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AHHOTaNINA

Huctumumia «CUCTeMBbl ¢ MCKYCCTBEHHBIM MHTEJUIEKTOM B POOOTOTEXHHMKE» BXOIUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BbICIIEr0o 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HaNpaBJICHUIO TOATOTOBKM/ crenuanbHocTd 15.03.06 «MexarpoHuka u poOOTOTEXHHKA»
HanpasieHHocTH «[{udpoBoi MHKMHUPUHI POOOTOTEXHUYECKUX KOMIUIEKCOB». JlucuumianHa
peanu3zyercs kapeapoit «Ne32».

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMIIETEHIIUH:

OIIK-11 «Cmocoben pa3pabaTbiBaTh M HPUMEHSTH alTOPUTMBlI U COBPEMEHHBIC
IU(POBbIE NPOrpaMMHBIE METOJbl PACYETOB M IPOEKTHUPOBAHUSA OTIEIBHBIX YCTPOWCTB M
MOJICICTEM MEXAaTPOHHBIX W POOOTOTEXHMYECKMX CHCTEM C HCIOJIb30BAHMEM CTaHAAPTHBIX
UCTIOJIHUTENIBHBIX W YHPABJSIOIIMX YCTPOMCTB, CpPEACTB AaBTOMATUKH, HW3MEPUTEIBHOH H
BBIUUCIIUTENIFHOW TEXHUKH B COOTBETCTBUM C TEXHMYECKHM 3aJ[aHueM, pa3pabaThiBaTh
U(POBBIE AITOPUTMBI U IPOrPAMMBI YIIPABIEHHSI POOOTOTEXHUYECKHX CUCTEM»

I[IK-1  «Cnocoben  yyacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
po¢eCcCHOHATIBHOM 1eATETbHOCTI

CopepxaHue JUCUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C H3yYEHUEM
METO/IOB, CIIOCOOOB MOJEIUPOBaHMUA M BOCHPOM3BENEHUS ¢ moMollplo OBM  oTxenbHbIX
(GYHKINH MHTEIUIEKTYaIbHOMN IEeSTEIFHOCTH YEJIOBEKa, CBA3aHHBIX C PEIICHHEM 3aJ]ad B 00JIaCTH
POOOTOTEXHHKH.

[IperonaBanyie TUCHMIUIMHBI TPEAYCMAaTPUBACT CleAyomme (OpMbI OpraHH3alHuu
y4eOHOro mpoliecca: JISKLUH, J1JabopaTopHble PadOThl, IPAKTUYECKHUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTalus B popme dK3aMeHa.

OOwast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eauHulbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
[lenpto mpenojaBaHus IUCHUILIAHBI SIBISETCS O3HAKOMIJICHHE CTYJAEHTOB C IPUHIIUIIAMU,
METOJIaMU U MHCTPYMEHTAJIbHBIMUA CPEACTBAMH MAIIMHHOTO OOYYCHHsI, KaK OJIHOTO M3 CaMBIX
MONYJSPHBIX W TPOAYKTHUBHBIX HaIpPaBJIE€HUH HMCKYCCTBEHHOI'O HWHTEJUICKTAa, CBSI3aHHOTO C
WCCJICIOBAaHHEM W TMPUMEHEHHEM CaMOOOYYarolIuXcs aJTOPUTMOB, M3BIEKAIONIUX 3HAHUS W3
naHHbIX. OOyyaromuecs JOHKHBI U3YYHTh OCOOCHHOCTH OCHOBHBIX aJITOPHUTMOB MAaITHHHOTO
0o0ydeHUs, TONYyYUTh HEOOXOAMMBIEC HABBIKH JUISI MPUMEHEHHS CHCTEM MAIIMHHOTO OO0y4YeHUS
MIpU PEIICHUU 3a/ad KiacCu(HUKAIUU, PErPecCUy, KIACTEPU3AINK, aCCOIUAINHA, YMEHBIIICHUS

Pa3MEpHOCTH.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTEIbHON YacTH 00pa30BaTEILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp ITaHUPYEMBIX PE3YNIBTATOB OOYUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUiics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHII M

KOI[ N HAMMCHOBAHUC MHHUKATOpAa
JOCTHIXKCHH A KOMIICTCHIIMH

OIIK-11 Cnocobeu
paspabarbIBaTh U
HpI/IMCHHTB aJIFOpI/ITMBI n
COBpPEMEHHBIE HIH(PPOBHIE
MPOTPaMMHBIE METObI
pacueToB u
HpOCKTHpOBaHHH
OT/EJBbHBIX YCTPOKCTB U
ITOJICCTEM
MEXaTPOHHBIX U

OIIK-11.3.2 3HaeT MeToAab!I pa3paboTKH

POOOTOTEXHHYECKHIX QITOPUTMOB M TPOTPAMMHOTO

CHCTEM C o0ecreyeHus B paMKax CUCTEM

WCTIOJIb30BaHUEM MCKYCCTBEHHOTO MHTEJICKTA
ObmenpodeccuoHanbHble | CTaHIAPTHBIX OIIK-11.VY.2 ymeer muianupoBarb
KOMIIETEeHIINH UCTIOJTHUTEJIBHBIX U IpoIecc MOACTUPOBAHUS U

YIIPaBIISTFOIINX BBIUMCIIUTENIEHOTO YKCIIEPUMEHTA, B

YCTPOMCTB, CPEJCTB TOM YHCJI€ C UCITI0JIb30BaHUEM

aBTOMATHKH, TEXHOJIOTUI UCKYCCTBEHHOTO

U3MEPUTENBHOU 1 UHTEJUIEKTa

BBIYUCIIATEIIBHOMN

TEXHUKU B COOTBETCTBUU

C TEXHHYECKHM

3aJJaHHEM,

pa3zpabaThiBaTh

UG POBBIE AITOPUTMBI U

MIPOTpaMMBbI YIIPaBICHUS

POOOTOTEXHUUECKUX

CHCTEM

[IK-1 Cnocoben [1K-1.3.2 3naet MeTo bl pa3paboTKu
[TpodeccronanbHbIe y4acTBOBAaTh B HAYYHBIX | aJITOPUTMOB U MPOTrPAMMHOTO
KOMITETEHITHH WCCIIEIOBAHMIX o0ecTieyeHns, MaTeMaTHIECKUX

00BEKTOB Mojienieil 00beKTOB MpodeccroHaIbHON




npodeccroHanbHOM JeSATEIbHOCTH, B TOM YHUCIIE C
NEeATETbHOCTH MIPUMEHEHHUEM TEXHOJIOTHI
HMCKYCCTBEHHOTO MHTEJJIEKTA
[IK-1.Y.3 ymMeTb npuMeHATh (PU3UKO-
MaTeMaTUYECKU anmnapar,
KOMITBIOTEPHBIE TEXHOJIOTHUH,
BBIYUCIIUTENIbHBIE METO/IbI U
TEXHOJIOTMM UCKYCCTBEHHOI'O
WHTEJUJICKTA JUIsl pelICHUsI HAy4YHO-
TEXHUYECKHUX 3a]a4

2. Mecro nucuumumnbl B cTpyktype Ol
JluctumiimHa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUJaIONTUMUCS
[PU U3YYCHHUH CIEYIOIINX AUCIUILINH:
— «MuxkpomnporneccopHasi TEXHUKA B MEXaTPOHUKE U POOOTOTEXHUKE Y,
— «IIporpammuoe oOecrieueHre MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEM),

— «H}popMaLnOHHbIE TEXHOIOTUI.

3HaHMsl, MOJIyUEHHBbIE IpPU H3YYEHMM MaTepuajia JaHHOW JUCHMIUIMHBL, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U UCIOJIb3YIOTCSA IPU U3YYCHUU APYTHX AUCHUILINH:

— «MogenupoBaHHe U HCCIEeI0BaHNE pOOOTOB M POOOTOTEXHUYECKHX CHCTEM,

- ((praBJ'IeHI/Ie pO6OTaMI/I u pO60TOTeXHI/I‘IeCKI/IMI/I CHUCTEMaMH».

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIHIIIINHBI

TpynoemMkocTs Mo
Bun yuebnoii paboThl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmup OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
17 17
(gac)
nabopaTtopHubie padoTs (JIP), (yac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 45 45
CamocmosamenvHnas paboma, Bcero (Jac) 31 31
Buo npomesrcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3. OK3.
OK3.%%*)

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TPyI0€MKOCTH JTUCIUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.




Pazgenbl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBEICHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7

Paznen 1. Ilonarue «McKyccTBEHHBIH
UHTEUIEKT». O0JaCTh TPUMEHEHHUS TEXHOJIOTHIA 4 2 2 3
HCKYCCTBEHHOT'O MHTEJICKTA.

Paznen 2. [lonarue «MammHaHOE 00ydeHHEeY.
MamnHHOe 00y4eHre U UCKYCCTBEHHBIN 6 2 2 )
WHTEJUICKT. BUIbI MAIIMHHOTO 00yYeHUs.

Paznen 3. OcHOBHBIE 3TaIbl MAITMHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 6 3 3 6
ocobenHocTH. MoJ1ed MallMHHOTO 00y4eHus

Paznen 4. Peanuzaius anropuTMOB MalllMHHOTO
o0yuenus Ha Python. Moy NumPy, Pandas, 6 2 2 6
MatPlotLib, Scikit-Learn

Paznen 5. [IpenoOpaboTka JaHHBIX B CHCTEMax

6 4 4 6
MaIIMHHOTO O0Y4EHHSI.
Paznen 6. [IpumeHneHre KOHBEHEPOB It
ONTHUMU3ALIMK TOTOKOB onepauuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIEJIeld METOIOM 6 4 4 5
CETOYHOTO MOUCKA.
OCco0CHHOCTH peanr3alud MOCIICH
PErpeCCHOHHOTO U KJIACTEPHOTO aHAJIN3a.
HUroro B cemectpe: 34 17 17 31
Htoro 34 17 17 0 31

IIpakThueckass IOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarlolMMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI IPUBEEHO B TabuuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paszpena HaszBanue u cogepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paznea 1 [Tonsitne «MckyccTBeHHbIN HHTEIIEKT». O0IacTh MPUMEHEHHS TEXHOIOTHM
MCKYCCTBEHHOI'O MHTEIJJIEKTa. MicTopust pa3BUTHS TEXHOJIOTHI
HCKYCCTBEHHOI'O MHTeIIeKTa. HanpaBneHus pa3BUTHs HCKYCCTBEHHOIO
uHTeseKTa. KiroueBble 0cOOEHHOCTH €CTECTBEHHOIO MHTeNsIeKTa. CBoiicTBa
ciabohopMaIn30BaHHbBIX 331au. DMIUPHUECKUIl TeCT ThIOpHHTa I OLIEHKU
MCKYCCTBEHHOI'O MHTeIJIeKTa. VIHTesuIeKTyanbHble HHPOPMaIlMOHHbIE
cUCTeMBl. AITOPUTMBI Kak (popManuzanus 3HaHUH 00 00pabOTKe TaHHBIX.
KJIACC MHTEJUIEKTYaJIbHBIX 3a7a4. O0paboTKa TaHHBIX U 00padOTKa 3HAHUI

