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AHHOTaNINA

Juctumumaa «CUCTEMBI U METOJIbI UCKYCCTBEHHOTO MHTEIUIEKTA B 3JICKTPOIHEPTETUKEY
BXOJMUT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIEr0 00pa3oBaHUs — IporpaMMy OakajaBpuaTa 1o
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HanpaBieHHocTH/cienanu3aimy  «[{udpoBas  sHepretuka». JlucuuiuimHa —peanusyercs
Kadeapoii «Ne32».

JlucuuiuinHa HaueseHa Ha QOpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIMX KOMIIETEHIIWNA:

OIIK-2 «CnocobOeH pa3pabareiBaTh aJrOpPUTMBl W KOMIBIOTEPHBIE IPOTPAMMBI,
IPUTOJHBIE [T IPAKTUYECKOTO IIPUMEHEHUS»

IIK-1 «cmocobeH TNPUMEHATH TEXHOJOTMH  HCKYCCTBEHHOTO  HWHTEIUIEKTa B
po¢eCCHOHATIBHOM 1A TETbHOCTI

ConepxaHue IUCHMIUIMHBI OXBAaThIBAa€T KPYI BOIIPOCOB, CBSI3aHHBIX C HM3YYCHHUEM
METO/IOB, CIIOCOOOB MOJEIUPOBaHMUS M BOCHpPOM3BEAEHUS ¢ noMouplo OBM  oTnenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JESTeIbHOCTH 4YEJOBEKa, CBA3aHHBIX C PEIICHHEM KaKuX-InOo
3aj7ia4 B 00J1aCTH AJIEKTPOIHEPTETHKHU.

[IperonaBanre TUCHMIUIMHBI TPEIyCMaTpUBAeT cleayiomue (OpMbI OpraHH3alHud
y4eOHOro mpoliecca: JIEKLUH, JJAO0OpaToOpHbIe PadOThI, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBbI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTalus B popme sk3amena (10 cemectp).

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX exuHuib, 108
4acoB.

SI3pIK 00yUeHUS 110 TUCHUILIMHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbto mpenogaBaHus AUCHUILTUHBI SBIISETCS 03HAKOMJICHHE CTYACHTOB C MPUHIUIIAMH,
METOJIaMU U MHCTPYMEHTAJIbHBIMH CPEJCTBAMH MAIIMHHOTO OOy4YeHUSs, KaK OJHOTO M3 CaMbIX
MOMYJSIPHBIX M MPOJAYKTHBHBIX HAIMpPaBJIEHUH MCKYCCTBEHHOTO HWHTEIJIEKTA, CBA3aHHOIO C
WCCJICIOBAaHNEM U TMPUMEHEHHEM CaMOOOYYArOMIMXCs AJTOPUTMOB, W3BIICKAIOIINX 3HAHUS U3
naHHbix. OOydvaromuecs JOJDKHBI U3YUYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOIO
0o0ydeHUs, TONYyYUTh HEOOXOAMMBIEC HABBIKH JUISI MPUMEHEHHS CHCTEM MAIIMHHOTO OO0y4YeHUS
IpU pElIeHUU 3ajad KIacCHU(pUKALUU, PErpecCuy, KiacTepu3aliy, acCOLMAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuumiauHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTEIbHON MPOTrPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb IMIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILTUHBI OOYYaIOLIUICS JOJDKEH 001aiaTh CIEAyIOIUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Koxn u
Kareropus (rpymnna) Koa u HanMeHoBaHMe HHANKATOPA
HAaUMEHOBAHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIETCHIINH
OI1IK-2./1.1 3Haet MeTOALI pPa3padOTKHU
OIIK-2 Cnocoben A pasp
JITOPUTMOB U IIPOTPAMMHOI0 00eCIeUYeHus
pa3pabaTbiBaTh
B PaMKaX CHCTEM MCKYCCTBEHHOTO
AITOPUTMBI U
UHTEIJIEKTa
ObmenpodeccnoHanbHble | KOMIIBIOTEPHBIE
OIIK-2./1.6 ymeeT miiaHupoBaTh MPOLIECC
KOMIIETEHIIUU IIPOrpaMMBl,
MOJIETUPOBAHUS U BBIYUCIUTEIBHOIO
MIPUTOJIHBIE JISI
JKCIIEPUMEHTA, B TOM YHCIIE C
[IPAKTUYECKOIO o
UCIIOJIb30BAaHUEM TEXHOJIOTUI
PUMEHEHUS
VICKYCCTBEHHOI'O MHTEIIJIEKTA
[IK-1.J1.1 npumeHsieT OCHOBHBIE AJITOPUTMBI
MAaIIMHHOTO 00Y4Y€HHUs, KOMIIBIOTEPHOTO
3peHus, 00pabOTKH €CTECTBEHHOTO SI3bIKa
I1K-1 cnocoGen p » O0P ’
METO/IbI OLIEHKH TOYHOCTH MOJIEH Ha 0aze
MIPUMCHSITh .
AQHAJIUTUYECKON MIaTGOPMBI U/WIIH SI3bIKA
TE€XHOJIOTUH
[TpodeccronanbHbIe IPOTrpaMMUPOBAHUS AJIs PEIICHUS
HCKYCCTBEHHOI'O
KOMIIETEHIIUU npodeccroHalbHbIX 33J1a4 B 00J1aCTH
MHTEJUIEKTa B
. | IIK-1./1.2 pemaer npodeccuoHanbHble
poQeCCHOHAIBHON
3a/1a4M MPEAUKTUBHOTO U aHAJIMTUYECKOTO
JESATEIIBHOCTH .
THUIIA C IPUMEHEHUEM TEXHOJIOT M
HCKYCCTBEHHOT'O MHTEJJIEKTa U OONbIINX
JAHHBIX B 00JIACTH AJIEKTPOIHEPTEeTHKU

2. Mecro nucuumiauHsl B cTpykType OI1
Hucnurnnuaa MoxkeT 6a3upoBaThCs Ha 3HAHUIX, paHee TPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIENYIOIIMNX AUCLUTIINH:
— «MaremaTHKa, TeOpHs BEpOSITHOCTEN 1 MaTeMaTH4ecKasi CTaTUCTHKA,

- ((ABTOMaTI/BaI_II/ISI pacqéTa M TIPOCKTHUPOBAHUS TCXHUYCCKUX CUCTEM,

- ((I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTHH.

3HaHI/I$[, IOJIYYCHHBIC IIPpH H3YUYCHUU MaTepuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH
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— «MareMaTHYeCKHE METOIbI UCCIICIOBAHUI Y,

— «TeXHUKO-25KOHOMHYECKHE PUCKHU IIPU CO3AaHUN HOBOM TEXHUKH.

3. O0BeM U TPYIOEMKOCTh JTUCIUILIAHBI
Jlanaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU

paboThI M0 TUCHUIUIMHE (M pachpeielieHne 3TOW TPYJO0EMKOCTH IO CEMecTpaMm) Mpe/ICTaBICHbI B

Tabnuie 2.
Tabauna 2 — O0beM U TPYAOEMKOCTh AUCHUILIUHBI
TpynoemMKocTs 110
Bun yueGHO# paboThI Bceero cemecTpam
NelO
1 2 3

Oowan mpyooemKkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu 6 6
AyoumopHnuie 3anamus, BCETO vac. 20 20
B TOM YHCIIE:

nexmu (JI), (gac) 8 8

npaktudeckue/cemunapckue 3anarus  (113), 4 4

(gac)

naboparopusie padbotsl (JIP), (dac) 8 8

KypcoBoii mpoekT (padota) (KII, KP), (uac)

sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 79 79
Buo npomesicymounoit ammecmayuu: 3ayer, k3 k3
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) ' '

4, ConepmaHI/Ie AUCHUITIIMHBI
4.1. PaCHpCI[CJ'ICHI/IC TPYAOCMKOCTH JUCHUIIIIMHBI 110 pa3jciiaM U BUIaM 3aHATHH.
PaSI[eJ'II)I, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Ta6n1/1ua 3 - Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI, UX TPYAOCMKOCTDb

Pazgensl, TeMbI TUCITUTLIMHEI

Jlekiun
(dac)

I13 (C3)
(dac)

JIP
("ac)

KIT/KP
(dac)

CP (uac)

Cemectp 10

Pasnen 1. Ilonsatue «MckyccTBEHHBIN
UHTEIIEKT». O6J1acTh NPUMEHEHUS TEXHOJIOTUI
UCKYCCTBEHHOI'O MHTEIIEKTA.

Tema 1.1. Ochosbl UCKycCmeeHHo020 uHmeIeKma.

Tema 1.2. Hnmennekmyanvnvle unghopmayuonmvie

cucmemal.

0.5

10

Paznen 2. Ilonsarue «MarmmHaHOE 00ydeHHEY.
MainuHHOe 00y4YeHUE ¥ UCKYCCTBEHHBIN
WUHTEJUIEKT.

Tema 2.1. MawunHnoe obyyeHue Kax 00HO U3
HANpasieHutl UCKyCcCmeeHH020 UHMeIeKmd.
Tema 2.2. Obyuenue ¢ yyumenem.

Tema 2.3. Obyuenue 6e3 yyumens.

Tema 2.4. Obyuenue c nooxkpenyienuem.

0.5
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Paznen 3. OcHOBHBIE 3TaIbl MAITMHHOTO
00ydeHust. Moenu MalmHHOTO 00 yIeHHSI
Tema 3.1. OcHosHble 3manvl MAUUHHO2O
00YyueHUsl, UX Ha3HAYeHUue U OCHOBHbLE
ocobeHHoCcmu.

Tema 3.2. Ouenxa xauecmea mooeineti 1 0.5 1 10
MAWUHHO20 00YYeHUs.

Tema 3.3. Ocobennocmu evlbopa u
eunepnapamempuieckon OnmuMu3ayuu mooeJeu
MAUWUHHO20 00yYeHusl.

Paznen 4. Peanuzaiust anropuTMOB MalllMHHOTO
o0yuenus Ha Python. Moaynmu NumPy, Pandas,
MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas peanuzayus mooenet
MAUUHHO20 0OYUeHUsL. 2 1 2 20
Tema 4.2. OcnosHvle bubIUOMEKU MAWUHHO2O
o0Oyuenus.

Tema 4.3. Ocnoguvie modenu Kraccupuxayuu.

Paznen 5. IlpemoOpaboTka JaHHBIX B CHCTEMaXx
MalIMHHOTO O0Yy4EHHUS.

Tema 5.1. Texnuku npedoopabomku. 2 1 2 19
Tema 5.2. Cocamue oaunblx.

Paznen 6. Ilpumenenue KoHBeepoB AJs
ONTUMU3AIMH TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MO METOJOM
CETOYHOTO MOKCKA. ) ) 1 05 1 10
Tema 6.1. Onmumuzayus u Hacmpouxa mooenetl
MAWUHHO20 00YUeHUs.

Tema 6.2. Pewenue npukiaoHulx 3a0ad.

HUroro B cemectpe: 8 4 8 79

Hroro 8 4 8 0 79

[IpakTnueckass TIOATOTOBKA 3aKJIOYACTCd B  HENOCPEJICTBEHHOM  BBIIIOJIHEHUU
oOydJarolUMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabnule 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MHUKJIa

Howmep .
HasBanune n conepxanue pa3fesnoB U TeM JEKIIMOHHBIX 3aHATUN
pasaeina
1 Paspnen 1. Ilonsitue «AcKkyccTBeHHBINH HHTELIEKT». Q0J1aCTh IPUMEHEHUS

TeXHOJIOTHI HCKYCCTBEHHOI'0 HHTE/IJICKTA.

Tema 1.1. Ocnoewvl uckyccmeennoeo unmennexkma. VIcTopus pa3BUTHS
TEXHOJIOTUI UCKYCCTBEHHOT0 MHTEJUIEKTa. HanpasieHus pa3BUTHS HCKYCCTBEHHOTO
uHTe/ekTa. KintoueBble 0COOCHHOCTH €CTECTBEHHOI0 MHTEeIeKTa. CBOMCTBa




ciabodopMalii30BaHHBIX 33/1a4. DMIUPUIECKHH TecT ThiopuHTa 7151 OLIEHKH
HCKYCCTBEHHOT'O MHTEJIICKTA.

