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AHHOTaNINA

HucnummmHa «MamuHHOe 00y4YeHHe M aHallM3 JaHHBIX» BXOJIUT B 00pa30BaTeIbHYIO
IPOrpaMMy BBICILIEr0 00pa30BaHUs — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/

CIIELUAIILHOCTH 13.04.02 «DIIEeKTPOIHEPreTUKa u IEKTPOTEXHUKA»
HanpaBieHHocTH/cienanu3aimy  «[{udpoBas  sHepretuka». JlucuuiuimHa —peanusyercs
Kadeapoii «Ne32».

JlucuuiuinHa HaueseHa Ha QOpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIMX KOMIIETEHIIWNA:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MNPOOJEMHBIX CUTyalud Ha
OCHOBE CUCTEMHOTI0 [T0JIX0/]a, BEIpabaThIBaTh CTPATErHIO IEHCTBUI»

OIIK-2 «Cnoco0OeH MpUMEHSATh COBPEMEHHBIE METOJbI HCCIECIOBAaHHS, OLEHHBATH H
IPEICTABIATh PE3YJIbTAThI BBINOJIHEHHONW PabOTh»

I[IK-3  «cnocoOeH  NPUMEHATh  TEXHOJNOTUM  IU(PPOBBIX  JIBOWHUKOB IS
MH(POPMALIMOHHOTO MOJIETMPOBAHUS 00BEKTOB NPO(HECCHOHAIBHOM NEeSITEIbHOCTH. »

CopepxaHue NUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C IMPUMEHEHHEM
METOI0B MAIIMHHOIO OOY4YeHHs M MHTEUICKTYalbHOTO aHajiu3a IaHHbIX IPH pPELICHUU
NPUKJIAJIHBIX 33/1a4 B 0071aCTH 3JCKTPOIHEPTETUKH U DJICKTPOTEXHHUKH.

[IpenonaBanre TUCHMIUIMHBI IpelycMaTpUBaeT clieayromue (OopMbl OpraHU3aLuu
y4eOHOTro Ipolecca: JEKIUH, IPaKTUYECKUE 3aHITHSL, CAMOCTOSITENIbHAs padoTa 00y4aroIIerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBbI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAs aTTecTanus B popme AudQepeHIIMPOBAHHOTO 3a4eTa
(1 cemectp).

OO0mast TpyA0eMKOCTh OCBOSHUS JMCIMILIMHBI COCTaBIseT 3 3adeTHBIX eawHmibl, 108
4acoB.

SA3bIK 00y4YeHUs 10 AUCIHHUIUIMHE «PYCCKUN»



1. TIlepedeHp MIaHUPYEMBIX PE3YyIHTATOB OOYUEHHS MO AUCIHUIUINHE

1.1. Ilenu npenonaBaHus IUCUUIUIMHBI — (OPMHUPOBAHME Y CTYACHTOB KOMILIEKCA
npodecCHOHAIBHBIX 3HAHUH U YMEHHH B 00JIACTH MAIIMHHOTO OOYYEeHHUS! U MHTEIICKTYaJIbHOTO
aHau3a JIaHHbBIX.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BEICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MTUCHMIUIMHBI OOyYaroIIUics NOJDKEH 00iajarh CileqyIoIuMH
KOMIIETEHIIMSIMU WM UX Y9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [epeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna) Kon n Kon n HanMeHOBaHUE UHAMKATOPA
HalMEHOBaHHE
KOMITETEHIINH JOCTH>KEHUS] KOMIIETEHIIUT
KOMIIETEHINH
VYK-1.3.2 3Hath nudppoBbIC PECYPCHI,
WHCTPYMEHTHI M CEPBHCHI, BKITIOYAS
MHTEJUIEKTYaJIbHbIC, I PELICHUs
YK-1 Cnocoben Y > WL P o
3a1a4/mpooieM mpodeCcCHOHATBEHON
OCYILECTBIIATh
. JeSITeIbHOCTH
KPUTHYECKHUI aHAIIN3
VK-1.Y.1 ymeTh UCKaTh HYXHbIE
POOJIEMHBIX
. MCTOYHUKU MH(POPMALIUH; aHATU3UPOBATh,
YHuBepcanbHbIE CUTyalUil HA OCHOBE
COXpaHSTh U NIEpeAaBaTh HHPOPMAIUIO C
KOMIIETEeHIIUH CHUCTEMHOT0
HoxOMa UCIOJIb30BaHUEM LIU(POBBIX CPE/ICTB;
’ BbIpa0aThIBaTh CTPATErHI0 AEUCTBUN AJIs
BbIpabaThIBaTh .
peleHust podIeMHON CUTyaluu
CTpaTeruio
. . VK-1.B.2 Bnaners HaBbIKaMu
necTBuit
UCIOJIb30BAaHUS aJITOPUTMOB U LIU(PPOBBIX
CPEJICTB, IPeAHa3HAYEHHbIX Ul aHaI13a
uHpOpMaLUU U JaHHBIX
OIIK-2 Cnocoben
IIPUMEHSATH OIIK-2.J1.2 BeIOUpaeT U MpUMeHseT
COBpPEMEHHBIE COBPEMEHHBIE CPEJICTBA MIPEICTABICHUS U
METO/IbI 00pabOTKM JAHHBIX, HCHOIb3YET AJTOPUTMBI
O6menpodeccuoHanbHbIE | UCCIIEIOBAHMS, MaITUHHOTO O0Y4YECHHS
KOMIIETEHIIUH OLICHUBATH U OIIK-2.J1.4 3HaeT MeTo bl pa3paboTKH
MIPEJICTaBISITh aJITCOPUTMOB U ITPOrPaMMHOT0O O0ecTieueHus
pe3yibTaThl B PaMKax CHCTEM MCKYCCTBEHHOI'O
BBITTOJTHEHHOMN MHTEJUIEKTa
paboThI
[1K-3 cniocoben
IMK-3. 1.1 popmupyer
TPUMEHATD KJ1accu(pUIUpoBaHHyt0 0a3y TaHHBIX O
TEXHOJIOTUHI P Yo basy
COCTOSTHUU 3JIEKTPOIHEPIETUUECKUX
U (POBBIX
o 00BEKTOB M CUCTEM JJIsl IOCTPOEHUS
[TpodeccuonanbHble JTIBOWHUKOB TSI -
MH(OPMALIMOHHBIX MOJIeTeH
KOMITETEHIIH UH(POPMAIIMOHHOTO
[TK-3. /1.4 ucrionb3yeT METOIbI pa3pabOTKH
MOJIETTUPOBAHUS
OpPUTHUHAIIBHBIX aJITOPUTMOB U
00BEKTOB .
. | MPOTpaMMHBIX PEUICHUH C UCTIOIH30BAHNEM
npodeccuoHanbHOM .
COBPEMEHHBIX TEXHOJIOTUN
JESITENIBHOCTH.




2. Mecro nucuurumHbl B cTpyktype Ol
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YYarOIIUMHCS

IIpU U3YUCHUU CIICAYIOINX JUCIUIIINH:

— «MaremMaTHdecKie METOAbI 1 MOACIH B HAYVUHBIX HCCICAOBAHUAX,

- ((3JICKTDH‘-I€CKI/IC CHUCTCMBI U CCTHU .

3HaHUs, TOJYYCHHBIE TPH HM3YyYEHWHM MaTepuaia JaHHOW JUCIHMIUIMHBI, MMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU N3YYEHUU APYTUX JUCHUTLINH:
— «MHTEIUIEKTYaJIbHbIE CUCTEMBI DHEPIOCOEPEKEHUS Y,

— «lIudpoBble IBOMHUKH B DIEKTPOIHEPIETUKE,

- ((3JICKTDI/I‘-IGCKI/IC CHUCTCMBI U CCTU».

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI

Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI O TUCHMIUIUHE (M paclpeie]ICeHUEe ITOM TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCIHTIIINHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKkocmp OuUCyUnJIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 6 6
AyoumopHusie 3anamus, BCETo vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
17 17
(dac)
naboparopusie pabotsl (JIP), (dac)
KypcoBoii npoekT (padota) (KII, KP), (4ac)
9K3aMeH, (Jac)
Camocmosamenvnas paboma, Bcero (Jac) 74 74
Buo npomesrcymounoit ammecmayuu: 3auet, | udd.
nudd. 3auer, sx3amed (3auer, udd. 3au, Ik3.) 3ad. . sau.

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTLIMHEI 110 pa3eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUIINHBL, X TPYAOEMKOCTh

Pasznessl, TeMBI TUCITAIIIINHEI Jexunn | 113 (C3) P KIVKP CP (gac)
’ (dac) (dac) (qac) (qac)
Cewmectp 1

Paznen 1. Ilonsatue «MarmmHaHOE O0ydeHUEY.
MainuHHOe 00y4YeHUE ¥ UCKYCCTBEHHBIN
WHTEJIICKT.

Beeoenue. [Ipeomem oucyuniunsl u ee 5 9 12
3adavu.

Tema 1.1. Mawunnoe obyyeHue Kax 00HO U3
HANpasieHutl UCKyCCmeeHH020 UHMelIeKmd.

Tema 1.2. Obyuenue c yyumenem.




Tema 1.3. Obyuenue be3 yuumens.
Tema 1.4. Obyuenue c nookpenienuem.

Paznen 2. OCHOBHBIE 3TaIbl MAITUHHOTO
oOydenus. Moaenu MalmMHHOTO 00yUeHuUst

Tema 2.1. Ocnogmbie smanvl MAWUHHO20
00yuenus, Ux Ha3HayeHue U OCHOBHbIEe
ocobeHHoCcmu.

. 4 4 15

Tema 2.2. Ouenxa xauecmea mooeneti
MAWUHHO20 00YUeHUs.

Tema 2.3. Ocobennocmu evlbopa u
eunepnapamempuieckon OnMmuMu3ayuu mooeJeu
MAWUHHO20 00YYeHUs.

Pazmen 3.  Peamuzamust ~ aJrOpuTMOB
MamuHHOTO 00y4deHuss Ha Python. Monmyny
NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 3.1. Ilpoepammuas peanuzayus
Mooenel MauuHH020 00YyYeHUsl. 4 4 16

Tema 3.2. OcHosHble oubauomexu
MAWUHHO20 00YUeHUs.

Tema 3.3. OcHosHvie moOdenu

Kaaccuguxayuu.
Paznen 4. [IlpemoOpaboTka JaHHBIX B
CUCTEMax MAIIMHHOTO O0y4YCHHUSI. 4 4 16

Tema 4.1. Texnuku npedobopabomku.
Tema 4.2. Corcamue 0anHbIX.

Paznen 5. [Ipumenenne KoHBEHEPOB s
ONTHUMM3ALMKU TOTOKOB onepauunii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIEJIe METOIOM
CETOYHOTO MOMCKA. 3 3 15

Tema 5.1. Onmumusayus u Hacmpouxa
Mooenel MauuHH020 00yYeHUsl.

Tema 5.2. Pewenue npukiaonvlx 3a0au.

