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AHHOTaNINA

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

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYIOLINX KOMIIETEHIIUH:

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 BOIPOCOB, 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.

[IperoaBanre TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIOmMe (OpPMBI OpraHH3aIHH
y4eOHOro mpoliecca: JIEKLUH, JJAO0OpaToOpHbIe PadOThI, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBbI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs 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 SBJISETCS 03HAKOMJICHHE CTYACHTOB C MPUHIUIIAMH,
METOJIaMU U MHCTPYMEHTAJIbHBIMH CPEJCTBAMH MAIIMHHOTO OOy4YeHUSs, KaK OJHOTO M3 CaMbIX
MOMYJSIPHBIX M MPOJAYKTHBHBIX HAIMpPaBJIEHUH MCKYCCTBEHHOTO HWHTEIJIEKTA, CBA3aHHOIO C
UCCJICIOBAaHNEM 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, KiacTepu3alii, 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 pesynbraTe u3yueHus AMCUUILIMHBI OOYYAIOUIUICS NOJDKEH O0NanaTh CIEAYIOUIUMU
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
QITOPUTMOB U IPOTPAMMHOTO 00ECTICUSHHSI
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/UIIH S3bIKA
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 nucuumianHsl 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 IIPOCKTHUPOBAHUS 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 IIPpU CO3JaHUN HOBOM TEXHHUKH.

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.
Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCLMILIIUHBI
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 9 9
AyoumopHnuie 3anamus, BCETO vac. 27 27
B TOM YHCIIE:

nexmu (JI), (gac) 9 9

npaktudeckue/cemunapckue 3anstus  (113), 9 9

(gac)

naboparopusie padbotsl (JIP), (dac) 9 9

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 45 45
Buo npomesicymounoit ammecmayuu: 3ayer, k3 k3
audd. 3auer, sx3amed (3ager, Judd. 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 JUCITUTLIMHEI

Jlekiun
(dac)

I13 (C3)
(dac)

JIP
("ac)

KIT/KP
(dac)

CP (gac)

Cemectp 10

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

Tema 1.1. Ochosbl UCKycCmeeHHo020 uHmeIeKma.

Tema 1.2. Hnmennekmyanvnvle uHghopmayuoHmvle

cucmemal.

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 yuumens.

Tema 2.4. Obyuenue c nooxkpenyienuem.




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. Oyenka kauecmea mooenell 3 3 3 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
MAWUHHO20 00yYeHusl. 2 2 2 10
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. 1 1 1 10
Tema 5.2. Cocamue oaunblx.

Paznen 6. Ilpumenenue KoHBeepoB AJs
ONITUMHM3AIMH IOTOKOB orepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MO METOJOM
CETOYHOT'O ITOHCKA.

1 1 1
Tema 6.1. Onmumuzayus u HacCMpouxka mooeneu >
MAWUHHO20 00YUeHUs.
Tema 6.2. Pewenue npukiaoHulx 3a0ad.
Hroro B cemectpe: 9 9 9 45
Hroro 9 9 9 0 45

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

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabaule 4.

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

Howmep .
HasBanne n COJACPpIKAaHUE PA3CJIOB U TCM JICKIIMOHHBIX 3aHATHUU
paszena
1 Pa3nea 1. llonsTne «AcKkycCcTBeHHBIN HHTELIEKT». O0JacTh NPUMEHEHHU S

TeXHOJIOTHIl MICKYCCTBEHHOT0 HHTEJIJIEKTA.

Tema 1.1. Ocrogul uckyccmeennozo unmennekma. VcTopus pa3BUTHA
TEXHOJIOTHH HNCKYCCTBCHHOI'O MHTCJIJICKTA. HanpaBneHm[ Pa3BUTHA HCKYCCTBEHHOT'O
uHTeuekTa. KiroueBble 0COOEHHOCTH €CTeCTBEHHOr0 HHTeIekTa. CBOMCTBa
ciabodopMalii30BaHHbIX 3a/1a4. OMnupudeckuii TecT ThropuHra sl OLleHKH

6




HCKYCCTBEHHOTO MHTEJUIEKTA.

Tema 1.2. Humennexmyanvuvie un@opmayuorHovle
cucmemvl. VHTENEKTyallbHbIE HHPOPMAIIMOHHBIC CUCTEMBI KaK YHUBEPCATBLHOE
CPEICTBO pEIIeHUs IIUPOKOT0 Kpyra 3a/1ay, Uil KOTOPhIX HET CTaHJapTHHIX, 3apaHee
M3BECTHBIX METOJIOB perieHus. Kitacc MHTeIIeKTyalbHBIX 3a1a4. AJITOPUTMBI Kak
dhopmanmzanus 3HaHu 00 00paboTke maHHBIX. OOpaboTKa JaHHBIX U 00paboTKa
3HAHUU.

Paznen 2. Ilonsitue «MamuHHoe 00yuyeHue». MammHHoe o0yueHue u
HCKYCCTBEHHbIH HHTE/IEKT.

Tema 2.1. Mawunnoe ob6yyeHue Kax 00HO U3 HANPAGIeHUll UCKYCCMBEHHO20
unmennexma. lloHsaTue «MamHHOE 00yueHuey. PakTophl, BIUAIONIIUE HA
3¢ PEKTUBHOCTh MAIIMHHOTO O0YUYEHHSI: TaHHbBIE, TPU3HAKH, MOJETH aJTOPUTMOB.
Tpu Buga mammuaHOr0 00yueHus. @opManbHasi IOCTAHOBKA 331a4U MAIIMHHOTO
o0Oy4eHusl.

Tema 2.2. Obyuenue c yuumenem. OCHOBHBIC perraembie 3aaaun. O0macTu
npumeHenus. [Iporao3upoBanue Ha OCHOBE OOyU€HUs C yUUTENeM. 3aaua
KJaccupuUKalny - paclio3HaBaHHE METOK KJIacCOB. 3a/laua PErpecCcu - MpeICKa3aHue
3HAYEHUI HEMPEPBIBHOM LEIEBOM MEPEMEHHOM.

Tema 2.3. Obyyenue 6e3 yuumens. OCHOBHbIE peliaemble 3aaa4n. ObmacTu
npuMeHeHnst. OOHapyKEHUE CKPBITHIX CTPYKTYP MPU TOMOIIH 00ydeHus 0e3 yIuTers.
BrisiBnenue noArpymni npu moMouy kinacrepusanui. CHIKEHUE pa3MEepHOCTH IS
«CKATHUs TaHHBIX». BBIABICHNE aCCOIMATUBHBIX CBSI3CH.

Tema 2.4. Obyuenue c nooxkpennenuem. OCHOBHBIE pemiaeMble 3aaaun. O0nacTu
npuMeHeHHs. Perenne nHTepakTHBHBIX 33]1a4 Ha OCHOBE O0Y4EHUS C
MOJIKPETIJICHUEM;

Paspnen 3. OcHOBHBIC 3TaNbI MAIIMHHOTO 00yueHusi. Moesid MAIIHHHOT O
o0yueHust

Tema 3.1. OcnosHuvle smansvt MAUWUHHO20 00YYeHUs, UX HA3HAYEHUEe U OCHOBHbIE
ocobennocmu. Mopenu MmamMHHOTO oOyueHus. IlpensapurensHas oOpadoTka
JAHHBIX B CUCTEMax MAIIMHHOTO oOyueHus. Dtan «O0ydeHue» B cucremax
MamMrHHOro oOyueHus. [lpuHuunel popmMupoBaHUs TPEHUPOBOUHOTO HAOOpa JaHHBIX.
Hcnonp3oBanne nepekpECTHON TPOBEPKU. | nniepnapameTpuyeckas ONTUMHU3ALHNS.
Oran olleHKH 000011aro1eii criocoOHOCTH B CHCTEMaX MAlIMHHOTO OOy4YeHUSI.

