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MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma nmucuuIuinHbl "MammHHOE 00y4YeHHE U aHANK3 AaHHBIX" 110 HAIIPABJICHUIO MTOATOTOBKU
(cnermmansHocTH) 38.04.05 "busnec-nHdopmartuka" HanpasineHHOCTH (TTpodiuo) Mudopmaronnas 6nusHec- cTp. 2
aHamutuka ®I'bOY BO «Uenl'Y»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Mofty1is)

4. O0beM TUCIUTUTUHBI (MOTYJIs)

5. CtpyKTypa u coJiepKaHue AUCHUIUIMHBI (MOIYJIs)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BONIPOCHI U 3a4aHUs JUIsl TPOMEKYTOYHOM aTTeCTalluN

6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb nHPOPMALTMOHHBIX TEXHOJIOTUH

8. MaTepuanbHO-TEXHUYECKOE 00ecTieueHrne JUCIUIUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JIJIsi OOy4arOIIMXCS 10 OCBOCHUIO TUCIMIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHUYECHHBIMHA BO3MOKHOCTSIMHU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pabouas nporpamma nucuuiuinHsl "MammHHOE 00y4YeHHE U aHaNK3 JaHHBIX" [0 HAPaBICHHUIO IOATOTOBKH
(cnermmansHocTH) 38.04.05 "busnec-nHdopmaruka" HanpasneHHOCTH (Tpodiuo) MHdopmanmonHas OusHec- cTp. 3
aHamutuka ®I'bOY BO «Uenl'Y»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

HCJ'IB — C(bOpMI/IpOBaTL Yy CTYACHTOB HaBbIKH pa60TI)I C JTaHHBIMHU 1 PCHICHUS NPUKIAAHBIX 3a1a4, JaTb IIPECACTAaBJICHUEC 00 OCHOBHBIX
MCTOJaX MAIIMHHOTO 06yqu1/151 1 BUIax 3a4a4, peiacMbIX UMH.

3amaun: 1. O3HAKOMHTH CTYJICHTOB C OCHOBHBIMH 3aJlauaMH MAIlIMHHOTO 00yueHus. 2. JlaTh npeacTaBiieHie 00 OCHOBHBIX METOAX
MAaIIMHHOTO 00yuYeHHs, BHIOOpa MOJIETIH JUIsi KOHKPETHOM 3ajlauy, OLIEHKE KayecTBa MOJENH U ee HacTpoiike. 3. ChopmupoBaTh
MIPAKTHIECKHE HABBIKM PEIICHNUS 3aa4 MAllIMHHOTO 00Y4eHHs, T0OKa3aTh TOTOBBIE PeaTM3allii METOJ0B MAIIMHHOTO 00y4YeHHs B
COBPEMEHHBIX OMOINOTEKaX.

Pe3yJ'ILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPABJICHBI HA JOCTHXKCHUC NHANKATOPOB!:

[TK-2.1. O6nagaet 3HAHUAME METOZOB M AJITOPUTMOB MAITHHHOTO 00YYCHHUS, CPEJICTB U TEXHOJIOTHIA cOopa, 00pabOTKH u
MPE/ICTABICHHS JaHHBIX

ITK-2.2. [leMOHCTpUPYET yMEHHUS BEIOOPA METOA0B MAIlIMHHOTO 00y4eHHs U TEXHOJIOTUl aHaIM3a JaHHBIX UCXO /s U3 TpeOoBaHuil K
PELIEHUIO NPUKIAIHBIX 3a1a4

[1K-2.3. ImeeT npakTUYeCKUi OMBIT pa3paOO0TKH HOBBIX aITOPUTMHYECCKUX PEIICHUN B MPUKIIAJHBIX 3a/auaX aHaau3a JaHHBIX.

VYK-1.1. Kputruecku aHaTH3HPYyET MPOOIEMHYIO CUTYAIHIO C IeJIbI0 BRIPAOOTKH CTPATETHH JICHCTBHIA, apryMEHTHPOBAHO
(dopMynupyeT COOCTBEHHBIE CY)KICHUS U OLICHKU

VK-1.2. Mcnonb3yeT KpUTHUECKUI aHAIIM3, CUCTEMATU3aluI0 U 00001IeHre HHPOpMaLUK AJIS pEeLIeHuss MPOoOIeMHON CUTyalluu

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgem) OITOIT: b1.B.01

2.1 TpeGoBaHus K NpeJBapuTeIbLHOI OATOTOBKE 00y4alolIerocs:

ILJ'[?[ U3YUYCHUS TUCHUTIINHBI 06yqa}0umi/ic;1 JOJDKCH BJIaJICTh 3HAHUAMUA U3 JUCILUILINH 6a1<anaBpnaTa, CBA3aHHBIMHU C
I/IH(bOpMaHI/IOHHLIMI/I TEXHOJIOTUSAMMH.

2.2 JIncuunIuHbI U MPAKTUKH, 1JIs1 KOTOPBIX OCBOEHHE TAHHOM TUCHHMILIMHBI (MOYJIs1) He00X0IMMO KaK NpeAllecTByIOLIee:

3HaHI/IH, TOJIYy4YCHHBIC B JIaHHOM JAUCHUIIIIMHE, MOTYT OBITH HUCIIOJIH30BAHEI JJIA HalluCaH sl MaFHCTepCKOﬁ Auccepranuu.

