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|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEJI

IICJ'IL H3YYCHUHA TUCHUIIJIUHBI:
Pa3BUTHUC Y CTYACHTA NO0CTAaTOYHO HIMPOKOIO B3TJIkA[a HA MECTOABI U TCXHOJIOTMHU IIpOIrpam-
MHUPOBAHHA CUCTCM MAIIIMHHOTO 06yquH>1 1 aHanm3a 00JILIINX JaHHBIX
IMOATOTOBKA CTYACHTA K HpaKTHqCCKOﬁ ACATCIIPHOCTH B oOmacTn CO3aHusA, BHCAPCHUA U
OKCILTyaTaluu I/IH(I)OpMaI_II/IOHHBIX CHCTEM Ha OCHOBC MAIlIMHHOTI'O 06yquH;1.

3aaum u3y4yeHus JUCHUIINHBI:
pPacCMOTPEHHUE OCHOBHBIX IMMOHSITHI HCKYCCTBEHHOTO MHTEJUIEKTA, UCKYCCTBEHHBIX HEUPOH-
HBIX CeTel, MAaIlIMHHOTO O0YYEHHUs U aHaju3a OOJIbIIUX JIaHHBIX;
pPacCMOTPEHHUE TEXHUYECKON MOCTAHOBKHM OCHOBHBIX 33/1a4, PEMIAEMBIX C IOMOIIBIO COBpE-
MEHHBIX CUCTEM MAIIMHHOTO 00YyYEeHMUS;
03HAKOMJICHUE C OCHOBHBIMU MOJEJISIMU MPEICTABIICHUS 3HAHU U HEKOTOPHIMU UHTEILIICK-
TyaJbHbIMU CUCTEMAMMU;
PacCMOTPEHUE TEOPETUUECKUX U MPAKTUYECKUX BOMPOCOB CO3/IaHUsI MH(POPMAIIMOHHBIX CH-
creM ¢ npuMmeHenuem NN.

Mecto mucuuminunbl B cTpykrype OIIOIL: peanuzyercs B paMkax yactu, (opmu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHBIX OTHOIIEHUH, O10ka b1. Jlucuunnuuel (Moaymn).

HJIaHI/IpVCMl)Ie PE3YIbTATHI oﬁyquml o AMCIOMIIJINHE

TEKH TPOTPAMMHBIX MOJYJIEH,
m1a0JIOHBI, KJIAcChl OOBEKTOB,
UCTIONIb3yEMbIC TIpU  paspa-
00TKe TporpaMMHOro obecre-
YEeHU.

Kon NHauKaTopsl 10CTHKEHHS IInanupyemMble pe3ybTaThbl 00y4eHHS
KOMIETeHI[HH KOMIETeHIIHH 10 THCHHIJIHHE

3HaTh: 3Haer:

— BO3MOKHOCTH CYIIECTBYIOUICH | — BOBMOXXHOCTH CYIIECTBYIOIIUX MPOrPaAaMMHO-
MIPOTPaMMHO-TEXHUYECKOH ap- | ammapaTHBIX CPEICTB IS peann3aui HHPOp-
XUTEKTYPHI, MAI[MOHHBIX CHCTEM MAIIMHHOTO OOY4YeHHS U

— METOJ0JIOTHIO pa3paboTku | 00paOOTKU OOJIBIINX JTAHHBIX;
MIPOrPaMMHOTO OOECTIeYeHUS U | — METOAOJIOTHIO Ppa3padOTKH  MPOrPaMMHOTO
TEXHOJIOTHIO TPOTPAaMMHUPOBa- | OOECIeUEHHUs ISl MAIIMHHOTO OOYYCHHS U
HHS; 00paboTKH OOIBIINX TAHHBIX;

— METOJBI W CPEJCTBA MPOEKTH- | — METOJIBI M CPEJICTBA IIOCTPOCHUS 0a3 3HAHUH 1
pPOBaHMSI MPOTPAMMHOTO o0ec- | HOpMaIU3AINK JaHHBIX JIJIS O0yUYeHUSI.
MICYCHHS,

