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1. OBIIME CBEJEHUA

VYuebnas qucturuimHa « MHTEIEKTyalIbHBINA aHATTN3 JAHHBIX» U3Y4aeTCs B CEIBMOM CEMECTPE.
KypcoBas pabota — He mpegycMOTpeHa

1.1. ®opma mpOMEKYTOYHOMN aTTECTAIUU:

DK3aMeH

1.2.  Mecrto yueOHOI quctUIInHbI B cTpyKkType OITOIT

VYuebHas qucuuiuiiHa MHTenIeKTyanbHbIi aHaIN3 JAHHBIX OTHOCUTCS K 0053aTEIbHOM YacTH.
OcHOBOM U1l OCBOCHMs IUCLHUIUIMHBI SBISIIOTCS PE3yJbTaTbl OOy4EHHUsS MO NPEALIECTBYIOIIUM
JUCLUIUIMHAM U NIPAKTUKAM:
) Nudopmaruka;
WHCcTpyMeHTalmbHbIE CPeICTBA MH(POPMAITMOHHBIX TEXHOJIOTUH Tu3aiiHa;
TexHuueckue cpecTBa AU3aitHa;
OcHOBBI pa3pabOTKH IU3aliH MPOEKTA;
VYnpasiieHue NIporpaMMHBIMA ITPOEKTAMU;
[Tudposas o6paboTka nH(pOpMALHH;
MerTposnorust cranapTu3alus U cepTuduKanms;
JIuckpeTHas MaTeMaTHKa;
BoruncnutenbHas MaTeMaTHKa;
Texnonoruu 3d MozenupoBaHus B AU3aiiHe;
OcHOBBI pa3pabOTKH KpoccIIaTHOPMEHHBIX PUITIOKEHUM;
VYnpaBiieHue nporpaMMHBIMU ITPOEKTAMU;
TexHomorNus NpOrpaMMHUPOBAHHUS B TU3ANHE;
ITakeTbl MaTEMaTHYECKUX MTPOIPAMM.
Pesynbprarel oOyueHuss mo y4eOHOM NMCHUIUIMHE, UCHOJB3YIOTCS NPHU H3YUYEHHH CIEAYIOLIUX
JUCLUIUIMH U MIPOXO0KIEHUS MPAKTHK:
) [TponsBoacTBEeHHAs MpaKTUKA. DKCIUTyaTallHOHHAS.
PesynbraThl OCBOEHHMs Yy4yeOHOM MAMCHMIUIMHBI B JalbHedIIeM OyayT MWCIOJIb30BaHbl MpHU
MIPOXOXKACHUH  Yy4EOHON/MPOU3BOJACTBEHHOW TMPAaKTUKU M (MJIM) BBINOJIHEHUU BBITYCKHOM
KBaJTM(PUKALIMOHHOM pabOoTHI.

2.  [EJU U INIAHUPYEMBIE PE3YJIbTATBHI OBYUEHMS MO
TUCHUIIMHE

Henstmu u3yueHus: AMCUUIUINHBI IHTENeKTyanbHblii aHAINU3 TaHHBIX SBISIOTCS:

) dopmupoBaHHe |y OOYyYalOIUXCS CUCTEMHBIX TEOPETHYECKMX 3HAHUM H
MPaKTUYECKNX HABBIKOB B 0OJacTu cOopa, aHamm3a TpeOoBaHwid W (opmanu3anuu 3agad s
CUCTEM MHTEJIEKTYaJIbHOTO aHaJIn3a JaHHbIX.

) OBJIaJICHUE COBPEMEHHBIMH METOJIaMU U MHCTPYMEHTAMHU aHAJIN3a, IPOEKTUPOBAHUS
U pealu3aluu apXUTEKTypbl HMH(OPMAIMOHHBIX PECYpCOB W CHCTEM, PpELIAIONUX 3a]auu
MHTEJJIEKTYaJIbHOTO aHaJIN3a JIaHHbIX.

) OCBOCHHME NPUHIMIIOB PabOThl C COBPEMEHHBIMM HPOTPaMMHBIMU CpEACTBAMH,
wiarpopmamu 1 OubsnnoTexkamMu i pa3pabOTKM W BHEAPEHUsS pelieHuid B obsactu
MHTEJUIEKTYAJIbHOTO aHAJIM32a TaHHBIX ¥ MAIMHHOTO O0YyYEHHS.

MOJArOTOBKA K  NPO(PECCHOHAIbHOM  JIEATENbHOCTH B  YCIOBHUSX  OBICTPO
pa3BUBAIOIIMXCS TEXHOJOTMM aHalu3a JIaHHBIX, CIIOCOOHOCTH K CAMOCTOSITEIbHOMY OCBOEHHIO U
IPUMEHEHUI0O HOBBIX METOJOB M HHCTpyMeHTOB WA/ nns pemieHus NpakTUYECKUX 3a4ad B
Pa3INYHBIX IPEAMETHBIX 00IaCTAX.



dbopMupoBaHue 'y  OOy4YalOIIUXCS  KOMIETEHIUU(-K),  YCTAaHOBIECHHOW(-BIX)
obpazoBarenbHO Tporpammoii B cootBeTcTBrM ¢ ®I'OC BO 1o m1aHHON TUCITUTIIIHHE.
PesynpraTroM 00y4eHHMS TO JTUCIUIUIMHE SBISETCS OBIaJeHHE OOYYaIOIMMUCS 3HAHHSIMH,
YMCHHSMH, HAaBBIKAMH M OIBITOM JIEATEIHHOCTH, XapaKTePU3YIONIMMH Ipoiecc (GOPMUPOBAHUS
KOMITETEHIMH(H) W 00ecrneynBaIONIMMH JIOCTIDKEHUE TUIAHUPYEMBIX pe3ylIbTaTOB OCBOCHHUS

y4eOHON JUCITUTIITHBL.

2.1.

(DOpMI/IpyCMBIe KOMIICTCHIINH, MHAUKATOPBI JOCTHIKCHU A KOMHCTGHHI/Iﬁ,

COOTHECEHHBIE C TUITAHUPYEMBIMU Pe3yJIbTaTaMHi 00YUYCHHUS MO JUCIUILIINHE:

Kox 1 HauMeHOBaHHe

Koa m HanmMeHOBaHHe

IInanmpyemble pe3yJbTaThbl 00yYeHNs

HHJIUKATOpA
KOMIIeTeHIMH 10 AUCHHUIIMHE
JOCTH;KEHHsI KOMIIETeHIIMH
TIK-1 NA-TIK-1.1 3HaTh: METOIBI M TEXHUKH cOOpa
Cniocoben anamusuposars | OcCylnecTBieHne TpeOOBaHMI K CUCTEMaM

1 hopMaIU30BaTh
TpeOOBaHUS K
“H(POPMAITHOHHBIM
pecypcam B obiacTu
Web-texHonoruit u
MyJIbTHMEINA

KOMMYHUKAIIMHA U COTJIACOBaHUE
TpeOOBaHUM K
MH(POPMALIOHHBIM Pecypcam co
cTelKxoJIepaMu

WHTEJUICKTYaJIbHOTO aHaIM3a TaHHbBIX,
OCHOBBI ITPOEKTHOTO yIPABJICHUS B
ob6nactu Data Science.

YMeTh: IPOBOIUTE UHTEPBBIO C
CTCHKXOJIJICpaMU JIJIsl BHISIBJICHUS OU3HEC-
noTpeOHOCTEH; JOKYMEHTHPOBATh U
COIJIaCOBBIBATh TEXHUYECKOE 3aJaHKE Ha
pa3paboTKy MHTEIUICKTYaIbHOM CUCTEMBI.
Bnaners: HaBpIKaMUu (popMaTU3aluu
MPEAMETHON 00JIaCTH | MPEACTABICHUS
TpeOOBaHMIA B BUJC, IPUTOIHOM JIJIst
MTOCIICAYIONICH MPOSKTHOM pean3alui;
TEXHUKAMH BEJICHHUS NIEPETOBOPOB U
MIPE3EHTAIMU POEKTHBIX PEIICHHH.

NI-TIK-1.2

AHanus 1 pa3paboTka
BapUAHTOB peaTH3aI[N
TpeOOBaHMI K
HH(POPMAITHOHHBIM pecypcam

3HAaTh: OCHOBHBIC KJIACCHI 33/1a4
MHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX
(xmaccubukanms, KiracTepu3ais,
perpeccusi, acCOIMaTHBHBIE PABUIIA) U
TUIIOBBIC CLIGHAPUH WX TPUMEHEHUS.
YMeTb: aHATU3UPOBATH UCXOIHBIE
TpeOOBaHMS U NpeyIaraTh BApUaHThl UX
peann3ainy ¢ UCTIOIb30BaHHEM Pa3INnYHbIX
METOAOB U AITOPUTMOB; IPOBOANUTH
CPaBHHUTENIbHBINA aHAIN3 MIPEIIaraeMbIX
peleHni TI0 KpUTepHUsIM 3P PEKTHBHOCTH,
TPYAOEMKOCTH M aJeKBaTHOCTH.
Baagerb: HaBBIKaMH BbIOOpA
OIITUMAJIBHOT'O ME€TOa MAaIlTMHHOI'O
O6y‘-ICHI/ISI WJIM UHTCJUICKTYAaJIbHOI'O
aHaJM3a Uil pelIeHUs] KOHKPETHON
MPUKJIaTHON 33/1a49H.

