3ienstomel JUHUH.
3. Pacuetsl nist oTCTYMOB.

4. BbIBOJBI IO MOJTYYCHHBIM PE3YJIBTATAM.

JlaGoparopnass  padora «OOy4yeHMe JIMHEHHOr0  AJropuTMa

KJIaccupuKanum 00pa3os ¢ MOMOIIBIO IPAANEHTHOI0 AJTOPUTMAa»

OMHapHO

HGHB pa6OTI>II HAaYy4YUTBHCA PCAJIM30BBIBATHL AJITOPUTM T'PAJUCHTHOI'O CITYCKa IS 3ada4u

00yJeHUs TMHEHHOM MoIeT OMHApHOH Kiaccudukanuu oOpas3oB.

Teopuss s BbIMOMHEHHS JAOOpaTOPHOM palbOTHI JOCTYMHA Ha CTPAaHUIE caifTa:

https://proproprogs.ru/ml B pa3menax:

Jluneiinas mozens. [Tonarue nepeobydeHus

CriocoObI OIIEeHUBAHUSI CTETICHH MEPEO0yUCHUST MOIEIICH

YpaBHEHHE IMIEPIUIOCKOCTH B 33aa4ax OMHAPHON KiIacCU(pUKAIIIH
Pemenue npoctoii 3aaun OMHApHOU KiaccuuKaum

OyHKIUY NTOTEPH B 3a/1a4ax JUHEHHOM OMHApHON KilacCHpUKaUu
Croxactuueckuii rpagueHTHbIN ciyck SGD u anroputm SAG

[Tpumep ucnonp3oanus SGD npu GMHAPHOM KiaccHupHUKAMA 00pa30B

NogkrwdpE

3ananue Ha 1a00paTOpHYIO paboTy (10 BapuaHTam):
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1. B ¢aiine iris data.py nmansl oOywaromue BBIOOPKM (1O BapuaHTaM) s OOy4eHHUs
JUHEWHOTO aJropuT™Ma OMHApHOU KilaccuuKkauu 00pa3oB.

2. BoimonHuTh O00ydeHHE JHMHEHHOW Mojenud (HalTH 3HA4YeHHUS BEKTOpa BECOBBIX
KO2(DPUITMEHTOB ¢ MOMOIIBIO TPAAUEHTHOTO AJTOpUTMA (IIPOTPaMMBbI, HAITMCAHHOW Ha
sa3bike Python), KOTOpBIi JOKEH MUHUMHU3UPOBATh BETMUMHY SMIIUPHUUYECKOTO PHUCKA.
[Tpumep BapuaHTa 3a7aHUs
®yHKIMSA NOTEph Ul peanu3aluy rpagauenTHoro anroputMa Q(M) = (1 — M)? u eé

MIPOU3BOIHAS.
Conepsxanue oTyera

1. TuTynpHBI JUCT C Ha3BaHHEM JA0OpPATOPHOM pabOThl, HOMEPOM CBOETO BapHaHTAa,
(bamunueit cTyaeHTa u rpymibl.

2. MareMaTu4yecKkue BBIKJIAIKU, HEOOXOUMBIE JJIS peaT3alliy alirTOpUTMa 00yIEeHUSI.

3. Tekct mporpamMmbl OOy4eHHUs JMHEHHOW MOJENU C HCIOJB30BAaHHEM TI'PAJUEHTHOTO
anroputMa Ha si3bike Python.

4. PeszynpTarel pabOThl HporpamMMbl B BHAE Trpaduka MHOXKECTBa TOUEK OOydarolei
BBIOOPKHU (KaXKIbl KJIACC TOYEK JOJDKEH OBbITh NMPEACTaBIEH pa3HBIMU MapKepaMu H
L[BETaMH) U MTOJIyYE€HHOM pa3Jestoel TMHUH.

5. BbIBOJIBI 110 OTyYEHHBIM pe3ybTaTaM.

JlabopaTtopHas paGora «HcciaenoBanue padornl L2-peryiasipuzatopa B 3amaudax
perpeccum»

Lenb paboThl: M3y4UTh OCOOCHHOCTH paboThl L2-perymspusaTopa Ha MpUMeEpe 3aauu

anmpoOKCUMaNK (PYHKITUU JTHHEHHOW MOJIENBIO.

caura:

o whE

oo

Teopust 11 BeIOMHEHUs TaOOpaTOPHON pabOTHI AOCTYIHA HA CIEAYIOMIMX CTpaHHUIAX
https://proproprogs.ru/ml B pasgenax:

OyHKIUY TOTEPh B 3a/1a4ax JUHEHHON OMHAPHOHN KJIaCCH(HUKAIIHIH.

L2-perymnsipu3zarop.

Maremarrueckoe 000CHOBAaHUE U MPUMEP PaOOTHI.

L1-perymspuzarop.

Otmnuns mexnay L1- u L2-perynspuzaTopamu.

BepositHocTHBIH B3rsia Ha L1 u L2-perynspusaropsl.
3ajanne Ha TabopaTOpHYIO padboTy (TI0 BapuaHTaM).

ATNnpoKCUMHpOBATh (omHcaTh) (GYHKIMIO 33JaHHOTO BapHaHTa C MOMOINBIO JIMHEHHOMN
MOJIEIH.

CocTaBuTh 00yUaIONIyl0 BEIOOPKY CIENYET M3 BCEX YETHBIX WHICKCOB CTEHEPHPOBAHHBIX
3HAYCHHUU (PYHKITUH.

Bbruncnute 3HaueHus K03()(OUIMEHTOB BEKTOpa BECOB Ul KBAaAPAaTUUECKOH (PYHKIIUU
noTephb (B 3aa4ax perpeccuu, OObIYHO, UCTIOIB3YIOT UMEHHO TaKyi0 (YHKIIUIO TTOTEPH),
KOTOPbIE MUHUMH3UPYIOT SMIIUPHUECKUIN PUCK.

Bbruncnaute nporuo3sl GyHKIIMU C TOMOUIBIO MTOJIYY€HHOM MOJIENH JJIsl BCETo rana3oHa
3HAYEHUM.

Brerancnure ko3¢ dunmneHTs BeKTopa BecoB ¢ L2 perynspuzatopom.

Jl51s1 HOBOM MOJieM OBTOPUTE BBIUMCIIEHUE MPOTHO30B (DYHKIIMH IS BCETO TUAra3oHa
3HAYEHHH.

Bce nmporpammsl peanuzoBath Ha sizbike Python ¢ ucnons3oBanuem makeroB NUMPY u
Matplotlib.
[Tpumep BapuanTa 3amaHus: QyHKuus a8 uccnenosanust L1 m L2-perynspuszaropon

y(x) = ——, x € [0;10;0,1].

10 + x2 ’
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BapuanTel 3a1anuil puBeeHb! B yd4eOHOM MocoOuu: MeToabl MAlIMHHOTO O0YYEHUS:

METOJMYECKHE YKa3aHus K JJabopaTopHbIM padoTtam /coct. C. M. HamecTHUKOB. — YIbSHOBCK :
Val'TVY, 2022. - 19 ¢. — URL.: http://tk.ulstu.ru/lib/method/lab_ml _1.pdf

agrwNE

Conepxanue oTyera

TuTynpHBINA TUCT ¢ HA3BaHUEM Ja00OpPaTOPHOI pabOTHI, HOMEPOM CBOETO
BapuaHTa, (haMHUIIMEH CTyICHTa U TPYIIIIbI.

