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|. 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)OpMaHI/IOHHLIX CHCTCM Ha OCHOBC MAallIMHHOI'O 06y‘{eHH}I.

3agavyu n3yvyeHusi TUCUMILUIUHBI:
pPacCMOTPEHHUE OCHOBHBIX TMOHSITUA MCKYCCTBEHHOTO WHTEJUJIEKTa, HWCKYCCTBEHHBIX
HEHWPOHHBIX CETEH, MATMHHOTO OOYYCHUS M aHAJIN3a OOJBIINX JaHHBIX;
PacCMOTPEHHUE TEXHUYECKON MOCTAHOBKM OCHOBHBIX 3aJ1a4, PEHIAEMBIX C IMOMOIIBIO 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 MHU.

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

Ilnanupyembie pe3yJabTaThl 00YUYECHHUS 10 JUCIHUIIMHE:

Kon NuukaTopsbl 10CTHKEHUS IInanupyemsble pe3yJbTaThl 00y4eHHS
KOMIIEeTEeHIIUH KOMIIETeHIIUH 10 JMCIHHUIIIHHE

3HaTh: 3Haer:

— apXUTEKTYPY, YCTPOHCTBO W | — BO3MOXKHOCTH CYIIECTBYIOIIUX IPOTPAMMHO-
¢dbyHKIIMOHUpOBaHHEe WHGOpPMa- | ammapaTHbIX CPEICTB UIA pealn3alid HH-
IIMOHHBIX W BBIYHCIUTEIBHBIX | (OPMAMOHHBIX CHCTEM MAIIUHHOTO O00y4e-
CHCTEM; HUS U 00pabOTKM OONBIINX JaHHBIX;

— HMHCTPYMEHTBI M METOJIBI TPO- | — METOJOJOTHIO  pa3pabOTKH  MPOrPaMMHOTO
eKTUpPOBaHUA W BepudHUKaluu | obecriedeHus IJii MAIIMHHOTO OOY4YeHHs |
apXUTEKTYyphl ~ WH(OpPMAIMOH- | 00pabOTKU OOJIBIINX TAHHBIX;

HBIX CHCTEM; — METOJIbI U CPEJICTBA MOCTPOEHUS 0a3 3HAHUI U

— OCHOBBI W BO3MOXXHOCTH CO- | HOpPMaJIM3AIMH JAHHBIX JUUIS O0yUYCHHUS.
BPEMEHHBIX OMEPAIMOHHBIX CH-

IIKC-1 CTEM, CETEBBIE POTOKOJIBI;

— COBPEMEHHBIE 00BEKTHO-
OpPUEHTUPOBAHHBIC SI3BIKU IIPO-
IrpaMMHUPOBAHUS;

— OCHOBBI  MPOTPAMMHPOBAHUS,
S3BIKM  TIPOTPAMMHPOBAHUS |
paboThl ¢ 6a3aMu JaHHBIX;

— Teopuro 0a3 aHHBIX, OCHOBBI
COBPEMEHHBIX CHCTEM YIIPaB-
JIeHHs 0a3aMu JaHHBIX;

— UCTOYHUKH HHpOpManuu, He-
obxomumoil s Tpodeccro-
HaJIbHOU JIeSITEILHOCTH;




— COBPEMEHHBII OTEYECTBECHHBIM
U 3apyOEKHBIN OMBIT B Mpodec-
CHOHAQJIBHOW J€STEIbHOCTH;

— OCHOBBI HH(OPMAIIMOHHOH 0e3-
OIIACHOCTH OpraHU3aLIUU.

YMers:

— MPOEKTUPOBATh M IPOBEPSTH
MH()OPMAIIMOHHBIC CUCTEMBI;

— pa3pabarbIiBaTh U BEPUPUIIHPO-
BaTh CTPYKTYpHI 0a3 JTaHHBIX;

— yCTaHaBJIMBATh MpaBa JOCTyIa
K (haiiimaM 1 mamkam.