[1K-2

Criocoben
MIPOEKTHPOBATh
UHQOPMAIIOHHEIE
pecypcsl B oomactu Web-
TEXHOJIOTUU U
MyJIBTHMETHA

NA-T11K-2.1

3HaHUe NPUHIUIIOB TOCTPOCHHUS
APXUTEKTYPHI
WH()OPMAITMOHHEBIX PECYPCOB

3HATH: TPUHITUIIBI TOCTPOCHUS
APXUTEKTYPBl COBPEMEHHBIX CUCTEM,
BKJIFOUAsi KOMITOHEHTHI [Tt cOopa,
XpaHeHHsI, 00pabOTKHN TaHHBIX U
BU3yaJIM3allu pe3yIbTaToOB; 0COOEHHOCTH
MIPOSKTUPOBAHUS HHTEIIEKTYaTbHBIX
CHCTEM B 3alIUIIEHHOM UCTIOTHEHUH.
YMeTh: MIPOCKTUPOBATH APXUTEKTYPY
MPOrpaMMHOT0 KOMILIEKCA JIJIsl peLICHUs
3a/1a4, BKIIFOYask BEIOOP MOJIeTei
HUCKYCCTBEHHOTO MHTEJUICKTA U




Koa u HaumeHoBaHMe
KOMIICTCHIINHN

Koa 1 HauMeHOBaHHe
HHIANKATOpPA
JOCTHKEHHSI KOMIIETEHIIMH

Inanupyemble pe3yJbTaThl 00y4eHHs
1O TUCIUTLINHE

MHCTPYMEHTAIBHBIX CPEJCTB.

Baaners: HaBbIKaMu pa3padOTKU
IPOEKTHBIX JOKYMEHTOB Ha CO3/1aBacMble
MHTEIJUIEKTYaIbHbIE CHCTEMBI

NA-T11K-2.2

Bitanenue nporpaMMHBIMU
cpeAcTBaMH U maTdopMamu
Jutst pa3zpabotku Web-pecypcos
1 MYJIbTUMETUITHBIX
MIPUIOKEHUN

3HaTh: OCHOBHBIE ITPOrpaMMHBIE
wIaTGOPMbI U OUOITUOTEKH TS
WHTEIICKTYaIhbHOTO aHAIN3a TaHHBIX.
YMeTh: IPUMEHSTH COBpEMEHHBIE
MHCTPYMEHTAIILHBIE CPEJICTBA U
OMOIMOTEKY IS pealin3alivy,
TECTHPOBAHMS U Pa3BEPTHIBAHUS MOJIEIIEH
MAaIIMHHOTO 00YYeHHUS U
WHTEJUICKTYaIbHOM 00pabOTKH JTaHHBIX.
Bnaperhb: npakTHYECKUMU HaBBIKAMU
paboThI CO cpenaMu pa3paboTKH 1
UCIIOJIb30BaHUsI ONOTMOTEK IS PELIeHUS
TUTIOBBIX 33J1a4 aHAIN3a WH(OPMAIUH U
ITOCTPOCHUS PEKOMEHIATENEHBIX CHCTEM

3. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

OO6mast TpyA0EMKOCTh y4eOHOM AUCHUIUIMHBI IO y4eOHOMY IJIaHy COCTaBJISET:

1o O4HOM opMe o0yueHus —

3

3.€. 108 gac.

3.1.
(ounast popma oOyUeHMs1)

CrpykTypa yueOHOU AUCIUIUIMHBI 1711 00yYarOIIUXCs TI0 BUJIaM 3aHSITHIA

CTpyKTypa U 00beM JUCHUTLINHBI
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3.2.  Crpykrypa yueOHOIN TUCIUILTUHBI JIsl 00YUYaIONMUXCs O pa3zesiaM U TeMaM JUCIUILTUHBL: (04Hast popma oOydeHus)
Ilnanupyembie Buabl yue0HOl padoThI
(KOHTpOJIUpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL o = Buael n gopMBI KOHTPOJIBHBIX
OCBOEHMSI: o o 2 - 3 % MepOonpHUsATHIA, oﬁecneqvinammne no
KOI[(I)I)“ HaumenoBanue pasjie/IoB, Tem; & = g z g o E ; 5 COBOKYIHOCTHM TEKYIIIMH KOHTPOJIb
(hopmupyemori(bix) ¢opma(bl) MPOMEKYTOUHOH aTTECTAIUH = o = 2 g5 8 = = 5 yCcIeBaeMoCTH;
KoMneTeHHu(ii) u =) E = E_ 3 E = E S | Ex (GOPMBI IPOMEKYTOYHOTO KOHTPOJISI
HHIMKATOPOB g 25 18 é =5 £ E g é ycneBaeMocTu
o B R
KOMIICTCHIIMHA
CeabMoii cemecTp
NA-TIK-1.1 Pazpen I. ®ynagaMeHTAIbLHBIE METOABI M MOJeJIN 10
NJI-T1K-1.2 MAIIMHHOTO 00YUYeHusl
NA-TIK-2.1 Tema 1.1 MamuHHOE 00yUYeHHE: OCHOBHBIE 3341 U THIIBI 2 DopMBI TEKYIIIETO KOHTPOJIS
W/I-TIK-2.2 Tema 1.2 JIuneiinas perpeccus: MHK u rpaiieHTHBIN CITYCK 2 o pasueny I:
Tema 1.3 Jluneiinas kiaccuuKaLys: METOA OTIOPHBIX BEKTOPOB 2 OTYET C PE3YIbTAaTaMU BBIIOJHEHHBIX
(SVM) SKCNMEPUMEHTAIbHO-TIPAKTUIECCKUX
Tema 1.4 Metpuueckue Metoipl: anroput™ kNN u mouck 2 3a/[aHui
OJIMOKAWIINX coceliei
Tema 1.5 JIpeBecHble MOJENH: pELIAOIINE IEPEBbS IS 4
KJIACCH(MKAIIMH U PErPECCHH
Tema 1.6 AncamOnpoBaHue MoJielieii: 6a30BbIe MPUHIIMITBL U 4
METObI
Jlaboparopnas padora Ne 1.1 [IpenodpaboTka naHHBIX H 2
peanu3anus JUHEWHOU perpeccuu
JlaGoparopnas padora Ne 1.2 Knaccudukarus meronamu SVM 2
u kNN
JlabopaTtopHas pabota Ne 1.3 [TocTpoeHHE pelIaroNIuX IepeBheB 2
JlabopaTtopnas pabota Ne 1.4 CpaBHeHHE 0a30BBIX aJTOPUTMOB 2
aHcaMmOIMpOBaHUS
NA-TIK-1.1 Pazpnea I1. Ouenka kauecTBa U BEPOSITHOCTHBIE MOAXO0bI 12 DopMBl TEKYLIETO KOHTPOIS
UI-T1K-1.2 Tema 2.1 Onenka kadyecTBa MOZEIEH: METPUKHU KJIaCCU(PUKAITUU 2 o paszeny II:
NA-IIK-2.1 U PETpECCUu - OTYET C pe3yJIbTaTAMH BBITIOJTHEHHBIX
WUA-11IK-2.2 Tema 2.2 Kpocc-annjanus 1 60pbba ¢ nepeodyueHueM 2 9KCNEPUMEHTAIbHO-IPAKTUYECKUX
Tema 2.3 BeposTHOCTHBIN OIX0A U 0000IICHHBIC TUHEHHBIC 2 3a/1aHuH
MOJEU
Tema 2.4 I'pagueHTHBIA OYCTHHT: IPUHIUITEI 1 TPUMEHCHHE 4




IInanupyemsble Bujab! yueoHo# padoThl
(KOHTpOJIUpYeMBbIe) KonrakTHas pa6ora
Pe3yJIbTATBI o = Bunpl u ¢opMBI KOHTPOJIBHBIX
OCBOEHHSI: o ° E & % MepoNpUsITHIi, 00ecneunBaloue no
Koy(bI) HanmeHoBaHue pa3Iesios, TeM; o Z g 2 A g " 5 COBOKYIHOCTH TEKYIIHH KOHTPOJIb
dopmupyemoii(bix) (opma(br) NpoOMeKYTOUHO# aTTeCTAIIMHI = § 5 & s § % = § ycIeBaeMoCTH;