IMoaroToBka K mpoLeIype 3aliThl ¥ 3alIUTa BHITYCKHOW KBaTH()UKAIMOHHOH pabOThI

3. KOMIETEHIIMU OBYYAIOLIETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATIIMHBI
(MOJLYJIST)

IIK-2: CriocodHoCTh cOOUpaTh, 00padaThIBATh H MHTEPNPETHPOBATH JaHHbIE, HCII0JIb3Ys METOAbI MAIIMHHOTO 00yUYeHUs U
TEXHOJIOTHH OM3HEC-aHATUTUKH

3HaTh:

- TEXHOJIOTMU U METOAbI BHEAPCHUA WT cucrem Ha OpeaArpusaTUs
- MCTOAUKHU U AJITOPUTMBI 06pa60T1<1/1, NpeaACTaBJICHUS, aHAJIN3a JaHHBIX, IIPEACTABJICHHBIX Pa3JIMIYHBIMU crocodaMu u ¢ pa3H0171
CTCIICHBIO (bOpMaJ'II/ISaHI/II/I

YMmern:

- IpUMeHATh MeToAbl BHeApeHus UT cucteM Ha npeanpuaTus

- U3BJICKATh 3HAHUS U3 9KCIIEPTOB, TEKCTOB, a TAIOKE IPYTUX PAa3IMYHBIX HCTOYHUKOB HH(OPMAINY;

- coOUpaTh U aHAIU3UPOBATH CTATUCTUUECKUE JAHHBIE, SIBISIOLIMECS OCHOBOM Ul IOCTPOCHUS UHTEILUIEKTYaIbHONU CUCTEMBI;
- ICTIOJTB30BATh IKCIEPUMEHTAIBHBIE U TEOPETHIECKHE METOIBI HCCIECIOBAHNS B TPO(PECCHOHANBHON IEATETbHOCTH

- UCII0JIb30BAaTh COBPEMEHHBIE IPOrPAMMHO-UHCTPYMEHTAJbHBIE IPOAYKTHI IPU pazpaboTke u BHeApeHun NC

Baagern:

- HaBbIKaMH aHaJ1i3a JaHHBbIX pa3anH0171 IpupoAbL

YK-1: Cnioco0eH ocymiecTBJISITh KPUTHYECKHIT aHAIH3 IP00JIeMHBIX CHTYalHii HA OCHOBE CHCTEMHOI0 N01X0]4,
BbIpa0aThIBaTh CTPATErHIO 1eiicTBUIA

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHblil yausepeure» (PI'bOY BO «Henl'VY»)

Pabouas nporpamma mucuuIuinHEb! "MamHHOE 00yYeHHE U aHAIHU3 JaHHBIX'" 110 HANPaBJICHUIO TOATOTOBKU
(cmenmaneHocTH) 38.04.05 "BrsHec-uHdpopMmarika" HanpasieHHOCTH (Ipodmo) Mudopmaronnas 6nusHec- cTp. 4
aHanutuka ®I'bOY BO «Henl'V»

3HaTh:

- 0 COBpeMeHHbIX MeTozax Data Mining

- QaHAITM3MPOBATh TCHACHI[MH COBPEMEHHON HaYKH, ONIPEe/eIsATh ePCIEKTHBHBIC HAIPABIICHUS HAYTHBIX HCCIICIOBAHMIT;

- OCHOBHbIE METO/IbI Pa3pabOTKH UHTEIUIEKTYaIbHbIX CUCTEM U CHELU(UKY aKTyalIbHBIX IPOOIEMHBIX 00IacTeMH;

- TeOpPETHIECKUE TOI0KEHHUS AT IIOCTPOCHHUS HHTEIIEKTYalbHBIX CHCTEM, IPeAHa3HAYCHHBIX I PeIIeHNs Pa3IMIHbIX 33124

YMeThb:

- BEIOHpATh COOTBETCTBCHHO MTOCTABJICHHOH 3a/jaue M UCII0JIb30BaTh U3yUCHHBIC paHee MPOTPaMMHbIE CIIOCOOBI 00pPadOTKH U
XpaHeHUs1 HHPOpMALIUH

- MICIIOJIb30BATh METO/IbI OPraHU3aMH HHTEIUICKTYAIbHBIX CUCTEM H IIOJIYYHUTh [IPAKTHYCCKIE HABBIKH AJISL MX TIOCTPOCHHSI B LIEIISIX
peIICHHs Pa3IuIHBIX 33/1a4;

Baanern:

- COBPEMEHHBIMU METOIaMH HAyIHOTO UCCIIEOBAHUS B IPEAMETHOM cdhepe
- HaBBIKAMHE OKa3aHUs HH(POPMAMOHHON MOANCPIKKH IIPU pa3pabOTKe HHTEIUICKTYaIbHBIX CHCTEM C 3JIEMEHTaMH MAIIHHHOTO
00y4yeHus

B pe3yabTaTe ocBOeHHUS TMCHUILIAHBI 00yYaIOLIUICS 0/KeH

3.1|3unaTs:

3.2|Ymetn:

3.3|Baaners:

