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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

OKTU
MOSBM

34
34

69
39

108



2 AHHOTAIIUA AMCHUITJINHBI

«BBEAEHHUE B MAHIIMHHOE OBYYEHHUE»

JlucuuniauHa mocBsieHa 3HaKOMCTBY C OCHOBHBIMU MOHATHSIMU MAIIIMHHOTO
o0ydeHusi, arOpuTMaMu, KOTOpPbIE MOTYT «00ydaTbCs» HA JAHHBIX C LIEJIbIO MPO-
THO3UPOBAHUS U MPUHATHS pelIeHH. PaccMaTpuBalOTCsi OCHOBHBIE KJIACCHI 3a]1a4
MAIIMHHOTO 00y4eHHUs, TAKUE KaK KIIacCU(UKALINSL, KIaCTepU3ALINs, PErpeCcCHsl, CHH-
KEHHE pa3MepHOCTH, paHkupoBanue. Oco0oe BHUMaHUE YIEISIETCS PACCMOTPEHUIO
COBPEMEHHBIX MHCTPYMEHTOB B 3TOM 00JIaCTH U MPUOOPETEHUIO MPAKTUUECKUX Ha-

BBIKOB IJISI KCITOJIB30BAHHUA allllapaTa MAallIMHHOT'O O6y‘{eHI/I$[ B IIPUKIIAAHBIX 3aJa4ax.

SUBJECT SUMMARY

«(INTRODUCTION TO MACHINE LEARNING»

The discipline is devoted to getting acquainted with the basic concepts of ma-
chine learning, algorithms that can ”learn” from data in order to predict and make
decisions. The main classes of machine learning problems are considered, such as
classification, clustering, regression, dimensionality reduction, ranking. Particular
attention is paid to the consideration of modern tools in this area and the acquisition

of practical skills for using the machine learning apparatus in applied problems.



3 OBIIME MOJOKEHUA
3.1 esn u 321241 QU CHUATIIAHBI
1. llenu u3yueHust AUCIUIUIMHBL: TPUOOpPETEHUE 3HAHUN 00 OCHOBHBIX MOHATHSIX,
poOIeMax U COBPEMEHHBIX MaTeMAaTHYE€CKUX METO/IaX MAIIMHHOTO 00y4YeHUs, U hop-

MUPOBAHUC ITPAKTUYICCKUX HABBIKOB UX IIPUMCHCHUA JJISI pCIICHUA 3a1a4 HpO(I)eCCI/I-

OHAJILHOU NeATEIHLHOCTH.

2. Banatm HN3YUYCHUA TUCHUIIINHBI: OCBOCHHUC MATCMATHUYCCKUX MCTOJOB U aJITOPUT-
MOB MallnHHOI'O 06y‘I€HI/IH, IMMO3BOJIAIOIIMX 110JIYy4aTb (bOpMaJ'II/ISOBaHHBIG IHOCTAaHOB-

KH 3aJa4 MallIMHHOI'O O6y‘{CHPI${.

3. IlpuobpeTenre 3HaHUN O BHIOOPE M OIEHKE METOJ0B MAITMHHOTO OOy4eHHs, O
crioco0ax MpOBEICHUS YUCIEHHBIX IKCTIEPUMEHTOB M UHTEPIIPETAIIUHU MMOTYyYSHHBIX

PE3YIABTATOB.

4. ®opmupoBaHue yMEHUN MOAU(PUITIPOBATh U3BECTHBIC WIJIM CO3/1aBaTh HOBBIC Me-
TOJIbI MAIIIMHHOTO OOYyYEeHUS JJI PEIICHUS 3aj]a4, ONpPeesaTh KpPUTEPUU U OLICHH-

BaTb KaUCCTBO IMOCTPOCHHBIX MCTOOOB.

5. HonyquI/Ie HaBBIKOB pC€ajin3aliiv U IMIPUMCHCHHUA aJI'OPUTMOB MAIITMHHOT'O O6y—
YCHUA OJIA PCHICHUA IMPUKIAAHBIX 3a1a4, IMMOMCKAa JAaHHBIX OJIA O6}"~ICHI/IH MOI[GJ'IGfI,

IIOATOTOBKH U PAa3MCTKH JaHHbIX.