KoMmeTeH (i) u =) = E E_ 3 E =S g3 () OpPMBI POMEKYTOYHOT0 KOHTPOJISt
HHAMKATOPOB g 25 | &8 =| $E g8 yCreBaeMoCTH
JOCTHIKEHHUSI = l% = és S = I:f-':- = & =
KOMIETeH UM ° A= = =

Tema 2.5 baiiecoBCKkHM€ METOJIbI U TEHEPATUBHBIN MOAXO K 4

KJ1accu(HKaIuU

Tema 2.6 [Togbop runepnapaMeTpoB ¥ NPUHIKI MaKCUMaITbHON 4

SHTPOIHUHU

JlabopaTtopnas pabora Ne 2.1 PacueT MmeTpuk u Kpocc- 2

BAJIMJALMS MOJIENIEN

JlaGoparopHast pabota Ne 2.2 Peanuzauusi 1 npuMeHEHUE 2

TpaJlieHTHOr0 OyCTHHTa

JlabopaTtopnas padota Ne 2.3 [TocTpoeHne reHepaTHBHBIX 2

KJIACCU(QUKATOPOB

JlaGoparopHast pabota Ne 2.4 OnTuMH3aLus TUIIEPIIAPAMETPOB 2

CJIOKHBIX Mozelel

DK3aMeH 36 Y CTHBIH onpoc
HUTOI'O 3a Bech nepuoj 34 16 58




3.3. Kparkoe conepkanue yueOHON AUCITUTIIIUHBI
Ne it Haumenosause pasjena u Conep:xanue pasaesia (TeMbl)
TEMbI TUCHUIIJINHBI

Paznen 1 | dyHpaMeHTAIbHBIE METOABLI H MOJEJIH MAIIIMHHOTO 00YYeHHSs

Tema 1.1 | MammaHOE OOyYCHHE: [TonsTne mammaHOTO 00y4ueHUs (MO) Kak pa3mena
OCHOBHBIC 33]1a41 U THUIIBI HCKYCCTBEHHOTO MHTeIeKTa. OCHOBHBIC THIIBI 3a/1a4:

KJIACCU(UKAIIHS, PETPECCHUs, KIIACTEPU3AIINS, CHIDKEHUE
pasmeprocTr. Kimtouessie mapaaurmsl MO: oOy4eHne ¢
yuauteneM (Supervised Learning), o0ydenue 0e3 yuutes
(Unsupervised Learning), o0yueHu€e ¢ TIOJKPEILICHUEM
(Reinforcement Learning). [TonsiTis natacera, mpu3HaKoOB,
MOJIENIH, IEPEOOYUEHNsI M HET000YyUEH s

Tema 1.2 | Jluneitras perpeccus: MHK u | IloctanoBka 3amaum perpeccun. JImHEHHAs perpeccus Kak

I'PaJUEHTHBIN CITyCK METOJ IIPEACKA3aHNs] YUCIOBbIX 3HaUeHU. MeTon
HauMeHbInuX kBaaparoB (MHK) ams Haxoxnenus
apaMeTpoB MoJienu. [ paIueHTHBINA CITYyCK KaK UTEpaTUBHBIN
METO/T ONITUMHU3AIH (DYHKIIUU TOTeph. [[OHATHE CKOPOCTH
o0yuenus (learning rate).

Tema 1.3 Jluneitnas knaccuduxanms: [TocranoBka 3amauu Knaccupukanuu. MeTos OOpHBIX
METOJI OIIOPHBIX BEKTOPOB BEKTOPOB (SVM) 17151 IOCTPOCHUS pa3IesIonIei
(SVM) THIEPIUIOCKOCTH. MakcuMu3anms 3a3opa (margin) Mexay

knaccamu. [IpuHIUIBL pabOTHI ¢ IMHEHHO Hepa3IeTMMBIMU
JaHHBIMH ¢ cronab3oBanueM saep (kernel trick).

Tema 1.4 | MeTpuueckue METOIBI: Meron k-6mmxaiimmx coceneit (kKNN) kak
anroput™ kNN u mouck HEMapaMeTPUICCKUI arOpUTM JUIS KIIACCU(UKAIIUH U
Oy KalIMX coceei perpeccun. [IpuHin paboThl, OCHOBaHHBIN Ha OJIH30CTH

00BEKTOB B IMMPOCTPAHCTBE TIPU3HAKOB. BEIOOp METpHUKH
paccrosinus u napamerpa k. IIpoGiema curse of
dimensionality ¥ METOABI YCKOPEHHSI IIOMCKA COCEACH.

Tema 1.5 | JIpeBecHble MOAEIH: Pemaromue nepeBbsi: IpeBOBUIHAS CTPYKTYPa MIPABHI «ECIIH-
pelarontie qepeBbs IS to». Kpurepun ams pasneneHns JaHHBIX (JHTPOIHUS, HHIEKC
KJIaCCH(HKAIIMK U PErPECCHH Jxunn). [ocTpoeHue nepeBbeB IS 3a/1a4 KJIACCU(PUKAIIMH U

perpeccuu. [Ipobnema nepeody4eHus U MeToIbI OOPHOBI C
HUM (HanpuMep, oOpe3Ka Iepesa).

Tema 1.6 | AucamOnmpoBaHHE MOIETICH: [TonsTre ancamOII1 MoAeIeli AT MTOBBIICHUS TOTHOCTH U

0a30BbIe MPUHITUITBI K METOIbI | YCTOWYMBOCTH MPOTHO3a. ba3oBble TEXHUKH
ancamOnupoBanus: O3rruHr (Bagging) u 6yctunr (Boosting).
[Ipumepsr anroputmoB: Ciyqaitasrii mec (Random Forest) kak
MpuMep OATTHHTA

Pa3znen Il | Ouenka kayecTBa U BEPOSITHOCTHBIE MOAXO0AbI

Tema 2.1 | OmeHka Ka4ecTBa MOJICIICH: MeTpuku 1J1 OIIEHKH KadyecTBa MoAeIeH KilacCu(UKAIIHH:
METPHKH KilacCU(UKAIMU 1 TOYHOCTH, OJHOTA, F-Mepa, ROC-kpusas u AUC-ROC.
perpeccun MeTpuKkH AJis perpecCuu: CPeIHsA KBalpaTudHast OInoKa

(MSE), cpennsist abcomrotHast omuoka (MAE), koaddurment
nerepmuHanuu (R?). Pa3nenenue BEIOOpKU Ha 00YYaIOUIYIO U
TECTOBYIO JUIsl OOhCKTHBHON OLICHKH

Tema 2.2 | Kpocc-Banmuaanus u 6opeba ¢ | [lonsitie nmepeodyuenus (overfitting) u HemooOyueHMst

nmepeoOydeHueM (underfitting). Kpocc-Banmmartist kKak METOT OIIEHKH
o0o01aroIIel criocoOHOCTH MOJIeNIi. Pa3HOBUIHOCTH KpOCC-
Bamunauu: k-fold, leave-one-out. Perymnspu3zarus kak MeTo
0OpPLOKI ¢ TEPEOOYUECHUEM.

Tema 2.3 | BeposSTHOCTHBIN MOIXO U BeposTHOCTHEIH OIX0/T K MAITHHHOMY OOYYECHHIO.

000011IEHHbIE TUHEWHBIE
MOJIENIA

O606mennbie muHelinble Moaenu (GLM) kak paciupenue
KJIACCHYECKOM JIMHESHHOM perpeccun. Jlorucruueckas




perpeccus s knaccudukanuu. CeszpiBaroas QyHKIUS U
pacrpeesicHue ONIMO0K

Tema 2.4 | I'panueHTHBIN OyCTHHT: I'paguentnsiit 6yctuar (Gradient Boosting) xak MOITHBIH
MPUHIIMITEL U IPUMEHEHNE aHcaMOJIEBBIN anropuT™. [IprHIUT TOCIeI0BaTENFHOTO
MOCTPOCHUS MOJIENEH, KaXK/1asi N3 KOTOPBIX YYUTCS Ha
ommOKax nmpeaplaymeil. Munumusanus QyHKIUH TTOTEPb C
MTOMOIIBIO TPAUEHTHOTO cirycka. O030p MOIMyIISIPHBIX
peanm3aimii: XGBoost, CatBoost, LightGBM

Tema 2.5 | baliecoBckue METOIBI U BaiiecoBckuii moaxo1 K MAITMHHOMY 00y4Y€HHIO, OCHOBAHHBIH
TeHEPAaTUBHBIN MOAXO K Ha TeopeMe baiieca. HauBHBII O6alieCOBCKHI KIIACCU(PHUKATOP U
Ki1accubuKanuu €ro IPEATON0KEHHE O HE3aBUCUMOCTH IIPU3HAKOB.