Hroro B cemectpe: 17 17 74

Hroro 17 17 0 0 74

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

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

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHHMOHHOTI'O [UKJIA

Home o
p Ha3BaHI/Ie 158 conepmaHI/Ie pa3)1en013 U TEM JICKIIMOHHBIX 3aHATUN
pazaena
1 Pa3pnen 1. [lonsitue «MamuHHoe 00yueHue». MammuHoe o0yyeHne U

MCKYCCTBEHHbBII HHTEJUIEKT.

Bseoenue. [Ipeomem oucyunaunel u ee 3adauu. CTpPYKTypa U COJepKaHUE
JIMCITUILTHHBL. B3aMMOCBSI3b U3ydaeMO JUCIUILIMHBI C PYTHMHU TUCIIUTUTAHAMEA
y4eOHOro Mm1aHa. XapakTepruCTUKA OCHOBHOM U IOTTOTHUTEILHON JIUTEPATYPBHI.
OO0r11ast XapaKTepUCTHKA METOOB M PA3/IesIOB, BXOSIINX B MPEIMETHYIO 00JIACTh —




MammHHOe o0ydyenue. O6acTh MPUMEHEHHS U 331a4H, pelIaeMble TEXHOIOTUIMU
MAaIIMHHOTO 00y4Y€eHUs, OCHOBHBIE IOHITUS U 0003HAUCHHUS.

Tema 1.1. Mawunnoe obyyenue Kax 00HO U3 HANPABGLEHUL UCKYCCNBEHHO20
unmennexma. llonarue «MammHHOe oOyueHuey». akTopbl, BIUSIONUE HA
3P PEKTUBHOCTh MAIIMHHOTO O0YYSHHS: JaHHbIE, TIPU3HAKU, MOJEIIN aJlTOPUTMOB.
Tpu Buga MammHHOrO 00y4yeHus. @opManbHasi IOCTAaHOBKA 33/1a4U MAIIMHHOTO
o0y4deHus

Tema 1.2. Obyuenue c yuumenem. OCHOBHBIC pernaembie 3a1aun. O0macTu
npuMeHenus. [Iporno3upoBanue Ha ocHOBe 00y4YeHHs ¢ yuuTeaeM. 3agada
KJIacCHU(UKAILlMU - paclo3HaBaHHE METOK KJIacCOB. 3ajaua perpeccuu - mpecKa3anue
3HAYEHUI HENPEPBHIBHOM LEIEBOM MEPEMEHHOM.

Tema 1.3. Obyuenue de3 yuumens. OCHOBHBIE periaembie 3agaun. O01acTu
npuMeHeHus. OOHapyKeHUE CKPBITBIX CTPYKTYp MPH oMo o0yueHus 6e3
yuutens. BolsBieHre noArpyIm npu nomouny kiacrepusanuu. CHIDKEHNe
Pa3MEpHOCTH JIJIS «CKATHsI JTaHHBIX». BIsBIEHNE acCOLIMATUBHBIX CBS3EH.

Tema 1.4. Obyuenue c nookpennenuem. OCHOBHBIC pPeIlIacMbIC 3a/1a4H.
O6uacTu npuMeHeHus. Pellienne MHTEpaKTUBHBIX 3a]]a4 Ha OCHOBE O0yUYEHUS C
MOJIKPEIUICHUEM;

Pa3pnen 2. OcHOBHBIE 3TaNbl MAIIMHHOTO 00y4YeHusi. Moaesin MallIMHHOTO
00yueHust

Tema 2.1. OcnosHuvle smansvt MAWUHHO20 00YYEeHUs, UX HA3HAYEeHUEe U OCHOBHbIe
ocobennocmu. Monenu MammHHOTO 00y4eHus. [IpenBapurensaas 00paboTka
JAHHBIX B CHCTEMaxX MAlIMHHOIo 00ydeHus. Jtan «O0ydeHue» B cucreMax
MaluHHOTO 00y4eHus. [IpuHimmbl popMupoBaHus TPEHUPOBOYHOTO Habopa
NaHHbIX. Vcronp3oBaHue nepekpécTHON MpoBepKU. | unepnapamerpuyeckas
ONTUMU3AIHS. DTl OIEHKH 00001IaroIeii ClTOCOOHOCTH B CHCTEMaX MAITMHHOTO
o0OyueHusl.

Tema 2.2. Oyenka kauecmea mooeneti mauunnoz2o ooydenusi. (OCHOBHbBIC
METPHUKH OLIEHKH KauecTBa paboThl kiaccudukaropa. OLeHKa Npu MHOTOKJIACCOBOM
kjaccugukanuu. O1eHKa KauecTBa MOJIENe perpeccui.

Tema 2.3. Ocobennocmu b160pa u cunepnapamempuieckoi OnmumMu3ayul
Mooeneu mauwiuHno2o ooyuenus. OcoOEHHOCTH BbIOOpa ONTUMAIBLHON MOJETN
MammHHoro ooydenus. [IpoGiema nepeobydenus u HeqooOyueHus. Tumnoas
3aBHCUMOCTB MEXKIY CIOKHOCTHIO MOJEITH MAaIlTMHHOTO OOYUYEHHSI U OLIEHKOM e€
3 pexTUBHOCTH. THIOBas 3aBUCUMOCTb OLIEHKU (P PEeKTUBHOCTU Moeneit
MAaIIMHHOIO 00y4YeHus OT pazMepa o0ydaromien nocaea0BaTelIbHOCTH.

Paznen 3. Peasmsaunusi ajnropuTrMoB MamIMHHOrO o0ydeHusi Ha Python.
Moxyan NumPy, Pandas, MatPlotLib, Scikit-Learn

Tema 3.1. Ilpoepammuas peanuzayus mooenei MauuHH020 00yYeHUsl.
Ctpoenue u ¢yHKIMH OnoIorndeckoro HelipoHa. Peanuzarus kinacca Perceptron u
anropuTMa oOydenus nepcentpona Ha Python. Peanuzanus Mmoaenu anantuBHOTO
muneriHoro Heiipona (ADALINE). Tpenuposka ADALINE meronamu nmakeTHoro u
CTOXAaCTUYECKOTO IPAJHEHTHOTO CIycKa. [nHaMuyeckoe o0ydeHue.

Tema 3.2. Ocnoguvie Oubnuomexu mawiuHnozo odyuenus. Moaymu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

Peanmu3zanus nepuentpona Ha Python ¢ ucnons3oBanuewm scikit-learn.
TpenupoBka mnepcentpoHa.

Tema 3.3. OcnosHvle mooenu kraccugurayuy. Mopaenb JOTUCTUYECKON

perpeccun. TpeHHUPOBKA JOTMCTHYECKON pEerpecCHOHHOM Moenu B scikit-learn.
Penienue npoGieMsl nepeoOyyeH st TPU MOMOILM peryisipu3anud. MeTo1 ONOpHBIX
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BekTopoB (SVM). Knaccudukanus ¢ MakCHMaJIbHBIM 3330pOM U C MATKUM 3a30pOM
Ha ocHoBe SVM. Pemenne HeNMMHEHHBIX 3a71a4 siiepHBIM MeToioM SVM. Mogaenu
MAaIIMHHOTO O0y4YeHHUsI Ha OCHOBE JiepeBbeB penieHnii. OObsICHEHNE pe3yabTaToB
o6yuenwus. CiaydaiiHslii 1ec. Moienb MalMHHOTO 00y4YeHHst Ha OCHOBE K
ommkaimmx coceneil. HamBublit baitecoBckuii knaccudukarop. Kommosummn
JITOPUTMOB MAIIMHHOTO 00y4YeHus (aHcamoOieBoe o0ydenue). Komurer
OOJBIIMHCTBA, OATTUHT, OyCTUHT, CTEKKHHT.

Pa3nes 4. [IpenodpadoTka JaHHBIX B CHCTEMaX MAIMHHOIO 00y4eHusl.
Tema 4.1. Texnuxu npedodbpabomxu.  PemeHue mnpoOIeMbl MPOMYIISHHBIX
naHHbeIx. OOpaboTka KaTeropuanbHBIX JaHHBIX. Pa30mBka Habopa JaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOAMHOKeCTBa. [IpuBeneHrne NMPU3HAKOB K OJIMHAKOBOM]
mikane. OToop copepkaTeapbHbIX NpU3HAKOB. OlpeneneHe Ba)KHOCTH TPU3HAKOB.
Tema 4.2. Cocamue Oamnvix. CHWKEHHE PAa3MEPHOCTH 0€3 YYUTENsl HAa OCHOBE
aHaJIM3a TJaBHBIX KOMIIOHEHT. (CkaTue MaHHBIX C YYHUTEJIEM IyTeM JIMHEWHOIO
JTUCKPUMHUHAHTHOTO aHalIu3a. SIAepHBIi METOJA aHajiu3a TJIABHBIX KOMIIOHEHT JIjif]
HEJIMHEWHBIX OTOOpaXKEHUM.

Pa3znen 5. [IpumeHenune KOHBeepPOB AJIs1 ONTUMHU3AIUM IOTOKOB ONEPALUii.
Hacrpoiika MalImHHO0-00y4aeMbIX MoO/iejieil MeTOI0M CEeTOYHOI0 MOUCKA.

Tema 5.1. Onmumuzayus u HacMpouKa mooenet MauUHHO2O
ob6yuenus. OnTUMH3ALMS IOTOKOB ONEpALUi IPU MOMOLIY KOHBeMepoB. ToHKas
HACTpOIiKa MOJIeieil METO/IOM CETOYHOTO TIOUCKA.

Tema 5.2. Pewenue npukiaouwix 3aoay. IlpornozupoBaHue 3HAUCHUM
HENPEPHIBHOM 11€JIeBOM MIepeMEHHON Ha OCHOBE PerpecCHOHHOro aHanuza. Pabora ¢
HEMapKUPOBAaHHBIMH JTAHHBIMHU - KIIACTEPHBINA aHau3. TpeHnpOBKa HCKYCCTBEHHBIX
HEHPOHHBIX CeTel /Ui pacro3HaBaHus n300paxeHuil. OCHOBHBIE TEHACHIIUN
Pa3BUTHS TEXHOJIOTUH MAaTMHHOTO 00Yy4eHUS

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHUECKUX 3aHATHIA U X TPYIOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

M3 Hux Ne
Ne TeMbl pakTHUECKUX Dopmel TpynoeMKocTb, |IpakTUUECKOi | pa3aena
n/m 3aHATUN fpaKTiriceicx (gac) MOATOTOBKH, |AUCIUI
SaATHH (gac) JIUHBI
Cemectp 1
1 | Pa3pabotka moaenu IpyNIoBast 2 1 1
JIMHENHOTO aJalTUBHOTO
Heiipona (ADALINE) na
OCHOBE 0a30BOI0 Kjlacca
nepcenTpoHa
2 | Knaccudwukamus Ha OCHOBE rpynmnoBast 3 1 2,3
NEepCeNTPOHHON MOJIEIH C
UCTIOJIb30BaHUEM
oubmmorekn Scikit-learn
3 | Knaccudukanus Ha ocHOBe IpyNIoBast 3 1 2-5
MOJIEJIN JJOTUCTUYECKON




perpeccuu ¢
UCTIOJIb30BaHUEM
oubmmoteku Scikit-learn
4 | Knaccudukamus METOIOM rpymmoBas 3 1 2-5
OTIOPHBIX BEKTOPOB C
UCTIOJIb30BaHUEM
oubmmoteku Scikit-learn
5 | Knaccudukanus muHeitHO rpymnmoBas 3 1 2-5
pa3eaMbIX 00BEKTOB (TpH
NpU3HAKa, YeThIpe Kiacca)
C MCIIOIh30BAaHUEM
oubmmoreku Scikit-learn
6 | Knaccudukarnus TuHeHO rpyIIoBast 3 1 2-5
HEepa3JIeIMMBIX 0OBEKTOB C
MCIIOJIb30BaHUEM
oubmmoreku Scikit-learn
Bceero 17 6
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh IPUBECHBI B TabmuIe 6.
Tabnuua 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmeHnoBaHue 1a00paTOpHBIX pabOT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bcero

