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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMITETCHIIMH KOMITETCHITHH
1. FC-1 FC-1.1 Pa3BuBaer 3Hanms: (b) 3HaeT OCHOBHBIC MOHATHS
Cnocoben METO/Ibl YCKOPEHUS BBIUMCIUTENLHON MaTeMaTHKU, IPUBOSIINE K
MPOBOJUTH 0o0y4eHus 3a/1ayaM CKaTusl HEHPOHHBIX CETEH U YCKOPEHUs
bpoHTUpHBIE uH(peperca. MoxKeT HCIoIb30BaTh OCHOBHBIC
UCCIIEI0BaHUS B MHCTPYMEHTHI JUIsl ONITUMU3AIMN BBIYUCIICHUN U3
obrnactu TOTOBBIX OUOIHOTEK.
ApXUTEKTYP, ymenusi: [1) Ymeer ucnonb3oBarh NpoJIBUHYTHIE
aNrOpUTMOB METO/IbI ONTUMH3AIUH JIJIs] OOYUCHHSI CHKATBIX
MO, MoJIeJIei; yMEeeT UCII0Ib30BaTh OCOOEHHOCTH 3aj1a4u U
ONTUMU3ALNU U ApPXUTEKTYp AJISl ONTUMHU3ALNH 00Y4YEeHUS U
MaTeMaTUKu uHpepeHca.
HaBbiku: (II) Bnageer npoaBuHyThIMU
WHCTPYMEHTAMHU JIJI1 HU3KOPAHTOBBIX PA3JIOKEHUH,
ONTUMM3ALMHU JUIsI 00YUEHMSI CHKATBHIX MOJIEIIEH.
FC-1.2 Pa3zBuBaer 3Hanus: (b) 3naer npoOnemMaTuKy OCHOBHBIX Y3KHUX
METOMbI ONTUMHU3AIMK  [MECT, BOSHUKAIOUIUX MPU O0YUCHUU OOJIBIITNX
pacrpeiesieHHOTro U Mojiesiel Ha pacTpeieEHHBIX BEIYUCIUTENAX.
benepaTUBHOTO ymenusi: (IT) YMeeT nosnb30BaThCst epejOBBIMU
o6yqup1;[ oompmx UM |[MeTOmaMu pacnpej:[enéHHofxi OIITUMU3AIIUU U
MoJelen 00ydeHust 6onpIuX Mojenen. Mcmons3yer MeToabl
3alTUTHI TOTOKA JAHHBIX U BBIYMCIICHHIA OT BHEIITHUX
aTax.
HaBbIkH: (D) Braneer TexHONOTHSAMU peaiu3aIiuu
0o0ydeHus OOTBIION MOJIENH Ha pacIpeieIEHHOM
BBIUMCIIUTENE C dTana MHUIIMATU3AI[UU BECOB.
O6nagaer He0OXOIMMBIMH 3HAHHSMH T10 3aIIUTE
JIAHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA,
KOTOPBIMHU TOJIB3YETCS TIPU PeaTH3aIIUHU.
2. FC-5 FC-5.1 OGecrnieunBaer sHanus: (IT) 3naer meToas! post-factum oObscHeHUs
Cnocoben 0OBSICHEHUSI TPUYHUH (MHTEpIpeTan) HEMPO3PAUYHBIX METOIOB
MIPOBOJIUTH NPUHSTHSA T€X WK UHBIX |MCKYCCTBEHHOI'O MHTEJIEKTAa HA OCHOBE MOJENeN
(bpOHTUPHBIE pelIeHni B pe3ybTarax |MAalIMHHOIO O0ydYeHusl.
UCCJIEIOBaHMSI B |pabOThI UCKYCCTBEHHOTO |YMEHHSI: (IT) Coznaet metozs! post-factum
obactu WHTEJUIEKTA 00BsicCHEHUS (MHTEpIpeTaIii) HEMPO3pauHbIX
6€30MacHOCTH, METO/I0B UCKYCCTBEHHOTO MHTEJUIEKTa HA OCHOBE
JIOBEpHS U MoJieJiel MallTMHHOTO OOYYeHHUS, B T. U HEHPOHHBIX
00BSICHUMOCTH CETeH.

HaBbiku: (II) Brageer nncrpymentapuem
MOJIEP>KKH METOJIOB O0BSICHEHUS (MHTEpIpETaIuN)
HENPO3pavyHbIX METOJI0OB UCKYCCTBEHHOTO
MHTEJJIEKTa HAa OCHOBE MOJIEJIE MAIlIMHHOTO




FC-5.2 ObecneunBaer
OTCYTCTBHE CIIy4alHbIX
WIN 100aBICHHBIX
yS3BUMOCTEM B CUCTEMAX
HCKYCCTBEHHOI'O
UHTEJUIEKTa

sHanms: (IT) 3HaeT MeTOIbI 3aITUTHI OT aTakK Ha
JaTaceTsl (B T. Y. OT OTPABJICHUS U 3aKJIAJI0K).
ymenusi: (I1) Ymeer npumeHsITh METOABI U
MPOrPaMMHBIC MHCTPYMEHTBI 3alIUTHI OT aTaK Ha
JlaTaceTsl (B T. Y. OT OTPABJICHUS U 3aKIJIAJI0K).
HaBbiku: (II) Bnageer nuncrpymentapuem
pa3pabOTKU MPOTrPaMMHBIX HHCTPYMEHTOB 3aIIUThI
OT aTaK Ha JaTaceThl (B T. 4. OT OTPABIICHUS U

3. ML-2 ML-2.1 Paznuuaer 3Hanus: (b) 3Haetr ocHOBHBIE THUIIBI 33124
Crniocoben OCHOBHBIE THIIBI 33J]a4  |MAIIMHHOTO 00y4yeHus (00ydeHueM ¢ yuuresnem, 0e3
MPUMEHSITD MAIIMHHOIO O0YYEHHs U |yIUTelIs U ¢ oAKpeneHueM). [IpumenseT Tunossle
(GyHIaMEHTAIBH |IPUMEHSET HA PAKTUKE |IOAXOJbI K PELIEHHIO 0Aa30BbIX 337134 C
bl€ IPUHLUIGI U |[IPUHLUIILI UX PELIEHUs |MCIIOJIb30BAHUEM I'OTOBBIX HHCTPYMEHTOB U
METO/TBI oubmunorexk (ScikitLearn).
MAaIIMHHOTO ymenusi: (IT) YMeer Boi6upaTh 1 000CHOBBIBATb
oOydeHus METO/IbI PEIICHHUS 33a/1a4 MATUHHOTO 00Y4YEeHHUS C
BKJIIOUast y4ETOM XapaKTEPUCTUK JAHHBIX U OM3HEC-KOHTEKCTA,
NOATOTOBKY HaCcTpanuBaTb 0a30BLIC MOZCIIN U IPOBOJUTH UX
JAHHBIX OLICHKY OLICHKY.
KayecTBa HaBbIku: (II) Bnaneer 6a30BbIM HHCTpyMEHTapUEM
Moesel u peIIeHus 33]1a4 MAallTMHHOTO 00YYeHUS C yIETOM
pabory ¢ XapaKTePUCTHK JTaHHBIX U OM3HEC-KOHTEKCTA.
MpU3HAKAMU ML-2.2 [Ipumenser 3Hanus: (b) 3Hakom ¢ MeToiaMu pa3BeIOYHOTO
METO/TBI aHaIM3a JaHHBIX, paOOTHI C TPONYIICHHBIMU
MIpEIBAPUTEIILHOM 3HAUYEHUSIMHU U BRIOPOCAMH.
00pabOTKH JaHHBIX U ymenusi: (I1) Ymeer npoBoauTh pa3Be104HbIi
paﬁoTLI C IpU3HAaKaMH aHaJIN3 JaHHbIX, pa60TaTb C IPOMYIICHHBIMHA
3HAYEHUSIMU U BHIOPOCAMH.
nasbiku: (IT) Bnaneer merogamu feature
engineering: oT00opa co3AaHus U MpeoOpa3oBaHuUs
MIPU3HAKOB.
ML-2.3 Pemaer 3Hanms: (b) 3HaeT OCHOBHBIE METPUKH OIIEHKH
poOIeMbI KauecTBa JUIA 337249 KIIACCU(PUKAIUU U PErPECCHH.
HeCcOaTaHCHUPOBAHHBIX ymenusi: (I1) Ilpumensier pasnuyHblie TUIIBI KpOCC-
JTAHHBIX U OLIEHUBAET Banuaauuu. OIeHUBaeT KaueCTBO MOJEJIEH C yIeTOM
KauecTBO MojIelieit bias-variance trade-off.
HaBbiku: (IT) Bnageetr 6a30BbIM HHCTpYMEHTapHEM
OIICHKH KavecTBa JJIs 3a]1a4 Ki1acCu(UKAIUK U
perpeccuu.
4. ML-3 ML-3.1 O6ocHoBbiBacT |3Hanms: (b) 3naet 6a3oBbie Momenn MO ¢ yuutenem
Criocoben CHOCOOBI U BAPUAHTBI (Merox OmkalIMX cocenell, 1epeBbs MPUHATUS
MPUMCHSITh MPUMCHCHUS pelleHui, TnHeHHas perpeccus, IOTUCTUYecKas
KJIACCUYECKHE  |KJIACCUYECKUX METOJOB U [perpeccusi, METO ONIOPHBIX BEKTOPOB) C
AITOPUTMBI MOJIeJIeH MalTHHHOTO MOHMMAaHUEM UX MaTeMaTUYECKOU CYITHOCTH.
MAIITHHHOTO 00yuenus B 3agadax MU, |ymenns: (IT) YMeer 060cHOBaTH BEIOOP KOHKPETHBIX
00yueHus ¢ BKITFOUAs UX ITOPUTMOB M UX TAPaMETPOB B 3aBUCUMOCTH OT
OHMMAaHHEM UX |MaTeMaTH4YECCKOE 3a7a491 1 JaHHBIX.
MaTeMaTHYECKH |(aITOPUTMHYECKOE) HaBbiku: (D) Brnaneer meronamu pa3paboTku u
X OCHOB H npeobpa3oBaHue U aJlanTaluyuy COOCTBEHHBIX allTOPUTMHUECKUX
obnacrei aJanTaIuIo K crieruduke |PEUIEHAN HA OCHOBE KJIACCUYECKUX METOJIOB.