I'eHepaTHBHbIE U AMCKPUMHUHATHBHbIE MOJIETH, UX CPAaBHEHHE

Tema 2.6 | ITogOop runepmnapaMeTpoB U 'unepnapameTpsl MOJIeNed MalIMHHOTO O0Y4EHUS U UX
MPUHLUI MaKCUMaJIbHON BJIMSAHUE Ha pe3ynbrar. CTpareruu noudopa
SHTPOIUU runeprapameTpoB: mouck 1o cerke (Grid Search), cimydaiHpii

nouck (Random Search). [IpuHIKT MakcHMaTBEHOR SHTPONIUU
KaK METO/I IOCTPOCHUS MOJIeJIeH TPH HAJTMYUHU OTPaHUYEHHON
nHGbOPMAIIH.

3.4. Opranuzauus caMOCTOATEIbHON pad0Thl 00YUaOIIUXCS

CamocrositenbHas paboTa CTyAeHTa — 00s3aTeNnbHas 4acTh 00pa30BaTEIBHOTO IpoIlecca,
HampaBJIeHHasT Ha  Pa3BUTHE TOTOBHOCTH K  NPO(PECCHOHATBHOMY U JIMYHOCTHOMY
caM000pa30BaHMI0, HAa MPOCKTUPOBAHME JAJBHEWIIEro 00pa3oBaTENbHOTO Mapuipyra u
npo¢ecCHOHATBLHON Kapbephl.

CamocrostenbHas padoTa 00yJaronuxcs Mo AUCIHUIUIMHE OPraHN30BaHA KaK COBOKYITHOCTD
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECleuMBaIOUINX YCIEUIHOE OCBOCHHE
JMCIUTIIHHBL.

AynuTopHas caMOCTOsTeNbHAas paboTa 0O0ydyaromMXcs MO AMCUUIUIMHE BBITIOIHIETCS Ha
y4eOHBIX 3aHATUSX IO PYKOBOJACTBOM TIpETOfaBaTeldss M MO €ro 3aJaHdio. AyIUTOpHAs
caMOoCTOsITeNIbHAs paboTa 00yJaromuXxcs BXOIUT B 00U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUITAHOM Ha ayIUTOPHYIO PabOTy, U PETIIaMEHTUPYETCS pacliucaHueM y4eOHbBIX 3aHATHI.

BreaynutopHas camocTosiTeNbHas paboTa 00ydJaronuxcs — IaHupyeMasi yueOHasi, HayqHo-
WCCIIeI0BaTeNbCKasd, IMpaKTH4eckass pabora OOy4arolmMXcs, BBINOJHAEMas BO BHEAyIUTOPHOE
BpeMs 10 3aJaHUI0 M TPU METOAMYECKOM pPYKOBOJCTBE TWperojaBaTensi, HO 0e3 ero
HETIOCPEICTBEHHOTO yYacTusl, paCIiCaHNeM YIeOHbIX 3aHATHH HE PETJIAMEHTHPYETCH.

BreaynutopHas camocTosiTenbHasi paboTa 00yyaromumxcst BKJIIoYaeT B ceOst:

) HOATOTOBKY K JICKIUSAM, TPAKTUYECKUM 3aHATHAM, 3a4ETY;
W3Yy4YCHHE YIeOHBIX TOCOOUI;
U3y4YCHUE pPa3/ielioB/TeM, HE BBHIHOCHMBIX Ha JICKIIMM M HPAKTHYECKHE 3aHITHUS
CaMOCTOSITEIILHO;
) HalMCcaHnue TEMATHYECKHUX JTOKJIA/I0B U 3CCe Ha MPOOJIEMHBIC TEMBI;
MPOBE/ICHUE UCCIIEIOBATENLCKUX PaldoT;
U3y4eHHUE TEOPETUYECKOTO M MPAKTHYECKOro MaTepHaia MO PEKOMEHIOBAHHBIM

HCTOYHHUKAM;

) MOJrOTOBKA K KOHTPOJIBHOM padoTe;

BBITIOJIHEHHE UHAMBHUIYaJIbHBIX 3a1aHUM.

CamocrosiTenbHass paboTa 0OydYaromUXCsi ¢ ydacTHEM TMpernojaBareiss B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TIPYyNIOBYI0 M (WIM) HHIUBUAyalbHYIO paboTy ¢
00ydJaronMMucs U BKJIIOYAET B CeOs:

) MNPOBCACHUC HWHIAWBUAYAJIBHBIX W TPYHIIOBBIX KOHCY.HBT&L[I/II\/‘I II0 OTACIbHBIM
TeMaM/pa3zienaM JUCIUILIMHEL

MIPOBEJICHUE KOHCYIBTALUN TIEpe]] 3a4eTOM;




KOHCYJIbTalUU 110

opraHu3ani  CaMOCTOATCIBHOT'O

HU3YUCHUA

OTACIBHBIX

pasnenoB/teM,  0a30BBIX ~ MOHATHM  Y4eOHBIX  JAUCHUIUIMH  HPOQUIBHOIO/POJICTBEHHOTO
OakanaBpuata, koropsle (opmupoBanu OIIK u IIK, B mensx obecredeHuss MpeeMCTBEHHOCTHU
o0OpazoBaHus.

IlepeyeHp pa3nenoB/TemM/, MOTHOCTHIO WM YAaCTHYHO OTHECEHHBIX HAa CaMOCTOSTEIbHOE
U3y4YEeHHE C TOCIEAYIOUINM KOHTPOJIEM:

Ne

HaumeHnoBaHue pa3aeJia
/TeMBbl I CUMILIMHBI,
BbIHOCHMMBIE HA
CaMOCTOAITEJIbHOE
H3y4YeHue

3ananus 1Jis1 CAMOCTOSATEIHLHOMH PadoThI

Buasl u popmbl
KOHTPOJIbHBIX
MeponpuATHI
(YYMTBIBAIOTCS
NP NPOBEICHUHN
TeKyILero
KOHTPO.JIs1)

TpynoeMKkocCTb,

gac

Pazngen I

‘I)yHZIaMeHTa.]'[I)HBIe MeTOAbI U MOA€JIN MAIIIMHHOI'O Oﬁy‘leHI/Ifl

Tema 1.6

AHcaMOnpoBaHue
MoOJeJIei: 0a30BEIE
MIPUHIIAIIBL 1 METOIBI

1. CpaBHUTENBHEII aHAIN3 METOJOB
aHCaMOJIMPOBAHUS: TIOITOTOBLTE
Ta0JIMIly, CPAaBHUBAIOLIYIO OSITHHT,
OYCTHHT ¥ CTEKHHT I10 CIIEAYIOIIHM
KPUTEPHSIM: TIPUHIIUT pabOThI
(mapasnenbHBIA/TOCIIe A0BATEIbHBIN ),
OCHOBHBIE aJITOPUTMEI-TIPEICTAaBUTEIH,
KaK co3faercsa pasHooOpa3ue MoAemeil B
aHcamOI1e, M B KaKUX MPaKTHYECKUX
CUTYyalusiX IPEANOYTHTENEH KaXKAbIH 13
MeToa0B. [Ipoananu3upyiite, MOXKET 1
aHcaMmOJIb U3 OIMHAKOBBIX Mozemneit
OBITH 3 PEKTUBHBIM U [IOYEMY.

2. UccrnenoBanue "cUibl

TOJITIBI": KICTIONB3YS IPE0CTaBICHHBIH
koj Ha Python mys 63rruHTa wim
OyCTHHTa, MPOBEIUTE SKCIICPUMEHT.
N3meHnTe KommdecTBO 6a30BBIX
Mojerei (n_estimators) u
MpoaHaIM3UPYHTE, KaK 3TO BIMSACT Ha
TOYHOCTh. [loAroTOBETE KpaTKU OTUET
¢ rpa)uKOM U BBIBOJIOM O TOM, KaK
KOJINYECTBO MOZEJIeH BIUsET Ha
MIPOU3BOAUTEIHLHOCTh AHCAMOIIS U C
KaKoro MOMEHTA IPUPOCT CTAHOBHUTCS
HE3HAUUTEIbHBIM.

JAuckyccus

(S
<

Pazgen 11

OneHka KayecTBa U BEPOATHOCTHBIC NMMOAXO0/IbI

Tema 2.6

[Mon6op
TUIEPIIApaMETPOB U
MPUHIIUIT
MaKCHUMAaJILHOM
SHTPOIUU

1. Kapra meTonoB

ONTHMU3ALUU: CO3JalTe CXEMAaTHYHYIO
KJTacCH(PHUKAITHIO METOI0B IToadopa
runeprnapamerpos. Bxirouure B

Hee MOJHEIHN nepedop, ciaydaiHbINd
TTOVCK U 0aifleCOBCKYIO ONTHMH3AIIHIO.
s kaxxoro MeTo/ia YKaXKUTE €ro
OCHOBHBIE TIPUHIIUIIBI, PEUMYILIECTBA,
HEJOCTATKHU U TUIIUYHBIE CLIEHAPUH
HCIIOJIb30BaHUSI.