Tema 3.2. Oyenka xauecmea mooenei Mawunno2o ooydenusi. OCHOBHBIE
METPUKH OILIEHKH KadecTBa paboThl Kiaccudukaropa. OrneHka npyu MHOTOKJIACCOBOM
knaccudukanuu. OLeHka KauecTBa MoJIeNIel perpecchy.

Tema 3.3. Ocobennocmu 6b160pa u cunepnapamempuieckol OnMmuMu3ayul
Mmooeneti mawunnozo ooydenus. OCOOEHHOCTH BbIOOpa ONTUMAIBHOM MOIen
MaiuHHOTO 00ydeHus. [Ipobiema nepeoOyuenus u HenooOydeHus. Tunosas
3aBHCUMOCTh MEX/1Y CIOXKHOCTHIO MOJIETH MAIIMHHOTO O0yYEeHHS U OLEHKON e
s¢dextuBHOCTH. THUIOBAs 3aBUCHMOCTD OLIEHKU 3PPEKTUBHOCTH MOAeel
MAaIIMHHOTO 00y4YeHHs OT pa3Mepa 00ydaroliel mocae10BaTeIbHOCTH.

Pasnen 4. Peasumsanusi aJroputMoB MalIMHHOrO o0y4deHuss Ha Python.
Moxymu NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 4.1. Ilpoepammuas peanuzayus mooenei mauwtunno2o ooyuenus. CTpOeHHE
u GpyHKIMHU Onosoruueckoro Heiipona. Peanu3zanus kiacca Perceptron u anropurma
oOyueHnus nepcentpona Ha Python. Peanuzanus Mmoaenu afanTUBHOTO JIMHEHHOTO
Heiipona (ADALINE). Tpennpoka ADALINE meronamu nakeTHOTO
CTOXACTHUYECKOr0 IPaJMEeHTHOro ciycka. JlnHaMudyeckoe oOydeHue.
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Tema 4.2. OcnosHvie Oubruomexu mawurnozo odyuenus. Momymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanuzanus neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn.
TpenupoBka mnepcentpoHa.

Tema 4.3. Ocnosmuvie modenu knaccugurayuu. Mopelb TOTUCTHUECKON
perpeccun. TpeHUPOBKa JOTHCTHYECKO# perpeccnonHoi Moenu B scikit-learn.
Pemenue npoGiaembl iepeoOydeHUs TP MIOMOIIN PETYyspr3aui. MeTo OmOpHBIX
BekTOopoB (SVM). Knaccudukarus ¢ MakCHMaJIbHBIM 3a30POM U C MSATKHM 3a30POM
Ha ocHOBe SVM. Pemienue HenmuHEHHBIX 3a1a4 saepHbIM MeToioM SVM. Moaenu
MalIMHHOTO 00yUeHHUsl Ha OCHOBE JIepeBbeB petieHuil. OObsICHEHHE PE3YIbTaTOB
obyuenus. CiaydaiiHplii jec. Mojienb MalnHHOTO 00y4YeHHsI Ha OCHOBE K OyimKanImx
coceneii. HauBnbrii baitecoBckuii kaccudukarop. . Kommnosuiuu anroputMon
MalMHHOTrO 00y4yeHnus (ancambieBoe o0ydyenue). Komurer 60NbIIMHCTBA, O3TTHHT,
OYCTHHI, CTEKKHHT.

Paspnea S. [IpenodpadoTka TaHHBIX B CHCTEMAX MAIIIMHHOTO O0yUYeHHUsI.
Tema 5.1. Texnuxu npedobpabomxu.  Pemenue mpoOIeMbl TPOMYIICHHBIX
nanHblx. OOpaboTka KaTeropuaabHBIX JaHHBIX. Pa3buBka HaOopa HaHHBIX Ha
TPEHUPOBOYHOE U TECTOBOE MOAMHOXKeCTBa. [IpuBeneHrne MpU3HAKOB K OJMHAKOBOU
mikane. OToéop copepxkarenbHbIX Tpu3HaKoB. OnpeaeneHne BaXKHOCTH MPU3HAKOB.
Tema 5.2. Cocamue Oanmnvix. CHIDKEHHE Pa3MEPHOCTH O€3 YUUTENsI Ha OCHOBE
aHallM3a TJIaBHBIX KOMIIOHEHT. (CkaTHe [aHHBIX C YYHUTEJIEM IIyTeM JIMHEHHOTrO
JTUCKPUMHMHAHTHOTO aHalv3a. SIIepHbIi METOJ aHalv3a TJaBHBIX KOMIIOHEHT i
HEJTMHEHHBIX 0TOOpaKEHUH.

Paznen 6. [IppuMeHeHue KoOHBelepPoOB /I ONTUMHM3AIUM TOTOKOB ONEPaIUii.
Hacrpoiika MalIMHHO-00y4aeMbIX MO/Ae/1eH MEeTOI0M CeTOYHOI0 NOMUCKA.

Tema 6.1. Onmumuzayus u HACMPOUKAa Mooelel MAWUHHO20
06yuenus. OnTUMU3AINS IOTOKOB ONEpaluii IPpU MOMOIIN KOHBeepoB. ToHkas
HACTPOKKa MOJENEN METOJOM CETOYHOTO MTOUCKA.

Tema 6.2. Pewenue npuxnaousix 3aoay. [IporanozupoBaHye 3Ha4YeHUH
HENpephIBHOM 11€JIEBOM IEPEMEHHOM Ha OCHOBE PETrpecCHOHHOro aHanusa. Pabora ¢
HEMapKUPOBAHHBIMU JAHHBIMM - KJIIACTEPHBIN aHanu3. TpeHUpOBKAa HCKYCCTBEHHBIX
HEUPOHHBIX CETEH I pacro3HaBaHus n300pakeHuid. OCHOBHBIE TCHACHIIUI
Pa3BUTHS TEXHOJOTUI MAITMHHOTO 00YYEHUS

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATUSA U UX TPYAOCMKOCTb

N3 nux Ne
DopMBbI .
Ne TeMbl IpakTHUECKUX PAKTHYCCKIX TpynoemMKocTb, |IpakTUUYECKOI |pa3aena
n/m 3aHATUN p . (uac) MOATOTOBKH, | AUCIUI
3aHSATHHA
(gac) JIUHBI
Cemectp 10
1 | Kiacc uHTeNIeKTyalbHbIX rpymnmoBas 1
3amad. OO6paboTKa JaHHBIX U
00paboTKa 3HAHU. 1 0,5
ANTOpPUTMBI KaKk
dbopmanu3zaiys 3HaHUH 00




00paboTKe TaHHBIX.

OO0yueHue ¢ yauTesnem.
OcHoBHBbIE pellacMble
3aga4u. 3agada
knaccuukanuu. 3anava
pErpeccHm.

rpynmnoBas

0,5

[IpenBapurenpHas o0padboTKa
JTaHHBIX B CHCTEMaXx
MAIIMHHOTO O0YYEHHSI.

IpyIIIOBas

0,5

Peanuzanus nepuentpoHa Ha
Python ¢ ucnons3zoBanuem
scikit-learn. TpeaupoBka
MePCenTPOHa.

ANanTUBHEINA JUHEWHBIN
neiipon (ADALINE).

rpynmnoBas

Monenb ToTuCTUYEeCKON
perpeccuu. Pemenue
po0GsieMbl mepeo0yueHus
IIPY TIOMOTITA
peryispu3aluu.

