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PABOYAS ITPOI'PAMMA TUCIUAIIINHBI

51.B.01.11 MamuHHoe 00y4eHHe U aHAJIU3 00JbLIITHX JAHHBIX

Hanpagsaenune noarorosku: 01.03.02 Ilpukiagnas MaTreMaTuKa 1 HH(POPMATHKA
Hanpasiaennocts (nmpoduis): IlpukiaagHoe nporpaMmMupoBaHie 1 HH(POPMALMOHHbIE CH-

CTEMBI
KBanupukauus (crenennb): daxanasp
d®opma o0yueHHsi: ouHas

HNucTuTyT: MaTEMaTUKH, €CTECTBO3HAHMS U TEXHUKH
Kadenpa: maTeMatnyeckoro MoaeIMpoBaHusl, KOMIIBIOTEPHBIX TEXHOJIOTHIA U HH(OpMa-

IMOHHON 0€30MaCHOCTH

ﬂ{ B.Yepnoycosa/

o4Has ¢popma O0YHO-3204HAasi 3a04Has

¢popma ¢popma
Kype 4
Cemectp 7
Jleknun 12
JlabopaTopHble 3aHATHSA 24
IIpakTuyeckue (ceMMHAPCKHE) 3aHATHS 12
B T. Y. IPAKTHYeCcKAas MOAT0TOBKA 4

®opma(bl) MPOMEKYTOYHOM aTTeCTALMH

3ayer ¢ OLEHKOM

KonTtpoJasn

Hubie popmbl padoThl

CamocrosiTesibHas padora

96

Bcero uacos: 144

TpynoemkocTh: 4 3aueTHBIX eIMHHIL.

Pa3zpaboTunk(u) paboueid mporpamMmsi;

Kanouoam mexuudeckux Havk, ooyenum xageopolt MMKTullb A.A. Ilempos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m) H3Yy4YCHUA TUCHUILIINHBI:
Pa3BUTUC Y CTYACHTA AOCTATOYHO HIHPOKOIO B3IJIAAa Ha MCTOAblI M TCXHOJIOTHH IIPO-
IrpaMMHUpPOBaHusd CUCTEM MAIIMHHOTO 06y‘-ICHI/IH 1 aHajn3a OOJIBIITNX JaHHBIX
IMOAroTOBKAa CTYJACHTA K HpaKTquCKOi’I ACATCIIBHOCTH B obnactu CO3aHusA, BHCAPCHUA U
OKCILTyaTallun I/IH(i)OpMaHHOHHLIX CHUCTCM Ha OCHOBC MallIMHHOTI'O 06y‘-I€HI/ISI.

3agavyu n3yvyeHusi TUCUMILUIUHBI:
pPacCMOTPEHHUE OCHOBHBIX TMIOHSITUA HCKYCCTBEHHOTO HHTEJUIEKTA,
HEHWPOHHBIX CETEH, MATMHHOTO OOYYCHUS M aHAJIN3a OOJBIINX JaHHBIX;
PacCMOTPEHHUE TEXHUYECKON MOCTAHOBKM OCHOBHBIX 33J]a4, PEIIAEMbBIX C MOMOIIBIO CO-
BPEMEHHBIX CUCTEM MAIIMHHOTO O0yUCHUS;
O03HAKOMJICHUE C OCHOBHBIMU MOJEJSIMHU IPEACTABICHUS 3HAHUM U HEKOTOPBIMU HWHTEIJI-
JIEKTyaJIbHBIMU CUCTEMAaMMU;
PACCMOTPEHUE TEOPETUUECKUX U MPAKTUUYECKUX BOIIPOCOB CO3/IaHUsI MH(POPMAIMOHHBIX
cucreM ¢ npumenenueM MU.

HCKYCCTBCHHBIX

Mecto nucnumiaunbl B cTpykrype OIIOIL: peanusyercst B paMkax yactu, Gopmu-
pyeMoii ydacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH, 6s10ka b1. Jluciumimasl (MoIynn).