4.5. BelnosHeHNe KypcoBOro NpoeKkTa/ KypcoBOH paboThI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh MPUBEIEHBI B TabnuLe /.
Tabauna 7 — Busbl caMmocToATeIbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHOI paboThl
qac qac
1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania 50 50
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Homamaee 3aganne (/13)
Kontposbuble pabotsl 3a04HukoB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 14 14
arrectanuu (I1A)




Beero: | 74 | 74 |

5. [lepedyeHn yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl IS CAMOCTOSITEILHON PadOThl OOYYAIOLIMXCSl YKa3aHbl B

IL.11. pa3aenoB 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUN

[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3/IaHUMN IIpUBeieH B Tabmuile 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

[udp/
URL anpec

bubnuorpaduyeckas ccpiika

KomuectBo

9K3EMILISIPOB B
onoImoTeKe

(kpome
AIIEKTPOHHBIX

AK3EMILISIPOB)

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

docmyna. c60000HbIU

Pamka, C. Mamunrnoe o0ydenue ¢ PyTorch u
Scikit-Learn: Ilep. ¢ anran. / C. Pamka, 1O. JTio,
B. Mupmxamuiu. — Acrana: @onuant, 2024, —
688 c.

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

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

Pamka CebdacTbsan, Muppxanmim Baxun.
Python u mammHHOE 00y4EHHE: MALTMHHOE U
riyookoe o0y4eHue ¢ ucnosb3oBanuem Python,
scikit-learn u TensorFlow 2, 3-¢ u3n. Ilep. ¢
anri. — CII6.: «/Inanextukay, 2020. — 848 c.

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

IInac Bangep HAaxeiik. Python ans crnoxHbIx
3a/1ay: HayKa O JIAHHBIX. 2-€ MEXIyHap. U3l. —
Acrana: «Cnpunt byk», 2024. — 592 c.

€80000HbIII

URL: Kepon Opeaben. [IpuknagHoe MammHHOE
https://search.rsl.ru/ru/reco | o6yuenue ¢ momompro Scikit-Learn, Keras u
rd/01010476606 (nara TensorFlow: koHuenumm, KHCTPYMEHTHI 1

obpamenus: 14.05.2026),
Peoscum oocmyna: ons

TEXHUKH JIJIS1 CO3/IaHHS MHTEIUICKTYaIbHBIX
cuctem, 2-e uz.: Ilep. ¢ anrn.— CI16.: OO0

A8MOPU30BAHHBIX
HONb306aMene «/Imanextukay, 2020.—1040 c.
URL: Ipocus I:x. [Ipukiangnoe MmammHHOE 00yUYeHNE

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

n I/ICKyCCTBeHHBII\/’I HUHTCJUICKT JJIsI HHXKCHCPOB:
Ilep. ¢ anrn. — Acrana: AJIUCT, 2024. — 432 c.

URL:

Anapeac Mrwiaiep, Capa I'Bugo. Beenenue B
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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/v | mamuHaHOE 00yUeHue ¢ moMolnbko python.

vedenie_v_mashinnoe_ob | PykoBoacTBo mist CHeMAaInCTOB O padoTe ¢

uchenie_s_pomoshchYu P | japgpmm. — M.: HILT «eBrcetan, 2017, — 393 c.
ython_myuller 2017/

(mata oOpamieHwus:
14.05.2026), Peorcum
docmyna: c0000HbLI

URL.: https://vk.com/wall- | a60u Kpuc. Marmraaoe o0ydeHue ¢

26611081 8167 (nara ucnonb3zoBanueM Python. COopHUK perienToB:
obpamenns: 14.05.2026), | 11ep. ¢ anrm. — CII6.: BXB-ITetepbypr, 2019.
Peotcum oocmyna: 384 e L

€80000HbII

URL: Jaxommm Ilpatuk. McKycCcTBEHHBIN HHTEIUIEKT C
https://progabook.ru/iskus | ppumepamu na Python.: Iep. ¢ auri. - CII6.:
stvennyj-intellekt-s- 000 "Jlnanexruka", 2019. 448 c.

primerami/ (mara
obpamienus: 14.05.2026),

Peoxxcum oocmyna:
€80000HbII

URL: https://vk.com/wall- | TlocToaut A. B. OCHOBBI HCKYCCTBEHHOTO
78467318 1002 (nara MHTEJJIEKTa B ipuMepax Ha Python.
oOpaenus: 14.05.2026), CaMoy4uTens. — 2-€ u311., mepepad. u 101, —

Peoscum oocmyna: ' ] P
c60600mblll CI16.: BXB-IlerepGypr, 2024. — 448 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTn «HTepHEeT»

URL anpec HaumenoBanue
https://pro.quap.ru/ DJIeMEHTBI DJICKTPOHHOTO Kypca M0 JUCIUILTUHE pa3MeIleHbI

BHYTpU DUOC I'VAII «MHTerpupoBanHas cpejia 00y4eHus»

https://proproprogs.ru/mi Caiit «MammHHOe 00ydeHue»

http://www.machinelearning.ru/ | IIpodeccnoHanbHbIN HHPOPMATUOHHO-AHATUTHICCKHIA
wiki/index.php?title=3arnaBHas | pecypc, MOCBSIIEHHbII MallUHHOMY 00y4Y€HHUIO,

CTpaHHIA pAacro3HaBaHUIO 0OPA30B U MHTEIUICKTYAIbHOMY aHAIN3Y
JTAHHBIX

https://jakevdp.github.io/Python | CnpaBounuk mo Python mnst Data Science ot Jlxeiika
DataScienceHandbook/05.06- Banpepllnaca:
linear-regression.html

http://archive.ics.uci.edu Penosutopuit MmamuuaOTO 00y4eHus KamudopHuuiickoro
yHuBepcurera B MpBaline
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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
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 OdunuanpHbIi caiiT s3pika Python

https://www.anaconda.com/dow | Jluctpubytus Python, npeanasnadeHHbIi 115

nload/success KpYITHOMACIITaOHOM 00pabOTKK JaHHBIX, IPOTHO3HOM

AHAJIMTUKHW U HAYYHbIX BBRIUMCIeHUH Anaconda

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEeMOT0 TIpPH OCYIIECTBICHUU

06p330BaTeJ'IBHOFO mponecca 1mo JUCLHUIIINHE.

[lepeueHsb UCIONIB3yEMOr0 IPOrPaMMHOT0 oOectieueHus npeacrasieH B Tabuune 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHus

Ne /i HaunmenoBanue
1 DnexTpoHHas HHPOopMaAIMOHHO-00pa3oBarenbHas cpena ['Y AIl « AaTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl (BBenena B
skcrryatanuio mpukazom ['YAII ot 06.06.2017 Ne 05-215/17), nepedern Moaymeit u
ux GYHKIIHOHATbHOE HA3HAYCHUE U3JI0KEHBI 110 cChUIke https://quap.ru/it/system/iso
2 OdunmanbHbIi caliT 00pa3oBaTeNbHON Opranu3anuu B ceTH «HTepHeT»
(https://quap.ru/), paspabotan corpyauukamu ['YAII (BBeeH B 3KCILTyaTaIHIO
[Tpukazom I'YAIT ot 23.03.2023 Ne 05-145/23)
3 Microsoft Office 2019 (morosop I'VAIIL, undopmarius o JIUIEH3UH MIPEACTaBICHA 10
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. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu

OCYHICCTBJIICHUU O6pa3OBaTeJIBHOFO npornecca nmo AMCIUILINHE

[lepeueHp uCHOIB3yEMBIX HMH(POPMAILIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIEH B

Tabaure 11.

Tabauna 11— Ilepeuenb HHGOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmMmenoBanue

1

DnekTpoHHbIH Kataior oubanoTeku ['Y AIl ¢ moctymnom k 6a3e MOJTHOTEKCTOBBIX
nznanmii (https://1ib.quap.ru.), moctyn yepes TMYHBIA KAOUHET YUTATENST OUOITMOTEKH
T'VAII

2 Hayunas snekrponnas 6udnuoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes
TU4HbIN KabuHet ynurtarens oubnuorexu 'Y AIL a taxxke no IP -anpecam 'Y AIL

3 3BC «Jlanb» (https://e.lanbook.com/), noctyn yepe3 nu4HBIT KAOWHET YHTATEIS
oubmmorexku ['YAIL a taxke mo IP -anpecam I'VAIIL

4 3BbC Znanium (https://znanium.ru/), noctym yepe3 TMYHBII KAOMHET YUTATEIS
o6ubmmorexku ['YAIL a taxxe no IP -anpecam I'VAIIL

5 Omnmnaiin-kaura «CripaBoYHUK 0 HayKe 0 JaHHbIX Python»
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html

6 JlataceTsl 110 MATMHHOMY O0Y4YEHHUIO

http://archive.ics.uci.edu/ml/datasets.php
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http://python.org/
https://www.anaconda.com/download/success
https://www.anaconda.com/download/success
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 HanmMeHnoBaHue 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, ciryKalue JUlsl IpeICTaBIeHUs yueOHOH
nHpopManuu OOJIBIION ayAUTOpUM; HAOOP
JIeMOHCTpaLlMOHHOT0 000opynoBanus (M HTepakTHBHBIN
MYJIbTUCEHCOPHBIN AUCIUIEH HA NIEPEKATHON CTOMKE
FocusTouch lnaronans 70" — 1 mr., [I9BM — 1 mrt.);
ObecrieueH 10CTyH B 3JIEKTPOHHYO0 HHPOPMAILIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoOH
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
npencrapicHust yueOnod wuHpopmammu; [I9BM - Jlucroeit
nnrepaktuBHbii HTC- 1 mt.

JlaboparopHoe obGopynosanme: [I9BM — «Mecro pabouee
aBTOMAaTU3HPOBAHHOE» — 18 mT.

ObecrieueH 10CTyH B 3JIEKTPOHHYO0 HHPOPMAILIMOHHO-
obpazoBatenbHyto cpeny I'YAII no nokansHoON
BBIYHCIIUTEIILHOM ceTH WM Touke gocrymna WiFi.