IIKC-1 — TUIIOBBIE pelleHus, Oubnuo-

YMers:

— MPOBOJUTH OLIEHKY U 000CHO-
BaHHE PEKOMEHYEMBIX pelle-
HUM;

— BbIpabaThIBaTh BapUAHTHI pea-
JM3aluy MporpaMmMHOro odec-

NCYCHMUA,

VYMmeer:

— TIPOBOJIUTH OIICHKY M OOOCHOBaHUE PEKOMEH-
JyeMBIX TPOrpaMMHO-aNMNapaTHBIX pelIeHUN
JUTSI TIOCTPOCHUST CUCTEM Ha 0a3e MalTuHHOTO
o0OydeHus U aHalnu3a OOJBIINX JAHHBIX;

— aHAJM3UPOBATH MPEIMETHYIO 00JIaCTh IS
MIOCTPOCHHUSI MPOOIEMHO-OPUEHTHPOBAHHBIX




— MPUMEHATH METOJIBI U Cpel-
CTBa MPOEKTUPOBAHHUSI ITPO-
TPaMMHOTO OOECTICUCHUSI,
CTPYKTYP JAHHBIX, IPOTPaAMM-
HBIX UHTEP(DEHCOoB.

MOJEJIeH;

— MPUMEHATH METOJIbI U CPEICTBA TIOCTPOCHUS
0a3 3HaHUH ¥ HOPMAaTU3alli1 JTaHHBIX IS
o0yJeHwusI.

Bnagers:

— aHaAJM30M BO3MOXKHOCTEH pea-
JIU3alMu  TpeOOBaHMH K TpO-
rpaMMHOMY 00€CIICUEHHIO;

— HaBBIKAMH pacIpe/ielieHus 3a-
IaHUM MEXOy TNpOrpaMMH-
CTaMU B COOTBETCTBHH C TeX-
HUYECKUMU CTIeIU(pUKasIMu;

— METOJaMH  MPOEKTHUPOBAHUS
CTPYKTYp JaHHBIX;

— METOJAaMH  MPOESKTHPOBAHUS
POTPaMMHBIX HHTEP(ENCOB;

— HaBBIKAMH OCYILIECTBIICHUS
00y4eHUs 1 HACTABHUYECTBA.

Buianeer:

— aHAJIM30M BO3MOXHOCTEH peanu3amuu Tpedo-
BaHUU K TPOrPaMMHOMY OOCCIICUCHUIO st
NIOCTPOCHHS CHCTEM Ha 0a3e MallTMHHOTO 00Y-
YCHMSI M aHaIH3a OOJIBIINX JaHHBIX;

— HaBBIKAMH Pa3pab0TKU TEXHHUYECKUX 3aTaHUI
U JIeIETHPOBAHUS TI013a7]a9 BHYTPU KOMaH/IbI
pa3pabOTUYHKOB;

— OOmMPHOW TeopeTUdYecKor 0a3bl IS Jallb-
HEHWINX BO3MOXHOCTEH CaMO00Opa30BaHMsL.

1. COAEP’KAHUE U OB BEM /IUCHUIIJIMHBI
€ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIEJICHHbIX HA KOHTAKTHYI0 padoTy 00y4arouuxcs
¢ nmpenoaasaresieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

QOunas popma o0yueHust

Ne AyaAMTOpHBbIE 3aHATHS
HaumeHnoBaHue pa3aesioB H TeM Bcero Cam.pa0.

n/n JIK n3 JIB
Pa3nen 1. AHaIn3 JaHHDIX. 72 10 10 20 32

1. |Tema 1. OcHOBHBIE TOHATHS aHA- 8 2 2 4
nu3a JaHHbIX. O030p MpUKIaI-
HBIX 33/1a4.

2. |Tema 2. [IpenBaputenbHblil aHa- 8 2 2 4
U3 JaHHbIX. OnucaTenpHas cTa-
TUCTHKA.