IIPUMCHCHUA

3aJa4Hu.

OOOCHOBBIBAaCT MATEMATUUYCCKH CIIOJKHbBIC PCHICHMUA.




ML-3.2 DddexkTuBHO 3Hanus: (b) 3HaeT mocTaHOBKM 3a/1a4 B TEpMUHAX
MMPUMCHSACT KJIACCHUYCCKUC 06yquH;1 Ha 4aCTUYHO Pa3MCUCHHBIX JAHHBIX; 3HACT

METOJIbI U MOJIEITN CTaH/IapPTHBIC AITOPUTMBI I paOOTHI C TAHHBIMH U
MalIMHHOrO 00ydYeHuss  |00yueHus MoJieel ¢ MCIOIb30BaHUEM HETIOIHOM
U1 00ecIIeueHHs pa3MeTKH. 3HaeT MOCTaHOBKH 33/1a4 B TEPMUHAX
JOCTHKUMOCTH 3a]]auu paH)KUPOBaHUS; 3HAET MPOCTEHININE METOIbI
(GYHKIIMOHATBHBIX pamxupoBanus (pointwise MoaAXo).
xapakTepucTk cucreM |ymenus: (II) YMeer npumeHaTs METOBI

%141 0aiiecoBCKOM Kinaccu(UKaIMK U aHCAMOJIEBBIX

MeT010B MO (63rTHHT, OYCTHHT, CTIKHHT MOJIEICH ),
a Tak)Ke MPOU3BOIHBIX OT HUX (CITyJaiiHbIC Jeca,
rpaJueHTHBINA OYCTUHT Ha JiepeBbsix). [Ipumenser
KJaccuueckune Metoasl MO 117151 BpeMEHHBIX PSI0B
(ARIMA, »KCIIOHEHIIMAJILHOE CTJIaKUBAHHE,
JIMHEWHAs PErpeccus ¢ Jaramu).

HaBbIku: (II) Bnageer unctpymeHTamMu olieHKU
KauecTBa MOJIEJICH paHKUPOBAHUS U CPABHEHUS
PAHKUPYIOIIUX MOJeNel Mex 1y coboit. Brnaneet
MeToJlaMu 00y4YeHus THma pairwise u listwise. 3Haer
Y IPUMEHSET HA IPAKTUKE PA3JINYHbIE APXUTEKTYPbI
PaHXUPOBAHHOTO MOUCKA (OAHO-, IBYX-, TPEX-
CTaJMIHHOE PaH)KUPOBAHUE).

ML-3.3 OuenuBaer 3HaHus: (b) 3HaeT oCHOBHbBIE METPUKHU U TIOJXObI K

pe3yIbTaTUBHOCTD CPaBHHUTEILHOMY aHAIIN3Y HECKOJIBKHX MOJIEIICH C

IPUMEHEHUS yuéToM OU3Hec-TpeOOBaHUI.

KiIaccudyeckux metono u |ymenusi: (I1) Ymeer yuntsiBaTh OCHOBHBIE

MoJiesIeii MalllMHHOTO orpannyeHus kiaccuueckoro MO u obnactu

06yqu1/I;{ B 3amauax UM |[OpUMCHCHUS. VYmMmeer pa3pa6aTI>IBaTI> PEKOMEHIanuu

Ha OCHOBE 0 UCIIOJIb30BAHUIO UITH OTKAa3y OT KJIACCHYECKHUX

COIIOCTaBJICHUYA C Moneneﬁ B ITIOJIB3Y 0oJIee CIOXKHBIX METOAOB

AHATOTaAMI (ensemble, deep learning) Ha ocHOBE 0OOCHOBaHHOTO
aHaJm3a.

HaBbIkn: (O) Bnaneer MeTogamu orieHKH
TCOPCTUICCKUX OFpaHI/I‘-IeHI/Iﬁ AJITOPUTMOB U
CIocoOeH HaxOUTh OaTaHCc MeXAY pa3InYHbIMU
noaxojamMu. Brageer MeTogamMu CHCTEMHOTO aHaAIHM3a
s pexTUBHOCTH MO/IeIIel Ha YpOBHE OM3HEC-

s dexra, 3aTpaT U puckoB. MOXKET OOBICHUTH
pe3yIbTaThl MOJIENICH 3aKa3UYHKY.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

JucuurniauHa OTHOCUTCS K 4acTd, GOPMHUPYEMOH ydacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHUI
OIIOII.

JucnurninuHa sSBIseTcs 0053aTeTbHON

Jns  mpomomkenus  (GopMHpOBaHUS — 3aABICHHBIX  KOMIIETEHIIMH  HEOOXOAWMBI  3HAHUS
MpeAmecTBYOmMUX JuciuiinH: AHanu3 naHHbix (FC-5), OCHOBBI TEXHOJOTUH HCKYCCTBEHHOTO
unremiekta (ML-2), Ananu3 ganueix (ML-2), OCHOBBI TEXHOJIOTUN UCKYCCTBEHHOI'O MHTEIIEKTA
(ML-3)

W3ydyaemass MUCHUIUIMHA SIBIISIETCS OCHOBOM I TMPOIOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETEHIIHMI B CIICAYIONIMX TUCIMILIHHAX: [lepcriekTuBHOE porpammuoe obecreuenwue (FC-1),




OyHKIIMOHATBHOE W Jiormdeckoe mnporpammupoBanue (FC-5), IlepcnexktuBHOE mporpamMmMHOE
obecnieuenue (FC-5), Komnbrotepuas Bupycosorus (ML-2), Bosbinue si3pikoBbie Moaenn (ML-2),
[MpoektupoBanue urp (ML-2), CucTembl BHPTyalbHOW M JOMOJHEHHOH peanbHOCTH (ML-2),
Bonbmne s3sikoBbie Mogenu (ML-3), IIpoektupoBanue urp (ML-3), Cucremsl BUpTyaabHOU U
nomnojiHeHHOH peanbHocTH  (ML-3); rocymapcTBEeHHOW HWMTOTOBOWM arrectranuu B (opme:
[ToaroToBka K mpolieAype 3aluThl M 3allldTa BBIMYCKHON KBanudukaiuonunoi padorsr (FC-1),
[ToaroToBka K mpoLEeAype 3alluThl M 3alldTa BBIMYCKHOH KBanudukarmuonunoi padorsl (FC-5),
[ToaroToBka K mpoIeaype 3allUThl M 3allUTa BBIMTYCKHON KBaiM(pUKaiMoHHOW padoTel (ML-2),
[ToaroToBka K mpoIeaype 3alIUThl M 3alMTa BBITYCKHON KBanupukannonuoi padborsl (ML-3)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Just popmupoBaHUS 3asBICHHBIX KOMIIETEHIIUN HCIIONB3YIOTCS METOJIO0JIOTHYECKHE TEXHOJIOTHH,
peanu3yronye JACITeIbHOCTHBIN, JIMYHOCTHO-OPUECHTHPOBAHHBIN, MPAKTHKO-OPUCHTUPOBAHHBIN
TIOJIXOJTBI.