Ilnanupyembie pe3yJabTaThl 00YUCHHUS 10 TUCHUIIMHE:

Kon HNuankaTopsl 10CTHKEHUS IlnanupyemMsble pe3yJbTaThl 00y4eHHs
KOMIETeHIHH KOMIEeTeHIHH 10 JMCIHUIIHHE
3HaTh: 3Haer:
- CTpaTeruy COTPYAHUYECTBA JJISl | - METOJIbI M CTPATETUU COTPYAHUUYECTBA MpU
JOCTMOKEHUS TIOCTABJICHHOM 1le- | peLIeHUH 3ajjayu pealn3alii MAIIMHHOTO 00Y-
; YEeHMsI U aHAJIM3a JJaHHBIX.
- 0COOEHHOCTH TOBEICHUS pa3-
HBIX TPYIII JTFO/ICH, C KOTOPBIMH
pa0boTaeT/B3auMOICHCTBYET;
Ymers: Ymeer:
- OIIPEJENSATH CBOIO POJIb B KO- - OCYIIECTBIIATH JINYHOCTHbIE KOMMYHUKAIH
MaH/e; JUTSL TOCTHKEHUS 3a7ad pa3pabOTKU U BHEIpe-
- yCTaHaBJIMBATh pPa3HbIe BUIbI HUS TEXHOJIOTUI MAITMHHOTO 00yUeHUs U
VEK-3 KOMMYHHUKAIH (yueOHyto, Je- aHaIM3a JaHHBIX.

JIOBYI0, HE(OPMATBHYIO U Jp.);

- OIICEHUBATH ITOCIIEJICTBHS JINY-
HBIX JICMCTBUM U TUIAHUPOBATh
IIOCJICIOBATEILHOCTh IIIaroB
JUISL TOCTUYKEHHMS 3aIaHHOTO pe-
3yJbTaTa;

Bnaners:

- HaBBIKaMU () ()EKTUBHOTO B3a-
UMOJICHCTBUS C IPYTUMHU UJIe-
HaMH KOMaH/[Ibl, B T.4. y4acCTHs
B oOMeHe uHdpopmanuen, 3Ha-
HUSIMU U ONIBITOM, B NPE3€HTa-

Bnaneer:

- HaBbIKaMU 3()(PEKTHUBHOTO KOMAH/HOTO B3aH-
MOJICHCTBHUS AJIs peIIeHus 3a/1a4 pa3padoTKu
U peajn3aluy CUCTEM MAIIMHHOIO 00y4eHUs
1 aHaJIn3a JaHHBIX.




IIUU PE3YNIbTAaTOB pabOTHI KO-
MaH/IbI.

IIKC-1

3HaTh:

— METOJIbl M TIpUeMBI (hopManu3a-
MU 3a7a4, sS3bIku (hopmanmza-
U (PYHKIMOHAIBHBIX CIICIIH-
bukanuit;

— MPUHIUIBI TIOCTPOCHUS ¥ BH/IBI
ApXUTEKTYphl ~ MPOrPAMMHOTO
00eCIICUCHHS;

— THIIOBBIC peIIeHus, OubamoTe-
K TIPOTPAMMHBIX  MOJYJICH,
1a0JIOHBI, KJIAcChl OOBEKTOB,
UCIIOJIb3YEMBIE TPU pa3paboTKe
POrPaMMHOT0 00eCTIeueHus;

3HaerT:

— BO3MOXKHOCTH CYIIECTBYIOIIUX IMPOTPAMMHO-
anmapaTHBIX CPEJACTB I peallu3aliHi  HH-
(OpMaITMOHHBIX CHUCTEM MAaIIMHHOTO o0yue-
HUS 1 00pabOTKH OOJIBIIINX TaHHBIX;

— METOJIOJIOTHIO  Pa3pabOTKu  IPOrpaMMHOTO
obecrieueHust Il MAIIMHHOTO OOy4YeHUs |
00paboTKH OONBIINX TAHHBIX;

— METOJIBI U CPEJICTBA IMMOCTPOCHUS 0a3 3HAHHUH H
HOPMAaJIM3aIUH TaHHBIX JJIs1 00yUeHUSI.

YMeTs:

— BbIpa0aThIBaTh BAPHAHTHI pea-
JIU3aIy MPOrpPaMMHOT0 oOecte-
YCHUS;

— ONPUMCHATH METOJbI U TCXHOJIO-
THH IPOSKTHUPOBAHUS TIPOTPAMM-
HOTO 00ecCTIeYeHHs, IPOTPAMM-
HBIX HHTEp(DEHCOB, CTPYKTYp U
0a3 TaHHBIX;

YwMmeer:

— MPOBOJIUTH OLIEHKY U 000CHOBaHHE PEKOMEH-
JTyeMBIX ITPOTrPAMMHO-AIITAPATHBIX PEIICHUN
JUTSI TIOCTPOEHUS cUcTeM Ha 0a3e MallMHHOTO
00ydYeHUs 1 aHAJIN3a OOJBIINX JAHHBIX;

— aHaJTU3UPOBAThH MPEIMETHYIO 00JIaCTh AJIS TO-
CTPOCHUS TIPOOJIEMHO-OPUEHTUPOBAHHBIX MO-
JIeNeH;

— MPUMEHSATH METOJIBI U CPECTBA MTOCTPOCHHUS
0a3 3HAHUI 1 HOpMaJTM3aIUHU TaHHBIX IS
00y4eHUsI.