3.2 Mecto nucuuniannabl B cTpykrype OITOII

JlucuuiianHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX IUCIUIUIMH YYE€OHOTO MIIaHa:
1. «lHpOopMaIIMOHHBIE TEXHOIOTHI

2. «BBenenue B pa3pabOTKy CUCTEM UCKYCCTBEHHOTO MHTEIICKTA

3. «JluckpeTHas MaTeMaTuka U TeOpeTHUeCKass UHPOPMATHUKA

4. «KomOunaropuka u Teopus rpadoB»



5. «IlocTpoenue u aHanu3 alropuTMOBY

6. «IIporpamMHbI€ cpeacTBa pa3pabOTKU CUCTEM UCKYCCTBEHHOTO MHTEIIJICKTa)
7. «MeToapl ONITUMHU3ALINI)

1 o0ecrneurBaeT U3yuYeHUE MOCIEAYIONINX TUCIUIUINH:

1. «HTE/IIeKTyaIbHbIE METOABI aHAJIN3A TAHHBIX)

2. «cKyCCTBEHHBIC HEUPOHHBIE CETH

3. «O06paboTKa CUTHAJIOBY

4. «BBenenue B aBTOHOMHbBIE HHTEJUICKTYaIbHBIE CUCTEMbD)

5. «IIporpamMHO€e 0OecrieueHrne aBTOHOMHBIX MHTEJIICKTYaJIbHBIX ar¢HTOB



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
CIIK-3 CrniocoOeH pa3pabarbIBaTh U IPUMEHITH METO/IbI MAILIMHHOTO 00y4eHUs I

perieHus 3aaaq

CIIK-3.1 Ipunumaem yyacmue 6 oyernke, 8b100pe U NPU HEOOXOOUMOCMU PA3PAOOM-
Ke Memoo08 MauuHH020 00yueHus

CIIK-3.2 Onpedensiem mempuxu oyeHKu pe3yibmamos MOOeiuposanus U Kpumepuu
Kauecmea ncmpoeHHbiX Mooeell

CIIK-5 CrniocobeH ocymiecTBIsATh cOOp U MOJATOTOBKY JAHHBIX JUISI CUCTEM HMCKYC-
CTBEHHOTO MHTEJIEKTa

CIIK-5.1 Ocywecmensaem nouck OGHHbIX 8 OMKPLIMBIX UCMOYHUKAX, CReYUATUSUPO-
BAHMBIX OUOIUOMEKAX U PeNnO3UMOPUSIX

CIIK-5.2 Buvinonnsem noocomosky u pazmemxy cmpykmypupo8aHHulX OAHHbLIX Ol
MAWUHHO20 00YYeHUs]

CIIK-7 Crnioco0eH ucronbp30BaTh HHCTPYMEHTANIbHBIE CPE/ICTBA IS pEIICHHUS 3a/1a4
MaIIMHHOTO O0Yy4YECHHS