Tema 1.2. Humennexmyanvhvie unghopmayuonmvle
cucmemol. VIHTEIEKTyalIbHBIC HHPOPMAIIMOHHBIE CUCTEMbI KaK YHUBEPCATBHOES
CPE/ICTBO PEIICHUS MUPOKOr0 Kpyra 3ajad, Uisi KOTOPBIX HET CTaHAapPTHBIX, 3apaHee
M3BECTHBIX METO/IOB perieHus. Kiacc HHTEeIUIeKTyalbHBIX 3a1a4. AJITOPUTMBI KaK
dbopmanm3anus 3HaHu 00 00padoTke nanHbIx. OOpaboTKa JaHHBIX U 00paboTKa
3HAHHU.

Pasznea 2. [lonsaiTne «MammHHoe 00y4yenune». MamuHHoe o0yuyeHHne U
HCKYCCTBEHHbIH HHTE/LIEKT.

Tema 2.1. Mawunnoe obyuenue Kak 00OHO U3 HANPABIEHUI UCKYCCMBEHHO20
unmennexma. lloHsATHE «MaMHHOE 00yUueHUE». DaKTOPHI, BIUSIONUE HA
3¢ (HEeKTUBHOCTH MAIIMHHOTO O0YYEHHUS: TaHHbIe, TPU3HAKU, MOJIENIN aIrOPUTMOB.
Tpu Buga mamuHHOTO 00y4eHHst. DopManbHas MOCTAHOBKA 33/1a4M MAIIMHHOTO
oOy4eHwUS.

Tema 2.2. Obyuenue ¢ yuumenem. OCHOBHBIC pemiaeMbie 3amaqun. O0mactu
npumenenus. [Iporao3upoBanrie Ha OCHOBE OOyUeHUs C yUUTeNeM. 3aaaua
KJ1accu()UKaLUK - PaclO3HABaHME METOK KJIACCOB. 3ajiaya perpeccuu - mpeacKa3zaHue
3HAYEHUM HENPEPHIBHOM 11€J1€BOM MEPEMEHHOM.

Tema 2.3. Obyuenue de3 yyumens. OCHOBHBIC penraeMble 3aaaun. O0macTu
npuMeHeHus. OOHapyKeHHEe CKPBITHIX CTPYKTYP MPU MOMOIIH 00ydeHHsI 0e3 yUnuTesl.
BrisiBIIeHHE TOATPYIITT TIPH TOMOITH Kitactepu3anii. CHIDKEHUE pa3MEPHOCTH IS
«CXKaTHS TaHHBIX». BhIsABIEHNE acCOIMATUBHBIX CBS3EH.

Tema 2.4. Obyuenue c nooxpennenuem. OCHOBHBIC pemraeMbie 3aj1aun. O0nacTu
npuMeHeHus. Perenrie MHTEpaKTUBHBIX 33/1a4 HA OCHOBE OOYUYEeHHUSI C
MOJIKPETIIICHHEM;

Pa3nea 3. OcHOBHBIE 3Tanbl MAIIUHHOTO 00y4eHusi. Moae/ M MAIIHHHOT O
o0yueHust

Tema 3.1. Ocnosubie smanvl MauUnHO20 00Y4eHUsl, UX HAZHAYEeHUe U OCHOBHbIE
ocobennocmu. Mojenu MamtmHHOro o0ydenus. [IpenBapurensHas o0paboTka
JAHHBIX B CUCTEMaX MalMHHOTO 00y4eHus. Jran «O0yueHne» B CUCTEMax
MalMHHOTrO 00y4yeHus. [IpuHimnsl popMUpOBaHUs TPEHHPOBOUHOTO HAOOpa JAHHBIX.
Hcnonp3oBanue nmepekp&cTHoi nmpoBepku. [ umepmapamerpuyeckast ONTHMHU3AIIHUS.
Otan oreHKH 000011aroMIel cToCOOHOCTH B CUCTEMAX MALIMHHOTO 00Yy4eHusl.

Tema 3.2. Oyenxa kauecmsa mooenet mautuHno2o ooyuenusi. (OCHOBHBIC
METPHUKHU OLIEHKHU KauecTBa paboThl kiaccudukaropa. OneHka npu MHOTOKJIACCOBOM
kiaccuukanuu. OreHKa KauecTBa MoJIee perpeccum.

Tema 3.3. Ocobennocmu 6vibopa u cunepnapamempuieckol OnMuMU3ayul
Mmooeneu mawunno2o ooyuenus. OCOOEHHOCTH BbIOOpA ONTUMAIbHON MOJIENH
MamuHHOro o0y4yenus. [Ipobiema nepeoOydenus u Heroooydenus. Tunosas
3aBHCUMOCTB MEX/TY CJIOKHOCTHIO MOJIETH MAaIIMHHOTO O0yYEeHHS U OLEHKOU e
s dexTuBHOCTH. THIIOBAs 3aBUCUMOCTD OLIEHKU YPPEKTUBHOCTH MOJIeNIei
MaITMHHOTO 00YYEeHHS OT pa3Mepa 00ydaromei mocie0BaTeIbHOCTH.

Paznen 4. Peanm3anusi aaroputMoB MamIMHHOIO o0y4denuss Ha Python.
Moayaun NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas pearusayusi mooenel MauunHo2o ooyyenus. CTpoeHHE
1 QyHKIMM OUOJIOTHYECKOTO HelpoHa. Peanm3anus kiracca Perceptron u anroputma
oOyueHnus nepcentpona Ha Python. Peanuzanus Mmoaenu aianTUBHOTO JIMHEHHOTO
Heiipona (ADALINE). Tpenuposka ADALINE metonamu nakeTHoro u
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CTOXaCTHYECKOTO TPAJMEHTHOTO cITycka. J[nHamudeckoe oOydeHue.

Tema 4.2. Ocnosnvle OubnUOMeKku Mmauwunno2o obyuenus. Moaymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanuzanus neprentpona Ha Python ¢ ucnons3oBanuem scikit-learn.
TpeHupoBKa nepcenTpoHa.

Tema 4.3. Ocnosnuvle moodenu kraccuguxayuu. MoJenab JIOTUCTHIECKON
perpeccun. TpeHUpOBKa JIOTHCTUYECKON perpeccuoHHOM Moenu B scikit-learn.
Pemenue npoGiembl nepeoOydeHus Mpu MOMOILHU peryispu3aui. Meroa onopHbIX
BekTopoB (SVM). Knaccudukanus ¢ MaKCUMaIBHBIM 3230POM U C MATKHM 3230pOM
Ha ocHOoBe SVM. Pemenne HenMHEHHBIX 3a/1a4 sSAepHBIM MeTogoM SVM. Monenu
MalIMHHOTO 00YyUEHUs Ha OCHOBE JIepeBheB petieHui. OObsICHEHHE PE3yIbTaTOB
obyuenus. Caydaiinsiii tec. Mojiesib MaIIiHHOTO 00yYeHHS Ha OCHOBE K OyrKanIimx
coceneil. Hausneiii baitecoBckuii kinaccugukatop. . KoMmmnosunun anroputMos
MalIuHHOTO 00y4YeHus (aHcamOsieBoe 00yueHnune). Komurer O0IbITMHCTBA, O3TTHHT,
OYCTHHT, CTCKKHHT.

5 Paznea 5. Ilpeno6padorka 1aHHBIX B CHCTEMAX MAIIMHHOTO 00y4eHHU.

Tema 5.1. Texunuxu npeoodopabomxu.  Pemenue mpoOiIemMbl MPOMYHICHHBIX
naHHbpIX. OOpaboTka KaTeropHadbHBIX JaHHBIX. Pa3OuBka HaOopa ITaHHBIX HA
TPEHUPOBOUYHOE M TECTOBOE MOJMHOXKecTBa. [IpuBeneHHe MPU3HAKOB K OJAMHAKOBOW
mkane. OToop conepKareabHbIX MPpU3HAKOB. Onpenenenne BaKHOCTH IPU3HAKOB.

Tema 5.2. Cocamue Oannvix. CHIDKEHUE Pa3MEPHOCTH 0O€3 yduTeNlsl Ha OCHOBE
aHaJM3a TJIABHBIX KOMIIOHEHT. (CkaThe MaHHBIX C YYHUTEJIeM IIyTeM JIMHEHHOTO|
JUCKPUMHHAHTHOTO aHanu3a. SIMepHbI MeToJa aHanu3a TIJIaBHBIX KOMIIOHEHT JJis
HEJIMHEWHBIX 0TOOpaXKEHUM.

6. Pa3znen 6. [IpumeHeHue KOHBeHEPOB /151 ONTUMH3AIUY IOTOKOB ONEPAIUIi.
Hacrpoiika MalmmmHHO-00y4aeMbIX MO/ieJIell MeTOI0M CETOYHOI0 NMOUCKA.

Tema 6.1. Onmumuzayus u HACMpOUKa Mooenell MAUUHHO2O0
ob6yuenus. OnTHMHU3ALMS TOTOKOB ONEpalvid IPpU MOMOLIN KOHBeHepoB. ToHkas
HACTPOMKa MOJEIEN METOAOM CETOYHOTO ITOMCKA.

Tema 6.2. Pewenue npuxnaousix 3aoay. [IporHo3upoBanre 3HaUCHUMA
HEMpPepBHIBHOM IEJIeBOI TIepEeMEHHO Ha OCHOBE PEerpecCHOHHOr0 aHanu3a. Pabora ¢
HEMapKUPOBAHHBIMU JAHHBIMHU - KJIACTEPHBIN aHanu3. TpeHUPOBKA HCKYCCTBEHHBIX
HEUPOHHBIX CETEH I pacro3HaBaHus n300pakeHni. OCHOBHBIE TCHACHIINI
Pa3BUTHS TEXHOJIOTHI MAallTMHHOTO 00yUeHus

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

N3 Hux Ne
DopMbI .
No TeMbl MPaKTUYECKUX IDAKTIUCCKIX TpynoeMKoCTh, |IpPaKTHYECKOM |pa3jaeia
n/n 3aHITHH p . (gac) NOJATOTOBKH, |INUCLUI
3aHATHH
(gac) JIMHBI
Cemectp 10
1 | Knacc uHTeIeKTyalbHbIX rpyIIoBas 1
3agad. OOpaboTKa JaHHBIX U 05 0
00paboTKa 3HaHUM. '
ANropuTM™MBI Kak




dbopmanuzaus 3HaHUH 00
00pabOTKE TaHHBIX.

OOyueHnue ¢ yuuTesneM.
OcHOBHBIE peraeMble
3aj1a4u. 3azaqya
KJIaccudukanuy. 3agaqa
perpeccuu.

IpyIIIOBas

0.5

[IpeasaputenpHas oOpaboTKa
JTAHHBIX B CHCTEMax
MAIIMHHOTO O0YYCHHSI.

rpynmnoBas

0.5

0.5

Peanuzanus nepuentpoHa Ha
Python ¢ ucnons3oBanuem
scikit-learn. TpenupoBka
MepCenTpoOHa.

AanTUBHBINA JTUHEHHBII

ueiipon (ADALINE).

IpyIIIOBas

0,5

Mopenp T0TUCTHYECKOM
perpeccun. Pemenne
poOIeMBI IEpeo0yIeHNUs
IIPU TTIOMOIITH
peryJIsSIpU3aIuu.