OCHOBHBIMH CTPATETUYCCKHUMH TEXHOJIOTUSMH SIBJISIFOTCS: JUCKYCCHOHHBIC, MCCIICIOBATEIHLCKHE,
JICKIIMOHHBIC 3aHATHS, MPAKTUYCCKHEe W J1a0OpaTOpHbIC 3aHSATHS, MPOLEAYPhl CaMOOOYYCHHS,
JOCTYT 00ECTIEYMBAETCS C IOMOIIBIO JIEKTPOHHOTO Kypca M CEPBUCOB 00pa30BaTENIBHOTO IMOpTaa
nrry Ha 1ardopme Ims moodle (elearning.volgatech.net), unterpupoBanHoro ¢ ¢enaepaibHON
riatdopmotii ruc ciroc online.edu.ru OTKpBITEII 00pa3oBaTeIbHBINA TOpTaN (Mooped.net).

Ha nocTikeHHMEe KOHKPETHBIX Iejied OOYYeHHWs HaIpaBlICHbl IPUMEHSEMbIC TaKTHYCCKHUE
TEXHOJIOTUH: case-study, 3amaHusi, KJIACCHUYECKas JIEKIHA, JEKIHS C DJIEMEHTaMH MO3TOBOTO
mTypma, npoOJIeMHas JISKIUs, JICKIHs ¢ 00CYKJICHUEM HOBBIX HaYYHBIX JIOCTHKCHUU B cepe uu
o pe3ysibTataM KOH(QEPECHIMH W MyOIHMKAIUi W JIp.), CEMHHAPHI C UT-TPAKTUKAMHU, KOHKYPCHI,
XaKaTOHBI, KEHC-YeMITUOHATHI, MACTEP-KJIaCChl, KOMaHHbIE MIPOCKTHBIC 3aaHUs U JIP.

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

6 cemecTp
. Komunuectso | Dopmupyemsie
Bunel u TeMbl 3aHITHI
4acoB KOMIETEHIIHH
BBenenue B MalmuHHOE 00y4eHHE 144 FC-1, FC-5,
ML-2, ML-3
Jlexuus. Jlekuust Nel. Beenenue B mammuHoe oOydeHue. 3a1adya 2
KJ1acCH(hHMKAIUH.
JlaGopatopHas pabota. Jlaboparopnas pa6ota Nel. bazoBsie 2
KOHIIETIITUM MaTeMaTHIeCKON CTAaTHCTUKH. [loBepUTEITbHBIC
uHTepBalbl. [IpoBepka rumores.
Jlexums. Jlekius Ne2. JInHeitHas ¥ JTIOTUCTUYECKAsT PETPECCUMN. 4
[Tpocreiimue MeTo bl post-factum 00bscHEHUS (HHTEPIPETAIIUH).
JlaGopaTtopHast pabota. JlabopaTopHas padota Ne2. JIuneiinas u 2
JIOTUCTHYECKAs perpeccus JUIsl 3a1a4u KiaccuuKaImm
JlaGopaTtopHast pabota. JlabopaTopHas padora Ne3. JIuneiinas u 2
JIOTUCTHYECKAs PETpecCHs JUIsl 3a/1a4l PEerpecCHi.
Jlexmms. Jlexmust Ne3. Pemaromue nepeBnsi, ancaMOIIH. 4
[TponBuHyTHIE METOIBI post-factum 00bsiICHeHHsI (MHTEPIPETALIHH).
JlaGopaTtopHas pabota. JlabopatopHas padora Ned. Pemaromme 4
JIEPEBbsI, METOJI OTIOPHBIX BEKTOPOB,
JlaGopaTtopHast pabora. JlabopaTopnas padora Ne5. berrumr, 2
OYCTHHT, aHCcaMOJIn
Jleknus. Jleknus Ne4. MeToapl HOHMKEHUS Pa3MEPHOCTH. 6
Busyanmzanug u 00bsicHenns. Padbora ¢ npu3Hakamu.




JlaGopaTtopHast pabota. JlabopaTopHas padota Ne6. Metos
TIOHFDKEHUS] PA3MEPHOCTH.

Jlekmsa. Jlexnust NeS. Onenka kauectsa moneiei. OeHka
Ka4yecTBO MoJieliel ¢ yueToM bias-variance trade-off.

JlaGopaTtopHast pabora. JlabopaTopHas padora Ne7. Metpuku
KJIacCH(HUKAILINN W PETPECCUHU

JlaGopaTtopHnas padora. JlabopaTopHas padora Ne8. Kpocc
BaJMIAIMA U T000p TMIeprapaMeTpoB.

Jlexuus. Jleknus Ne6. BepoaTHOCTHBIN MOAXO0/ K MAIIMHHOMY
00yYEHUIO

JlaGopaTtopHas pabora. JlabopaTopHas padora Ne9. [Tpunuum
MaKCHMaJIbHON YHTPOIHH.

JlabopaTtopHas pabora. JlabopaTopHas padora Nel(. O6001IeHHbBIE
JIMHEVHBIE MOJICIIH.

JlaboparopHas pabota. JlaboparopHas padora Nel 1. ['eHepaTuBHBIi
MOJAXO0J K KJIaCCHU(hUKALIUH.

Jlexnus. Jlexmusa Ne7. baliecoBckui TOAX0 K OLICHUBAHUIO.

JlaboparopHas pabota. JlabopaTopHas padora Nel2. baitecoBckuii
I0JIXOJT K OLICHUBAHUIO.

Jlexuus. Jlekuust Ne§. OOydeHue ¢ moAKpeIICHHEM.

JlaboparopHuas pabdota. Jlaboparopuas padora Nel3. OOGyuenue ¢
nojkperieHueM. [1oTuTHYECKHE METOIBI.

Jlexuus. Jlekuust Ne9. Konuenmus gpenepatuBHOro o0y4eHus

Jlextmg. Jlexmumst Nel0. MeTo bl 3alIUTHI OT aTak Ha JaTaceThl.

Jlexums. Jlekus Nel 1. IIporHossl pa3BUTHS TEXHOJIOTHNA
MaIIMHHOT'O O0YYEHHUS.

[Ipaktuueckoe 3anstue. [Ipaktudyeckas padbora Nel.
MateMaTrnueckre OCHOBBI BOCCTAHOBIIEHUS perpeccuil. Bapuantsl
IIOCTaHOBOK 33J1a4H.

[Tpaktuyeckoe 3anstue. [IpakTuueckas padora Ne2.
MaremaTHueckre OCHOBbI METO/I0B CHU)KEHUSI pa3MEPHOCTH.
Merton rnaBHBIX KOMIOHEHT. MeTon aedopmMariuy Npu3HaKoBOTro
IPOCTPAHCTBA.

[Tpaktuyeckoe 3anstue. [IpakTuueckas padora Ne3. baiiecoBckue
METO/Ibl: BAPUAHTHI IOCTAHOBOK 3aJa4H.




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
KYPCOBOTO MPOEKTa/padoThI
[TpopaboTka JIEeKInH.

HOBTOpeHI/Ie CIICHUAJIBHBIX Pa3aciioB BBICIIIEHI MAaTEMAaTHKH.

[ToaroroBka k 1a60pPaTOpPHBIM paboTaM.