YmMmeer:

— MPOBOJIUTH OIIEHKY M 00OCHOBaHHE PEKOMEH-
JIyEMBIX TPOrPaMMHO-AIIapaTHBIX PEIICHUM
JUTSL IOCTPOCHHSI CUCTEM Ha 0a3e MallMHHOTO
0o0ydeHus 1 aHaJIM3a OOJBIINX JAHHBIX;

— aHAJIM3UPOBATH MPEJAMETHYIO 00JIaCTh JIJISI 1O~
CTPOCHUS MPOOJIEMHO-OPUECHTUPOBAHHBIX MO-
JIeNeH;

— MPUMEHSATH METOJIbI U CPEJICTBA MIOCTPOCHUS
0a3 3HaHWH ¥ HOPMAJTU3AIMH JAHHBIX JJIS
00y4eHUsI.

Buaners:

— MPOEKTUPOBATh M IPOBEPSTH
MH()OPMAIIMOHHBIC CHCTEMBI;

— pa3pabarbIBaTh ¥ BEPUPUIIHPO-
BaTh CTPYKTYpHI 0a3 JTaHHBIX;

— yCTaHaBJIMBaTh MpaBa JOCTyIa
K (haiimaM 1 mamkam.

Bunapeer:

— aHaJTM30M BO3MOXHOCTEH peanusaiuu Tpedo-
BaHUI K IMPOrpaMMHOMY OOECIICYCHHIO IS
MIOCTPOCHUS CUCTEM Ha 0aze MAIIMHHOTO 00Yy-
YEeHUsI U aHaIM3a OOJIbLINX JaHHBIX;

— HaBBIKAMU Pa3pa0bOTKH TEXHUYECKUX 3aTaHH
U JICJIETUPOBAHUS 110/13a/1a4 BHYTPU KOMAaH]Ibl
pa3pabOTUYHKOB;

— OOIIUPHON TEOpEeTUYECKON 0as3bl HJisi J1ajb-
HEHIIMX BO3MOXKHOCTEH caMo00pa30BaHMsl.

1. COAEP’KAHUE U OFBEM JIUCLHUIIJINHBI

€ YKa3aHMEM KOJHMYEeCTBA YACOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs

¢ nmpenoaasarteseM (10 BUAAM Y4eOHbIX 3aHATHII) 1 HA CAMOCTOSATEILHYI0 padoTy

Ounas ¢popma o0yueHust

Ne AyaMTOpPHBbIE 3aHATUS
HaumeHnoBaHue pa3ienoB U TeM Bcero Cam.pab.
n/m JK m3 Jb
Pasznen 1. Ananns gan- 108 10 20 20 58
HBIX.
1. |Tema 1. OcHOBHBIE ITOHS- 14 2 2 2 8
THS aHanu3a JaHHBIX. O0-
30p NPUKJIAAHBIX 3a]1a4.
2. |Tewma 2. [IpenBapurenb- 14 2 2 2 8
HBII aHAJIN3 JaHHBIX.
OmnmncarenbHas CTaTUCTH-
Ka.
3. | Tema 3. I'enepanbHas u 16 2 2 4 8
BBIOOPOYHASI COBOKYITHO-
CTH.
4. | Tema 4. OCHOBHBIC TTOHS- 14 2 2 2 8
THSI KOPPEJSIITUOHHOTO




aHaJin3a.

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

18 2

Tema 6. CHuxkeHue pas-
MEPHOCTH MPU3HAKOBOTO
MIPOCTPAHCTBA.

16

Tema 7. Kmaccudukarus
MHOTI'OMEPHBIX Ha0I0/1e-
HUI.

16

10

3auem

Hmoeo 3a 7 cemecmp

58

Pasznea 2. Mammmnuoe
o0yueHue.

51 6

33

Tema 8. 3agaun MamuH-
HOTO O0YYEHHS.

17 2

11

Tema 9. Knaccudukarus,
KJIacTepHu3alus, POTHO-

3UpPOBAHUE B MAIIMHHOM

0o0y4eHuu.

17 2

11

10.