Paznea 2 [TonsTre «MamuaHOE 00yUeHHEe». MaliHHOE 00yYeHUe U
WMCKYCCTBEHHBIM UHTEIIJICKT.
Tpu BUJa MAIMHHOTO OOYYCHHS:

— o0yuenue ¢ yuuteneMm. OcHOBHbIE pentaemble 3agaun. O6macTi
npuMmeHnenus. [Iporao3upoBanne Ha OCHOBE O0yUeHUs C yuuTeneM. 3aaada




KJIaCCU(UKAIIMK - PACTIO3HABAHME METOK KJIaCCOB. 3a/ja4a PEerPeCcCHH -
MpeICcKa3aHue 3HaUCHUN HETPEPHIBHOM 11€JIEBOM IEPEMEHHOM;

— o0yuenue ¢ noakperearneM. OCHOBHBIE pentaembie 3a1aun. O6macTu
npUMeHeHUs. Pernienre nHTepakTUBHBIX 33/1a4 HA OCHOBE 00Y4EHHUS C
MOJIKPETUICHUEM;

— o0yuenue 0e3 yuutens. OcHOBHBIE pemiaemble 3agaun. O6nactu
npuMeHeHus. OOHapyKeHUE CKPBITBIX CTPYKTYP MPH oMo o0yueHus 6e3
yuutens. BeisBneHue noArpyIi npy nomMouy kiacrepusanui. CHIKeHne
Pa3sMCPHOCTH IJIA «CKATUA JaHHBIX»

Paznea 3

OCHOBHBIE 3TaITbl MAIIKMHHOTO O0YYEHHS, X HA3HAUYCHHE U OCHOBHBIC
OCOOEHHOCTH:

— IpenBapuTeNbHas 00pabOoTKa TaHHBIX B CUCTEMaX MAIIMHHOTO
o0yuenus. Haznauenue. OCHOBHbIE 0COOEHHOCTH;

— atan «O0y4yeHne» B CUCTEMax MalIMHHOTO o0yueHus. [TpuHuunsl
(opMHpOBaHUs TPEHUPOBOYHOIO HaOOpa AaHHBIX. Mcnoab3oBaHue
MEePEeKPECTHON MPOBEPKHU. [ nnepnapamerpuyeckass ONTUMHU3ALINS;

— 3Taln OLeHKHU 000011aro1Iel cHocOOHOCTH B CUCTEMaX MAIIMHHOTO
o0yuenwus. [Toustus Tounoctu (Precision) u BepHocTu (accuracy)
(GYHKLIMOHUPOBAHUS MOJEIICH.

OcoOeHHOCTH BBIOOpPa ONTUMAJIBHOM MOJEIM MAIIMHHOTO OOYy4YEeHHUS,
TumnoBas 3aBUCUMOCTb MEX/Y CIIO)KHOCTBIO MOJIENIM MALIMHHOIO 00y4eHUs U
OLIEHKOH €€ r(pexTruBHOCTH. THITOBAs 3aBUCHMOCTH OICHKH 3()(HEKTHBHOCTH
Mojenei MAaIIMHHOTO o0yuyeHus oT pa3mepa oOyuaroniel
M0CJIEI0BATEIbHOCTH.

dopmanbHas IOCTAaHOBKA 337a4l MAILIMHHOTO 00y4YeHHsI

Paznen 4

Peammzanust anroputma oOydeHus mnepcentpona Ha Python. Momynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crtpoenue u GyHKIMH OUOJIOTHYECKOTO HelpoHa. Peanmuzamus
nepuentpona Ha Python ¢ ucnons3oBanuem scikit-learn. TpenupoBka
HepcenTpoHa.

AnantuBHbli nuHeiHbI Helipon (ADALINE). Tpennpoka ADALINE
METOJJaMH MaKETHOT'O U CTOXACTHUYECKOT0 TPaJIMEHTHOTO CITyCKa.
JHunamuueckoe oOydeHHe.

Mopeinb 10rucTuYecKon perpeccu. TpeHupoBKa JTOTUCTUYECKOU
perpeccruonHol mojenu B scikit-learn. Pemenue npobiemsl nepeodyyeHus
IPY TOMOII peryJIspU3aLHH.

Meton onopHbIX BekTopoB (SVM). Knaccudukaiiys ¢ MaKkCUMaIbHBIM
3a30pOM M € MATKMM 3a30poM Ha ocHoBe SVM. Penienne HenmMHEHHBIX 3a/1a4
a1epHbIM MeTofoM SVM.

Mozenu MalmMHHOTO 00y4eHHsl Ha OCHOBE JEPEBHEB PEIICHUI.
OOvbsicHeHHe pe3yabTaToB 00yueHus. CirydaliHbIi Jec.

Mopenb MamMHHOTO 00Y4EHHs Ha OCHOBE K ONKaimmx cocenen.

Hawupnerii baitecoBckuii kimaccudukarop.

Pasznen 5

[TpenobpaboTka naHHBIX. Pemienune mnpoOsieMbl MPOIMYIIEHHBIX JAHHBIX|
O06paboTka KaTeropuaibHBIX JJaHHBIX. Pa30mBka HaboOpa JaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOAMHOXecTBa. [IpuBeneHHe NPU3HAKOB K
onvMHaKoBoM mmkaie. OTOOp coxaep)kaTelabHBIX MpHU3HAKOB. OmnpeneneHue
Ba)XHOCTH IIPU3HAKOB.

CyxaTtre TaHHBIX ITYTEeM CHIDKEHHsI pasMepHOCTH. CHIKEHHE pa3MEPHOCTH




663 YUUTCIIA HA OCHOBC aHaJIn3a rNiaBHbIX KOMIIOHCHT. Cxkatue JAHHBIX C
YUYUTEIEM ITYTEM JIMHEMHOTO TUCKPUMHUHAHTHOTO aHanu3a. S IepHbIid METOT
aHaJIM3a I'NTaBHBIX KOMIIOHCHT JJI4 HEJIMHENHBIX OTO6p3)KCHPIfI.

Pa3znea 6.

OnTumu3zanus HOTOKOB Ollepalyii pyu oMoy KouBeiiepoB. ToHkas
HACcTPOMKa MallMHHO-00Y4aeMbIX MOJEJICH METOJJOM CETOUHOTrO MTOUCKA.
IIporuo3upoBanye 3Ha4€HUI HENPEPBIBHOM LIEJIEBOM IIEPEMEHHOMN Ha
OCHOBE PETrPECCHOHHOTO aHAIN3a.
PaboTa ¢ HeMapKUpPOBAHHBIMU JJAHHBIMU - KJIACTEPHBIN aHATH3.
TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I PACIIO3HABAHUS
M300paXKEHUM.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U MX TPYJO0EMKOCTb

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKHUX
3aHATUN

TpynoemMkocTs,
(gac)

N3 Hux
IIPAaKTUYECKON
MOJATOTOBKH,
(gac)

No
pasnerna
TIACIIAII

JIAHBI

Cemectp 7

Pa3pabotka moznenu
JMHENUHOT O
aJIalITUBHOTO
HelpoHa
(ADALINE) na
OCHOBE 06a30BOT0
KJ1acca NnepcenTpoHa

rpynnoBas

2

Knaccugukanus Ha
OCHOBE
NIEPCENITPOHHON
MOJIEIH C
UCIIOJIb30BaHUEM
6ubmuoreku Scikit-
learn

rpyImnoBas

Knaccudukanus na
OCHOBE MOJICIIH
JIOTUCTHYECKOM
perpeccuu ¢
HCIOJIb30BaHUEM
oubmmnorexu Scikit-
learn

rpyIIoBas

Knaccudukanus
METOJIOM OITOPHBIX
BEKTOPOB C
HCIIOJIE30BaHUEM
oubmnorexu Scikit-
learn

rpymnmoBas

Knaccudukamms
JIMHENHO

rpyIIoBas




pa3aenuMbIX
00BEKTOB (TpH
MpHU3HAKA, YEThIPE
KJiacca) ¢
MCIIOJIb30BaHUEM
ouobimotekn Scikit-
learn

Knaccudukanmst
JIMHEHHO
Hepas3IeTMMBbIX
00BEKTOB C
HCIOJIb30BaHUEM
ouobmmnorexu Scikit-
learn

rpynmnoBas

Bcero

17

4.4. JlabopatropHble 3aHATUS

Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb

Ne
/o

HaumenoBanue nabopatopHbix paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszaena
JUCILAIT

JINHBI

Cemectp 7

KJIACCUDUKALIUS C
HCIOJIb30BAHUEM HEPCEITPOHHOM
MOJIEJIN

1. IIpu nomomm Qpynkuun make blobs ()
u3 Mmoaynst sklearn.datasets (cm.
IIpUMEp HUKE) CTEHEPUPOBATh UCXO/IHbIE
JaHHBIE 11 33a4M KJ1acCU(PUKaIUU:

- MaTpULly IIPU3HAKOB, COAECPIKALLYIO 10
nBa npusHaka 11 500 npumepos;

- MACCHB LIEJIEBBIX METOK,
IIPEACTABIIAIOIIUI JBa Kilacca.
[Toctpouts rpaduk, oToOpaskarouui
pacrpezesieHue KJIacCOB B IIPOCTPAHCTBE
IIPU3HAKOB.
BeiBecTH Ha medars:

- Pa3MEPHOCTH MacCCHUBOB IPU3HAKOB U
LIEJIEBBIX METOK;

- MACCHB YHHMKAJIbHBIX METOK KJIACCOB.

2. BeimonHuTh pasaeneHue Habopa TaHHBIX
Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BeiBecTH Ha 1eyaTs pa3MEpHOCTH
MTOJIyYEHHBIX MaCCHUBOB.

3. BeImorHUTE MaCI_HTa6I/IpOBaHI/IC IIPpHU3HAKOB.

1-4




4. Pemntsh 3a/1a4y KJIacCUPUKAIIIN C
HCIIOJIb30BAaHUEM NEPCENTPOHHOM MOJIEH.

5. [IpoBepuTth padboTy Kitaccupukaropa Ha
TECTOBBIX JIAHHBIX.
OnpenenuTh U BEIBECTH HA TICYATh:

- YHCJI0 HEBEPHO KIIacCU(DUITUPOBAHHBIX
00pa3os;

- cpeHue OMMOKH KacCH(pUKAIIMKM Ha
TPEHUPOBOYHBIX M TECTOBBIX JTAHHBIX;

- "BepHOCTH" Kaccuukanum.