Meto1 OTOPHBIX BEKTOPOB
(SVM). Perrenne
HEJTMHCWHBIX 33]1a4 SICPHBIM
MetogoM SVM.

rpymnmnoBas

Mopaenu MalItuHHOTO
oOyueHusi Ha OCHOBE
JIEPEBBEB PEIICHUM.
Crny4aiiHblii Jec.
Mopenps MaltuHHOTO
00ydeHust Ha OCHOBE K
OMKaMIIIX coceei.
HawusHrbrit baitecoBckui
KJIacCU(PUKATOP.

rpynmnoBas

Bcero

4,5

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

Ne
/o

HanmenoBanwue mabopaTopHbIx paboT

TpynoemkocTs,
(gac)

N3 Hux
MPAKTUYECKON
MOATOTOBKH,
(dac)

Ne
paszena
JIACITUTT

JINHBI

Cemectp 1

Pa3zpaboTka Moaenu TMHEHHOTO

apantuBHOrO HelipoHa (ADALINE) nHa
OCHOBE 0a30BOI0 KJlacca MepcenTpoHa

0,5

Knaccudukanus Ha OCHOBE TEPCENTPOHHON

MOJIEJIN C UCIIOJIB30BAHUEM OMOJINOTEKHU

0,5
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Scikit-learn

3 | Kimaccudukamnms Ha ocHOBE MoeIH 3
JIOTHCTUYECKOI perpeccuu ¢ 1 0,5
rncnonap3oBanueM ouonmoreku Scikit-learn

4 | Knaccudukanus METoI0M ONOPHBIX 4
BEKTOPOB C UCIOJIb30BaHUEM OMOJIIMOTEKH 1 0,5
Scikit-learn

5 | Knaccudukanus mTuHEeHHO pa3aeTuMbIX 5
00BEKTOB (TpH MpPU3HAKA, YETHIPE KJlacca) ¢ 1 0,5
ucnosip3oBanueM oudanoreku Scikit-learn

6 | Knaccudukanus TmHEHHO HEpa3AeIMMbIX 6
00BEKTOB C HUCIIOJIL30BAHUEM OMOIMOTEKHA 2 1
Scikit-learn

7 | Pemrenue 3agaun TMarHOCTUKA 3-6
HEUCTPABHOCTEH MOAMIMITHUKOB KaYCHHSI T10
pe3ysbTaTaM BUOPAIMOHHBIX
HCCIICTOBAaHUM.

Bcero 9 45

4.5. BplinonHeHHEe KypcoOBOro MpoeKTa/ KypcoBoil paboThl
VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Buner caMmocTosTennbHON paboTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmuua 7 — Buasl caMoCTOSTENIbHOW PabOTHI U €€ TPYIOEMKOCTh

N Bcero, | Cemectp 10,
Bun camocrositensHOl paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
20 20
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TeKyuiemMy KOHTPOJIIO 15 15
ycneBaemoctu (TKVY)
Jomamnee 3amganue (13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBka K MpoOMeEXyTOYHOU
10 10
artecrauuu (ITA)
Bcero: 45 45

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUAIOIINUXCS IO TUCIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl O00y4aromuXxcs yKa3aHbl B
IL.I1. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3TaHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
10




Ta6mmia 8— IlepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3JaHUN

[udp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

9K3EMILISIPOB B
onoImoTeKe

(kpome
AJIEKTPOHHBIX

HK3EMILISIPOB)

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

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

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

rd/01010476613 (nara
obpamenus: 14.05.2026),
Peoscum oocmyna: ona
A8MOPU30BAHHBIX
noJiv3oeameieti

Pamxka Cebactbsan, Muppxanunu Baxu.
Python u mamHHOE 00y4EHHE: MALTMHHOE U
riy0okoe 00ydeHue ¢ ucnosbp3oBanuem Python,
scikit-learn u TensorFlow 2, 3-¢ u3na. 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 cinoxHbix
3ajjayu: HayKa O JIaHHBIX. 2-€ MEeXIyHap. U31. —
Acrana: «CnpuHt byk», 2024. — 592 c.

Cc60000HbI1

URL: Kepon Opeaben. [IpuknagHoe MalmmHHOE
https://search.rsl.ru/ru/reco | o6yuenne ¢ momompio Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: koHuenuuy, HHCTPYMEHTHI U

obpamenus: 14.05.2026),
Peosicum oocmyna: ons

TEXHUKH JIJIS1 CO3JIaHUSI UHTEIUICKTYaIbHBIX
cuctem, 2-e uz.: Ilep. ¢ anrn.— CII6.: OO0

aA8MopU308aHHbIX
HONb306aIMene «JImanextuka», 2020.—1040 c.
URL: IIpocu3s [x. [Tpuknaanoe MamMHHOE O0yUYeHHE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (nara
obpamenus: 14.05.2026),
Peoscum oocmyna:
c60000HbIIL

u I/ICKYCCTBGHHI)II\/JI HUHTCJUICKT JJIs1 HH)KCHCPOB:
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 oOpareHus:
14.05.2026), Peorcum
docmyna: c0000HblI

Anpapeac MrwoJuiep, Capa I'uno. Beenenue B
MaIllMHHOE 00y4YEeHHUE C MOMOIIb0 python.
PykoBOJICTBO 1715 CIEIMATTUCTOB 10 paboTe C
nmaaaeiMu. — M. U1 «'eBuccran, 2017. — 393 c.

URL: https://vk.com/wall-

Jabon Kpuc. MammnHoe oOyueHue ¢
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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/
https://vk.com/wall-26611081_8167

26611081 8167 (mara
obpamenus: 14.05.2026),

ucnonbs3oBanueM Python. COopHUK penenTos:
[Tep. ¢ aarn. — CII6.: BXB-Ilerepoypr, 2019.

Peoxcum oocmyna: 384 c.: w
€80000HbII
URL: Jaxommm Ilpatuk. McKycCcTBEHHBIN HHTEIUIEKT C

https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (mara
obparenus: 14.05.2026),
Peoicum oocmyna:
c80000HbII

npumepamu Ha Python.: Ilep. ¢ anrn. - CII6.:
00O "lmanextuka", 2019. — 448 c.

URL: https://vk.com/wall-
78467318 1002 (mara
obpamenus: 14.05.2026),
Peoixcum oocmyna:
Cc680000HbLI

HocTonut A. B. OCHOBBI HCKYCCTBEHHOTO
MHTEJJIEKTa B ipuMepax Ha Python.
CamoyuuTenb. — 2-e u3J., nepepad. u 101, —
CII6.: BXB-ITerepOypr, 2024. — 448 c.

7. IlepeueHb 31EKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»

Ilepeuenn
TEJICKOMMYHUKAIIMOHHONH CETH
npuBe/ieH B Tabsmie 9.
Tabauma 9

AIIEKTPOHHBIX
«HTEpHETY,

o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaLIMOHHO-

H606XOI[I/IMI)IX JJIA  OCBOCHUA AUCLHMIIIMHBI

— IlepedeHp dNEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT»

URL anpec

HaunmenoBauue

https://pro.quap.ru/

DJIEMEHTHI 3JIEKTPOHHOTO Kypca MO JUCHUIIIINHE Pa3MEeIEeHbI
BHyTpu DUOC I'VAII «HTerpupoBanHas cpena o0yueHus»

https://proproprogs.ru/ml

Caiit «MammHHOe 00ydeHue»

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

_CTpaHuua

[TpodeccuonanbHbli HHPOPMALIMOHHO-aHATUTUYECKUI
pecypc, MOCBSIIEHHBI MAITHHHOMY O0y4YEHHIO,
pacro3HaBaHHUIO 00Pa30B U MHTEILIEKTYalbHOMY aHAIU3Y
JTAaHHBIX

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

CnpaBounuk o Python mansa Data Science ot Jlxkeiika
Bannepllnaca:

http://archive.ics.uci.edu

Penozutopuii mamuaHOTO 00yueHus KanudopHuiickoro
yHuBepcutera B MpBaline

http://python.org

OdunmanbHbIi cailT s3p1ka Python

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

Huctpubytus Python, npenHasnadeHHbIi 115
KpyImHOMacIiTabHo 00pabOTKH JaHHBIX, IPOTHO3HOM
AQHAINTUKY U HAyYHBIX BeIYUCIEHUH Anaconda

https://github.com/1377877404/
CWRU

AJ'[BTepHaTI/IBHI)Ie CCBUJIKH IJIA

HaGop nanHbIX 110 BUOPAIIMOHHBIM HCCIIETOBAHUAM
MOJIIUITHUKOB Ka4eHUs MOKHO 3arpy3uTh ¢ caita LlenTpa
JIAaHHBIX O moAIMIHUKaX yHUBepcuTeTa Kelic Bectepn
Peseps (Case Western Reserve University (CWRU) Bearing
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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

CKAuMBaHUS JAHHBIX: Data Center)

https://github.com/AiChiXiaoXiongBi

ngGan/CWRU-dataset

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

dataset

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUEeHHs], MCIONb3YEeMOr0 MpPH OCYIIECTBICHUU

00pa3oBaTeNILHOTO MpOoIecca MO JUCIUILIHHE.