Tema 10. Peanuzarus ma-
[IMHHOTO O0yUYeHus Ha
coBpeMeHHBIX DBM.

17 2

11

Pasznea 4. [Ipumenenue
HNU B npukIagHbIX 3a-
JAavax.

57 8

33

11.

Tema 11. Pacno3naBanue
o0pa3oB. CBepTOUHBIE
HEUPOHHBIE CETH.

19 2

11

12.

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

17 2

11

13.

Tema 13. MnTennexTyans-
HOE yIpaBJieHUE B MPO-
MBIIIJIEHHOCTH.

21 4

11

3auem oyenxoi

Hmozo 3a 8§ cemecmp

14

14

14

66

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

8

HUTOIO:

216 24

34

34

124

MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIUXCS IO JUCIHUILINHE

OuHo-3204uHas popma 00yUeHUS He peanusyemcs.

3aouHas gopma He peanuzyemcs.

I11. OEHOYHBIE MATEPHAJIBI JJISI TIPOBEJAEHWS TEKYIIEA U

Texkymuii KOHTPOJIb
4




Tekymias arrectanus NpoBoAUTCS B (hOpMe KOHTPOJIBHOU paboThI, TecTa, pedepara.
TunoBoil BApMAHT KOHTPOJILHOM PadoThI

3aoanue 1. YCTaHOBUTb U HACTPOUTH CUCTEMY JUIsl MAIIMHHOTO oOyueHus Scikit-
Learn. BeImoTHUTE TECTOBBIE 3aaHUS U3 TOKyMEHTANUH (110 BEIOODPY).

3aoanue 2. BBINOIHUT KIIATEPU3AIUIO0 METOJIOM K-CpEIHUX Ha TECTOBOM IPHMEpE
«upucsl Ouiiepay.

3aoanue 3. YCTaHOBUTh U HACTPOUTh CUCTEMY AJII MAIIMHHOIO 00y4deHust Tensor-
Flow BHyTpH BupTyansHoii MammHb! VirtualBox.

3aoanue 4. llpousBectu oOydeHHe HeWpoceTu (NMEepUEnTpPOH) AJisd paclo3HaBAHUS
PYKOTIMCHBIX CHMBOJIOB C WCIOJB30BaHMEM 0a3bl JaHHBIX PYKOIMUCHBIX CHMBOJIOB

MNIST.

THUIIOBOM BAPUAHT TECTOBbIX 3a1AHUM

Al. AHanuTHK 370 ...

a)CnenuaJnucT B 00J1aCTH aHAJIM3a UMO/JAC/IMPOBaHUE

0) crienuamucT B IPEeIMETHON 00J1acTH;

B)UEJIOBEK, PEIIAIONINI ONpEIeICHHbIC 3a/1a4H;

T') 4EJIOBEK, KOTOPHIA UMEET OIBIT B MPOTPAMMUPOBAHUH.
A2. Dkcnepr 3710 ...

a) CIEIUAIUCT B 00J1aCTH aHAJIU3a U MOJICIMPOBAHNUE;

0) cienua ucT B IPpeAMEeTHOM 00J1acTH;

B) YEJIOBEK, pelaTh ONMpeACICHHbIC 3aa4H;

I') 4eJIOBEK, KOTOPHI UMEET OIBIT B MPOTPAMMUPOBAHUHU.
A3. 3anaya knaccuuKauu CBOJUTCA K ...

a) HaXOXKJICHUS YaCThIX 3aBUCUMOCTEHN MEXKTy 00BEKTaMU U COOBITHSIMU;

0) onpeaesieHUs KJIACCa 00bEKTA M0 €ro XapaKTePUCTHKAMU;

B) OTpEJIEICHHE 10 U3BECTHBIM XapaKTEPUCTUKAMU 00bEKTa 3HAYECHUE HEKOTOPOTO
€ro mapameTpa;

T') MOMCKA HE3aBUCHUMBIX TPYII U UX XapaKTEPUCTUK B BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.
A4. 3anmada perpeccuu CBOJAUTCA K ...

a) HaXOXKJIEHUSI YaCThIX 3aBUCUMOCTEH MEXTY 00BEKTaMH WJIH COOBITHUSIMU;

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTePUCTUKAMU;

B) olpe/ieJieHNe 10 U3BECTHBIM XaPAKTEPUCTUKAMHU 00beKTA 3HAYEHHUE
HEKOTOPOr0 ero napaMerpa;

I') IOMCKA HE3aBUCUMBIX T'PYIII U UX XapaKTEPUCTUK B BCEM MHOKECTBE
aHaJTM3UPYEMbIX JaHHBIX.