6. [Toctpouts rpaduk obacTu perieHUui Ipu
OMOIIU (PYHKIIUU

plot decision_regions u3 MOAYIA
Useful Functions

# TEHEPATOP IAHHEIX IJIsI
KJIACCUSUKALINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=1,
cluster std=2.8)

KITACCUOUKALINA C
HUCTIOJIbB3OBAHMEM MOJIEJIN
JJOI'NCTUYECKOMU PEI'PECCHUN

1. TIpu momomm ¢pynkuuu make blobs ()
u3 Moayns sklearn.datasets (cm.
IIPUMEP HUXKE) CTEHEPUPOBATh UCXOJIHBIE
JaHHbIE JJIS 33]]a41 KJIaCCU(PUKALUU:

- MaTpUIly IPU3HAKOB, COAEPKALLYIO T10
nBa npusHaka 1t S00 mpumepos;

- MacCHB LIEJIEBBIX METOK,
MPEICTABIISIIONINN J1Ba KJlacca.
IToctpouTts rpauk, orodpaxkaromuit
pacnpeziesieHue KiIaccoB B IPOCTPAHCTBE
IIPU3HAKOB.
BeiBecTr Ha neyars:

- pa3MEpPHOCTH MACCUBOB ITPU3HAKOB U
LIEIEBBIX METOK;

- MacCUB YHUKAQJIbHBIX METOK KJIaCCOB.

2. BemonHuTk pasaeneHue Habopa TaHHBIX
Ha TPEHUPOBOYHBIN M TECTOBBIN HAOOPHI.
BeiBecTH Ha eyaTs pa3MepHOCTH
MOJYYEHHBIX MACCUBOB.

3. BemoaHuTh MacitabupoBaHue MPU3HAKOB.

4. PemnTs 3a/1a4y KIacCUPUKAIIIU C
MCIOJIb30BAHUEM MOJIENH JIOTHCTHYECKOi

0.5

0.5
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perpeccuu.

5. [IpoBepuTth padoTy Ki1accudukaropa Ha
TECTOBBIX JIAaHHBIX.
Onpenenutsb U BHIBECTH HA TMEYaTh:

- YHCJI0 HEBEPHO KIIacCU(UITMPOBAHHBIX
00pa3os;

- CpeJHHEe OMMOKH Kiaccu(UKauy Ha
TPEHUPOBOUYHBIX U TECTOBBIX JIAHHBIX;

- "BepHOCTH" KJIacCU(UKALIHH;

- BEPOSITHOCTH NPUHA/JIEKHOCTH K
pasnmuuHbIM Kjaccam oopasmo Ne 10, 20, 100

TECTOBOM BBIOOPKH.

6. [Toctpouts rpaduk obacTu penieHui npu
OMOIIU (PYHKIIUU
plot_decision_regions

u3 moaynst Useful Functions

# TEHEPATOP IAHHEBIX IJISI
KJIACCUSUKALINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=2,
cluster std=2.8)

KITACCUDOUKALINA C
NCIIOJIbB3OBAHUEM METO/JIA
OITOPHBIX BEKTOPOB

1. IIpu momomm ¢pynkuuu make blobs ()
u3 Moayns sklearn.datasets (cm.
IIPUMEP HUXKE) CTEHEPUPOBATh UCXOJIHBIE
JaHHbIE JJIS 33]]a4U KJIaCCU(PUKALUU:

- MaTpUIly IPU3HAKOB, COAEPKALLYIO T10
nBa npusHaka 1t S00 npumMepos;

- MacCHB LIEJIEBBIX METOK,
MPEICTABIISIIONINN J1Ba KJlacca.
IToctpouTts rpaduk, orodpaxkaromuit
pacnpeziesieHue KJIaccoB B IPOCTPAHCTBE
IIPU3HAKOB.
BriBecTr Ha neyars:

- pa3MEpPHOCTH MacCUBOB ITPU3HAKOB U
L[EIEBBIX METOK;

- MacCUB YHUKAQJIBHBIX METOK KJIaCCOB.

2. BemonHuTk pasaeneHue Habopa TaHHBIX
Ha TPEHUPOBOYHBIN M TECTOBBIN HAOOPHI.
BeiBecTH Ha neyaTs pa3MepHOCTH
MOJy4YEHHBIX MACCUBOB.

3. BemonaHuTh MactabupoBaHHe MPU3HAKOB.

0.5

0.5
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4. Pemntsh 3a/1a4y KJIacCUPUKAIIIN C
HCIIOIb30BAHUEM METO/a ONOPHBIX
BEKTOPOB.

5. IlpoBeputsb paboTy kiaccudpukaropa Ha
TECTOBBIX JJAHHBIX.
OnpenenuTth U BHIBECTH HA TMEYaTh:

- YUCJIO HEBEPHO KJIaCCU(UIIMPOBAHHBIX
00pa3os;

- cpeaHue OmMUOKM KiaccupUKaIuy Ha
TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;

- "BepHOCTH" KJIacCHU(UKAIIIH;

6. [Toctpouts rpaduk 00IACTH PEIICHUI TTPH
oOMOIIH (PyHKITUN

plot decision_ regions u3 Moayis
Useful Functions

# TEHEPATOP JAHHHX IJIS
KJIACCUOUKAIINN

import numpy as np

import matplotlib.pyplot as
plt

from sklearn.datasets import
make blobs

X, y = make blobs (500, 2,
centers=2, random state=3,
cluster std=2.8)

Bcero
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4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE TPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs

Buasl camoctosTensHOM pa6OTBI " €€ TPYAOCMKOCTH ITPUBCJCHLI B Ta6J'II/II_Ie 1.

Tabnuna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeopeTHIEeCcKOro MaTeprania
11 11
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pegepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKY)
Jowmamrnee 3amanue ([13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka kK IpOMEKyTOYHON
10 10
atrectrauuu (ITA)
Bcero: 31 31




5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00y4aroIUXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl JUII CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuua 8— IlepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso
9K3e OB B
[lngp/ bubnuorpadudeckas ccpuika 614%1(@
URL agpec
(KpoMe 3IIEKTPOHHBIX
IK3EMILTSIPOB)
YK Pamka, C. Mamunnoe odyuenue ¢ PyTorch u Scikit-
004.43 Learn: Ilep. ¢ anru. / C. Pamka, 1O. JIto, B. Mupmxaninm.
— Acrana: ®onmanT, 2024. — 688 c.
YK Pamka Cebacrbsin, Mupmkanuan Baxua. Python u
681.3.07 MalIMHHOE 00y4YeHHEe: MAllIMHHOE U TITy00KOoe 00y4YeHuHe ¢
ucnone3oBanuem Python, scikit-learn u TensorFlow 2, 3-e
u3 . Ilep. ¢ anri. — CII0.: «/Inanextukar, 2020. — 848 c.
YK Inac Bangep Jdaxeiik. Python ans cinoxHbIX 3am1ay:
004.43 HayKa O JIaHHbIX. 2-€ MexayHap. u3f. — Acrana: «CopuHT
1137 Byk», 2024. — 592 .
YK: Kepoun Opeaben. [Ipuxiagnoe MaimHHOE 00yYEHUE C
681.3.07 nomolnbio Scikit-Learn, Keras u TensorFlow: xonnenuuu,
WHCTPYMEHTBI M TEXHUKH JJIs1 CO3/IaHUS
WHTEJUICKTYaJIbHBIX CUCTeM, 2-¢ u3.: [lep. ¢ anrn.— CII6.:
000 «/Ilmanektukay, 2020.—1040 c.
YK Ipocu3s k. [Ipukinannoe MmammHHOE 00y4YeHUE U
004.438 MCKYCCTBEHHBIN MHTEIUIEKT /1715 MH>keHepoB: [lep. ¢ aHri.
— Acrana: AJIUCT, 2024. — 432 c.
ISBN Anapeac Mrwuiep, Capa I'Buno. Beenenne B mammHHOE
978-5- o0ydueHue ¢ momoIeo pPython. PykoBoacTBo st
9908910-8- CIEIUATIMCTOB 10 pabote ¢ JaHHbIMU. — M.: U1
! esnceran, 2017. — 393 ¢,
YK a6on Kpuc. MammnHoe o0yueHue ¢ UCIOIb30BaHUEM
681.3.07 Python. Coopauk pernienitos: Iep. ¢ anrn. — CII6.: BXB-
[TeTepOypr, 2019. — 384 c.: uin.
YK Jaxommm Ilpatuk. McKycCcTBEHHBIN HHTEIUIEKT C
681.3.07 npumepamu Ha Python.: Ilep. ¢ anru. - CI16.: OOO
"Muanexktuka", 2019. — 448 c.
YK ITocTosmT A. B. OCHOBBI HCKYCCTBEHHOI'O MHTEJIEKTA B
004.8 npumepax Ha Python. Camoyuuntens. — 2-¢ u3 ., mepepad. u
norr. — CI16.: BXB-Ilerepoypr, 2024. — 448 c.




7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»

[Tepeuenn
TEJICKOMMYHUKAIHOHHOW CETH
npuBe/ieH B Tadsmie 9.
Tabmuma 9

DIIEKTPOHHBIX
«MHTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-

H€06XOI[I/IMBIX JJIA  OCBOCHUA AHMCLHUIIIIMHBI

— IlepeueHb SIEKTPOHHBIX O00pPA30BATEIBHBIX pPECypCcOB HH(OPMAIMOHHO-

TCHCKOMMYHHK&HHOHHOfI CCTH ((I/IHTepHeT»

URL aapec

HaunmenoBanue

https://proproprogs.ru/ml

Caiit «MammuHHOe 00ydeHHEY

http://www.machinelearning.ru/
wiki/index.php?title=3ariasuas

_CTpaHuua

[TpodeccronanbHbIi HHOOPMAITMOHHO-aHATUTHYECKHHA
pecypc, OCBSIIEHHBI MATMHHOMY O0Y4eHHUIO,
pacHoO3HaBaHUIO 00Pa30B U UHTEIUIEKTYAIbHOMY aHAINU3Y
JTAHHBIX

https://jakevdp.qgithub.io/Python
DataScienceHandbook/05.06-
linear-regression.html

CrnpaBounuk 1o Python nns Data Science ot J[xelika
Bangepllnaca:

http://archive.ics.uci.edu

Penosutopuii mamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcurera B MpBaiine

http://python.org

OdwunmanbHbIi calT si3pika Python

https://www.anaconda.com/dow
nload/success

Juctpubytus Python, npeaHazHaueHHBIH 1715
KpyImHOMacITabHOM 00pabOTKH JaHHBIX, POTHO3HOM
AQHAJIUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne /1t

HaunmenoBanue

1 Anaconda3-2024.10-1-Windows-x86 64

2 Python 3.12 version

3 Spyder 5.5.1

8.2. Ilepeuenn

MH(pOPMAaLOHHO-CITPABOYHBIX

CUCTEM,UCITIOJIb3YCMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No mi/mm HanmenoBanue
1 Omnnaita-kaura «CpaBoyHHK 10 HayKe o AaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 0 MaITMHHOMY OOYUYEHHIO
http://archive.ics.uci.edu/ml/datasets.php



https://proproprogs.ru/ml
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/
http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKON 6a3bl

Ne HanmMeHnoBaHue coCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS ayIUTOPHUS b.M. 21-21
KommnbroTepHslii Kiacc B.M. 31-04

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS TNPOMEKYTOYHOM aTTECTAI[UH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHLBIX CPpCACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMUPOBAHHOCTH
KOMIICTEHIIHIA, KOTopas npuBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0amnpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olieHKH YpOBHS chOPMHUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC MOJIOKEHUS C MPAKTUUECKON
JIeATEIbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIICMAIM3HUPOBAHHBIX MIOHIATHA.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuas, TpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyJaronuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIIMOKU U HETOYHOCTH;

— MCIIBITBIBACT 3aTPYJHEHHs] B TNPAKTHUYECKOM NPUMEHEHHUU 3HAHUHN

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIPaBJICHUS;

— cnabo apryMeHTUPYeT Hay4YHbIE MTOJI0KEHUS;

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000LICHHUI;

— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMAIN3UPOBAHHBIX TOHATHH.