10. Onenounble cpeacTBa AJIs MPOBEIEHUS IPOMEXKYTOUHOM aTTeCTalluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHs MPOMEKYTOYHOH aTTeCTaIllul

Bug HpOMC)KyTO‘-IHOﬁ aTTCCTallu1 Hepequb OILCHOYHBIX CPEACTB

Crnircok BONpocCoB;

uddbepeHIUPOBaHHBIN 3a4ET
Jlndpepenump Tectnr;

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI OOYyJaloUIMMHCS TIPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET HCIOIB30BaThCS
100-6annpHast ~ mIKajla ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL

Tabnuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OreHKa KOMITETEHITUH

XapakTepucTuka c(hopMUPOBaHHBIX KOMIIETEHIMHA

5-0ayuIpHAas mIKaIa

13




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

«OTJIIMYHO»
(Ga4YTCHO»

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHa,

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

— ONMpasiCh Ha 3HAHHWS OCHOBHOM W JONMOJHHUTEIBHOW JIMTEPATYPHI,
TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHUS C MPAKTHYCCKOU
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 .

(XOPOLIO»
(Ga4YTCHO»

OOyyarommiics:

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

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOGHHBIE 3HAHUS C MPAKTUYECKOW JEeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIEHHMS;

— BJIAJICET CUCTEMOMU CIEeIMAIU3UPOBAHHBIX TTOHSITHIA.

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

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— o0yyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIONYCKaeT HEeCYIIECTBEHHBIE OMOKA U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIpaBJICHUS,

— c1ab0 apryMeHTUPYET HayYHbIC MTOJIOKEHNS,

— 3aTpyAHsieTcs B (OPMYIMPOBAHUY BBIBOJIOB U 0000IICHUN;

— YaCTHYHO BJIAJICET CUCTEMOM CITeIIUMAIM3UPOBAHHBIX IIOHITHH.

— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3amaHuil .

HCYIOBJIICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— o0ydJaromiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
Marepuana;

— JIOTYCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  INpHU
paccMOTpeHHH PobIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,

— He (OpMYIHPYET BHIBOJOB M 000OIICHUH.

— NPaBUJILHO BBINOJIHUI MeHee 51% TecTOBbIX 3ajaHuil .

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

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Ne /it [Tepedyens BompocoB (3a1av) st IK3aMeHa A
WHIMKaTopa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npezcrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! 1t qudd. 3auera
Ne Kon
Ilepeuens Bon B 1151 i . 3auera
/1 CpeHeHb BONPOCOB M M. 3ae WHAWKATOpa

1. Haiitre omnpenenenue mnoustuio «MckyccTBeHuslii untemiekt. Iloscuurte | YK-1.3.2
TepMuHbl  «CraOblii  MCKycCTBEHHBIM  wHTeWeKT» U «CwpHbnd | YK-1.V.1

HMCKYCCTBEHHBIN

UHTEIIEKT?. [Iepeuncaure ocobennoctu | YK-1.B.2
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cmabogopMaM30BaHHBIX 33a4 KaK OCHOBHOM O0JIACTH TMpPUMEHEHUS
TEXHOJIOTHIl HCKYCCTBEHHOTo HHTe/iekTa. [lpuBeaute mnpumepsl TakuX
3azad.

2. Tlo kakoMy IpU3HAKYy MOXHO BBLACIUTH MHTEIUICKTYyaJbHbIE 33aJa4Md CpPEAU
apyrux  3amad  obpaborkum  uHpopmanumu?  IIpuBenure  mpuMepsl
MHTEJJICKTYaIbHBIX 3a1a4. [losicHuTe, YTO Ha3bIBAlOT MHTEIEKTYaJIbHBIMU
WH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH.

3. Haiite ompenenenue moHATHIO «MamuHHOe oOydeHue». C 4UeM CBS3aHO
CBOWCTBO 00yueHHs B Takux Mozaeisx? Ilepeuncinre oCHOBHBIE (aKTOPHI,
BiUsione Ha 3(G(EKTUBHOCTh HCIONB30BAHUS METOJO0B MAIIMHHOIO
o0OydeHus1, ¥ TaliTe UM KPaTKYIO XapaKTePUCTHUKY.

4. TlpuBenute KiacCU(PHUKAIUIO CHCTEM MAIIMHHOTO OOYYEeHHS MO 00BEMY H
TUITy KOHTPOJS BO BpeMsl OOYYCHHs, B 3aBUCUMOCTH OT CIIOCOOHOCTHU
00yJaThCsl Ha OCHOBE IMOTOKA BXOJSIIMUX JaHHBIX, IO CIIOCOO0Y 0000IIeH s
3HaHuM. JlaliTe KpaTKyr0 XapakTepUCTUKY IIEPEUUCICHHBIM KJaccaM
CHUCTEM.

5. IloscHure ocoOeHHOCTH OOY4YEHMsI C Y4YUTENEeM KakK BHJAa MAIIMHHOTO
oOyuenns. [lpuBenuTe TOCTaHOBKY 3aJaddl OOYYEHHS C YYUTEIIEM.
[lepeuncnure TUIBI 33724 OOYYEHHs C yYUTENIeM, B 3aBUCMMOCTH OT BHJA
MHOKECTBA  JIOITYCTUMBIX  OTBETOB. [lOsSICHWUTE, 4YTO  HAa3BIBACTCS
MPU3HAKOBBIM OMHCAaHUEM OOBEKTa U3 MHOXECTBA HUCCIEYEMbIX OOBEKTOB.
Kakwue ThIbI MPU3HAKOB CYIIECTBYIOT?

6. IlepeunciuTe OCHOBHBIE 3Talbl PELICHMs 3aJa4d MALIMHHOTO OOYy4YeHHus ¢
yuuteneM. [losicHute copep:kanue KakKaoro sramna.

7. Tlosicuure ocoOeHHOCTH oOOy4yeHHMs Oe3 yuuTels Kak BUAA MAIIUHHOIO
oOyuenwus. Ilepeuncnure Hambosee XapakTepHbIe OOJIACTH HCIIOIB30BAHUS
oOyueHnust 6e3 yuurens. Kakue TUIbI 3ajjau peraroTcst METoiaMu 00ydeHust
0e3 yuutensa? JlaiiTe KpaTKyro XapakTEpUCTUKY 3TUM 3a/ladaM.

8. Ilosicuure 0coOeHHOCTH O0Y4YEHHUsl C MOJKPENJIeHHEM Kak BHJIa MAIIUHHOTO
oOyuenus. IlpuBenuTe MOCTaHOBKY 3aJauu OOYYEHUS C MOJKPEIICHHEM.
Onummre cxemy B3aMMOJEHCTBUSL areHTa €O CpeNoW IpH peaau3aluu
oOyueHnuss ¢ mnoakpemieHueMm. Ilepeuucnure XapakTepHble 00J1aCTH
npUMEeHEeHHs 00y4YeHHUs C MOAKPEIUIEHUEM.

9. TlosicHuTe 0COOEHHOCTH OLIEHKU KadecTBa paboThl kinaccudukartopa. [Touemy
KO3 UIIUEHT OLIMOOYHBIX KJ1accupuKauui " IIPaBUIBHOCTH
KJaccu(uKauyu He Bcerga SABIAIOTC () (EKTUBHBIMU  IOKa3aTeNsIMU
kauecTBa Kkiaccuuxanuu? UYUrto Takoe warpuma HerouHocTe? Kax
ONpENeNIUTh TOYHOCTh M MOJHOTY KJIACCU(pUKAIMHU C HCHOJIb30BAHUEM
Matpuilbl  HetouHocted?  Kakme  ocobeHHOCTHM — Kilaccudukaropa
XapaKTEepU3yIT TOYHOCTh U MOJIHOTA?

10. Kak BBITISAAT  TUNOBBIE  3aBUCHMOCTH  TOYHOCTH  OT  TIOJHOTHI
KJaccu(uKaluy, a TakkKe TOYHOCTH M TOJHOTHI OT MOpOra IMPHHATHUS
pemienus? IlosicHuTe Takoe MOBEICHHE NAaHHBIX 3aBUCUMOCTEN. [losicHure,
4TO Takoe «mepa F1», kak oHa onmpeenseTcs U s Yero UCIoIb3yeTcs.

11. Tlosicuute, KaK UCIONIB3YETCS KpUBas paboyeil XapaKTepUCTUKH MPUEMHUKA
(ROC) nmns omeHku kadecTBa paboThl Kiaccudukatopa. IlpuBenute
XapaKTepHbIM BUJ JAaHHOM KpuBod. Kak BbeIrIsSaAuT KpuBas paboueit
XapaKTEePUCTUKN MPUEMHHKA MPH YUCTO ciaydailHOW kiaccuduxanuu? Jlms
KaKuX Iesied OOBIYHO HCHOJIB3YeTCsl M3MEpEHue IUIOIIAau IOJ KpPUBOM
paboueii xapakrepuctuku npuémunka (AUC)?

12. TlosicHUTE, KaK CTPOWTCS MAaTpWIla HETOYHOCTEH MpH MHOTOKJIACCOBOM

OIK-2.]1.2
OITK-2.]1.4
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13

14.

15.

16.

17.

kinaccupukanuu. Kak MOXKHO OLIEHUTh TOYHOCTh W TOJIHOTY JJISI KaXKAOTO
Kjacca, a TaKke pe3yJIbTHPYIOUIMEe 3HAYCHUS TOYHOCTH U TIOJTHOTHI
KJIaCCU(UKAIUH.

[TosicHuTe OCOOCHHOCTH OIIEHKH KauecTBa pabOThl Mojenel perpeccun. B
KaKMX ClydasX OTHalT IpeanodreHue Kputeputo kadectBa RMSE, a B
KaKuX ciiyqasx kpureputo MAE?

B uém cocTouT cBOiicTBO 0600mIaromIell ClIOCOOHOCTH MOJIENTM MAIIHHHOTO
oOyuenus. Kakue Tpu€MBI HCIONB3YIOTCS UISI  TEOPETUYECKOH |
AMIUPHUYECKOM OLICHKH obo01maromiein CIOCOOHOCTH: OLICHKA
MaTeMaTHYECKOTO OXXKHUIAHHUS CPEJHHX TIOTePh, OICHKAa BEPOSATHOCTH
nepeoOy4yeHHs, OIICHKa Ha OTJIOXeHHbIX sAaHHbix (hold-out), omenka
CKOJIB3SIIET0 KOHTpoJIs (Cross-validation).

Ha3oButre OCHOBHbIE NpPUYMHBI  BO3HUKHOBEHHUS  IEpPeOOydeHHUs |
HEOOOYYCHHUSI B MOJICIISIX MallMHHOTO oOyueHus. [lepeunciure oCHOBHbBIE
CI0co0bl MUHUMH3ALUU 1EpE00yUEHUSI.

[TosicHuTe TOHATHSA CMENICHHS, TUCIIEPCUU M HEYCTPAHUMOW IMOTPEUTHOCTH
KaKk TpEX COCTABISAIOMMUX OMMOKH O0O0OOIIEHUST MOJeIeld MAIIMHHOTO
00y4eHwusl.

[TosichuTe xapaktep M3MEHEHUS OLEHOK A((EKTUBHOCTH  MOJECICH
MaIIMHHOTO 00yUYeHHsI TIPY BO3PACTAHUH MX CIIOKHOCTHU (Kpusvie npogepKu,
validation curve) u pasmepa oOyuaroieii BoIOOpPKH (Kpuevie 00Oyuenus,
learning curve).