AS5. 3anaya kiactepusanuy 3aKIIOYACTCS B ...

a) HaXOXKJICHUS YaCThIX 3aBUCUMOCTEHN MEXKy 00BEKTaMU U COOBITUSIMU;

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTepUCTUKAMU;

B) OIpe/eIeHUE 10 U3BECTHBIM XapaKTEPUCTUKaMU 00bEKTa 3HaYECHUE HEKOTOPOTO
€ro napameTpa;

r) NOMCKA HE3aBUCHUMBIX IPYII U UX XapaKTePUCTUK B BCEM MHOKECTBe
AHAJIU3UPYEMbIX JAHHBIX.
A6. llenbro moucka acCOIMATUBHBIX MPABUII SBJISIETCS ...

a) HAXO0KJIEHHUS YaCThIX 3aBUCUMOCTE MeKIy 00beKTaMU UJIH COOBITUAMM;

0) onpexaeneHus Kiacca 00bEKTa Mo €ro XapakTepUCTUKAMH;

B) OTIpE/EICHHE 110 U3BECTHBIM XapaKTEPUCTUKAMU 00BEKTa 3HAYCHUE HEKOTOPOTO
€ro napameTpa;

T') OMCKa HE3aBUCUMBIX TPYIIT U UX XapaKTEPUCTHUK B BCEM MHOXKECTBE
aHATN3UPYEMbIX TAHHBIX.
A7. Jlo mpeanonaraeéMbix MoOJIeJIel OTHOCSTCS TAKHE MOJICIH JIaHHBIX

a) MOIeJIM KJIacCH(PUKANNM U MOCIeT0BATEILHOCTEH;

0) perpeccuBHbIC, KJIACTEPU3AIUHU, UCKITIOUEHUN, UTOTOBBIE U aCCOIUAIINN;

B) KJlaccu(UKaIUK, KJIacTepU3aluu, UCKIIOYECHUH, UTOTOBBIE U aCCOIUAIUY;

') MOJICJIH KJIACCU(PUKALIUU, TTOCIEIOBATEILHOCTEH U UCKITFOUCHUH.
AS8. B omnmcaTenbHBIX MOJIETIEH OTHOCSTCS CIEAYIONINE MOCIN JaHHBIX:

a) MOJIeJIA KJacCU(UKAIIMKU U TIOCIIEI0BATEIIbHOCTEH;

0) perpeccuBHbIC, KJIACTEPU3ANUN, UCKIIOYEHUI, UTOTOBbIE U ACCOUMALINHN;

B) KJlaccu(DHUKAITUH, KJIaCTEPHU3aIli1, UCKITIOUYECHU, UTOTOBBIC U aCCOITUAITNH;

') MOZEJH KJIaCCU(PUKALIUU, TOCIEI0OBATEILHOCTEN U UCKITFOUEHHH.
A9. Monenu knaccuduKanuy ONMKUCHIBALOT ...

a) NpaBWJa Wi HA0OP MPABUJ B COOTBETCTBUH C KOTOPHIMH MOKHO OTHECTH
onucaHue JI00ro HOBOro 00bEKTa K 0JJTHOMY M3 KJIACCOB;

0) GyHKIMH, KOTOPBIE MTO3BOJISIOT MPOTHO3UPOBATH U3MEHEHUS HEMPEPHIBHBIX
YHUCJIOBBIX MAPAMETPOB;