Merton ONOPHBIX BEKTOPOB
(SVM). Pemienue
HEJTMHEHHBIX 3a/1a4 SACPHBIM
meTonoM SVM.

rpynmnoBas

0,5

Mojenu MauIMHHOTO
oOydJeHUsI Ha OCHOBE
JICPEBHEB PEIICHUIA.
Crnyuaiinblii sec.
Moens MalliuHHOTO
o0yueHus Ha ocHOBe K
ONMMKANIIUX cOCeIeH.
Hawusneblii baiecoBckuii
KJaccuukarop.

rpymnmnoBas

0.5

0.5

Bcero

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaumeHnoBanue 1abopaTopHbIX paboT

TpynoemMkocTsb,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

Cemectp 1

Pa3zpaboTka Moaenu TMHEHHOTO
apantuBHOro HeiipoHa (ADALINE) nHa
OCHOBE 0a30BOT0 Kjacca MepcenTpoHa

0,5

1,2




Knaccudukanus Ha OCHOBE EPCENTPOHHON
MOJIEJIH C MCIIOJIb30BaHNEM OMOIIMOTEKHA
Scikit-learn

2 | Knaccudukanus Ha OCHOBE MOJIETH 3
JIOTHCTUYECKOI perpeccuu ¢ 1 0,5
ucrnoib3oBanreM ouoimoreku Scikit-learn

3| Knaccuduxanus MeTogomM OnOpHBIX 4
BEKTOPOB C UCIOJIb30BAaHUEM OMOJIIMOTEKH 1 0,5
Scikit-learn

4 | Knaccudukamnus JUHEHHO pa3aeIuMbIX 5
00BEKTOB (TpH MpU3HAKA, YETHIPE KJIacca) C 1 0,5
ucnosip3oBanueM oudanoreku Scikit-learn

5| Knaccudukanus TMHEHHO HEpa3AeIMMbIX 6
00BEKTOB C HUCIIOJIL30BAaHUEM OMOIMOTEKHA 2 1
Scikit-learn

6 | Pemrenue 3agaun 1MarHOCTUKA 3-6
HEUCTPABHOCTEH MOAIIUITHUKOB KAYCHHSI T10
pe3ysbTaTaM BUOPAIMOHHBIX
HCCJICTOBaHUI.

Bcero 8 4

4.5. BpinonHeHHEe KypcoOBOTo MPOeKTa/ KypcoBoi paboThI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner camocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Busbl caMmocToATeIbHONU paboThl U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 10,
Bun camocrosTensHo# paboTh

qac qac
1 2 3

W3yueHne TeOpeTHIecKoro Marepuasia 40 40

qucturiaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Boinonnenue pedepara (P)

[ToaroToBka K TeKyiemMy KOHTPOJIIO 10 10

ycneBaemoctu (TKVY)

Jomamnee 3amganue (13)

KonTponbabie pabotsl 3a04HIKOB (KP3) 10 10

I o
OATOTOBKA K ITPOMEKYTOYHOU 19 19

arrectanuu (I1A)
Bcero: 79 79

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIINUXCS TTO TUCITUTUTHHE (MO/TYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSTENbHOW paboThl 00y4aromuxcs yKa3aHbl B
IL.I1. pa3zennoB 6-11.
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6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIle 8.
Ta6muma 8— [lepedeHp Me4aTHBIX M JIEKTPOHHBIX Y4eOHBIX M3AAHUM

[udp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

SK3EMILISIPOB B
onoImoTeKe

(kpome
AJIEKTPOHHBIX

AK3EMILISIPOB)

URL.: https://bhv.ru/wp-
content/uploads/wpallimp
ort/files/pdfki/view 2978
978-601-11-0034-2.pdf
(mara oOpareHus:
14.05.2026), Pesicum
docmyna. c60000HbIU

Pamka, C. Mamunnoe o0ydenue ¢ PyTorch u
Scikit-Learn: ITep. ¢ aurmn. / C. Pamka, 1O. Jlio,
B. Mupmxamuiu. — Acrana: @onuant, 2024, —
688 c.

URL:
https://search.rsl.ru/ru/reco

rd/01010476613 (nara
obparmenus: 14.05.2026),
Peoswcum oocmyna: ona
A8MOPU30BAHHBIX
noJiv3oeameieti

Pamka CebdacTbsan, Muppxanmim Baxun.
Python u mamHHOE 00y4EHHE: MALTMHHOE U
riy0okoe o0ydeHue ¢ ucnosb3oBanuem Python,
scikit-learn u TensorFlow 2, 3-¢ u3n. Ilep. ¢
anri. — CII6.: «/Inanextukay, 2020. — 848 c.

URL: https://vk.com/wall-
26611081 8910 (mara
obparmenus: 14.05.2026),
Peoscum oocmyna:

IInac Bangep A:xeiik. Python ans crnoxHbix
3ajjayu: HayKa O JIaHHBIX. 2-€ MEeXIyHap. U31. —
Acrana: «CnpuHt byk», 2024. — 592 c.

€80000HbII

URL: Kepon Opeaben. [IpuknagHoe MammHHOE
https://search.rsl.ru/ru/reco | oGyuenue ¢ momompio Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: koHuenumm, HHCTPYMEHTHI U

oOpamenus: 14.05.2026),
Peoscum oocmyna: ons

TEXHUKH JJIS1 CO3/IaHHS MHTEIUICKTYaIbHBIX
cuctem, 2-e uz.: Ilep. ¢ anrn.— CII6.: OO0

aA8MopuU308aHHbIX
HONb306aIMene «JImanextuka», 2020.—1040 c.
URL: IIpocu3s k. [Tpuknagnoe MammHHOE O0yUYeHHE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (nara
obpamenus: 14.05.2026),
Peosicum oocmyna:
c60000HbI

u I/ICKYCCTBGHHI)II\/JI HUHTCJUICKT JJIs1 MHXKCHCPOB:
Ilep. c anrn. — Acrana: AJIMCT, 2024. — 432 c.

URL:
https://coderbooksir.site/v
vedenie v_mashinnoe ob
uchenie s_pomoshchyu p
ython _myuller 2017/
(mata oOparmieHwus:
14.05.2026), Peorcum

Anpapeac MrwoJuiep, Capa I'uno. Beenenue B
MaIllMHHOE 00yYEeHHUE C MOMOIIbI0 python.
PykoBOJICTBO 1715 CIEIMATTUCTOB 10 paboTe C
nmaauaeiMu. — M. U1 «'eBuccran, 2017. — 393 c.
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https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://bhv.ru/wp-content/uploads/wpallimport/files/pdfki/view_2978_978-601-11-0034-2.pdf
https://search.rsl.ru/ru/record/01010476613
https://search.rsl.ru/ru/record/01010476613
https://vk.com/wall-26611081_8910
https://vk.com/wall-26611081_8910
https://search.rsl.ru/ru/record/01010476606
https://search.rsl.ru/ru/record/01010476606
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://codelibs.ru/prikladnoe-mashinnoe-obuchenie-i-iskusstvennyj-intellekt-dlya-inzhenerov/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/
https://coderbooksir.site/vvedenie_v_mashinnoe_obuchenie_s_pomoshchyu_python_myuller_2017/

docmyna: c0000HblI

URL: https://vk.com/wall-
26611081 8167 (mara
obpamenus: 14.05.2026),
Peoxxcum oocmyna:
Cc80000HbL

a6on Kpuc. MamunHoe o0yueHue ¢
ucnonb3oBanueM Python. COOpHUK perenToB:
ITep. ¢ anrn. — CII6.: BXB-Iletepoypr, 2019.
— 384 c.: nn.

URL.:
https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (mara
obparenus: 14.05.2026),
Pesicum oocmyna:
c80000HbI

Jaxommm Ilpatuk. McKycCcTBEHHBIN HHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anrm. - CII6.:
00O "lmanextuka", 2019. — 448 c.

URL.: https://vk.com/wall-
78467318 1002 (mara
obpamenus: 14.05.2026),
Peoscum oocmyna:
c60000HbI

HocTonut A. B. OCHOBBI HCKYCCTBEHHOTO
MHTEJJIEKTa B ipuMepax Ha Python.
CamoyuuTelnb. — 2-¢ u3JI., mepepad. u o1, —
CII6.: BXB-ITerepOypr, 2024. — 448 c.

7. IlepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

Ilepeuenn
TEJICKOMMYHUKAIIMOHHONH CETH
npuBe/ieH B Tadymie 9.
Tabmuma 9

AJIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLIMOHHO-

H606XOI[I/IMI)IX JJIA  OCBOCHUA AUCLHMIIIMHBI

— Ilepedenp dNEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HHPOPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTHU ((I/IHTepHeT»

URL anpec

HaunmenoBauue

https://pro.quap.ru/

DJEMEHTHI 3JIEKTPOHHOTO Kypca 110 AUCLUILIMHE Pa3MELLEHBI
BHYyTpu DUOC I'VAII «MHTerpupoBanHas cpea 00yueHus»

https://proproprogs.ru/ml

Caiit «MammmHHOe 00yueHue»

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

_CTpaHuua

[TpodeccuonanbHbli HHPOPMALMOHHO-aHATUTUYECKUI
pecypc, MOCBSIIEHHBI MAIIHHHOMY O0y4YEHHIO,
pacro3HaBaHHUIO 00Pa30B U MHTEIUIEKTYalbHOMY aHAIU3Y
JTAaHHBIX

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

CnpaBounuk o Python mansa Data Science ot Jlxkeiika
Banpnepllnaca:

http://archive.ics.uci.edu

Penozutopuii mamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcurera B MpBaiine

http://python.org

OdunmanbHbIi callT si3p1ka Python

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

JHuctpudytus Python, npennasnadeHHbIi 1uis
KpyMHOMAacIITaOHOW 00pabOoTKU JaHHBIX, TPOTHO3HON
AQHAJTUTUKY U HAYYHBIX BeIYMCIeHUH Anaconda

https://github.com/1377877404/
CWRU

HaGop nanHbIX 110 BUOPAIIMOHHBIM HCCIIET0OBAHUSIM
MOAIIUITHUKOB Kau€HUs MOXKHO 3arpy3uTh ¢ caiita Llentpa
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https://vk.com/wall-26611081_8167
https://vk.com/wall-26611081_8167
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://progabook.ru/iskusstvennyj-intellekt-s-primerami/
https://vk.com/wall-78467318_1002
https://vk.com/wall-78467318_1002
https://pro.guap.ru/
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://github.com/1377877404/CWRU
https://github.com/1377877404/CWRU

AJIbTCPHATHBHBIC CCHLIKH 15t JaHHBIX O OJAIIMIHUKaX yHUBepcuTeTa Keiic Bectepn

CKadUBaHNs NaHHDBIX: Peseps (Case Western Reserve University (CWRU) Bearing
https://github.com/AiChiXiaoXiongBi | Data Center)

ngGan/CWRU-dataset

https://github.com/s-whynot/ CWRU-

dataset

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], MCIONb3YEeMOr0 MpPH OCYIIECTBICHUU

00pa3oBaTeNILHOTO MpoIecca MO JUCIUILIHHE.

[lepeuenp UCHOIB3yeMOI0 MPOrPaMMHOT0 o0ecrieueHus mpeacrasieH B Tadbuuie 10.

Tabmuna 10— [lepeueHr mporpaMMHOT0 00€CIICUCHHUS

Ne i/t

Haumenosanue

1

DnekTpoHHas nHGopManmoHHO-o0pa3oBatenbHas cpena ['Y AIl «MHTerppoBaHHas
cpena ooyuenus» (https:/pro.guap.ru/) paspadorana corpyaaukamu 'Y AIT (BBeacHa B
skcruryaranuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Moayineit u
uX (QYHKIIMOHATbHOE HA3HAYCHUE U3JI0XKEHBI 110 cchUIKe https://quap.ru/it/system/iso

2 OdunmanbHbIi caliT 00pa3oBaTeNbHON oprann3annu B ceTd «HTepHeT
(https://quap.ru/), paspabotan corpyanukamu ['YAII (BBeeH B 3KCIUTyaTaIHIO
IMpukazom I'VAII ot 23.03.2023 Ne 05-145/23)

3 Microsoft Office 2019 (norosop I'YAII, undopmariius o JUIIEH3UH IPEACTaBICHA 0
cebuike https://guap.ru/it/system/iso/po)

4 Anaconda3-2025.12-2-Windows-x86 64 (rmuyenszuu GPL/LGPL/MPL)

5 Python 3.13.9 64-bit  (ruyensuu GPL/LGPL/MPL)

6 Spyder 6.1.0 (uyenszuu GPL/LGPL/MPL)

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu

OCYLICCTBJIICHUU O6pa3OBaTeJ'H>HOFO mnmponecca no JUCHUIIINHE

[lepeuenp ucCHOIB3yeEMBIX HMH(POPMAILIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIEH B

Tabimue 11.

