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AHHOTaNINA

Juctumumaa «CUCTEMBI U METOJIbI UCKYCCTBEHHOTO MHTEIUIEKTA B 3JICKTPOIHEPTETUKEY
BXOJMUT B 00pa30BaTeNIbHYIO 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 OXBAaThIBA€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.

[IperonaBanre TUCHMIUIMHBI TPEIyCMaTpUBAeT cleayromue (OpMbl OpraHH3aIud
y4eOHOro mpoliecca: JIEKLUH, JJAO0OpaToOpHbIe PadOThI, MPAKTUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
pabota oOyuaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBbI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B hopme sk3amena (7 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 W TMPUMEHEHHEM CaMOOOYYArOMINXCs AJTOPUTMOB, M3BJICKAIOIIUX 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, acCOLMALNUU, YMEHbIICHHS
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 AMCUMILTMHBI OOYUYaIOLIUICS JOJDKEH 001alaTh 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
HAaUMEHOBAaHUE
KOMIIETEHIIUU JIOCTUKEHUS] KOMIIETEHIIUU
KOMIETCHIINH
OI1IK-2./1.1 3Haet MeTOALI pPa3padOTKHU
OIIK-2 Cnocoben A pasp
QJITOPUTMOB U IIPOTPAMMHOI0 00eCIeYeHus
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
MPUMCHSITh .
AQHAIUTUYECKON MIaTGOPMBI U/UIIH 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/IOHHBIC 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 MO TUCHUIUIHHE (M pactpeieieHUue ITOM TPYT0EMKOCTH 110 CEMECTPaM) MPECTABICHBI B

Tabnuie 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUILIINHBI
TpynoemMKocTs 110
Bun yueGHO# paboThI Bceero cemecTpam
Ne7
1 2 3
Oowan mpyooemKkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 17 17
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3anarus  (113), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
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)

3 (C3)| JIp KIT/KP
(dac) ("ac) (dac)

CP (uac)

Cemectp 7

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

Tema 1.1. Ochosbl UCKycCmeeHHo020 uHmeIeKma.
Tema 1.2. Hnmennekmyanvnvle uHghopmayuoHmvle
cucmemul.

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.




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 2 2 2 4
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 mooeneu
MAUUHHO20 0OYUeHUsL. 4 4 4 4
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. 4 4 4 4
Tema 5.2. Cocamue oaunblx.

Paznen 6. Ilpumenenne KoHBEHEPOB AJIs
ONTUMU3AIMH TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MO METOJOM
CETOYHOTO MOKCKA. 3 3 3 3
Tema 6.1. Onmumuzayus u HacCMpouxka mooeneu
MAWUHHO20 00YUeHUs.

Tema 6.2. Pewenue npukiaoHulx 3a0ad.

HUroro B cemectpe: 17 17 17 21

Utoro 17 17 17 0 21

[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.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO 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. llonsaTne « AckycCcTBeHHBIN HHTELIEKT». O0JacTh NPUMEHEHHUS

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
ciaboopMalii30BaHHbIX 3a/1a4. OMnupuieckuil TecT ThropuHra s OLleHKH
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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 obyuenue Kak 00HO U3 HANPAGIEHUU UCKYCCMBEHHO20
unmennexma. lloHsaTue «MamHHOE 00yueHuey. PakTophl, BIUAIONIIUE HA
3¢ PEKTUBHOCTh MAIIMHHOTO O0YUYEHHSI: TaHHbBIE, TPU3HAKH, MOJETH aJTOPUTMOB.
Tpu Buga mammuaHOrO 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 HEMPEPHIBHOM 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
«CXAaTHs TaHHBIX». BhIsBIEHNE acCOMATUBHBIX CBSI3EH.

Tema 2.4. Obyuenue c nooxkpennenuem. OCHOBHBIE pemiaeMble 3aaaun. O0nacTu
IpUMeHeHUsl. Pelrienre MHTEpakTUBHBIX 33/1a4 HAa OCHOBE 00Y4EHHUSI 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
MamMHHOro oOyueHus. [lpuHuunel popmMupoBaHUs TPEHUPOBOYHOTO 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. O1eHka npyu MHOTOKJIACCOBOM
knaccudukanuu. OLeHka KauecTBa MoJIeNIel perpecchy.

Tema 3.3. Ocobennocmu 6b160pa u cunepnapamempuieckol OnMmuMu3ayul
Mmooeneti mawunnozo ooydenus. OCOOEHHOCTH BbIOOpa ONTUMAIBHOM MOIen
MaimHHOTO 00y4yeHus. [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. Peasusanusi 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
oOyueHus nepcentpona Ha Python. Peanuzanus Moaenu 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 IIOMOIIN PETYspr3aui. MeTo1 OOpHBIX
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
o0yuenus. CiaydaiiHplii jec. Mojieib MalMHHOTO 00yUYeHHs Ha OCHOBE K OJimKaIimx
coceneii. HauBnbrii baitecoBckuii kaccudukarop. . Kommnosuiuu anroputMon
MalMHHOTrO 00y4yeHnus (ancambieBoe o0ydyenue). Komurer 60NbIIMHCTBA, O3TTHHT,
OYCTHHI, CTEKKHHT.

5 Pasnea 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 coaepxkarenbHbIX 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.

6. 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
Dopmsbl .
Ne TeMbl IpakTHUECKUX AR TIICCKIX TpynoeMKoCTb, |IpakTUUECKOi | pa3aena
n/m 3aHATUN p . (uac) MOATOTOBKH, | AUCIUI
3aHSATHH
(gac) JIUHBI
Cemectp 7
1 | Knacc uHTeNIeKTyanbHbIX rpymIoBast 1
3amad. OO0paboTKa JaHHBIX U
00paboTKka 3HaHUH. 2 1
ANTOPUTMBI KaK
dopmanu3zaiys 3HaHUH 00




00paboTKe JaHHBIX.