[lepeuenp UCHOIB3yEMOI0 MPOrPaMMHOT0 o0ecrieueHus npeacrasieH B Tadbuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHUS

Ne ni/m HaumenoBanue
1 DnekTpoHHas nHGopManmoHHo-o0pa3oBatenbHas cpena ['Y AIl «MHTerppoBaHHas
cpena ooyuenus» (https:/pro.guap.ru/) paspadborana corpyaaukamu 'Y AIT (BBeaeHa B
skcruryaranuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moayineit u
uX QYHKIIMOHAIbHOE HA3HAYCHUE U3JI0XKEHBI 110 cchUIKe https://quap.ru/it/system/iso
2 OdunmanbHbIi callT 00pa3oBaTeIbHON OpraHu3aluy B ceTH «HTepHeT»
(https://guap.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, undopmarius o JUIEH3UH [IPEACTaBICHA 10
cebuike https://guap.ru/it/system/iso/po)
4 Anaconda3-2025.12-2-Windows-x86 64 (rmuyensuu GPL/LGPL/MPL)
5 Python 3.13.9 64-bit  (ruyensuu GPL/LGPL/MPL)
6 Spyder 6.1.0 (muyensuu GPL/LGPL/MPL)
8.2. [lepeueHp UH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIONIb3YEMBIX npu

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIEcca MO AUCIUILIIMHE

HepequL HCIOJIb3YCMBIX I/IH(I)OpMaL[I/IOHHO'CHpaBO‘-IHBIX CUCTEM IIPCACTABIICH B

Tabnuie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t

HanmenoBanue

1

OnexTpoHHbIN Katanor oubnuoreku ['YAII ¢ noctynom k 0a3e MoJIHOTEKCTOBBIX
uznanmii (https:/lib.guap.ru.), mocTyn yepe3 TUUHBINA KAOMHET YUTATENs OMOINOTEKH
I'YAII

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

3 OBC «Jlanb» (https://e.lanbook.com/), nocTyn uepe3 AHUHBINA KAOWHET YUTATEIIS
o6ubmmorexku ['YAIL a taxxe no IP -anpecam I'VAIIL

4 3BC Znanium (https://znanium.ru/), noctym Yepes TUYHBI KAOMHET YUTATEIS
oubmmorexku ['YAIL a taxke mo IP -anpecam I'VAIIL

5 OmnnaitH-kanra «CripaBOYHUK 0 HAyKe O JaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTsl 10 MaTHHHOMY O0YYEeHHUIO

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-TeXHUYECKast 6a3a
CoctaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKON 6a3bl

Ne HanmMeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynbpTuMeauiiHas JEKIIMOHHAS ayAUTOPHS: 21-21 (yn. Bonbias

Crnennanu3upoBaHHas MeOellb; TEXHUYECKHUE CPECTBA Mopckasi, 1.67, uT. A)

o0y4eHus, clryKalue U1 peICTaBIeHUs yueOHOM
nHpopManuu OOJIBIION ayAUTOpUM; HAOOP
JI€MOHCTpallMOHHOT0 060opynoBanus (MHTepakTUBHBIIHA
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mrt.);
ObecrieueH 10CTyH B 3JIEKTPOHHYO0 HHPOPMAILIMOHHO-
oOpazoBarenbuyio cpeny ['YAII mo nokanbHON
BBIYHCIIUTEILHOM ceTH WM Touke gocrymna WiFi.

2 | JJaGoparopusi KOMIIBIOTEPHOT'O MOJICITHPOBAHHUS: 31-04 (yn. bonbimas
— CIeuuanu3upoBaHHas MeOeIb; Mopckas, 1.67, mut. A)
— TEXHMYECKHE CpelIcTBa OOydeHHUs, Ciayxallue IS
npeActaBieHuss ydeOnou wundpopmaruu; [IOBM - Tucnnei
nnrepaktuBHbii HTC- 1 mt.

JlaboparopHoe obGopynoBanme: [IDBM — «Mecto pabouee
aBTOMAaTU3HPOBAHHOE» — 18 mT.

ObecrieueH 10CTyH B 3JIEKTPOHHYO0 HHPOPMAILIMOHHO-
oOpazoBarenbpuyto cpeny ['YAII no nokanbHOH
BBIUUCIIUTEIILHOM ceTH MK Touke qoctyna WiFI.

10. OmnenHouHbIe CpeACTBa AJIsl IPOBEICHHS MPOMEXKYTOYHOH aTTeCTaIIH
10.1. CoctaB OLIEHOYHBIX CPEIACTBAJS IPOBEACHUS INPOMEKYTOUHOM aTTeCTallUH
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAeH B Tabmmme 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHsI TPOMEKYTOUYHOM aTTecTaliu

Bua npomMexyToO4HON aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
Crrcok BONpPOCOB K dK3aMEHY;
OK3aMeH
TecTsl.

[Tpumevanue: *sK3aMEeHAIIMOHHBIE OMIIETHI (POPMHUPYIOTCSI HA OCHOBE BOIIPOCOB U 3aj1ay Tabauib 15.

10.2. B kadectBe KpUTEpUEB OICHKH YyPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS chOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTeprcTuka c(hOpMHUPOBAHHBIX KOMITETEHIINH

5-0ayupHas 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 MPAKTHYCCKOM
«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 .

OOyyvarommiics:

— 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 TOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOMU CIEeIMAIU3UPOBAHHBIX TTOHSITHIA.

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

—06yqa}01u1/1171051 YCBOUII TOJIBKO OCHOBHOM HpOFpaMMHLIﬁ MaTcpHral,
10 CYILICCTBY H3JIaracT €ro, ONnupasiChb Ha 3HAHHUSA TOJIBKO OCHOBHOM

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

— c1ab0 apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsIeTCsS B (OPMYITUPOBAHUH BBIBOJIOB H 00OOIICHUI;

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

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

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 «MckyccrBenusiii untemiekt». [loscaure | 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 BBLIEIHTH WHTEJUIEKTyaJbHBIE 3a/a4l Cpelu
apyrux 3amad  oOpabotku  uHpopmanmu?  IlpuBegure  mpumepsl
MHTEJJIEKTYaIbHBIX 3a7a4. [losicHuTe, YTO Ha3bIBalOT MHTEUIEKTYaJIbHBIMU
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I/IHq)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMMU.

. Jlaitite ompenenenune monsATHIO «MammHHOEe oOyueHue». C uyeM 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. [IpuBenuTe NOCTAaHOBKY 3aJayd OOyUYEHHUS C YyUYUTENIEM.
[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 CylIIECTBYIOT?

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 HCIIOJIB30BAHUS
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. IIpuBenuTe MOCTaHOBKY 3aJayu OOYYEHMs] C MOJKPEIUICHUEM.
Onummre cxemMy B3aMMOJEHCTBUSL areHTa €O CpeNoW IpU peaau3aluu
oOyueHnuss ¢ mnoakpemaeHueMm. Ilepeuucnure XapakTepHble 00J1aCTH
IpUMEHEeHUs 00yUYeHHUs C MOAKPEIIEHUEM.