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Ilepcentpon Pozen6bnarra. CTpykTypHas cxemMa W MpaBUIO OOy4YeHHS
HepCenTpoHa.

Mopnens anantuBHOro juHerHoro HeilpoHa. OOyuenue ADALINE mnpu
IIOMOIIA METOAA TIPAJUEHTHOro crnycka. [[akeTHbI M CTOXaCTUYECKHU
IPaJUEHTHBIN CIIyCK.

Mogenp soructuyeckoit perpeccun. [lokaxure, 4TO BBIXOJ CUTMOUIATIbHON
(GYHKIMU MOXHO HHTEPIPETHPOBATH KaK BEPOATHOCTh MPHUHAIEKHOCTH
OTJIENBHO B3STOr0 00pasia nepBoMy KIaccy.

OOyueHnne Mojenu JIOTUCTHYECKOW perpeccuu. Pemienune mnpobGiemsl
nepeoOy4deHusl IpU MOMOILHU peryspu3anuu. L2-perynspuzanus

Meton omnopHbIX BekTopoB. Kiaccubpukamuss ¢ MITKMM 3a30poM  JUis
o0ecreyeHns CXOJUMOCTH ONTUMH3AIMU MPH JOMYCTUMOCTH OLIMOOYHON
KJIacCU(pUKAIUU.

Pemenne HenuHEHHBIX 3a4ad IPU IMOMOLIM METOAA OINOPHBIX BEKTOPOB.
HobGaBnenne Kk  HAOOpPYy  JaHHBIX  JOMOJMHUTENBHBIX  TPU3HAKOB.
Hcnonb3oBanue npusHakoB 61u3zoctu. RBF-¢yHkuus kak GyHkms momoOusi.

l'unepnapaMerpuueckas ONTHMHU3ALMS MOJEIEH MAIIUHHOTO OOy4YeHUs.

Hcnonb3oBaHue  peméryaToro  MOUCKAa s BbIOOpa  HAWIYYIIMX

TUIeprapamMeTpoB MOJEIH.

Mogens Ha OCHOBE JepeBa NPUHATHS pemeHui. OCHOBHBIE OCOOEHHOCTH
moxenu. [loctpoeHue nepeBa perieHU Ha OCHOBE MPHUHITMIIA HAMOOJBIIETO
npupocta uHpopMmanmu. [ unepnapamerpsl, 0OecleUUBAOLINE IMOICTPOHKY
MOJIEJH.

Mogens Ha ocHOBe ciydaiHoro Jyeca. OCOOEHHOCTH MOJENIH. AJTOPUTM
«BBIpAILIMBAHUSA» CllydailHOTO Jieca. [ umeprnapamerpsl, oOecredyuBaroliye
MOJICTPOMKY MOJEIIN.

Knaccudpukarop Ha ocHoBe k Ommkaimmx coceieid M €ro OCOOEHHOCTH.
['uneprnapaMeTpsl, o0ecTeYrBarOIIUE MOACTPONKY MOJICIH.

HauBHblii OaliecoBckuil kinaccudukatop. OCHOBHbIE 0OCOOEHHOCTH MOJAETH U

TK-3.]1.1
TK-3.]1.4
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o0acT e€ MpuMEeHEHUsI.

29. Tlpuémbl TpenBapuUTEIbHOH OOpPaOOTKH JaHHBIX B MOJCISIX MAITHHHOTO
oOyuenus. Pemenue mnpoOiemMbl C HEAOCTAIOIIMMH JIaHHBIMH, 00paboTka
KaTerOPUAIBHBIX (UMEHHbIX U NOPAOKOBbIX) JAaHHBIX, BBIOOP 3HAYMMBIX
NPU3HAKOB (ucnonvzosanue Ll peaynapuzayuu, aneopumm
noCie008amenbH020 8blO0PA NPUSHAKOB, OUEHKA BAICHOCMU NPUSHAKOS C
NOMOWBIO CLYHAUHBIX 1€CO8).

30. BeimeneHue mNPU3HAKOB: CXKATHE JIAHHBIX C  TIOMOIIbIO  ITOHIIKCHHSI
pPa3MEpHOCTH TPOCTPAHCTBA MPU3HAKOB. AHAIHM3 TJIABHBIX KOMIIOHEHT
(Principal Component Analysis). JluneiiHblii JUCKPUMHUHAHTHBIA aHAIH3
(Linear Discriminant Analysis).

31. Auncam6im mozeneit MmamuHHOTO 00ydeHus. OCHOBHBIE MOAXO/IbI K CO3AaHHUIO
ancamoOueit. barrunr (bagging).

32. Aucamb6ieBoe oOyuenue. bBbyctunr (boosting). Anropurmsr Boostl,
amantuBHbIN OyctuHr (AdaBoost), rpaauentHbiii Oyctunr (GBM).

33. AncambieBoe ooyuenue. Crekkunr (stacking).

IlepeueHpb TeM AJis BBIOJIHEHUS KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Ipe/CTaBlICHbI
B TabauIe 17.
Tabnuna 17 — Ilepeyerb TeM Uit BHITOJHEHUS] KYPCOBOTO MPOEKTA / KYPCOBOM pabOThI

No /i [TpuMepHBIii TepedeHb TEM TSI BBITOJIHEHUS KYPCOBOTO IMPOEKTa/ KypCOBOU
- paboTHI

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwmie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne . Kog
[TpuMepHBIii IepeYeHb BOTIPOCOB IS TECTOB
n/n MHIMKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 Yembvipex npedioNCeHHbIX U 000CHO8ANUEeM 8bLOOPA

Wuctpykius: [pounTaiiTe TEKCT, BRIOEPUTE MPABWIIBHBINA OTBET U 3AMUIINTE APTYMEHTHI,
000CHOBEIBarOMINE BEIOOp OTBETA

1 3aaya KiracCupUKALUH - ITO ... VYK-1.3.2
VK-1.V.1
VK-1.B.2

A) TIOHCK TPYHIIBI, B KOTOPYIO MOXHO O0BEANHUTD OOBEKTHI, HMEIOLINX
CXO0)KH€ XapaKTEePUCTUKU

b) onpenenenue 3aBUCMMOCTH MEXAY ABYMS UHUCIOBBIMH
MepPEMEHHBIMU

B) mnpenckazaHue 4MCIOBOTO 3HAUEHHUS IEJIEBOI TEPEMEHHON Ha OCHOBE
3HAYCHHNI HEe3aBUCHUMBIX TMEPEMECHHBIX

I') nowuck kmacca, K KOTOPOMY OTHOCUTCSI OOBEKT, HA OCHOBE €T0
MIPU3HAKOB

2 3aj1aua perpeccuH - 3to ... YK-1.3.2
YK-1.V.1

A) mpenckazaHHe YMCIOBOTO 3HAYECHUS LIEIEBOM IEPEMEHHON Ha OCHOBE VK-1B.2
3HAaYCHUHN HE3aBUCHUMBIX IIEPEMECHHBIX

b) mowuck kimacca, Kk KOTOPOMY OTHOCHTCS OOBEKT, HA OCHOBE €0
MIPU3HAKOB

B) omnucanue cBsi3u MEXIY ABYMsI KaTerOpHAIbHBIMU NEPEMEHHBIMU

F) CpaBHHTeHLHBIﬁ AHAJIN3 HECKOJIBKMX YMCJIOBBIX IIEPEMCHHEBIX C
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MOMOIIBIO TPadUKOB

B kakom u3 CJIy4acB UMCCT CMBICII Cpa3y UCKIIIOYUTH KOJIOHKY JaHHBIX:

A) Bcs xonoHKa HMEET OHO U TO K€ 3HAUEHHUE;

b) B xomoHKe Ka)k0€ 3HaYCHHE - YHUKAIBHOE (BEIIECTBEHHBIE YICIIA);
B) Komonka nmeer 1Ba YHUKAIBHBIX 3HAYCHUS;

I') KomnoHka conep>KUT CTPOKH.

VK-1.3.2
VYK-1.V.1
VK-1.B.2

Kakoe u3 HanpaBieHH UCCIIE0BaHNH UCKYCCTBEHHOTO HHTEIUICKTA
WCIIOJIB3YET CIIYYalHbIN M0100p, KOMOMHUPOBAHKE U BApUAITUH HCKOMBIX
MapaMeTpoB ¢ MPUMEHEHUEM MEXaHU3MOB, HATOMUHAIOIIUX OHOJIOTHYECKYIO
JBOJIFOLIUIO?

A) HckyccTBeHHBIE HEHPOHHBIE CETH;
Bb) Kiaccuueckoe MammHHOe 0OyueHHE;
B) T'enernueckue alnropuTMbl;

I") Cuctembl HEUETKOTO BHIBOIA

OITK-2.J1.2
OIK-2./1.4

I'unepnapameTpsl MOAEIH MAIIMHHOTO 00yYEeHHS — 3TO:

A) mapameTpsl, KOTOPBIE ONPEIEIIOT 3aBHCUMOCTH MEKTY BXOTHBIMU
JAHHBIMH U BBIXOJIAMHU

B) mapamertpsl, KOTOpBIE ONPEICIIAIOT KPUTEPUU OCTAHOBKH 00yUEHUS
MOZEINH

B) mapamertpsl, KOTOpEIE ONPEAEIISAIOT KOJIMYECTBO HEMPOHOB B CKPBITHIX
CJI0SIX HEIPOHHOU CEeTH

') mapameTpsl, KOTOPHIC HE CBA3aHbI HEMOCPEACTBEHHO C 00YUCHHEM
MOJEJIH, HO BIUSIOT HA €€ Ka4eCTBO

OIK-2.]1.2
OITK-2.]1.4

MeTtpuka, KOTOpas He MOAXOIUT IS OIEHKH KadecTBa PErpEeCCHOHHBIX
MOJIenen:

A) R-xBagpat (ko3P PUIMIEHT TeTepMHUHAIINH )
b) MSE

B) Fl-mepa

I MAE

TIK-3.J1.1
TK-3.]1.4

[IpeumyiiecTBO OMONIMOTEKH numpy Mepes] HUCIOIb30BaHUEM OOBIUHBIX
crrckoB B Python mpu pabote ¢ 60MbIIMMI MacCHBAMH JTaHHBIX:

A) Jlerko 100aBIATH/yIANATE SJIEMEHTHI U3 CIHCKA

b) Tlo3BossieT OBICTPO BBIMOJIHATH MATEMATHUSCKUE OTIEPAIIU HaJI
MaccHBaMHu

B) O6ecneunBaeT npocToil JOCTYII K 3JIEMEHTaM MacCHBa

I') BelnosHseT KOHBEPTAIMIO MKy Pa3InYHBIMH (POpMaTaMH JaHHbIX.