Bnagers:

— JeMCTBUSAMH 1O pa3paboTKe U
COTJIACOBAHUIO  TEXHUYECKHUX
cnenuduKanuii Ha MPorpaMM-
HBIE KOMITOHEHTHI,
JEUCTBUSAMH IO COTJIACOBAHUIO
TpeOOBaHUN K MPOrpaMMHOMY
00ECNeYeHNnI0 C 3auHTEePeco-
BaHHBIMHM CTOpPOHAMH, pacrpe-
JIeTICHUIO 33/1aHUil MEXay Mpo-
rpaMMHCTaMH B COOTBETCTBHH
C TEXHMYECKHMMHM crenuduka-
LUSMH, OCYIIECTBIEHUIO KOH-
TPOJIsL BBINOJHEHUS 3aJaHuH,
(hOpMHUPOBAHHUIO OTYETHOCTH B
COOTBETCTBHHM C YCTaHOBJICH-
HBIMHU pErJIaMeHTaMH.

Bnageer:

— aHAJIM30M BO3MOXKHOCTEH peanu3anuu Tpedo-
BaHUN K MPOTrpaMMHOMY OOECIIEUEHHIO st
MOCTPOEHMS CHCTEM Ha 0a3e MalIMHHOro 00y-
YEeHUsI U aHaIM3a OOJIbLINX JaHHBIX;

— HaBBIKAMU Pa3pa0OTKH TEXHUYECKUX 3aJaHHM
U JIEJIETUPOBAHUS N0/133/1a4 BHYTPU KOMaHbI
pa3pabOTUYHKOB;

— OOIIMPHON TEOPETUYECKON O0aszbl sl J1ajib-
HEHIIUX BO3MOXKHOCTEH caMo00pa30BaHUsL.

1. COAEP’KAHUE U OB BEM JIUCHUIIJINHBI
€ YKa3aHHeM KOJMYeCTBA YACOB, BbIJIeJIECHHbIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcs
¢ nmpenoaasartesieM (110 BUIaM Y4eOHBIX 3aHSITHI) M HA CAMOCTOAITEIbHYI0 Pa0oTy




OuHnas popMma 00yueHust

HanmeHoBaHue pa3jiejioB M TEM

Bceero

AyIUTOpHBIE 3aHATHSA

JK

m3

Jb

Cam.pao.

Pa3zgen 1. Anaaus nan-
HBIX.

84

7

14

7

56

Tema 1. OcHOBHBIE TOHSI-
TUS aHajm3a naHHbeix. O0-
30p MPHUKJIATHBIX 3a7a4.

12

1

2

1

Tema 2. IlpeaBapurens-
HBIN aHAJIA3 JAHHBIX.
OnucarenbHast CTaTUCTH-
Ka.

12

Tema 3. I'enepanbHas u
BBIOOpOYHAsI COBOKYITHO-
CTH.

12

Tema 4. OcHOBHBIE TTOHSI-
THSI KOPPEJSIITUOHHOTO
aHaJIN3a.

12

Tema 5. OcHOBHBIE TTOHSI-
THS PErPECCHOHHOIO aHa-
JIn3a.

12

Tema 6. CHmxeHHUE pas-
MEPHOCTH TPU3HAKOBOT'O
IPOCTPAHCTBA.

12

Tema 7. Knaccuduxarms
MHOTOMEPHBIX Ha0JI01e-
HUM.

12

Pa3nen 2. MammnHoe
o0yuenue. IIpumenenne
HNU B npukIagHbIX 3a-
Aavax.

60

10

40

Tema 8. 3agaun MamIuH-
HOTro 00yYeHHS.

12

Tema 9. Knaccuduxarus,
KJIacTepHu3alus, MPOTHO-

3UPOBAHNEC B MAIlIMHHOM

0o0y4deHuHu.

12

10.

Tema 10. Peanuzanust ma-
[IMHHOTO O0yUYeHUs Ha
COBpeMeHHbIX JBM.

12

11.

Tema 11. Pacnio3naBanue
o0pa3oB. CBepTOUHbIE
HEUPOHHBIE CETH.

12

12.

Tema 12. Ananu3 BpeMeH-
HBIX PSJIOB M IIPOTHO3HUPO-
BaHMHE.

12

3auem oyenxoi

HUmoeo 3a 7 cemecmp

12

24

12

96

B T. Y. [IPAKTUYCCKAA MOA-
T'OTOBKa




HUTOI'O: 144 12 24 12 96

OuHo-3204Has popmMa 00yUeHHS He peanuszyemcs.
3aounas popma He peanuzyemcs.