4. OFBEM JUCIMIIJIMHBI (MOAYJIS)

O6was TpyaoeMKoCTb 33ET
Yacos o yueOHOMY Tany : 108 Busel KOHTPOIS B ceMecTpax:
B TOM YHUCIIE :
ayIUTOpHBIC 3aHATHS : 32 3a4eTs 3

camocTosTeNbHas paboTa : 72,7

KOHTaKTHas pabora: 35,3

UKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCIIMUIIJIMHBI MOOYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BU 3aHATHUSI/ Cemectp | YUacoB Jlutepatypa
3aHATHA [ Kvpc
Paznen 1. BBenenne B MammmHHOe o0y4eHue. 3aiaua JUHeIHOM perpeccun
1.1 BBonHas nexuus. 3 4 JI1.1 J11.2 J11.3J12.1
ITpumepsl 33124 MaIMHHOTO O0YUEHHUS C yUHUTETIeM U 0e3. J2.2
OpHOMepHasi JIMHEWHas perpeccusi 1 MeTOJl MaKCHMAJIbHOTO TPaB10II0100usl. 21022
OyHKIMS TOTEPb, METOJ] TPAJMEHTHOTO CITYCKa.
MHosxecTBeHHast TMHelHast perpeccus. HopManu3zanus mpu3HaKoB.
TTocTpoenue HenmuHEHHBIX Moaemel. /JIex/
1.2 Peanuzanus Mmeroga o JHOMEPHOHN JTMHEHON pErpeccuu JUisl peleHus 3a1auu 3 4 JI1.1 J11.2 J11.3J12.1
MPOTHO3UPOBAHUS IPUOBUIH IPH OTKPBITHH HOBOTO (hMIIHANIA CETH PECTOPAHOB. J2.2
Peanu3amust MeTo1a MHOXKECTBEHHOMN JIMHEHHON PETPeCcCHy sl pEeLICHHs 21022

3a/1auu MpeJCKa3aHus [IEHbI Ha JIOM IIPU N3BECTHBIX 3HAYCHUSAX TUIOLIA]IU JJoMa
Y YHCIIe KOMHAT.
Bbubnuorexka sklearn u ee MeTozp! pemieHns 3a1a4 TMHEHHOH perpeccuu. /IIp/

Pa3znen 2. 3apaya knaccuukanuu. Jorucruueckas perpeccus.
IIpodaema nepeodyuenusi. Peryasipusanus

© ®I'bOY BO «Henl V»




MHWHOBPHAYKH POCCHUU

\)} denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrsennslil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma qucuumInHab "MamuHHOEe 00ydYeHHE U aHAIN3 AaHHBIX " TI0 HAIIPaBJIEHHUIO MOJTOTOBKU

(cmenmaneHocTH) 38.04.05 "BrsHec-uHdpopMmarika" HanpasieHHOCTH (Ipodmo) Mudopmaronnas 6nusHec- cTp. 5
a"anutuka ®I'bOY BO «Henl'Y»

2.1 3ajavya OuHapHOH Kiaccudukanuu. Jloructuueckas perpeccust. Curmoua u 4 JI1.1J11.2 J11.3J12.1
JIOTJI0CC. J2.2
3aaua MHOXKECTBEHHOH KJ1acCH(pUKAIIUH. D132
IIpob6nema nepeodyueHus. Perynspusamus. ['pe6HeBas perpeccus. Jlacco.

/JTex/

2.2 Pemenue 3anau 6uHapHON Ki1accUUKAUKU METOAOM JIOTHCTHYECKOM 4 JI1.1J11.2 J11.3J12.1
perpeccun Ui cydasi TMHEHHO pa3IeIrMbIX KJIACCOB. J12.2
Pemenue 3anau GuHapHON KiIacCuUKAUKU METOAOM JIOTHCTHYECKOM 01092
perpeccuu A cirydast IMHEHHO Hepa3AeIMMbIX KJIacCOB.

Hcnonb30BaHue JTOTUCTUUECKOM perpeccuu Juis peleHus 3a1aun
MHO)KECTBEHHOH KJIacCU(PHKALHH.

PacnosnaBanue pykonucHsix uugp ot 0 go 9 /Tlp/

Pa3gen 3. Meron kNN, nepeBbsi penieHuii 1 aHcaM0J1eBbIe METO/IbI.

3.1 Merton 6mpxaimux coceneit KNN u ero Moxudukanuu. 2 JI1.1J11.2 J11.3J12.1
JepeBbs pemieHui. J12.2
AHcamOnu 1epeBbeB PELIEHUH. 2132
/JTex/

3.2 Knaccuguxanus upucos @umiepa ¢ nomouipo Metoga kKNN. 2 JIT.1J11.2 J11.3J12.1
Hcnonb3oBaHue aHCaMOJIEBBIX MOJIeIICH Ha OCHOBE JiepeBbeB pemieHuid. /TIp/ 2.2

2132
Pa3znes 4. MeToa OOPHBIX BEKTOPOB

4.1 Merto/ OOPHBIX BEKTOPOB. OnTUMalbHAS pa3Jelsionas TuIepIocKOCTb. 2 JI1.1J11.2 J11.3J12.1
3azop mexay kinaccamu. Oynkuuu siapa (kernel trick). Henmunelinsiit SVM. 2.2
/JTex/ D192