2. AHAIUTUYECKHIA 0030 MPUHIIUIIA
MaKCHMAaJIbHOH SHTPONMU: TOATOTOBBTE
KpaTKoe COOOITCHHE,

0OBSICHSIONICE MPUHIIMI MAKCUMAIILHOM

Jduckyccus

12




sHTpornuu. OTBETHTE Ha BoOIpockl: B
YeM COCTOHT ero ocHoBHas uaesn? Kax
OH HCIIOJIB3YETCS JUIs HOCTPOEHUS
MOJIETIEN B YCIOBUSX HEMOJIHOM
uHpopmaruu? 1 Kkak 3TOT NpUHLIUI
CBSI3aH C KOHLENUUEH perysipu3aluu B
MAaITMHHOM 00y4eHun?

3.5. IlpumeHeHUe AIEKTPOHHOTO O0YUYEHUSs, TUCTAHIIMOHHBIX 00Pa30BATEIBHBIX
TEXHOJIOTUN

[Ipn peanmuzanuu MporpaMMbl yuyeOHOW JUCHUIUIMHBI JJIEKTPOHHOE OOydYeHHe H
TUCTAaHIIMOHHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTHH HE TPUMEHSIFOTCS.




4.
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PE3YJIBTATBI OBYUYEHMUA 110 JUCIUIIVIMHE, KPUTEPUU OHEHKHU YPOBHA COOPMHUPOBAHHOCTH

KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHIEHUBAHMUSI

4.1. CoOTHECEHHE IIAHUPYEMBIX Pe3yJIbTaTOB 00yUCHHS C YPOBHAMH C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH(H).
Yposnu Hrorosoe Onenxa B IMokasartenan ypoBHs c)OPMHUPOBAHHOCTH
c¢()opMHPOBAHHOCTH KOJIU4YeCTBO NATHOANIbHOM = =
o o01enpogeccHOHATbHOM(-bIX) KOMIIETEHIUH
KoMIeTeHum(-i) 0aJ10B cucreme
B 100-0annbHOM 1o pe3yJbTaTaM
cHcTeMe "ll":!l())’,l.lleﬁ " UJ-TIK-1.1
10 pe3yabTaTam MPOMEKYTOTHOM WA-TIK-1.2
TeKyILleH H aTTecTaluu WA-TIK-2.1
MPOMeXKYTOUHOH WJI-TIK-2.2
aTTecTalHu
BBICOKUI 85—-100 OTJIUYHO/ JleMOHCTpHPYET CHCTEMHOE IOHUMAHHE ¥ TBOPYECKOe MPUMEHEeHe:
3a4TeHO (OTJIMYHO)/ * [IpoBoauT TIIyOOKHMIA aHATN3 OM3HEC-TPEOOBAHU, BBISBIISAA CKPBITHIE TIOTPEOHOCTH I 3a1ad. CBOOOIHO
3a4TEHO BBIOMpacT 1 KOMOMHHUPYET METOIBI MAITHHHOTO 00y4YeHHS (OT THHEHHBIX MoIeNelt o ancamOuelt u OycTuHra)
JUTSL pa3pabOTKH HECTAHIAPTHBIX U A(G(GEKTUBHBIX PELICHU, TPEIBU/IS OTCHIIUATbHBIC PUCKU U OTPAHUICHUSL.
* [IpoekTupyeT onTUMabHYIO apXUTEKTYypy KOMIUIEKCHBIX CUCTEM aHaNIM3a JaHHbIX. KpUuTHuecku olleHuBaeT u
apryMeHTHPOBAHHO BBHIOMpaeT miathopMbl 1 HHCTpyMeHTHI (Python, Scikit-learn u ap.) ans peanuzanuu.
CriocobeH pa3pabaTbiBaTh MacIITAOUPyEMBbIC H TOAICPKUBAEMBIC PELICHUS, TTYOOKO aHATH3HUPYS U
HHTEPIPETHPYS PE3YIbTATHI pAOOTHI MOJICIICH.
TTOBBIIIIEHHBIN 65 -84 xoporto/ JleMOHCTpHUPYeET YBepeHHoe IpMMeHeHre 3HAHUIA:
3a4TeHO (XOpo1Io)/ * YBEpEHHO aHATU3UPYET YETKO C(HOPMYIUPOBAHHBIC TPEOOBAHMS U BRIOUPAET COOTBETCTBYIOIIME METOIBI
3a4TEHO MalIMHHOTO 00yUYeHUs (JIorucTUYecKas perpeccusi, SVM, nepeBbs peleHnid) Uit X peanusanun. Moxer
MPOBECTH CPaBHUTENBHBIN aHAIN3 HECKOIBKUX aJlTOPUTMOB, HO BEIOOP MOXKET HYKIAThCS B KOPPEKTHPOBKE.
* [IpoekTHpyeT apXUTEKTYpy CUCTEM JUIsl TUIIOBBIX 3a/1a4, IOHUMast B3aUMOCBSI3H KOMIIOHEHTOB. DddexkTuBHO
UCTIONIB3YET KJIFOYEBbIC OMOMMOTEKH U MHCTPYMEHTHI JJIS peaTM3alliy, HACTPOUKU M OLIEHKH MOJIeNIeH, BKITIOYast
paboTy ¢ ruIepnapaMeTpaMu.
0a30BEIi 41 — 64 YIOBJIETBOPUTEIHHO/ JleMoHCTPpUPYET MUHUMAJILHO HEOOXOUMbIH YPOBEHb:
3a4TCHO ° BOCHpOI/I3BOI[I/IT OCHOBHBIC ITOHATUSA U I_Ha6J'IOHHI>Ie peuIeHus 1Jid OpOCThIX 3a1a4 oA PYKOBOJACTBOM.
(ynoBnerBopuTenbHo)/ | VICIBITBIBAET TPYAHOCTH C AHAIM30M CIIOXKHBIX TPEOOBAHUN M CAMOCTOSTENBHBIM BHIOOPOM a/IEKBATHBIX
3a4TeHO METOJIOB, OTpaHHYHBasCh Hanbomee mpocteiMu anroputmamu (KNN, nmuHeliHas perpeccus).

* [IpuMmeHsieT U3y4eHHbIE HHCTPYMEHTBI U METO/IbI 10 MHCTPYKIMHM I PEUIEHUs] CTAaHJApTHBIX 3a1a4. Moxer
JOIyCKaTh OITMOKH B IPOEKTHPOBAHUH U PEATH3ALUH, C TPYAOM HHTEPIPETHPYET PE3YNbTAThl OLIEHKH
Ka4eCTBa MOJIENIECH.
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HU3KUU 0-40 HEYIOBJIETBOpUTENIbHO/ | He JeMoHCTpupyeT MUHUMAaNbHO HEOOXOAUMBIH YPOBEHb
HE 3a4TEHO

5. OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPO.JISA YCIEBAEMOCTH U ITIPOMEXKYTOYHOM
ATTECTALNU, BKIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu npoBeneHNN KOHTPOJISI CAMOCTOSITENIEHOM pabOThl 00yYaromuXcsl, TEKYIIEro KOHTPOJI U IPOMEXKYTOUHOM aTTecTaluu 1Mo y4eOHOW AUCLHUIIINHE
«MHTeNnNeKTyalbHbIA aHaIN3 JaHHBIX» MIPOBEPSETCS YPOBEHb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCs KOMIIETCHIIMN U 3aIUIaHUPOBAHHBIX PE3yJIbTaTOB
o0y4eHus Mo JUCHUIUIMHE, YKa3aHHBIX B pazjiesie 2 HACTOSIIEeH TPOrpaMMbl.