OO0yueHHe ¢ yIUTeIIeM.
OcHoBHBIE pelLIacMble
3aga4u. 3ajgada
KJaccudukanuu. 3agada
pEerpeccui.

rpynmnoBast

[TpenBaputensHas o6paboTka
JIAHHBIX B CHCTEMax
MAIIMHHOTO O0yYEeHHUSI.

IpyIIIoBas

Peanuzanus nepuentpoHa Ha
Python ¢ ucnons3zoBanuem
scikit-learn. TpeHupoBka
nepcenTpoHa.

AanTUBHEIA JTUHENHBIN
ueiipon (ADALINE).

rpynmnoBast

Mojeinp TOrucTHYECKON
perpeccun. Pemenue
po0JieMbl iepeoOydeHust
MIPU TTOMOITH
peryiaspu3anui.

MeTto1 OTTIOPHBIX BEKTOPOB
(SVM). Pemrenne
HEJIMHENHBIX 3a/1a4 SACPHBIM
MetogoM SVM.

rpynioBagd

Moaenn MalInHHOTO
0o0y4deHHs Ha OCHOBE
JIEPEBBEB PELICHUM.
Ciyuaiinblii jec.
Moenp MaIuHHOTO
00ydveHust Ha OCHOBE K
OJIMKAMIINX COCEIEH.
Hawusnebrii baitecoBckuii
KJIacCU(pUKATOP.

IpyInIoBas

1,5

Bcero

17

8,5

4.4. JlabopaTtopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIuIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTh

No

/o

HanmenoBanue mabopaTopHbIx paboT

TpynoemMkocTs,
(dac)

N3 Hux
MIPaKTUYECKOU
MOJATOTOBKH,
(uac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp

Pa3pabotka Mozienu TMHEHHOTO

apantuBHOro HeiipoHa (ADALINE) na
OCHOBe 0a30BOTr0 Kj1acca epcenTpoHa

Knaccugukanus Ha 0CHOBE EPCENTPOHHOM
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MOJIEJIN C UCIIOJIb30BAHUEM OMOIIMOTEKHA
Scikit-learn

3 | Krnaccudukamus Ha OCHOBE MOICTTH 3
JIOTUCTUYECKOU PErPECcCUu ¢ 2 1
ucnosb3oBanueM oubaroTeku Scikit-learn

4 | Krnaccudukamus METOIOM OIIOPHBIX 4
BEKTOPOB C UCTOJIH30BAHUEM OUOINOTEKU 2 1
Scikit-learn

5| Knaccudukanus TMHEHHO pa3aeaTnMbIX )
00BEKTOB (TpH MPU3HAKaA, YETHIPE KJlacca) ¢ 2 1
ucnoJip3oBanueM oudmmoreku Scikit-learn

6 | Knaccudukanus nuHelHO Hepa3aeIuMbIX 6
00BEKTOB C UCIIOJIB30BaHUEM OMOINOTEKHU 3 15
Scikit-learn

7 | Pemenune 3amauyu JUarHOCTHKHU 3-6
HEHCIIPAaBHOCTEH MOMIUITHUKOB KaYSHHS 110
pe3yapTaTaM BUOpAIMOHHBIX
HUCCIIEIOBAHUMN.

Bcero 17 8,5

4.5. BeInosHeHNe KypCcOBOTO POEKTa/ KypCOBOW pabOTHI
VY4eOHbIM MJITaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buel caMocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIE 7.

Tabnuna 7 — Bunibl caMmocToATebHOM paboThl U €€ TPYAO0EMKOCTh

B . Bceero, | Cemectp 7,
U] CAMOCTOATEIbHONU padOThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
10 10
nucuurnHel (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIEeMy KOHTPOIIIO v v
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13)
KonTponbubie pabotsl 3a04uHNKOB (KP3)
IToaroroBka kK MpoOMEXYTOUHOU 4 4
atrectrauuu (ITA)
Bcero: 21 21

5. Ilepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.
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6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI

[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B TadauIle 8.

Tabmuua 8— IlepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUI

HIudp/
URL aapec

bubnuorpadudeckas ccpuika

Komuectso
9K3EMILTSIPOB B
oubmoreke
(kpome
ANEKTPOHHBIX
IK3EMILUISIPOB)

URL.: https://bhv.ru/wp-
content/uploads/wpallimp
ort/files/pdfki/view 2978
978-601-11-0034-2.pdf
(mata oOpamieHwus:
14.05.2026), Peorcum
docmyna. c0000HbIU

Pamka, C. Mamunanoe ooyuenue ¢ PyTorch u
Scikit-Learn: ITep. ¢ aura. / C. Pamka, FO. Jlio,
B. Mupmxanunu. — Acrana: @onuanr, 2024. —
688 c.

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

rd/01010476613 (nara
obpamenus: 14.05.2026),
Peoxxcum oocmyna: ona
aA8MOPU30BAHHBIX
noJv3ogameineti

Pamka CebacTbsin, Muppxanuiu Baxu.
Python u mamiHHOE 00YUEHHE: MATHHHOE U
riyookoe o0yueHue ¢ ucnosnb3oBanuem Python,
scikit-learn u TensorFlow 2, 3-¢ uzn. Ilep. ¢
anri. — CII0.: «/Iunanextuxay, 2020. — 848 c.

URL: https://vk.com/wall-
26611081 8910 (nmara
oOpatuenus: 14.05.2026),
Peoxcum oocmyna:

Ilnac Banaep Q:keiik. Python mis cinoxsbIX
3a1a4: HayKa O JJaHHBIX. 2-€ MEXyHap. U3]l. —
Acrana: «Cnpunt byk», 2024. — 592 c.