3. | Tema 3. I'enepanbpHast 1 BbIOO- 12 2 2 4 4
POYHAs COBOKYITHOCTH.

4. |Tema 4. OcHOBHBIE IOHATHS KOP- 10 2 2 2 4
PEISIIMOHHOTO aHATTN3A.

5. |Tema 5. OcHOBHBIE TOHATHUS pe- 12 2 2 4 4
TPECCHOHHOTO aHaJIM3a.

6. |Tema 6. CHHXKEHHE Pa3MEPHOCTH 12 2 4 6
MIPU3HAKOBOTO MPOCTPAHCTBA.

7. |Tema 7. Knaccuduxarms MHOTO- 10 2 2 6
MEPHBIX HAOIIOJCHUH.
3auem
Hmoeo 3a 7 cemecmp 72 10 10 20 32
Pa3nen 2. MamuHHOe 00y4e- 34 4 4 8 18
HHe.




8. |Tema 8. 3amaun MamImHHOTO 00Y- 10 2 2 6
YEHUSL.
9. |Tema 9. Knaccuduxarnmus, knacre- 12 2 2 2 6
pu3anus, IpOrHO3UPOBAHKE B Ma-
LITMHHOM OOYYEHUHU.

10. | Tema 10. Peanuzanus Manus- 12 2 4 6
HOTro 00y4YeHHs Ha COBPEMEHHBIX
OBM.
Pa3nen 3. [Ilpumenenue U B 38 4 4 8 22
NPUKJIAAHBIX 32/1a4aX.

11. |Tema 11. Pacno3naBanue obpa- 14 2 2 4 6
30B. CBEpTOUYHBIC HEPOHHBIE
CETH.

12. | Tema 12. Ananu3 BpeMEHHBIX psi- 10 2 2 6
JIOB ¥ IPOTHO3UPOBAHHE.

13. |Tema 13. UnTennektyansHoOe 14 2 2 10
yIpaBieHUE B MPOMBIIIICHHOCTH.
3auem
Umoeo 3a 8 cemecmp 72 8 8 16 40
B T. 4. IPAKTHYECKast MOATOTOBKA 8
HUTOroO: 144 18 18 36 72

O4Ho-3204Hasi GopMa 00yUYeHUSs He peanusyemcs.
3aounast popma e peanuzyemcs.

I11. OUEHOYHBIE MATEPHUAJIBI JJISI IPOBEJIEHUSI TEKYIIEA U
MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIJIUHE

Texkymuit KOHTPOJIb
Tekymas arrectanus NpoBoAUTCS B (OpMe KOHTPOJIIBHON paboThI, TecTa, pedepara.
TunoBoii BApMAHT KOHTPOJIbHOM PadoThI

3aoanue 1. YCTaHOBUTHh M HACTPOUTH CHUCTEMY JUIsl MAIIMHHOTO oOyueHus Scikit-
Learn. BoImonHUTH TECTOBBIE 3aJJaHUS U3 IOKYMEHTalUHU (110 BBIOOPY).

3aoanue 2. BIMOTHATD KJIACTEPHU3AIMIO METOIOM K-CpEeIHUX HAa TECTOBOM IIPUMEpE
«upucel Ouiiepar.

3aoanue 3. YCTaHOBUTH U HACTPOUTh CUCTEMY JJISI MAIIMHHOTO 00y4yeHust Tensor-
Flow BuyTpu BupTyansHoii mammas! VirtualBox.

3aoanue 4. llponssectu o0ydeHre HelpoceTH (TIEPLENTPOH) AJi paclio3HaABaAHUS Py-
KOIMMCHBIX CHMBOJIOB C UCIIOJIb30BaHUEM 0a3bl JAHHBIX PyKOMUCHBIX cuMBOIOB MNIST.