. TlosicauTe 0COOEHHOCTH OLIEHKU KadecTBa paboThl KinaccudukaTopa. [Touemy

KodpuuueHT  omMOOYHBIX  KiIaccU(UKauMi W NPaBHIBHOCTh
KJIacCU(pUKaLlMU HE Bcerga sBIAIOTCS A(P(GEKTUBHBIMU I1OKa3aTEIsIMU
KadgectBa Kkinaccupukanuu? Yrto Takoe wMarpuma HeToyHocter? Kax
ONpeAeNUTh TOYHOCTh M IMOJIHOTY KJIacCHU(PUKAIMK C HUCIOJIb30BaHUEM
maTtpuibl  HerouHocTei? — Kakue — ocoOeHHOCTM — KiaccuukaTopa
XapaKTEepU3yIT TOYHOCTh U MOJIHOTA?

Kak BBIIISAAST  TUNOBBIE  3aBUCUMOCTH  TOYHOCTH  OT  IOJIHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTH M TOJHOTHI OT MOpOra MPHHATHUS
pemenusi? TlosicHuTe Takoe MoBeNEeHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
4TO Takoe «mepa F1», kKak oHa onmpeenseTcs u A Yero UCHoJIb3yeTcs.
[TosicuuTe, KaK UCHONB3YyeTCsl KpuBas pabodyeil XapakTepUCTUKHU MPUEMHUKA
(ROC) nmns omnenku kadectBa paboThl Kiaccugukaropa. IlpuBeaute
XapaKTepHbI BHUJ JAaHHOM KpuBoM. Kak BbeIrmsaur KpuBas paOoueit
XapaKTEePUCTUKN MPUEMHHUKA MPH YUCTO CiydaifHOU kiaccupukanuu? Jlms
KaKuX Iesied OOBIYHO HCHOJIB3YETCSl M3MEpEHUe IUIOIMAau IOJ KpPUBOM
paboueii xapakrepuctuku npuémunka (AUC)?

[losicHuTe, Kak CTPOWUTCS MaTpUlla HETOYHOCTEM IPU MHOTOKJIACCOBOU
kinaccupukanuu. Kak MOXXHO OLIEHUTh TOYHOCTb M MOJHOTY JUISL KaXJIOTO
Kjlacca, a TakXe pe3yJbTHUPYIOIIME 3HAu€HUs TOYHOCTH U MOJHOTHI
KJIaccu(UKaIuH.

13 TMosicauTe OCOOEHHOCTH OIICHKH KadecTBa pabOThI Mojelied 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 o0o0miaromeit  crnocoOHOCTH: OLICHKA
MaTeMaTHYECKOTO OXXKHUIAHHUS CPEJHHX TIOTePh, OICHKAa BEPOSATHOCTHU
nepeoOydyeHHs, OIICHKa Ha OTJIOXeHHbIX gaHHbIX (hold-out), omenka
CKOJIB3SIIETr0 KOHTpoJIs (Cross-validation).

Ha3oBuTe OCHOBHBIE TPUYMHBI  BO3HHKHOBCHHUS  NEpEOOyUeHHS U
HEOOOYYCHHUST B MOJICIISX MallMHHOTO oOyueHus. [lepeuncinure oCHOBHbBIE
CI0CcOObI MUHUMU3ALUU 1EpE00yUEHUsI.

[TosicHuTe TOHATHS CMELICHHS, AUCIIEPCUU M HEYCTPAHUMOW IMOTPEUTHOCTH
KaKk TpEX COCTABISAIOMUX OMMOKH O00O0OIIEHUsT MOJeeld MaIIMHHOTO
00yJeHUsI.

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

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ilepcentpon Pozenbnarra. CTpykTypHas cxemMa H TpaBWiIo oOOydeHus
IIEepPCENTPOHA.

Mopnens anantuBHOro juHenHoro HeilpoHa. OOyuenue ADALINE mnpu
MOMOIIM METOJA TPAJUCHTHOTO CIycka. [[akeTHBI M CTOXaCTUYECKUU
TPaIUCHTHBIN CITYCK.

Mogenp soructuyeckoit perpeccun. [lokaxure, 4TO BBIXOJ CUTMOUIATIbHON
(GYHKIIMM MOYXXHO HMHTEPHPETUPOBATH KAaK BEPOATHOCTh MPUHAIICIKHOCTH
OTJIENBHO B3STOr0 00pasia nepBoMy KJaccy.

OOydyeHne MoOJAENU JIOTUCTUYECKOW perpeccud. PemieHue mpoOiieMsl
nepeoOydeHHs TIPU MMOMOIIH peryisipusanuu. L2-perynspusanus

Meton omnopubix BekTopoB. Kitaccupukamus ¢ MATKHM 3a30pOM  JUIS
obOecrieueHnsT CXOAMMOCTH ONTHUMH3AIUU TPH JOIMYCTHMOCTH OIIMOOYHOM
KJTacCHU(pUKaIUH.

Pemenve HenmWHEWHBIX 3a7a4 MPU TMOMOIIM METOJa OTOPHBIX BEKTOPOB.

JoGaBnenne k  Habopy  JaHHBIX  JOMOJHUTENBHBIX  MPHU3HAKOB.

Hcnonp3oBanue npusHakoB Onu3octu. RBF-gynkms kak pyHkus nogodus.

l'unepnapaMerprueckass ONTUMHU3ALMA MOJENEeH MAIIUHHOTO OOy4YeHUSI.

Hcnonp3oBaHue  pemérdaroro  MOWCKa Il BhIOOpa  HAWIYHIINX

TUIIEPIIAPAMETPOB MOJECIIH.

Mopnens Ha OCHOBE JepeBa MPUHATHS peuieHuil. OCHOBHBIE OCOOEHHOCTH

mozenu. [loctpoeHue nepeBa pelnieHU Ha OCHOBE MPHUHIIMIIA HAUOOJBIIIETO

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.

['unepnapaMeTpbl, 00eCTIEYNBAIOIIUE TTIOJCTPONKY MOACIH.

HauBHbiit OaiiecoBckuit kinaccudukatop. OCHOBHbIE OCOOEHHOCTH MOJETU U

obnactu e€ mpUMEHEHUSI.

TK-1.]1.1

29.

[Ipuémbl npeaBapuTenbHOW OOpPaOOTKM JAHHBIX B MOJEISX MAIIMHHOTO
oOyuenus. Pemenue mnpoOiemMbl C HEAOCTAIOIIMMHU JIAaHHBIMH, 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.

noCne008amenbHo20 8blO0PA NPUSHAKOS, OYEHKA 6ANCHOCMU NPUSHAKOE C
ROMOWBIO CILYHAUHBIX 1ECO8).

Bbimenenne NpU3HAKOB: CXKATHE JIAHHBIX C  TOMOIIBIO  TTOHIKCHHSI
pPa3MEpHOCTH TMPOCTPAHCTBA NPU3HAKOB. 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 o0ydenue. Ctekkusr (Stacking).