Cc60000HbLI

URL: Kepon Opeaben. [IpukinagHoe MmalmmHHOE
https://search.rsl.ru/ru/reco | o6yuenue ¢ momompio Scikit-Learn, Keras u
rd/01010476606 (mata

obparmenus: 14.05.2026),
Pesxxcum oocmyna: ona

TensorFlow: koHmenmM, HHCTPYMEHTHI U
TEXHUKU JJI1 CO3AAHUA NHTCIUICKTYAJIbHBIX
cucreM, 2-¢ uza.: Ilep. ¢ anrin.— CII6.: OO0

aA8MOPU30BAHHBIX
noNb306amenet «/Imanextukay, 2020.—1040 c.
URL: Ipocus I:x. [Ipukiangnoe MmammHHOE 00yUYeHNE

https://codelibs.ru/priklad
noe-mashinnoe-
obuchenie-i-
iskusstvennyj-intellekt-
dlya-inzhenerov/ (nara
obparmenus: 14.05.2026),
Peoxxcum oocmyna:
c60000HbLIL

Y MCKYCCTBEHHBII MHTEJUIEKT JUIsl HHKEHEPOB:
Ilep. c anrn. — Acrana: AJIUCT, 2024. — 432 c.

URL:
https://coderbooksir.site/v
vedenie v_mashinnoe ob
uchenie_s_pomoshchyu p
ython _myuller 2017/
(mata obparneHus:

Anapeac Mrwiaiep, Capa I'Bugo. Beenenue B
MaIlMHHOE 00y4YeHHe ¢ moMompio python.
PykoBOJICTBO [171s1 CTIEIMATIMCTOB IO paboTe C
nanabiMu. — M.: UL «I'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/

14.05.2026), Peoicum
docmyna. c60000HbIU

URL: https://vk.com/wall-
26611081 8167 (mara
oOpatuenus: 14.05.2026),
Peoicum oocmyna:
€80000HUII

Ju0on Kpuc. MammnHoe o0yueHue ¢
ucnonb3oBanuem Python. CoopHuk perenTos:
ITep. ¢ anra. — CII6.: BXB-Iletepoypr, 2019.
— 384 c.: un.

URL:
https://progabook.ru/iskus
stvennyj-intellekt-s-
primerami/ (nara
obpamenus: 14.05.2026),
Peoxxcum oocmyna:
c60000HbIIL

Jskomu IlpaTuk. VMickycCTBEHHBIM HHTEIUIEKT C
npumepamu Ha Python.: Ilep. ¢ anrm. - CII6.:
00O "[Ilnanextuka", 2019. — 448 c.

URL: https://vk.com/wall-
78467318 1002 (nmara
oOpatuenus: 14.05.2026),
Peoxxcum oocmyna:
€80000HbIl

ITocTosmmT A. B. OCHOBBI HCKYCCTBEHHOTO
WHTEJUIEKTa B ipuMepax Ha Python.
CamoyuuTens. — 2-€ u3j., nepepad. u I01. —
CII6.: BXB-IlerepOypr, 2024. — 448 c.

7. IlepeyeHb AIMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

Ilepeuenn
TEJICKOMMYHHUKAIIMOHHOW ~CEeTH
npuBezeH B Tabnuue 9.
Tabmuuma 9 -

AIEKTPOHHBIX
«uTepHETY,

00pa3oBaTeNbHBIX pecypcoB MH(}OpPMaLOHHO-

HGO6XO,I[I/IMI>IX 11 OCBOCHHUA AMCLHIIIIMHBI

[lepeueHp BNEKTPOHHBIX 00pa30BATENBHBIX pECypcoB HHGOPMAIMOHHO-

TEJEKOMMYHUKAMOHHOU ceTu «HTepHET»

URL aapec

HanmenoBanue

https://pro.quap.ru/

DNeMEeHTHI 3JIEKTPOHHOT0 Kypca MO JUCHUILINHE pa3MelleHbI
BHyTpH DUOC I'VAII «MHTerpupoBanHas cpesia 00y4eHus»

https://proproprogs.ru/ml

Caiit «MamuHHoe 00ydeHHE»

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

CTpaHuIIa

[TpodeccronanbHbIN MHOOPMAIIMOHHO-aHATUTUYECKHH
pecypc, MOCBSIIEHHbBIN MalllUHHOMY O0y4Y€HHUIO,
pacro3HaBaHHIO 00pa30B U MHTEIUIEKTYalIbHOMY aHATU3Y
JTAHHBIX

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

CnpaBounuk 1o Python s Data Science ot JIkeiika
BanpeplInaca:

http://archive.ics.uci.edu

Penosurtopuit mammuHoro odyuenust Kanudopuuiickoro
yHuBepcurera B MpBaline

http://python.org

OdurmanpHbIi callT s3bika Python

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

Juctpudytus Python, npenHasnadeHHbIi 115
KpyMHOMacIITabOHOW 00paboTKU JaHHBIX, TPOTrHO3HON
AQHAJTUTUKK U HAYYHBIX BeIYMCIeHUH Anaconda

https://github.com/1377877404/

Ha6op JaHHBIX I10 BI/I6paI_II/IOHHBIM HNCCIICIOBAHUAM
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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

CWRU

AHBTepHaTI/IBHLIe CCBIJIKH JIA

MOALINUITHUKOB Kau€HUs1 MOXKHO 3arpy3uTs ¢ canra LlenTpa
JIaHHBIX O MOAIMIHUKaX YHHBepcuTeTa Kelic Bectepn