Tabauna 11— Ilepeuenb HHGOPMAIITMOHHO-CIIPABOYHBIX CUCTEM

No /1t

HaunmenoBanue

1

OnexTpoHHbIN Karanor oubmmoreku I'Y AIl ¢ qoctynom k 6a3e MOTHOTEKCTOBBIX
uznanmii (https:/lib.guap.ru.), mocTyn yepe3 TUUHBINA KaOMHET YUTaTENs OMOINOTEKH
I'YAII

2 Hayunas anextponnas oudnnoreka «eLIBRARY» (https://elibrary.ru/), moctym uepe3
TUYHBIN KabuHeT yntarens oubnuorexu ['YAIL a taxke no IP -agpecam ['Y AII

3 3BbC «Jlanw» (https://e.lanbook.com/), noctymn depe3 nMUYHBIN KAOWHET YATATEIS
oubmmotexku I'Y AIl a Takxe no IP -agpecam 'Y AII

4 3BC Znanium (https://znanium.ru/), noctym Yepes TUYHBII KAOMHET YUTATEIS
oubmmotexu I'Y Al a Taxxe no IP -agpecam 'Y AII

5 Ownnaiin-kaura «CrpaBoYHUK 10 HayKe o JaHHbBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTsl 110 MATMHHOMY O0Y4YEHHUIO

http://archive.ics.uci.edu/ml/datasets.php
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https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/AiChiXiaoXiongBingGan/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://github.com/s-whynot/CWRU-dataset
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCcTaBiIcH B Tabiuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue coctaBHOM yacTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)
1 | MynpTuMmenniiHas J€KIMOHHAS ayIUTOPUS: 21-21 (yn. bonpias

Crnenuanu3upoBaHHas MeOelb; TEXHUYECKHUE CPEACTBA Mopckasi, 1.67, 1uT. A)

o0OydeHus1, CITy)Kalue sl IPeJCTaBICHUs yueOHOU
nH(popManuu 0OJIBIION ayauTOprn; HAOOP
JEeMOHCTPAMOHHOTO 00opynoBanus (MHTepakTHBHBIHI
MYJIbTUCEHCOPHBIN NUCIUICH Ha MepEeKaTHOM CTOMKE
FocusTouch Jluaronans 70" — 1 mwr., [I9BM — 1 mr.);
ObecrieyeH TOCTYI B 3JIEKTPOHHYIO HHGOPMAITMOHHO-
obpazoBarenbuyro cpeny ['YAII o mokanpHON
BBIYMCIIMTEIILHON CETH WK To4ke noctyna WiFi.

2 | Jlaboparopusi KOMITBIOTEPHOTO MOJCITUPOBAHUS 31-04 (yn. bonbIas
— CHenuanu3upoBaHHas MeOeb; Mopckasi, 1.67, muT. A)
— TEXHUYECKHE CpencTBa  OOydYeHHUs, CHyXame JUis
npenacraBieHuss yueOHo wundopmanuu; [IOBM - Jlucreit
unTepakTuBHbld HTC- 1 m.

Jlaboparopunoe ob6opynoBanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBaHHOE» — 18 mIT.

ObecrieyeH TOCTYH B 3JIEKTPOHHYIO HHPOPMAITMOHHO-
obpaszoBarenbuyro cpeny ['Y ATl o mokanpHON
BBIYMCIIMTEIILHON CETH WK Touke noctymna WiFi.

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPECTB ISl IPOBEICHHs MPOMEKYTOYHOH aTTeCTalluu

Buj npoMexxyTo4HOM aTTecTanuu [lepedyeHb OLIEHOYHBIX CPEJICTB
Crircok BOMPOCOB K 9K3aMEHY;
DK3aMeH
TecTsl.

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETEI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIMIIb! 15.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOEHU)
KOMITETEHIINI O0OYyJaroUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6annpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHia
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS cpOPMHUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIMIHA

5-0aiubHas mKana
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Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaracr,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIUTEPATYPHI,
COTIIMYHO» TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHHS C IMPAKTHYCCKOM
«3auTEHO» NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIJBUTACMBIC HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHUS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeIINaTM3UPOBAHHBIX TTOHITHH.

— nipaBWIIbHO BBIMOIHMI OT 90% 10 100% TecTOBBIX 3ajaHuil .

OOyyarommiics:

— TBEPAO YCBOWJ IIPOrpaMMHBIN MaTepHall, FPAMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOpOIIIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JEeATEIbHOCTHIO
«3a4TCHOY HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOMU CIEeIMAIU3UPOBAHHBIX TTOHSITHIA.

— nMpaBWJIBbHO BeIMOJHUA OT 70% 10 89% TeCcTOBBIX 3amaHui .

—06yqa}01u1/1171051 YCBOUII TOJIBKO OCHOBHOM HpOFpaMMHLIﬁ MaTcpHral,
0 CYILICCTBY H3JIaracTt €ro, ONnupasiChb Ha 3HAHHUA TOJIBKO OCHOBHOM

JUTEPaTYpPhL;
— JIOIYCKAeT HECYLIECTBEHHbIE OLIMOKN U HETOYHOCTH;
«Yy/IOBTICTBOPUTENIGHOY» | — UCIIBITBHIBAET 3aTPyJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUI
«BAYTCHO» HaIpaBJICHUS;

— c1ab0 apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsieTcs B GOpPMYITUPOBAHUHU BBIBOJIOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMOM CITeIIUMAIM3UPOBAHHBIX IIOHITHH.
— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3amaHuil .

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;
— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W  HETOYHOCTH  HpHU
«HEYJIOBJIETBOPUTEBHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBICHUH;
«HE 3aUTCHO» — MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.
— OPaBUJILHO BBINOJIHUI MeHee 51% TecTOBbIX 3aJaHUH .

10.3. TunoBble KOHTPOJILHBIE 33/1aHUS WM UHBIE MaTEPHAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadsmie 15.

Tab6nuia 15 — Borpocs! i1t 9x3aMeHa

Kon

No /it [Tepeuenb BOTPOCOB AJIsI IK3aMEHA
WHIUKATOpa

1. Haiitre ompenenenue mnoustuio «MckyccrBeHHsiii untemiekt». Iloscaure | OITK-2.J1.1
TepMuHbl  «Cra0blii  MCKYCCTBEHHBIM  MHTEIUIEKT» W «CHIBHBINA
HCKYCCTBEHHBIN MUHTEIIIEKT?. [lepeuncaure 0COOEHHOCTH
cnabodopmMann30BaHHBIX 3a7ad Kak OCHOBHOW 00JIacTH TPUMEHEHUs
TEXHOJIOTMII HCKYCCTBEHHOrO HHTe/UIekTa. IlpuBenure mnpumepsl Takux
3a/ay.

2. Tlo xakoMy NpHU3HAKy MOXXHO BBLIEIMTb MHTEJUIEKTyaJbHBIE 3a/a4l CpelIu
apyrux 3amad  oOpabotku  uHpopmanmu?  IlpuBegure  mpumepsl
MHTEJJIEKTYaIbHBIX 3a7a4. [losicHuTe, YTO Ha3bIBalOT MHTEUIEKTYaJIbHBIMU
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I/IHq)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMMU.

. Jlaitite ompenenenne mousATHIO «MammHHOEe oOyueHue». C 4deM CBs3aHO

CBOMCTBO 0OyueHust B Takux mojnensix? Ilepedncinute OCHOBHBIE (DaKTOPHI,
BIUSAOMKE Ha 3(P(EKTUBHOCTh HWCIOJIB30BAHUS METOJOB MAIIMHHOTO
oOydeHus1, ¥ TaliTe UM KPaTKYIO XapaKTePUCTHUKY.

[IpuBenuTe KiaaccU(UKAIIMIO CHCTEM MAIIMHHOTO OOydYeHHs IO O0BEMY U
TUITy KOHTPOJS BO BpeMs OOYYCHHs, B 3aBUCUMOCTH OT CIIOCOOHOCTHU
00yJaThCsl Ha OCHOBE ITOTOKA BXOJSIIHUX JaHHBIX, IO CIIOCOO0Y 0000IIeH s
3HaHuM. JlaliTe KpaTKyl0 XapakTepUCTUKY IIEPEUUCICHHBIM KJlaccaM
CHCTEM.

. Ilosicautre ocobeHHOCTH OOY4YeHHMsS C YYMTENeM KakK BHJAA MAIIWHHOTO

oOyuenus. IlpuBeauTe NOCTAaHOBKY 3agayd OOyUYEHHUS C Yy4YUTEIEM.
[lepeurciure TUMBI 33724 OOYUYEHHS C YUUTEJIEM, B 3aBUCMMOCTH OT BHJIa
MHOKECTBA  JIOMYCTUMBIX  OTBeTOB. [losicHUTE, 4YTO  Ha3bIBaeTCs
MPU3HAKOBBIM OMHUCAaHUEM OOBEKTa U3 MHOXKECTBA UCCIICTYEMbIX 0OBEKTOB.
Kakwue Tunbl npu3HaKkoB CyIIECTBYIOT?

10.

11.

12.

. Hepe‘lI/ICHI/ITe OCHOBHBIC OTaIlbl PCHICHUSA 3ala4d MAIIWHHOI'O O6yquI/I$I C

YUUTCIIEM. Ilosicaute COACPIKAHUEC KAXKIOTO dTalla.

. Ilosicuute ocoOeHHOCTH O6y‘IeHI/I${ oe3 Y4UuTCiid KakK BHAA MAIIWHHOI'O

o0yuenus. Ilepeuncnure Hanbonee xapakTepHbIe 00JACTH HCIOJIB30BAHUS
o0yuenus 6e3 yuntens. Kakue Tunbl 3a1a4 pemaroTcs METOAaMU 00ydeHUs
0e3 yuutensa? JlaiiTe KpaTKyro XapakKTEpPUCTUKY 3TUM 3a/ladaM.

. IlosicHUTE 0COOEHHOCTH 06y‘IeHI/I${ C IMOAKPCINICHUEM KaK BHJda MAIlIMHHOI'O

oOyuenus. llpuBenuTe MOCTaHOBKY 3aJauyu OOYYEHHS C IMOJAKPEIJICHUEM.
Onummre cxemMy B3aMMOJEHCTBUSL areHTa €O CpeNoW IpU peaau3aluu
oOyueHnuss ¢ mnoakpemaeHueMm. Ilepeuucnure XapakTepHble 00J1aCTH
IpUMEeHEeHUs 00yUYeHHUs C MOAKPEIIEHUEM.

. TlosicauTe 0COOEHHOCTH OLIEHKU KadecTBa paboThl KinaccudukaTopa. [Touemy

KodpuuueHT  omMOOYHBIX  KJaccuukauuii W NPaBUIBHOCTh
KJIacCU(pUKaLlMU HE Bcerga sBIAIOTCS A(P(GEKTUBHBIMU I1OKa3aTEIsIMU
KadgecTBa Kkinaccupukauu? Yrto Takoe wmarpuma HerouHocted? Kak
ONpeAeNUTh TOYHOCTh M IMOJIHOTY KJIacCHU(PUKAIMK C HUCIOJIb30BaHUEM
maTtpuil  HerouHocTe?  Kakue — ocoOeHHOCTHM — Kilaccudukaropa
XapaKTEepU3yIT TOYHOCTh U MOJIHOTA?

Kak BBIIISAAST  TUNOBBIE  3aBUCUMOCTH  TOYHOCTH  OT  IOJIHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTH M TOJHOTHI OT MOpOra IMPHHATHUS
pemenusi? TlosicHuTe Takoe MoBeNEeHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
4TO Takoe «muepa F1», kKak oHa onpeenseTcs u A 4ero UCHoIb3yeTcs.
[TosicuuTe, KaK UCHONB3YyeTCsl KpuBas pabodyeil XapakTepUCTUKHU MPUEMHUKA
(ROC) nmns omenku kadecTBa paboThl Kiaccudukatopa. Ilpusenute
XapaKTepHbI BHUJ JAaHHOM KpuBoM. Kak BbeIrmsaur KpuBas paOoueit
XapaKTEePUCTUKN MPUEMHMKA MPH YUCTO ciaydailHOW kiaccuduxanuu? Jlns
KaKuX Iesied OOBIYHO HCHOJIB3YETCSl M3MEpEHUe IUIOIMAau IOJ KpPUBOM
paboueii xapakrepuctuku npuémuanka (AUC)?