I1l. OHEHOYHBIE MATEPHAJIbI IJI51 IPOBEJTEHUSI TEKYIIEA U
HPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIINXCHA ITO JUMCHUIIJIMHE

Texkymuii KOHTPOJIb
Tekyias arrectanus NpoBOAUTCA B (OpMe KOHTPOJIBHOM paboThI, TecTa, pedepara.
TunoBoil BApMAHT KOHTPOJIbHOM PadoThI

3aoanue 1. YCTaHOBUTb U HACTPOUTH CHUCTEMY JUIsl MAIIMHHOTO oOyueHus Scikit-
Learn. BoInoiHUTH T€CTOBBIE 3aJJaHUs U3 IOKYMEHTAIUU (TI0 BEIOODY).

3a0anue 2. BBINMONMHUTH KIATEPU3AIIUI0 METOJIOM K-CpeHUX Ha TECTOBOM MpUMEpE
«upuchl Ouiiepay.

3aoanue 3. YCTaHOBUTH U HACTPOUTh CUCTEMY JJII MAIIMHHOTO O0yudeHus |ensor-
Flow BuyTpu BupTyansHoii Mammuusl VirtualBox.

3aoanue 4. TlpousBectu oOydeHHEe HeWpoceTu (NMEepUEnTPOH) AJisg paclo3HaBaHUS
PYKOTIMCHBIX CHMBOJIOB C WCIOJb30BaHHEM 0a3bl JaHHBIX PYKOMHUCHBIX CHMBOJIOB

MNIST.
TunoBoi BApMAHT TECTOBBIX 3aJaHUI

Al. AHanUTHK 370 ...
a)CnenuaJnucT B 00J1aCTH aHAJIN3a UMO/EJIMPOBaHUE
0) crienuamucT B IPeIMETHON 00J1acTH;
B)UEJIOBEK, PEIIAIONINI ONpe/IeNICHHbIC 3a/1a4H;
I') 4EJIOBEK, KOTOPBI UMEET OMBIT B IPOTPAMMUPOBAHUMU.
A2. Dkcmeprt 3710 ...
a) CIEIUAJIUCT B 00JIaCTH aHAIK3a U MOJICIMPOBAHNUE;
0) cienua ucT B IPpeAMEeTHOM 00J1acTH;
B) YEJIOBEK, peliaTh ONpeAcICHHbIC 3aa4H;
I') 4eJIOBEK, KOTOPHIA UMEET OIBIT B IPOTPAaMMHUPOBAHUHU.
A3. 3agava knaccuuKay CBOJUTCA K ...
a) HaAXOXKJICHUS YaCThIX 3aBUCUMOCTEN MEXy 00BEKTaMU U COOBITUSIMU;
0) onpenesieHHs KJacca 00beKTAa M0 ero XapaKTepUuCTUKAMU;



B) OTIpEJEICHIE 110 U3BECTHBIM XapaKTEPUCTUKAMU 00BbEKTa 3HAYECHUE HEKOTOPOTO
€ro rmapameTpa;

I') IOUCKA HE3aBUCUMBIX I'PYIIN M UX XapaKTEPUCTHK B BCEM MHOXKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A4. 3anada perpeccuu CBOJAUTCA K ...

a) HaXOXKJIEHUSI YaCThIX 3aBUCHUMOCTEH MEXITY 00BEKTaMH WIJIH COOBITHUSIMU;

0) ompeieneHus Kinacca 00beKTa M0 €ro XapaKTepHUCTUKAMU,

B) ollpe/ieJieHNe M0 U3BECTHBIM XaPAKTEPUCTUKAMHU 00beKTA 3HAYECHHUE
HEKOTOPOTo ero napamMerpa;

') HOMCKA HE3aBUCUMBIX IPYMI U UX XapAKTEPUCTUK B BCEM MHOXKECTBE
aHaJM3UPYEMbIX JaHHBIX.
A5. 3apava KJacTepuszalyy 3aKI0YACTCA B ...

a) HaXOXKJICHUSI YaCThIX 3aBUCUMOCTEU MEXTY 00bEKTaMH WJIH COOBITUSIMU;

0) ompeenieHus Kiacca 00beKTa M0 €ro XapaKTepHUCTUKAMU,

B) OIIPE/ICIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00BhEKTa 3HAUYCHNE HEKOTOPOTO
ero nmapameTpa;

) IOMCKA HE3AaBUCUMBbIX I'PYIII U UX XaPAKTEPUCTHK B BCeM MHOKeCTBE
aHAJIM3MPYeMbIX TaHHBIX.
A6. 1lenplo MOKCKA aCCOIMAaTUBHBIX MIPABUII SIBJISIETCS ...