5.1.  @opMbl TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aIaHUI:

Ne DopMBbI TEKYIIET0 KOHTPOJISI IIpuMepsI THIOBBIX 3aAaAHUI
1 Huckyccus Temsbl 1151 AUCKYCCHIA:
1. CpaBHUTENBHBIN aHAIU3 METOJIOB aHCAMOIHPOBAHHS
2. «Cwuma TONIBD): KaK KOJTMYECTBO MOJIETIeH BIUSIET HA Pe3yIbTaT
3. [IlpakTtuueckue OrpaHUUYCHHS U BBIOOpP CTPATETHH
2 Huckyccus Temsbl 1151 AUCKYCCHIA:
1. CpaBHUTENbHBIN aHANIU3 METOJOB ONTUMHU3AIMH TUIIEPIaAPaMETPOB
2. baiiecoBckue MeTobl vs. [IpuHIMIT MaKCHMATBHON SHTPOTIHH
3. Kpurepuu ocTaHOBKU U OalaHC MKy KAYECTBOM M BpEMEHEM

5.1
5.2
5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHUA TCKYIICTI'O KOHTPOJIA YCIICBACMOCTH!
HaumenoBanue
OLIEHOYHOI 0 IIxaJbl OLEeHUBAHUS
(K(fgiif);i?{o- Kputepun onennBanns
100-6aanbHas aTudanasuas
OLEHOTHOTO CHCTEMaA cucremMa
MepOoNpPUATHS)
Jluckyceus CTyseHT IeMOHCTPHUPYET BHICOKHN YPOBEHB MOTPYKEHHOCTH B Botpoc. Ero 5
BBICKA3BIBAaHUS HOCAT XapaKTep TIIyOOKOro aHaIn3a, a He MPOCTO IIepecKasa
nHpopMaruu. OH BBICTYNaeT HHAIMATOPOM MPOJAYKTUBHBIX HAMPABJICHUH B IUCKYCCHH,
YMEJIO CBSI3BIBAET TEOPHIO C IPAKTHKON M YETKO 0003HAYAET CBSA3b C JOPMHUPYEMBIMHU
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HaumeHoBaHue
OLIEHOYHOTI' 0 IIxajabl oeHUBAHUS
cpeacTsa
(KOETHOHLHO Kpurtepun oueHuBanust
P 100-6annbHast IIaTnb6anabHan
OLIEHOYHOT 0
CcucTeMa CucremMa
MepPONpPHUATHS)
KOMIICTCHIIUSIMUA.
CTymeHT OKa3bIBaeT XOpoIlIee 3HAaHNE TEMBI, YBEPEHHO HCIIOJIb3YEeT TEPMHUHOIOTHIO U 4

MPUBOAUT apryMCHTHI. OH akTUBEH B AUCKYCCHUH, HO €ro aHaJIn3 MOXKET OBITh HE TAKUM
FJ'Iy6OKI/IM, KaK y «OTJIMYHUKOB», UJIX MOT'YT OBITh HE3HAYMTENBHBIE OIIUOKH. CBS3b C
KOMIICTCHIMAMHU ITPOACMOHCTPHUPOBAaHAa, HO, BOBMOXXHO, HC CUCTCMHO.

CTyIeHT y4acTByeT B TUCKYCCHU, BOCIIPOU3BOINUT OCHOBHBIE MMOHATHUS U (PAKTHI 110 TEME, 3
HO UCTIBITBIBAET TPYAHOCTHU C ITyOOKHM aHaJIM30M M BBIJBI)KEHHEM CHIIBHBIX
apryMeHToB. Ero akTHBHOCTb MOXET OBbITh MHU30ANYECKOM, a BHICKa3bIBAHUS —
HEJOCTaTOYHO CTPYKTYPHUPOBaHHBIMU. CBA3b ¢ MPO(ECCHOHATBHON AesTENFHOCTHIO
YIIOMHUHAETCs], HO HE PaCKpPBIBAETCSL.

CTyIeHT HE IPUHUMAET COJIEPKATEIBHOr0 YYaCTHs B AUCKYCCHH, HE MOXKET OTBETUTh 2
Ha YTOYHSIOIIE BOMPOCHI, IEMOHCTPHUPYET TTOBEPXHOCTHOE HMJIH OIIMO0YHOE
noHuManue TeMal. [IpodeccuonanbHas TS PMUHOJIOTHS HE UCIIOIBb3YETCS WK
KCIIOJIb3YeTCsl HeKOPPeKTHO. Kputepuu He BHINOIHSIIOTCS.

5.3. IIpomexyTouHas arTecTauus:

DopMa IPOMEKYTOYHOM Tunosbie KOHTPOJIbHbIE 32JaHUSI M UHbIE MAaTEPHUAJIbI
arTecTaluu JJIS1 IPOBeIeHUs] MIPOMEKYTOYHOM aTTeCTallum:
DK3aMeH 110 OmreTaM [TpuMepsI BOIPOCOB AJIsT OMIIETOB:

1. OObsicHuTe NPUHOUN pabOThl METONA OMOPHBIX BEKTOpoB (SVM) aisi THMHEHHO pa3jeiaumMoil BeIOOpKH. Omuuimte
MOHATHSI Pa3lessoIel THIEPIUIOCKOCTH, 3a30pa (margin) U ONOPHBIX BEeKTOpoB. Kak cTaBuTCA U pemaercs 3a1ada
ONTUMM3ALUH U1l HAXOXKICHHUS ONTUMAJIbHOM TMIIEPILIOCKOCTH?

2. OnumwWre anropuTM IMOCTPOCHHUS pemaromiero naepeBa. Kakne KpUTEpUHM HCTIONB3YIOTCS Ui BbIOOpa NpH3HAKA H
TOUKM paszeneHus B y3ie? B dem 3akmiodaeTcs mpoOiieMa nepeoOydeHHs pelIaloiuX AepeBbeB H KaKHEe METOJIbI
0OpBOKI ¢ HEll BaM M3BECTHBI?

3. B uem coCTOAT KIIOUYEBBIC PA3IHUMs MEXILYy OSTTHMHIOM M OyCTMHIOM Kak MeToJaMu aHcamOiuposanusi? [Ipusenure
MO OJTHOMY MPUMEPY alrOpUTMa JUIS Ka)XIIOTO METO/a M OOBSICHUTE, KaK MOJIy4aeTcss UTOTOBBIH OTBET aHCaMOIIs B
3ajayax KI1acCU(QUKaLUN U PErpecCui.
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KakoBbl OCHOBHBIE METPUKU I OIICHKM KadecTBa MoJielield B 3ajmavax kiaccupukanuu? Jladite ompeneneHus
TOYHOCTH (accuracy), monHoThl (recall) u F-mepsl. B kakux cutyanusix mpeamnodtuTenbHee HCIONb30BaTh F-mepy
BMecTo accuracy? O60CHyWTE CBOI OTBET.

Omnwummre Meton Kpocc-Banuaanuu. Kakue cymectBytoT Buabl kpocc-sanunanuu (k-fold, LOOCV)? Kak aToT MeTon
ITIOMOTaeT OIIEHUTh CIIOCOOHOCTh MOZIEITH K 0000IIEHUIO U O0POThCS ¢ IepeoOydeHuem?

Uro Takoe rpaJIMEHTHBIA OYCTUHT U B 4eM ero KitodeBble uiaen? OMUIIATE MPOIece MOCIeJ0BATEILHOTO MTOCTPOSHHS
MoJieNnieil B rpaiueHTHOM OycTuHTe. YeM 3TOT MOAX0 ] MPUHIUIAAIEHO OTIMYAETCs OT CIIydaifHoOTo jeca?

Kakue wmetonpl mombopa rumepnapaMeTpoB MOJEICH MaIlWHHOTO OOy4YeHHs BaM u3BecTHHI? CpaBHHTE METOJ
TIOJTHOTO TIepedopa ¥ CIyJYaiHbIN MMONCK. B uem npenMyIecTsa M HeJOCTATKH KA IOTO Ioaxoaa?

OOmBsicHUTE, B UM 3aKIfodaeTcs npobiiema nepeodyuenus (overfitting) B MmamuaHOM o0yueHnn. Kakue BU3yanbHbIE
MpU3HaKu Ha rpadukax oOydeHUs MOTYT yKa3blBaTh Ha nepeoOydeHue? Kakue mpueMbl U MeTOAbI (KpOME Kpocc-
BaJIM/IAIMH ) TIOMOTAIOT CHU3UTh PUCK MepeoOyueHus?

5.4. Kpurepuu, mKaibl ONCHUBAHHUS TPOMEKYTOUYHON aTTECTAIUN YIeOHOW JUCIUTLIHHBL:

DopmMa IPOMEKYTOYHOM

IMIxaabl onleHUBAHUA

arTecTAnNu
Kpurepun oueHnBanus
HanmenoBaHue 01[eHOYHOTO 100-6annbHas IIsaTndanabHast
cpencTea cucreMa cucremMa
DK3aMeH: 9K3aMeH 110 OuieTam [TonHbIiA, pa3BepHYTHIN OTBET, AEMOHCTPUPYIOIIHIA TTyOOKOE U CHCTEMHOE 5 81-
noHnManue TeMbl. CBoOOAHOE BiaeHne MPO(hecCHOHATBHOM 100%

TEPMHUHOIIOTHEN. YMeHNe aHAIU3UPOBaTh, 0000IIATh U YCTAaHABIUBATh
MEKTEMaTHICCKUE CBsI3H. UeTKas apryMEeHTAIMsI U HaJTHIHe
CaMOCTOSTEIbHBIX 000CHOBAHHBIX BHIBOJIOB. [IpakTHUEeCKOE IPUMEHEHHE
TEOPETUYECKUX 3HAHUU AJIA PEIICHUs] HECTaHJAPTHBIX 3aaa4u. OTBeT
CTPYKTYPHPOBAH, JIOTHYECKH BBICTPOCH, CONCPIKHUT MPUMEPHL.