TUIOBOW BAPUAHT TECTOBbIX 3aaHUM

Al. AHaIUTHK 3TO ...

a) CNenuAaJuCT B 00JIAaCTH aHAJIU3Aa U MO/IeJIMPOBAHNS

0) crienuaaucT B IPEIMETHON 00J1acTH;

B) YEJIOBEK, PEHIAIOININI ONpe/IeTICHHbIE 3a/1a4H;

T') 4EJIOBEK, KOTOPHIA UMEET OMBIT B MPOTrPAMMHUPOBAHUH.
A2. Dxcnepr 31o ...

a) CIEIUAJIMCT B 00J1aCTH aHAJIK3a U MOJICIIMPOBAHHUE;

0) cienua uCcT B MPpeAMEeTHOM 00J1acTH;

B) YEJIOBEK, pelaTh ONpeAcICHHbIC 3a]aUH;

T') 4eJIOBEK, KOTOPHI UMEET OIBIT B MPOIPAMMHUPOBAHUH.
A3. 3anava kinaccuuKaMy CBOJUTCA K ...

a) HaXOXKJICHUSI YaCThIX 3aBUCUMOCTEH MEXTy 00bEKTaMH WJIH COOBITUSIMU;

0) onpeaesieHUs KJIAcCa 00bEKTAa 110 ero XapaKTepUCTHKAMU;

B) OIPE/ICICHUE TIO U3BECTHBIM XapaKTEPUCTUKAMU 00BbEKTA 3HAYEHNE HEKOTOPOTO
€ro rmapameTpa;

') HOMCKA HE3aBUCUMBIX TPYMI U UX XapaKTEPUCTUK B BCEM MHOXKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A4. 3apada perpeccuu CBOAUTCAK ...

a) HaXOXKJIEHUSI YaCThIX 3aBUCHMOCTEH MEXKTY 00OBEKTaMH HIIH COOBITHUSIMU,

0) ompeenieHus Kiacca 00bEKTa M0 €ro XapaKTepHUCTUKAMU,

B) OmpeaeJIeHHE M0 U3BECTHHIM XaPAKTEPUCTHKAMM 00beKTa 3HAYEHHUE
HEKOTOPOIo €ro napamMerpa;

I') IOUCKA HE3aBUCUMBIX I'PYII M MX XapaKTEPUCTHK B BCEM MHOXKECTBE
aHAJIM3UPYEMBIX JaHHBIX.
A5. 3anmada knactepu3aluy 3aKJIH0YACTC B ...

a) HaXOXKJICHUSI YaCThIX 3aBUCUMOCTEN MEXITY 00BEKTaMU MU COOBITUSMU;

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTEPUCTHUKAMU;

B) OMPE/ICICHUE TIO U3BECTHBIM XapaKTEPUCTUKAMU 00bEKTA 3HAYEHNE HEKOTOPOTO
€ro mapameTpa;

r) MOUCKA HE3AaBMCUMBIX IPYNI M UX XapPAKTEPUCTUK B BCEM MHOKECTBE
aHAJIM3MPYeMbIX TAHHBIX.
A6. Llenbro moucka acCOIMaTUBHBIX MPABUII SBJISIETCS ...

a) HAXO0K/JAEeHHUS YACTBIX 3aBUCUMOCTEl MeK1y 00beKTAMHU WU COOBITUSIMM;

0) ompeeneHus Kiacca 00beKTa M0 €ro XapaKTepHUCTUKAMU,

B) OIIPE/ICIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00bEKTa 3HAUYCHNE HEKOTOPOTO
€ro ImapameTpa;

T') MOMCKA HE3aBUCHUMBIX TPYII U UX XapaKTEPUCTUK B BCEM MHOKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A7. Jlo npenmnojiaraeMbIX MOJEJIEH OTHOCATCS TAKUE MOJICNIA TAHHBIX:

a) MOJeJIM KJIACCH(PUKAINM U MOCJIeJ0BATEILHOCTEH;

0) perpeccuBHbIC, KJIACTEpU3AIIUU, UCKITIOUEHUM, UTOTOBBIE U aCCOIUAIINH;