CIIK-7.2 Paspabamwvieaem modenu mawurnnoeo obyuenuss 015 peuterusi 3a0a4




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

0 HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | Tema 1. OcHOBBI MALTMHHOTO OOY4EHUS 4
2 | Tema 2. Knaccudukarus moaxo 0B B MAITMHHOM 00yYEeHUU 4 4
3 | Tema 3. IIpencraBnenue u npegoOpadoTKa JaHHBIX 4 6
4 | Tema 4. MeTpuku OLIEHKH MOJieIeH 4 6 1
5 | Tema 5. Perpeccus 4 6 1
6 | Tema 6. Knaccuduxamms 6 6 1
7 | Tema 7. Knactepu3zauus 6 6 1
8 | 3axkmroueHue 2 1 35
Hroro, au 34 34 1 39
N3 HuX ay Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 108/3
4.1.2 Copepxanue
Ne HauMeHnoBanue TeMsbl Conepxanue
n/n JUCHUIIIMHBI
1 | Tema 1. OcuoBbl MmammuHOTO | [loHSTHE MamMHHOTO 00y4YeHUs. OTIHYNE OT TPATUIIUOH-
oOyueHus HOTO TIOIXO0/Ia PEIICHUS 3a/1a4.
2 | Tema 2. Knaccuduxkanus nogxo- | OGydenue ¢ yuntenem. O6yuenue 6e3 yuurens. O0yueHus
JIOB B MallTMHHOM OOYy4€HUU ¢ nmonkperuieHneM. [lakeTHoe u TUHaMIYecKkoe 00yUeHue.
OOyuenue Ha ocHOBe 00pa31oB. O0yueHue Ha OCHOBE MO-
JeJeH.
3 | Tema 3. IlpencraBnenue u npe- | [IpencraBnenue naHHbIX, TeH30pbl. HeobxomumocTh mpe-
n006paboTKa JaHHBIX no6pabotku naHHbiX. CrangapTu3anus JaHHbIX. [IpuBe-
JICHHsI TaHHBIX K OIHOMY Auarna3oHy. Hegocratomue 3Ha-
YeHHs B HAOopax JaHHBIX.
4 | Tema 4. Metpuku onienku moze- | HeoOxoqgumocTs orieHKH Mozaeneid. MeTpuku Jiist perpec-
nen CHUOHHBIX Mojeneil. MeTpuku sl KiIacCUuDUIMPYIOITUX
Mozeneil. MeTpuku i1 MOZENeil KiacTepru3aluu.
5 | Tema 5. Perpeccus Perpeccus. Jluneiinas perpeccusi. [pebHeBast perpeccus.
Jlacco perpeccus. Perpeccus B sklearn.
6 | Tema 6. Knaccudukamms Knaccudukanusa. Bunpr kmaccuduxamuu. KNN. SVC.
Pemaromue nepeBbsi/cnyuaiinbiii nec. Hausnubiii baiie-
COBCKHH Knaccudukarop. JIMHEHHBIA TUCKPUMHUHAHTHBINA
ananus. Jloructuueckas perpeccus. Kmaccudukanus B
sklearn.
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Ne HaumeHoBaHHe TeMbl Conepxanue

n/n AUCHHUILIHHBI

7 | Tema 7. Knacrepuszanus Knacrepuzauus. Uepapxuueckas knacrepusanus. K-cpen-
Hux. OPTICS. DBSCAN. CnekrpainbHas KjiacTepu3arnsl.

8 | 3axnroueHue [lepcriekTBBI MPUMEHEHHS] METOJIOB MAIIMHHOTO 00yue-
HUS K PEIICHUIO IPUKIIAJAHbBIX 3a/1a4

4.2 Tlepeyenb J1aGOpaTOPHBLIX PpadoT

JlabopaTtopHblie pabOThI HE PEYCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

HanMenoBaHue NPaKTHYECKUX 3aHATHI

KosnnvecTBo aya. yacos

1. OGyueHnue ¢ yuutenem u 0e3 yIuTels 4
2. IlpenobpaboTka JaHHBIX U OOyUYeHHE HA HETIOIHBIX JAHHBIX 6
3. O6yuenue 0e3 yuurenst 8
4. JIuneiHble MOJENH JUIsl KiIacCCU(UKALMK U PErpecCHr 8
5. HenmHelHbIe MOIENH IJIs1 KITACCU(PHUKALIN U PETPECCUI 8
Htoro 34

4.4 KypcoBoe npoeKTHpOBaHHe

KypcoBas pabota (IIpoeKT) He IPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar e nmpenycmotrpeH.

4.6 I/IHIII/IBI/IIIyaJIbHOC AOMaIIIHEE 3aJaHHUE

NuauBuayansHOE JOMaIIHEE 3a/laHUE HE TTPEyCMOTPEHO.

4.7 JloxkJaan

Jlokiian HE PETyCMOTPEH.