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aYTCHO»

— oOyJaromuiicss HE YCBOWJI 3HAYUTEIHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIIECTBCHHBbIC  OIMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEPHAIIBI.
Bompocsr 1yist 5k3ameHa npeacTaBieHsl B Tadbnume 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

No

/o

Kon

[Iepeyens BOIPOCOB ISl OK3aMEHA
MHIUKATOpa

1. Jlaiite ompenenenue mnoustuio «VckycctBeHHbld uHTeiekT». [losicaute | OIIK-

TepMuHbl  «CnaOblii  MCKYCCTBEHHBIM  MHTEIIEKT» M «CuibHBIN
VCKYCCTBEHHBIN UHTEIIIEKT?. Ilepeuncnure 0COOEHHOCTH
cnaboopMaNn30BaHHBIX 3aa4 KaKk OCHOBHOWH 00JacTH NPHUMEHEHUs
TEXHOJIOTMM HCKYCCTBEHHOrO HHTe/UIekTa. IIpuBenure npumepsl Takux
3aja4.

. Ilo kakoMy nIpHU3HAKy MOXHO BBIICIUTh MHTEIUIEKTYyalbHBIE 33Ja4M CpPEAH
apyrux  3amad - obpaborkum  mHpopmamuu?  [IpuBemure  mpuMepsl
MHTEJJIEKTYalIbHBIX 3aj1a4. [losicHuTe, YTO Ha3bIBalOT MHTEUIEKTYaIbHBIMU
UH(POPMALMOHHBIMH TEXHOJIOTHSIMH.

. Jaiite ompenenenue monsTHiO «MammHHOe oOydeHue». C yeM CBsI3aHO
cBOIcTBO 0OyueHus B Takux mojensx? Ilepeuncinre ocHOBHbIE (DAKTOPHI,
BIMsIOIME Ha 3(QQPEKTUBHOCTh MCIOIB30BaHUS METOJOB MAIIMHHOTO
o0Oy4deHus, U 1aliTe UM KPaTKYI0 XapaKTEpPUCTHUKY.

. IlpuBenuTe KiIacCU(PUKALMIO CUCTEM MAIIMHHOIO OOydeHHUs Mo Oo0bEMY U
TUIy KOHTPOJS BO BpeMs OOYYEHHMs, B 3aBUCUMOCTH OT CIIOCOOHOCTHU
o0yyaTbcs Ha OCHOBE MOTOKA BXOJASIINX JAAHHBIX, IO CIIOCO0Y 0000IIEeHUs
3HaHuM. JlaliTe KpaTKyr0 XapakTepUCTUKY IIEPEYMCIEHHBIM KJaccaM
CHCTEM.

. Iloscaure ocoOeHHOCTH OOY4YeHMsI C Yy4YUTEeJNeM Kak BHJAa MAIIMHHOTO
oOyuenus. [IpuBenuTe TMOCTaHOBKY 3aJayd OOY4YEHHS C YUUTENIEM.
[lepeuncnure TUIbI 3aJa4 OOy4YEHUs] C YYUTENEM, B 3aBUCHMOCTH OT BHJa
MHOJKECTBA  JONMYCTUMBIX  OTBETOB. [losicHMTE, 4YTO  Ha3bIBAaeTCA
MPU3HAKOBBIM ONHCAHUEM OOBEKTA U3 MHOXECTBA UCCIEYEMbIX OOBEKTOB.
Kakue TuIbsl Npu3HaKoB CyIECTBYIOT?

11.3.2

. Ilepeuncnure OCHOBHBIE ATallbl PEIIEHUS 3aJa4d MAIIMHHOTO OOYYeHHs C
yaureneM. [loscHuTe copepkanne Kakaoro JTarma.

. Ilosicaute ocoOeHHOCTH O0OyueHHs 0e3 yuuTens Kak BHJa MAIIWHHOTO
oOyuenus. Ilepeuncnute Hambosee xapakTepHble 00JaCTH MCIOIb30BaHUS
oOyuenus 0e3 yuurens. Kakue TUnbl 3a7au pemaroTcst METO1aMu 00ydeHUst
6e3 yuutensa? JlaiiTe KpaTKyro XapakTEpUCTUKY 3TUM 3a/ladaM.

. Tlosicaute 0cobeHHOCTH 00y4YeHMs C MOJKPEIICHHEM KaK BHUJ1a MAIIMHHOTO

OIIK-
11.V.2




9.

10.

11.

12.

oOyuenus. IlpuBeanuTe MOCTAHOBKY 3alayd OOYYEHHS C MOJKPEITICHUEM.
Onumure cxemy B3aMMOJEHCTBUS areHTa CO CpPeIod NpH peaau3aluu
oOyueHuss ¢ monkpersieHueM. [lepeuncnure XapakTtepHble 00JacTH
MPUMEHEHUS 00Y4YEHHUS C TOJIKPEIICHUEM.

[TosicauTe 0COOEHHOCTH OIEHKM KauecTBa paboThl kiaccudukaropa. [Touemy
ko3 urmeHT OIMOOYHBIX Kiaccuukanum u MPaBUIILHOCTh
KiJaccupukanuyn He Bcerga SBIAOTCA d()(EKTUBHBIMU MOKA3aTeNIMU
kKauectBa Kkiaccupukanmuu? Yrto Takoe Marpuina HerouyHocten? Kak
OTpPENIeIUTh TOYHOCTh M TOJHOTY KJIACCU(HUKAIMH C HCHOIH30BAHUEM
MaTpullbl  HetoyHocTeil?  Kakue — ocoOeHHOcTHM — KiaccuguKaTopa
XapaKTEPU3YIOT TOYHOCTh H MOJIHOTA?

Kak BBIIMSAST  TUINOBBIE  3aBUCHMOCTH ~ TOYHOCTH  OT  MOJHOTHI
KJaccu(uKauy, a TakkKe TOYHOCTH M TOJHOTHI OT TOpOra MPHHATHUS
pemenus? IlosicHuTe Takoe moBeaeHUE AaHHBIX 3aBUcuMocTel. [losicHure,
4TO Takoe «uepa F1», Kak oHa onpeenseTcs U AJs 4ero UCIOoIb3yeTcsl.
[TosicuuTe, KaK UCMONB3YETCs KpUBas paboyeil XapaKTepUCTUKHU MPUEMHHUKA
(ROC) nmns omenkm kadecTBa paboOTHI KiaccudukaTopa. IlpuBenute
XapakTepHBId BUJA MJaHHOW KpuBOoW. Kak BBIISIIMT KpuBas paboueit
XapaKTePUCTUKU MPUEMHHUKA MIPU YUCTO clydaiiHoU kiaccuduxanuu? Jlms
KaKUX [eled OOBIYHO HCIOJIB3YeTCs] M3MEpEHHE IUIOUIaau IO KPHUBOI
paboueii xapakrepuctuku npuémuuka (AUC)?

IlosicHuTe, Kak CTPOMUTCS MaTpUlla HETOYHOCTEM IPU MHOTOKJIACCOBOU
knaccudukanuu. Kak MOXXHO OLEHUTh TOYHOCTb W MOJHOTY AJS KaXKIOTO
Kjacca, a TaKXkKe pe3yJIbTHPYIOUINE 3HAYCHUS TOYHOCTH U TIOJTHOTHI
KJIacCU(PUKALIHH.

13 TlosicauTe OCOOESHHOCTH OIICHKM KadecTBa pabOThl Mojesei perpeccuu. B

14.

15.

16.

17.

KaKkuX Cly4dasx OTHAIOT MpEANouYTeHHe Kpurepuio kadectBa RMSE, a B
KaKHuX ciydasx kputeputo MAE?

B uém cocTouT CBOWCTBO 0000IIAIOIIEH CIOCOOHOCTH MOJIENIM MAIIHHHOTO
oOyuennsi. Kaxkue mnpuéMbl HCIONB3YIOTCS JUIS TEOPETHYSCKOW H
IMIUPUYECKON OILICHKH oboOaroreit CHOCOOHOCTH: OLIeHKa
MaTeMaTHYEeCKOTO OXHIAHUSI CPEIHHX IIOTE€Ph, OIEHKA BEPOSTHOCTH
nepeoOyueHus, OIeHKa Ha OTIoXeHHBIX maHHbIX (hold-out), orenka
CKOJIB3SIIIET0 KOHTpoJIs (Cross-validation).

Ha3oBuTe OCHOBHBIC TPHYMHBI ~ BO3HHUKHOBCHHUSI  MEPEOOYUYCHHUS |
HEJ000yUYCHHUST B MOJIENIAX MANIMHHOTO 00yueHus. [lepednciure OCHOBHBIE
CrIoco0bl MUHUMH3AIMHU TIEPEOOYUCHUSL.

[TosicHUTE TIOHSATHS CMENICHUS, JUCIIEPCHH M HEYCTPAHUMOMN MOTPEITHOCTH
KaKk TpEX COCTABISAIOMIMX OMIMOKK 000OIICHHsT MOjeNeil MalInHHOTO
00yJeHwusl.

[TosicHute xapakTep WM3MEHEHHs OIEHOK dJ((GEKTUBHOCTH  MOjelneit
MAIIMHHOTO 00YYEHHs [IPU BO3PACTAHUH UX CIIOXKHOCTH (KpuUgble NposepKi,
validation curve) u pa3mepa oOydaroieil BBIOOPKH (Kpugvle 00OyueHus,
learning curve).