MareMaTHuecKue BBIKIAAKH Ul peaTn3aliui alrOPUTMOB.

TekcTsl mporpamMMm ¢ pe3ysbTaTaMi UX padOTHI.

BbIBOIBI IO IOJTYYEHHBIM PE3YiIbTaTaM.

JlabopaTopHas padora «Peaqmu3annsi HAMBHOTO 0aileCOBCKOro KiaaccupukaTopa»

Llenp pa®oTh: HAy4YUTHCS CTPOMTH HAMBHBIM OaliecoBCKui KiaccuukaTtop U € €ro

MTOMOIIIBIO BHITIOJNHATH OMHAPHYIO KJIACCU(UKAIINIO 00Pa30B.
Teopuss Uit BBIMOMHEHHA JlaOOpaTOpHOM pabOThI JOCTYMHA Ha CTpaHULE caifra:

https://proproprogs.ru/ml B pa3menax:

ourwbdE

agrwn

Jlorucruueckast perpeccusi. BeposTHOCTHBIH B3I/ HA MAIIMHHOE O0yueHUe
BeposaraocThsiil B3risia Ha L1 u L2-perynsipuzaTopsl

®opmyna balieca mpu pelieHn KOHKPETHBIX 3a1a4

baitecoBckuii BpIBOJI. HanBHas GaliecoBckast KiacCupUKaIus

layccoBckuii 6aiiecoBCkuii KiiacCupUKaToOp

JIuneitnpiil guckpumuHant Ouiiepa

3amanus Ha 1abOpaTOpHYIO paboTy (IO BapUaHTaM)

[TocTpouth (peanu3oBath Ha si3pike Python) HamBHBIN OaliecoBckHil KiaccuduKaTop HA
OCHOBe, CIIEAYIOIINX JaHHBIX 00yuaromiel BBIOOPKH (11 CBOETO BapUaHTA).

[Tonarath, YTO TNPU3HAKK HE3aBUCUMBI M pAaCIpelieieHbl MO0 TayCCOBCKOMY 3aKOHY
(HOpMaJIbHOM TUIOTHOCTH pacIpeesieH s BEPOSATHOCTEH ).

Hns nanHOM oOydvaromiell BBIOOPKH TOJCYMTATh YHCIO W TPOIEHT HEBEPHBIX
KJaccupuKauii.

OTo0pa3uTh OOy4YarOIIyI0 BHIOOPKY B BUIE Tpaduka TOYEK Ha TUIOCKOCTH (OOBEKTHI
Pa3HBIX KJIACCOB JOJIKHBI OBITh UMETh pa3Hble MAPKEPHI U LIBET).

Conepxanue oTyera

TuTynpHBIA JTUCT C Ha3BaHMEM JAOOpaTOPHOM pabOThl, HOMEPOM CBOEr0 BapHaHTa,
bamunueii cTyeHTa v rpymnibl.

Pacuertsl, cBsI3aHHBIE C TOCTPOSHHEM HAMBHOTO 0alleCOBCKOT0 KilacCH(pHKaTopa.
[Iporpamma, peanusyronias HAMBHBIN 0aiieCOBCKUN Ki1acCU(PUKATOP.

I'paduku u pe3ynbTaTel pabOThI IPOrPAMMBI.

BbIBOIBI 110 TOJTyYEHHBIM pe3ybTaTaM.

JlabGoparopHasi padora «Peanm3anusi ajropurmMa Meroja ONMOPHbIX BEKTOPOB sl

3aa4u OMHAPHOM KJIacCHPUKALIUN

[enb paboThI: peain30BaTh METO]T OTMIOPHBIX BEKTOPOB (SVM) 11 3a1aun OMHAPHOM

KJIacCU(PUKAIIAH.

Teopuss s BbINOMHEHHS JAOOpaTOPHOM palbOTHI JOCTYMHA Ha CTPAaHUIE caifTa:

https://proproprogs.ru/ml B pa3menax:

1.
2.
3.

BBenenue B MeTo1 OMIOPHBIX BEKTOPOB (SVM)

Peanuzamus meTona onopHbIX BEKTOpoB (SVM)

Meton onopHbIX BeKTOpoB (SVM) ¢ HENTHHEHHBIMU siApaMU
3aanus Ha 1ab0paTOpHYIO paboTy (10 BapHaHTaM)
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13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24.
25.
26.
217.
28.

0.
1.
12.

Heob6xoaumo noctpouts (peanu3oBath Ha s3bike Python ¢ mpumenenuem nakera Scikit-
Learn) nuHEWHBIH BapWaHT METOJA OMOPHBIX BEKTOPOB, IS JAHHBIX OOydaromen
BBIOOPKU (JUIsI CBOETO BapHAHTA).

st nanHOM oOydwaromieli BBIOOPKH TIOACYMTATh YHCIO W TPOIEHT HEBEPHBIX
KJaccuuKauii.

OTo0pa3uTh 0Oy4YarOIIyI0 BHIOOPKY B BUIE Tpaduka TOYEK Ha TUIOCKOCTH (OOBEKTHI
Pa3HBIX KIIACCOB JOJIKHBI OBITH UMETHh Pa3HBIE MapKEphl U IIBET), a TAKKE MOIYICHHYIO
(B pe3yabTare 00y4deHUsT) Pa3aeISIFONTYO JIMHHIO.

Coneprxanue oTyera

TuTynbHBIA JIUCT C Ha3BaHHWEM JA0OpPATOPHOW pabOTh, HOMEPOM CBOETO BapHAHTA,
dbamunmeli CTyieHTa U TPYIIIHL

[Tporpamma, peanu3yroiias METO/l OTIOPHBIX BEKTOPOB

I'paduku u pe3ynbTaTel pabOThI IPOrPAMMBI.

BbIBOIBI 110 TOJTyYEHHBIM pe3yJIbTaTaM.

Bomnpocsl 1u1st 3k3amMeHna

[ToHsATHS «HayKa O JAaHHBIX», «MAIIMHHOE OOYUYCHHE», «MHTEIUICKTYaJIbHBIH aHaju3
JTAHHBIX».

Cocrapnsiomye MaIIMHHOTO OOYYEHHWs: XpaHCHHWE [aHHBIX: a0CTparupoBaHHE:
00o00111eHNE: OIICHKA.

DTanbl penieHus 3a/1a4 ¢ UCTI0Ib30BaHUEM MAIIMHHOTO O0yUCHHS:

Turbl BXOIHBIX TaHHBIX.

THIBI aTOPUTMOB MAIIMHHOTO O0YYCHHSI.

[Toxbop anropuTMOB MO BXOTHBIM JaHHBIM.

bubmuorexku Python st MarmmHHOTO 00yUYCHHMS.