a) HAXO0K/JAEeHUS YACTBIX 3ABUCHUMOCTE MeK1y 00beKTAMHU WJIH COOBITUSIMM;

0) onpeneneHus Kiacca 00beKTa M0 €ro XapakKTePUCTHKAMU;

B) ONPE/ICIICHUE TIO U3BECTHBIM XapaKTEPUCTUKAMU 00BEKTA 3HAYEHNE HEKOTOPOTO
€ro mapameTpa;

I') MOUCKA HE3aBUCUMBIX IPYII U UX XapaKTEPUCTUK B BCEM MHOXKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A7. ]Jlo mpenmnoyiaraeMbeIX MOAEIEH OTHOCITCS TAKUE MOJEIN JAHHBIX:

a) MO/IeJIM KJIACCH(PUKALMM U MOCIe10BATEILHOCTENH;

0) perpeccuBHbIC, KJIACTEPU3aIIUH, UCKIIOUEHUM, UTOTOBBIC M aCCOIUAIINH;

B) KJIacCU(UKAIIUH, KIIACTCPHU3ALNH, UCKITIOUCHHM, HTOTOBBIE U aCCOITMAIINH;

') MOJIeTI KJIacCU(UKAIIUH, TTOCTIEA0BATEILHOCTEN U UCKITIOUSHUH.
A8. B onmcaTenbHbIX MOJIeNIel OTHOCSTCS CIIEIYIOIINE MOJIENN JaHHBIX:

a) MOJIENTH KJIacCU(HKAIIMK M TIOCIICI0BATEIIBHOCTEH;

0) perpeccuBHbI€, KJIACTEPU3ANUN, UCKJIIOYEHHUI, UTOTOBbIE U ACCOLMALINN;

B) KJIacCU(UKAIIUU, KJIACTEPU3AIINK, UCKITIOUCHHM, UTOTOBBIE U aCCOIUAIINH;

') MOZIEJIH KJIaCCU(PUKALIUU, TTOCIIEI0BATEILHOCTEN U UCKITFOUEHHH.
A9. Mopenu knaccuukaiy OMUCHIBAIOT ...

a) npaBuUJIa WK HA0OOP MPABUJI B COOTBETCTBUHU C KOTOPHIMH MOKHO OTHECTH
OnMcaHue J00ro HOBOro 00bEKTa K OTHOMY M3 KJIACCOB;

0) pyHKIIMM, KOTOPBIE TTO3BOJISIOT TPOTHO3UPOBATH U3MEHEHUS HEMTPEPHIBHBIX
YHCJIOBBIX MMApaMETPOB;

B) (O YHKIIMOHAJIHHBIE 3aBUCUMOCTH MEXITY 3aBUCUMBIMHU Y HE3aBUCUMBIMU
MOKAa3aTeJISIMH ¥ TIEPEMEHHBIMU B TIOHSITHOU Y€IOBEKY (popme;

T') TPYIIIBI, HA KOTOPBIE MOXKHO Pa3/IeIUTh OOBEKTHI, TAHHBIE O KOTOPHIX
MOJBEPraroTCs aHaIn3a.



A10. Monenu nocieIoBaTeIbHOCTEN OIMUCKHIBAIOT ...

a) IMpaBuJjIa WK HaOOp MPaBUII B COOTBETCTBUU C KOTOPHIMU MOYKHO
OTHECTH ONMCaHUE JIFOOOTO HOBOTO 0OBEKTA K OJTHOMY U3 KJIaCCOB;

0) pyHKIUM, KOTOPHIE MO3BOJISIIOT MPOTHO3MPOBATH U3MEHEHHsI HeNpePbIBHBIX
YHCJIOBBIX APAMETPOB;

B) (ODYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXTYy 3aBUCUMBIMHU U HE3aBUCHUMBIMHU
MOKa3aTeIsIMU M IIEPEMEHHBIMU B IIOHSITHOM 4eJIOBEKY (opMme;

T') TPYIIIBI, HA KOTOPBIE MOXKHO Pa3/IeIUTh OOBEKTHI, TAHHBIE O KOTOPHIX
MOJBEPraloTCs aHaIN3a.