4.8 Keiic

Keiic He mpegycMOTpeH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecnevyeHne CaMoCTOATeIbHOM pa-

00THhI

N3yuyeHne TUCIUIUIMHBI COMPOBOXKIAETCS CAMOCTOATENIbHON pabOTON CTY/IECH-
TOB C PEKOMEHJOBAaHHBIMM IPEIOAABATEIIEM JIUTEPATYPHBIMA UCTOYHUKAMHU U UH-

dopManmoHHBIMU pecypcamu ceTu MHTepHer.

[InaHupoBaHuE BPEMEHH JUUIS U3YUYEHUS JUCLHUTIIIMHBI OCYILIECTBIISIETCS HA BECh
nepuoj 00yueHus, mperycMaTpuBas pU TOM PETYJIIpHOE MOBTOPEHUE MPONAECHHO-
ro marepuana. OOy4aroImMMcsl, B paMKax BHEAyAUTOPHON CaMOCTOSATENbHON pado-
Thbl, HEOOXOJJUMO PETYJSPHO JIOMOJIHATH CBEACHUSIMU U3 JINTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAaHHbBIN Ha JIEKUMX. [Ipy1 3TOM Ha OCHOBE M3y4deHUs pe-
KOMEHIOBAaHHOM JINTEPATyphI LIeTIECO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX MOJIO-
KEHH, TEPMUHOB U ONIpeAeNIEHUN, HEOOXOANUMBIX /111 OCBOCHHMSI Pa3IeioB yueOHOM

JTUCIIUTLIINHEL.

Ocob0e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJTHOM U3 opM 00yUYeHus
U KOHTPOJISI CAMOCTOATENbHON paboThl. KOHCYyNbTHpOBaHuE MpeanonaraeT 0coobIM
00pa3oM OpraHM30BaHHOE B3aWMOJICHCTBUE MEXAY IIPETOIaBaTeIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIICHUE, KOTOPOE
OH MOJKET MpeAnucarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIocoOamMu JesTelb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MyTh PEIICHUS MPOOIEMBI.

Texymas CPC IIpumepunas
TPYA0eMKOCTb, a4
Pabora ¢ 1eKInOHHBIM MaTepuaioM, ¢ y4eOHOM JTuTepaTypoi 0
Omnepexaroniasi caMocTosiTeNbHAs paboTa (M3yueHUue HOBOTO MaTe-
puaia o ero u3JI0XKEHUS Ha 3aHATHSIX) 0
CaMocTosiTeIbHOE U3YUEHHE Pa3/ieIoB TUCIUILINHBI 0
BrimonHeHne moManHuxX 3aaHui, JOMAITHUX KOHTPOIBHBIX PabOT 0




Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKUM 3aHATHIM 0
IToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 4
BrinonHenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyenue u mpe3eHTaIuss HHOOPMAIIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIUKAIMil 110 3aJaHHOMN TeMe 0
PaboTa Hax MEXIUCUUIUIMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBITIOJIHEHHE PacueTOB, COCTaB-

JIEHHE CXEeM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, UG PepeHINPOBAHHOMY 3aUETy, IK3aAMEHY 35
HNTOI'O CPC 39
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 On60oH, Kpuc. Mammnnoe o0yuenue ¢ ucnonb3zoBanuem Python. CoopHuk pe- 20
nentoB [Teker] : [mep. ¢ aar.] / K. Dn60H, 2020. -369 c.
2 [Maxma Humant MammaHOe 00ydenne u TensorFlow [DnexkTponHsIil pecypc] | Heorp.
/ HumanTt Hlakma, 2019. -336 c.
3 Annpeit BypkoB MammaHoe o0ydeHre 0e3 JUITHUX CJIOB [ DJIEKTPOHHBIN pe- | Heorp.

cypc] / bBypkos Anppeit, 2020. -192 c.
JlononHuTenbHas aureparypa

1 Paccen, Crroapt. IcKkyccTBEHHBIM HHTEIUIEKT: cOBpeMeHHbIN noaxox [Teker] : 45
niep. ¢ anri. / C. Paccen, I1. Hopsur, 2007. -1407 c.