TK-3.]1.1
TK-3.]1.4

2 mun. 3adanue KOM6MHMp06aHHOZO muna c 6b160p0M HECKOJIbKUX eapuanmoes omeema

U3 NPEONONCEHHBIX U PAZBEPHYMBIM 0D0CHOBANUEM 8b1O0PA

I/IHCTPYKLII/ISK HpO"II/ITaI;iTG TCKCT, BLI6€pI/ITC IMPAaBUJIBHBIC BapUAHTEI OTBETA U
3allMIIUTE apryMCHTHI, OGOCHOBBIBaIOHII/Ie BBIGOp OTBCTOB

33,[[3‘11/1, N3 HUKCIICPCUYNCIICHHBIX, ABJISIFOTCA 3aa4aMU ITPOTrHO3UPOBAHUA:

A) MareMaTU4ecKHii TPOTHO3 AAThl CHIBHBIX 3eMJICTPSCEHUI
B) mnporHo3upoBaHue BEPOSATHOCTH JIETAILHOTO HCXOa

B) ompenenenne MUTETEHOCTH U UCX0/1a 3a00JICBAHIS

I') oOnapyxeHnue ciama

J1) 3amaum MOMCKOBOTO BBHIBOAA

VK-1.3.2
YK-1.V.1
VK-1.B.2
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UYro Takoe MammHHOE 00yUeHuEe?

A) Drto mporiecc, B X0/1¢ KOTOPOTO cucTeMa 00pabaThiBacT OOIbIIOE
YKCJIO IPUMEPOB, BBISBIISIET 3aKOHOMEPHOCTH M UCTIONIL3YET MX, YTOOBI
MPOTHO3UPOBAThH XAPAKTEPHUCTUKH HOBBIX JAHHBIX;

B) OcobeHHOCTh TaKOro 00yUYCHHSI 3aKJIFOYASTCS B TOM, YTO JaHHBIC
MPECTABJICHBI C H3BECTHHIMY MPABWIILHBIMU OTBETAMH, T.€. TAHHBIC C METKAMU;

B) O6macTs MaTemMaTHKH, U3ydaroOIIas adTOPUTMBI ISl HAXOKICHHS
IKCTPEMYMOB (PYHKITHHA;

I') Ob6nacTh UCKYCCTBEHHOTO MHTEJICKTA, CBA3aHHAS ¢ 00yYeHUEM
KOMITBIOTEPOB Ha JTAHHBIX;

1) OG6nacTh MPaKTUYSCKOU NESITEILHOCTH U HAYYHBIX HCCIICI0BAaHUN
CaMOOOYYarIINXC aITOPUTMOB, H3BICKAIOIINX CMbBICI (3HAHUS) U3
JAHHBIX, CPEJICTBO CO3JIaHUS MOJIeNIeH aJTOPUTMOB.

E) Metoauka 06paboTky N300parkeHUH.

VK-1.3.2
YK-1.V.1
VK-1.B.2

10

Kax 6opoTtscs ¢ addexrom nepeodydenns?

A) Cpenatp Mojenhb mpotie (MeHee KOMIUIEKCHO);

b) B3ssaTb MeHble 00yyaromux JaHHBIX;

B) Hakomuts Gombiie 00ydaromunx JaHHBIX;

I') Cnenathb Momens ciioskHee (00J1ee KOMIUICKCHOM );

) IloBbicuTh KadecTBO 0OyUarOIIeil BHIOOPKHU IMyTEM CHUKESHHS IITyMa B
JAHHBIX, UCTIPaBJICHUs OMHUOOK, yCTpaHEeHHS BHIOPOCOB H T.1I.;

E) Hanoxwuts orpaHndeHus Ha MPOCTPAHCTBO MTApaMETPOB MOJIETIH;

7K) IIpoBepsTh METPUKH TOJNBKO MO 00yUaIOIIEei BRIOOPKE.

YK-1.3.2
VK-1.V.1
VK-1.B.2

11

Bo3MOXHBIMH peLIeHUsIMH TPOOIEMbl HE000YUEHUS SBIISIFOTCS:

A) Bs16op Ooiee citosxHOM MOAETH ¢ OOJIBIINM YHCIOM HaCTPAMBAEMbIX
napameTpoB;

B) Ilpenocrarienue o0y4aroieMy aaropuTMy JIYYIIUX TPU3HAKOB
(KoHCTpYHpOBaHNE PU3HAKOB);

B) Ywmenbuenue orpaHudeHuil Mojieny (HapuMep, CHIPKEHUE BEJIMYUHBI
THIIEpIIapaMeTpa Peryssipu3aium).

I') Hu oauH u3 nepeyncieHHbIX.

OIK-2.]1.2
OIIK-2.]1.4

12

Kakumu cBoiicTBamu 001a1aroT cadopopMain30BaHHbIC 3a1auH,
COCTAaBJISIFOIINE 00JIaCTh IIPUMEHEHHSI HCKYCCTBEHHOTO HHTEIIEKTa?

A) Lenu 3THX 33124 HE MOT'YT OBbITH IPEACTABIICHBI B BUJE
MaTeMaTHYECKUX (PYHKIIHIA;

B). AnropuTMbl TOCTHIKEHHS 3THX LIeJIeH He MOTYT OBITh OIIMCAHBI CTPOTO
MaTEMaTHYECKHY;

B) [na pemenus 3anad TpeOyr0TCs 3BPUCTUKU — YTBEPKIACHUS,
OCHOBaHHBIE Ha ONBITE, UHTYULINH;

I') JlanHble ¥ 3HAHUS, UCTIOIB3yEMBbIe [T PEIIEHUS 3THUX 33]1a4, MOTYT
SBJISITHCSL HE OJHBIMH, HEOJHO3HAYHBIMH, OIINOOYHBIMH,
NPOTHBOPEUMBBIMHU, PA3HOPOAHBIMHU, TUHAMHUYHBIMU; HH(OpMAaLs
4acTo MOXET OBITh MPEICTaBJIeHA B BUJIe U300paKEHUI, PUCYHKOB,
3HaKOB, OYKB, CJIOB, 3BYKOB U T.J

OITK-2.]1.2
OITK-2.]1.4

13

Kaxue u3 METpHK COBMECTHO JAIOT JOCTATOYHO TOJTHYIO XapaKTEPUCTHKY
KJaccu(puKaTopa npu HecOaIaHCUPOBAaHHOM BBIOOpKE?

A) Accuracy;
b) Recall;
B) Precision;
I') FlL

MK-3.J1.1
TK-3.]1.4
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14

Kakue MeTo1bl MAITHHHOTO 00YYCHHSI HCIIOJIb3YETCS AJIst K-3. 4.1

kiaccuduranum? IIK-3.1.4

A) Jluneiinas perpeccus;

b) Jloructuueckas perpeccus;

B) I'pagmeHTHBIH CITyCK;

I') MeTon riaaBHBIX KOMIIOHECHT;

1) Meron K-cpennux;

E) MeTox onopHBIX BeKTOpPOB (SVM).

3 mun. 3aoanue 3aKpblmoco muna Ha yCnmahoeleHue coomeemcnieust

Nuctpykuus: IIpounTailTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)x a0l MO3ULMK, JTaHHOU B
JIEBOM CTOJIOLE, TOAOEPUTE COOTBETCTBYIOILYIO MO3ULIUIO B IPABOM CTONIOLE

15

YCcTaHOBUTE COOTBETCTBUE. 33]Ia4l MAIIIMHHOTO O0YYCHUSI. VYK-1.3.2

YK-1.V.1
1 OGyuenwe ¢ yuntenem A) Knaccugukarius JaHHbIX VK-1.B.2

2 OOyuenue 6e3 yaurerns Bb) Knacrepuzanus naHHbIX
3 OOydeHue ¢ TIONKPEIUICHAEM B) OOyueHune areHTOB
I') Ananus naHHbIX

16

YcTaHOBUTE COOTBETCTBME. THIIBI 3afad MamuHHOTO o0ydenus u | YK-1.3.2
IpUMEPHI MPUIOKEHUI. VK-1.V.1

1 Knaccuduikariyis A) OmnpeneneHue criama B 3JICKTPOHHOU YK-1.B.2

noyre
2 Perpeccus Bb) IlpornosmpoBaHue CTOMMOCTH KHUIIbS
3 Knacrepuzauus B) CermeHnranus ayaiuTopuu ajs
MapKETUHIOBBIX KaMITaHUH
4 OOyueHye ¢ IOIKPEIUICHIEM I') Ob6ydenue UrpoBOTO areHTa B
KOMITBIOTEPHBIX HIPaxX
) TI'enepanus nzodpakeHuii mo
TEKCTOBBIM 3aIpocaM

17

YcranoBute cootBercTBUe. OCHOBHBIE JTambl mocTpoenus wMozenu | YK-1.3.2
MaITHHHOTO O0yYeHHUS U OTIHCaHUE VK-1.V.1

1 Tloaroroska JaHHBIX A) Drar, Ha KOTOPOM OCYLIECTBIAETCs cOOp, YK-1.B.2

OYHCTKA, TpeoOpa30oBaHue JaHHBIX, @ TAKKE
paszeseHue Ha 00y4alolyio U TECTOBYIO
BBIOOPKH
2 Beibop Merona u b) Ha sTom atame onpenensiercs, Kakoi
CO3/aHHE MOZIETN ITOPUTM MAaIIMHHOTO 00y4eHus OyaeTr
WCIIOJIb30BaThCs, HACTPAUBAIOTCS TTAPAMETPBI
MO/IENIN, ¥ TIPOUCXOJIUT €€ 00ydeHHe Ha
oOyuJatoreit BRIOOpKe
3 OreHka 1 yiydiieHue B) Ucnone3yercs ans yinydiieHUst TOUYHOCTH U
Ka4yecTBa MOJICH obo0matoriel crtocoOHOCTH MOJIEIH.
Bkitouaer B cebs aHanu3 omuO0K, HACTPOUKY
napaMeTpoB MOZEIIH, a TAKXKE UCIIOIb30BaHHE
perynsipu3anyu U ancamOIeii Mo ienei
4 Onenka kadectBamozem  [) Dram, Ha KOTOPOM MPOBEPSETCS] CIIOCOOHOCTh
Ha TECTOBOU BBIOOPKE MOJIeNI K 0000IICHNIO Ha HOBBIE JaHHBIE, HE
WCIIOJIb30BABIINECA B TIpoIiecce 00ydeHUs
JI) Dtan, Ha KOTOPOM OCYIIIECTBIISIETCS pa3MEeTKa
JAHHBIX

18

Vcranosure coorsercTBME. Meroabl  oueHkM kaudectsa Mmozened | OITK-2./1.2
MaITHHHOTO O0yYCHHUS U UX OMHUCaHNE OIIK-2.]1.4
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1 Kpocc-Bamunmarmst ~ A) Pa3zOuenue qaHHBIX Ha N yacTeid u
[0CJIEI0BATENIbHOE UCIIOIb30BAaHUE KX 10 4acTH
B KQ4eCTBE TECTa, a OCTaBILIMXCS B KAUECTBE
o0yueHus
2 Marpria ommbok  b) Tabnwma, ucronp3yemast 1711 ONeHKH TOYHOCTH
MpeACKa3aHuii OMHAPHON KiTacCH(UKAITIH TIPH
HecOanaHCHPOBaHHBIX Kiaccax
3 MSE/RMSE B) CpennexBaapatnynas ommoOKa / KOpeHb U3
CPEIHEKBAIPATHYHOMN OMINOKY 1JIsl OLICHKH
TOYHOCTH PETPECCHOHHBIX MOEIEH
I') T'paduk, oToOpakaromuii cTeneHb KOPPEKTHOCTH
KJTaccH(PUKAITIN B 3aBUCIMOCTH OT BEIOPAaHHOTO
IIOPOrOBOr0 3HAYEHUSI