18.

19.

20.

[Tepcentpon PoszenOnarra. CTpyKTypHas cxemMa H TIPaBUIO OOy4YEHUS
NEPCENTPOHA.

Mopnens anantuBHOro suHenHoro HeilpoHa. OOyuenue ADALINE mnpu
IIOMOIIM METOJa TpaJUEHTHOro chycka. [[akeTHBIH M CTOXACTUYECKUI
rpaJuEHTHBIN CIYCK.

Monens noructuyeckoil perpeccuu. Ilokaxkure, 4To BBIXOJ CUTMOMAAIbHON
(GYHKIIMM MOYKHO MHTEPHPETUPOBATH KAaK BEPOATHOCTh MPUHAIEKHOCTH

[IK-1.3.2




OTJENIFHO B3SITOT0 00pasiia nepBoMy Kiaccy.

21. OO0yyenue MojaenMd JIOTUCTUYECKOW perpeccuu. Pemenue mpoOaeMbl
nepeoO0y4YeHHs PpU OMOILM perysipu3anuu. L2-perynspuszanus

22. Meton omopHbIX BekTOpoB. Kiaccupukamms C MSITKEM 3a30pOM IS
oOecrieueHHss CXOAMMOCTH ONTHMHU3AIMU TPU JOMYCTUMOCTH OIIMOOYHON
KJ1IacCU(PUKAIIHH.

23. Pemienue HEMMHEWHBIX 3324 NpPU [OMOIIM METO/a ONOPHBIX BEKTOPOB.
JoGaBnenne Kk  HAOOpy  JaHHBIX  JOMOJHUTEIBHBIX  IPU3HAKOB.
Hcnonb3oBanue npusHakoB 6mm3zoctu. RBF-¢ynkums kak GyHkms momolusi.

24. Tuneprnapamerpudeckass ONTHMHU3AIMS MOJENCH MAIIMHHOTO OOy4YCeHHS.
Hcnonp3oBanue  peméryaToro  MOMCKAa  JUIsi  BbIOOpa  HAWITYYIIMX
THIIEpIIapaMETPOB MOJICIIH.

25. Mogens Ha OCHOBE JepeBa MpUHATHS pemeHuid. OCHOBHBIE 0COOEHHOCTH
mozenu. [loctpoenue nepeBa pemieHuid Ha OCHOBE MPUHIMIIA HAMOOIBIIETO
npupocta uHpopmanuu. [ unepnapamerpsl, 00ECIEUUBAIOLINE MOJICTPOUKY
MOJICTIH.

26. Mogens Ha OCHOBE ciydaiiHOro Jieca. OcoOEHHOCTH MOJENU. AJNTOPHUTM
«BBIpAIIMBAHUS» CIIydaiiHOro Jeca. [mmepmapamerpsl, obOecneunBaronne
HOACTPOMKY MOJIEIH.

27. Knaccudpukatop Ha ocHoBe k Ommxailmmx coceneid m ero 0coOEHHOCTH.
['mnepnapaMeTpsl, 00eCIIeYHBaIOIINE TOJICTPORKY MOJIEIIH.

28. HawuBHeblii OaitecoBckuii kinaccupukatop. OCHOBHBIE 0COOEHHOCTH MOJAETH U
o0JsiacTu e€ NpUMEHEHHS.

29. Ilpuémbl mpenBapuTeNbHON 00pabOTKM NaHHBIX B Monensx MammuHoro | [IK-1.Y.3
oOyuenus. Pemenue mnpoGneMbl C HEOOCTAIOIIMMHU JaHHBIMHU, 00paboOTKa
KaTEeTOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAHHBIX, BBIOOP 3HAYMMBIX
NPU3HAKOB (ucnonwvsosanue Ll pezyaapusayui, aneopumm
nocne008amenbHo20 8blO0PA NPUSHAKOS, OYEHKA BANCHOCMU NPUSHAKOE C
NOMOWbIO CILYHAUHDBIX 1€COB).

30. Bpimenenne TpPHU3HAKOB: CXKATHE JIAHHBIX C  TIOMOIUIBIO  TTOHFKEHHS
pasMEpHOCTH TMPOCTPAHCTBA NPU3HAKOB. AHAIN3 TJABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbIi TUCKPUMHHAHTHBIA aHAIU3
(Linear Discriminant Analysis).

31. Ancam6iu Mojeneil MaMHHOTo 00ydeHusi. OCHOBHBIE MOJIXObI K CO3IaHHIO
ancamoueit. barrunr (bagging).

32. AuncambrieBoe o0Oyuenue. byctunr (boosting). Anroputmsr Boostl,
anantuBHbIi OycTuHT (AdaBoost), rpaauenTHbIi Oyctiar (GBM).

33. Ancamb6iieBoe o0yuenue. Ctekkunr (stacking).

Bompocsr (3amaun) st 3aueta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabmuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3auera

Kon

No /1t Tlepeuens Bopocos (3amay) i 3auera / nudd. 3auera
p p (sana4) 1 A WHJIUKaTopa

Y4eOHbIM MJIAHOM HEe IPEIYCMOTPEHO

Ilepeuenp Tem [UIs KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
MpeICTaBICHBI B TabmwmIe 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOT'O IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne n/m ‘ [TpuMepHBIii TepeueHb TeM JUIsl KYPCOBOTO MPOEKTHUPOBAHMSI/BBINOIHEHUS ’




KYPCOBO# pabOThI

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IIpumMepHbIi IepeYeHb BOMPOCOB JJIsI TECTOB

Ne
n/n

IIpuMepHsIii HepedeHsb BOMPOCOB AJIS TECTOB

Kopx
WHAMKATOpa

1 mun. 3adanue KomOUHUPOBAHNHO20 MUNA C 8LLOOPOM OOHO20 8EPHO20 OMBEEMAd
U3 Yemvipex npedaoNCeHHbIX U 000CHO8aNUeM 8bIOOPA

I/IHCprKLII/IH: HpO‘IHTaﬁTC TCKCT, BI)I6€pI/ITe HpaBHJILHBIP'I OTBCT U 3allMIIUTEC apryMCHTHI,

000CHOBBIBAIOITHE BEIOOP OTBETA

OrieHka koppessiiuu 1o [TupcoHy Mex Ty IepeMEeHHBIMU MTOKa3alia
sgagyenne 0. Uto 1o o3Havaer?

A) IlepemeHHbIE HE UMEIOT TUHEHHOI B3aMMOCBSI3H;

b) IlepemenHble UMEIOT HEJTMHEHHYIO B3aMOCBSI3b;

B) IlepemeHnHble HE UMEIOT HETMHEWHOM B3aMOCBS3H;

I') IlepemeHHbIE IMEIOT MAKCUMABHYIO JIMHEHHYIO B3aUMOCBS3b (TaK KaK
3HaYeHHE OIIEHKH | - OTCYTCTBHE B3aUMOCBSI3H).

OIIK-11.3.2
OIIK-11.¥.2

Kak cBs3anb! Mex Iy 000 IIIOTHOCTE pacmpeaeeHus u (pyHKIus
pacrpeneneHus CiydaitHol BeTUIHUHBI?

A) IInoTHOCTH pacmpeneneHus - 5TO TPOU3BOAHAS PYHKIUH
pacrnpeeeHusE;

b) ®ynkuus pacnpenesneHus - 3T0 IPOU3BOAHAS INIOTHOCTH
pacrnpeeeHusE;

B) DOty BenmuuuHBI HUKAK HE CBSI3aHEL;

I') DT BemW4HMHBI B3aMHO OOPATHBI.

OIIK-11.3.2
OIIK-11.Y¥.2

Kakyto mnomans o kpuBoit ROC (Area Under the Curve - AUC) 6yzaer
UMETh Oe3yNpevHbIi Kiaccupukarop?

A) 0.0;
Bb) 0,5;
B) 1,0;
I 2,0.

IK-1.3.2
IK-1.V.3

Kakas n3 MCTPUK MOXKCT MPUHUMATL OTPHULIATCIIbLHBIC 3HAYCHUS?

A) R"2;

b) MAE;
B) RMSE;
I') Accuracy.

IK-1.3.2
IK-1.V.3

2 mun. 3adanue KOM6uHup06aHH020 muna c 8bl60p0M HECKOJIbKUX sapuanntos omeema

U3 NPeONONCEHHBIX U PA3BEPHYMbIM 000CHOBAHUEM 8b100pa

I/IHCTPYKLII/IHI HpquTaﬁTe TCKCT, BLI6€pI/ITC IMPaBUJIBHBIC BapUAHTEI OTBETA U
3allMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie B13160p OTBCTOB

Kak 60poTbes ¢ 3 dexrom nepeodyueHms?

A) Cnenatp Mozenb mpoiie (MeHee KOMIUIEKCHOH );
b) Bzarp meHbIIe 00y4arommx JaHHbIX;
B) Hakonwuts Gosiplie 00y4alonux JaHHBIX;

OIIK-11.3.2
OIIK-11.¥.2




I') Cnenats Monens ciioxxHee (0oJiee KOMITIEKCHOK ),

J1) TloBpICHTH KauecTBO OOyUaromieil BEIOOPKY MyTEM CHIDKECHUS IITyMa B
JTAHHBIX, UCTIPABJICHHSI OIIMOOK, YCTPAHCHUS BEIOPOCOB U T.1I.;

E) Hanoxwutk orpaHn4eHus Ha MPOCTPAHCTBO MTAPaMETPOB MOJICIIH;

7K) IIpoBepsiTh METPUKH TOJIBKO MO 00yUaIOIIEel BEIOOPKE.

Bo03MOXXHBIMY pelIeHUMH POOIEMbl HEJOO0YUEHHUS SIBISIOTCS: OIIK-11.3.2
OIIK-11.¥.2
A) Bribop Oonee cnoxxHON MOAETH ¢ OOJBIIUM YHCIIOM HACTPAaUBAEMBIX

IapaMeTpoB;

B) IIpenocraBnenue o0yyaromeMy aaropuTMy JyUIINX IPU3HAKOB
(KOHCTpyHpOBaHHE MPU3HAKOB);

B) YMeHbenne orpaHudeHI MOAETH (HapUMep, CHIPKCHHUE BEITHIMHBI
TUIeprapaMeTpa perysipu3alim).

I') Hu oguH U3 mepeyrciIeHHBIX.