5.2 TlepedeHb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UH-

TCPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJIMHBI

Ne i/ DJIeKTPOHHBIN ajpec

1 ITpodeccroHanbHbIi HHOOPMAITHOHHO-aHATUTHUECKUI PeCypc, MOCBSIICHHbBIH MallHH-
HOMY OOYYEHHIO, PacIioO3HaBaHUIO 0OPA30B U MHTEIUICKTYaIbHOMY aHaJIN3y AaHHBIXhttp:
//www.machinelearning.ru/

5.3 Anpec caiiTa Kypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?1d=10652
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnsa nucnuminHbl « BBeneHne B MammmHHOe 00ydeHHe» MPeyCMOTPEHBI Clie-

aytomue GopMbI MPOMEKYTOYHOM aTTeCTAIMU: SK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

K sx3ameny gomyckarorcsi CTyeHThI, ToceTuBIne He MeHee 80% nekuuili u

MPAKTUYECKUX 3aHATUH, HAMCABIIME 3 TECTa Ha OIEHKU HE HUXKE ~ YIOBJIETBOPHU-

TEIBHO”

DK3aMeH MPOBOAUTCS O OUJIETaM.

6.2 OueHouYHbIC MAaTEePHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJs U MpoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

BOIIpOCbl K 9K3aMEHY

Ne ni/n Onucanue
1 [Tonstre MammHHOTO 00yueHus. OTIMUNe OT TPAJULIMOHHOTO OJAX0/a PEIICHNUS 3a1ay.
2 OO0yueHue ¢ yuuresaem.

3 OO6yueHnue 0e3 yuurens.

4 OO0yueHus ¢ MOAKPEIIICHUEM.

5 [TakeTHOE M AMHAMUYecKoe 0OyUYeHHE.

6 OO6yueHune Ha OCHOBE 00pasIIoB.

7 OOyueHue Ha OCHOBE MOJIETICH.

8 [IpencraBienue JaHHBIX, TEH30PHL.

9 HeobOxonumocTh nmpenoOpaboTKu TaHHBIX.
10 Crangaptu3anus JaHHBIX.

11 [IpuBenenust JaHHBIX K OTHOMY JTMATNIa30HY.
12 Hepnocratromue 3HaueHns: B HA0Opax JaHHBIX.
13 Heo6xonuMocTh OLIEHKH MOJIEINIEH.

14 MeTpuku Uit perpeCCUOHHBIX MOJCIIEH.

15 MeTtpuku JUTst KIIaCCUPUITUPYIOIIHX MOZICIICH.
16 MeTpuku Uit MOAENIEH KIIaCTEPU3ALIAH.

17 JIuneiinas perpeccus.

18 I'pebneBas perpeccusi.

19 Jlacco perpeccusi.

20 Perpeccus B sklearn.

21 Bunp knaccuduxarmm.

22 KNN. SVC.

23 Pemaromue nepeBbs/ciayyaiiHblii Jiec.

24 Hausnsrit baitecoBckwii knaccudukatop.
25 JIuHelHbI TUCKPUMHUHAHTHBIN aHAJIU3.

26 Jloructuueckas perpeccus.

27 Knaccugukamms B sklearn.

28 Hepapxuueckas KinacTepusanusl.
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29

K-cpennux. OPTICS. DBSCAN.

30

CHGKTpaHLHaH KJIaCTCpu3alus.

dopma duera

MuHuCTEpCTBO HAyKH U BbIcIIero oopa3zoBanus Poccuiickoit denepanuu

®T'AOY BO «Cankr-IletepOyprekuit TocynapcTBEHHBIN 2IEKTPOTEXHUYECKHM

yauBepcuteT «JIDTW» umenu B.W. Yabsunosa (JlenuHa)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Hucuunnuna Beenenue B mammuHoe o0yyenne OKTU
1. ®opmasibHasi TOCTAHOBKA 3a7]a4ui OOYUEHUS C yUUTEIeM
2. Jloructuueckas 1 MyJIbTHHOMHUAIbHASL PETPECCUS
3. Kitactepuzanusi. Moaenb cMecH pacrpeieICHUM.
YTBEPXIAIO

3aBenytouuii kadeapoi

OOpa3ubl 32124 (3agaHNI) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT

IIpumep BOoNpocoB TecTa TEKYIIEro KOHTPOJIA

Tectol cocTosT 13 20 BOIPOCOB € BO3MOKHOCTBIO BHIOOPA OJTHOTO UITU HECKOJIb-

KHX BApUAHTOB OTBCTA.