19 VcranoBure coOOTBETCTBHE. THIbl aHcamMOiell Mozeiaed MallWMHHOTO OHK-Z,]:[,z
00yYeHHS U OTIMCaHNe OIlK-2.]1.4
1 barrunr A) Meron nocTpoeHHsI HECKOJIBKUX MoJenel Ha
Bootstrap Aggregating) OCHOBE CITy4aiHBIX TIOABBIOOPOK 00yYaroIieit
BBIOOPKH, arperupoOBaHUe Pe3yIbTATOB IS
MOJYYEHHUS] OKOHYATEIBHOTO MPOTHO32
2 Bbycrunr (Boosting) b) Cmocob moctpoeHus mocienoBaTeIbHOCTH
ca0bIX MOJENeH, Kaxaas Cleayommas
0o0y4JaeTcs Ha JaHHBIX, Ha KOTOPBIX
IpeapIAYyILIas 1oMycKajla OMUOKH
3 Crekunr (Stacking) B) Meron, B KOTOpOM HECKOJIBKO MOJIEIEH
00yy4aroTcsl He3aBUCUMO, a 3aTEM UX
Pe3yIbTaThl HCIIONB3YIOTCS B KAYECTBE
MIPU3HAKOB B 001IIei MOaenn
I') Meron, mpu KOTOPOM HECKOJIBKO MOJETCH
rOJIOCYIOT 33 OKOHUYATEJIbHBIN IIPOrHO3,
B3BELICHHOE MJIM PABHOMEPHOE KOJIMUYECTBO
TOJIOCOB Pa3HBIX MOJENEH MOXXET OBITh
HCITIOJIb30BaHO
20 YcranoBute coorBeTcTBUE. [IprMepsl anropurmos MamuHHOro odyuenus | [TK-3.J1.1
U UX OIMCaHue [K-3./1.4
1 SVM (Support Vector A) Anroputm knaccurKaluu, OCHOBaHHBIA Ha
Machines) MOCTPOCHUH TMITEPINIOCKOCTEN B
MHOTOMEPHOM TPOCTPaHCTBE
2 K-Means b) Anroputm kimacTepuzaniu, KOTOPBIA
pa3buBaeT HaOOp NAaHHBIX HA 3apaHee
3aJJaHHOE KOJIMYECTBO KJIACTEPOB
3 Random Forest B) Anroput™, criocoOHBIH CTPOUTH JAEPEBHS
peuIeHuil Ha OCHOBE CIIy4aHbIX
MOIBEIOOPOK MTPU3HAKOB U HAOJIFOICHUH,
3aTeM KOMOWHUPYS PE3yJIbTaThl
4 Haunblii baiiecoBckuii I') Anroputwm knaccudukaiuyu Ha OCHOBE
KIIacCH(HKaTOp BEPOSITHOCTHOTO MOAX0/1a, OCHOBAaHHOI'O Ha
Teopeme baiieca
) Anroputm perpeccuu, OCHOBaHHBIN Ha
JMHEHHOHN 3aBUCUMOCTH MEXIY NPU3HAKAMHU
U 11eJIeBBIM 3HAYEHUEM
21 VYcranoBute  cooTBeTcTBUe.  bubmmorekn, ucnomssyromuecs npu | [TK-3.J1.1
CO3JIaHUM MOZEJIe MAITMHHOTO 00yYEHHSI. IK-3.1.4
1 bubmioreka ot Google st peaymsaimm HelpoHHbIX cereii  A) Tensorflow
2 bubnuoteka peanmzyromias 0a30BbIe AT OPHTMbI b) Scikit-learn
MAITHHHOTO O0YICHHSI

21




3 bubnuoteka 1151 TITyOOKOro 00y4eHHS, HCTIONB3YIOLIast B) PyTorch
BBIUHCIIATEIHHBIC TpadbI
4 BbicokoypoBHEBast OMOIMOTEKA TSI TITyOOKOro O0yUCHHS,

HCIOJIB3YHOLIAsA Tensorflow B KauecTBE OCHOBEI

I') Keras

) Cuda

4 mun. 3adanue 3aKpbIMo20 MUNa Ha YCMAHOBLEHUe NOCAe008aMENbHOCNU

I/IHCprKLII/Iﬂi HpO‘II/ITaI\/'ITC TEKCT U YCTAHOBUTC MOCJICAOBATCIIBHOCTD.

3anuiure COOTBCTCTBYIOIYIO IMOCJICAOBATCIIbHOCTD 6YKB CJICBA HAIIpaBO

22 Onpenenure nMocue10BaTeNbHOCTh PUHATHS HHTEIUIEKTYanbHBIX pemennii | YK-1.3.2
eIIOBEKOM. VK-1.V.1
YK-1.B.2
A) Jlarnbie (00paboTKa);
b) Uudopmarnms (mo3Hanue);
B) 3nanue (0OHapyX)eHHE 3aKOHOMEPHOCTEH );
I') [lonnmanue (BBIBOJ YMO3AKIIOUEHHN);
1) Paccyxnenne (mpuHATHE PEIICHU).
23 VkakuTe Mocae10BaTeIbHOCTh 3TAlOB MAITMHHOTO 00Y4EHHS. OIIK-2./1.2
OIIK-2.1.4
A) Ouenka monenu (BEIOOp KPUTEPHEB KA4eCTBA, CPABHEHHE PA3TMIHBIX
anroput™MoB MO);
b) IpenoOpaboTka naHHBIX (BBIACICHHE TPU3HAKOB, OTOOP MPU3HAKOB,
CHIDKEHHE Pa3MEPHOCTH, MacIITA0MPOBAaHUE [TPU3HAKOB, B3ATHE
BBIOOPOK);
B) IIporuno3upoBanue (MCIOIB30BAHIE MOICIH);
I') O6yuenue mozaenu (0TOOP MOJIEIH U O0YUYCHHE, BEIOOP METPUKHU
Ka4yecTBa, epeKpEcTHAs NPOBEPKa, FUIIEpIapaMeTpUIecKas
OIITUMHM3AIIH).

24 YKa)kHTe MMOCIIeT0BATEIEHOCTD 3TAOB B3aMMOIEHCTBUA ar€HTOB CO IIK-3.1.1
Cpeaol B MAIIMHHOM OOYUEHHH C MOJIKPETJICHHEM, KOTOphIC 1ajli Ha3BaHHE IK-3.]1.4
merony ooyuenuss SARSA/

A) Cocrosaue;
b) [eiicTrue.
B) Iloakpemnnenue;
5 mun. 3adanue omxpwvimo2o muna ¢ paseepHymviM Omeemom
Wuctpykmus: [IpounTaiite TEKCT U 3alUIIATE Pa3BePHYTHI 000CHOBAHHBIM OTBET
WM HAIMIIUTE MPOMYIIEHHOE CJIOBO/CIOBOCOUETAHNE

25 — 3TO MPOIIECC, TP KOTOPOM KOMITBIOTEPBI MOTYT YYUThCS 0€3 VK-1.3.2

SIBHOT'O IIpOrpaMMHUPOBaHUSA VK-1.V.1
YK-1.B.2

26 — aITOPUTM MAIIMHHOTO OOY4YeHUsI, KOTOpbli Haxomut rpymmsl | YK-1.3.2

MOXOXHUX OOBEKTOB B IAHHBIX VK-1.V.1
YK-1.B.2

27 Jlorucruueckas perpeccusi, METoJl ONMOPHBIX BeKTOpoB (SVM), nausnelii | YK-1.3.2
OaifecoBCKUH Kiaccu(UKATOp U JIP. — ITO MOJEIH MAIIMHHOrO oOyueHus il | VK-1.V.1
peleHns 3a1a49u VK-1.B.2

28 — sIBJIEHUE, KOTJa MOJENb CIIMIIKOM TOYHO mojacTpausaercs moxa | OITK-2.J1.2
TPEHUPOBOYHBIC JaHHBIE, YTO PUBOJIUT K IUIOXO0H 0bobwmaroweii ciocodHoct. | OIMK-2.J1.4

29 OyHKIHS — 9T0 (QyHKIMsA, UCIIOJIb3yeMas B HeHpoHHbIX ceTsax uia | OINK-2./1.2
OTIpeieSIeHHs 3HAUE€HUsI BBIXOJHOTO CUT'HaIa HEMPOHOB OIIK-2.]1.4
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30 Ha3bIBAIOT 3()(PEKT IPOTHBOIIOJIOKHBIN TTIEPe0OyICHHIO, [K-3. 4.1
KOT'ZIa MOJIEITb CITHIIIKOM TIPOCTA, YTOOBI OIUCATH CTPYKTYPY JaHHBIX. [IK-3./1.4

31 —93T0 rpad, y3maMu KOTOPOro SBISIFOTCS (PyHKITHH, a pedpa IK-3.1.1
CBSI3BIBAIOT (PYHKI[MH CO CBOMMH apTyMEHTAMH. IK-3.]1.4

[pumeuanue: CUCTEMA OLIEHUBAHMS TECTOBBIX 3AJIAHUI.

1-it Tun. 3agaHre KOMOMHIPOBAHHOTO THIIA C BHIOOPOM OZHOTO BEPHOTO OTBETA U3 YETHIPEX MPEATOKECHHBIX U
000CHOBaHHMEM BBIOOpA CUUTACTCS BEPHBIM, €CIIH PABUIILHO YKa3aHa LU(pa U NPUBEICHB! KOHKPETHBIC apTyMEHTHI,
HCIIOJNB3yeMble IIPH BBIOOpE OTBETA.

[MonHoe coBnaneHue ¢ BEpHbIM OTBETOM — | Oat.

HesepHblii oTBeT mim ero orcyrctare — (0 6ayuioB.

2-it THN. 3agaHue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX BapHAHTOB OTBETA M3 MPEUIOKECHHBIX U
pa3BepHYTHIM 000CHOBAaHNEM BBIOOpa CUMTAETCS BEPHBIM, €CIIH TPABIIILHO yKa3aHbI IU(PHI ¥ IPUBEICHB KOHKPETHEIE
apTyMEHTBI, HCIIOJIb3yeMble IIPU BIOOPE OTBETOB.

[lonHoe coBmaseHue ¢ BEpHbIM OTBETOM — 1 Oat.

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

3-i THN. 3azaHue 3aKPBITOTO THIIA HA YCTAHOBJICHUE COOTBETCTBUSI CUUTACTCSI BEPHBIM, €CIIH YCTaHOBIICHEI BCE
COOTBETCTBUS (MO3HULIMHU U3 OJJHOTO CTOJIOLA BEPHO COMOCTAaBIEHBI C IO3UIMAMH APYTOTo CTONONA).

IMonHOE coBIaneHUE C BEPHBIM OTBETOM — 1 Oasu.