CKAYMBAHUS JTAHHBIX: Peseps (Case Western Reserve University (CWRU) Bearing

https://github.com/AiChiXiaoXiongBi

Data Center)

ngGan/CWRU-dataset

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

dataset

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOT UM

8.1. [lepeyenbp mporpaMMHOr0 0OECHeueHUs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLHUIIUHE.
[lepeueHsb UCMONIB3yEMOr0 IPOrpaMMHOT0 o0ecrieueHus npeacrasieH B Tabuune 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /i HaunmenoBanue
1 DnexTpoHHas HHPOpMAIMOHHO-00pa3oBarenbHas cpena ['Y AIl «aTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyanukamu ['YAII (BBeaeHa B
skcrryatanuio nmpukazom ['YAII ot 06.06.2017 Ne 05-215/17), nepedern Moayseit u
ux GYHKIIHOHATbHOE HA3HAYCHUE U3JI0KEHBI 110 cChUIke https://quap.ru/it/system/iso
2 OdunmanbHbIil callT 00pa30BaTeNbHOI OpraHu3aluu B ceTH «HTepHeT
(https://quap.ru/), paspabotan corpyauukamu ['YAII (BBeeH B 3KCILTyaTaIHIO
[Tpukazom I'VAIT ot 23.03.2023 Ne 05-145/23)
3 Microsoft Office 2019 (morosop I'VAIIL, undopmaiius o JUIEH3UH MIPEICTABICHA 110
cepuike https://guap.ru/it/system/iso/po)
4 Anaconda3-2025.12-2-Windows-x86 64 (ruyenszuu GPL/LGPL/MPL)
5 Python 3.13.9 64-bit  (ruyenzuu GPL/LGPL/MPL)
6 Spyder 6.1.0 (muyensuu GPL/LGPL/MPL)
8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu

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

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

1

DnexTpoHHbIH Katanor 6nbmmoreku ['Y Al ¢ moctymom k 6a3e MOITHOTEKCTOBBIX
m3nanmii (https:/lib.guap.ru.), tocTyn yepe3 TUUHBIN KaOMHET YUTaTENs OMOINOTEKN
I'VAII

2 Hayunas snexkrponnas 6udnunoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes
TUYHbIN KabuHeT yntarens oudnuorexu 'Y ATl a taxxke no IP -agpecam ['Y AII

3 OBC «Jlanw» (https://e.lanbook.com/), mocTyn yepe3 IMUHBINA KAOWHET YUTATEIIS
oubmmorexku ['YAIIL a Taxke mo IP -anpecam I'VAIIL

4 3BbC Znanium (https://znanium.ru/), noctym 4epe3 TMYHBII KAOMHET YUTATEIS
oubmmorexku ['YAIL a taxoke mo IP -anpecam I'VAIIL

5 Omnnaiin-kaura «CripaBoYHUK IO HayKe o JaHHBIX Python»
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.htmi

6 JlataceTsl M0 MaTHHHOMY O0YYEeHHUIO
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https://github.com/1377877404/CWRU
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. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCIUIIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHUUYECKON 0a3bl

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

CrennanusupoBaHHas MeOEsb; TEXHUUECKUE CPEICTBA Mopckasi, 1.67, mut. A)

o0y4eHus, ciryKalue JUlsl IpeICTaBIeHUs] yueOHOM
nH(popManuu OOIBIION ayaAUuTOpUn; HaAOOP
JeMOHCTpallMOHHOT0 060pynoBanus (MHTepakTUBHBIHI
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [IDBM — 1 mrt.);
ObecrieueH 10CTYH B 3JIEKTPOHHYO HHPOPMAILIMOHHO-
obpazoBatenbHyto cpeny 'Y AIl no nokansHoH
BBIYHCIUTEIILHOM ceTH WM Touke gocrymna WiFi.

2 | JJaboparopusi KOMIIBIOTEPHOT'O MOJICITUPOBAHHUS: 31-04 (yn. bonbimas
— CcIeuuanu3upoBaHHas MeOeIb; Mopckas, 1.67, mut. A)
— TEXHMYECKHE CpelIcTBa OOydeHHUs, Ciayxalue IS
npencraBieHus yueOHoi uHopmanuu; [I9BM - ucrei
nnrepaktuBHbli HTC- 1 mt.

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

ObecniedeH 10CTyM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-
obpazoBatenbHyto cpeny I'YAIl no nokansHoOH
BBIUHCIIUTENBHOM ceTu min Touke gocryna WiFi.

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl IPOBEACHHS IPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomMeXyToO4HON aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
Crircok BOMPOCOB K 9K3aMEHY;
OK3aMeH
TecTsl.

[Ipumeuanne: *sx3aMeHaIOHHBIE OMIIETHI (POPMHUPYIOTCS HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIIbI 15.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHS C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHJIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMHA
5-0aiupHas mKana P P (popwrpo
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http://archive.ics.uci.edu/ml/datasets.php

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 IOJIOKCHUS C MPAKTHYCCKOU
«3auTEHO» NeSATENILHOCTHIO HAPABIICHUS;

— 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,
o0 CYWICCTBY HM3JIaracTt €ro, OIUupasChb Ha 3HAHUA TOJIBKO OCHOBHOM

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

— c1ab0 apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsieTcs B (OPMYIMPOBAHUY BBIBOJIOB U 0000IICHUN;

— 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  IpHU
«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 KOHTPOJIbHBIE 3a/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 omnpenenenue mnousTuio «MckyccrBenusiii untemiekt». [loscaure | OITK-2.J1.1
TepMuHbl  «Cia0blii  MCKYCCTBEHHBIH  WHTEIUIEKT» U «CUIBHBINA
HCKYCCTBEHHBIN MUHTEIIIEKT?. [lepeuncaure 0COOEHHOCTH
cnabodopmMann30BaHHBIX 3a7ad Kak OCHOBHOW 00JIacTH TPUMEHEHUs
TEXHOJIOTMII HCKYCCTBEHHOrO HHTe/UIekTa. IlpuBenure mnpumepsl Takux
3a/ay.

2. Tlo xakoMy NpU3HAKy MOXKHO BBLIEIMTHh HWHTEJUIEKTyalbHbIE 33JaYdl Cpeiu
apyrux 3amad  oOpabotku  uHpopmanmu?  IlpuBegure  mpumepsl
MHTEJJIEKTYaIbHBIX 3a7a4. [losicHuTe, YTO Ha3bIBalOT MHTEUIEKTYaJIbHBIMU
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I/IHq)OpMaI_II/IOHHBIMI/I TCXHOJIOTUAMMU.