Kakue u3 MeTpuk COBMECTHO JatOT JOCTAaTOYHO MOJHYIO XapakTtepuctuky | I1K-1.3.2
Kiaaccudukaropa npu HecOaTaHCUPOBAHHOM BHIOOPKE? [IK-1.V.3

A) Accuracy;

B) Recall;

B) Precision;

I FL

Kakue MeToapI MAaIMHHOTO 06yqu1/15[ HUCIIONB3YETCS OIS IIK-1.3.2
KJaccupuKamnum? MK-1.V.3

A) Jluneiinas perpeccus;

b) Jlorucrtuueckas perpeccus;

B) I'pagueHTHBIH CITyCK;

I') MeTon riaaBHBIX KOMIIOHEHT;

1) Meroxn K-cpennux;

E) Metox omopHbIX BekTOpoB (SVM).

3 mun. 3aoanue 3aKpvblmoco muna Ha yCmanoelenHue coomeemcnieust

Huctpykius: [IpounTaiiTe TEKCT B YCTAaHOBUTE COOTBETCTBHE. K Kax o MO3UITNH, TaHHOU B
JIEBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOIIE

VYcraHoBute cooTrBeTcTBHE. TUIBI NPU3HAKOB B MalIMHHOM oOyuenuu u | OIIK-11.3.2

UX OITHCAaHKe OIIK-11.Y.2
1 KomuuecTBeHHbIE A) IlepemenHas, KOTOpast U3MEPSIETCS B peabHBIX
(HenpepbIBHBIE) YHciax, HalpUMep, BO3PACT WIIN 10X0.
2 KareropuanbHble b) Ilepemennas, koTopas NpUHUMAET 3HAUECHUS U3
(ITICKpETHBIC) OTPAaHUYCHHOT'O0 MHOXKECTBA, HAIIPUMED, TTOJT WU
LBET
3 TlopsxoBbie B) KareropuanbHblii mpu3HaK, KOTOPBIH MOXET OBITh
YIOPsIIOYEH, HaPUMep, OLIEHKa MPOAYKTa I10 IIIKaje
orl o5
4 buHapHbIe I') KareropuanbHblii Ipu3HAK, KOTOPBIH MOXKET

MIPUHUMATH TOJBKO BA 3HAYEHUS, HATIPUMED,
€CTb/HET WIH NPaBAa/JI0XKb

1) Texkcr, mpeacraBieHHbIN B Buae Habopa 0B WK
CHUMBOJIOB, UCIIONIB3YETCA MPH aHAIN3€E TEKCTa WU
pu paboTe ¢ JAHHBIMH M3 COLMAIBHBIX CETeH

Cocrapmsromnye omuOky 0000IeHUs MOJEIN MALIMHHOTO 00y4eHH s OIIK-11.3.2
OIIK-11.Y.2
1 Cwmemenue A) Cucrematudeckas omuoOKa, CBs3aHHAs C HEBEPHBIMHU

MMPCAIIOJIOKCHUSAMHU O XaPAKTCPC NaHHBIX. Iloxa3skiBaeT




HACKOJIBKO /1aJIeKO MPOTHO3bI MOAETH HAXOIATCS OT
KOPPEKTHBIX MPOTHO30B B IIEJIOM IIPH MHOTOKPATHOM
00y4YEeHHUHU MOJIENIH Ha PAa3HbIX MOAMHOXKECTBAX
oOyyaromero Habopa 1aHHBIX.

2 Jucriepeust b) Cayuwaitnas ommOKka, CBSI3aHHAS C Upe3MEPHOIT
qyBCTBUTEJIFHOCTBIO MOJICNN K HEOOIBIINM
HW3MEHEHUSIM B 00yJaromux JaHHbIX. M3mepser
CTeTeHb U3MEHUYMBOCTH MPOTHO3a MOJIENN IS
KJTaccH(PUKAIIN OTISITHFHOTO 00pasna mpu
MHOTOKpPaTHOM 00YYE€HHH MOJIENH, HApUMep, Ha
Pa3HBIX MOJMHOKECTBAaX 00yUaromero Habopa JaHHbBIX.

3 Heycrpammmass ~ B) IlosiBrisieTcst BciieICTBHE 3alTyMIICHHOCTH CaMUX

HOTPEIIHOCTh JAHHBIX.

11

VcranoBute cooTBeTCTBHE. THIBEI aHcaMOmei MoZeaeH MAaIIMHHOTO
06yquI/1$1 1 OIIMCaHUC

1 barrunr A) Meron nocTpoeHHsI HECKOJIBKUX MoJienel Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TIOABBIOOPOK 00yUaroIieit
BBIOOPKH, arperupoOBaHUe Pe3yIbTATOB IS
MOJYYEHHUS] OKOHYATEIBHOTO MPOTHO32
2 Bbycrunr (Boosting) b) Cmocob moctpoeHus mocienoBaTeIbHOCTH
ca0bIX MOJENeH, Kaxaas Cleayommas
o0y4aeTcs Ha JaHHBIX, Ha KOTOPBIX
IpeapIAYyILIas JoMycKaaa OMUOKH
3 Crekunr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yy4aroTcsl He3aBUCUMO, a 3aTEM UX
Pe3yIbTaThl HCIIONB3YIOTCS B KAYECTBE
MIPU3HAKOB B 001IIei MOaenn
I') Meron, mpu KOTOPOM HECKOJIBKO MOJETCH
rOJIOCYIOT 33 OKOHUYATEJIBHBIN IIPOrHO3,
B3BELICHHOE MWJIM PAaBHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJENEH MOXXET OBITh
HCITIOJIb30BaHO

IK-1.3.2
IK-1.Y¥ .3

12

YcraHoBUTE COOTBETCTBUE. THIBI pErysipu3allid MOJEIEH MAaIIMHHOIO
00y4eHHUs U UX OIMCAHUE.

1 L1 perymsipuszarmst A) Meron, KOTOpHIit Jo0aBIseT mrpad K
(Lasso) (hyHKIIMOHATY TIOTEPH TI0 a0COTFOTHON BEIMYHHE
K03 (HUITUCHTOB MOJICIIH, TI03BOJISIET IPOBOIUTh
0TOOp NMPHU3HAKOB
2 L2 perynmspusanyst bB) Meron, koTopsrit nobapnseT mrpad K
(Ridge) (yHKIIMOHAY MTOTEPh MO KBaApaTy 3HAYCHUH
KO3 PHUIIMEHTOB MOJIENN, CIOCOOCTBYET
YMEHBIICHHUIO BECOB KO3 (HUIIMEHTOB
3 Elastic Net B) Meton, kotopsliii coBmentaer B cebe L1 u L2
perysipu3aIuio, No3BONIIET OaIaHCHPOBATh
MEKI1y 0TOOPOM TPH3HAKOB M COKpALICHUEM
BECOB
4 Dropout I') Texuuka, KoTopas MpUMeEHsIeTCs I OOPHOBI €
nepeo0yyeHneM HEHPOHHBIX CETe, 3aKII0YaeTCs
B CJIy4Yai{HOM HCKJIFOUEHHH YaCTH HEMPOHOB B
rporecce 00ydeHus
) Texnuka, KoTOpas UCTIONB3YETCS IS
ONITUMM3ALMH IIpoliecca 00yUeHHs, 3aKITI0YaeTCs
B OCTAaHOBKE OOY4EHHs MOJIENIM Ha PAHHUX
JTarnax, Korja HeT 3HAaYUTeIbHOTO ITPUPOCTA
KayecTBa

MK-1.3.2
IK-1.V.3




4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeeHue nocne008amenbHOCmu

Huctpykius: [IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEA0BATEIBHOCTD.

3anuiure COOTBCTCTBYIOIYIO IMOCJICAOBATCIIbHOCTD 6YKB CJICBA HAIIpaBO

13 Onpeenure MOCIENOBATENFHOCTD MPUHSATHS HHTEIUIEKTYaNbHBIX pemennii | OIK-11.3.2
YEJIOBEKOM. OIIK-11.¥.2
A) [lannsie (0OpaboTka);
b) Mndopmanus (mo3nanue);
B) 3nanue (oOHapyxXeHHE 3aKOHOMEPHOCTEH );
I') [lonnmanue (BBIBOJ YMO3aKIIOUEHHN);
1) Paccyxaenue (IpuHITHE PEILICHUN).
14 YKakuTe mocie10BaTeIbHOCTh STAo0B MAIMHHOTO O0Y4EHUS. OIIK-11.3.2
OIIK-11.Y.2
A) Onenka Moenu (BBIOOp KPUTEPHEB KaUeCTBa, CPABHEHUE Pa3IUIHbIX
anropurmoB MO);
b) Ilpeno6paboTka maHHBIX (BBIACIICHHE TPU3HAKOB, OTOOP MMPHU3HAKOB,
CHIDKEHHE pa3MEPHOCTH, MacIITA0MPOBaHUE MTPU3HAKOB, B3SATHE
BBIOOPOK);
B) IIpornosupoBanue (MCIIOIH30BAHIE MOJIEIH);
I') O6yuenue mozaenu (0TOOP MOJIEIH U O0YUYCHHE, BEIOOP METPUKHU
Ka4yecTBa, epeKkpEécTHAs MPOBEPKa, THIEpIapaMeTprUIecKas
OIITUMHM3ALIHS).

15 YKaXuTe Mocie10BaTeIbHOCTh ITAoOB B3aMMOJICHCTBUS aT€HTOB CO [K-1.3.2
CpeIoif B MAIIMHHOM 00y4Y€HUH ¢ MOAKPEIUIEHAEM, KOTOPHIE 1Al Ha3BaHUE IK-1.V.3
merony ooyuenuss SARSA/

A) Cocroszue;
b) [eiicTue.
B) Ilogkpennenue;
5 mun. 3adanue omxkpvimoz2o muna ¢ pazeepHymviM 0Omeemom
Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIIATE pa3BEPHYTHI 000CHOBAaHHBIN OTBET
WY HAaIAIIUTE TPOMYIIEHHOE CJIOBO/CIIOBOCOUETAHHE

16 Krnacrepuzanus, cCHIbKeHHE pa3MEepPHOCTH JIaHHBIX, TOUCK aHoManui u ap. | OIIK-11.3.2
— 3TO AJTOPUTMBI B KOTOPBIX MCIIOJIB3YETCS 0OyUEHUE OIIK-11.V.2

17 — 3TO METOJ MAIIMHHOTO o00y4eHus, B Kotopom areHT | OIIK-11.3.2
00y4aeTcs Ha OCHOBE OOpAaTHOM CBA3M OT cpelbl ¢ Henbio Makcummsanuu | ONK-11.Y.2
BO3HATPaXICHUSI

18 MeTtopl HCTIOJNB3YIOTCS JUIsl OLIEHKHU KauyecTBa MOJIENN MK-1.3.2
MaIIMHHOTO 00ydY€eHH s, CPABHEHHUS MOJIEJIEN 1 BbIOOpa onTMaibHoM Mmogemu. | [IK-1.Y.3

19 __ Has3wBaioT 3¢ dexT, mpu KOTOPOM KauecTBO paboTsl anropurma Ha | [1K-1.3.2
HOBBIX 00BEKTaX, HE BOLUIEIINX B COCTaB 00yUYEeHHUsI, OKA3bIBACTCS IIK-1.Y.3

CYIIECTBEHHO XYK€, YeM Ha 00ydJaromieil BEIOOPKe.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-if THmIL. 3aIIaHI/Ie KOM6I/IHI/Ip0BaHHOI‘O THIIA C BI)I60p0M OIHOTO BEPHOT'O OTBETA U3 YETLIPEX NPEAIIOKECHHBIX U
000CHOBaHEM BI)I60pa CYUTACTCA BEPHBIM, €CJIM NPABUJIIBHO yKa3aHa III/Iq)pa 1 NIPpUBEJICHBI KOHKPETHBIC apT'yYMEHTHI,
HCIIOJIb3YyEMBIC IPU BI)I60pe OTBCTA.