[IpeoOpazoBanue TaHHBIX, TIOCTPOCHHUE BHIBOJIOB IO JAHHBIM U OLIEHKA PE3yJIbTATOB.
CTpyKTypbl JaHHBIX. YHCIIOBBIEC IEPEMEHHBIE.

N3mepenune cpeHNX 3HAYCHUN: cpeiHee apuPMETHIECKOE U MEIaHA.

H3mepenue pazdopoca: KBapTHIIN U ISITHYUCIIOBAs CBOJIKA.

Busyanuzanus 4icIoBbIX IEPEMEHHBIX: TUarpaMMbl pa3Maxa; FTHCTOrpaMMbl (pa30oueHuUs
110 UHTEPBAJIaM | IJIOTHOCTH ).

NHuTepnperanus 4uCIOBBIX JaHHBIX: pABHOMEPHOE H HOPMAJBLHOE pacipesiciieHue.
H3mepenue pa3zdopoca: aucrepcus H CTaHAapTHOE OTKJIOHeHHEe. Moga.

B3aumocBsi3u Mexy mepeMeHHBIMHU.

Busyanuzanus oTHOIICHHI: TUarpaMMsbl pazopoca.

HccnenoBanue B3auMOCBSI3EH: IEPEKPECTHBIC TAOIUIIBI.

Knaccudukanms ¢ HCTIOIb30BaHIEM METO/1a OJIMKAUIIIAX COCEEH.

BepositHOocTHOE 00yueHue, KiaaccuuKanus ¢ UCIOIb30BaHUEM HauBHOTO 0aile€COBCKOTO
Kkiaccudukaropa.

Knaccudukanus ¢ uCoib30BaHUEM JIEPEBLEB PEIICHUN U MPABUII.

[TporHO3UpOBaHKE YHCIOBBIX TaHHBIX, PETPECCHOHHBIE METO/IBL.

AcconmaTtuBHbIE TpaBUia. TUIIBI 3a/1a4, PEIIAEMbIX C UCIOJIB30BAHUEM aCCOIMATUBHBIX
paBUIIL.

Anroputm ApPriori st OUCKa acCOIMATHBHBIX MPAaBHWJI, MPEUMYIIECTBA U HEIOCTATKH
QITOPUTMA.

N3mepenne MHTEPECHOCTH MPaBUIIA: TIOACPKKA U TIOBEPHE.

[Toctpoenne Habopa mpaBwIT IO TPUHIKITY APFiori.

Krnacrepuzanus kak 3agaya MalllMHHOTO 00 yUEHUSI.

AJITOPUTM KJIacTEpU3aIMi METOJI0M K-CpeTHuUX.

[TonmxkeHne pa3sMEPHOCTH JTAHHBIX.
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29. [lpumeHeHNe MeTOAa TJIaBHBIX KOMIIOHEHT JJIsSi TIOHIKEHHUS PAa3MEPHOCTH JIaHHBIX B
arpOMHKEHEPHBIX 3a/1a4aX MAIIMHHOTO O0y4YEeHUSI.

YPpOBHU OLleHKH KOMIIETEeH WA
— 0a30BbIi 55-69 Gamios,
— mnoBeimeHHbIi 70-100 6amnos.

IIpenonaBarens  NPOBOAMT  CUCTEMATHYECKUMH  KOHTPOJIb  3HAHUN  CTYJEHTOB,
OPUEHTHUPYSCh HA IIEPEUYEHb BOIIPOCOB JIUIs IPOBEACHUS 3a4eTa.

Kputepuu oneHuBaHus 0TBeTa CTy/J€HTa Ha 3a4eTe

OtBer Ha 3aueTe oueHHMBaeTCs UcXons u3 40 OGamioB (MakcuMmym). bumer comepkut
TEOPETUYECKHI BOMPOC M TPAKTUYECKOE 3a/laHue, TMpenojaBarelb MOXKET 3a/1aBaTh
JIONIOJTHUTEIbHBIE BONPOCHI. [10JIHBIA OTBET HA OCHOBHOM BOIIPOC OLIEHMBAETCS MAaKCUMyM B 20
0ayIoB, MpeanoiaracT cBOOOMHOE HM3J0XKEHHE (HE YTEHHE) BCEro HeoOXOIMMOTO MaTepuaia,
OTBETHl CTY/AEHTa Ha YTOYHSIOLIUME BOIPOCHI, €CIM OHU ecTh. lIpaBUNBHBIM OTBET Ha
JOTIOTHUTEIBHBIA BOTPOC OIEHUBAETCS MakCUMyM B 5 OamwioB. [IpaBuUibHOE BBHITIOTHEHHE
MIPaKTUYECKOTO 3aaHus olleHuBaeTcs B 20 6aios.

Kpurtepun oueHku j1a00paTopHbIX padoT U CAMOCTOATEIbHONH PadoThI CTyAeHTa (OT
0 o 10 GayoB):

— 9-10 é6annoe BbICTABISIETCS CTYIEHTY, €CIM pabOTa BBHIMNOJIHEHA CAaMOCTOSTENBHO WU
MOJTHOCTBIO BEPHO; MPEACTABICH OTUET, COACPIKAIIMNA Pe3yabTaThl BHIOJHEHUS 3alaHUH
paboOTBl M OTBETHI Ha KOHTPOJBHBIE BOINPOCHI; CTYAEHT aHAJIU3UPYET pPE3yJbTaThl,
MOJIyYECHHBIE B XO/1€ BBITTOJIHEHHS pabOThI, IeNIaeT BHIBOIBI.

— [-8 6annog BBICTABIACTCS CTYJIEHTY, €CIIM pab0oTa BBIIIOJHEHA CAMOCTOATENBHO, B LIEJIOM
IIPaBUJIbHO, HO UMEIOTCS HEKOTOpPbIE HETOYHOCTH B BBINOJIHEHUM 3alaHUM UM OTBETax
Ha KOHTPOJIbHBIE BOIIPOCHI; PEICTABICH OTYET, COACPIKAIIUNA PE3yIbTaThl BHITOTHEHHS
3aJJaHUi M OTBETbl HAa KOHTPOJIbHBIE BOINPOCHI; CTYIAEHT aHAIU3UPYET pe3yJbTaThl,
MOJIyYCHHBIE B XO/1€ BBIITOJIHEHHS pabOThI, IeNIAaeT BHIBOIBI.

— 5-6 6annog BBHICTABIAECTCS CTYJIEHTY, €CIIM pab0OTa BBIIIOJHEHA CAMOCTOATENBHO, B LIEJIOM
IPaBUJIbHO, HO UMEIOTCS HEKOTOPbIE HETOYHOCTH B BBINOJIHEHUM 3a/laHUM UM OTBETax
Ha KOHTPOJIbHBIE BOIIPOCHI; PEACTABICH OTYET, COACPIKAIIMUNA PE3yIbTaThl BHITOTHEHHS
3afjaHUi  J1aOOpaTOpHOW pPabOTBl M OTBETHl HAa KOHTPOJBHBIE BOIPOCHI;, CTYIEHT
UCTIBITHIBACT 3aTPYAHEHUS MPHU MPOBEICHUM aHAN3a PE3yJbTaToOB, MOJIYYEHHBIX B XOJ€
BBITIOJIHEHHS JTAOOPATOPHOM pabOTHI, M (OPMYIMPOBKE BHIBOJIOB.