1. MeToabl MAILIMHHOTO O0yYeHMSI:

a) peIIaloT 33a/1a4y B aHAIIUTUYECKOM BHJIC

b) BBIIETAIOT 3aKOHOMEPHOCTHU B JIAHHBIX

C) IPOU3BOJAT MOUCK TOTOBOTO penieHus B b/|

2. Ecan ajs1 Moesii MAIIMHHOTO 00y4YeHUs1 HeOOX0AMMbI JaHHbIE € W3-

14



BECTHBIM pPe3yJibTaTOM, TO JaHHAsI MOJIeJIb 00y4YaeTcs:
a) C yuutenem
b) be3 yuurens
c) C noakperuieHueM

3. Kakue nepeunciaennsnie 0udamoreku Python ucnoJsib3yrorces a8 xpane-

Hus U 00pabdoTKu JaHHBIX:
a) MatPlotLib
b) NumPy
c) Pandas

d) Sklearn

Bech KOMIUIEKT KOHTPOJIBbHO-U3MEPHUTENBHBIX MATEPUAIIOB JIJIsl TIPOBEPKHU cPop-
MHUPOBAaHHOCTH KOMITETCHIIMM (MHIMKATOpa KOMIIETCHIIMHM) Pa3MEIIEH B 3aKPBHITON

YacTH 10 ajpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 Tema 1. OCHOBBI MAaITUHHOTO OOYYCHUS

2 Tema 2. Knaccuduxarust mojixo10B B MAIIMHHOM O0yYeHHH

3 Tema 3. [IpencraBnenue u npenodpadboTKa JaHHBIX

4

5

6 Tecr
7 Tema 4. MeTpuku oLleHKH MoieIen

8 Tema 5. Perpeccus

9

10

11

12 Tect
13 Tema 6. Knaccudukamms

14 Tema 7. Knactepuszanus

15

16

17 Tecr

6.4 MeToanka TeKylero KOHTpPOJIst

Ha JICKIITMOHHBbIX 3aHATHAX

Texy1unii KOHTPOJIb BKJIIOYAET B CE€0sI KOHTPOJIb MOCEIIAEMOCTH (He MeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT MOy4YaeT AOMYyCK Ha K3aMEH.

Ha NPAKTHYCCKHUX (CEMI/IHapCKI/IX) 3aHATHUAX

Texy1iuii KOHTPOJIb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIaeMOCTH (He MeHee 80

% 3aHATHI), IO pe3yJbTaTaM KOTOPOTO CTYACHT MOJIy4aeT JIOMyCK Ha YK3aMEH.

B xoze mpoBeneHUsl CEeMUHAPCKUX M MPAKTHUYECKUX 3aHATUI LIEJIeco00pa3Ho
IPUBIICUCHUE CTYJCHTOB K KaK MOXHO 0oJjiee aKTUBHOMY YYacTHIO B JUCKYCCHSIX,
pelIeHnu 3a1a4, o0CykIeHusAX u T. 1. [Ipu 7TOM aKTUBHOCTH CTY/IEHTOB TaK»K€ MO-

JKCT YUUTBIBATLCS IIPCIIOAaBaTCICM, KaK OOAWH M3 CIT0CO00B TCKYLICI'O KOHTPOJIA Ha

IMPAKTUYCCKHX 3aHATHUAX.