B) KJIacCU(UKAIIUU, KJIIACTEPU3ALINK, UCKITIOUCHHM, UTOTOBBIE U aCCOIMAIIUH;
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') MOJIeNH KJIacCU(UKAIIUU, TTOCTEA0BATEILHOCTEN U UCKITIOUEHUMN.
A8. B onmcaTenbHbIX MOJIeNIeld OTHOCSTCS CJICIYIOIINE MOJIENN JJAHHbIX:

a) MOJIEIH KJIacCU(UKAINK U ITOCIEA0BATSILHOCTEN;

0) perpeccuBHbI€, KJIACTEPU3ALMHU, UCKIKYEHHI, UTOTOBbIE H ACCONUAIINN;

B) KJlaccu(UKAIUH, KJIacTepHU3aIu, UCKITIOYECHUH, NTOTOBBIE U aCCOITUAITNY;

') MOJIENU KJIacCu(PHUKAINH, TOCIIEA0BATEILHOCTEH 1 UCKITIOUEHUH.
A9. Mogenu knaccuPpHUKAIUU OMUCHIBAIOT ...

a) NpaBWIa WM HA00P NMPaBWI, B COOTBETCTBUU C KOTOPHIMH MOKHO OTHECTH
onMcaHue J00ro HOBOro 00bEeKTa K OJTHOMY U3 KJIACCOB;

0) pyHKIIMH, KOTOPBIE TO3BOJISIOT IPOTHO3UPOBATH M3MEHEHHUS HEPEPHIBHBIX
YHCJIOBBIX MMAPAMETPOB;

B) (OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXTY 3aBUCUMBIMHU U HE3aBUCHUMBIMHU
MOKa3aTeIsIMH M IIEPEMEHHBIMHU B IIOHSITHOM 4eJIOBEKY (hopMme;

') TPYyIMIIbI, HA KOTOPHIE MOXHO Pa3JeIUuTh 00bEKThI, JTaHHBIE O KOTOPBIX
MOIBEPraloTCs aHaIu3a.
A10. Monaenu 1IociieIoBaTEILHOCTEN ONUCHIBAIOT ...

a) mpaBujIa WK HAOOp MPaBUII B COOTBETCTBUU C KOTOPHIMHU MOXKHO
OTHECTH OMHUCAHUE JIFOOOTO HOBOTO 00BEKTA K OJJTHOMY U3 KJIACCOB;

0) pyHKIUM, KOTOPBIE NMO3BOJISIIOT IPOTHO3MPOBATH U3MEHEHHsI HeNPePbIBHBIX
YMCJIOBBIX APaMETPOB;

B) (DYHKIIMOHAJIbHBIC 3aBUCUMOCTH MEXIY 3aBUCUMBIMHU 1 HE3aBUCHUMBIMHU
MOKa3aTeIsIMH M IIEPEMEHHBIMHU B IIOHATHOM 4eJIOBEKY (hOopMme;

I') TPYMIIBI, HA KOTOPBIE MOKHO Pa3AeIuTh OOBEKTHI, TAHHBIC O KOTOPHIX
MOJIBEPTalOTCsl aHAJIN3a.

IIpumepHbIe TEeMBI pepepaToB

1. llpuMeHeHHEe METO0B MALIMHHOTO 00Y4Y€eHUS JIJIs1 aHa/IM3a OOJIbIIUX JJAaHHBIX
B pa3JIMYHbIX 00J1aCTSX.

2. ObpaboTKa 1 aHa/IM3 60JIbIINX JAHHBIX B peaJlbHOM BpeEMEHU: METO/AbI U UH-
CTPYMEHTHI.

3. ANITOpUTMBI KJIaCTEpPU3aL UK U UX IPUMEHEHUeE /ISl aHa/Iu3a 00JIbIIUX 00bEé-

MOB JIaHHBIX.

Busyasinzanus 60/bIINX JAaHHBIX: METO/Ibl U UHCTPYMEHTHI.

[Ipo6s1eMbl 6€30MaCHOCTHU NPH aHaIKU3e OOJIbIINX JAHHBIX U METO/Ibl UX pellie-

HUS.