[MonHoe coBnaneHue ¢ BEpHBIM OTBETOM — | Oat.
HeBepHslit oTBeT Mk ero orcyrcTBue — 0 6ajuIoB.




2-it THn. 3agaHue KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA U3 IPEUIOKEHHBIX 1
pa3BepHYTHIM 000CHOBaHHEM BbIOOPA CUMTACTCS BEPHBIM, €CIIM MPABUIILHO YKa3aHbl LU(PbI U IPUBEICHbI KOHKPETHBIC
apryMEHTBI, HCII0JIb3yeMbIe IIPU BIOOPE OTBETOB.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnu nomymieHs! OImmOKH WK OTBET OTCYTCTBYET — 0 6asioB.

3-i THN. 3amaHue 3aKPBHITOTO THIIA HA YCTAaHOBJICHUE COOTBETCTBUSI CUUTACTCSI BEPHBIM, €CIIH YCTAHOBIICHEI BCE
COOTBETCTBUS (TIO3UILUH M3 OJJHOTO CTOJIONA BEPHO COIIOCTABIIEHHI C IMTO3UIMAMH JAPYroro CToJIONa).

[MonHoe coBnaneHue ¢ BepHbIM OTBETOM — | Oat.

HesepHslit oTBeT My ero orcyrcTre — 0 6amios.

4-ii TMN. 3aJaHKe 3aKPHITOTO THIIA HA YCTAHOBJICHUE ITOCJICOBATEILHOCTH CUUTACTCS BEPHBIM, €CIIH NTPABUIIBHO
yKa3aHa BCs IIOCJIEJOBATEIBHOCTD LUPD.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

Ecnm momymmieHs! ommOKy MM OTBET OTCYTCTBYeET — O GayuioB.

5-ii THIL. 3a/1aHKe OTKPHITOTO THUITA C Pa3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIH OTBET COBIAJIACT C STAJIOHHBIM
O COJICPIKAHHIO U MTOJTHOTE.

[IpaBWIIEHBII OTBET 3a 3aJ]aHUE OIICHUBAETCS B 3 Oasa.

Ecnu momyiiena ojHa onmmOKka\HETOYHOCTBH\OTBET TIPABUIIBHBIN, HO HE MOJIHBIN — 1 Gai.

Ecnu nonymeno 6onee 1 ommOKH\OTBET HEMPABUIIBHBIH\OTBET OTCYTCTBYET — 0 GAILIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne
i [lepeueHb KOHTPOIBHBIX PabOT
1 KJIACCUDUKALMS C UCITOJIb30BAHUEM ITEPCEIITPOHHON MOJIEJIN

1. Ilpu nomomu pynkumu make blobs () u3 Moayna sklearn.datasets (cm.
MIpUMEP HUKE) CTEeHEPUPOBATH HCXOIHBIC TaHHBIC JJIS 33]Ia49H KJIACCU(PUKALINU:

- MaTpULly IPU3HAKOB, COAEPIKALLYIO O JBa npu3Haka 11t 500 npumMepos;

- MacCHB IIEJIEBBIX METOK, MPEICTABIISIONINI 1Ba KJlacca.
[Toctpouts rpaduk, oToOpaXkaroLuil pacipeieieHe KIacCoB B MPOCTPAHCTBE MPU3HAKOB.
BriBecTu Ha nevars:

- pa3MEPHOCTU MAaCCUBOB NIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pasaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIHN U TECTOBBIN HAOOPBHI.
BriBecTH Ha neyath pa3MepHOCTH MOJTYYEHHBIX MACCHBOB.

3. BemonHuThs MacitabupoBaHue MPU3HAKOB.
4. PemnTs 3a/1a4y K1acCU(UKALMH C UCTIOJIb30BAaHHEM MepPCeNnTPOHHOMH MOJIEIH.

5. IIpoBeputh paboTy Kiaccu(pukaropa Ha TECTOBBIX JaHHBIX.

OnpenenuTs U BBIBECTH HA ME€YaTh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- CpeJHHMEe OIMOKH KilacCU()UKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JAHHBIX;
- "BEpHOCTH" KJIaCCU(UKALINH.

6. [Toctpouts rpaduk 006IACTH pEHICHUI TP MOMOIIHU (HYHKITHH
plot _decision_ regions u3 moayni Useful Functions

# TEHEPATOP IAHHBIX IJIsI KJIACCUSUKALINA

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=l,
cluster_std=2.8)

2 KJIACCUDPUKAILMSA C MUCIIOJIb30BAHUEM MOJIEJIN JIOTUCTUYECKOM




PEI'PECCHUH

1. TIpn momomm ¢pynkunu make blobs () u3 Mmoayns sklearn.datasets (cm.
MIpUMEp HUKE) CTEHEPUPOBATH HCXOIHBIC TaHHBIC JJIS 33]1a49H KJIACCU(PUKALIUU:

- MaTpULly IPU3HAKOB, COAEPIKALLYIO 1O JBa npu3Haka 11t 500 npumMepos;

- MacCHB LIEJIEBBIX METOK, IPEJICTABIISAIONINM JIBa KJlacca.
[Toctpouts rpaduk, oToOpakaroluil pacpeieleHle KJIaCCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- pa3sMEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MACCUB YHUKAJIBHBIX METOK KJIACCOB.

2. BoinonHuTh paszieneHre Habopa IaHHBIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTr Ha neyaTh pa3MEepHOCTH MOJYYEHHBIX MAaCCUBOB.

3. BemonHuTh MacimtabupoBaHue MIPU3HAKOB.

4. PemuTh 3a1auy Ki1acCU(UKAIIMK C UCTIOIB30BAHUEM MOJICIIN JIOTHCTHYECKOMH
perpeccum.

5. IlpoBeputh paboTy Ki1accupUKaTOpa Ha TECTOBBIX aHHBIX.
OmnpenenuTh U BBIBECTH HA T€YATh:
- YHUCJI0 HEBEPHO KJIaccu(UIMPOBAHHBIX 00pa30B;
- CpeJHHre OMMOKY KilacCU(PUKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JaHHBIX;
- "BepHOCTB" KJIacCHU(UKALIHH;
- BEPOSITHOCTH MPUHAAICKHOCTH K Pa3IMYHBIM Ki1accam oopasuos Ne 10, 20, 100
TECTOBOW BBIOOPKHU.

6. ITocTpouts rpaduk 00JIACTH PEMICHUNA TPY TTOMOIIH (PYHKITHH
plot_decision_regions
u3 moaynst Useful Functions

# TEHEPATOP JAHHEIX IJISI KJIACCUSUKAILIMU

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=2,
cluster std=2.8)

KITACCUOUKALNA C UCITOJIB3OBAHUEM METOZIA OITIOPHBIX BEKTOPOB

1. Ilpu nomoumm gpynkuuu make blobs () u3 moayns sklearn.datasets (cm.
MIpUMEp HUXKE) CTEHEPUPOBATh UCXO/IHbIE JaHHBIE JJIs 33[1a4l KJIacCU(UKALIUU:

- MaTpHUIly IPU3HAKOB, COAEPKALYIO 110 ABa npu3Haka st 500 npumMepos;

- MACCHB LIEJIEBBIX METOK, IIPEICTABIIAOIINH JIBa Kiacca.
[TocTpouTs rpaguk, oToOpaxaromuil pacnpeieneHre KI1accoB B IPOCTPAHCTBE MPU3HAKOB.
BeiBecTr Ha neyars:

- pa3MEpHOCTH MACCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MacCCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BeinmonHuTh pasaeneHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTu Ha neyath pa3MepHOCTH MOJYYEHHBIX MACCHBOB.

3. BeInoHUTE MaCI_HTa6I/IpOBaHI/IC IIPpHU3HAKOB.
4. Pemmth 3anavyy Knaccmbm(aunn C UCITOJIB30BAHUEM METOAa OIMOPHBIX BEKTOPOB.

5. IlpoBeputh paboTy KiIacCU(PHUKATOPA HA TECTOBBIX JaHHBIX.
OnpenenuTthb U BHIBECTH Ha TMEYaTh:
- YHCJI0 HEBEPHO KJIacCU(UIIMPOBAHHBIX 00pa30B;
- cpe/iHKe OIMOKHU KIacCU(PUKAMU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;




- "BepHOCTH" KIaccu(uKaluy;

6. [Toctpouts rpaduk obacTH penieHui Tpyu MOMOIIH (PYHKITUN
plot_decision_regions u3 moayni Useful Functions

# TEHEPATOP JAHHHX IJI KIJIACCUOUKAIIVN

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=3,
cluster std=2.8)

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACIAIONIME  MPOLEAYypPhl  OIEHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJAEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKEeHHE ydeOHoro marepuana. HasnaueHue COBpEeMEHHOHN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEKIUS BBIMOIHSAET METOJOJIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U WHPOPMAIMOHHYI0 (QYHKIWHU. JIEKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIHUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YUYAIOUTMMUCS JISKIIMOHHOTO MaTepuana;

— TIOJIYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIOoaBaTeeMm;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONMkKaiIIne Toabl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOMy4YeHHe TOYHOTO MOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JEMOHCTpPAlMEl  CIIAIOB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBieHUs JEKIIMOHHOTO MaTepHraa:

Jlekumst coctomT W3 TPEX OCHOBHBIX 4YacTeil: BCTYNHUTENbHOM, OCHOBHOM H
3aKJIFOYUTEIIBHOM.