I/I3yquHe AOMOJIHUTCIIBHBIX JIUTCPATYPHBIX UCTOYHUKOB:

1. 'epacumos, A. B. Ontumusanys v yayduieHue
MPOU3BOIUTENILHOCTH MOJIETIEH MAIIMHHOTO 00YYEeHHS
[Dnextponnsiii pecype] / A. B. I'epacumos, B. JI. Komkwna., —
OnekTpoH. 1aH. — Mocksa : JIMK IIpecc, 2020. — 350 c. —
Pexxum moctyma: https://e.lanbook.com/book/4731

2. CrankeBu4, A. B. Meropl ynydilieHus: KauecTBa MalIMHHOTO
o0yuyeHHs: To100p rUIepnapaMeTpoB, peryisipusanus u
ontumu3anys [ nekrponnsiid pecype] / A. B. CrankeBud. —
OnektpoH. gaH. — Cankr-IletepOypr : [Tutep, 2018. — 297 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/3845

3. ®omuHa, Y. B. CoBpeMeHHbIE METO/IbI YIIYUIIEHUS Ka4eCTBa
moneneit MU [Dnextponnsiii pecype] / . B. ®omuna. —
OnekTpoH. 1aH. — Mocksa : Jlanb, 2021. — 342 c. — Pexum
noctyna: https://e.lanbook.com/book/5091

4. Ky3nenos, A. B. MeTonp! yny4ieHus: IpOU3BOJUTEIBHOCTH
MamuHHOro o0yuenus u UU: perynspuzanus, onTuMU3aLUs
TUIepnapamMeTpoB, yCKopeHue o0yueHus [ DIeKTpOoHHBIH pecypc] /
A. B. Ky3nenoB. — DnektpoH. nan. — 2021. — Pexxum nocryma:
https://habr.com/ru/articles/509482/

5 . OueHka KayecTBa CUCTEM MCKYCCTBEHHOI0 MHTesUIeKTa. O0mue
nonoxenns [[OCT P 59898- 2021

CucremHas 1 mporpaMMHast HH)XeHepus. TecTupoBaHue
nporpaMmmHoro obecneuenusi. Yacts 11. TectupoBanue cuctem
uckyccrseHroro untemekra [THCT 965-2024

https://education.yandex.ru/handbook/ml/article/metriki-
klassifikacii-i-regressii

https://education.yandex.ru/handbook/ml/article/kross-validaciya

https://education.yandex.ru/handbook/ml/article/bias-variance-
decomposition

https://imbalanced-learn.org/stable/user_guide.html#user-guide

https://education.yandex.ru/handbook/data-analysis/article/bazovye-
statisticheskie-testy
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BBINOJIHEHHE KYPCOBOT'O IPOEKTa/paboThl 0
Wnas xoHTakTHasg padora: 0
IToaroToBka K dK3aMeHy 30
ITpoBenenHue dK3aMeHa 6

Pasmen 5. METOJIWYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

W3yueHne AMCUMIUIMHBI PEKOMEHIYeTCS HadaTh C O3HAKOMJICHHs ¢ pabodell mporpammoin, ee
CTPYKTYpOl UM colep)kKaHMeM pa3ZenoB. Y4eOHbIH Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLUIUIMHBI OCYILECTBIIAETCS B TEMAaTUYECKON MOCIIE0BATEIbHOCTH.

3aHATHS JIEKIHOHHOI0 THMNA JalOT CHUCTEMATU3UPOBAaHHBIC 3HAHUA 110 JUCLUIIIUHE,
KOHIIGHTPUPYIOT BHUMaHUE Ha HauOoJjee CIIOKHBIX U Ba)XXHBIX BoIpocax. Bo BpeMs JIEKLIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTH KOHCIIEKTHPOBaHUE y4eOHOro MaTepuaia; oopamars BHUIMaHUE Ha
(GOpMyJIUPOBKM U KaTEropuH, pacKpbIBAIOIIUE CYTb MPOOJEMBl, SBJIEHUS WM IpOIEcca;
3a(huKCHPOBATh BBIBOJIBI U MPAKTHUECKUE PEKOMEHIALINH.

[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THIIA BKJIIOYAaeT O3HAKOMJIGHHE C ILJIAHOM
71a00paTOPHOTO 3aHATHS; PAOOTy C KOHCIIGKTOM JICKIWi, BBIMOJIHEHHE JIOMAIIHETrO 3allaHMus,
paboty ¢ y4eOHOH © Yy4eOHO-METOJMYECKON JHMTEepaTypod, HAyYHBIMH W3JAHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMA PECypCaMH, PEKOMEHJOBAHHBIMU pabodell mporpaMmmon
JOUCIUIIIINHEL.

Conepxanre caMOCTOATEIbHOM PadoThl ompenersercs padodell MporpaMMoOl TUCIHILIMHEI,
OIICHOYHBIMU M METOAMYECKHMMH MaTephalaMu, 3aJaHisIMH M YKa3aHUSIMH TPENoaBaTes.
CamocTtosTenbpHass paboTa MOXET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOHM Qopmax.
O(PGhEeKTUBHBIM CPECTBOM OCYIIECTBICHUSI CaAMOCTOATENILHON pPAOOTHI SIBIAETCS DJICKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeibHAsl Cpella YHUBEPCUTETa, KOTOpas oOecrneymBaeT JOCTYI K
oOpa3zoBarenbHONM  Mmporpamme, pabouedl  mporpaMMe  JUCHUIUIMHBIL, K  3JEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHalbHBIM 0a3aM JaHHBIX ¥ MHPOPMAIIMOHHBIM CIIPABOYHBIM
cucteMaM. O(PPEKTUBHBIM CPEACTBOM OCYIIECTBICHUSI CAMOCTOSTENILHON paboThI SBIsIETCS
AJIEKTpOHHAsT MH(OPMalMOHHO-00pa3oBaTeNbHasl Cpela YHHUBEPCUTETA, KOTOpas 00ecleurBacT
JOCTYN K 00pa3oBaTeNbHOW TMporpamme, pabodeld mporpamme AMCHUIUIMHBL, K DIIEKTPOHHBIM
OMOIMOTEYHBIM CHCTeMaM, TPOo(ecCHOHANBEHBIM 0a3aM JaHHBIX M HHPOPMAIIMOHHBIM CIIPABOYHBIM
cucremam (Ha tatpopme LMS Moodle (elearning.volgatech.net), wuHTerpupoBanHoro c
denepanproi wrargpopmori 'MC CIIOC online.edu.ru oTkpsiThlii 00pa3oBaTENbHBIN MOPTAT
(mooped.net) u pecypchl OTKpBITBIX OOpa3oBareidbHbIX TMIaThopm Sumexc-IIpakTukym u
COepyHUBEPCUTET.

JIOTIOTHUTENBHO CO/IepIKaHUE MUCIHIUIMHBI U CAMOCTOsITeNIbHAsl paboTa B paMKax TUCIIHILIHHBI
BKJIIOYAET U3YUYE€HUE HUCCIIEIOBAaHUHN U pa3pabOTOK, MPEACTaBICHHBIX B HAYYHbBIX MyOJUKAIUAX Ha
KOH(epeHIMIX ypoBHs A*/A, craThsax, onmyOJIMKOBaHHBIX B *kypHanax 1 ypoBHs benoro cnucka
Hay4YHBIX )KypHajioB MunoOpHayku Poccun, B TOM ynce:

e International Conference on Learning Representations (ICLR). Caiit: https://iclr.cc/
MexnayHnaponnas kKoH(epeHIuss 1O OOYYEHHIO TMpeacTaBiIeHUsM. VmeeT OTKpHITHIN
NPOIIECC PEICH3UPOBAHUS U crienuaibubie cekipn (Workshop tracks), opueHTHpOBaHHbBIC
Ha CTYACHTOB U HCCHCHOB&TCHCﬁ, NPEACTAaBAOIINUX ITPUKITIAIHBIC PCUHICHUA U 06yqa101une
OKCIIEPUMEHTHI C UCIOJIb30BaHHEeM OuOroTek Python.

e International Conference on Machine Learning (ICML). Caiit: https://icml.cc/ Onna wus
BEIyIIUX KOH(EpPEHIM 10 MalIuHHOMY oOydeHuio. BxiroyaeTr mocTepHble U
JeMOHCTpanroHHbIe Tpeku (demo, education), riie IpUHUMAIOTCS MPOEKTHI 110 aHATH3Y



e JIAHHBIX, BU3yaJIM3alliU PE3y/IbTATOB U pa3paboTke 00ydaroux MPUIOKeHui Ha Python.

e AAAIl Conference on Atrtificial Intelligence. Caiit: https://aaai.org/conference/
Kondepenmuss Acconuamnuu IO Pa3BUTUIO HCKYCCTBEHHOro uHTewiekra. Coaepkur
crenuanbHyro nporpammy Student Abstract and Poster Program, opueHTHpPOBaHHYIO Ha
CTYZICHYECKHE U Ha4aJbHbBIC HCCIICIOBATEIBCKHE PA0OTHI TI0 HCKYCCTBEHHOMY MHTEILICKTY,
BKJTIOYast pa3paboTKy arOpUTMOB U cucTeM Ha Python.

e International Joint Conference on  Artificial Intelligence (IJCAI). Caiir:
https://www.ijcai.org/ MexaynapoaHas 00beIuHEHHAS KOH(DEPEHIIUS 110 HCKYCCTBCHHOMY
unremtekty. Mmeer cekmumio Al Education Track, rme paccMmarpuBarOTCsS ITPOCKTHI,
HalpaBiCHHBIC Ha pa3BUTHE MeToJ0B oOyuenus MW u wucnons3oBanue Python B
00pa3zoBaTebHbBIX LEIIAX.