6. AHa/KM3 6OJIbIIUX JJAHHBIX B COLMAJIbHBIX CETSIX: BbIIBJIEHUE TPEH/ 0B U NaT-

TEPHOB.

[IpuMeHeHHe MeTO/10B IJIy6OKOro 00y4eHUs Jis1 aHa/I1M3a O0JIbIIUX JaHHBIX.

BoJiblive faHHbIE B TPOrHO3UPOBAHUU: METO/bl U IPUMeEPHI UCII0JIb30BaHUS.

9. 3THKa ¥ MpaBOBbIe aCEKThI aHA/IN3a 60JIbLINX JAHHbIX.

10. Posib ¥ 3HaYeHHMe aHa/IM3a OOJIbLINX JAHHBIX B COBpEMEHHOM MUpe: epcrek-
THUBBI U BbI3OBHI.

v
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[IpoMexyTouHas aTTecTanus 00y4yaroUXcs OCyIIeCTBIsETCs B (hopMe 3a4eTa C UCIOIb30-
BAHHMEM CJIETYIOIINX OLEHOYHBIX MATEPUAJIOB: IEPEYEHb BOIIPOCOB K 3aYETY.

Bomnpocsl k 3auerty
(7 cemecTp, ouHasi popma 00yueHH)

OcHOBHBIE MOHATHSI AaHAJIW3A JIAaHHBIX.
[IpuknagHbie 3a1a4u, CBA3aHHBIE C AaHATTM30M JaHHBIX.
[IpeaBapuTenbHbIN aHATU3 JAHHBIX.

Jlunerinasa perpeccusi.

3a/1aya MOHKEHUS PAa3MEPHOCTH.

[TpuHIIMTT METO/1a TJIABHBIX KOMITOHCHT.
baliecoBckuli oaxo K pacno3HaBaHUIO.
baliecoBckoe pemaroiiee mpaBuio.

. baiiecoBckuii HanBHBIN KJIacCU(PHUKATOP.

10 3amaua KiacTepHu3alliy.

11.Meton k-cpennux.

12.Meton k-mequan.

13.Mepsl kauecTBa Ki1accupukaropa.
14.0OcHoBHBIE PUHIIUTIBI (PAKTOPHOTO aHAIK3A.
15.0nucarenpHas CTaTUCTUKA.

16.['enepanbHas ¥ BHIOOPOUHAS. COBOKYITHOCTH.
17.0cHOBHBIE MOHATHSI KOPPEJSIITUOHHOTO aHAJTN3A.
18.MeTobl KOpPPEAIUOHHOTO aHAIK3A.
19.0OcHOBHBIE OHATHUS PETPECCUOHHOTO aHAIN3A.
20.CHmKeHNE pa3MEPHOCTH TPU3HAKOBOTO MPOCTPAHCTBA.
21.Knmaccudukamnmsi MHOTOMEPHBIX HAOJTIOICHUH.

CoNoOaRrWDE

Bomnpocsl k 3a4eTy ¢ OLleHKO#
(8 cemecTp, ouHas popma 00y4eHUs1)

3ajgauu MaIIMHHOTO O0YUYEHHUS.

Knaccuduxkanus, kactepusaius, IporHO3UPOBaHUE B MAIIIMHHOM OOYYEHUHU.
Peanm3anust MmammHaHOTO 00yUeHHS HA COBpEeMEHHBIX DBM.
[Ipumenenne NN B npukiiaiHbIX 3a1a4ax.

PacnioznaBanue o0pa3zoB. CBepTOYHBIC HEHPOHHBIE CETH.
Cetn Xondumnmaa.

ABTOKOAMPOBIIUKU U UX TPUMEHECHHUE.

PexyppeHTHBIE U pEKYPCUBHBIE HEUPOHHBIE CETH.

. PagnanpHo-0a3ucHBIC HEUPOHHBIE CETH.

10 ANFIS.

11.Cgeptka B 00paboTKe N300pa’KEHUH.