B) (YHKIIMOHAJIHHBIE 3aBUCUMOCTH MEXKITY 3aBUCUMBIMHU M HE3aBUCUMbBIMU
MOKAa3aTeJISIMH 1 IEPEMEHHBIMU B TIOHSITHOM YeJIOBEKY (popme;

T') TPYIIIBI, HA KOTOPBIE MOKHO Pa3/IeIuTh OOBEKTHI, TAHHBIE O KOTOPHIX
MO/IBEPTAIOTCS aHAIIN3A.
A10. Mopaenu mociaenoBaTeIbHOCTEH OMUCHIBAIOT ...

a) mpaBujIa WM HaOOp MPaBWI B COOTBETCTBUU C KOTOPHIMU MOKHO
OTHECTH OMMCAHUE JIFOOOTO HOBOTO 0OBEKTA K OJTHOMY U3 KJIaCCOB;

0) GyHKIIUHM, KOTOPbIE MO3BOJIAIOT MPOTrHO3UPOBATH U3MEHEHHsI HEMPEePbIBHBIX
YHCJIOBBIX MAPAMETPOB;

B) (YHKIIMOHAJILHBIC 3aBUCUMOCTH MEX Y 3aBUCUMBIMHU ¥ HE3aBUCHUMBIMU
MOKAa3aTeJIIMH 1 IEPEMEHHBIMU B TIOHSITHOU Y€JIOBEKY (popme;

T') TPYIIIBI, HA KOTOPBIE MOXKHO Pa3/IeIUTh OOBEKTHI, TAHHBIE O KOTOPHIX
MOIBEPTAIOTCS aHAIIH3A.



IIpuMmepHbIe TEeMBbI pepepaToB

1. cTopust co3ganus MEeTO/1a II1aBHBIX KOMIIOHEHT.

2. PazaMepHOCTB NpOCTpaHCTBA COCTOSSHUI. [TorcK mOJIHBIM IEPe0OpOM.

3. Ilonsatue sBpucTHYECKOTO airoput™Ma. Ipukitagaeie 3a1aun, CBA3aHHBIE C SBPUCTHYE-
CKHMHU aJrOPTMAMH.

1. Vctoku u ipobiembl MM : uctopuueckas crnpapka.

2. O030p npukiIaaHbIX obnacteit M.

3. Jloruka BhICKa3bIBAHUMN: TaOIMUIIBl UICTUHHOCTH JIJIsl TMYHBIX CBSI30K.

4. Jlornuueckoe CieICTBUE U BHIBO/| B JIOTUKE BbICKa3bIBaHUN. METOJT MICTUHHOCTHBIX Ta0-
JIULI.

5. Meron pe30ro1ui B JIOTUKE BbICKa3bIBAHUM.

6. Mcuuncnenune Boicka3piBaHMM. CUHTAKCHC U CEMAHTHKA B JIOTUKE BBICKA3bIBAHUM.

7. AKcuoMaTH4eCKuil BBIBOJ U (hopmanbHble TeOpun. POpMabHbII BBIBO/I.

8. cunciienne BhICKa3bIBaHUM KakK pa3permnMmas (popmaibHasi TEOpHS.

9. CuHTaKCHUC U CeMaHTHUKa B JIOTHKE MpeauKkaToB. [IpaBuiibHO mocTpoeHHbIE (hOPMYIIBI
(II1D).

10. ITpencrasnenue 111D B npeaBapeHHOM GopMe: aarOpuT™M U MPUMEP €r0 NPUMEHEHHUS.
11. IIpoctpancTBo cocrosinuit 3anaun M. Peanu3zanus noucka Ha rpade COCTOSTHUMN «B
TIIyOUHY» U «B IIUPUHYY.