[losicHuTe, Kak CTPOWUTCS MaTpUlla HETOYHOCTEM IPU MHOTOKJIACCOBOU
kiaccupukanuu. Kak MOXKHO OLIEHUTh TOYHOCTb W TOJIHOTY JJISI KaXKAOTO
Kjlacca, a TakXe pe3yJbTHUPYIOIIME 3HAu€HUs TOYHOCTH U MOJHOTHI
KJIaccu(UKaIuH.

13 TMosicauTe OCOOEHHOCTH OIICHKM KadecTBa pabOTBI Mojesel perpeccuu. B

KaKMX CiIydasxX OTHAlT IpeanodreHue kpurtepuro kadectBa RMSE, a B
KaKuX ciydasx kputeputo MAE?

OIK-2.]1.6
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14.

15.

16.

17.

B uém coctouT cBoiicTBO 0600mIarOmIEell CIOCOOHOCTH MOJIENN MAIIMHHOTO
oOyuenus. Kakue Tpu€MBI HCIONB3YIOTCS UISI  TEOPETHYECKOW U
AMIUPUYECKOM OLICHKH obo0maromiein CIOCOOHOCTH: OLICHKA
MaTeMaTHYECKOTO OXXKHUIAHHUS CPEJHHX TIOTePh, OICHKAa BEPOSATHOCTHU
nepeoOy4yeHHs, OIICHKa Ha OTJIOXeHHbIX gaHHbIX (hold-out), omenka
CKOJIB3SIIETr0 KOHTpoJIs (Cross-validation).

Ha3oBuTe OCHOBHBIE TPUYMHBI  BO3HHKHOBCHHS  NEPEOOYUCHHS U
HEOOOYYCHHUST B MOJICIISX MallMHHOTO oOyueHus. [lepeuncinure oCHOBHbBIE
CI0CcOObI MUHUMU3ALUU 1EpE00yUEHUsI.

[TosicHuTe TMOHATHS CMENICHHS, TUCIIEPCUN M HEYCTPAHUMOW IMOTPEUTHOCTH
KaKk TpEX COCTABISAIOMUX OMMOKH O00O0OIIEHUsT MOJeeld MaIIMHHOTO
00yJeHUsI.

[losichuTe XapakTep M3MEHEHUS OLEHOK dS((EKTUBHOCTH  MOAETeH
MAaIIMHHOTO OOYUYEHHsI TIPY BO3PACTAHUH HX CIIOXKHOCTHU (Kpusvie npogepku,
validation curve) u pasmepa oOyuarorieli BBIOOPKU (Kpusvie 06yuenusl,
learning curve).

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ilepcentpon Pozenbnarra. CTpykTypHas cxema H TPaBUIO OOYyYEHHS
IIEepPCENTPOHA.

Mopnens anantuBHOro juHenHoro HeilpoHa. OOyuenue ADALINE mnpu
MOMOIIM METOJAa TPAJUEHTHOTO cIycka. [[akeTHBII M CTOXaCTUYECKUU
TPaIUCHTHBIN CITYCK.

Mogenp soructuyeckoit perpeccun. [lokaxure, 4TO BBIXOJ CUTMOUIATIbHON
(GYHKIIMM MOYKHO HMHTEPHPETUPOBATH KaK BEPOATHOCTh MPUHAICIKHOCTH
OTJIENBHO B3STOr0 00pasia nepBoMy KJaccy.

OOydyenne MoJAeNM JIOTUCTUYECKOW perpeccud. PemieHue mpoOieMsl
nepeoOydeHHs TIPU MMOMOIIH peryisipusanuu. L2-perynspusanus

Meton omopubix BekTopoB. Kitaccupukanus ¢ MATKAM 3a30pOM IS
obOecrieueHnsT CXOAMMOCTH ONTHUMH3AIUU TPH JOIMYCTHMOCTH OIIMOOYHOM
KJTacCHU(pUKaIUH.

Pemenve HenmWHEWHBIX 3a7a4 MPU TMOMOIIMM METOJa OMOPHBIX BEKTOPOB.
JoGaBnenne k  Habopy  JaHHBIX  JOMOJHUTENBHBIX  MPHU3HAKOB.
Hcnonp3oBanue npusHakoB Onu3octu. RBF-gynknus kak ¢pyHkus nogolus.

l'unepnapaMerprueckass ONTUMHU3ALMA MOJENEeH MAIIUHHOTO OOy4YeHUSI.

Hcnonp3oBaHue  pemérdyaroro  ToMcKa s BeIOOpa  HAWITYYIIUX

TUIIEPIIAPAMETPOB MOJECIIH.

Mopnens Ha OCHOBE JepeBa MPUHATHS peuieHuil. OCHOBHBIE OCOOEHHOCTH
mozenu. [loctpoeHue nepeBa pelieHU Ha OCHOBE MPHUHIIMIIA HAMOOJBIIETO
npupocta uHbopmanuu. ['unepmapameTpsl, 0OecreynBaroIie MOACTPOUKY
MOJIEIIN.

Mopnens Ha ocHOBe ciydaiiHoro seca. OCOOEHHOCTH MoOJETH. AJNTOPUTM
«BBIpAILIMBAHUSA» CIlydallHOTO Jieca. [uneprnapamerpsl, oOecredynBarolie
MOACTPONKY MOJIENH.

Knaccudpukarop Ha ocHoBe k Ommkalmmx coceneid M €ro OCOOEHHOCTH.
['unepnapameTpsl, 0OecrieunBaroIue MOACTPORKY MOJIEIH.

HauBHbiit OaiiecoBckuit kinaccudukatop. OCHOBHbIE OCOOEHHOCTH MOJETU U
obnactu e€ mpUMEHEHUSI.

TK-1.]1.1

29.

[Ipuémbr mpenBapuTenbHON 00paOOTKM JaHHBIX B MOJEISX MAIIMHHOTO
oOyuenus. Permenune mpoOneMbl ¢ HEIOCTAIOIIMMHU JaHHBIMHU, 00paboTKa
KAaTEerOpHANIbHBIX (UMEHHbIX U NOpPAOKOGbIX) JAHHBIX, BBIOOP 3HAYMMBIX
IPU3HAKOB (ucnonvzosanue Ll pe2ynsapuzayuu, an2opumm

MK-1.]1.2
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30.

31.

32.

33.

nOCe008amenbHO20 8blOOPA NPUSHAKOS, OUEHKA BANCHOCMU NPUSHAKOS C
ROMOWBIO CILYHAUHBIX 1ECO8).

Bbimenenne NpU3HAKOB: CXKATHE JIAHHBIX C  TOMOIIBIO  TTOHIKCHHSI
pPa3MEpHOCTH TMPOCTPAHCTBA TNPU3HAKOB. AHAIN3 TJABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbIli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

Ancam01u MoJienelt MalmuHHOTO 00y4yeHuss. OCHOBHBIE TMTOAXO/IbI K CO3/IaHUI0
ancamOueii. barrunr (bagging).

AncambrnieBoe oOyuenue. byctunr (boosting). AsroputMmsr Boostl,
amantuBHbIN Oyctunr (AdaBoost), rpaguentusiii Oyctunr (GBM).
AmncambieBoe o0yuenue. Ctekkusr (Stacking).

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3adera

Ne i/m [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera

Kon
WHJIUKATOpa

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

IlepedyeHpb TeM AJ1s BBIIOJIHEHUS KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBIICHbI
B TaOauIe 17.
Tabmuna 17 — Ilepederb TeM Ui BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

Ne i/m
paboTHI

[TpuMepHBIii TepedeHb TeM TSI BBITOJIHEHUS KYPCOBOTO IMPOEKTa/ KypCOBOU

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0nwmie 18.

Tabmmua 18 — IIpumepHBbIi IepeueHb BOIIPOCOB JIsI TECTOB

Ne N Kon
HpI/IMepHBII/I MEPEeUCHb BONIPOCOB MJIsI TECTOB
/1 WHAWKATOpa
1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM OOHO20 BEPHO20 OMEEMA
U3 uemulpex npeosioHCeHHbIX U 000CHOBAHUEM 8bLOOPA
Wncrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABMIIBHBINA OTBET U 3alUIINTE apTyMEHTHI,
000CHOBBIBaIOIME BEIOOP OTBETA
1 Onenka koppessiuuu 1o [lupcoHy Mexly nepeMeHHBIMH [T0Ka3alia OIK-2.1.1
suauenue 0. Uro 310 03HaYaeT? OIIK-2.11.6
A) IlepemeHHbIe HE UMEIOT JTMHEWHOI B3aMMOCBS3H;
b) IlepemeHHbIE UMEIOT HEMTMHENHYIO B3aUMOCBSI3b;
B) IlepemenHble HE UMEIOT HETMHEWHON B3aUMOCBS3H;
I') IlepeMeHHbIE NMEIOT MAKCUMAJIBHYIO JTMHEHHYIO B3aMMOCBSI3b (TaK Kak
3HAYEHHE OICHKH | - OTCYTCTBHE B3aNMOCBSI3H).
2 Kak cBsi3anbl M1y co00i TNIOTHOCTH pactpe/ieNieH s U QYHKIHS OIIK-2.1.1
pacrpeseneHus CIyqailHON BEJTNYHHBI? OIlK-2.]1.6

A) TInoTHOCTH pacmpenesieHus - 3TO TPOU3BOIHAS PYHKITUH
pacrnpeeseHuss;

b) ®ynkuums pacnpeneneHus - 5TO NPOU3BOAHAS MNIOTHOCTH
pacrpeneseHus;

B) DTy BennuMHBI HUKAaK HE CBA3aHBI;

I') DTu BennnuMHBI B3aUMHO OOpaTHBIL.
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Kakyto mnomans nox kpusoit ROC (Area Under the Curve - AUC) 6yzer

TK-1.]1.1

UMETb Oe3yIpeUHbId KiIaccupukaTop? IK-1.71.2

A) 0.0;

b) 0,5;

B) 1,0;

I) 2,0.
Kakast u3 MeTpHUK MOKET IPUHUMATH OTPHUIATENbHbIC 3HAYCHUS? K-1.710.1
TK-1.J1.2

A) R"2;

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

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOJILKUX BAPUAHTNOE OMBemd

U3 NPeONONCEHHBIX U PAZBEPHYMBIM 000CHOBANUEM 8b100PA

Wnctpykuus: [IpounTaiite TEKCT, BRIOEpUTE MPAaBUIIbHBIC BADHAHTHI OTBETA U
3aMUIINTE apryMEHThI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

Kak 6opotbcs ¢ apdexTom nepeodyaerus?

A) Cpenatp Mojemhb mpotie (MeHee KOMIUIEKCHO);

b) B3sth MeHbIIe 00y4daonnx JaHHBIX;

B) Hakonuth Gombiie 00yyarommx JaHHBIX;

I') Caenath Mozens ciiokHee (00Jee KOMIICKCHOH );

) IloBbicuTh KadecTBO 0OyUaroIIeil BRIOOPKHU MMyTEM CHUKESHHS IITyMa B
JAHHBIX, UCTIPaBJICHUS OIUOOK, yCTpaHEeHHS BHIOPOCOB H T.1I.;

E) Hanoxuts orpaHnndeHus: Ha MpOCTPAHCTBO MTapaMeTPOB MOJIETH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yUAIOIIEeH BRIOOPKE.

OIK-2.]1.1
OIIK-2.]1.6

Bo3MOXHBIMH peLIeHUsIMH TPOOIEMbl HEI000YUEHUS SIBIISIFOTCS:

A) Bri6bop Ooiee CII0KHOM MOIETH ¢ OOJIBIINM YHCIIOM HaCTPaMBaEMbIX
MapaMeTpoB;

b) IlpenocraBnenune o0ydaromeMy alrOpUTMY JTyUITUX PHU3HAKOB
(KOHCTpYHpOBaHNE PU3HAKOB);

B) YmenbpmeHue orpannueHuid MOIEH (HApUMED, CHIDKEHUE BEJTMIHHBI
TUIepIiapaMeTpa peryJspu3aini).