. Jlaitte ompenenenne mnousATHIO «MamuHHOE oOydeHue». C deM CBSI3aHO

CBOMCTBO 0OyueHust B Takux mojnemsx? Ilepeuncnute 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 CIIOCOOHOCTH
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. [IpuBeauTe NOCTAaHOBKY 3aladdl OOyYEHHUS C Yy4YUTENIEM.
[lepeurciure TUMBI 33724 OOYUYEHHS C YUUTEJIEM, B 3aBUCMMOCTH OT BHJIa
MHOKECTBA  JIOMYCTUMBIX  OTBeTOB. [losicHUTE, 4YTO  Ha3bIBaeTCs
MPU3HAKOBBIM OMHUCAaHUEM OOBEKTa U3 MHOXKECTBA UCCIICTYEMbIX 0OBEKTOB.
Kakwue Turibl npu3HaKkoB CyIECTBYIOT?

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. Ilepeunciure Hanbosee xapakTepHbIE 00JACTH HCIIOJIB30BAHUS
o0yuenus 6e3 yuntens. Kakue Tunsl 3a1a4 pemaroTcss 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
IpUMEeHEeHUs 00yUYeHHUs C MOAKPEIIEHUEM.

. TlosicauTe 0COOEHHOCTH OLIEHKU KadecTBa paboThl KinaccudukaTopa. [Touemy

ko3pduuueHT  omMOOYHBIX  KiIaccuukauuii 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
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 IMPHHATHUS
pemenusi? TlosicHuTe Takoe MoBeNEeHUE NAHHBIX 3aBUcUMOCTel. [losicHuTe,
4TO Takoe «uepa F1», kKak oHa onmpeenseTcs U AJs Yero UCIoJIb3yeTcsl.
[TosicuuTe, KaK UCHONB3YyeTCsl KpuBas pabodyeil XapakTepUCTUKHU MPUEMHUKA
(ROC) nmns omenku kadecTBa paboThl Kiaccudukatopa. Ilpusenute
XapaKTepHbI BHUJ JAaHHOM KpuBoM. Kak BbeIrmsaur KpuBas paOoueit
XapaKTEePUCTUKN MPUEMHUKA MPH YUCTO CiaydaiHOM knaccuduxammu? s
KaKuX Iesied OOBIYHO HCHOJIB3YETCSl M3MEpEHUe IUIOIMAau IOJ KpPUBOM
paboueii xapakrepuctuku npuémuanka (AUC)?

[losicHuTe, Kak CTPOWUTCS MaTpUlla HETOYHOCTEM IPU MHOTOKJIACCOBOU
kiaccupukanuy. Kak MOXXHO OLIEHUTh TOYHOCTHh M MOJHOTY JUIS KaXJOTO
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 0600mIaromel ClIOCOOHOCTH MOJEIN MAIIHHHOTO
oOyuenus. Kakue Tpu€MBI HCIONB3YIOTCS UISI  TEOPETHYECKOW U
AMIUPUYECKOM OLICHKH obo0maromiein CIOCOOHOCTH: OLICHKA
MaTeMaTHYECKOTO OXXKHUIAHHUS CPEJHHX TIOTePh, OICHKAa BEPOSATHOCTHU
nepeoOy4yeHHs, OIICHKa Ha OTJIOXeHHbIXx maHHbix (hold-out), omenka
CKOJIB3SIIETr0 KOHTpoJIs (Cross-validation).

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

[TosicHuTe TOHATHSA CMELICHHS, TUCIIEPCUHA U HEYCTPAHHMOM IMOTPEITHOCTH
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 oOyuaromieli BBIOOPKH (Kpusvie 06yuenus,
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 METOJa TPAJUEHTHOTO cIycka. [[akeTHBII M CTOXaCTHYECKU
TPaIUCHTHBIN CITYCK.

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

OOydyenne MoJAeNM JIOTUCTUYECKOW perpeccuu. Pemienue mpoOiieMsl
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 TMOMOIIM METOJIa OMOPHBIX BEKTOPOB.

JoGaBnenne k  Habopy  JaHHBIX  JOMOJHUTENBHBIX  MPHU3HAKOB.

Hcnonp3oBanue npusHakoB Onu3octu. RBF-gynknus kak ¢pyHkus nogolus.

l'unepnapaMerprueckass ONTUMHU3ALMA MOJENEeH MAIIUHHOTO OOy4YeHUSI.

Hcnonp3oBaHue  pemérdaroro  MOWcKa Il BeIOOpa  HAWMITYYIIUX

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 ciydaitHoro yeca. OCOOCHHOCTH MOJETH. 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.

[Ipuémbr mpenBapuTenbHON 00paOOTKM JaHHBIX B MOJEISX MAIIMHHOTO
oOyuenus. Permenune mpoOneMbl ¢ HEIOCTAIOIIMMHU JaHHBIMHU, 00paboTKa
KAaTEerOpHaNIbHbIX (UMEHHbIX U NOpPAOKOEbIX) 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).

BeigeneHne MpHU3HAKOB: CKaTHE JAHHBIX C  IOMOINBI  [TOHWYKCHHUSI
pPa3MEpPHOCTH TMPOCTPAHCTBA NPU3HAKOB. AHAIN3 TJIABHBIX KOMIIOHEHT
(Principal Component Analysis). JIuHe#HbIli TUCKPUMHHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

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

AncambneBoe oOyuenue. bBycrtunr (boosting). Anropurmsr Boostl,
amantuBHbIN Oyctunr (AdaBoost), rpaguentusiii Oyctunr (GBM).
AmncambieBoe o0yuenue. Ctekkusr (Stacking).