12. OBpucTUUECKUi MOUCK B IPOCTPAHCTBE COCTOSTHUM.

13. JlexsiapaTuBHBIE U UMIIEpATUBHBIC A3BIKU TIporpammupoBanus. LISP u Prolog,
Clojure.

14. MeranporpammupoBanue u .

[IpoMexyTouHas arrecTarusi 0Oy4arOIIUXCs OCYIIECTBIsAETCA B (opMe 3adera, 3aueTa C
OILICHKOH C MCIIOJIh30BAHUEM CIIECIYIOIINUX OIICHOYHBIX MATEPUaIOB: NIEPEYeHb BOMPOCOB K
3a4eTy, MepeyeHb BOIIPOCOB K 3aYETY C OLIEHKOH.

Bomnpocs! k 3auery
(7 cemecTp, ouHas popMa 00yUeHUs1)

OCHOBHBIC TTOHATHS aHAJINW3a JAHHBIX.
[Ipuknanubie 3a1a4u, CBI3aHHBIE C AHAJIU30M JIaHHBIX.
[IpenBapuTebHBIN aHAIN3 JAHHBIX.
JIunenas perpeccusi.

3asaya MOHWKEHUS pa3MEPHOCTH.
[TpuHUMNI MeTOAA TIaBHBIX KOMITIOHEHT.
baiiecoBckui moaxo/1 K pacrno3HOBAHUIO.
baliecoBckoe penaroree mpaBuio.

. baliecoBckuii HAaMBHBIN KJ1acCU(PUKATOP.
10 3ajada KjIacTepu3alyu.

11.Meton k-cpennux.

CoNoaR~LDNE



12.Meton k-menmas.

13.MepsI kauecTBa Ki1accudukaTopa.

14.OcHoBHBIE NPUHIIUTIBI (DAKTOPHOTO aHAIH3A.
15.0nucarenpHas CTaTUCTUKA.

16.I'enepanpHas 1 BEIOOpOUYHAsT COBOKYITHOCTH.
17.0cHOBHBIE MOHATHS KOPPEJSIITUOHHOTO aHAJTU3A.
18.MeToap! KOPPEISIIIMOHHOTO aHAH3a.

19.0OcHOBHBIE MOHATHUS PETPECCUOHHOTO aHAIN3A.
20.CHmKeHNe pa3MEPHOCTH TPU3HAKOBOTO MPOCTPAHCTBA.
21.Knaccudukaiys MHOTOMEPHBIX HaOIIOICHHIA.

Bomnpocsl k 3a4eTy ¢ OLIEHKOM
(8 cemecTp, ouHas popMma 00y4eHUs1)

3ajga4uu MalIMHHOTO O0YyYEHHUS.

Knaccudukanus, kiacrepusaius, IPOrHO3UPOBAHUE B MAIMHHOM O0YYEHUU.
Peanu3zanus MainHHOro 00y4eHus Ha COBpeMEeHHbIX DBM.
[Ipumenenne MU B npukiaHbIX 3a1a4ax.

PacnioznaBanue o6pa3oB. CBepTOUHbIE HEHPOHHBIE CETH.

Cetu Xondumnmaa.

ABTOKOAMPOBIIVKU U UX TPUMEHEHHUE.

PexkypeHTHHBIE U PEKYPCUBHBIE HEUPOHHBIE CETH.

. PannanbHo-0a3ucHbIE HEUPOHHBIE CETH.

10.ANFIS.

11.Cgeptka B 00paboTKe N300pa’KEHUH.

12.06paboTka n300paxeHuit ¢ MPUMEHEHNEM MAIIMHHOTO 00y4YeHUSI.
13.Tlonatue oOyuatoieii BBIOOPKH.

14.006yueHnue ¢ yunurenem.

15.06yuenue 6e3 yaurerns.

16.006yenue ¢ MogKpeIIeHUEM.