— 3-4 fanna BHICTABIAETCS CTYACHTY, €CIHM CTYJCHT HE 10 KOHIIA CHPABUIICA C 3a/laHUEM,
HE COBCEM BEpPHO OTBETWUJ Ha KOHTPOJIBHBIE BOIPOCHI, OJHAKO O(GOPMUI OTYET IO
pe3yabTaTaM paboThI.

— 1-2 6anna BuICTaBNIAETCA CTYIEHTY, €CIIM CTYJEHT HE 10 KOHLA CIPABUJIICS C 3a/laHUEM,
HE COBCEM BEpHO OTBETHJI Ha KOHTPOJIbHBIE BOIPOCHl, HE O(GOPMHI OTYET IO
pe3yabTaTaM paboThI.

— 0 6annoe BHICTABISACTCS CTYICHTY, €CIIU CTYIEHT HE CIPABHJCS C 3a/JlaHUEM, HEBEPHO
OTBETHUJI Ha MPEJICTaBICHHBIC BOIIPOCHI.

7.3 Illkana M KpUTEePpHUM OLECHHBAHMS KOMIIETCHIMH HA Pa3JIN4YHbIX IJTANax HMX
¢dopmupoBanus

IIIxana oreHMBaHUS KOMIIETECHIIHIA:

15



Onenka B 100-6aa1bHOMH

Onenka B 5-TH 0aJILHOM

YpoBenn

c¢(popMHUPOBAHHOCTH
HKase HIKaje .
KOMIIeTeHIH i
0-54 Gamutos HEYJOBIETBOPUTEIILHO (HE Henocrarounslii ypoBeHb
3a4TEHO)
55-69 6ayutoB YJIOBJIETBOPHUTEINILHO (3a4TEHO) IToporosslil ypoBeHb
70-85 GamioB XOPOIIO (3a4TECHO) [IpoaBHHYTEIA YPOBEHB

86-100 GaioB

OTJINYHO (3aYTEHO)

Bricokuii ypoBeHb

Kputepuu orieHnBaHus KOMITETCHIUMN:

HNupukatopbl Kpurepuu oneHnBaHusA KOMIETEHIHI
JOCTHKEHUSI I . I . B "

N —— OpOroBbIii YPOBEHb POABHMHYTBIH YPOBEHb BICOKHIi YPOBEHb
T1K-14. Criocobeu He 3HaeT ocHOBHBIE 3HaeT OCHOBHBIC METOBI | JIeMOHCTPHpYeT
HCIIOB30BATE METO/Ibl pELIeHUs 3a/1a4 C | pelleHus 3a7a4 ¢ rjy0oKoe 3HaHUe U

HCTOJIb30BAHUEM CUCTEM | MCIOJb30BAHUEM CHUCTEM | MOHMMAHME: OCHOBHBIX
CHCTCMBI HCKYCCTBEHHOTO HCKYCCTBEHHOI'O METOJIOB peLIeHHs 3a1a4
HCKYCCTBEHHOTO UHTENIEKTa; KNacChl MHTEINEKTa; KIACChI C UCTIONb30BaHUEM

HUHTCIIJICKTA B
peuieHuu 3aaa4y
aHaJu3a,
MPOTHO3UPOBAHUS,
IUTAaHUPOBAHMS,
CHUHTC3a U ITPUHATUA
peleHui

3a7a4, peraeMbIX ¢
HCIOJIb30BAHHEM CHUCTEM
HCKYCCTBEHHOTO
MHTEIJICKTa, U KPUTEPUHU
OLICHKH MOJTYy4aeMbIX
Pe3yJbTATOB PELICHHS
He ymeeT BbIOUpaTh
METO/IbI PEIICHUS 3a/1a4 C
HCTOJIb30BAHUECM CUCTEM
HCKYCCTBEHHOTO
MHTEJUICKTA; IPUMCHSATH
METO/IBI OOpAIICHUS K
[EJICBBIM MIEPEMEHHBIM U
3aJ[aHUsI UCXOTHBIX
JIAHHBIX U OTPaHUYCHUIL;
OLICHUBATh MOJTYyYCHHBIC
Pe3yNbTaThI PEIICHHS
3aj1a4 C MCIOJIb30BaAHUEM
CHCTEM UCKYCCTBEHHOTO
HHTCIIJICKTAa

3a/a4, perraeMbIx ¢
HCIIOIB30BAHUEM CUCTEM
HCKYCCTBEHHOTO
WHTEIUICKTa, U KPUTSPHUU
OLICHKH MOJTy4aeMbIX
PE3yJIbTATOB PELICHUS
YMeeT BHIOMpPATH METOIBI
pelieHus 3a1a4 ¢
HCIIOJIb30BAHUEM CUCTEM
UCKYCCTBCHHOTO
WHTEJUICKTA; MPUMECHATh
METOBI OOpaIleHus K
[[EJICBBIM NICPEMCHHBIM U
3aJaHUs UCXOIHBIX
JIAHHBIX U OTPaHUYCHUH;
OLICHUBATh MOJTYYCHHbIC
PE3yJIbTATHI PEIICHUS
3a7a4 C UCIIOIL30BAHUEM
CHCTEM UCKYCCTBEHHOTO
HHTCIIJICKTA

CUCTEM HCKYCCTBCHHOTO
HMHTEJUIEKTA; KJIACCOB
3a]a4, pelraeMbIx C
HCIIOIB30BAHUEM CUCTEM
HCKYCCTBEHHOTO
WHTEJUICKTA, U KPUTCPUEB
OLICHKH MOJTy4aeMbIX
Pe3yJIbTaTOB PEIICHUS
ITos1HOCTHIO BEPHO U
CaMOCTOSITEILHO YMeEeT:
BBIOUPATH METOIBI
peleHus 3a1a4 ¢
HCIIOIL30BAHUEM CUCTEM
HCKYCCTBEHHOTO
UHTEJUIEKTA; IPUMEHSThH
METO/IbI OOpAICHUSI K
LENIEBBIM [IEPEMEHHBIM U
3aaHUs UCXOTHBIX
JIAHHBIX U OTPaHHYCHUN;
OIICHUBATD MOJYYCHHBIC
Pe3yabTaThl PELICHHUS
3a7a4 C MCITOJIL30BaAHNEM
CHCTEM HCKYCCTBEHHOTO
HMHTEJIEKTA

ITK-15. Cnocoben
pa3pabarbIBaTh U
MPUMEHSTh METOJIbI
MAIIMHHOT'O
0o0yJeHus Ist
penieHus 3a1a4

He 3naer npuHIUNE U
METObI MALIMHHOTO
00yUYeHWS, THITHI U
KJIacChl 3a/1a4
MAaIIMHHOTO O0YYeHHS;
METOJbI U KPUTEPHUH
OLICHKU KauyecTBa
MoJiesield MaIllInHHOTO
00yUCHHUS;, KITACCHICCKHE
METO/IbI ¥ AJITOPUTMBI
MAaIIMHHOTO O0YYCHUS:
IIpEeIUKTUBHbBIE 00yueHHe
C y4uTeJeM,
JECKPUNTHBHBIE —
oOyueHme 0e3 yIuTes.
He ymeer conoctaBuTh
3a71a4aM MpeaMeTHON