4.2 Hacrpoiika napamerpoB SVM. 2 JI1.1 J11.2 J11.3J12.1
Hcnone3oBanre SVM s peliieHus 3aa4u OMHAPHOW KiiaccuDUKAIUH. J12.2
IMocrpoenue knaccudukaropa cnama Ha ocHose SVM. /Tp/ 21932
Paszpnen 5. MeToabl NOHUWKEHNs PA3MEPHOCTH M BH3YAIN3alMHU JAaHHBIX

5.1 MeTonbl NOHMKEHHS Pa3MEPHOCTH JaHHBIX - METOJ] IJIABHBIX KOMIIOHEHT 2 JI1.1J11.2 J11.3J12.1
(PCA) u meTon t-SNE. 2.2
CoxaTtue U BU3yalu3anys AaHHbIX. /JIex/ D192

5.2 Hcnons3oBanue PCA 11 yMEHBIIEHUS Pa3MEPHOCTH JaHHBIX. 2 JI1.1J11.2 J11.3J12.1
Merton t-SNE. /TIp/ 2.2

D192
Paznen 6. lonoiHuTeIbHBIE BONPOCHI 00y4eHHsI Mo/eseii MAIIMHHOTO
o0yueHHUst

6.1 Opranuzanys HagexHol Banuganun (dataset split, cross-validation), anamus 2 JI1.1 J11.2 J11.3J12.1
learning curves. J2.2
Mertpuky KauecTBa Mozeneid, oToop mpusHakoB. /JIex/ 21092

6.2 Banupanus Moaens MalinHHOTO O0yYeHUS. 2 JI1.1 J11.2 J11.3J12.1
H3ydeHune METpHK KauecTBa B 3aJ1a4e ¢ HecOalaHCHPOBaHHBIMU Kiaccamu. /T1p/ 2.2

21092
Pazgen 7. CamocTosiTeibHas paboTa
7.1 IMoaroToBka k MpOMEXyTOUYHBIM TecTaM /Cp/ 20 | JI1.1J11.2 J11.3J12.1
2.2
21092
7.2 UzyueHnue TeMm 1 mpoOieM, He BHIHOCUMBIX Ha JICKLIUHU U IPAKTHYECKUE 3aHATHS 20,7 [JI1.1J11.2 J11.3J12.1
/Cp/ 2.2
D192
7.3 IoaroroBka k urorosomy Tecry /Cp/ 16 | JI1.1J11.2 JI1.3]12.1
J2.2
01092

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICLIET0 00pa3oBaHUs

«UensOunckuit rocynapcrsenHblil yausepeure» (PI'bOY BO «Henl'VY»)

Pabouas nporpamma nmucuuIuinHbl "MammHHOE 00y4YeHHE U aHANK3 AaHHBIX" 110 HAIIPABJICHUIO MTOATOTOBKU
(cenmaneHocTH) 38.04.05 "BrsHec-uHdopmarika" HanpasieHHOCTH (podmo) MHpopmanonHas 6u3Hec- cTp. 6
aHanutuka ®I'bOY BO «Henl'V»

7.4 IMoaroroBka K 3aIuTe NpakTUueckux padbot /Cp/ 3 16 | JI1.1J11.2 J11.3J12.1
2.2
0192
Pa3gen 8. Unasi koHTaKkTHasi padoTa
8.1 WunuBuayanbHble KOHCYIbTAIMU, TEKYIUH KOHTpob /MTKP/ 3 3,3 |JIL.1J11.2 JI1.3]12.1
2.2
01092

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

KommnprorepHsiii Tect. [Ipaktuueckas pabora

6.2. TunoBble KOHTPOJIbHbIE 3aIaHNUs ¥ HHBbIe MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

Ha rpadukax npencrapieHa 3aBUCUMOCTb 3HAYCHUH 1eJIeBOW (DYHKIMH OT YHuciia 31ox ooydeHus. Kakoi rpaduk u3 npeacraBieHHbIX
Ha PUCYHKE COOTBETCTBYET CIYYal0 YCIEIIHOTO O0YUCHHsI MOJIENIN IMHEHHOU perpeccuu?[eneBast QyHKIMS - YUCIIO STIO0X |

A) HM OTMH

B) Bepxumit

C) HIKHUN

D) o0a

ANSWER: A

OT CKOJIKUX MIEPEMEHHBIX 3aBHCHUT IieieBast YHKIUS B 3a7a4e OJHOMEPHOM JIMHEHOM perpeccun?
A)2

B) 1

C) n, Ta€ N - YHCIIO OOYYAIONINX HIIEMEHTOB

D) n+1, rae n - uucio o0y4arommx 3JeMEHTOB

ANSWER: A

KonundecTBo 6a110B paBHO YHCITY IPABUIIBHBIX OTBETOB.
[IponomxurensHOCTH TeCTHpOBaHUA 20 MHH.

IMpaktuueckas padora: Knaccudukanus upucos @umepa ¢ nomouipio Meroaa kNN. Hcnons3oBanne aHcaMOIeBBIX MOZENeH Ha
OCHOBE JICPEBEB PEIICHHUIA.