I') Hu oauH u3 nepeyncieHHbIX.

OIK-2.]1.1
OIIK-2.]1.6

Kakue 13 METpHK COBMECTHO JAfOT JTOCTATOYHO MOJHYIO XapaKTEPUCTHKY
KJIacCHU(pHUKaTOpa IPH HecOATaHCUPOBAHHOH BHIOOPKE?

A) Accuracy;
B) Recall;
B) Precision;
) F1.

TIK-1.71.1
TK-1.71.2

Kaxwue METOAbI MAIITUHHOT' O O6yquI/I$[ HUCIOJB3YETCA IJIA
kiaccuduranun?

A) Jluneitnas perpeccus;

b) Jlorucruueckas perpeccus;

B) I'panueHTHBIN CITyCK;

I') Mertoxa rmaBHBIX KOMIIOHEHT;

1) Meroxn K-cpennux;

E) Metoa omopHbIX BekTOpoB (SVM).

TIK-1.71.1
TK-1.]1.2
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3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHo6JIeHUe COomeemcmeust

Huctpykius: [IpounTaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K Kaxk0M MO3UIIMY, JaHHOHU B
JIEBOM CTOJIOLE, MOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOLE

9 YcTaHOBHTE COOTBETCTBHE. THITBI MPU3HAKOB B ManmmHHOM 0oOyueHun u | OIK-2.J1.1
HUX ONHMCaHuE OIIK-2.J1.6
1 KonmuecTBeHHbIC A) TlepemenHas, KOTOpast U3MEPSICTCS B peaIbHBIX
(HeTPepBIBHBIC) YHUCIIaX, HAaPUMEP, BO3PACT WK JOXOJ
2 KareropraisHbie b) Ilepemennas, koTopas IPUHUMACT 3HAYCHUS U3
(mmckpeTHbIE) OTPaHMYCHHOT'O MHOXECTBA, HAIPUMED, IO UITH
1BET
3 TlopsoKoBbie B) KareropuanbsHelii mpru3HAK, KOTOPBIA MOXKET OBITH
YIOPSI0YCH, HATPUMED, OIICHKA IPOJIKTa TI0 IIIKae
orlag05
4 buHapHBIC I') KareropmanbHbIi MpHU3HAK, KOTOPBIA MOKET
MPUHUMATH TOJIBKO J[BA 3HAYCHUS, HATIPUMED,
€CTb/HET WM NPaBAa/JI0XKb
1) Texkcr, mpeacTaBieHHbIH B BUae Habopa cJI0B WU
CHMBOJIOB, UCTIONIB3YETCS TIPH aHAITU3E TEKCTA WITH
pu paboTe C JAHHBIMH U3 COIUATIBHBIX CETEH
10 Cocrapistonue ook 0000IICHUS MOJICNIA MAIIMHHOTO 00yYeHUs OIIK-2.1.1
OIIK-2.]1.6
1 Cwmemienue A) Cucremarnyeckas omuOKa, CBA3aHHAs C HEBEPHBIMU
MPEONOKEHUSIMA O XapakTepe AaHHbIX. [loka3piBaeT
HACKOJIBKO JIaJIeKO MPOTHO3BI MOJICTTH HAXOATCS OT
KOPPEKTHBIX IPOTHO30B B IIEJIOM P MHOTOKPATHOM
00yUYeHUH MOJICITU Ha Pa3HbBIX ITOJMHOXKECTBAX
obOyyJarorero Habopa TaHHBIX.
2 Jucnepeust B) Cnyuaiinas ommOka, CBS3aHHASI C YpE3MEPHOM
YYBCTBUTEIILHOCTHIO MOJICITH K HEOOJIBIIINM
M3MEHECHHUSAM B 00yJaroIuX JaHHbIX. M3mepser
CTeTeHb U3MEHUYMBOCTH MPOTHO3a MOJIEIHN JIISI
KJIACCU(PUKAIIMH OTACIBHOI0 00pasiia mpu
MHOTOKPAaTHOM OOYYE€HHHU MOJICIIU, HalPpUMEp, Ha
Pa3HbIX MOJMHOXKECTBAX 00YUAIOIIEero HAbopa JaHHbBIX.
3 Heycrpanumast ~ B) [losiBnsieTcst BCaeACTBUE 3aITyMIICHHOCTH CAMUX
TIOTPEIIHOCTh JTAHHBIX.
11 VYcranoBure coorBercTBHe. Twumbl anHcamOireii moxeneit mammuaoro | ITK-1.0.1
00yYeHUSI ¥ ONIHCAHHE 1K-1.71.2
1 Barruar A) Meron nocTpoeHusI HECKOJIBKHUX MOJIeNel Ha
Bootstrap Aggregating) OCHOBE CITy4YaifHbIX MOABBIOOPOK 00yUaromiei

BBIOOPKH, arperupoBaHue Pe3yIbTATOB JJIs
MOJY4YEHHUs] OKOHYATEIbHOTO IPOTHO3a

2 Bycruar (Boosting) B) Crnoco6 moctpoeHus nocieaoBaTeIbHOCTH
ca0bIX MOJIeTIeH, Kaxaas Cieayonas
o0yyaeTrcst Ha JaHHBIX, Ha KOTOPBIX
IpeapLAyILIas oMycKala OMUOKH

3 Crekunr (Stacking) B) Mertox, B KOTOpOM HECKOJIBKO MOJIEIICH
00yyaroTcs He3aBUCUMO, a 3aTeM UX
Pe3yIbTaThl HCIIONIB3YIOTCS B KAUeCTBE
MPU3HAKOB B 001Iei MOAETH

I') Meron, mpy KOTOPOM HECKOJIBKO MOJIETEH

TOJIOCYIOT 32 OKOHYATEJIbHBIN MPOTHO3,
B3BELICHHOE WJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIeNIei MOXKET OBITh
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HCIIOJIBb30BAaHO

12

YcraHOBUTE COOTBETCTBHE. THIBI PETYJapU3alMA MOJEIEH MalIMHHOTO
o0ydJeHUs ¥ UX ONHCAHNE.

1 L1 perymsipraryst A) Meton, KOTOpsIi q00aBmseT mrpad K
(Lasso) (byHKITHOHATY TIOTEPh 10 a0COTIOTHON BEIIMYMHE
KO3 PHUIHNEHTOB MOJIENH, ITO3BOJISET MPOBOIUTD
0oTOOp MPHU3HAKOB
2 L2 perynsipyzaryist B) Meton, xotopslii nobaBiseT mrpad K
(Ridge) (yHKLIMOHATY MTOTEPh MO KBaApaTy 3HAYCHUH
K03 (HUITUEHTOB MOJIENH, CIIOCOOCTBYET
YMEHBIIIEHUIO BeCOB KOd(h(pHUITMEeHTOB
3 Elastic Net B) Merton, xotopsiii coBmemaet B cebe L1 u L2
PperyJsipu3aIuio, N0o3BoIAET 0aIlaHCUPOBATh
MEXy 0TOOPOM IIPU3HAKOB U COKPAILICHHEM
BECOB
4 Dropout I') Texnuka, KoTOpas HpUMeHseTcs AJisi OOpBOBI ¢
repeo0ydeHneM HEHPOHHBIX CeTe, 3aKIIF0YaeTCs
B CIIy4allHOM MCKJIFOYEHHUH YaCTH HEMPOHOB B
polecce 00y4eHus
1) Texuuka, KOTOpas UCTIONB3YETCS IS
ONITUMM3ALUH IIpoLiecca 00yUeHHs, 3aKITI0YaeTCs
B OCTaHOBKE OOyUeHHS MOJIEITN Ha paHHHUX
JTamnax, Korjaa HeT 3HaYUTEIbHOrO IPUPOCTa
KayecTBa

TK-1.]1.1
TK-1.]1.2

4 mun. 3aoanue 3AKpblmMoco muna Ha yCmMaHoeleHue nocne0o08amenbHOCmu

WNucrpykuus: IIpounTaiiTe TEKCT U YCTaHOBUTE I1OCIEN0BATEIbHOCTD.

3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIEHOCTL OYKB CII€Ba HAIIPaBo

13

OnpeuenHTe TMOCICA0BATEIbHOCTD ITPUHATHUA NHTCIUICKTYaJIbHBIX peIHGHI/Iﬁ
YCJIIOBCKOM.

A) [lannsie (0O6paboTka);

b) Undopmanus (no3HaHue);

B) 3nanue (oOHapyXeHHE 3aKOHOMEPHOCTEH);
I') Tlonumanwue (BBIBOJ YMO3AKITFOUEHUH );

) Paccyxnenne (mpuHSATHE PEIICHU).

OIK-2.]1.1
OIIK-2.]1.6

14

Vxkaxure IOCICA0BATCIIbHOCTD 3TAIlOB MAalllMHHOI'O OGy‘IeHI/IH.

A) Onenka mojenu (BBIOOp KPUTEPHEB KAUECTBA, CPABHEHUE PA3IUIHBIX
anroput™MoB MO);

b) IpenobpaboTka naHHBIX (BIAEICHHE TIPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITA0MPOBAHUE [TPU3HAKOB, B3ATHE
BBIOOPOK);

B) IlpornosupoBanue (MCHOIH30BAHUE MOJIENHN);

I') O6yuenue monenu (0T6Op Mozenu u 00yyeHre, BEIOOp METPUKU
Ka4yecTBa, epeKpEcTHAs NPOBEPKa, FUIIEeprapaMeTprUIecKas
OTNITHMHU3AIIHNS).

OIK-2.]1.1
OIIK-2.]1.6

15

VKaKUTe MOCIe0BATEIbHOCTh 3TAIOB B3aUMO/ICHCTBHS areHTOB CO
CpeHOﬁ B MAalllUHHOM O6y‘IeHI/II/I C MMOJAKPCIUICHUEM, KOTOPEIC J1aJ I HA3BAHUC
MeToay ooyuenust SARSA/

A) Cocrosiaue;
Bb) [eiicTue.
B) Iloaxpennenue;

TIK-1.71.1
TK-1.]1.2

21




5 mun. 3adanue omxpvimoco muna ¢ pa3eepHymviM 0Mmeemom

Huctpykius: [IpounTaiiTe TEKCT M 3aIUIIATE Pa3BepHYTHIH 000CHOBAaHHBIA OTBET
WJIM HAITUIIUTE MPOIYIIEHHOE CIIOBO/CIIOBOCOYCTAHUE

16 Knacrepusanus, CHIDKEHUE pa3MEPHOCTH JaHHBIX, IIOMCK aHoManui u ap. | OIK-2. /0.1
— 3TO AJTOPUTMBI B KOTOPBIX HCIONIB3YETCsl 00yUCHHUE OIIK-2./11.6

17 — 3TO METOJ MAIIMHHOTO O0OydeHus, B kortopoMm areHT | OIIK-2.1.1
00yuJaeTcss Ha OCHOBE OOpAaTHOM CBA3M OT cpeibl ¢ Lenbio Makcumuszanuu | OIK-2.J1.6
BO3HATPAKICHUS

18 Mertoast HCITIOJIB3YIOTCS 17151 OLICHKU KayecTBa MOJEIU MK-1.11.1
MaIIMHHOTO 00y4€eHus, CPABHEHHs MOJIENIEH M BBIOOpa onTuManbHol mogeun. | HK-1.71.2

19 Ha3BIBAIOT 3P QEKT, IpH KOTOPOM KauecTBO paboTel anroput™a Ha | IIK-1.10.1
HOBBIX 00BEKTaX, HE BOIIE/IIINX B COCTaB 00YUCHHUS, OKA3hIBACTCS HK-1.1.2
CYILIECTBEHHO XYK€, 4YeM Ha 00ydJaromieii BEIOOpKe.