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

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

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

Kon
WHJIUKATOpa

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuens TeM Ui BHIOTHEHUSI KypCOBOTO MPOEKTa/ KypCcOBOMl pabOThl MpeCTaBICHBI
B TaOauIe 17.
Tabmuna 17 — Ilepeyerb TeM i BHIIOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

Ne i/m
paboTHI

[TpuMepHBIii TepeueHb TEM TSI BBITOJIHEHUS KYPCOBOTO IMPOEKTa/ KypCOBOU

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHbl B Tadmuie 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, BEIOEpUTE NPABMIBHBINA OTBET U 3aIMIINTE 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 HEIMHEHHYIO B3aMMOCBS3b;
B) IlepemenHble HE UMEIOT HETMHEWHON B3aUMOCBS3H;
I') IlepeMeHHbIE NMEIOT MAKCUMAJIBHYIO JTMHEHHYIO B3aMMOCBSI3b (TaK Kak
3HAYEHHE OICHKH | - OTCYTCTBHE B3aNMOCBSI3H).
2 Kak cBsi3anbl M1y co00i TNIOTHOCTH pacrpe/ieNieHust 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 Mozemb ciioxkHee (00Ie€ KOMIUICKCHOH );

) TloBbicuTh KadecTBO 0OydaromIeil BRIOOPKH IMyTEM CHIDKEHIS 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

Bo3MOKHBIMH peLIeHUsIMH TPOOIEMbI HET000YUEHUS SBIISIOTCS:

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

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

B) YmenbpmeHue orpanrnueHuid MOIEH (HApUMED, CHIDKEHUE BETHIUHBI
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

19




3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHo6JIeHUe COomeemcmeust

Huctpykius: [IpounTaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaXk10M MO3UIMHU, JaHHOH B
JIEBOM CTOJIOLE, MOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIMIO B TPABOM CTOJIOLE

9 YcTaHOBHTE COOTBETCTBHE. THITBI MPU3HAKOB B MamIuMHHOM 0oOyueHwn u | OIIK-2.J1.1
HUX ONHMCaHuE OIIK-2.J1.6
1 KomnmuecTBeHHBIC A) TlepemenHas, KOTOpast U3MEPSICTCS B peaIbHBIX

(HeTPepBIBHBIC) YHUCIIaX, HAaPUMEP, BO3PACT WK JOXOJ
2 KareropuasbHbie b) Ilepemennas, koTopas IPUHUMACT 3HAYCHUS U3
(mmckpeTHbIE) OTPaHMYCHHOTO MHOXECTBA, HAIPUMED, IO HITH
1BET
3 TlopsimkoBbie B) KareropuanbsHelii mpru3HAK, KOTOPBIA MOXKET OBITH
YIOPSI0YCH, HATPUMED, OIICHKA IPOJIKTa TI0 IIIKae
orlag05
4 bunapHBIC 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 COIUATIBHBIX CETEH
10 Cocrapistonue ook 0000IICHUS MOJICNIA MAIIMHHOTO 00yYeHUs OIIK-2.1.1
OIIK-2.]1.6

1 Cwmemenue A) Cucrematuyeckas omuOKa, CBsA3aHHAs C HEBEPHBIMHU
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 Jucnepecust 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, arperupoBaHue Pe3yIbTATOB JJIs
MOJY4YEHHUs] OKOHYATEIbHOTO IPOTHO3a

2 Bycruar (Boosting) B) Crnoco6 moctpoeHus nocieaoBaTeIbHOCTH
CIa0bIX MOJIETIeH, KK ast ClIeAyIomas
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

20




HCIIOJIBb30BAaHO

12

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

1 L1 perymsprarmst A) Meton, KOTOpsIi q00aBmseT mrpad K
(Lasso) (byHKITHOHATY TIOTEPh 10 a0COTIOTHON BEIIMYMHE
KO3 PHUIHNEHTOB MOJIENH, ITO3BOJISET MPOBOIUTD
0oTOOp MPHU3HAKOB
2 L2 perynspuzarmst B) Meton, xotopslii nobaBiseT mrpad K
(Ridge) (yHKLIMOHATY MTOTEPh MO KBaApaTy 3HAYCHUN
K03 (HUITUEHTOB MOJIENH, CIIOCOOCTBYET
YMEHBIIIEHUIO BeCOB KOd(h(pHUITMEeHTOB
3 Elastic Net B) Merton, xotopsiii coBmemaet B cebe L1 u L2
PETYISPHU3aIHIO, TIO3BOJISICT OATaHCHPOBATH
MEKIy 0TOOPOM TPH3HAKOB M COKPALICHUEM
BECOB
4 Dropout I') Texnuka, KOTOpas NpUMEHsIETCS 1Jis1 O0pHOBI ¢
repeo0ydeHneM HEHPOHHBIX CeTe, 3aKIIF0YaeTCs
B CIIy4allHOM MCKJIFOYEHHUH YaCTH HEMPOHOB B
polecce 00y4eHus
1) Texuuka, KOTOpas UCTIONB3YETCS IS
ONITHMH3ALUH TpoLiecca 00yUIeHUsI, 3aKII0YaeTCs
B OCTaHOBKE OOyUeHHS MOJIEITN Ha paHHHUX
JTamnax, Korja HeT 3HAaYUTEIFHOTO IPUPOCTa
Ka4yecTBa

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

OHpG,I[GJ'H/ITC TMOCICA0BATECIbHOCTD ITPUHATHUA UHTCIUICKTYaJIbHBIX peH.IeHI/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, MacIITa0OMPOBaHUE ITPU3HAKOB, 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 MOCIIe0BaTEIbHOCTh ITAOB B3aUMO/ICHCTBHSI 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: [TpounTaiiTe TEKCT M 3aIIUIIATE Pa3BepHYTHI 000CHOBAHHBIM 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 mogen. | 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 ITPH 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 KOHKPETHBIC
apryMEHTBI, HCTIOJIb3YeMbIC TIPH BEIOOpPE OTBETOB.

IMonHoe coBnangeHNe ¢ BEpHBIM OTBETOM — | Gat.