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

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

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

Kon
WHJIUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

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 TSl BBITOJIHEHUS KYPCOBOTO IMPOCKTa/ KypCOBOM

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM 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 0O0CHOBAHUEM 8b1OOPA
Wncrpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABMIIBHBINA OTBET U 3alUIINTE apTyMEHTHI,
000CHOBBIBaIOIME BEIOOP OTBETA
1 Onenka koppessiuuu 1o [lupcony Mexry nepeMeHHBIMH IT0Ka3aia 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 UMEIOT MAKCUMAIIbHYIO JIMHEHHYIO B3aUMOCBSI3b (TaK KaKk
3HAYEHHE OICHKH | - OTCYTCTBHE B3aNMOCBSI3H).
2 Kak cBsi3anbl M1y co00# TNIOTHOCTE pacrpe/iesieHust U QyHKIHS OIIK-2.1.1
pacrpeseneHus CIyqailHON BEJTNYHHBI? OIlK-2.]1.6

A) TInoTHOCTH pacmpenesieHus - 3TO TPOU3BOIHAS PYHKITUH
pacrnpeeseHuss;

b) ®ynkuus pacnpeneneHus - 3T0 NPOU3BOAHAS ITIOTHOCTH
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 PA3BEPHYMBIM 0DOCHOBAHUEM 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 00y4daonux JaHHBIX;

B) Hakonuth Gombiie 00yyarommx JaHHBIX;

I') Caenath Mozemb ciioxkHee (00Ie€ KOMIUICKCHOH );

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

E) Hanoxuts orpanndeHus Ha MIpOCTPAHCTBO MapaMETPOB MOJEIH;

2K) IIpoBepsTh METPUKH TOJIBKO MO 00yUAIOIIEeH BRIOOPKE.

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

Bo3MOXHBIMH peLIeHUsIMHI TPOOIEMbI HE000YUEHHS SBIISIFOTCS:

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

b) IlpenocraBneHue o0ydaromeMy aIrOpUTMY JTyUITUX PHU3HAKOB
(KOHCTpYHpOBaHNE PU3HAKOB);

B) YmenbpmeHue orpannueHuid MOIEH (HApUMED, CHIDKEHUE BEITHIUHBI
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;

Bb) Jlorucrtuueckas 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 yCTaHOBUTE COOTBETCTBHE. K KaXk10M MO3UIMHU, JaHHOH B
JIEBOM CTOJIOLE, MOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOLE

9 YcTaHOBHTE COOTBETCTBHE. THITBI MPU3HAKOB B ManmmHHOM 0oOyueHuu u | OIIK-2.J1.1
HUX ONHMCaHuE OIIK-2.J1.6
1 KonmuecTBeHHbIC A) TlepemenHas, KOTOpast U3MEPSICTCS B peaIbHBIX
(HeTPepBIBHBIC) YHUCIIaX, HAaPUMEP, BO3PACT WK JTOXOJ
2 KareropraisHbie b) Ilepemennas, koTopas IPUHUMACT 3HAYCHUS U3
(mmckpeTHbIE) OTPaHMYCHHOTO MHOXECTBA, HAPUMED, IO UITH
1BET
3 TlopsoKoBbie B) KareropuanbsHelii mpru3HAK, KOTOPBIA MOXKET OBITH
YIOPSI0YCH, HATPUMED, OIICHKA MIPOJIKTa 10 IIIKae
orlag05
4 buHapHBIC I') KareropmanbHbIi MpHU3HAK, KOTOPBIA MOKET
MPUHUMATH TOJIEKO JIBA 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 COIMATIBHBIX CETCH
10 Cocrapistonue ook 0000IICHUS MOJICNIA MAIIMHHOTO 00yYeHUs OIIK-2.1.1
OIIK-2.]1.6
1 Cwmemenue 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
obOydJarorero 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€HUHU MOJICIIH, 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, arperupoOBaHUe Pe3yIbTATOB IS
MOJY4YEHHUs] OKOHYATEIbHOTO IPOTHO3a

2 Bycruar (Boosting) B) Crnoco6 moctpoeHus nocieaoBaTeIbHOCTH
ca0bIX MOJIETIeH, KaXaasl CIeayomas
o0yyaeTrcst Ha JaHHBIX, Ha KOTOPBIX
IpeapLAyILIas oMycKala OMUOKH

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

I') Meron, mpy KOTOPOM HECKOJIBKO MOJETEH

TOJIOCYIOT 32 OKOHYATEJIbHBIN MPOTHO3,
B3BELICHHOE WJIM PABHOMEPHOE KOJIMYECTBO
TOJIOCOB Pa3HBIX MOJIeNIei MOXKET OBITh
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HCII0JIB30BAHO

12

YcraHOBUTE COOTBETCTBHE. THIBI PETYJapU3alMA MOJEIEH MalIMHHOTO
0o0y4JeHUs 1 UX ONHICAHNE.

1 L1 perymsipraryst A) Meton, KOTOpsIi q00aBmseT mrpad K
(Lasso) (byHKITHOHATY TIOTEPh 10 a0COTIOTHON BEIIMYMHE
KO3 PHUIHNEHTOB MOJIENH, ITO3BOJISECT MPOBOAUTD
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

HNucrpykuus: IIpounTtaiiTe TEKCT U YCTaHOBUTE IOCIEN0BATEIBHOCTD.

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 moenu (BBIOOp KPUTEPHEB KAUECTBA, CPABHEHUE PA3IMIHbIX
anroput™MoB MO);

b) IpenobpaboTka naHHBIX (BIAEICHHE TIPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITA0MPOBaHUE ITPU3HAKOB, B3ATHE
BBIOOPOK);

B) IlpornosupoBanue (MCHOIH30BAHUE MOJIENHN);

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

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

15

VKaKUTe MOCIIe0BATEIbHOCTh ITAOB 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
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5 mun. 3adanue omxpvimoco muna ¢ pa3eepHymviM 0Mmeemom

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

16 Knacrepusanus, CHIDKEHHE pa3MEPHOCTH JaHHBIX, IOUCK 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
BO3HATPAXKICHUS

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 BOILICIIINX B COCTAB 00YUCHHS, OKAa3bIBACTCS 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 ¥ IPUBEICHEl KOHKPETHBIE apT'yMEHTHI,
HCHOJIb3YeMbIe ITPH BBIOOPE OTBETA.

[onHoE coBmaseHmne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHslit oTBeT mim ero orcyrcTBre — 0 6amios.

2-it Tn. 3agaHue KOMOHHUPOBAHHOTO THUIIA C BHIOOPOM HECKOJIBKUX BAPUAHTOB OTBETA U3 MPEUIOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBIOOPA CUUTACTCS BEPHBIM, €CITH MPABUIILHO YKa3aHbl IIU(PHI U TIPUBEICHBI KOHKPETHBIC
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 CYUTACTCS BEPHBIM, €CIIH YCTAHOBJICHBI BCE
COOTBETCTBUS (ITO3ULIUH U3 OJJHOTO CTOJIOIA BEPHO CONOCTABIEHBI C MO3HLUAMHU APYTOTO CTOIOIA).

[onHoE coBmazeHmne ¢ BEPHBIM OTBETOM — 1 Oat.

HesepHrlit oTBeT mim ero orcyrcTBre — 0 6amios.

4-if THN. 3amaHue 3aKPhITOTO THIA HAa YCTAHOBJICHUE MOCIICI0BATEILHOCTH CYMTACTCS BEPHBIM, €CITH MPABUIILHO
yKa3aHa BCs IOCIIe0BaTeIbHOCTD U P.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

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

5-if THN. 3agaHne OTKPHITOTO TUITA C PAa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIM OTBET COBIIAJIAET C ITATOHHBIM
0 COJIEP>KaHMUIO U TTOJTHOTE.

[IpaBuIIBEHBII OTBET 32 3aJaHKE OIIEHUBAETCS B 3 Oaa.

Ecnu momymiena ogHa ommOKa\HETOYHOCTH\OTBET IPABUITBHBIN, HO HE MOJHBIN — | Ga.

Ecnu momymieno 6osee 1 ommOKu\0oTBET HEMPpaBHIBHBIN\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 ITEPCEIITPOHHON MOJIEJIN

1. TIpn momomm ¢ynkumu make blobs () u3 Mmoayns sklearn.datasets (cm.
IpUMEp HUXKE) CTEHEPUPOBATh NCXO/AHBIE JAHHBIE IS 331a4H KJIACCHU(PHUKAIMHU:

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

- MacCHB LIEJIEBBIX METOK, IPECTABIIAIOINI ABa Kiacca.
[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. BemonuuTk pasaencHue Habopa TaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBIA HaOOPHI.
BriBecTn Ha 11e4aThb PasMECPHOCTH NOTYUCHHBIX MACCUBOB.