3HaeT NPUHLIMIIBI U
METO/Ibl MAIIHHHOTO
00y4YeHHS, THITBI U
KJIacChI 3aa4
MAaIIMHHOTO 00Y4eHNS;
METOJIBI 1 KPUTEPUH
OLICHKH Ka4ecTBa
MoJiesiell MalllmHHOTO
00y4eHUsT; KIIacCHYEeCKHe
METOJIbl ¥ AJITOPUTMBI
MAaIIMHHOTO O0yUYeHUsI:
NpeIMKTUBHBIE 00yUeHHe
C yuuTeseMm,
JECKPHUIITHBHBIC —
oOyueHne 6e3 yauTens.
‘YMmeer conocTaBuTh
3a7la4aM MpeIMETHON

JemMoHcTpHpYeT
rjay0okoe 3HAHUE U
NMOHUMAaHMe: IPUHIIUIIOB
¥ METOJIOB MAIlIMHHOTO
00y4YeHHS, THITHI 1
KJIaCCHI 3aa4
MaIIMHHOTO 00Y4eHHS;
METOJIbl U KPUTEPUH
OLICHKH Ka4ecTBa
MoJiesiel MalllnHHOTO
00yUYCHHS; KITACCHICCKHIX
METOJIOB U aITOPUTMOB
MAaIIMHHOTO O0yUYeHUsI:
NPEIUKTHBHEIE 00yUYeHIe
C YUHTEIIEM,
JIECKPUTITHBHEIC —
obOydeHne 6e3 yIuTelsl.
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HNuaukatopsl
JOCTHKEHHS
KOMIeTEeH Mt

Kputepnu oueHnBaHus KOMIETEHIMIA

IToporosblii ypoBeHb

IIpoaBUHYTHIH YypPOBEHDb

Brbicokuii ypoBeHb

00J1aCTH KJIaCcChI 3a1a4
MaITHHHOTO 00YYCHUS;
OTIPEeTSITh KPUTEPHU U
METPHUKH OLIEHKU
pe3yJIbTaToB
MOJICIIUPOBAHUSI TIPH
MMOCTPOCHHUU CHCTEM
HCKYCCTBEHHOTO
UHTEJUICKTA B
HCCIIeAyeMOl 00acTu;
NPOBOJIUTH
CPaBHHUTEINbHBIN aHAIN3 U
OCYIIECTBIISITh BHIOOD
METOJIOB U aITOPUTMOB
JUTSL pEILICHUs 3a/1a4
MAIUHHOTO O0yUYeHHUSI.

001acTH KJIaCCHI 3a/1a4
MAaITMHHOTO 00yUeHUST;
OTIPE/ICIIATh KPUTEPUU U
METPHKHU OLCHKU
pe3yJbTaToB
MOJICITUPOBAHHUS [TPH
MOCTPOCHUU CHCTEM
HCKYCCTBCHHOTO
WHTEJICKTA B
UccleyeMoil 00aacTu;
MIPOBOJIUTH
CPaBHUTEIbHBIN aHAIN3 U
OCYIIECTBISITh BBIOOD
METOJIOB U &ITOPUTMOB
JUTSL pEIICHUS 33124
MAIIIUHHOTO O0YYCHHSI.

IMoTHOCTHIO BEPHO U
CaMOCTOSITEILHO YMET:
COIOCTABUTb 3a7a4aM
TPEIMETHOM 00J1acTH
KJIacChl 3a/1a4
MAIIMHHOTO O0Y4eHUS;
OMPENENATh KPUTCPUH U
METPHUKHU OLCHKH
pe3yJIbTaToOB
MOJEIMPOBAHHUS IIPU
HOCTPOEHHUHU CUCTEM
HCKYCCTBEHHOTO
MHTEIJICKTA B
HCCIeyeMOi 001acTH;
MIPOBOAUTH
CPaBHUTEIbHBIN aHAIN3 U
OCYIIECTBISITh BBIOOD
METOJIOB M aJITOPUTMOB
JUTSL PEICHUS 33134
MAIIMHHOTO O0YYCHUSI.

8 YueboHO-MeToquYecKOe U MHPOPMAIMOHHOE O00ecTiedeHne TUCUMIINHBI

8.1 IlepeyeHb OCHOBHOII M ONMOJHHUTEJIbHOW Y4eOHOU JMTepaTypbl, HEOOXOAUMOI AJIs1
OCBOECHHUS TUCUMILIUHBI (MOIYJIs1)

OcHoBHas1 JInTEepaTypa:
1. JlumanoBckas, O. B. OcHoBbl MammHHOrO 00y4yeHus: ydeOHoe mocoome / O. B.

JIumanosckas, T. . AndepreBa. - 2-e usz., crep. - Mocksa: ®JIMHTA W3a-Bo Ypai.
yH-Ta, 2022. - 88 c. - ISBN 978-5-9765-5006-3 (OJIMHTA); - TekcT: 3JIeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/189137

TutoB, A. H. Python. O6paGoTka naHHBIX: ydeOHO-MeTonuueckoe mocobue / A.H.
Turos, P.®. Ta3suena. — Kazaup: U3n-so KHUTY, 2022. - 104 c. - ISBN 978-5-7882-
3171-6. — Tekcr: amextponnbii. — URL: https://znanium.com/catalog/product/2069264
(mara obOpamenus: 05.06.2023).

JlonotHUTEILHASI JIUTEPATypa:
1. Kooanbo, Jlyuc Ilenpo Iloctpoenue cucremM MammHHOTO oOydeHHsl Ha si3bike Python /

Jlync Ilenpo Koanvo, Buu Puyapt; nep. ¢ aurin. A. A. CnuHkuHa. - 2-e u3l. - Mocksa:
JIMK  IIpecc, 2016. - 302 ¢ - Tekcr: omekrponnbii. -  URL:
https://znanium.com/catalog/product/1027824

Huxutuna, T. II. TlporpammupoBanme. OcHoBbl Python / T. Il. Hukurtuna, JI. B.
Kopones. — Cankr-IlerepOypr: Jlans, 2023. — 156 c. — ISBN 978-5-507-45283-5. —
Texcr: onextpoHHwrid // Jlawb: 3nekTpoHHO-OMOMMOTewHass cucrema. — URL:
https://e.lanbook.com/book/302714 (nara o6pamenus: 05.06.2023).

Kyxkos, P. A. A3pik mporpammupoBanusi Python: mpaktukym: yaeOnoe mocooue / P.A.
KyxoB. — MockBa: UH®PA-M, 2023. — 216 c. + [lon. matepuansl [DIEeKTpOHHBIN
pecypc]. - (Bricmiee obOpasoBaHue: bakanaspuar). - DOl
10.12737/textbook_5ch5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. — Tekcr:
anektponnsiii. — URL: https://znanium.com/catalog/product/1915716

8.2 YuyeOHO-MeTOOAMYECKOE oOOecreyeHHEe CAMOCTOSITEIbHON PpadoThl 00ydarUIUXCsl IO
JUCHUIJINHE (MOLYJII0)
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https://znanium.com/catalog/product/189137
https://znanium.com/catalog/product/1027824
https://znanium.com/catalog/product/1915716

YueOHO-MeTOANYECKHNE MaTepHaIbl )11 BBITOJTHEHUS 1a00paTOPHBIX padoT.