HeBepHblii oTBeT mim ero orcyrctere — 0 6ayuioB.

4-ii TMN. 3aJaHKe 3aKPHITOTO THIIA HA YCTAHOBJICHHUE ITOCIICOBATEIFHOCTH CUUTACTCS BEPHBIM, €CIIH PABHIBHO
yKa3aHa BCs IIOCIIEJOBATEIBHOCTD LUMD.

[onHoE coBmaseHNe ¢ BEPHBIM OTBETOM — 1 Oat.

Ecnu nomymieHs! OImOKH WK OTBET OTCYTCTBYeT — 0 GasioB.

5-it THN. 3aaHue OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUUTACTCS] BEPHBIM, €CJI OTBET COBIIAAAET C ATAIOHHBIM
IO COJIEP>KAHMUIO U TTOJHOTE.

[paBUIBHBI OTBET 3a 3a1aHKe OLICHUBAeTCs B 3 Oasuia.

Ecnu nomyieHa ofHa omiOKka\HETOYHOCTB\OTBET IPABHIIBHBIN, HO HE MONHbINA — 1 Gaiu.

Ecnu nonmymeHo Oonee 1 ommuOKu\0TBET HEPaBHIIBHBIH\OTBET OTCYTCTBYeT — 0 6asioB.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYarOIUXCsl 3a09HON (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIONIME  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue ykazaHus i1 00y4JaOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHajga — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.
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[LraHupyeMble pe3yabTaThl IPH OCBOSHUH 00YUYaIOIIMMUCS JICKIIMOHHOTO MaTepraa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HaHUH, YpPOBCHb
KOTOPBIX OINPENENISICTCs 1EJICBON YCTAHOBKOM K KaXK/10i KOHKPETHOH TeMe,

—  TOJIyYEHHE OIBITa TBOPYECKOI pabOThl COBMECTHO C TIPENOIaBaTEIICM;

— pa3BuTHE TPOPECCHOHATBHO-ICIOBBIX  KAauyecTB, JIIOOBH K  TIpEAMETYy W
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSBJICHHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSITEIILHON paOoTHI,

— TMOJIyueHHE 3HAHUH O COBPEMECHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKA U O
NIPOTHO3€ UX Pa3BUTH Ha OJVDKANIIINE TOJIbI,

— Hay4YUThCS METOJUYECKHM 00padarhiBaTh MaTepuas (BBIACIATH TJIABHBIC MBICIU H
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIy4YeHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOMUMBIX TEPMUHOB U TIOHSITHHA.

JIeKIIMOHHBI  MaTepuajl MOXKET CONpPOBOXKAATHCSA JACMOHCTpAlMEH CIAiIoOB H
UCIIOIb30BAHUEM PA3aTOYHOr0 MaTepualia IPH MPOBEACHUH KOPOTKHX JTUCKYCCHH 00
0COOCHHOCTSIX TPUMEHEHHUS OTJEIIbHBIX TEMATHK IO JTUCIUTUIUHE.

CrpyKTypa Mpe1ocTaBaCHUs JICKIIMOHHOTO MaTepraa:

Jlekmsi COCTOMT U3 TPEX OCHOBHBIX 4YacTEH: BCTYNUTEIILHOW, OCHOBHOW H
3aKJIFOYUTEIbHOM.

BerynuTenpHas 4acTh onpenensieT Ha3BaHue TEMBbI, TUIaH U ek Jiekiun. OHa mpu3BaHa
3aMHTEPECOBATh W HACTPOWUTH AyIUTOPHIO. B 3TOH YacTu JIEKIMHM HM3j1araeTcsi aKTyaabHOCTb,
OCHOBHAsl Ues, CBS3b JAHHOM JICKIMH C NPEABLIYIIMMHU 3aHITHSIMH, €€ OCHOBHBIC BOIPOCHI.
BBenenue 10KHO OBITh KPATKUM | IEJICHAPABICHHBIM.

B OCHOBHOW 4YacTW JICKIIMM PEaTU3yeTcsl HAyYHOE COJCP)KaHUE TEMbI, BCE TJIABHBIC
Y3JIOBBIC BOIIPOCHI, MPOBOJUTCS BCS CHCTEMa JOKa3aTebCTB C HCIOJIb30BaHUEM HamOoliee
1eJ1€c000pa3HbIX METOAMYECKUX MPUEMOB. Kax1pli1 ydeOHBIN BOPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJ[AMH, JIOTUYECKHU TIOJIBOJISIIIIMMH CTYJICHTOB K CJICIYIOIIEMY BOIIPOCY JICKIIHH.

3aKII0YUTEIbHAS YaCTh UMEET LEIbI0 0000IaTh B KPaTKUX (OPMYIHPOBKAX OCHOBHBIC
UJICH JICKIINH, JIOTHYECKY 3aBepIiias ¢€ Kak eJI0CTHOE TBOPEHHE.

OTnenbHbBIC BUIBI JIEKIIUHA MOTYT UMETh CBOM OCOOCHHOCTH Kak IO COJCPXKAHUIO, TaK U

IO CTPYKTYDE.

11.2. Metoauueckue yKa3aHus sl 00yJaroIuXcs 0 YYaCTUIO B CEMUHApax.
Yuebnvim nnanom e npedycmompero.

11.3. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aliu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10JI pYKOBOJICTBOM ITperoiaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUNl C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YYaAIOUIUMCS TIPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacliupeHHe M JAeTajiu3alus 3HAHUW TpU peleHUuU
KOHKPETHBIX 3a/1a4;

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

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

— obecrnedeHne palMOHAIBHOTO COYETAaHHS KOJJICKTMBHON W MHIMBUAYaJIbHOU (hOopM
00yJeHUsI.

TpeOoBaHKs K IPOBEIECHUIO IPAKTUUECKUX 3aHATHI

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

Anaconda — J[luctpubyruB Python, mnpeaHasHaueHHBIH IS KPYIHOMACIITaOHOMN
00pabOTKM TaHHBIX, TPOTHO3HON aHAJIWTHKHM U HAYYHBIX BBIYMCICHUN OT KommaHuu Continuum
Analytics. OTo OecruiaTHBIA, BKJIIOYas KOMMEPUYECKOE HCIOJIb30BaHWE, M TOTOBBIM K
UCTIOJIB30BaHUIO B Cpejle npedanpusaTus muctpuOytuB Python, koropeiii 00benauHsAET BCe
KJIFOUeBbIe OMOIMOTEKH, HEOOXOIMMBIE ISl paOOTHI B 00JIACTH HAYKH O JAHHBIX, MAaTEMAaTUKH U
paspabotku. Anaconda yxe Bkmtouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTudeckue 3aHATHS MPEANONAraloT padoTy 1O WHAMBUIYATHPHOMY 3a/JaHHIO,
CBS3aHHOMY C pa3pabOTKOM U OTIAAKOM POOOTOTEXHUYECKUX CUCTEM 00paOOTKH HHPOPMAIIHH.

[To pe3ympTaTamM KaKJIOTO MPAKTHYECKOTO 3aJaHMs JOJDKCH OBITh IMOATOTOBICH OTYET,
coJIepXKaIiii HeOOXOUMBbIC TEOPETUUECKHUE CBEJICHHUS, JIUCTHHTH 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 OTYETY C BBICTABJIICHUEM OIICHKH.

11.4. Metoauueckue ykazaHusl A OOydarolMXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabor
Yuebnvim nianom He npedycmompeHo.

11.5. Meroauyeckue ykazaHus JJIsi 00YJarOIIUXCsl 110 BBITIOJHEHUIO KYPCOBOTO MPOEKTa/
KYpCOBOi1 pabOThI
Yuebnvim nnanom He npedycmompero.

11.6. Meroauueckue ykazaHus JUIsi OOYJAIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YJaIOLIUIiCS BBINOJIHAET PaboOTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHs.

B mpormecce BBITIONIHEHHS] CaMOCTOSATEIBHON pabOThl y oOydaromierocs (GpopMupyercs
nesnecooOpa3Hoe IIaHupoBaHUe pabouero BpeMeH, KOTOpOe MO3BOJISIET €My pPa3BHBAaTh YMEHUs
N HaBBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHI/II\/'I, oOecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAEMOCTH B TNEepuoJl OOyueHHs,, TOMOraeT IOJy4YUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarONTUX CSSBIISFOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckre yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.
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Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IeNIbI0 OLIEHMBAHUSA XO/Ja OCBOCHHUS
JUCLHUTIIINHBI.

Texymumii KOHTPOJIb BKIIOYAET B CEOSI:

—  KOHTPOJb MOCEIIAEMOCTH;

—  YCTHBIM OIIPOC 110 MaTepuanam JICKIUH;

—  YCTHBIH OIPOC MO MPAKTUYECKUM 3aHATHSIM.

— IUCBMEHHBIH ONPOC 110 BONIPOCAM IPAKTUUECKOIO 3aHATUS

— THCHMEHHOM BBINIOJHEHHE 3a/1aHui J1a00paTOPHBIX PadOT € 3aLUTON OTYETOB;

— THCbMEHHBIN O0npoc B (hopMe TECTHPOBAHUS

KouTponp kauecTBa 3HaHUN MPOBOAUTCS B (hOpMe MHIMBUIYaTHLHOTO COOECeI0BaHUS 110

MaTepuaily OTIENbHBIX pa3JelioB AMCLMIUIMHBL, a TAKK€ IPOBEPKU OTYETOB O BBIIOJHEHUU
IIPAKTUYECKUX 3aJaHui, 3arpykeHHbIx cryneHToMm B DMOC I'VAIL

Pe3ynbTarhl TEKYIIEr0 KOHTPOJIS MOTYT YUUTBIBATHCS IPU MPOBEACHUN IPOMEKYTOUHON
aTTECTALUU.

11.8. MeToau4eckue yKa3zaHUs JUIsl OOy4aroONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4arOUIUXCs ~ MpEeAyCMaTpuBaeT  OICHMBAHUE
MPOMEKYTOUHBIX U OKOHUATEJIBHBIX PE3yJIbTaTOB 00yueHus 1o Aucuuruinae. OHa IpOBOAUTCS B
dopme nuddepeHIMPOBaHHOTO 3a4ETA.

HMuddepenunpoBanublii  3a4eT — 3T0 (opMa OLEHKH 3HAHHM, TOTYyYECHHBIX
00ydJaroumMcs Mpu U3YYCHUH TUCIUIUIUHBI, P BBHITTOJIHEHHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[Ipu mnpoBeneHWHM TPOMEKYTOUYHOM AaTTECTAlMM MOTYT YYUTBHIBATBCA PE3YJIbTAThHI
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH.

B cnydae, ecnu CTyA€HT MO YBaXUTEIHHOM NPUYMHE HE BBIMOJHWI TPeOOBaHMS
TEKYIIer0o KOHTPOJS, €My MPEIOCTaBIsSeTCS BO3MOXXHOCTh CAaTh 33J0JDKEHHOCTH IO
MPOITYIIIEHHBIM TEMaM.

dopMa poBeACHUS TPOMEKYTOUHON aTTECTAIlUU — IMCbMEHHAs.
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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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