MakcumaabHOE KOJIHYECTBO 0alIoB - 12
12 GanioB: 3ajaHKe TOJTHOCTHLIO
BBITIOJIHEHO

1-11: 3aganue BBINOJHEHO YaCTHYHO

0: 3aaHKE HE BHITTOJITHEHO

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JIsA l'lpOMe?l(yTO‘-lHOif'l aTreCTaluu

VcTBITHIBAIOT 1BA HE3ABUCHUMO Pa0OTAIOIINX d1eMeHTa. JITUTensHOCTh BpeMeHn Oe30TkasHoit padoter\( F_1(t)=1-e"{-0,02t}, \\
F_2(t)=1-e"{-0,05t} \)HaiiTt BEposITHOCTH TOTO, 4TO 3a 6 YACOB 0OA HIEMEHTa OTKAXKYT.

A) 0,03

B) 0,02

C) 0,56

D)0,4

ANSWER: A

Kaxk Boirsiaut Beixoa $h(x)$ moxenu nuHeliHO# perpeccun?

A) \( h(x)=\theta_0+\theta_1 x\)

B) \(h(x)=sigmoid(\theta_0+\theta_1 x) \)

C) \(h(x)=\left\{\begin{array{c}-1, x <0, //1, x>=0}\right. \)

D) h(x)=\frac{1}{2m}sum_{i=1}"n(\theta_O-+\theta_1 x_i-y_i)"2.

ANSWER: A

Ha aBTo3aBon mocTynuiam qBUTaTeNy OT TPEX MOTOPHBIX 3aBoA0B. OT mepBoro 3aBoja noctynwio 10 neuraresneit, or BToporo — 6, ot
TpeThero — 4. BeposTHocTH 6€30TKa3HON pabOThI ATHX JBHUTATENCH B TCUCHUU TAPAHTUHHOTO CPOKa
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cooTBeTcTBeHHO paBHbl 0,9; 0,8; 0,7. KakoBa BepOsTHOCTb TOT0, YTO YCTAHOBIIEHHBIH Ha MallMHE JBUraTelb OyaeT paboTaTh 6e3
JIe()eKTOB B TCUCHUH TAPAHTUITHOTO CPOKa?

A) 0,83

B) 0,78

C) 0,87

D) 0,56

ANSWER: A

6.4. Kputepuu oneHuBaHus

Ha 3auéTe npoucxoauT oLleHUBaHNE yueOHOH NedTeIbHOCTH 00Y4aloIUXCs 0 AUCHUILIMHE HA OCHOBE IOJYUYEHHBIX OLIEHOK 3a
KOHTPOJILHO-PEHTHHIOBBIE MEPOIIPUATHS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM arTecTanny. [Ipu OLleHNBaHUH PE3yIbTaTOB
y4eOHOM AeATEIbHOCTH 00YyUYarOLEerocs 10 JUCLUIIIMHE UCIIOJb3YeTCs 0alIbHO-PEUTHHIOBask CUCTEMa OLICHUBAHUS PE3YJIbTaTOB
y4eOHOM AeATeIbHOCTH 00YyUYaronXCs.

3aureHo: Bennunna peittunara odydaromerocs mo aucuuiutiae 60...100 %

He 3aureno: Benuuuna peiitunra odyuaromierocs no gucuumiuge 0...59 %.

JlomyckaeTcst BRICTaBICHHE OIIEHKH Ha OCHOBE TEKYIIETO peHTHHTa (aBTOMATOM).

7. YYHEBHO-METOAUWYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)

7.1. Pexomennyemasi 1urepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue WznarensctBo, Tonm| Pecypce
JI1.1 |®nax IT. MamunHoe 00yuenue. Hayka U HCKyCCTBO IOCTPOEHUS alnropuTMoB, |[Mocksa : IMK 3BC
KOTOpBIE W3BIIEKAIOT 3HAHUS U3 JAHHBIX IIpecc, 2015
(http://e.lanbook.com/books/element.php?pll_id=69955)
JI1.2 |AngpeitunkoB A.B., |WHTennekTyaibHble HHOOPMAIIMOHHBIC CUCTEMBI 1 METO/IBI Mocksa : OO0 9BC
AnpnpeitunkoBa O.H.  |MCKYCCTBEHHOT'O MHTENJIEKTa: yUeOHUK "Hay4no-
(https://znanium.ru/catalog/document?id=439338) M3aTENbCKUI
uentp UHOPA-
M", 2024
JI1.3 |Bumnesckuii B.M., Teopust ouepeneit 1 MamHHOE 00y4eHHe: MOHOTpadus Mocksa : OO0 OBC
Edpocunun /1.B. (https://znanium.ru/catalog/document?id=456847) "Hayuwro-
U3IATEeNbCKUN
uentp UHOPA-
M", 2024
7.1.2. JlonoaHuTeIbHAS IUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecype
JI2.1 |Pamxa C. Python u mammHHOE 00ydeHHe: KpaiiHe HeoOxomumoe mocodue mo  |Mocksa : IMK OBC

HOBEHIIIEH MpecKa3aTeNbHOM aHAMTHKe, o0s3aTenbHoe i Oonee  |[Ipece, 2017
r1yOOKOro MOHUMaHKS METO/I0JIOTHH MAIIMHHOTO 00yUYCHHS
(https://e.lanbook.com/book/100905)