8.3 IlepeueHnb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOW ceTH «WHTepHETY,
HeOOXOAUMBIX IS  OCBOEHUSl JMCHUILIMHBI  (MOAYJs), BKJIKYas  INepevyeHb
HH(OPMANUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

1. HudopmanmoHHO-CIIpaBOYHAS cucreMa «KoncynwsranTloc. - URL:
http://www.consultant.ru/

2. TIporpammupoBanue Ha Python. URL.: https://stepik.org/course/67/syllabus (mata moctyma
04.06.2023).

3. Python - oOyyJaromui Kypc oT Cepres banakupesa. URL:
https://stepik.org/course/100707/promo (mata goctymna 04.06.2023)

4. OcnoBel cratuctukd — URL: https://stepik.org/course/76/syllabus (mara moctyma
04.06.2023)

5. Hayunas snekrponnas oubimoreka eLIBRARY.RU — URL: http://elibrary.ru
6. DOBC JJAHD - URL: https://e.lanbook.com/,
7. DSBC Znanium.com — URL: https://znanium.com/

8.4 Ilepeuyenr WHGOPMALMOHHBIX TEXHOJIOTHI, HCHOJAb3YeMbIX TMPH H3YyYeHUHU
AUCHHUILUIMHBI, BKJIIOYas IPOrpaMMHoOe o0ecreyeHue

1. OC cemeiictBa Microsoft Windows.

2. MS Office 365.

3. bBpaysep.

4. SI3wik mporpammupoBanus Python — URL: https://www.python.org/

5. Cpema mnporpamMupoBanuss Ha s3eike  Python, mampumep, JuputerLab URL:
https://jupyter.org/.

6. NumPy — maker a5 HayuHbIX BeIamciaeHui ¢ Python. — URL: https://numpy.org/

7. TIporpammHoe oOecrmeuyeHHE C OTKPBITBIM HCXOIHBIM KOJOM JJsi MaTeMaTUKU, HAyKH U
texuuku — URL: https://scipy.org/

8. bubnmoteka Ha s3bIKe MporpaMMmupoBanus Python /i Buzyanu3anuu JaHHBIX ABYMEpHOU
u TpéxMepHoii rpadukoit Matplotlib — URL.: https://matplotlib.org/

9. HUactpy™meHT Ui aHanm3a U 00paOOTKH JaHHBIX C OTKPBITHIM MCXOJHBIM KomoM Pandas —
URL.: https://pandas.pydata.org/

10. Anaconda — mardopma i OBICTPON pa3pabOTKU U pa3BepThIBaHMs 0E30MACHBIX PELICHUM
Python — URL.: https://www.anaconda.com/

11. Google Colab — URL: https://colab.research.google.com/#scrollTo=5fCEDCU_qrCO

12. API rmy6okoro ooyuenust Keras — URL: https://keras.io/

13. Kommnekcnass ~ mmardgopma — mammHHOrOo — oOywenust — TensorFlow -  URL:
https://www.tensorflow.org/

14. MamunHOoe 0oOy4yeHHE C OTKPBITBIM HMCXOJHBIM KOJOM M BH3yanu3anus naHHbx Orange
Data Mining — URL.: https://orangedatamining.com/

15. Data Analytics Platform KNIME — URL: https://www.knime.com/knime-analytics-platform

16. HexoMMepuecKuil TPOEKT C OTKPBITBIM HCXOAHBIM KojaoM Project Jupyter — URL:
https://jupyter.org/

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUININHBI
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http://www.consultant.ru/
https://stepik.org/course/67/syllabus
https://stepik.org/course/100707/promo
https://stepik.org/course/76/syllabus
http://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://jupyter.org/
https://numpy.org/
https://scipy.org/
https://matplotlib.org/
https://pandas.pydata.org/
https://www.anaconda.com/
https://colab.research.google.com/#scrollTo=5fCEDCU_qrC0
https://keras.io/
https://www.tensorflow.org/
https://orangedatamining.com/
https://www.knime.com/knime-analytics-platform
https://jupyter.org/

VYuebnas aynutopust 4205 Ui MpOBEACHUS 3aHATHH JEKIIMOHHOTO U CEMUHAPCKOT0 THIIA
(mpakTUYEeCKUE 3aHATHUSA); TPYNIOBBIX U WHIANBUAYAIbHBIX KOHCYJIbTALUN; TEKYIIET0 KOHTPOJIS
U IIPOMEKYTOUYHOM aTTECTALUU.

OcHaneHHOCTh:

VYuebHas mebenb: cTonbl — 35, cTynbs — 75, mocka MenoBast, kadempa.

OcHoBHOE 000pyIOBaHKE: IKpaH sl TpoeKkTopa 1 mT., mpoekTop — 1 MmT., KOMIBIOTED B
KOMILJIEKTE - | 1IT.

VYuebnas aymutopus 4202 KommnblOTepHBINH Kiacc, Uil TPOBEICHHUS J1aOOpaTOPHBIX
3aHSITHIA, CAMOCTOSITEIILHON PaOOTHI.

OcCHaeHHOCTh:

VYuebHas mMeOenb: CTOJ MpenojaBaTeis, KOMIBIOTEPHBIE CTOJBI — 15, KOMITBIOTEPHBIE
Kpecia — 16.

OcHoBHOEe oOOOpyzoBaHue: 15 KOMIBIOTEPOB C  JOCTYIIOM B  BJIEKTPOHHO-
obpasoBarenbhyto cpeny Akanemuu, ObC u cetn uTepHeT.

VYuebnas ayautopus 4203 KoMmberoTepHslIii Kiacc.

OcCHaeHHOCTh:

VYuebHas MeOenb: CTOJ MpenojaBaTeis, KOMIBIOTEPHBIE CTOJBI — 15, KOMITBIOTEPHBIE
Kpecna — 16;

OcHoBHOEe oO0OOpynoBaHue: 15 KOMIBIOTEPOB C  JOCTYIIOM B  BJIEKTPOHHO-
obpasoBarenbhyto cpeny Akanemuu, ObC u cetn uTepHerT.

Oco0eHHOCTH peanu3aluy JUCHUILIMHBI (MOXYJISA)JIsl MHBAJIHUIOB U JIMII C
OrpaHUYeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

s obecnieueHust 0Opa30BaHUS MHBAINIOB M JIML ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3n0poBbst (OB3) peanuzanus TUCHMIUIMHBI MOXKET OCYIIECTBIATHCS B aalTUPOBAHHOM BHJIE,
UCXOJd W3 WHAMBUIYAIbHBIX INCUXO(U3NYECKHX OCOOCHHOCTEH W IO JMYHOMY 3asBICHUIO
00yyYaromerocsi, B 4aCTH CO3JaHMsI CIICIIHATIbHBIX YCIOBUH.