[TonHBIiA OTBET MO CYIIECTBY BOMPOCA C HE3HAYNUTENbHBIMUA HETOYHOCTSIMH. 4 61-80%
Xopoliee BlaJeHue TEOPETUIECKUM MaTepHajioM, HO 0e3 riryOoKoro
aHanu3a. JIornyHOe U3JI0KEHUE C HCIOJIb30BAaHIEM COOTBETCTBYIOIICH
TepMHUHOIOTHH. CIIOCOOHOCTH IPUMEHSATH 3HAHUS JUIS PEIICHUS TUITOBBIX
MpakTH4eckuXx 3ana4d. OTBET B OCHOBHOM CTPYKTYPHPOBaH, HO MOTYT
OTCYTCTBOBAaTh HEKOTOPBIE JIETAIH UIIU IIPUMEPBIL.

OTBET B OCHOBHOM COOTBETCTBYET MOCTABIEHHOMY BOIIPOCY, HO UMEIOTCS 3 41-60%
CYIIeCTBeHHbIE TIPo0eITbl B 3HaHUsAX. M3nokeHne hparMeHTapHoe,
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DopmMa NPOMeKYTOYHOM

IMIxaasl oeHUBAHUA

aTTecTaluu
HaumeHoBaHMe OLIEHOYHOTO R D 100-6 aTu6
aJuIbHAS ATHOAIBLHAS
cpencTBa cucremMa cucremMa
HEZ0CTAaTOYHO JIOTHYHOE U CTPYKTypUpOBaHHOE. TepMIUHOIOTHS
HCTONB3yeTcst ¢ omnuOkaMu. CrIocCOOHOCTh K IPUMEHEHHIO 3HAHUN
OrpaHMYeHa PelIeHueM MpocTeHIuX 3a1a4. BeiBoabl HOcAT
MTOBEPXHOCTHBIN XapaKTep WIIN OTCYTCTBYIOT.
CymiecTBeHHBIE OIMMOKH B OTBETE, HEIOHMMAaHNE OCHOBHBIX ITOHITHN U 2 0-40%

npuHIUIOB. HecrnocoOHOCTh OTBETUTH Ha OOJIBIINYIO YaCTh BOIPOCOB
omnera. OTCYTCTBHE BIaACHUs TPOGECCHOHAITBHON TEPMHUHOJIOTHEH.
Heymenne npuMeHsITh 3HAHHUA JaKe IS pereHns 0a30BbIxX 3a1ad. OTBeT
HE CTPYKTYPHPOBaH, JIOTHUECKHUE CBSI3U HAPYIIICHBL.
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5.5. Cucrema OlLIEHHBAaHUS PE3YIbTATOB TEKYIIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUH.

OneHka no JUCHMILIMHE BBICTABISETCS 00yyaronieMycs ¢ y4ETOM pe3yJIbTaTOB TEKyIIeH 1
IIPOMEKYTOYHOU aTTECTALUU.

®opMa KOHTPOJIsI 100-6anabHas cucrtemMa IIaTuéanibHas cucTeMa
Texymuii KOHTPOJIb:
- IUCKYyCCHUs 0 - 35 6ayutoB 2-5
- TIUCKYCCHS 0 - 35 6amoB 2-5
IIpomexxyTouyHast arTecTanus 0 - 30 GansoB 3a4TEHO
3a4er HE 3aYTCHO
Hroro 3a cemecTp 0 - 100 6amtoB
OK3aMeH

[Tosy4eHHBIN COBOKYIIHBIN pe3ysIbTaT KOHBEPTUPYETCS B NATHOAJUIBHYIO CUCTEMY OLIEHOK B
COOTBETCTBUM € TaOIHLEeH:

100-6anabHas cucTemMa NATHOANJIBHASL CHCTEMA
3a4eT ¢ OIleHKOM/IK3aMeH 3a4er
OTINYHO
85 — 100 6amoB
3a4TeHO (OTIMYHO)
XOpOIIIO
65 — 84 6amioB p 3a4TEHO
3a4TEHO (XOPOIIO)
OBJIETBOPUTEIIHHO
41 — 64 Gamos ya P
3a4TeHO (YAOBICTBOPHTEIHHO)
0 — 40 GaytoB HEYAOBIETBOPUTEIBHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Peanuzamust mporpamMmbl  TIpeaycMaTpuBaeT UCIOJIb30BAaHWE B TIpolecce O0OydeHUs

CIIEIYIOIIMX 00pa30BaTENbHBIX TEXHOJIOTHH:

npoOaeMHas JEKIIHS;

IPYIIIOBBIX JUCKYCCUH;

aHaJu3 CUTyaluuid U UMUTAlHOHHBIX MOJENEH;

MOMCK 1 00paboTKa HH(OPMAITUHU C UCTIOJIb30BaHUEM ceTH MIHTepHET;

MIPUMEHEHHUE IEKTPOHHOTO 00yUCHHUS,

WCITOJb30BAHUE HA JIEKIMOHHBIX 3aHATUSIX BHUACOMATEPUATIOB M  HATJISIHBIX
ITOCOOHIA.

7. ITPAKTUYECKASA IOAI'OTOBKA

[IpakTryeckast HIOArOTOBKA B paMKax y4eOHOH AMCHMIUIMHBI pealn3yeTcs MPH MPOBEACHUN
NPaKTHYECKHUX 3aHATHH, CBA3aHHBIX C OyAyIIeil mpodecCHOHATBHOM NesTeNbHOCTHIO.

[TpoBonsATCS OTHENBHBIE 3aHATHUS JIEKIIUOHHOTO THIA, KOTOPbIE MTPEyCMaTPUBAIOT Iepeiavy
y4eOHOH MH(pOpMaIK 00ydYaromuMCs, KOTOpas HeoOXOIuMa JUIs TOCIEAYIOMETO BBIMOTHEHHS
HPAaKTUYECKON padOThI.

8. OPI'AHM3AIIUA OBPA3OBATEJIBHOI'O MPOLECCA JIsA JINL C
OI'PAHUMYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA

[Ipy oOyyeHMM JIMI] C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI WM HWHBAIUIOB
UCTIONB3YIOTCSL TOJXO/IbI, CHOCOOCTBYIOIIME CO3JaHUI0 Oe30aphepHON 00pa30BaTEIbHOW CPEIIbI:
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TeXHONOTuM AupdepeHInany 1 UHAUBUIYaIbHOrO OOyueHHs, PUMEHEHHE COOTBETCTBYIOLIMX
METOIUK [0 paboTe ¢ UWHBAIMJIAMH, HCIOIb30BAaHUE CPEACTB JUCTAHIMOHHOTO OOIIECHHUS,
NPOBE/ICHUE JIOMOJHUTENIBHBIX MHIWBUAYAIBHBIX KOHCYJBTAIMH 1O U3y4yaeMbIM TEOPETUYECKUM
BONPOCaM U NPAKTHUUECKUM 3aHATHSAM, OKa3aHUE IOMOIIM IpHU MOATOTOBKE K NPOMEKYTOUHON
aTTeCTallHH.

[Tpu HEeoOXomumocTH pabodas mporpamMMa AMCHUIUIMHBI MOXET OBITh aJalTHPOBaHA IS
obecrieyeHns 06pa3z0BaTEIbHOTO MPOLIECCca JIMLAM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBBS, B
TOM YHCJIE JUIs AUCTAaHIIMOHHOTO O0YYEHHUSI.

VY4eOHble U KOHTPOJBbHO-U3MEpPUTENbHBIE MaTepualibl MPEeACTaBIsIOTCS B (opMax,
JOCTYITHBIX JUIS U3YYEHUS CTYyIEHTaMU C OCOOBIMH 00pa30BATEIHHBIMH MOTPEOHOCTAMHU C yUETOM
HO30JIOTMYECKHUX TPYII UHBAIHU/IOB:

JInisi TOATOTOBKM K OTBETY Ha TPAKTHUYECKOM 3aHSATHH, CTYIEHTaM C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbSI CpeIHEE BpPEMsl YBEJIIMUMBAETCS MO CPABHEHHUIO CO CPEJHUM BPEMEHEM
MOJITOTOBKU OOBIYHOTO CTYICHTA.

JUis CTyIEHTOB C HMHBAJIMJHOCTBIO MJIM C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH 3/10POBbS
dbopma TmpoBelCHUS TEKyIIeH W TPOMEXKYTOYHOM aTTECTallid YCTAHABIMBAETCS C YYETOM
UHMBUAYAIBHBIX ICUXO()U3UYECKHX 0COOEHHOCTEH (YCTHO, MUCBbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIBIOTEPE, B (DOPME TECTUPOBAHUS U T.I1.).

IIpomexyTouHas aTTecTalys MO JUCLUIUIMHE MOXET NMPOBOAMUTHCS B HECKOJIBKO ATAIlOB B
(dopme pyOEKHOTO KOHTPOJISA TO 3aBEPIICHUI0 HM3YYCHHS OTACIBHBIX TeM IUCHHUILIMHEL. [lpn
HEOOXOIMMOCTH CTYJIEHTY HPEJOCTaBIIAETCS JONOJHUTEIbHOE BpeMs JAJs MOJArOTOBKM OTBETa Ha
3aueTe WM IK3aMEHE.