BerynurensHas gacTh onpenenseT Ha3BaHWE TeMbI, IUIaH | 1eib Jekuun. OHa nmpu3BaHa
3aMHTEPECOBATh U HACTPOUTH ayJUTOpPUI0. B 3TOI yacTW JEeKUMM W3JIaraeTcsi akTyaJbHOCTb,




OCHOBHasl uesl, CBSI3b JAaHHOW JIEKIUHU C MPEAbIAYIIMMH 3aHSATHSIMU, €€ OCHOBHBIE BOMPOCHI.
BBenenue 10mKHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B ocHOBHOW YacTH JEKIMH peaju3yercs HaydHOe COJIep)KaHHWE TEMbl, BCE TIJIaBHBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JOKa3aTeNbCTB C HCIIOJIb30BaHHEM Haubojee
1eJ1eco00pa3HbIX MeTou4YecKuX npuémMoB. Kax bl yueOHbIN BOMPOC 3aKaHUYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISLIMMU CTYJIEHTOB K CIIEYIOIIEMY BOIPOCY JICKIIUH.

3axirounTeabHas YacTh UMEET eNblo 0000maTh B KpaTKUX (OpMYITUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepllas e€ Kak LEeJI0CTHOE TBOPEHUE.

OtaenpHble BUJIBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAHHIO, TaK U

110 CTPYKTYpE.

11.2. MeTtoau4eckue ykazaHUs Uisi OOYYAIOIIUXCS TO TPOXOXKIACHUIO MPAKTUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpoliecca, 3aKJIFOYArOIIasCs B BEIOJHEHUH OOYJarOIIMMUCS T0JT PYKOBOJICTBOM IPEIIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YJAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHH U HABBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUTLINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuvieHue, yriayOJeHue, pacllMpeHue M AeTau3alus 3HAHUWA TPU PElIeHUU
KOHKPETHBIX 337124,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIIUIUINHEI;

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
00y4eHwusI.

TpeboBaHusl K NPOBEACHUIO PAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHS TMPOBOJATCA B KOMIBIOTEPHOM KJIACCE C HCIOJB30BAHUEM
[AKETOB MpOrpamMMm pa3pabOTKU U OTJIaJKH MPOrpaMMHOI0 oOecredeHus JUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYMHOMACIITAOHON
00pabOTKM JTaHHBIX, TPOrHO3HON AHAIUTUKU U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHblii, BKJIIOYash KOMMEpPYECKOE MCIIONb30BaHHE, M TOTOBBIM K
UCIIOJIb30BAHUIO B Cpele MNPeANnpusTus IucTtpuOytuB Python, koropelii o0bemuHsET Bce
KJIFOUEeBble OMONIMOTEKH, HEOOXOAMMBIE JIsi paOdOThl B 00JACTH HAYKH O JaHHBIX, MAaTEMATUKH U
paspabotku. Anaconda yxe Bkiarouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MOpeArnonararoT padoTy MO WHAMBHUIYAIbHOMY 3a/laHUIo,
CBSI3aHHOMY C Pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.

[To pe3ynpTaTaM Ka)kJOro NMPaKTHUYECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBIIEH OTYET,
coJiepKalnii HeoOXOIUMBbIE TEOPETUYECKUE CBEJIEHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJIHEHUS paboThl rpaduyeckue 3aBUCUMOCTH W T.1. Kaxkaplii oT4ér noimkeH
COJlep’KaTh BBIBOJBI MO MpOJETaHHOM paboTe M CHHCOK MCIOJIb3YyEeMbIX JTOMOIHUTEIbHBIX
HCTOYHHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBeplIaeTcs cobeceoBaHHMEM C IpernojaBaTesieM IIo
IIPEJICTABIICHHOMY OTUYETY C BBICTABJIEHUEM OLIEHKH.




11.3. Meroauyeckue ykazaHUs MJisi OOYYaIONIMXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOy4alOmUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yJaroIerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOHMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOll y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCcreunBarOIINM PEIICHUE CIISAYIONUX OCHOBHBIX 3a/1a4 00yUYaIoIerocs:

— TpuoOpeTeHWe HAaBBIKOB WCCIEAOBAHUS IMPOIIECCOB, SBICHUH © OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIUHBL;

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOW  paboTel C¢  1abopaTopHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadOT
JIabopatopHbie pabOTBI, MPEIyCMOTPEHHBIE B JIAHHOM KypCe, BBIIOJHSIOTCS B

KOMITHFOTEPHOM KJIacce Ha MEePCOHAIILHOM KOMITBIOTEPE C MCIIOJIb30BAHUEM MAKETOB MOIICPKKU
pa3paboTKK U OTJIAJKHU MPOrPAMMHOI0 oOecIieueHus Ha si3bike Python.

B mpomecce moaroroBkum K 1aboparopHO  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIME METOJIUYCCKUE YKa3aHWS M IMOBTOPUTH JICKIIMOHHBIA MaTepHal, KOTOPBIN
OTHOCHTCS K TeMe paboTBHI.

[lepen HauanmoMm BHIMOJHEHUS PAaOOTHI HEOOXOMMMO CO37aTh OTACIBHYIO MAaNKy s
CO3/1aBacMbIX B paboTe (haiiioB U YCTAHOBUTH €€ B CHCTEME KauyeCTBE TEKYIICH JUPEKTOPHHU.
[TyTh K JaHHOM TANKe HE TOJKCH COJIePKaTh UMEH, HAMCAHHBIX KUPHIUIUICH.

B mporecce BbImOMHEHUST pabOTHI MOJIYUYEHHBIE pPE3yJIbTaThl PACUYETOB, IJUCTUHTH
pa3pabaTheiBaeMbIX MPOTpaMM, CXEMbI U JApyrue padoure MaTrepHalbl JTOJDKHBI COXPAaHATHCS Ha
JIMICKE JUTA UX JalTbHEHIIero NCTI0Ih30BaHUs TPH 0(OPMIICHUH OTUETA.

[To oxoHuaHnM pabOTH HEOOXOAMMO COCTABHTH OTYET U MOJATOTOBUTHCS K €TO 3allUTe Ha
CJICAYIOIIEM 3aHSATHH.

Crtpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe
OTtuét 0 mabopaTopHOil paboTe NOKEH COAEPIKATD:

— (pamMuIIHIO, UMS U OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO paboTy;

— HOMep y4eOHOU TpYIIIbI;

— J1aTy BBINIOJIHEHUS paboThI;

— Ha3BaHUE pabOThI;

— 11eJTb PabOoTHI;

— KpaTKyro (popMyIHpPOBKY 3a1aHUs Ha JJA0OPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEICHHS M (HOPMYJIBI, HCIOJIH30BABIIUECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

— JIMCTHHTH MIPOTpaMM, pa3pabOTaHHBIEC U OTJIAXKCHHBIE B TIPOIIECCE BBHITIOTHEHUS PA0OTHI;

— CXEMBI, pa3pabOTaHHbBIE B ITPOLIECCE BHIMNOJIHEHHS PadoThI;

— IPH UCTIOJIb30BAaHUH JIOTIOTHUTENIHON JIUTEPATyphl YKa3aTh CCHUIKU U MPUBECTH CIIUCOK
JUTEPATYpPHI;



— BreiBogiBI 110 padore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOpHOU padboTe
[Tpumep odopmieHnss TUTYIBHOTO JHCTA OTUETa 1O JTabopaTOpHO# padoTe MpUBeneH Ha

caiTe yHMBepcUTETa Ww.guap.ru.

IIpu odopmiennn otuéra 0 mMabOpaToOpHON paboOTe HEOOXOAUMO NPUICPKHUBATHCS
tpeboBanuii I'OCT 7.32-2017 «Otué€r 0 HayudHO-HMccaenoBaTenbcko padore. CTpykTypa u
paBuiIa OQPOPMIICHUSD.

ITo xaxxnoit naboparopHoil paboTe JOKEH ObITh IMOATOTOBIIEH OTYET B OyMaKHOM W B
anekTpoHHoM BuJe. Ilocne 3amuTsl 1a00paTOpHBIX pabOT OTYETHI B OyMaKHOM BHJE C
IPOCTABJICHHBIMU OLICHKAaMU XPaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOKEHBI B INYHOM KaOMHETE yJallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Metoauueckue yKazaHus sl 0OY4arOIIUXCS IO MPOXOKIACHUIO CAMOCTOSATEIbHON
paboTsl

B xoze BBIOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOyJarommxcsi 1Mo 3a04HOM ¢GopMe OOyYeHHs, CaMOCTOsATEIbHas padoTa MOXKET
BKJIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSTEIILHON paboThl, y oOydaromierocst (GhopMuUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOpPETaeMbIX 3HAHUH, 00ECIEeUYMBACT BBICOKUU
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHHs, MOMOTaeT IOJYyYUTh HABBIKA TOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHUs ).

11.5. Metoauueckre yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAyCMaTpUBAaeT KOHTPOIb KayecTBa 3HAHUU
00yJarOIUXCsl, OCYIICCTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

KoHTposb kauecTBa 3HAHWUN MPOBOIUTCS B (hOpME HHIMBUYyaTHHOTO COOSCETOBAHUS 110

MaTepuaidy OTIENbHBIX Pa3JelioB AMCLUMIUIMHBL, a TAKK€ MPOBEPKU OTYETOB O BBINOJIHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUYUTBIBATHCS IIPU MPOBEACHUN POMEKYTOUHON
aTTECTALlNH.

11.6. MeToau4veckue yKa3zaHUs JUI OOyYarONIMXCs M0 MPOXOKICHHUIO IMPOMEKYTOTHON
aTTeCTalUU.
[IpomexxyTounast ~ aTTecTamsi  OOyJarOmIUXCs ~ TPeaycMaTpuUBaeT  OICHUBAHUE

MPOMEKYTOUHBIX U OKOHYATCIIBHBIX PE3YJIHLTATOB O6yquH$I 110 JUCIHHUIIJIINHE. Omna IIPOBOAUTCS B
dbopMme 3K3aMeHa:

DK3aMeH — (I)opMa OLICHKHU 3HaHPII>i, MOJIYYCHHBIX 06y‘-IaIOH_[I/IMCSI B IIpOIIECCC NU3YUCHUA
BCEH JUCLMITIIIMHBI UJIX €€ 4aCTHU, HaBbIKOB CaMOCTOSATEIbHOM pa60T51, CIIOCOOHOCTH IPpUMCHATH



UX A PCIICHHUA IPAaKTUYCCKHUX 3aJad. BKSaMCH, KakKk IIpaBWJIO, MIPOBOJUTCA B IICPUOL]
3K3aMEHAIIMOHHOM CeCCHUU U 3aBCpIIACTCA aTTeCTAllMOHHOM OILIEHKOM COTIIUYHO», «XOPOILIOo»,
«YHAOBJICTBOPUTECIIBHOY», KHEYAOBJICTBOPUTCIBHO.

Cucrema OLCHOK IIpHU IPOBCACHHUU HpOMC)KyTO‘-IHOfI arTeCTal OCYHICCTBJIIACTCA B

cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyileM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OILICHKM KadecTBa ydeOHOW paboThl
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