3. BBIoOJHUTHS MacIITabOUpPOBaHUE 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 KIacCHu(PUKAIMU Ha TPEHHUPOBOYHBIX U TECTOBBIX JIAHHBIX;
- "BepHOCTB" KiTaccH(pUKAIIIH.

6. ITocTpouts rpaduk 00JaCTH PELICHUHA TPY TTOMOIIH (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, COJIEPrKAILYIO 110 J1Ba pu3Haka A 500 npumepos;

- MaccCuB LIEJIEBBIX METOK, MPECTABIIAIOIINI ABa Kiacca.
[TocTpouTs rpaguk, oToOpaxarouuil pacpeieneHrue KI1accoB B IPOCTPAHCTBE NPU3HAKOB.
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 neyaTh pa3MEpHOCTH NOJYYEHHBIX MACCHBOB.

3. BemonHuThs MacitabupoBaHue MPU3HAKOB.

4. Pemnts 3a/1a4y KI1acCU(PUKAINH C UCIIOJIb30BAHUEM MOJICITH JIOTHCTHYECKOi
perpeccumu.

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

6. [Toctpouts rpaduk 06IaCTH peHIeHU MTPHU MOMOIIU (YHKIIUH
plot_decision_regions
u3 Mmoaynsg 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 OIIOPHBIX BEKTOPOB

1. IIpn momomu ¢pynkunu make blobs () u3 Mmoayns sklearn.datasets (cm.
MIpUMep HUKE) CTEeHEPUPOBATh UCXOIHbIE JaHHBIC JJIs 3a/1a4M KiI1acCu(DUKaINK:

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

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

- pa3MEPHOCTU MAaCCUBOB MPU3HAKOB U LIEJIEBBIX METOK;

- MacCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BoinmonHuTh pasneneHre Habopa TaHHBIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTr Ha neyaTh pa3MEepHOCTH MOJYYEHHBIX MAaCCHUBOB.

3. BeImoJIHUTE MaCH_ITa6I/Ip0BaHI/Ie IIPHU3HAKOB.
4. PemuThb 3aaav4y Knaccmbm(aunn C UCITIOJIB30BAHUCM MCTOAA OIMOPHBIX BEKTOPOB.

5. [IpoBeputh paboTy Kiaccupukaropa Ha TECTOBBIX JaHHBIX.

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

6. ITocTpouts rpaduk 00IACTH PEMICHUHA TPY TTOMOIIH (PYHKITHH
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/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETECHLMH, COJIepKarcs 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 OOy4aloIUXCs 110 OCBOCHHMIO JIEKIIHOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rmy0oKoe M SICHOE W3JIOKEeHHe y4eOHOoro Martepuana. HasHaueHne COBpEMEHHOW JIEKIMH B
paMKax JIUCIMIUIMHBI HE B TOM, YTOOBI MOJIYYUTH BCIO MH(POPMAILIHMIO TIO TeME, 2 B OCBOCHHUH
byHIaMEeHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyJyHOTO ITO3HAHHS, HOBEUIINX
JOCTIDKEHUI HaydHOH MbIciu. B yueOHOM mporiecce JIEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO QYHKIUH. JIEKIHs pacKpbIBaeT MOHATUHHBIN armmapar
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KOHKPETHOW 0o0JIacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAaET B3aUMOCBS3b C IPYTUMHU JAUCIHUTLTHHAMU.

[lnanupyemMble pe3yabTaThl IPY OCBOEHUH 00y4YaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— T[IOJIyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeeNsAeTCs LIeJIeBOM YCTAaHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON PabOThI;

— TMOJIyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

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

— IOJIy4eHHE TOYHOI'O IIOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIIMOHHBI ~ MaTepua’d MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
UCTIOJI30BAaHUEM DPA3aTOYHOTO MaTepuaja IpH TPOBEIECHHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa Mpe1ocTaBIeHus JIEKIIMOHHOTO MaTepraa:

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

BerynutenbHast yacTh onpenenser Ha3BaHUE TEMbl, IUIaH U 1elb JeKuu. OHa pu3BaHa
3aMHTEPECOBATh W HACTPOWUTH AYIUTOPHIO. B 3TON YacTu JEKIMM H3JIaraercsi aKTyalbHOCTbD,
OCHOBHAs UJes, CBSA3b JAHHOM JIEKIMM C NPEAbLAYIIMMH 3aHATUSMHU, €€ OCHOBHBIC BOIPOCHI.
BBenenue 10kHO ObITh KPATKUM U 1ieJIeHANPaBICHHBIM.

B OCHOBHOW uacTH JNEKIUH pearn3yeTcss HaydyHOe COJCepKaHWE TEeMbI, BCE TJIaBHBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa J0Ka3aTeJIbCTB C MCIIOJIb30BaHMEM Hauboee
11eJ1€c000pa3HbIX METOAMYECKUX MPUEMOB. Kax1pli1 ydeOHBIN BONPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJAMH, JIOTUYECKU TOJBOJSAIIMMU CTYIEHTOB K CIIEYIOLIEMY BOIIPOCY JIEKIIHH.

3akirounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
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 ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTnueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS ISl 00y4aromerocs sSBIsSETCs MPUBUTHE 00YJarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYaIOUIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TpU pelIeHuu
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 JIOTMYECKOTO OCMBICICHHS TOJXYYEHHBIX 3HAHUM s
BBITIOJTHEHUS 3aJJaHUI;

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

TpeOoBaHKs K IPOBEIECHUIO IPAKTUUECKUX 3aHATHI

[IpakTudeckue 3aHATHS TMPOBOJATCS B KOMIBIOTEPHOM KJIACCE C HCIOJIb30BaHUEM
MaKeTOB MPOrpaMM pa3pabOTKU W OTJIAJKH TPOrPaMMHOIO OOECHedYeHHs AUCTpUOyTHBA
Anaconda.

Anaconda — J[luctpubyruB Python, npegHa3HaYCHHBIH UIsS KpPYIHOMACIITaOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIWTHKHM U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHBIA, BKJIIOYas KOMMEPUYECKOE HCIIOIb30BaHHE, M TOTOBBIH K
UCTIOJIB30BaHUIO B Cpejle OpedanpusaTus auctpuOytuB Python, koropseiii o0benuHsSET Bce
KJIFOUeBbIe OMOIMOTEKH, HEOOXOIMMBIE ISl paOOTHI B 00JIACTH HAYKH O JAHHBIX, MAaTEMAaTUKH U
pa3pabotku. Anaconda yxke Brirouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakThveckre 3aHATHS MPEANONAraloT padoTy 1O WHAMBUAYAILHOMY 33JIaHUIO,
CBS3aHHOMY C pa3pabOTKOM U OTIAAKOM POOOTOTEXHUYECKUX CUCTEM 00paOOTKH HHPOPMAIIHH.

[To pe3ympTaTam KaKIOTO0 NMPAKTHYECKOTO 3aJaHHS JODKCH OBITh IMOATOTOBIEH OTYET,
coJIepXKaIfii HeOOXOIUMBbIC TEOPETUUECKHIE CBEJICHHUS, IUCTHHTH M-TIPOrpaMM, TTIOCTPOCHHBIC B
MPOIIeCCe BHITIOTHEHHST PadOThl rpaduueckne 3aBUCUMOCTH W T.M. Kaxkmelidi oTY4ET MOIDKEH
COJIep’KaTh BBIBOJBI MO MPOJEIAaHHONW paboTe M CHHCOK MCIONb3yEeMbIX JOMOJHUTEIbHBIX
HCTOYHHUKOB.