CAMOCTOSITEJILHOM PadoThHI CTYIEHTOB
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KoHTposabp caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-

OHHBIX U IIPAKTHUYCCKUX 3aHATUAX CTYACHTOB ITO MCTOAUKAM, OITMCAHHBIM BBIIIIC.
OLICHUBAHHCE BbBINIOJIHCHUA TECTOB

B TeueHue ceMecTpa CTyAE€HThI BBINOJIHSAOT 3 TecTa. KaKaplil TECT NpeacTaB-
asieT coboi 20 BOpOCOB ¢ BO3MOKHOCTBIO BbIOOpa OJHOTO WJIM HECKOJIbKUX Ipa-

BUJIBHBIX OTBCTOB.

OTtBeT Ha BOIIPOC CHHUTACTCS ITPABUIIBHBIM, H 3a HCTO HAYUCJIACTCA 1 63.]'[.11, cCJIn
BI)I6paHI>I BCC BO3MOJKHELIC IMPABUJIbHBIC BapHAHTBI OTBETA, MHAYC OTBCT CUUTACTCA

HEIMPaBUIILHBIM U OaJUTbI 32 HETO HE HAYHCIISTFOTCA.
TecTsl O1IeHUBAIOTCS CAEAYIOIIMM 00pa30oM:
”’HeynoBieTBOpUTENbHO - MeHee 12 6aoB
”YnoBieTBOpUTENBHHO - OT 12 1o 15 6ayios
”Xopomo” - ot 16 10 18 6anmos

”Otmnuao’ - ot 19 1o 20 6amnos.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmuecTBo mocamouHbIX
MECT — B COOTBETCTBHU C
KOHTUHTEHTOM,  pabouee
MECTO MpenoaBaTes,
IBM coBMeCTUMBIH KOM-
netotep  Pentium  unm
BBHIIIE, TIPOCKTOP, OKpaH,
MeJIoBask WM MapKepHas
JIOCKa

1) Linux Amsr
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
U BbIIIe JKUOO
LibreOffice 7 u
BBIIIIC

HpaKTI/I‘{eCKI/Ie 3aHsA-
THUA

AynuTtopust

KonuuectBo mocamgouHbIx
MECT, 000pY/1I0BaHHBIX
[IEPCOHAJIbHBIMU IBM
COBMECTHUMBIMH  KOMIIBIO-
Tepamu Pentium wiu BbIIe
B COOTBETCTBUU C KOHTHH-
reHTOM, paboyee MecTo
npenogasarensd, IBM cos-
MECTHMBIH KOMIIbIOTEP
Pentium wunum BeIIIE, mpo-
eKTOp, FKPaH, MEJIOBast UJIH
MapKepHas 10CKa

1) Linux Amsr
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
U BbIIIe JKMOO
LibreOffice 7 u
BBIIIIC

CamocrosTenbHas pa-
Oora

ITomemenne maa ca-
MOCTOATENBHON pado-
Ta

OcHallleHO KOMIBIOTEPHOM

TEXHUKOM C  BO3MOX-
HOCTBIO MTOJIKJIFOYEHUS
k cern «MHTepHeT» m

o0ecreueHueM Jo0cCTyna B
SNIEKTPOHHYIO  MH(pOpMa-
IIHOHHOOOPa30BaTELHY IO
cpeny yHUBEpCHTETA

1) Linux Aunbr
O6pazoBanue 10
U BBIIIIC;

2) P7-Oduc 7
U BbIIIE JHOO
LibreOffice 7 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

N3menenue

Jdara u HOMep MPOTOKOJIA
3acenanusa YMK

ABTOp

HavyaabHuk
OMOJIA

16.02.2023

BHuecenne
U3MEHEHUM
c RIS )
YCTpaHEHUS
HEJI0-
CTaTKOB B
OTYETHBIX
JIOKyMEHTaX
mo Corna-
IICHUIO

C Munu-
CTEpPCTBOM
HayKH H
BBICIIICTO
obpa3zo-
BaHM
Poccuiickoit
denepanuu
oT «28»
CEHTAOPS
2021 . Ne
075-15-
2021-1029

16.02.2023 Ne2

JIuce A.A.
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