JUis OCYIIECTBJIEHUS HPOLENyp TEKYLIEro KOHTPOJIsS YCHEBAE€MOCTH M INPOMEXKYTOYHOMH
aTTeCTallMd OOYYaIONUXCS CO3JAI0TCSA, NMPH HEOOXOAWMOCTH, (OHIBI OLEHOYHBIX CPEJICTB,
a/IalITUPOBAHHBIE JUIS JIUL] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI U TTO3BOJISAIOLINE OLIEHUTh
JOCTHKEHHE MMM 3aIUIAHUPOBAHHBIX B OCHOBHOH 0Opa3oBaTeNbHOM Hporpamme pe3yJbTaToB
o0yuyeHHs. U ypOoBEHb COPMHPOBAHHOCTH BCEX KOMIETEHLUH, 3asBJIEHHBIX B 00pa30BaTeIbHOU
nporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

MaTepI/IaJIBHO-TeXHI/ILIeCKOC obecrieueHme JAUCHUIUIMHEL IIPpU 06y‘~I€HI/II/I C HUCIIOJIB30BAHUECM
TPpaAUIUOHHBIX TEXHOJIOTHI o6yquI/1;1.

HaumeHoBaHue y4yeOHBIX ayANTOPH, 1a0opaTopuii, OcHaleHHOCTh y4e0HBIX Ay IUTOPHUid, 1a0opaTopui,
MAacTepCKUX, 0M0JIMO0TeK, CIOPT32JI0B, IOMeELeHU I MAaCTEePCKUX, 0U0IHOTEK, CHOPTUBHBIX 327108,
JJISl XpPaHeHUs] M NPOPUIAKTHYECKOT0 TOMelleHMil VIS XpaHeHHUs U NPOPUIAKTHYECKOT O
00CJTy;KHBAHHUSI Y4€0HOr0 000PYA0BAHHUS H T.II. 00Cay:KHBaHHSI YUeOHOr0 000pYA0BAHUS M T.II.

170100, r. TBepb, nep. CmoJieHCcKHid, a. 1, kopm. 2

ayIUTOPHH JUTA TTPOBEACHNS 3aHATHH JIEKIIMOHHOTO | KOMIUIEKT yaeOHOH MebenH,

TUIIA TEXHUYECKUE CPE/ICTBA OOYICHHUSI, CIIy>KaIUE ISt
npeAcTaBieHus yueOHol nHpopMayuy O0NBIION
ayJIUTOPUH:

" HOyTOYK;
MIPOEKTOP.

ayAUTOPUHU JIJISl IPOBEJCHUS 3aHATHI KOMIUIEKT yueOHO# MeOeu,

CEMUHAPCKOI0 TUIIA, TPYIIIIOBBIX U TEXHUYECKUE CPEJICTBA OOYUCHHS, CITY KALTUE TS

WHIVUBUIYAJIbHBIX KOHCYJbTALMM, TEKYLLIETO MIpeCTaBIIeHUs y4eOHOM WH(GOPMAITIH OOIBIION

KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTecTauuu ayJIUTOPUH:

" HOyTOYK,
IPOEKTOP
ayAUTOPUHU JJIs IPOBEICHHUS 3aHATHH 110 KOMIUICKT yueOHO#1 MeOenu,
NPAKTUYECKOH NOArOTOBKE, IPYIIOBBIX U TEXHUYECKHE CPEJICTBA OOYUECHHS, CITy>KaITHe IS
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HaumeHoBaHue y4yeOHBIX ayANTOPH, 1adopaTopmuii,
MAacTepPCKUX, 0M0JIM0TEeK, CIOPT32JI0B, IOMeELeHU I
JJIS1 XpPaHeHUsI M TPOPUIAKTHYECKOTO
00CJTY:KHBAHHUS Y4€OHOr0 000PY/10BAHUS H T.II.

OcHaleHHOCTh y4eOHBIX Ay IUTOPHUid, 1a0opaTopuii,
MAaCTEePCKUX, 0U0IHOTEK, CHOPTUBHBIX 32J10B,
TOMELIeHHH JJIsl XpaHeHUs U NPOPUIAKTHIECKOr0
00CJTYKUBAHHUS Y4eOHOr0 000PY/I0BAHUS M T.II.

WHIUBHTYJIBHBIX KOHCYIbTAITHI

MpecTaBIIeHUs] yaeOHOM HHPOpMAIK OOJIBIION
ayJIUTOPUH:
" 5 HepCOHATbHBIX KOMITBIOTEPOB,
MIPUHTEPHI.

IMomemenus A1 caMOCTOATEILHON PaboThI
00yJAIOIIUXCS

OcHaleHHOCTh oMelleHu /I
CaAMOCTOSITEILHOI Pad0ThI 00Y4aI0NIHXCS

YUTAIBHBINA 3aJ1 OMOINOTEKH:

KOMITBIOTEpHAA TEXHUKA,
TIOOKIOYCHHUEC K CETH «HHTCpHeT»




18

10. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE YYEBHOM JJUCIIUTIIMHBI
Bux m3nanus KoanuecrBo
Ne T'ox Anpec caiita 9bC IK3EMILTSIPOB B
ABTOpP(BI) HaumeHoBaHMe U3TaHUA (yuedHuk, YII, HN3nateabcTBO
n/n MII U3XaHus HJIH 3JIEKTPOHHOI0 pecypca OubanoTexe
u 1p.) YHHUBepCcUTETA
10.1 OcHoBHas AHUTEpATypPa, B TOM YHCIIE HIEKTPOHHBIE N3IaHUS
1 Koponéra H. B. AHanu3 TaHHBIX YyeOHo- WznarenbcTBO 2024 https://e.lanbook.com/book/44605 | -
METOIUYECKOe "[Ipomerteit" 7
momMooue
2 Mbpodu K. I1. BeposTHOCTHOE MaIlMHHOE Y4ebHoE M3marensctBo "MK | 2022 https://e.lanbook.com/book/31489 | -
o0yuenne. Beenenue rmocooune IIpecc" 1
3 Tarapuukosa T. M. | MHTenneKkTyansHbIi aHaIN3 VYuebHoe UznarenbcTBO 2024 https://e.lanbook.com/book/42782 | -
JTAaHHBIX mocooue "Undpa-Umkenepus" 6
10.2 JlomomHUTENbHAS TUTEPATypa, B TOM YHCIIE JIEKTPOHHbIC U3IaHuUs
1 Xauymor M. B. Beenenue B YueOHOe MUPDA - 2023 https://e.lanbook.com/book/39824 | -
VHTEJUIEKTYaJIbHbIA aHaIU3 mocooue Poccuiickuii 0
JaHHBIX TEXHOIOTHYSCKUI
YHHUBEPCUTET

10.3 Meroauueckue MaTepuansl (yKa3aHus, pPEKOMEHIAINH 110 OCBOSHHIO JUCUUILTUHBI aBTopoB PI'Y uM. A. H. Kockiruna)
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11. HHPOPMALNMNOHHOE OBECIIEYEHHWE YYEBHOI'O IIPOLECCA

11.1. Pecypcsl 371€KTpOHHOI OUOIHOTEKH, HH()OPMALIMOHHO-CIIPABOYHbIE CUCTEMBI
1 nipodeccuoHaIbHbIe 0a3bl TaHHBIX:

Nennm | DyIeKTpOHHBIE YUeOHbIe H3IaHNUS], JJIEKTPOHHbIE 00pa3oBaTeJbHbIE Pecypchl

1. 9BC «Jlanp» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3JaTeIbCKOro HeHTpa «Mudpa-M»
http://znanium.com/
3. Onextponnsie nzganusa «PI'Y um. A .H. Koceiruna» na miatgopme 9bC «Znanium.comy
http://znanium.com/
11.2. IlepeueHb nporpaMMHOTr0 0OeCIeUeHUs
Neni/m | [IporpammHoe o0ecrieueHue PEKBUIUTLI NOATBEPHIAIONICr0
aokyMenTa/ CBOOOTHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KOHTPAKT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
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JIUCT YUETA OBHOBJIEHUM PABOYEM [TIPOT'PAMMBbI YYEBHOM
JTUCHUTIIINHDBI

B pabouyro mnporpaMmy y4yeOHOM AMCHUIUIMHBI BHECEHbl H3MEHEHUS/OOHOBICHHUS U
YTBEPKICHBI Ha 3acelaHnu Kadeapbl:

Ne roj XapakKTep H3MeHeHUiT/00HOBIeHU HOMep NMPOTOKOJIa
00HOBJIEHHSI ¢ YKa3aHHeM pa3jeia W 1aTa 3aceaHust

PIIA Kadeapsbl