— peueH3upyeMblil skypHal «VCKycCTBEHHBIN MHTEIIEKT U NpUHATUE peuieHui» (benblil cnucok,
K1). IlyOnukyer opurvHajgbHble Hay4yHbIE CTaTbU M 0030pbl MO HIMPOKOMY KpYry HpoOjemM B
00J1aCTH HCKYCCTBEHHOI'O HMHTEUIEKTa M MHTEIUICKTYalbHbIX CHCTEM, aHalu3a M HPUHATHS
pELIEHUH, CUCTEM NOIEPKKH IPUHATHSI PEIICHNN, UX TPAKTUYECKOIO IPUMEHEHUS.

— MEXAYHapOJHbINA, MEKAMCUUIUIMHAPHBIA peneH3upyemblil sxypHai «®opcaiit» (benslit cicok
K1), nyOnukyer opurruHajibHbIE Hay4YHbIE CTaTbU C pe3yibTaTaMH HEPEJOBBIX TEOPETHUECKUX U
IPUKIAJHBIX HMCCIEAOBAHUNA B KIIOYEBBIX OOJIACTAX CTPATErMYECKOro IUIAHUPOBAHUS, HAY4YHO-
TEXHUYECKOH ¥ WHHOBAIIMOHHON TIOJUTUKH, HWH(MOPMUPYIOIMIMKA YHTATENed O BO3MOMKHBIX
QIbTEPHATUBHBIX CLEHAPHIX OYAYILEro sl CBOeBPEMEHHOIO IPUHATHS IPABUIIBHBIX PELICHUH.

— peuensupyeMsblil xypHan «lIporpammupoBanue» (bensiit cnucok, K1).. Ilybnukyer crateu mno
BCEM IHpoOjeMaM, CBA3aHHBIM C TEOPETUYECKUM U MPAKTHUYECKUM HPOrpaMMUPOBAHUEM:
ONEPAllMOHHBIE CHCTEMBI, TEXHOJOIMH IPOTrPaMMHUPOBAHMS, SA3BIKM IPOrPaMMHMPOBAHUS MU
KOMIIWISTOPBI, MapajuleIbHOE MpOrpaMMUpPOBaHUE, BepU(UKALKUSg U TECTUPOBAHHE IPOrpaMmM,
MaIlIMHHasA rpaduka, KOMIbIOTepHas ajnredpa U T.11.

e —MexayHapoaHbIi kypHai "Pattern Recognition and Image Analysis. Advances in
Mathematical Theory and Applications” (bemnsrit ciucok, K2). [TyonukyeT opuruHaibHbIC
paboTel B o0OiacTu pacmo3HaBaHUs oO0pa30B, aHaIKW3a, MOHMMAaHUA U 00pabOTKH
U300paKeHHif, a TakKke B CMEKHBIX OOIaCTAX TEOPETHUYECKONM U TPUKIATHOU
MH(OPMATHUKH.

e —penersupyembiii kypHan «T-Comm — Tenekommynukammu u Tpancropt» (bembrit
crucok, K2). [lyOnukyeT JOCTHKEHHUS W TPOOJIEMbI POCCUUCKHX WH(GOKOMMYHUKAIIUN;
pa3BUTHE UHTEIICKTYaIbHBIX TPAHCIOPTHBIX CHCTEM.

HCpI/IOIlI/HIHOCTB MMpOBCACHU, (I)OpMBI TCKYHICTO KOHTPOJIAA YCIIEBACMOCTHU, CUCTEMA OILICHUBAHUA
X0a OCBOCHH NUCIUILIMH MMPEACTABJICHBI B pa6oqeﬁ nporpamMmme.

OcBocHue JAUCHUIIIIMHBI ITPEAIIOJIaracT yCrerHOC BBIITOJHCHHUEC KYPCOBOI'O IIPOCKTA.

dopMaM IPOMEKYTOYHOM aTTECTAllMU [0 JUCLUIIIMHE SBIIACTCS IK3aMEH, M0 KYPCOBOMY
npoexry AudpdepeHMPOBAHHBIN 3a4eT.

Cnucok pexoMeHayeMOH Y4eOHO-METOAMYECKOH JHUTEpPaTyphbl, CTAHIAAPTOB M Pa3JIMYHBIX
3JIEKTPOHHBIX PeCypCOB:

1. TOCT P 59277-2020. CucteMbl HCKyCCTBEHHOT'O MHTEJICKTA.
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[Tpuka3z MunucrepcTBa SKOHOMUYECKOTO pa3BuTs Poccutickoit @enepamuu ot 29.06.2021
Ne 392 "OO yTBepXKACHHH KPUTEPUEB ONPEICICHUS MPUHAMICKHOCTH MPOEKTOB K
IpoeKTaM B cepe UCKyCCTBEHHOTo mHTeuekTa ublication.pravo.gov.ru

MapkoB C. Oxora Ha 3iekTpooBern. bonbmas KHHra HCKYCCTBEHHOTO WHTEIUICKTA.
Mocksa, 2024: https://markoff.science/#book

HckyccTBeHHBIH HHTEIUIEKT : coBpeMeHHbIi nmoaxon / C. Paccen, I1. Hopsur ; [mep. ¢ aHri.
U pen. K. A. [Itununal. — 2-e uzn. — Mocksa : Buibsme, 2005. — 1408 c. : un. — Ilapan.
THUT. J1. Ha aHr. s13. — [Ipwun.: ¢. 1288-1301

HanmonanwsHas crparerusi: Ykas [Ipesunenta Poccutickoit @enepanun ot 15.02.2024 1. No
124 O Buecenuu u3MeHenuit B Yka3 Ilpesunenra Poccutickoit @enepanmu ot 10 okTa0pst
2019 r. Ne 490 «O pa3BuTHH HCKYCCTBEHHOTO MHTEIIEKTa B Poccuiickoii Denepanun» U B
Hanmonansnyro CTpaTeruio, YTBEPKJICHHYIO TUM
Vkazowm http://kremlin.ru/acts/bank/50326

Sheikh, H., Prins, C., Schrijvers, E. (2023). Artificial Intelligence: Definition and

Background. In: Mission Al. Research for Policy. Springer,
Cham. https://link.springer.com/chapter/10.1007/978-3-031-21448-6 2
Hctopus HEUPOHHBIX cereu B

CCCP: https://habr.com/ru/companies/sherdevices/articles/543988/

[Tpuka3z MunucTepcTBa SKOHOMUYECKOTO pa3BuTus Poccutickori @enepamuu ot 29.06.2021
Ne 392 "OO yTBepXKACHHH KPHUTEPUEB ONPEIACICHUS TMPUHAIICHKHOCTH IPOSKTOB K
npoekTaM B cdepe uckycctBeHHoro wuHTeluiekta' (3apeructpupoBan 28.07.2021 Ne
64430) http://publication.pravo.gov.ru/Document/View/0001202107290008

VYka3 Ilpesunenta Poccuiickoit ®eneparuu ot 15.02.2024 r. Ne 124 O BHeceHuu
n3MmeHenuii B Yka3 [Ipesunenta Poccuiickoit @eneparuu ot 10 oxtsiops 2019 r. Ne 490 «O
pPa3BUTUH UCKYCCTBEHHOro MHreiuiekra B Poccuiickoit denepanun» n B HannoHaneHyro
CTpAaTeruio, yTBEpXkKICHHYIO 3THM YKkazom http://kremlin.ru/acts/bank/50326

CrangapThl 1o HaTPaBIECHUIO «VMcKyCcCTBEHHBIH
uHTeIUIeKT» https://www.rst.gov.ru/portal/gost/home/standarts/aistandarts

bazoBass monens mpodeccuid ¥ KOMIIETEHIIMH B O0OJACTH HMCKYCCTBEHHOTO WHTEIIJICKTa
Aunbsinca B cepe MU https://a-ai.ru/#tmethodology-proffession-model

Monens npodeccnoHambHBIX KOMIIETEHLIN I B obnactu nn B
NTMO: https://github.com/aimclub/ai-competency-model

Cepn JIx. Pazym, mo3r u mporpammsel //Xodmranrep . , Henwnert/l. «I'ma3 pasyma:
®daHTa3uu ¥ pa3MBIIIICHHS O CAMOCO3HAHUU | 0 jayiey».- Camapa:baxpax-M, 2003

Harens T. KakoBo 3710 ObITh Jeryueit mblimbio?//Xodmraarep /. , Hennert/l. «l'na3
pazyma: DaHTa3uM W Pa3MBIIUICHUS O CAMOCO3HAaHMM W 0 Ayme». - Camapa:baxpax-
M,2003

Xaiinerrep M. Bompoc o texuuke // Bpems u obitre. - CI16: Hayka, 2007

Chalmers D.J. The Singularity A Philosophical Analysis // Journal of Consciousness
Studies — 2010. — Vol. 17, Ne 9-10.