17.Ananu3 BpeMEHHBIX pAJI0B U MPOTHO3UPOBAHUE C IPUMEHEHUEM MAIIMHOTO O0yUYEHUSI.
18.MHTemiekTyanbHOe yIpaBieHne B TPOMBIITUICHHOCTH.
19.0mpenenenre TepMUHa «IKCTIEPTHAS CUCTEMa)

20.TexHomorust paboThI C SKCIIEPTHBIMU CUCTEMAMU

21.Ctpykrypa 9C

CoNoORrLODE

IV.IIEPEYEHB JIUTEPATYPBI, HEOBXOJUMOM JIJI1 OCBOEHUSI JIUC-
HUIIJIMHbI

4.1. OcHOoBHAasI JJUTEpaTypa
1. Mupxkun, b. I'. BBenenue B aHanu3 JaHHBIX : Y4eOHUK U npakTukyM / b. I'. MupkuH.
— Mockaa : UzpatenbctBo Opaiit, 2020. — 174 ¢. — (Boicuiee o6pazoBanue). — ISBN



978-5-9916-5009-0. — Texkcr : snexTpoHHbINH // ObOpa3zoBatenbHas maatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/450262 (mara obpamenus: 01.09.2021).

2. AHanu3 gaHHBIX : yueOHuK 111 By30B / B. C. MxutapsiH [u ap.] ; nox penakiueii B. C.
MxwutapsiHa. — MockBa : U3garensctBo HOpaiit, 2021. — 490 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-00616-2. — Texcr : anexktpoHHbidd / OOpa3oBaTenbHas IUIaT-
dopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/469022 (mata oOpaleHHs:
01.09.2021).

3. 3aropynbko, 0. A. HckyccTBeHHBINM WHTEUICKT. HKeHepus 3HaHUH : yaeOHOE MOCo-
oue mma By3oB/ HO. A.3aropynwsko, I'.b.3aropymbeko.— Mocksa: W3gaTenbcTBO
Opaiit, 2020. — 93 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-07198-6. —
TekcT : AIEKTPOHHBII // OBC Opaiit [cailt]. — URL:
https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/l  (nmata
obpamenus: 01.09.2021).

4.2. JIonoJIHUTEJIbHAS JINTEPATYypPa
1. beccmepthbiif, . A. Cuctembl UCKYCCTBEHHOTO MHTEIUIEKTA : yueOHOE mocolOue s

By30B/ W. A. beccmepTHbIil. — 2-¢ u3A., uchnp. u jgorn. — MockBa : M3narenscTBo
FOpaiit, 2020. — 157 c. — (Boicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Texct : amextponnsiii / OBC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-

iskusstvennogo-intellekta-451721#page/l (nata oopaimenus: 01.09.2021).

V.HEPEYEHb PECYPCOB UH®OPMAIINOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUSA INCIHUIIJIMHBI

Ne
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Ccpliaka Ha HaumeHoBaHue pa3paboTKH B

. . HJocrynHocrh
HHpOPMaLMOHHBII pecypc 3J1eKTPOHHOI dopme

Hudoypok: oOpazoBaTeNbHBIN HH-
TepHeT-poekT Poccuu. Britouaer:
KOHCHEKTHI yPOKOB, IIPE3CHTALINH,
TECTHI, BUCOYPOKH U JIPyTHE MaTe-
pHaIBI 10 IpeIMETaM IIKOIbHON
HOpPOTPAMMBL.

1. https://infourok.ru/ CB0OOIHBII AOCTYIT

Poccuiickoe oopa3zoBanue: Meje-
pajbHbIii mopraJ. Bkiouaer CBOOOIHBIN TOCTYTT
CCBUIKH Ha MOPTAJIBI U CAlTHI 00pa3o-
BaTEIbHBIX YUPEXKICHUH; rocynap-
CTBEHHbIe 00pa3oBaTeNIbHbIC CTaH-
AapTbl; HOPMATHUBHBLIC JTOKYMCHTHI;
KaTaJor JKCKYPCHUA H 00ydarommux
MIPOTPaMM.

http://edu.ru/

Wndopmarnka [DneKTpoHHBIH pe-

cypc] : OTKpPBITbIE HHTEPHET-KYPChI

«MHTYHTY //HaMOHAIBHBIA OTKPHI-
ThIi yHUBepcuTeT «MHTYHTY

3. Www.intuit.ru/studies/courses CB0OOIHBIN HOCTYIT

VI.COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIMOHHBIECIIPABOYHBIE CUCTEMBbI


http://edu.ru/
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CchpliIKa HA
HH(GOPMANIMOHHBII pecypc

HaumeHnoBanue pa3padoTKH B 3JIEKTPOH-
HOIi hopme

JocTynHocTh

DIIeKTPOHHO-OMOINOTEUHAS
cucrema (3bC)

YHuBepcurerckas OMOJIMOTEKa OH-
JIaliH

Perucrpanus uepes jro-
0011 YHUBEPCUTETCKUI
KOMIIBIOTED.