IIpumepHbIe TEeMBbI pepepaToB

1. UcTopus co3ganus MeTO1a IIIaBHBIX KOMIIOHEHT.

2. PazaMepHOCTB MpOCTpaHCTBA COCTOSSHUMI. [Torck moHBIM IEpe0opoM.

3. Ilonsatue sBpucTHYECKOTO aropuT™Ma. [Ipukitagneie 3a1aun, CBAI3aHHBIE C S BPUCTHUYE-
CKMMHU aJrOPTMAMH.

1. Victoku u mpobsembl MU uctoprueckas crpaBka.

2. O630p npukIagHEIX oomacteit U.

3. Jloruka BhICKa3bIBAHUMN: TAOIMUIIBI UICTUHHOCTH JIJIsl TUYHBIX CBSI30K.

4. Jlornueckoe CJeICTBUE U BBIBOJ] B JIOTUKE BbICKa3bIBaHUN. MeTOT MICTUHHOCTHBIX Ta0-
JIALL.

5. Metoa pe30Jironuil B JIOTUKE BbICKA3bIBAHUM.

6. Mcuncnenue Bbicka3biBaHUil. CUHTAaKCUC U CEMAHTHKA B JIOTUKE BBICKA3bIBAHUI.

7. AkcuomaTHuecKuil BEIBOM U (popmanbHbie Teopun. GopManbHbIN BBIBO/I.

8. cuncienne BbICKa3bIBaHUM KakK pa3peimnMmas (popmaibHas TEOpHs.

9. CuHTaKcucC U CEMaHTHKa B JIOTHKE TipeanKaToB. [IpaBuiibHO MOCTpOEHHBIE (DOPMYJIBI
(I D).

10. ITpencrasnenue [111D B npeaBapeHHOM PopMe: alrOpuT™M U MPUMEP €ro NPUMEHEHHU .
11. ITpoctpancTBo cocrosinuii 3anaun M. Peanu3zanus noucka Ha rpade COCTOSHUMN «B
TIIyOUHY» U «B IIUPUHY».

12. OBpucTryecKuii TOMCK B IPOCTPAHCTBE COCTOSTHUM.

13. JlexnapaTtuBHbIC U UMIIEpATUBHBIE S3bIKK porpammupoBanusi. LISP u Prolog,
Clojure.

14. MeranporpammupoBanue u NN.

[IpoMexyTouHas aTTecTanusi 00yJaroMXcsl OCYIIECTBIsETCS B (popMe 3aueTa ¢ OLIEHKON
C HCIOJIb30BAHUEM CJEAYIOIINX OLEHOYHBIX MAaT€pPUAJIOB: MIEPEYEHb BOIIPOCOB K 3a4ETy C

OILICHKOM.

Bomnpocsl k 3a4eTy ¢ OlleHKO#
(7 cemecTp, ounasi gopma o0yueHms1)

1. OcHoOBHBIC TTIOHATHS aHAIN3a JaHHBIX.



[Tpuknagabie 3a1a9u, CBI3aHHBIC C AaHATTM30M JaHHBIX.
[IpeaBapuTenbHbIi aHATU3 JAHHBIX.

JIunenas perpeccusi.

3a/1aya MOHMKEHUS Pa3MEPHOCTH.

[IpuHIMN METO/1a IIIaBHBIX KOMIIOHEHT.

baiiecoBckul moaxo/1 K pacrno3HOBAHUIO.

baliecoBCckoe penaroree mpaBuio.

. baitecoBckuii HauBHBIN Ki1acCU(DHUKATOP.

10 3amava KiacTepu3alyi.

11.Meton k-cpenuux.

12.Meton k-menmas.

13.MepsI kadecTBa KiaccupuKaTopa.

14.OcHoBHBIE NpUHLIUTIBI (PAKTOPHOTO aHAIN3A.
15.0nucarenpHas CTaTUCTHKA.

16.['enepanbHas ¥ BHIOOPOUYHAs COBOKYITHOCTH.

17.0cHOBHBIE MOHATHS KOPPEJSIITUOHHOTO aHAJTU3A.
18.MeTobl KOPPESIMOHHOTO aHAIN3A.

19.0OcHOBHBIE MOHATHS PETPECCUOHHOTO aHAIN3A.
20.CHmKeHre pa3MEpPHOCTH MTPU3HAKOBOT'O MPOCTPAHCTBA.
21.Knaccudukaiisi MHOTOMEPHBIX HAOJIO/ICHUH.

22.3aga9 MallIMHHOTO OOYYCHMS.

23.Knmaccudukanus, Kiractepusanus, MpOTHO3UPOBAHNE B MAIIMHHOM OOYYCHHH.
24 Peanu3alsi MallimiHHOTO OOYYEeHHs Ha COBpeMEHHbBIX DBM.
25.1Tpumenenne MM B mpuKIIagHbIX 3a/1adax.
26.PacnioznaBanue 06pa3oB. CBepTOUHbIC HEHPOHHBIE CETH.
27.Cetn Xonduiaa.