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

3-it TMN. 3ajgaHKe 3aKPHITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHS CYUTACTCS BEPHBIM, €CIIM YCTAHOBIICHBI 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 THIA HA YCTAHOBJICHUE TTOCICIOBATEILHOCTH CUUTACTCS BEPHBIM, €CITH MPABUIBHO
yKa3aHa BCs IOCIIe0BaTeIbHOCTD U P.

IMonHoe coBnaneHne ¢ BEpHbIM OTBETOM — | Oat.

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

5-if THN. 3agaHne OTKPHITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIH OTBET COBIIAIAET C STAJTOHHBIM
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 6ostee 1 ommOKu\0TBET HEMTPaBHIBHBIA\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. ITpn nomomm Qpynknum make blobs () u3 monyna sklearn.datasets (cm.
IpUMEp HUXKE) CTEHEPUPOBATh UCXO/IHBIE JaHHBIE IS 33/1a4M Kiaccuukanuu:

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

- MacCHB LIEJIEBBIX METOK, MPEACTABIIAIOINI Ba Kilacca.
[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 pasaencHue Habopa JaHHBIX HAa 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 PEUICHUN TPU TTOMOIUTH ()YHKITHH
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, COJIEPIKAILYIO 110 J1Ba pu3HaKa i S00 npumMepos;

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

- pa3MEpPHOCTH MaCCUBOB ITPU3HAKOB U LIEJIEBBIX METOK;

- MacCUB YHUKQJIbHBIX 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(PUKAINH C UCIIOJIb30BAHUEM MOJICIIN JJOTHCTHYECKOT
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 BHIOOPKHU.

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

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 KITACCUOUKALINA C UCITOJIb3OBAHUEM METOIA OIIOPHBIX 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, IIPEICTABIIIONINH J1Ba Kjacca.
[TocTpouTs rpaduk, 0TOOpaxarOIUil pacrpeieieHne KIacCoB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha meuats:

- pa3MEPHOCTU MAaCCUBOB MPU3HAKOB U LIEJIEBBIX METOK;

- MacCUB YHUKAJIbHBIX METOK KJIACCOB.

2. BoinmonHuTh pasjaeneHue Habopa TaHHbIX HAa 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 Ki1accupukaTopa Ha TECTOBBIX JAHHbBIX.

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 PEUICHUN TIPU TIOMOITH (PYHKIHH
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
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHMs s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHHE 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
JOCTMDKEHUH HaydyHOM MbIciau. B yueOHOM mporecce JEKIUs 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 JTUCIUILTHHAMU.

[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 TBOPYECKOI pabOThl COBMECTHO C IIPEIOIaBATEIIEM;

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

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TOJIyueHHE 3HAaHUKH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH H 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);

— MOJIy4Y€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMBIX TEPMUHOB U IIOHATHUI.

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

CTpyKTypa Mpe1ocTaBIeHus JIEKIIMOHHOTO MaTepraa:

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

BerynutenbHas yacTh onpenenser Ha3BaHue TEMbI, IUIaH U 1elb JeKuu. OHa npu3BaHa
3aMHTEPECOBATh W HACTPOWUTH AYIUTOPHIO. B 3TON YacTu JEKIMM H3JIaraercsi aKTyalbHOCTbD,
OCHOBHAs UJes, CBA3b JAHHOM JIEKIUH C NPEAbIAYIIMMHU 3aHATUSAMHU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10kHO ObITh KPATKUM U 1ieJIeHANPaBICHHBIM.

B OCHOBHOI uacTH JEKIUHM pearu3yeTcss HaydHOe COJCpKaHWE TEeMbI, BCE TJIaBHBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCS CUCTEMA JI0OKA3aTENIbCTB C MCIIOJIb30BaHUEM Haubolee
11eJ1€c000pa3HbIX METOAMYECKUX MPUEMOB. Kax1pli1 ydeOHBIN BONPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIAMH, JIOTUYECKU TOJBOJSAIIMMU CTYI€HTOB K CJIEYIOLUIEMY BOIIPOCY JIEKIIHH.

3akirounTeIbHas YacTh UMEET LeNNblo 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJIe JIEKLINY, JIOTHUECKH 3aBeplias e€ Kak 11eJOCTHOE TBOPEHUE.

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. Meroanueckue yka3aHHs IS OOyYaroIIUXCS 10 MPOXOXKICHHIO TMPAKTHUYECKUX
3aHATUN.

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

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBIsSETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YUYaAIOLIUMCS IPAKTHUECKUX 3aHATHI:

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

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

— OBJAJCHHE HOBBIMH METOJaMH M METOJUKAMHU H3y4YeHHs KOHKPETHOW yueOHOI
JUCIUIINHBI,
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— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITIOJTHEHUS 3aJJaHUI;

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

TpeOoBaHUs K IPOBEACHUIO IPAKTHYECKUX 3aHATHI

[IpakTudeckue 3aHATHS TMPOBOJATCS B KOMIBIOTEPHOM KJIACCE C HCIOJIb30BaHUEM
MaKeTOB MPOrpaMM pa3pabOTKM W OTJIAJKH IPOTPAMMHOIO OOCCIEYCHHS AUCTPpUOyTHBA
Anaconda.

Anaconda — J[luctpubyruB Python, npegHa3HaYCHHBIH UIsS KpPYIHOMACIITaOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIWTHUKHM U HAYYHBIX BBIYHCICHUN OT KomnaHuu Continuum
Analytics. OTo OecruiaTHBIA, BKJIIOYas KOMMEPUYECKOE HCIOJIb30BaHWE, M TOTOBBIM K
UCTIOJIB30BaHUIO B Cpejle OpedanpusaTus auctpuOytuB Python, koropseiii o0benuHsSET Bce
KJIFOUeBbIe OMOIMOTEKH, HEOOXOIMMBIE ISl paOOTHI B 00J1aCTH HAYKH O JJAHHBIX, MATEMaTUKH U
paspabotku. Anaconda yxe Bkmtouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakThveckre 3aHATHS MPEANONAraloT padoTy 1O WHAMBUAYAILHOMY 33JIaHUIO,
CBS3aHHOMY C pa3paOOTKOM U OTIAAKOM POOOTOTEXHUYECKUX CUCTEM 00pabOTKH MHPOPMALIUH.