B nanbhelimem npeno-

1. http://www.biblioclub.ru CTaBIISICTCS HEOIPaHUYECH-
HbIA UHIUBU1yaIbHbIN
JOCTYII U3 JII0O0H TOUKH,
B KOTOPOM MMeEETCs 10-
cTyn Kk cetu MiHTepHer
Poccuiickuii undopmanronsslii mop- | CBoOOAHBIN JOCTYI
2. www.elibrary.ru TaJl B 00J1aCTH HAYKH, TEXHOJIOTUH,
MEJUIIMHBI 1 00pa30BaHus
Ob6pa3oBarenpHas mwiaTgopma FOpait — Perucrtparus uepes mro-
00pa30BaTeIbHbII pecypc, 31EKTPOH- | 00i YHUBEPCUTETCKUI
Has OMOJMOTEeKa M HHTEpHET-Mara3uH, | KOMITBIOTED.
/1€ YUTAIOT U MOKYHAIOT JIEKTPOH- B nanwpueiimem npeno-
HBIE U TIEYaTHbIC YUeOHUKH aBTOPOB CTaBJISIETCSI HEOTPaHUYECH-
3 https://urait.ru/ — MpEnojaBaresie BeAyuux yHU- HBIN MHJIUBUIYAJIbHBII

BEPCHUTETOB JJIsl BCEX YPOBHEH IPO-
beccnonanbHOrO 00pazoBaHus, a
TaKOKe TOJIB3YIOTCS BUJEO- U ay/ANO-
MarepualiaMu, TeCTHPOBAHHEM U Cep-
BUCAaMHU JUIs TIpeTioiaBaTenel, 10-
CTYMHBIMH 24 Yaca 7 THEH B HEJIEIIO.

JOCTYI U3 JIt00OH TOUKH,
B KOTOPOW NMeeTcs J10-
cTyn K cetu MHTepHeT

VIl. JUOEH3UMOHHOE U CBOBO/JHO PACITPOCTPAHAEMOE

INPOI'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzauuu y4yeOHOW AUCHUILUIMHBI PUMEHSIETCS CIAEAYIOIEee JIUIEH3MOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe TPOrPaMMHOE 00ECIICUEHUE:
- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox
- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJCTBA OBYUYEHMWS,
HEOBXOJIMMBIE JJISI OCYIECTBJIEHUS OBPA3OBATEJIBHOIO
MPOLECCA MO JUCHUATIIMHE

VY4ueOHbIe 3aHITHS TPOBOIATCS B ayJAUTOPHUAX, YKOMIUIEKTOBAHHBIX CICIIUATH3HPO-
BaHHOW MeOEJIbI0, B TOM YHUCIIE CTAIMOHAPHBIMH HIIM TIEPEHOCHBIMU TEXHHUYECKHMU CPEe/I-
CTBaMU 00y4YeHHs (MIPOEKTOP, SKPaH, KOMIIbIOTEP/HOYTOYK).
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https://urait.ru/

JlaGopaTopHbie pabOTHI MPOBOJATCA B CICIHAIM3UPOBAHHON J1abOpaTOpuu, OCHA-
IIIEHHOH MEepPCOHATBLHBIMUA KOMIBIOTEPAMH C BO3MOXKHOCTBIO pabOThI CHCTEMbI BHPTYaJIH-

3aimu VirtualBox.
CamocTosiTenbHas padoTa MPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMITBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO IMOJIKIIOUCHHUS K ceTH « HTepHET» M o0ecrieueHueM JI0CTyIIa

B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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