[pumeuanne: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-i1 Tun. 3aganue KOMOMHNPOBAHHOTO TUIIA C BBIOOPOM OJJHOTO BEPHOTO OTBETA M3 YETHIPEX IPEUIOKEHHBIX U
000CHOBaHHEM BBIOOpA CUNTAETCSI BEPHBIM, €CIIM IIPaBIIILHO YKa3aHa Iu(pa U IPUBEICHEl KOHKPETHBIE apI'yMEHTHI,
HCHOJIb3YeMbIe ITPU BBIOOPE OTBETA.

[onHoE coBmaseHmne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHslit oTBeT mim ero orcyrcTBre — 0 6amios.

2-it Tun. 3agaHue KOMOHHHUPOBAHHOTO THUIIA C BHIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA U3 MPEIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBIOOPA CUUTACTCS BEPHBIM, €CITH MPABUIILHO YKa3aHbI IIU(PHI ¥ IPUBEICHB KOHKPETHEIC
apryMEHTBI, HCTIOJIb3YeMbIC TIPH BEIOOpPE OTBETOB.

IMonHoe coBnangeHNe ¢ BEpHBIM OTBETOM — | Gat.

Ecmu nomymieHs! ONMOKH WA OTBET OTCYTCTBYET — () 6asuioB.

3-ii TMN. 3ajgaHKe 3aKPHITOrO THIIA HA YCTAHOBJICHUE COOTBETCTBHS CYMTACTCS BEPHBIM, €CIIH YCTAHOBJICHBI BCE
COOTBETCTBUS (ITO3ULIUH U3 OJJHOTO CTOJIOIA BEPHO CONOCTABIEHBI C MO3HLUAMHU APYTOTO CTOIOIA).

[onHoE coBmazeHNne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHrlit oTBeT mim ero orcyrcTBre — 0 6amios.

4-if THN. 3amaHue 3aKPhITOTO THITA HA YCTAHOBIICHUE TTOCICIOBATEIHOCTH CUHTACTCS BEPHBIM, €CITH MTPABUIILHO
yKa3aHa BCs IOCIIe0BaTeIbHOCTD U P.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

Ecmu nomyImieHs! ONmMOKH WA OTBET OTCYTCTBYET — () 6asioB.

5-if THN. 3agaHne OTKPHITOTO TUIIA C PAa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIIAIAET C STATOHHBIM
0 COJIEP>KaHMUIO U TTOJTHOTE.

[IpaBuIIBEHBII OTBET 32 3aJaHKE OIIEHUBAETCS B 3 Oaa.

Ecnu momymiena ogHa ommOKa\HeTOYHOCTH\OTBET PABUITBHBIN, HO HE MOJIHBIN — | Gat.

Ecnu momymieno 6osee 1 ommOKu\0oTBET HEMpaBHIBHBIA\OTBET OTCYTCTBYeT — O GayLIoB.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYdYarolUXCsl 3a09HON (OpPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne
i [lepeueHb KOHTPOIBHBIX PabOT
1 KJIACCUDUKAIIMS C UCIIOJIb30BAHUEM ITEPCEINITPOHHON MOJIEJIN

1. TIpn momomm ¢ynkumu make blobs () u3 Mmoayns sklearn.datasets (cm.
IpUMEp HUXKE) CTEHEPUPOBATh UCXO/IHBIE JaHHBIE IS 33/1a4M Kiaccuukanuu:

- MaTpUIly IPU3HAKOB, COAEPKAILYIO MO ABa nMpu3Haka st S00 mpuMepos;

- MacCUB LIEJIEBBIX METOK, IIPEACTABIIAIOIINN ABa Ki1acca.
[Toctpouts rpaduk, oToOpakaroLuil pacpeieleHle KJIacCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTy Ha nevars:

- pa3MEpPHOCTH MacCHBOB ITPU3HAKOB U I1€JIEBbIX METOK;
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- MaCCUB YHUKAJIbHBIX MCTOK KJIACCOB.

2. BemonHuTk pasaeneHue Habopa JaHHBIX HA TPEHUPOBOYHBINA U TECTOBBIM HAOOPHI.
BriBecTn Ha 11e4aThb PasMECPHOCTH NOTYUCHHBIX MACCUBOB.

3. BBIOJHUTHS MacIITaOUPOBaHUE IPU3HAKOB.
4. Pemntsh 33124y KJIaCCU(PUKAIINH C UCIIOJIb30BAaHHEM MePCeNTPOHHONH MOJICIH.

5. IlpoBeputsb paboTy kiaccupukaTopa Ha TECTOBBIX JaHHbIX.

OrnpenenuTh U BHIBECTH HA ME€YaTh:
- YICJIO HEBEPHO KJIacCU(ULIMPOBAHHBIX 00Pa30B;
- CpelHre OMMOKHU KIacCH(PUKAIMU Ha TPCHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTB" KiTaccH(pUKAIIIH.

6. ITocTpouts rpaduk 00JaCTH pEeUICHUH PU TOMOITH (PYHKITHH
plot_decision_regions u3 moaynsi Useful Functions

# TEHEPATOP JAHHEIX [JIsI KJIACCUSUKAILINN

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)

KJIACCUDUKALMS C UCITOJIb30BAHUEM MOJIEJIN JIOTUICTUYECKOM
PEI'PECCHUH

1. Ilpu nomoum Gpynkiuu make blobs () u3 moayns sklearn.datasets (cm.
pUMEp HUKE) CTEHEPUPOBATh MCXOAHBIC JaHHBIC IS 33/1a49H Kiaccu(pukanuu:

- MaTpUIly IPU3HAKOB, COJIEPIKAIIYIO 110 J1Ba pu3HaKa 1 500 npumepos;

- MaccCuB LIEJIEBBIX METOK, MPECTABIIAIOIINI ABa Kiacca.
ITocTpouTs rpaguk, oToOpaxarouil pacpeieneHne KIaccoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- pa3MEpPHOCTH MACCUBOB ITPU3HAKOB U LIEJIEBBIX METOK;

- MacCUB YHUKAQJIbHBIX METOK KJIacCOB.

2. BoInosnHUTh paszeneHre Habopa TaHHbIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTH Ha neyaTth pa3MEpHOCTH MOJYYEHHBIX MACCHUBOB.

3. BemonHuThs MacitabupoBaHue MPU3HAKOB.

4. Pemnts 3a/1a4y KI1acCU(GUKAINH C UCIIOJIb30BAHUEM MOJIEIN JIOTHCTHYECKOT
perpeccumu.

5. IlpoBeputh paboTy KiIacCU(PHUKATOPa HA TECTOBBIX JaHHBIX.
OnpenenuTthb U BHIBECTH Ha MEYaTh!
- YUCJI0 HEBEPHO KJIacCu(UIIMPOBAHHBIX 00pa30B;
- cpeiHre OIIMOKHU KiIacCU(PUKAIMN Ha TPEHUPOBOYHBIX U TECTOBBIX JIAHHBIX;
- "BepHOCTH" KIaccu(UKaluy;
- BEPOSITHOCTH NMPUHAAIICKHOCTH K Pa3IMYHBIM Ki1accam o6pasuos Ne 10, 20, 100
TECTOBOW BHIOOPKHU.

6. [Toctpouts rpaduk 06IaCTH peHIeHU MTPHU MOMOIIU (YHKIIUH
plot_decision_regions
u3 Mmoayns Useful Functions
# TEHEPATOP JAHHEIX IJISI KJIACCUSHKALUN

import numpy as np
import matplotlib.pyplot as plt
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from sklearn.datasets import make blobs
X, y = make blobs (500, 2, centers=2, random state=2,
cluster_std=2.8)

3 KITACCUOUKALMA C UCITOJIB3OBAHUEM METOA OITIOPHBIX BEKTOPOB

1. IIpn momomu ¢pynkunu make blobs () u3 Mmoayns sklearn.datasets (cm.
MIpUMep HUXKE) CTeHEPUPOBATh UCXOIHbIE JaHHBIE JJIs 33[1a4l KJIacCU(UKALIUU:

- MAaTpUIly IPU3HAKOB, COACPIKAIIYIO 0 J1Ba npu3Haka st 500 npumMepos;

- MACCHB LIEJIEBBIX METOK, ITPEICTABIISIFOLIUH JIBa Kjacca.
[TocTpouTs rpaduk, 0TOOpaxarOIUil pacrpeieieHne KIacCoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha meuats:

- pa3MEPHOCTU MAaCCUBOB MPU3HAKOB U LIEJIEBBIX METOK;

- MacCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BoinonHuTh pazaeneHue Habopa JaHHBIX HA TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTr Ha neyaTh pa3MEepHOCTH MOJYYEHHBIX MAaCCHUBOB.

3. BeImoJIHUTE MaCH_ITa6I/Ip0BaHI/Ie IIPU3HAKOB.
4. PemuThb 3aaav4y Knaccmbm(aunn C UCITIOJIB30BAHUCM MCTOAA OIMOPHBIX BEKTOPOB.

5. [IpoBepuTth paboTy KilaccupuKkaTopa Ha TECTOBBIX JaHHbIX.

OrnpenenuTh U BBIBECTU HA ME€YaTh:
- YUCIIO HEBEPHO KJIacCU(ULMPOBAHHBIX 00Pa30B;
- CpelHUe OMMOKHU KIacCH(PUKAIIUU HA TPCHHPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTB" KJIacCHU(pUKALIHH;

6. ITocTpouts rpaduk 00JaCTH PeMICHUH IPU TOMOITH (DYHKITHH
plot_decision_regions u3 moayisi Useful Functions

# TEHEPATOP JAHHHX IJI KJIACCUOUKALIVN

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. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHSA
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYpPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHMs s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHHME JIEKIIMOHHOTO MaTepHuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEeHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIINX
JOCTMDKEHUI HaydHOH MbIciau. B yueOHOM mporecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapat
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KOHKPETHOW 0o0JIacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JAUCIUTUIHHAMU.

[lnanupyemMble pe3yabTaThl IPY OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUM, YpPOBEHb
KOTOPBIX OIpeeNsAeTCs LIeJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— IIOJIyY€HHE OIbITa TBOPYECKOH pabOoThl COBMECTHO C IIPEIOJIaBATEIIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIILICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— T[OJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAYKH W TEXHUKA U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuas (BbIACIATH TJIABHBIE MBICIU U
NOJIOKECHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

— MOJIy4YeHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATUI.

JIeKIIMOHHBI ~ MaTepua’d MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
UCTIOJIF30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEICHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa pe1ocTaBIeHUs JICKIIMOHHOTO MaTeprana:

Jlekuust COCTOMT U3 TPEX OCHOBHBIX 4YacTed: BCTYNUTENIbHOM, OCHOBHOW H
3aKJIIOUYNUTEIIBbHOM.

BerynutenbHas yacTh onpenenser Ha3BaHue TEMbI, IUIaH U 1elb JeKuu. OHa npu3BaHa
3aMHTEPECOBATh W HACTPOWUTH AYIUTOPHIO. B 3TON YacTu JEKIMHM H3JIaraeTcsi aKkTyalbHOCTb,
OCHOBHAs UJes, CBSA3b JAHHOM JIEKIMM C NPEAbLAYIIMMH 3aHATUSMHU, €€ OCHOBHBIC BOIPOCHI.
BBenenue 10kHO ObITh KPATKUM U 1ieJIeHANPaBICHHBIM.

B OCHOBHOI uacTH JEKIUHM pearu3yeTcss HaydHOe COJCpKaHWE TEeMbI, BCE TJIaBHBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CUCTEMa JI0OKA3aTEJIbCTB C MCIIOJIb30BaHMEM Haubolee
11eJ1€c000pa3HbIX METOAMYECKUX MPUEMOB. Kax1pli1 ydeOHBIN BONPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIAMH, JIOTUYECKU TOJBOJSAIIMMU CTYI€HTOB K CJIEYIOLUIEMY BOIIPOCY JIEKIIHH.

3axirounTeIbHas YacTh UMEET LeNblo 0000IaTh B KPaTKUX (POPMYIUPOBKaX OCHOBHbBIE
UJIe JIEKLINY, JIOTHYECKH 3aBeplas €€ Kak 11eJOCTHOE TBOPEHHE.