[To pe3ympTaTamM KaKJIOTO MPAKTHYECKOTO 3aJaHMs JOJDKCH OBITh IMOATOTOBICH OTYET,
coJIepXKaIfii HeOOXOIUMBbIC TEOPETUUECKHIE CBEJICHHUS, IUCTHHTH M-TIPOrpaMM, TTIOCTPOCHHBIC B
MPOIIECCe BHIMIOTHEHHS PabOThl rpaduueckue 3aBUCUMOCTH W T.NM. Kaknmelid oT4€T HOKEH
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 yka3aHusl A OOydarolUMXCsl 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 XapaKTEPUCTHKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

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

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

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIIMHE;

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

3aanne 1 TpeOOBaHMS K ITPOBEIEHUIO Ja00PATOPHBIX padoT
JlaGoparopHble pabOTHI, NPETyCMOTPEHHbIE B JTaHHOM Kypce, BBINOIHIIOTCS B

KOMIIBIOTCPHOM KJIACCE HA MEPCOHAJIbBHOM KOMIIBIOTEPEC C UCIIOJIB30BAHUCM IMAKETOB MOAACPIKKN

pa3pabOTKH M OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moarotroBku K - JlabopaTopHOM  paboTe  HEOOXOAMMO — HM3YYHTh
COOTBETCTBYIOIIIE METOJUYECKHE YKa3aHUS M IMOBTOPUTH JIEKIIMOHHBIA MaTepwal, KOTOPBIH
OTHOCHUTCS K TeM€ pabOoThl.
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Ilepen Hauanom BBINOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHAENBHYIO MHANKy JUIs
co3/1aBacMbIX B paboTe (haillioB U YCTAaHOBUTH €€ B CHCTEME KayecTBE TEKYIIEW IUPEKTOPHH.
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 JallbHEUIIero nCroab30BaHus Ipu 0(hOPMIIEHUH OTYETA.

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:

— (pamMuIHIO, UM M OTYECTBO CTYJIEHTA, BBIIMOJIHUBIIETO PA0OTY;

— 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
BBINOJIHEHUSI paOOThI;

— 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;

— BeIBoIBI 110 padore.

Tpebosanus K 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 HayudHO-UcClefoBaTeNnbCcKo 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 OLICHKaMM XpaHATCS Ha Kadenpe, a OTYETHI B BJIEKTPOHHON (opMe JOJKHBI
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 JUIsi OOYJaIOUIMXCS 110 MPOXOKIACHUIO CAMOCTOSITEITHHOM
paboThI

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

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

U HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IO6pCTaCMLIX 3HaHHI>i, oOecreuynBaeT BBICOKHIA
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YPOBEHb YCIIEBAEMOCTH B TIEpHOJ OOYUYCHHs, TIOMOTAeT IIOJYYUTh HABBIKH TOBBIIICHUS
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 0OyUeHUs).

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIINHBL.

Texymuii KOHTPOJIb BKIIIOYAET B CEOSI:

—  KOHTpOJIb I1OCEIIAEMOCTH;

— YCTHBIHM OIIPOC IO MaTepuajiaM JICKIIH;

— YCTHBIH OIIPOC N0 MPAKTUUYECKUM 3aHITHSIM.

— 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 pa3[esioB AMCLMIUIMHBL, a TAKK€ IPOBEPKU OTYETOB O BBIIOJHEHUU
IPAKTUYECKUX 3aJaHui, 3arpykeHHbIX cTyneHToM B DOC I'VAIL

Pe3ynbTarhl TEKYIIEro KOHTPOJISE MOTYT YUUTHIBATHCS IPU MPOBEACHUN POMEKYTOUHON
aTTeCTallH.

11.8. Metoau4eckue yKa3zaHUs JUIsl O0Oy4aroONIMXCs MO MPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.
[IpomexxyTrounast ~ aTrecTamusi  OOy4alolmUXCS  TMPEAYyCMaTpUBaeT  OIEHUBAHUE

MPOMEIKYTOUYHBIX U OKOHYATCIIbHBIX PE3YJIbTATOB O6quHI/I$[ 10 AUCHIUIIJIIUHE. Omna IIpOBOAUTCA B
dbopme sK3aMeHa:

Dk3aMeH — (opMa OILCHKU 3HAHHM, MOJYYCHHBIX OOYYAIOIIMMCS B MPOIECCEe M3YUCHUS
Bcel JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbIKOB CaMOCTOSITEIILHOU pa6OTI:vI, CIIoco0OHOCTH MMPUMCHSATH
UX JUIs pEIICHUs TMPaKTHUECKUX 3ajad. DK3aMEH, KaK NpaBWIIO, IMPOBOJUTCS B MEPUOJ
9K3aMCHAIIMOHHOW CECCHU M 3aBEpIIACTCSl aTTECTAIIMOHHOW OIICHKOW «OTIMYHO», «XOPOIIOY,
«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).

IIpp mnpoBeneHMM NDPOMEKYTOYHOM AaTTECTAlMM MOTYT YYUTBIBAaTbCA PE3YJIBTATHI
TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH.

B cnywae, eciau cTylAeHT NO YBaXMTEIbHOW MpPUUMHE HE BBINOJHUI TpeOOBaHUSA
TEKYIIEr0 KOHTPOJIA, €My IMPEIOCTaBISIeTCS BO3MOXHOCTh CHaTh 3aJ0JDKEHHOCTH TIO
[IPONYILIEHHBIM TEMaM.

dopma npoBeIeHHS TPOMEKYTOYHOM aTTeCTAIUN — TMChbMEHHAS.
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Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI

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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