28. ABTOKOJIUPOBIIIMKY U UX PUMEHEHHE.

29.PexkypeHTHHBIC U PEKYPCUBHBIE HEUPOHHBIE CETH.
30.PagnansHo-0a3uCHBIC HEHPOHHBIC CETH.

31.ANFIS.

32.CBepTka B 00paboTKe N300paKEHUM.

33.00paboTka n300pakeHNi ¢ MPUMEHEHUEM MAITMHHOTO O0yUYeHUS.
34.TlonsTre 00yyvaroiel BEIOOPKH.

35.00y4eHne ¢ yUUTEIIEM.

36.00yuenue 0e3 yuuTess.

37.00yeHue ¢ MOAKPEIICHUEM.

38. AHa/IM3 BPEMEHHBIX PSIJIOB U MTPOTHO3WPOBAHUE C MPUMEHEHHEM MAIIMHOTO 00YyUYEHUSI.
39.1nTennexTyaabHOe yIpaBieHUe B MPOMBIIIIICHHOCTH.
40.0OnpeneneHue TEpPMUHA «IKCIIEPTHASI CUCTEMA
41.TexHonorust pabOThI C IKCIIEPTHBIMU CUCTEMaMHU

42.Ctpykrypa OC
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|V.IIEPEYEHB JIUTEPATYPBI, HEOEXOJUMOM JIJIsI OCBOEHMUSI JIUC-
IUIIJINHbI

4.1. OcHoBHasI JIUTEPATYypa
1. Mupkun, b. I'. BBenenue B aHayu3 JaHHBIX : y4eOHHUK W npakTukyM / b. I'. MupkuH.
— Mockga : U3narensctBo FOpaiit, 2020. — 174 ¢. — (Briciiee o6pazoBanue). — ISBN
978-5-9916-5009-0. — Texkcrt : anekTpoHHBIN // OOpa3zoBarenbHas miatdopma FOpait
[cariT]. — URL.: https://urait.ru/bcode/450262 (mara obpamenus: 01.09.2022).
2. Ananu3 naHHBIX : yueOHUK 1715 By30B / B. C. Mxutapsu [u ap.] ; mox pexakiueit B. C.
Mxutapsina. — Mocksa : U3gatensctBo FOpaiit, 2021. — 490 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-00616-2. — TekcT : anexkTpoHHbIN // OOpa3oBarenpHas IIatT-
dbopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/469022 (nata oOparieHus:
01.09.2022).
3. 3aropynsko, 0. A. HckyccTBeHHBIM nHTEIEKT. NHKeHepus 3HaHuM : yueOHOe MMOCo-
oue mua By3oB/ IO. A.3aropymneko, I'.b.3aropympko. — Mockpa: HW3gaTenbcTBo
KOpaiit, 2020. — 93 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-07198-6. —
Tekct : AJIEKTPOHHBIN // 9bC Opaiit [caitT]. — URL:
https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/l  (mata
obpamenus: 01.09.2022).

4.2. JlonotHUTEIbHAS JJUTEpaTypa
1. beccmepThbiif, . A. CucTemMbl UCKYCCTBEHHOT'O MHTEIUIEKTA : yuyeOHOe mocolue s

By30B/ W. A. beccMepTHbIif. — 2-¢ w3a., wcnp. W mom. — MockBa : HM3maTeascTBoO
FOpaiit, 2020. — 157 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Tekct : amexktponnsiit / OBC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-

iskusstvennogo-intellekta-451721#page/l (nata oopaienus: 01.09.2022).

V.IIEPEYEHb PECYPCOB HH®OPMAIINOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANMBbIX
JJIA OCBOEHUA JTNCIIUIIJIMHBI

Ne

Ccpliaka Ha HaumeHnoBaHnue pa3padoTku B
nn

N o HoctrynHocTs
nH(popManHOHHBII pecypc 3J1eKTPOHHOIi (hopme

HNupoypok: o6pazoBaTenbHBINH HH-
TepHeT-npoekT Poccuu. Brirouaer:
KOHCIIEKTBI YPOKOB, IPE3CHTAINH,
TECThbI, BUACOYPOKHU U IPYTUEC MATEC-
puansl 0 OIpeaMeTaM IKOJIbHON
IIPOTPaMMBI.