Flodiri L., Sandersv).W. On the Morality of Artificial Agents // Minds and Machines. —
2004 — Vol. 14

Long R. et. all Taking Al Welfare Seriously // https://arxiv.org/pdf/2411.00986 (
https://doi.org/10.48550/arXiv.2411.00986)

"Konexc stuku B chepe U PO https://ethics.a-ai.ru/

Jexnapanusi 00 OTBETCTBEHHOW pa3pabOTKEe M HCIOJb30BAaHWU CEPBHUCOB Ha OCHOBE
TeHEpaTHMBHOTO HMCKYCCTBEHHOTO HHTe/UlekTa TeHeparuBHoM WU https://ethics.a-
ai.ru/genai- declaration

Al Risk Repositoryhttps://airisk.mit.edu/ (MIT)

Al Risk Management Framework https://www.nist.gov/itl/ai-risk-management-framework

Evaluating social and ethical risks from generative
Al https://deepmind.google/discover/blog/evaluating-social-and-ethical-risks-from-

generative- ai/
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Intelligence. Boston: Harvard Business Review Press, 2023

Agrawal A., Gans J., Goldfarb A. Prediction Machines: The Simple Economics of Artificial
Intelligence. Boston: Harvard Business Review Press, 2018

Bock, T. and von der Oelsnitz, D. (2025), "Leadership-competences in the era of artificial
intelligence — a structured review", Strategy & Leadership, Vol. 53 No. 3, pp. 235-255.
Pomanenko, M. A. JlugepctBo B THOKMX KOMaHJaX WHHOBAIMOHHBIX IPOEKTOB
npeanpusitist /| M. A. Pomanenko // JlunepctBo u menemkment. — 2024, — T. 11, Ne 4. — C.
1569-1582.

HCKYCCTBGHHBIﬁ HMHTCJIJICKT. KOHHCHHI/II/I U TCPMHHOJIOIUA HCKYCCTBCHHOI'O HMHTCJIJICKTA
'OCT P71476-2024 (MCO-M3K 22989-2022)

Annotated History of Modern Al and Deep Learning https://arxiv.org/abs/2212.11279
Gartner Research Hype Cycle for Artificial Intelligence

Nudopmanmonnsie TexHoaoruu. bonpmue nanueie. O630p u ciaoBaps 'OCT P UCO/MOK
20546-2021

Nudopmanmonnsie Texnosnoruu. bonpmme nannsie. Texuuueckoe 3amanue. TpebGoBanus K
conepskanuto u opopmiieruro 'OCT P59925-2021

I/ICKYCCTBCHHHﬁ UHTEIUIeKT. boibmue JAaHHBIC. CDYHKLII/IOHaJ'ILHBIe Tpe6OBaHI/I${ K
npoucxoxaeHuio ganHex [THCT847-2023

HckyccTBeHHBIM MHTEUICKT. bonbimue manHbie. O030p M TpeOOBaHHUS MO OOCCIICUCHHIO
coxpanrocTH nanHbix [THCT848-2023

OO0yucHwme Ha OO0JIBIINX nanubix https://neerc.ifmo.ru/wiki/index.php?title
=00y4eHre Ha_ OOJBIIMX JAHHBIX

About MLCommons Benchmarkshttps://mlcommons.org/benchmarks/

The Al community building the future https://huggingface.co/

A reproducible and transparent framework for evaluating foundation modelst
https://crfm.stanford.edu/helm/

AxTyasnbHble TpeHIb! peiHKa Bakancuii (https://Kinzhal.media/trends-2025/).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME AUCHUITIMHBI

6.1. qu6Ho-MeToL[qucxoe obOecrnieucHue

NoNe

/1

KoauuectBo
9K3EMILISIPOB IMEYATHBIX
W3JaHUN, UMEIOIINXCS B

OuOJMOTEKE, HITH
AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetu HTEpHET

Crnrcok UCOIb3yeMOM JIUTepaTyphbl

YYEGBHBIE, YYEBHO-METOAMYECKHWE 1 HAYVYHBIE NU3JIAHUA

MakmanoB, A. B. TexHOMOrHH MHTEIUIEKTYAJILHOTO aHaIH3a
JTaHHBIX [DNeKTpOHHBIN pecypc] : ydeOHOoe mocobue / A. B.|https://e.lanbook.com/book/2
Maxkmanos, A. E. XypaBneB. 2-e wusa., crep. CaHkr- 06711

IlerepOypr: Jlans, 2022. - 212 ¢. ISBN 978-5-8114-4493-9.

Mak1iaHos, A. B. bonpmme pannbie. Big Data
[DnexTponHbIi pecype] : yueOHMK a1 By30B / Makiranos A. | https://e.lanbook.com/book/3
B.,XypaBneB A. E.,Temasikaps JI. H.; Xypasnes A. E., 22664
Temnppikaps JI. H. 3-e u3g., crep. Cankr-IlerepOypr: Jlanb,
2023. - 188 c. ISBN 978-5-507-46866-9.



https://neerc.ifmo.ru/wiki/index.php?title=%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D1%85_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://neerc.ifmo.ru/wiki/index.php?title=%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D1%85_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://mlcommons.org/benchmarks/
https://huggingface.co/
https://kinzhal.media/trends-2025/

Mongenn ¥ crmocoObl B3aMMOIEWCTBUSA IIOJIB30BATENS C
KHOCPPU3NYECKUM  HMHTEJUIEKTYaJIbHBIM  TPOCTPAHCTBOM
[DnexTponHbIii pecypce] : moHorpadwus / M. B. Baramaniok,
. K. JleBoneBckwii, JI. A. Manos [u ap.]. Caukr-IletepOypr:
Jlanb, 2022. - 176 c. ISBN 978-5-8114-3877-8.

https://e.lanbook.com/book/2
06672

[MexanoBckwii, B. B. Apxutekrop wuH(OPMAIMOHHBIX
CUCTeM:  Kak  MpOEKTUpPOBaTb  OOJIbIIME  CHUCTEMBI
[Dnmextponnblii pecypc] / LlexanoBckumii B. B. Mockaa,
Anmater: Al [Tu Ap Menua, EDP Hub (Mnumu Xa6), 2024. -
284 c. ISBN 978-5-4497-2315-4.

https://www.iprbookshop.ru/
133454.html

Meroasl u Moaenu aHanu3a aaHHbIX: OLAP u Data Mining
[TekcT] yue0. mocobue 1o crneuuansHoctd 071900
"UndopM. cuctembl U TexHoJoruH'" HampamieHus 654700
"Uudopm. cucremsr" / A. A. bapcersin, M. C. Kynpusitos, B.
B. Crenanenxo, 1. U. Xonox. CII6.: BXB-IletepOypr, 2004.
- 336 ¢. ISBN 5-94157-522-X. Dx3eMsIpsl: Bcero 16.
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HecrepoB, C. A. OCHOBBl HMHTEIUIEKTYaJIbHOIO aHaJIU3a
naHHBIX. JIabopaTopHBIH MPAKTHKYM [ DJIEKTPOHHBIN pecypc]|
: yueOHoe mocobue / HecrepoB C. A. Canxrt-IlerepOypr:
Jlanb, 2020. - 40 c¢. ISBN 978-5-8114-4509-7.

https://e.lanbook.com/book/1
30181

UybykoBa, W. A. Data Mining [DnekTpoHHbIi pecypc]| /
YyoykoBa U. A. 2-e¢ u3n. Mocksa: UHTYUT, 2016. - 470 c.
ISBN 978-5-94774-819-2.