JI2.2 |lapnen B., Maccapon |KpymHomaciitabHoe ManmmHHOEe 00ydeHue BMecTe ¢ Python Mocksa : JIMK OBC
JI., BockerTtn A. (https://e.lanbook.com/book/105836) Ipecc, 2018

7.2. Ilepeuenn pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

D1 |Jlans [DnexTpoHHBIH pecypc] : anekTpoHHO-0nbmoTeynas cuctema (ObC) / u3natenscto Jlans http://e.lanbook.com

D2 |Znanium.com [DneKTpOHHBIN pecypc] : 37aeKTpoHHO-O0ubmHoTeuHas cucrema (ObC) / Hayu. anektpoH. 6-xa
http://znanium.com/

7.3 IlepeuyeHb MH(POPMALIMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoOe oGecnieyeHue

LMS Moodle

Python

7.3.2 IIpodeccnonasibHble 6a3b1 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
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8. MATEPUAJIbHO-TEXHUYECKOE OBECIHHEYEHHME JUCIUIIJIMHBI (MOIY JIs1)

Jlns peanu3anyy JUCHUIUIAHBI HCTIONB3YIOTCS yUeOHbIE ayJUTOPHH JUTS IPOBEICHUS 3aHATHI JTEKIIMOHHOTO TUIIA, 3aHATHI
CEMHHApPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHUYyaIbHBIX KOHCYJIBTAIMH, TEKYILEr0 KOHTPOJIS ¥ IPOMEXYTOYHOM aTTeCTalluy, a TaKKe
MIOMEICHHS AJISI CAMOCTOSTEIbHON PaboOTHI.

VY4eOHble ayJUTOPUH YKOMIUIEKTOBAHBI CHIEHIUAIIM3UPOBAHHON MEOENbIO U TEXHUYECKUMH CPECTBAMHU OO0YUEHHUS: JOCKa, MapThI,
MYJIBTHMEANIHOE U ayAn0000pyI0BaHHE.

Jlst mpoBeCHHS 3aHSTHI JIEKIOHHOTO TUIIA [IPEUIAratoTCsi HAOOPBI IEMOHCTPAIIMOHHOTO 000PY/A0OBaHHUS U yIEOHO- HATIISTHBIX
nocobuii: udpoBkie 00pa3oBaTeIbHBIC PECYPCHI, @ TAKXKE HCIIOIB3YETCs IEPEHOCHOE 1 / WM CTallHOHAPHOE MYJIbTHMEIHIHOE
o0opynoBaHue (3KpaH, HOYTOYK, IPOCKTOP, KOJIOHKH).

JInist ceMUHAPCKUX 3aHATHI UCTIOIB3YIOTCS ayIUTOPHU OCHAIIICHHBIE OOBIYHOMN JOCKOH, TapTaMH, IEPEHOCHBIM MYJIbTUMEINHHBIM U
ayanoo0opynoBaHueM (B cilyyae HEOOXOIUMOCTH).

[TomenieHust U1l CAMOCTOSITENBHOM PabOThl 00YYaIONIMXCS OCHAIIEHBI KOMITBIOTEPHOIM TEXHUKOM C IMOJIKIIOUEHHEM K CETH
"UutepHetr" U 00eCreYeHHEM IOCTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpEly YHHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

VYcnenrHoe u3ydeHue Kypcea TpedyeT oT 00ydaroluxcs NOCeeH s JIEKIUH, akTUBHON paboThI Ha CeMUHApax, BHIIIOJIHEHUS BCEX
y4eOHBIX 3aJaHUi IperoaBaTelis, 03HAKOMIICHHs ¢ 0a30BEIMU YUeOHHKaMH, OCHOBHOH U JIONIOJHUTENBHOM JIHTEpaTypoil. 3amuch
JIEKLIUK — 0JJHa U3 ()OPM aKTUBHOI pabOThI CTYICHTOB, TpeOyIolas HaBBIKOB U YMEHHS KPaTKO, CXeMaTH4YHO, II0CIEJ0BATEIbHO U
JIOTHYHO (PMKCHPOBATh OCHOBHBIE MTOJIOKEHUS, BEIBOIBI, 0000111eHus, (hopMynupoBku. [Tocnenyromias pabota HaJl TEKCTOM JICKIIUU
BOCKpEIIAET B IaMsATU €€ COJlep KaHKe, TI03BOJIET Pa3BUBAaTh SKOHOMUYECKOE MBIIIUICHHE. B KOHIIe TeKIY IpernoaaBaTeb OCTaBIsIeT
BpeMs (5 MUHYT) JUTS TOTO, YTOOBI CTYJCHTHI HMETH BO3MOXHOCTD 331aTh YTOYHSIOIINE BOIIPOCHI II0 H3y4aeMOMY MaTepHaIy.
Baxxubim METOA0OM O6y‘ICHI/lﬂ SIBJISICTCS CaMOCTOSTCIIbHAA pa60Ta CTYACHTOB C y‘{C6HO'MeTOﬂH'{eCKI/IMI/I MaTepuaiaMu, Hay‘{HOﬁ
yateparypoii. [Ipr u3ydeHnn TUCUUILTHHBL HEOOXOIMMO H3YIUTh BOIIPOCHI, KOTOPBIE MPENOAaBaTeNb BEIHEC HA CAMOCTOSATENHHOE
n3ydeHue, ObITh TOTOBBIM K 00CYXICHUIO STHX BOIIPOCOB.