B cneumanbHble yCIOBHMST MOTYT BXOIMTBH: IPEJOCTaBICHUE OTIENBHOM ayIuTOpHH,
HEOOXO/MMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBUE ACCUCTEHTA, OKA3hIBAIOIIET0 HEOOXOIUMYIO
TEXHUYECKYI0 IIOMOILb, BBIOOP (POPMBI MPEAOCTABICHUSI HHCTPYKIMH 110 MOPSJIKY MPOBEACHUS
TEKYIIET0 KOHTPOJS M TPOMEXKYTOYHOW aTTeCTallud, WCIOJIb30BAHUE  CIHEIHAIBHBIX
TEXHUYECKHUX CPENICTB, IPEIOCTABICHUE MTepephIBaA I IIpUeMa MUIIH, JIEKapCTB U JIp.

Jis nun ¢ OrpaHMYEHHBIMH  BO3MOXKHOCTSIMH  370pPOBbSl  IPEAYCMOTPEHA OpraHH3alys
KOHCYJIbTAIIMH € UCIIOJIb30BAaHUEM HJIEKTPOHHOMN MOYTHI.

Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CaMOCTOSITEIbHONW PabOThl OOydYaIOUIMXCS U3 YHCIa
UHBAJIUIOB U JIMIl C OIPaHMYCHHBIMM BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasnstorcst B
¢dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbsl M BOCHPUATHS UH(OPMAITIH:

Jlnst a1 ¢ HapyIIeHUsIMH 3pSHUS:

— B IE€YaTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (popmMe 2IEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMH CITyXa:
— B IeuaTHoO# dopme,
— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:
— B IeyaTHO# dopme,
— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

JIaHHBIN TepeyeHb MOXET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

00yJaromuxcs.
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10 KapTra koMneTeHUMi TUCUUIJIMHBI

MamunHoe 00y4eHHe B arpouHKeHepun (HampasJjeHue noaroroBku — 35.03.06 «ArponnskeHepus» npoduanb MckyccTBeHHbBI HHTELIEKT)

Lens (opmMupoBaHKE KOMIIETESHITHH 3()(HEKTHBHOTO TPUMEHEHHUS METOIOB MAIIMHHOTO OOYYCHHUS JJIS pEIICHHUS arPOTEXHUIECKHX 3a/1a4.
JTUCTIATUTHHBI
3anaun ® I3yYEHHE W MPAKTUIECKOE OCBOCHHE TEXHOJOTHH UCCIEIOBAHNS JAHHBIX, UX BU3YAIN3aIlUH U HHTEPIIPETAIIH;

JUCIUIIIINHEI | o

H3yYeHHUE U MPaKTHIECKOE OCBOCHUE METO/IOB M IIPOTPAMMHBIX CPEICTB KITaCCH(HUKAIINN, YUCIOBOTO IIPOTHOZNPOBAHIS U KIIaCTEPHU3aIINH;

® I3yYEHHE W MPAKTHIECKOE OCBOCHHE METOJIOB W IPOTPAMMHBEIX CpPEICTB OOHApYKEHHsS 3aKOHOMEPHOCTEH Ha OCHOBE aCCOIMATHUBHBIX INPABII M IOHIKCHHS
pPa3sMepHOCTH JaHHBIX;

® [I0Jy4YeHHE HaBBIKOB IPOIPaMMHUPOBAHHUS CUCTEM MCKYCCTBEHHOTO MHTEJIEKTA.

B IIpoHEeCcCcc OCBOCHUS LlaHHOﬁ JAUCHUTUIMHBI CTYACHT (l)OpMI/IpyeT U ACMOHCTPUPYECT CJICAYIOHINC

Komnereniuu ®dopma
[Tnanupyemsbie pe3yabTaThl 00ydeHUs Texnonoruu .
OLIEHOYHOI'0 CryneHn ypoBHEH OCBOCHHUS KOMIIETCHLH

Wnnexc dopmyarpoBKa (MHAMKATOPBI JOCTH)KEHHS] KOMIIETECHIINH) (opmupoBaHus cpesicTBa

[TpodeccronanbHble KOMIETEHIMN

[1K14 | Cnocoben WIIK-14.1. BeiOupaer MeTOABI peLIeHus 3a1a4 Jlexiuu VYcrHbli IloporoBelii ypoBeHb
UCTIONIb30BaTh C MCIOJI30BAHUEM CHCTEM MCKYCCTBEHHOT'O orpoc YacTH4HO 3HAET OCHOBHBIE METOIblI pEUICHHs 3ajad C
CHCTEMBI HHTEJJIeKTa JlaboparopHsl UCIIONIb30BAHMEM CHCTEM HCKYCCTBEHHOTO WHTEIJIEKTA;
HCKYCCTBEHHOI'O WIIK-14.2. Pemaer 3amayu ¢ HCIIOJIB30BAHUEM € 3aHATHS KJIacChl 3ajlay, peIIaeMblX C HCIOJIb30BAHUEM CHUCTEM
MHTEJUIEKTa B | CHCTEM MCKYCCTBEHHOT'O MHTEJIEKTa WHnuBuayans | HCKYCCTBEHHOTO  WHTENIEKTa, M  KPUTEPUH  OLECHKU
penIeHnn 3amadq CamocTosiTens | HOE 3a/laHME | ITOJMyYaeMbIX pPe3ylIbTaToOB pEIICHHS. B OCHOBHOM ymeer
aHaN3a, Hast paboTa BBIOMpAaTh METOABI PEIICHHUsS 337a4 C HCIIOJIb30BAHHEM
TIPOTHO3UPOBAHUS, CHCTEM HCKYCCTBECHHOTO HMHTEIUICKTA; HPUMEHSTH METOIbBI
TUTAHUPOBAHN, oOpaIeHns K IeIeBbIM MEPEMEHHBIM M 33JaHUS] HCXOTHBIX

CHUHTE3a W NPUHATHUA
peueHui

JaHHBIX U OlPAaHUYEHUU; OLCHUBATh  IOJIyYEHHBIE
pe3ylbTaThl PELICHMs 3aJa4 C HCIOJIL30BAHMEM CHCTEM
HCKYCCTBEHHOI'O UHTEJIEKTA.
IIpoaBHHYTHI YPOBEHD

3HaeT  OCHOBHBIE  METOABl  pEHmIeHus  3afady ¢
HCIOJIb30BAHUEM CHUCTEM HCKYCCTBEHHOI'O WHTEJUIEKTA;
KJIACChl 3a/a4, PEHIaeMBIX C HCHOJIb30BAHUEM CHCTEM
HUCKYyCCTBEHHOTO  WMHTENJIEKTa, W KPUTEPUH  OLCHKH
MOJTYYaeMbIX pe3yJIbTaTOB pEIICHHWA. YMEET BBIOMpATh
METOABl pEIIEeHHs 3aJad C HCIOJB30BAHHEM CHCTEM
HUCKYCCTBEHHOTO  MHTEIUIEKTa;  NPUMEHATh  METOJBI
oOpallieHHsl K LIEJICBBIM NIEPEMEHHBIM U 33JJaHUs] HCXOJHBIX
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JaHHBIX M  OTPAaHUYEHUH; OLIGHUBATH  MOJIyYEHHBIE
pe3ynbTaThl peleHUs] 3aJady C HCIOJIb30BAHUEM CHUCTEM
HCKYCCTBEHHOTO MHTEJIEKTA.
Brbicokuii ypoBeHb