OTnenbHBIE BUIBI JIEKIIMH MOTYT UMETh CBOM OCOOCHHOCTH KakK MO COJEpPKAHUIO, TaK U

IO CTPYKTYPE.

11.2. Metoauueckue yKa3aHus sl 00yJaroIuXcs 0 YYaCTUIO B CEMUHApax.
Yuebnvim nnianom He npedycmompeHo.

11.3. Meroauueckue ykazaHHs Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBIsSETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HAaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMON JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, paclidpeHHe M JAeTajiu3alus 3HAaHUW TpU pelieHUuu
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIAJICHME HOBBIMH METOJAaMH M METOJUKAMH H3y4YEeHUs KOHKPETHOW y4ueOHOM
JUCIUIINHBI,
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— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITIOJTHEHUS 3aJJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00yJeHUsI.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

[IpakTueckue 3aHATHS MPOBOJATCA B KOMIBIOTEPHOM KJIACCE C HCIOJb30BAHUEM
MAKEeTOB MpOrpamMM pa3pabOTKU W OTJIQJKH IPOTrPaMMHOIO oOOecHedeHus AUCTPUOYTHBA
Anaconda.

Anaconda — J[luctpubyruB Python, mnpegHasHauyeHHBIH IS KPYIHOMACIITaOHOM
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIWTHKHM U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHbli, BKJIIOYash KOMMEpPYECKOE HCIIOJNIb30BAaHHE, U TOTOBBIM K
UCIIOJIb30BAHUIO B Cpeie mpennpusitus auctpuOytuB Python, koTopelii oO0beauHsIET Bce
KIIFOYEeBbIe OUOIMOTEKH, HEOOXOAUMBIE JJisi pabOThl B 00JIACTH HAYKH O JAaHHBIX, MAaTEMAaTUKH U
paspabotku. Anaconda yxe Bkmtouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTnueckue 3aHATHS MPEANONaralT pabdoTy MO0 HUHAMBUAYAJIBHOMY 3aJIaHUIO,
CBS3aHHOMY C pa3pabOTKOM U OTIAAKOM POOOTOTEXHUYECKUX CUCTEM 00paOOTKH HHPOPMAIIHH.

[To pe3ympTaTaM Ka’kJOTO MPAKTHYECKOTO 3aJaHUS JIOJHKEH OBITh MOATOTOBIIEH OTYET,
coJieprKalIiii He0OOXOIUMBbIE TEOPETUYECKUE CBEJICHUS, TUCTHHTY M-TIPOrpaMM, TOCTPOCHHLIE B
npolecce BBIMOJHEHUS Pa0OThl rpaduyeckre 3aBHCUMOCTH W T.I. Kaxkaplii OTYE€T MOMIKEH
COJIep’KaTh BBIBOJBI MO MPOJEIAaHHONW paboTe M CHHCOK MCIONb3yEeMbIX JOMOJHUTEIbHBIX
HMCTOYHHUKOB.

Kaxxgoe mpakTudeckoe 3aHSATHE 3aBepIIaeTCs coOeceqoBaHHEM C IPEernojaBaTelieM IIo
IIPEJICTaBICHHOMY OTUETY C BBICTABIEHUEM OLICHKHU.

11.4. Metoauueckue ykazaHusl A OOydarolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xoxe BeIMONHEHHS Ja0OpPaTOPHBIX paboT OOydYaroOmMKCS [OJKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEPUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX pabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMON 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEACTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE M JleTalM3alMs TEOPETUYECKUX 3HAHWUN, MOJYyYEeHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aanne 1 TpeOOBaHM K ITPOBEJIEHUIO JJA00PATOPHEIX padOT
JlaGoparopHble pabOTHI, NPETyCMOTPEHHbIE B JaHHOM Kypce, BBINONHSIOTCS B

KOMIIBIOTCPHOM KJIACCE HA MEPCOHAJIbBHOM KOMIIBIOTEPEC C UCIIOJIB30BAHUCM IMAKETOB MOAACPIKKN

pa3pabOTKH M OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moarotoBkn K - J1abopaTopHOW  pabOoTe  HEOOXOAMMO  U3YYHUTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHUS M IMOBTOPUTH JIEKIIMOHHBIA MaTepwal, KOTOPBIH
OTHOCHUTCS K TeM€ pabOoThl.

26



Ilepen Hauanom BBINOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHAENBHYIO MHANKy JUIs
CO3/1aBacMbIX B paboTe (ailloB U YCTAaHOBUTH €€ B CHCTEME KauyeCTBE TEKYIIEH TUPEKTOPHH.
IlyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIMCAHHBIX KUPUIUIALICH.

B npouecce BbIOMHEHUS padOThl IOJIyYEHHBIE pe3yibTaTbl pacdy€roB, JUCTHUHIU
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPAaHSATHCS Ha
JMCKe JUId UX JajlbHEeHIIero nCnoiab30BaHus Ipu 0(pOpMIIEHUH OTUETA.

ITo oxoHuaHuM pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CIIEIYIOILEM 3aHATHH.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padbore
OtuéT 0 mabopaTopHOI paboOTE JOKEH COMAEPIKATH:

— (amMuIHIO, UMSL B OTYECTBO CTYJIEHTA, BHIIOJIHUBIIETO PadOTY;

— HOMep y4eOHOU TPYIIIBL;

— J1aTy BBITIOJIHEHUS paboThI;

— Ha3BaHuUe paboThI;

— 11eJIb pabOoTHI,

— KpaTKyro (GOpMyJIMPOBKY 3a/1aHus Ha 1a00paTopHyIo paboTy;

— OCHOBHBIE TEOPETHYECKHE CBEJeHHUA M (HOPMyJbl, HCHOJIb30BABILUECS B IpOLECcCe
BBINOJIHEHUS paboThI;

— JINCTUHTH [IPOTPaMM, pa3pabOTaHHbIE U OTJIAXKEHHbIE B MPOLIECCE BHIIOIHEHUS paOOThI;

— CX€MBbl, pa3paboTaHHbIE B POLIECCE BHIIOJHEHUS padOThI;

— IPY UCIIOJIB30BAHUU JIOTIOJHUTEIBHOM JINTEPATYPhI yKa3aTh CChUIKU U IPUBECTHU CIIUCOK
JUTEPATYpPhL;

— BeIBo1BI 110 padore.

Tpebosanus Kk 0hOPMIIEHUIO OTYETA O JIA00PATOPHOU padboTe
[Tpumep odhopmieHUs TUTYIBRHOTO JUCTAa OTYETA TIO JTa0OpaTOPHOM paboTe MpUBEIEH Ha

caiiTe yHUBEpCUTETAa WW.guap.Tu.
IIpu odopmieHnn oTuéra o0 mnabopaTopHO paboTe HEOOXOAUMO NPUIEPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér o HayuHO-HCCleoBaTeNnbCcKo pabore. CTpykTypa U

npaBuiia OPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTUYET B OYMaKHOM U B
anekTpoHHOM Buje. [locie 3ammThl 1a0OpaTOpHBIX PadOT OTYETHI B OyMaKHOM BHIAE C
IIPOCTaBJICHHBIMHU OLIEHKaMM XpaHATCS Ha Kadenape, a OTYETHI B DJIEKTPOHHON (opMe TOJKHBI
OBITH BBUIOKEHBI B THYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.5. Meroauyeckue yka3aHus JJIsi 00YJaroIIUXCsl 10 BBITIOJHEHUIO KYpPCOBOTO MPOEKTa/
KYpCOBOi1 pabOThI
Yuebnvim nianom He npedycmompeto.

11.6. Mertoauueckue ykazaHus ISl OOYYAIOMIMXCS 1O MPOXO0XKICHUIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIO
y4acTHs.

Jns oOydaronxcsi Mo 3a04HOM (Gopme oOydeHMs BBINOJIHEHHE KOHTPOJIBHBIX pPadOT
SBJISIETCS DJIEMEHTOM TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH U CAaMOCTOSITETbHOM paboThI
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B mporecce BBITONHEHHS] CaMOCTOSATEIBHON pabOThl y oOydvaromierocs (GpopMupyercs
1eecoo0pa3Hoe MIaHUPOBAaHUE PadOUero BpeMeH!, KOTOPOE MO3BOJSIET €My Pa3BUBATh YMEHUS
U HaBBIKH B YCBOCHWU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTtoaudyeckuMl ~ MaTepualaMH,  HAMNPaBJSIIONIMMH  CAMOCTOSITENIBHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOJTHCHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3a049HOU (popme oOydeHHs ).

11.7. Meroauyeckue yKazaHUs I OOYYArOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Texymmuii KOHTPOJb YCHEBAGMOCTH NIPEIyCMaTpPUBAaeT KOHTPOJh KayecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIMCIHTIIIHHEL

Texyiuit KOHTPOJIb BKJIIOYAET B CEOS:

—  KOHTPOJb MOCEIIAEMOCTH;

—  YCTHBIM OIIPOC 110 MaTepuanam JICKIUM;

— YCTHBIH OMPOC MO MPAKTUYECKUM 3aHITHSIM.

— TMUCHBMEHHBIN OMPOC IO BOMPOCAM MPAKTUIESCKOTO 3aHATHS

— NHCHbMEHHOH BBHIMOJHEHUE 33JIaHUH JTAOOPATOPHBIX padOT C 3aIUTON OTYETOB;

— THUCHBMEHHBIN OTMPOC B POpME TECTUPOBAHUS

KonTponp kauecTBa 3HaHUN MPOBOAUTCS B (hOpME MHIMBHUIYaIbHOTO COOECEOBaHMS IO

MaTepually OTACIBbHBIX Pa3JAcIOB AUCHUIIIMHBI, a4 TAKXKE IIPOBCPKU OTYETOB O BBIMNOJIHEHUU
MMPAKTUYICCKUX SaﬂaHHﬁ.

PGSYJ'IBT&TBI TEKYLICTO KOHTPOJIA MOT'YT YUUTBIBATHCS IMPU IIPOBCACHUU HpOMC)KYTOqHOfI
arTrecraluu.

11.8. MeTtoauueckue yka3zaHus Al O0y4arolIuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTECTaIUH.
[IpomexyTouHas  arTectanus  oOydarloluxcs  MpeaycMaTpuBaeT  OILICHHWBaHUE

MIPOMEKYTOUHBIX ¥ OKOHUATEIBHBIX PE3yJIbTaTOB 00y4YeHHS 10 auciumuinae. OHa MpOBOAUTCS B
dbopme 3K3aMeHa:

Ok3aMeH — (opMa OLEHKU 3HaHWM, MMOJYYEHHBIX 00yYarolUMcs B MPOLECcCe U3YUCHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JJI pelIeHUs TMpaKTHYECKUX 3aday. OK3aMeH, Kak IMpaBWIO, MPOBOJIUTCS B MEPUOJ
HK3aMEHALlMOHHON CECCUU M 3aBEpLIAECTCS aTTECTAl[HIOHHON OLIEHKOH «OTIMYHO», «XOPOIIO»,
«yJIOBJIETBOPUTEIHHOY, HEYIOBJIETBOPUTEIHHOY.

DK3aMeH MOXeT ObIThb OpraHu30BaH B JBYX (opmarax — YCTHbBIN/ NUCHMEHHBIN (110
BONPOCaM) WM B BUJE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS B CHUCTEME AMCTAaHIIMOHHOTO
oOyuenus ['YAII (CAO I'VAII).

[Ipu mnpoBeneHMHM MPOMEXKYTOUHOM AaTTECTallMM MOTYT YYHUTHIBATBCS PE3YIbTAThI
TEKYILEro KOHTPOJIs yCIEBAEMOCTH.

B ciyuae, ecnu CTyAEHT MO YB@KHUTEIbHOM NpPUYMHE HE BBIMOJHWI TpPeOOBaHUS
TEKYLIEro KOHTPOJI, €My IpeJOCTaBIsSIeTCs BO3MOXHOCTh CHATh 33J0JDKEHHOCTH IIO
NPOMYIIEHHBIM TEMaM.

dopma npoBeieHns MPOMEKYTOUHOM aTTecTalui — TUChbMEHHas!.
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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
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