K mpomexyTo4HOIT aTTecTalui He0OXO0 MO TOTOBUTHCS II€I€HANPABICHHO, PETYIISPHO, CHCTEMATHIECKH 1 C IEPBBIX AHEH 00ydeHus
o naHHou auctmiuinHe. [locse aToro y oOyuatomierocst JOIKHO COPMUPOBATHCS YETKOE Npe/ICTaBlIeHHEe 00 00beMe U XxapakTepe
3HaHUI U YMEHHH, KOTOPBIMH HaZo Oy/IeT OBIaAeTh 10 AUCHUILTHHE. CHCTeMaTHYeCKOe BBITOTHEHHE YIeOHOH paboThl Ha JEKIUIX U
CEMUHAPCKUX 3aHATUAX ITO3BOJIUT YCIICITHO OCBOUTH JUCHUIUINHY.

B ciydae mpuMeHeHus pu 00yYeHNUH AUCIUTUTUHBL DJIEKTPOHHOTO 00YUYEeHUs, TUCTAHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIHA
oOuieHue 00yJaromuXcs ¥ MPernojaBaTeis OCYIECTBIISCTCS B PEXKUME PeaIbHOr0 BpeMeHH (OHIaiH-JIeKIH (BeOUHApPBI), YaThI,
BUJI€0-KOH(EPEHINH U JP.) HIIH OTJIIOKEHHOTO BpEMEHH (cucTeMa TUCTaHIIMOHHOTO 00y4denust Moodle, GhopyMBl, 2JIeKTpOHHAS 1TOYTa
u 1p.).

Bonbryio yacTh BpeMeHH 00yJaronyecs CaMOCTOSTEIFHO paboTaroT ¢ y9eOHO-MeTOqMIeCKUMH MaTeprainaMi. CTyJeHTHl HMEIOT
BO3MOKHOCTb KOHCYJIBTUPOBATHCS C IPENOaBaTeIeM 110 BCEM BOIIPOCAM, BOSHHKAIOIIUM B XOJ€ CAMOCTOSTEIbHON paboThI
MOCPE/ICTBOM DJICKTPOHHOM MOYTHI, COIIMATBHBIX CETEH U T.I1.

Joctyn obyuaronierocst K yaeOHbIM pecypcaM B PeXXUMeE OTJIOKEHHOTO BPEMEHH, CaMOCTOSITENEHOM PaboThl OCYLIECTBISIETCS Yepes3
ceTh IHTepHET B YIOOHOM IJIsl HETO MECTe, BPEMEHHU H TeMIIE.

ITpu 00y4eHun iU ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS 3JIEKTPOHHOE 00yUIeHHe, TUCTaHIOHHbIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH TIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-fiepead MHGOPMAaIK B JOCTYIHBIX IS HUX (hopMax.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOI0THi (nanee — D0,
JOT) ocymectiseTcs: Ha ocHOBaHUH «I10JOKEHHUS 0 peann3aiyi OCHOBHBIX U AOMOJHHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
MPUMEHCHUEM DJICKTPOHHOI'O 06quHH$[ U AUCTAHIIHOHHBIX O6paSOBaTCJ'[bHBIX TEXHOJIOTUH B (benepam)HOM TOCYyaIapCTBEHHOM
OI0/PKETHOM 00pa30BaTEIbHOM YUPEKICHUH BHICIIET0 00pa3oBaHus «HeIsIOMHCKUI rocy1apCTBEHHBIH YHUBEpCUTET», «IlomoskeHns
0 MOPSIIKE 3a4eTa 00YJArOUIMMUCS 10 OCHOBHBIM MPOdeccrOoHABHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3aIHSIX, OCYILECTBISIOIUX 00pa30BaTEIbHYIO IESITEIBHOCTD, YUeOHBIX
MPEMETOB, KYPCOB, TUCIUIUIAH (MOIYJIel), IPAKTUK, HOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX MPOrPAMMy IMTOCPEICTBOM INIEKTPOHHOM
nHpopMamoHHo-o0pa3oBarensHol cpenbl PTBOY BO «YenlVy». B uckimounrenbHbIx ciaydasx (popc-Maxop | T.I1.) MpH
peanu3auu o0pazoBaTeNbHON AesTensHOCTH ¢ npuMeHeHreM D0, JIOT MOryT NpUMEHSITh KOMIIOHEHTBI, He BXOAAIINE B TIepeYeHb
AJIEKTPOHHOM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA
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OcBoeHHE UCIMILIMHGI HHBAJTHAAMHA U JIMIAMH C OTPaHHYCHHBIMI BO3MOXHOCTSMH 3JJ0POBBSI OCYIECTBISCTCS C HCIIOIE30BaHUEM
CHELHATbHBIX TEXHUYECKHX CPEACTB M MH()OPMAIMOHHBIX TEXHOJOTHUH, MPENOCTaBIIEMBIX PecypcHBIM yueOHO-METOIHIEeCKUM
HEHTPOM II0 OOYYEHHIO WHBAJIHMIOB ¥ JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMH 310poBbsi Yenl'Y mo 3ampocy oOydarommerocs
(MOOMIIBHBIE CIIEIMANBHBIE TEXHWYECKHE CPEeICTBA IS JIMI[ C HApPYIICHHSMH 3pEHUS] M C HapyLICHHEM CIyXa, acCHCTHBHBIE
UH(OPMAILIOHHBIE TEXHOJIOTHH).