JemoHCcTpHupyeT Tiy0oKoe 3HaHNE M TOHUMAaHUE: OCHOBHBIX
METOJIOB pEHICHHs 3a7ad C HCIOJIB30BAHUEM CHCTEM
HCKYCCTBEHHOTO MHTEJUIEKTA; KJIACCOB 3afay, PEIIaeMBIX C
HCTIONB30BaHUEM CHCTEM HCKYCCTBEHHOTO HWHTEJUICKTa, W
KPUTEPHEB OLEHKH MOIYYaeMBbIX pPE3YyJIbTAaTOB PpEIICHHS.
[ToMHOCTBIO BEPHO M CaMOCTOSTEIBHO YMEET: BBIOMPAThH
METOMIbl pelIeHHus 3aJad C UCIHOJb30BAaHUEM CHCTEM
HWCKYCCTBEHHOTO  HMHTEJIEKTa;  NPUMEHSITh  METOIbI
06pa1ueHm1 K IECJICBBIM NEPEMEHHLIM U 3aJlaHus UCXOAHBIX
JaHHBbIX )44 OFpaHHHCHHﬁ; OLICHUBATh IMOJIYYCHHBIC
pe3ynmbTaThl pEIIeHHs 3a1a4 C HCIOJIb30BAHHEM CHCTEM
HCKYCCTBEHHOTO MHTEIIJICKTA.

IK-15

CnocobeH
paspabaTbIBaTh u
NPUMEHSTh  METOJIBI
MAaITHHHOTO
o0yueHus TS

peuicHusA 3aaa4

NIIK-15.1. TIpoBomuT aHamu3 TpeOOBaHMMA U
ompezeNsieT HeoOXOIMMBIE KIIaCChl 3a1a4
MAaIIMHHOTO O0YYeHHUS

NIIK-15.2. OnpenensieT METPUKHA OTICHKH
PEe3yIbTaTOB MOACIUPOBAHNS U KPUTEPUH
Ka4yecTBa NOCTPOSHHBIX MOJIeIIel

WIIK-15.3. IlpuHumaer y4acTHe B OLEHKE H
BBIOOpE HCIOJIB3YEMbIX METOAOB MAIIWHHOTO
o0y4eHust

Jlexum

JlaGopatopHbI
€ 3aHATHS

CaMocTosTeIb
Hast paboTa

VYcTHBIN
oTIpocC

NupuBunyans
HOE 3aJaHKe

IToporosblii ypoBeHb
YacTHUHO 3HAeT NPUHIMIBI W METOABl MAIIHHHOTO
0o0ydeHMsI, TUIBI ¥ KJIAacChl 3aJad MAIIMHHOTO OOy4YCHHS;
METOABl W KPUTEPHUH OIEHKH KadecTBa  MOJEJeH
MAaIllMHHOTO  OOy4YeHWs;  KJIACCHYECKHE  METONBl H|
NTOPUTMBI  MAIIUHHOTO  OOy4YeHHS:  IPEAUKTUBHBIC
o0ydeHue C y4uTeleM, JECKPUITUBHBIE — oOyueHHe Oe3
yuutens. B OCHOBHOM yMeeT COIOCTaBUTh 3ajadaM
MIPeAMETHOH 00JIaCTH KJIAacChl 33/1a4 MAITMHHOTO 00yYeHNS;
OIPENEIATL KPUTEPUH M METPUKHM OLEHKH PE3YILTaTOB
MOACIMPOBAHUA TIPU MMOCTPOCHUU CUCTEM HCKYCCTBCHHOTO
WHTEJUIEKTa B  HCCIeIyeMod  oOmacTw; TPOBOIWTH
CpaBHUTENBHBIN aHAIN3 U OCYMIECTBISATH BEIOOP METOJOB H
ITOPUTMOB JUTS PEIICHHUS 3a/1a9 MAIIHHHOTO O0YYCHUS.
IIpoaBUHYTHIN yPOBEHb

3HaeT IPUHITUITEI ¥ METOJIBI MAITMHHOTO OOYYEHUS, THITH U
KJIACCHI 3a/1a4 MAIIMHHOTO OOYYCHUS, METOJbI U KPUTCPHH
OLIEHKM KayecTBa MoOJeJIeil  MallMHHOTO  OOy4YeHHSs;
KJIACCUYECKHE  METOAbl W  QIrOPUTMBl  MaUIMHHOIO
oOy4eHus: MNpEeJUKTUBHBIE OOyYeHHE C  YYHUTEJIEM,
JNECKPUMNITUBHBIE ~ —00ydeHue 0e3  yuurenas.  YMeeT
COIMOCTAaBUTh 33aJjauaM MPEJMETHOW O0JACTH KJIACCHI 3a1ad
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MAIIMHHOTO OOYYCHHS; ONPEACTATh KPUTCPUU M METPUKH
OIICHKH pE3yJbTaTOB MOJICIIUPOBAHMS TPU IOCTPOCHHUH
CHUCTEM WCKYCCTBCHHOTO WHTEIUIEKTa B HCCIETyeMOM
005acTH;  MPOBOJUTH  CPAaBHUTENBHBIM  aHAIM3 U
OCYIIECTBIISITH BEIOOP METOMIOB M aJITOPUTMOB IS PETICHUS
3a[a9 MaIIHHHOTO 00Y9IeHUsI.
Bbicokuii ypoBeHb

HemoncTpupyer Tiay0OKoe 3HaHWME W TIOHHUMAaHUE:
MPUHIIUIIOB ¥ METOJOB MAIIMHHOTO OOyYCHHS, THIBI H
KJIACCHI 33/1a4 MAIIMHHOTO OOYYCHUS, METOJbI U KPUTCPHUH
OIICHKM KauecTBa MOJICNCHl  MAalIMHHOTO  OOydYcHHS,
KJIACCHYCCKMX METONOB M  aITOPUTMOB  MAIIHMHHOTO
0oOyueHMs: TPCAWKTHBHBIE OOYYCHHE C  YYHTEIEM,
JIECKPUMNITUBHBIE —00ydeHue 0e3 yuutens. [loaHOCTBIO
BEPHO M CaMOCTOSTEIHHO YMET: COIOCTaBUTH 3a/JadaM
MIPEeIMETHOM 00JIaCTH KJIACCHI 3a7jad MAIIMHHOTO OOyUYeHIS,
OTIpENeNATh KPUTEPUH M METPHKH OIEHKH pPEe3yIbTaTOB
MOJICIIUPOBAHMSI TIPU ITOCTPOSHUH CHCTEM HCKYCCTBEHHOTO
WHTEJUIEKTa B  HCCIEIyeMoil  o0lacTd;  MpPOBOJTHUTH
CpPaBHUTENBHBIN aHAIN3 M OCYIIECTBIATH BEIOOP METOIOB H
aJITOPUTMOB TS PELICHHUS 33124 MAITHHHOTO O0yUYCHHSI.
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