https://e.lanbook.com/book/1
00582

KapabyroB, H. H. BBenenue B Teopuio 3KcnepuMeHTa B
UCCIIEIOBAHUM CUCTEM [DJEKTPOHHBIH pecypc] : yueOHOe
nocobue ansa By3oB / KapabyroB H. H. Cankr-IlerepOypr:
Jlanw, 2023. - 168 ¢. ISBN 978-5-507-44900-2.

https://e.lanbook.com/book/2
76650

DJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anexkrponnas 6ubnunorexa «KnubepieHuHKa»

http://cyberleninka.ru

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 425 (1) Komriekr yueoHoit mebenu (1) Microsoft Windows
Enterprise, CnpaBouHas
IpaBoBas cucTema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Kommnekr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext I10
JJIA peIJ_IeHI/ISI OCHOBHBIX




I1OJIB30BAaTCIIBCKHUX 3aJa4

427 (1) MoOunbHbi  Tenepon  Samsung|Microsoft Windows
Galaxy A7 (2), MoounbHbiid TenedoH|Enterprise, CrnpaBounas
Samsung Galaxy S9+ (2), HoyrOyk|mpaBoBas cucrema
Apple MacBook Prol3 with Retina|"Koncymeranr — Ilmroc",
display and Touch Bar Mid2017 (1),|Microsoft Office
[Tnanmer Apple iPad 2018 (1),[Standard, Arear Dr.Web,
[Tpoextop mynsTumenuitnbiii Hitachi|Kommuiekt I'APAHT-
CP- RX94 (1), Cmaprdpon APPLE|Mactep, Microsoft
iPhone 8 Plus 64 Gb,MQ8L2RU/A,|Access, Microsoft Visio
cepsrii (1), Cmaprdorn APPLE iPhone|Professional,  Microsoft
X 64 Gb,MQAD2RU/A,|Project Professional,
cepeOpPHUCTHIi (1), [Inem|Microsoft Visual Studio
BuptyansHoii peanbHocT HTC Vive|Enterprise, Komruiexkr 10
(2), Kommnekt yuebnoit mebenu (1) |mist pelieHus OCHOBHBIX

10JIb30BATEIbCKHUX 33124

429 (1) [K RAMEC GALE/i7-|Microsoft Windows
3770/B75M2x4DDR3/GTX650/500S |Enterprise, CnpaBouHas
ATA3/monut.LCD PHILIPS |npaBoBast cucrema
23,6"knaB.,m  (8), [Ilpunrep HP|"Koncynprant  Ilmroc",
LaserJet Professional P1102 (1),[Microsoft Office
[Tpoextop VIEWSONIC PJD6550LW |Standard, Arent Dr.Web,
oenbrii (1), Kowmmiekr  yueOHo¥M |KomruiekT I'APAHT-
mebemn (1) Macrep, Microsoft

Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiekt 110
JUTSL PEIICHUsST OCHOBHBIX
M10JIb30BATEIbCKUX 3a/1a4
521 (1) Komrutekr yuaeOHoit mebenu (1) Microsoft Windows
Enterprise, CmnpaBouHas
paBoOBast cucreMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 110
JUTSL PEIIeHUsT OCHOBHBIX
MI0JIb30BATEIHCKHX 33134

522 (1) Anammzarop cnektpa NS-30A (1),|Microsoft Windows
Anternna M102 B xomrut. ¢ kabenem|Enterprise, CnpaBouHas
BY TNCm-SMAm (1), bnok nutanus |mpaBoBas cucrema
nabopat. HY 3003 D-3 (1), Buemnuii|"Koncynerant  Ilmroc",
HDD WD 2TB 3.0, 3.5"USB (1),[Microsoft Office

Buemnuii Hakonurens 1 Seagate

Standard, Areat Dr.Web,




Original USB 3.0 4 Tb (1), Buemnwuit
HAKOIIUTEIb ¢uermka USB
TRANSCEND Jetflash 780 64 Gb (1),
['uraGuTHBIHI yIIpaBIsi€MBbII
koMmmyTaTop Ha 16 moproB (1),
Wsmepurens CN -801 HP (1),
Konaummonep AEG ACS-09HR (1),
MHoropyHKIIHOHATBHBIN

HU3MEPUTEIIbHBIN npudop (1),
Monutop 20 "Beng FP 202W (2),
Mounutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 JlazepHsbrit
Canon i-Sensys MF226 (1), Habop
BY nepexognukos (1), Hoytoyk Dell
Latitude E6520 Intel Core 15
Processor 2520M 15,6" (2), HoytOyk
TOSHIBA Satellite L655-1H2-RU
(1), Hasnpuas cranuus AOYUE 968
(1), Ilepexmrouatens ZX80-DR230
(1), IlepcoHanpHBI KOMIBIOTED 3
Atlant A2X4/4G(3)/512Mb/monuTop
Ilyama 2209/3Y (1), IIK RAMEC
GALE LCD LG 23"Intel i5

4590/MSI B85M-
E45/2x4DDR3/GT740
2Gb/500Gb/knaB (28),

[TpeobpazoBarens SP-200-24-AC-DC
B koxkyxe 199x99x50mm (1), ITpuemo-
nepeaaromas IPOrpaMMHO-
KoH(pUrypupyemas paauorargopma
G32 (1), [Ipunrep Canon LBP 2900
na3epubiii ¢ kabemem (1), IIpoexTtop
mynbTuMenuitaeiid Hitachi CP-EX250
(1), IIpoektop MyIbTUMEIUIHBIH
Hitachi CP-EX251N (1), Cuct. 610k
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Ghb/DVD-
RW/kn+MbIIib+KOBpUK (1),
Cucrem.6moxk CPU Intel Core 17-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepmwibHbi 350 BT (1),
YHuBepcanpHas nmpuémMo-nepeaaromas
mwiarpopmMa AN MPOCKTHPOBAHUS
CBY-cucrem KOMIUL.MZ (1),
Yeunurens LZY-22 (1), Ycunutens
ZHL-3A-S (1), KowmmuekT y4ueOHOI
mebernu (1)

Kommnekr T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pCH_IeHI/ISI OCHOBHBIX
IIOJIB30BAaTCIbCKHUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBLI ®OHJ OLIEHOYHBIX

CPEJCTB




Kputepun onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANpaBJIEeHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA YCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4eTKOCTb, FPAMOTHOCTh M3JIOKEHHUSI MaTepHraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUHU MPAKTUYECKUX 3aJaHUH.

[IIkana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHBb IPOSBIAET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJOKEHUS TMpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3a]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH U TIPUEMAMH MX BBITOJHEHHS

Beicokuit ypoBenb |OOydaronuiics riyOOKO M IMPOYHO YCBOMJI HIPOTPAMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCA TEOpPHUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMH  U3JIaHUSIMH, TIPaBHJIBHO OOOCHOBBHIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH O0OECHEUMBACT OLIEHMBAaHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsimok cocTaBieHHs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYypbl OLEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OMbITA JAEATEIHHOCTH, IO
HaKOIMMUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nosioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTECTaIMs 00yJatOIUXCs
[TpomexxyTouHasi aTTecTanus oOy4yaronuxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJIbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[IpriMepsl TUIOBBIX KOHTPOJBHBIX 3aJaHMil W3 0a3bl (OHJA OLCHOYHBIX CPEACTB 110
o0pa3oBaTeNbHON IPOTrpaMMe.




#i## Tect 1

Kakor 13 cneayoLwmx TMNoB AaHHbIX ABASETCA HEM3MEHAEMbIM?
- A) List

- B) Dictionary

- C) Set

- D) Tuple (MpaBunbHbIN OTBET)

#i# TecT 2

Kakoii onepatop ucnonb3yeTtcs Anst KOHKaTeHaumu cTpok B Python?
-A) +

-B)*

-C) &

- D) // (MpaBunbHbIN OTBET)

#i# TecT 3

Kakon 13 cnegytowmx TUNoB UCMONb3yeTca ANA XpaHEeHWS NOrM4ecknx 3HavYeHnn?
- A)int

- B) str

- C) bool (MpaBunbHbIN OTBET)

- D) float

#it# TecT 4

Kakoi meTog ncnonb3yeTcs Anst 3aMeHbl MOACTPOKN B CTPOKE?
- A) replace() (MNpaBunbHbIN OTBET)

- B) switch()

- C) change()

- D) alter()

#it# TecT 5

Kakon Tun gaHHbIX MCNonb3yeTcs ANsi XpaHeHUs1 YNOPSiAOYEHHOW KOMMEKUMM 3NTIEMEHTOB?
- A) Set

- B) Dictionary

- C) Tuple

- D) List (lMpaBunbHbIA OTBET)



### TecT 6

Kakon Tvn gaHHbIX MOXET coaepXaTb YHUKAmbHbIE 3NIEMEHTbI?
- A) List

- B) Dictionary

- C) Set (MpaBunbHbIN OTBET)

- D) Tuple

#HHt TecT 7

Kakon onepaTop ncnonb3yeTcs Ans NpoBEPKN paBEHCTBA ABYX 3HAYEHUN?