1. https://infourok.ru/ CBOOOAHBIH OCTYII

Poccuiickoe oopa3zoBanue: dejne-
panbHblii mopran. Bkiaouyaer CB0oOOIHBIN 1OCTYI
CCBUIKM Ha MOPTAJIBI U CalThl 00pa3o-
BaTelbHBIX YUPEXKIECHUH; Tocynap-
CTBEHHbIE 00pa3oBaTeNIbHBIE CTaH-
JapTbl; HOpPMAaTHBHBIE JOKYMEHTHI;
KaTajor OHKCKYpCHid H OO0ydaronmx
MIPOTPaMM.

http://edu.ru/
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3. www.intuit.ru/studies/courses

Wudopmaruka [ DnekTpoHHbII pe-

cypc] : OTKPBITbIE HHTEPHET-KYPCHI

«VHTYHT) //HATIMOHATIFHBIN OTKPHI-
ThIil yHUBepcuteT «MHTyuT

CB0OOIHBIN HOCTYI

VI.COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMALIMOHHBIECIIPABOYHBIE CUCTEMbI

Ne CchbliIKa HA
nn HHGOPMANIMOHHBII pecypc

HaumeHoBaHuUe pa3paGoTKH B J1eKTPOH-
HOIi hopme

JocTynHocTh

1. http://www.biblioclub.ru

DIIeKTPOHHO-OMOINOTEUHAS
cucrema (3bC)

YHuBepcuterckas OMOJIMOTEKa OH-
JIaiH

Perucrpanus yepes Jro-
0011 YHUBEPCUTETCKUI
KOMITBIOTED.

B nanbhelimem npeno-
CTaBJISIETCS HEOTPAHUYEH-
HBIN MHJIUBULYJIbHBIN
JOCTYM U3 JIt000H TOUKH,
B KOTOPOW NMeeTcs J10-
cTyn K cetu MHTEepHeT

Poccuiickuii nHDOpMaIOHHBIHN TTOP-

CB0OOHBI JOCTYN

2. www.elibrary.ru Tasl B 00J1aCTH HAYKH, TEXHOJIOTUH,
MEJUIIMHBI 1 00pa30BaHus
Oo6pasoBarenbHas wiatgopma FOpait — Perucrpanus uepes nro-
00pa3oBaTeNbHbII pecypc, 3JeKTpOH- | 00i YHUBEPCUTETCKUIA
Has OMOIMOTEeKa U UHTEPHET-Mara3uH, | KOMITBIOTED.
/1€ YUTAIOT U MOKYNAIOT JIEKTPOH- B nanpHelimem npeno-
HBIE U MeYaTHbIE YYeOHUKH aBTOPOB CTaBJISIETCSI HEOTPAHUYECH-
3 https://urait.ru/ — mpenojaBareaeii BeAyluX yHH- HBII WHANBUAYAIbHBIN

BEPCUTETOB JIJIsl BCEX YPOBHEH IMpo-
(deccroHanbHOro 00pa3zoBaHus, a
TaKXe MOJIb3YIOTCS BUEO- U ayJHO-
MaTepHrajaMH, TECTUPOBAHHEM U Cep-
BUCAMH JJIs IpenojaBaresiei, 1o-
CTYNHbIMU 24 yaca 7 THEW B HEZEIIIO.

JOCTYM U3 It000H TOUKH,
B KOTOPOM MMeEETCS J10-
cTyn K cetu VHTepHer

VIl. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE

NPOI'PAMMHOE OBECIHEYEHHUE

[Tpu peanmm3zanuu yaeOHOM JUCHUIUIUHBI TPUMEHSETCS CIICIYIONIee JIUIIEH3UOHHOE U CBO-

00IHO pacrpocTpaHsIeMOe IPOrpaMMHOE 00eCIICUCHHE:

- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox
- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog
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ViIl. OBGOPYAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHUAI,
HEOBXOJUMBIE J1JISA OCYLWECTBJIEHUSA OBPA30OBATEJIBHOI'O
MNPOLECCA IO AMCIUIIVIMHE

Y4eOHbIe 3aHATHS TIPOBOIATCS B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIUATH3UPO-
BaHHOW MeOeJbI0, B TOM YHCJIEC CTAIlMOHAPHBIMU I MMEPECHOCHBIMUA TEXHUYECKHUMHE CPEJI-
CTBaMU 00y4YeHHs (IPOEKTOP, IKpaH, KOMIIbIOTEP/HOYTOYK).

JlaGopatopHbie pabOThI MPOBOASTCS B CIEHUATH3UPOBAHHON Jab0opaTopuu, OCHa-
IICHHON MEePCOHATBHBIMH KOMITBIOTEPAMH C BO3MOKHOCTBIO PAa0OTHI CHCTEMbI BUPTYaH-
3anuu VirtualBox.

CamocTosiTenbHas padoTa MPOBOJUTCS B KaOMHETaX, OCHAIIICHHBIX KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKITIOUECHUA K ceTh «HTepHe™ 1 obecredeHneM 10CTymna
B DJIGKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.
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