Kaxxoe mpakTuueckoe 3aHATHE 3aBEpIIaeTCs coOeceoBaHUEM C MPENojiaBaTeiieM I10
MIPEJICTABIICHHOMY OTUYETY C BBICTABJIICHUEM OILICHKH.

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
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATH.

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

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

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPEeTUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aanne 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padoT
JlaGoparopHble pabOTHI, NPETyCMOTPEHHbIE B JaHHOM Kypce, BBINONHSIOTCS B

KOMIIBIOTCPHOM KJIACCE Ha MEPCOHAJIBHOM KOMIIBIOTEPEC € UCIIOJIb30BAHUECM IMAKETOB MOAACPIKKHU

pa3pabOTKH M OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moaroroBkn K - JlabopaTopHOWM  paboTe  HEOOXOAMMO ~ M3YYHTH
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHUS M IMOBTOPUTH JIEKIIMOHHBIA MaTepwal, KOTOPBIH
OTHOCHUTCS K TeM€ pabOoThl.
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Ilepen HauanoMm BBIMOJIHEHUS PAaOOThI HEOOXOIUMO CO3AATh OTAEIbHYI MANKy s
CO3/1aBacMbIX B paboTe (hailioB U YCTAaHOBUTH €€ B CHCTEME KayeCTBE TEKYIICH JUPEKTOPUU.
IlyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIMCAHHBIX KUPUIUIALICH.

B npouecce BblOMHEHUS padOThl IOJIyYEHHBIE pE3yJbTaThl pPacyYETOB, JIUCTUHIH
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPAaHSATHCS Ha
JMCKe JUId UX JallbHEUIIero uCroiab30BaHus Npu 0(OPMIIEHUH OTUETA.

ITo oxoHuaHuM pabOTHI HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOILEM 3aHITHH.

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

— haMWIHIO, UMS U OTYECTBO CTY/ICHTA, BBHITIOJHUBIIETO PadoTYy;

— HOMep y4eOHOU TPYIIIBL;

— J1aTy BBIMIOJIHEHUS PabOTHI;

— Ha3BaHuUe paboThI;

— 11eJIb pabOoTHI,

— KpaTKyo GopMyIupOBKY 3aJaHUs Ha 1a00pPaTOpHYIO padoTy;

— OCHOBHBIE TEOpPETHYECKHE CBeICHHS U (OPMYIbI, HCIOJB30BABIIMECS B MpoIlecce
BBITIOJTHEHHSI paOOTHI;

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

— CXEMBI, pa3pabOTaHHbBIE B MIPOIIECCE BBHIMOIHEHUS PAOOTHI;

— TIPU UCIIOJIb30BAHUU JIOMIOJIHUTEILHON JIMTEPATYPHI YKa3aTh CCHUIKA M MIPUBECTHU CIIHCOK
JUTEPaTypHI,

— BeIBoIBI 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-UCCleoBaTeNnbCcKo pabore. CTpykTypa U

npaBuiia OPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MOJDKEH OBITH MOATOTOBICH OTUET B OYMaKHOM M B
anekTpoHHOM Buje. [locie 3ammThl 1a0OpaTOpHBIX PadOT OTYETHI B OyMaKHOM BHIAE C
IIPOCTaBJICHHBIMHU OLIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B 3JIEKTPOHHON (opMe JTOJKHBI
OBITH BBUIOKEHBI B THYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.5. Meroauyeckue yka3aHus JIJIsi 00YJarOUXCsl 10 BBITIOJHEHUIO KYPCOBOTO MPOEKTa/
KYpCOBOi1 pabOThI
Yuebnvim nianom He npedycmompeto.

11.6. Mertoauueckue yKazaHus JUIsi OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTHs.

B mporecce BBIMOTHEHHS CaMOCTOSATENLHOW PaboTHl y oOydaromierocs (opMHUpyeTcs
1enecoo0pasHoe MIaHUPOBaHUE PabOUero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS

N HABBIKM B YCBOCHHU U CHCTCMATH3ALlUA HpI/IO6peTaCMBIX 3HaHHI>i, o0ecreYnBacT BBICOKUH
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YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
10 3204HOM (hopme 0OyueHHs).

11.7. MeTtoauueckue yKazaHus Uil OOYYarOIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUMU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUIMHBI.

Texymuii KOHTPOJIb BKIIIOYAET B CEOSI:

—  KOHTpOJIb I1OCEIIAEMOCTH;

— YCTHBIHM OIIPOC IO MaTepuajiaM JICKIIH;

— YCTHBIH OIIPOC IO MPAKTUUYECKUM 3aHATHM.

— IHUCBMEHHBIH ONPOC 10 BONIPOCAM IIPAKTUYECKOIO 3aHATHS

— THMCHMEHHOH BBIMOJHEHHE 331aHUH JTAOOPaTOPHBIX PadoOT C 3aIIUTON OTYETOB;

— THMCbMEHHBIN onpoc B (hopMe TeCTUPOBAHUS

Kontpons kayecTBa 3HaHUH MPOBOAUTCS B (hopMe MHAMBHIYATBHOTO COOECEIOBAHUS T10

MaTepuaidy OTIENbHBIX pa3JelioB AMCLMIUIMHBL, a TAKK€ IPOBEPKU OTYETOB O BBIIOJHEHUU
IPAKTUYECKUX 3aJaHui, 3arpykeHHbix cryneHToMm B OUOC I'VAIL

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YUUTHIBATHCS IPU MPOBEACHUN POMEKYTOUHON
aTTeCTallH.

11.8. MeToau4eckue yKa3zaHUs JUIsl O0Oy4arONIMXCs MO MPOXOKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.
[IpomexxyTrounast ~ aTrecTamusi  OOy4alolmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE

MPOMEIKYTOUYHBIX U OKOHYATCIIBbHBIX PE3YJILTATOB O6yquH$[ 110 AUCIUIIJIINHE. Omna IMPOBOAUTCS B
dbopme sK3aMeHa:

Dk3aMeH — (opMa OILICHKH 3HAHHH, MOJYYCHHBIX OOYUYAIOIIMMCS B MPOIECCE M3yYCHHS
Bcel JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB CaMOCTOSITEIILHOU pa6OTI:vI, CIIoco0OHOCTH MMPUMCHSATH
UX Ui pEIICHUs TMPaKTHYECKUX 3a7ad. ODK3aMEH, KaK IPaBWIO, MPOBOIUTCS B TIEPUOT
IK3aMCHAIIMOHHOW CECCHU M 3aBEpIIACTCS] aTTECTAIIMOHHOW OIEHKOW «OTIMYHO», «XOPOIIO»,
«yIIOBJICTBOPUTEIBHOY, «HEYIOBJICTBOPUTEIHLHOY.

DK3aMeH MOXeT ObITh OPraHM30BaH B JBYX (opMartax — YCTHBINW/ THUCHMEHHBINA (I10
Bor{pocaM) WM B BUAC KOMIIBIOTCPU3UPOBAHHOTO TECCTUPOBAHHA B CUCTEMC NHCTAHIIHOHHOTIO
obOyuenus ['YAII (CAO I'VAII).

IIpn mnpoBeneHMM NDPOMEKYTOYHOM AaTTECTAlMM MOTYT YUYWUTBIBATBCA PE3YJbTATHI
TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH.

B cnywae, ecau cTyAeHT NO YBaXMTEJIbHOM MpPUYMHE HE BBINOJHUI TpeOOBaHUS
TEKYIIEr0 KOHTPOJIA, €My IMPEIOCTaBISIeTCS BO3MOXHOCTh CHaTh 3aJ0JDKEHHOCTH TIO
[IPONYILIEHHBIM TEMaM.

dopma npoBeIeHHS TPOMEKYTOYHOM aTTECTAIUN — ITUChbMEHHAS.
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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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