-Q) =

- D) > (lNpaBnnbHbI OTBET)

#i# TecT 8

Kakol 13 cnegyolumx MeTogoB NO3BOMSAET NOMYyYnTb ANUHY CTPOKN?
- A) length()

- B) size()

- C) len() (MpaBunbHbIN OTBET)

- D) count()

#H# TecT 9

Kakoe 3HayveHne ByaeT BO3BpaLLEeHO BbipaxeHneM "bool("") ?
- A) True

- B) False ([NpaBunbHbIV OTBET)

- C) None

-D)0

#i## Tect 10
Kakor 13 cneayoLwmx TMNOB AaHHbIX MOXET cogepaTb napbl KNoY-3HaYeHne?

- A) List



- B) Set
- C) Dictionary ([NpaBurnbHbIn OTBET)

- D) Tuple

### Tect 11

Kakon n3 cnepgytowmx onepatopoB MOXHO UCMONb30BaTh ANS BO3BEAEHMWS B CTEMNEHL?
-A) A

- B) **

-C) /I

- D) % (MpaBunbHbIA OTBET)

### Tect 12

Kakon meTopq no3sonseT 0ob6aBUTb 9NeMEHT B KOHeL, cnncka?
- A) add()

- B) append() (MNpaBunbHbI OTBET)

- C) insert()

- D) extend()

### Tect 13

Kakon Tvn aaHHbIX NO3BONSAET XpaHWUTb NocneoBaTenbHOCTb (PMKCUPOBAHHOW ANWHbI?
- A) List

- B) Dictionary

- C) Tuple (MpaBunbHbIA OTBET)

- D) Set

#itt Tect 14

Kakon meToa ncnonb3yeTtca Ang yaaneHns aneMeHTa u3 cnmcka no 3Ha4eHno?
- A) remove() (MpaBunbHLIN OTBET)

- B) delete()

- C) discard()

- D) pop()



#i# TecT 15

Kakon 13 crnegytowmx MetTogoB UCNonb3yeTcs ANA NpeBpaLLleHnst CTPOKM B HUXKHUI pernctp?
- A) lower() (MpaBunbHLIN OTBET)

- B) downcase()

- C) lowecase()

- D) to_lowercase()

#i# TecT 16

UTo Bo3BpaluaeT cyHkums ‘len([1, 2, 3])°?
- A) 3 (NpaBurbHbIA OTBET)

-B) [1, 2, 3]

-C)2

- D) None

#i# TecT 17

Kakoe 3HauyeHune 6yget Bo3BpalleHo "3.14 + 0.01°7?
- A) 3.15 (lMpaBurnbHbIN OTBET)

-B) 3.14

- C) 3.1401

-D) 2.15

#it# TecT 18

Kakolt u3 cnepytoLmux MeTo0B UCNONb3yeTcs AN COPTUPOBKM crnmcka?
- A) sort() (MpaBunbHbIN OTBET)

- B) order()

- C) arrange()

- D) organize()

#i# TecT 19

Kakolt u3 cnegytoLmnx TMNOB AaHHbIX ABMSETCA NocnefoBaTenbHbIM, HO HE YNOPSAA0YEHHBIM?
- A) List

- B) Dictionary

- C) Set ([MpaBunbHbIN OTBET)

- D) Tuple



### Tect 20

Uto OygeT pesynbTaTtoM BhlpaxeHus 5 /[ 2°7?
-A) 2

-B) 2.5

-C)3

- D) 2 (MpaBunbHbIN OTBET)

YcnosHble onepatopbl Python

#H#H# Tect 1
Kakon onepaTtop ncnonb3yeTcs And NnpoBepku paseHcTea B Python?
- A) =

- B) == (lMpaBunbHbIN OTBET)

### Tect 2

UTo BepHET crneaytoulee BolpaxeHne: 5> 3 and 2 < 4°?
- A) True ([NpaBunbHbIN OTBET)

- B) False

- C) None

- D) Owwubka

### Tect 3
Kakor onepatop ucnonb3yeTcs Ans NpoBEPKN HepaBeHCTBa?
- A) >

- B) |= (MpaBwunbHbIN OTBET)

#iH# TecT 4



UTo BO3BpaLlaeT BhipaxeHue ‘not True ?
- A) True

- B) False ([NpaBunbHbIN OTBET)

- C) None

-D)0

#i# TecT 5

Kakon ycnoBHbI onepaTtop Mcnonb3yeTcs Ansi co3gaHus BeTeneHui B Python?
- A) while

- B) def

- C) if (NpaBunbHbIA OTBET)

- D) for

### TecT 6

Kakon n3 cnegytowmx onepaTtopoB BbINOMNHAET noruveckoe "nnn"?
-A) ||

- B) or (IMpaBunbHbIN OTBET)

-C)and

- D) not

#it# TecT 7

Kakoln cMHTakcuc ncnorb3oBaH HEMpaBUIlbHO?
-A)ifa=="h:

- B) if (a > b):

-C)ifa> b then:

- D) if a < b: (MpaBunbHbIN OTBET)

#it# TecT 8

Kakor 13 cneayoLimx BapnaHToB ABMSETCA KOPPEKTHLIM UCNONb30BaHMeM onepaTopa 'if ?
-A)ifa=5:

- B) if a == 5: ([MpaBunbHbIN OTBET)

-C)if (a==5):

-D)nB,ucC



#i# TecT 9
Uto OyaeT pesynbTaTtom criegytoLlero koga?
python
x = 10
if x < 5:
print ("x meHbme 5")
else:

print ("x Oonbme maM paBHO 5")

- A) X MeHbLLe 5
- B) x 6onbLwe 5
- C) x 6onbLie nnm pasHo 5 (MpaBunbHLIN OTBET)

- D) Owwnbka

#i# Tect 10

Kak MOXHO NpoBepuTb HECKONBLKO yCcnosun B ogHoM 'if ? cnonb3ys:
- A) or

- B) and

- C) o6a (A n B) (MpaBunbHbIn OTBET)

- D) H¥ 0aVH 13 HMX

#i# Tect 11

B kakom cny4yae 6510k “else’ BbInonHAeTCcsa?

- A) Hukorpa

- B) Ecnwn ycnoswe "if’ noxHo (MpaBunbHbIN OTBET)
- C) Bcerpa

- D) Ecnu ycnoswe “if° uCTUHHO

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUHON aTTECTALINU

1. NocTaHOBKa 33434M MALIMHHOIO 06y4YeHua ¢ yuntenem. Cxema paboTbl HaMBHOrob6anecoBCKOro
KnaccuduraTtopa.2. JInHeHan perpeccus, 1OrMCTUYECcKan perpeccus: Korga ectb
€AMHCTBEHHbININ06abHbIN MUHUMYM GYHKLUMM NoTepb? OnpeaeneHme n cBoicTea pyHKummnsoftmax.

~on

3. Onpepnenenune noHATMI "KnaccuduKkauma" n "perpeccma”. O6bACHUTE PasHULY MEXAY HUMMU

4. ObbACHUTE pasHMUy mexay "TecToBbiMm" 1 "obyyatowmx" Habopom



5. Aalite noHATMe "ObyyeHne B amcambne"
6. YTo Takoe nepeobyyeHne moaenu. M Kakme MeToabl MOXKHO UCMO/1b30BaTh, YTOObI ee n3bexatb
7. 470 TaKkoe HauBHbI 6aliecoBCKUI KnaccudrKaTop 1 Kak ero Ucnosb3oBaTtb

8. Moaenb MMeeT HU3KOEe CMeLLLEHME N BbICOKYHO AMcnepcuto. XopoLwo 3To Uau naoxo? U kakue
AeNCTBUS MOXKHO NpeanpuHATbL B 3TOM Cayyae?

9. YTo TaKoe ymeHblueHUe pasmepHOcTU?. Kakme meToabl yMeHbLIEHWA PAa3MEPHOCTU €CTb U KaK UX
NPUMEHATL?

10. Yem otanyatotca metoabl kKnactepmsaymm KNN 1 k-means