Ilpn HeoOXOAMMOCTH I OOY4alOIMXCsS C HApPYIICHHSIMH 3pEHHS Ha PabdodYMX MecTaX IS HPOBEICHHS HPAKTHYCCKHX WIIH
7abOPaTOPHBIX 3aHATHI YCTaHABIMBAETCs CIIENUAIbHOE MPOrpaMMHOE obOecreueHHe (MporpaMma pedeBOH HaBUTAIMHU, pedyeBbIe
CHHTE3aTOPbI, SKPAaHHBIC JIYIIBI).

B yueGuble aynuropun obecriednBaeTcsi OeCIPensITCTBEHHBIH AOCTYI A 0OyYalOMNXCsl ¢ MHBATHIHOCTBIO M ¢ OTPaHWYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBSL. B kax0ii ayauropun, riae o0y4aroTcss HHBAIUIBI 1 JINLA C OTPAHHYCHHBIMU BO3MOXHOCTSMH 310POBb,
MPeTyCMaTPUBAETCS] COOTBETCTBYIOIIEE KOJIUIECTBO MECT ISl OOYIAIOMINXCS ¢ YIETOM HapyIIEHHH UX 370POBbSI.

Jlnst OCBOCHUS AWCLMIUIMHBI MHBAJIMAAM U JIMIAM C OrPaHMYCHHBIMH BO3MOXKHOCTSMHM 3J0POBBSl HMPEIOCTAaBISACTCS JOCTYH K
MeYaTHBIM UCTOYHUKAM, HMEIONIMMCS B HaydHOH OnOmuoTeke Uenl'Y, ¢ MOMOMIIBIO CIIENUANbHBIX TEXHUIECKUX CPENICTB; JAOCTYI C
MOMOIIBIO CHEIHANBHBIX TEXHHYECKMX M IPOTPAMMHBEIX CPEICTB K DJICKTPOHHBIM WCTOYHHMKAM, HPEICTaBICHHBIM B (opme
3JIEKTPOHHOTO JOKyMeHTa B (hoH/e Hay4dHO# OnbOmmnoTekn Yenl'Y uitu 3J1eKTpOHHO-OUOIHOTEYHBIX CHCTEMAX.
V4eOHO-METOJUYECKHE MaTepHANbl Ul 00yJaIONMXCsl U3 YHCIIa MHBAIUIOB M JINIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/J0POBBS
MIPEIOCTABILIIOTCS B JOpMax, alaliTHPOBAHHBIX K OTPAHUUSHHUSIM UX 3/I0POBbS H OCOOCHHOCTSIM BOCHIPHUSTHS HH()OPMALIH.

JU71st MHBAJIMAOB ¥ JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JJOPOBbSI OCBOCHHE JUCIUIINHBI MOXKET OBITH YACTUYHO WIIH TIOJTHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ilpr HpOBEIECHUM IPOMEKYTOYHOH AaTTECTALMM II0 AWUCHUIUIMHE OOYyYaromMMCS C HHBAJMAHOCTBIO U C OrPaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBsSI OOECIIEUMBAETCS MO WX 3asABICHHUIO MPEJOCTAaBICHHE B IOCTYHNHOW (opMe B 3aBUCHMOCTH OT HX
WHIMBHIYaJbHBIX OCOOCHHOCTEH HHCTPYKIMHM O MOPSAKE MPOBEICHHS INPOMEKYTOYHOH AaTTECTAIMH, OLCHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3aJaHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MUCbMEeHHO MmpupToM bBpaiins, c
HCIIONIB30BaHUEM YCIIyT aCCHCTEHTA, YCTHO).

[Mpu npoBeeHNU POLETYPHI OLICHHBAHUS PE3YITATOB 00yUYEeHNUs] HHBAIMIOB U JIAL] C OrPaHMIEHHBIMU BO3MOXKHOCTSIMU 3[JOPOBBSI
MpeyCMaTpPHUBAETCsI KCIIOIb30BaHUE NpeaocTaBiIeHHBIX Yenl'Y ninn coOCTBEHHBIX TEXHUUECKHX CPEJCTB, HEOOXOIUMBIX UM B CBSI3HU C
UX MHIUBUAYAIbHBIMH 0COOEHHOCTAMH. [Ipy HEOOXOAMMOCTH MHBAIHIaM U JIMLAM C OrPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI
NpeaOCTaBIACTCA JONMOJTHUTEIIBHOC BPEMs IS IIOATOTOBKMU OTBETA HA 3aJaHus, IPOUCAypa OLUCHUBAHUSA PE3YJILTATOB OGy‘{CHI/Iﬂ o
JCITUIUTHHE MOYKET IPOBOJUTEHCS B HECKOJIBKO JTAIIOB.
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