CoNoOaRrwDE



12.06paboTka n300pa’keHMUI C MPUMEHEHUEM MAITUHHOTO O0y4eHHUSI.

13.Tlonsatue oOyuaroiieii BBIOOPKH.

14.006yueHnue ¢ yuurenem.

15.00yueHnue 6e3 yuurensi.

16.00y4eHne ¢ TOAKPETUICHUEM.

17. AHanu3 BpeMEHHBIX PSIOB U IPOTHO3UPOBAHKE C MPUMEHEHUEM MAIITMHHOTO 00yYICHHUSI.
18.1HTennexTyanbHOe ypaBIeHUE B MPOMBIILIICHHOCTH.

19.0mnpenenenre TepMrHa «IKCIIEPTHAS CHCTEMa)

20.TexHomorust pabOThI C IKCIIEPTHBIMUA CUCTEMaMH

21.Ctpykrypa OC

IV.NEPEYEHD JIUTEPATYPBI, HEOBXOAUMOIM J1JIsI OCBOEHUS JTUCIIHU-
IIJIMHbI

4.1. OcHoBHasI JIUTEPATypa
1. Mupkun, b. I'. BBegenue B aHanu3 JaHHbIX : Y4EOHHUK U pakTUKkyM / b. I'. Mupkun. —
Mocksa : M3natensctBo FOpaiit, 2020. — 174 ¢. — (Bricmiee o6pazoanue). — ISBN 978-
5-9916-5009-0. — Texkcr : anekrponHbIit / ObpazoBatenbHas miardgopma FOpaitt [caiiT].
— URL.: https://urait.ru/bcode/450262 (mara obOpamenus: 18.04.2024).
2. AHanu3 naHHbIX : yuyeOHuK a1t By30B / B. C. Mxutapsu [u ap.] ; noxn penaknueid B. C.

Mxwutapsina. — Mocksa : U3gatensctBo FOpaiit, 2021. — 490 ¢. — (Briciiee o6pa3oBa-
Hue). — ISBN 978-5-534-00616-2. — Texkcr : snexktpoHHbI // OOpa3oBaTenbHas IIaT-
dopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/469022 (nata oOpamieHus:
18.04.2024).

3. 3aropynsko, 0. A. UckyccTBeHHbI nHTELIeKT. H)XKEeHepus: 3HaHUl : ydeOHOE 1MOoco-
6ue s By30B / FO. A. 3aropynbko, I'. b. 3aropynsko. — Mocksa : M3znatensctBo Opaiit,
2020. — 93 c. — (Bwricmiee obpazoBanue). — ISBN 978-5-534-07198-6. — TekcT : anek-
tponublii // DBC IOpaiit [caiit]. — URL: https://urait.ru/viewer/iskusstvennyy-intellekt-
inzheneriya-znaniy-455500#page/1 (nata ooparmienus: 18.04.2024).

4.2. lonoJHUTEIbLHAS JIUTEPATYpPa
1. beccmepTthbiif, . A. CucteMbl HCKYyCCTBEHHOTO MHTEJUIEKTA : yueOHOe mocodue AJis By-
30B / . A. beccmepTHbIil. — 2-¢ m3a., uctp. u gon. — Mocksa : M3gatensctBo FOpaiiT,
2020. — 157 c. — (Boicmee oopazoBanue). — ISBN 978-5-534-07467-3. — Tekcr : diiek-
tpounsiii / DBC HOpaiit [caiit]. — URL.: https://urait.ru/viewer/sistemy-iskusstvennogo-
intellekta-451721#page/l (nata oopamenus: 18.04.2024).

V. IIEPEYEHb PECYPCOB HHOOPMANIMOHHO-TEJTEKOMMYHUKAIIH-
OHHOU CETU «<MHTEPHET», HEOBXOANUMBIX /I OCBOEHUA TUCIIU-
IJIMHbI
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Ccpliaka Ha HaumeHoBaHue pa3paGoTKH B

o N JocTynHocTh
nH$oOpManMOHHBIH pecypc 3JIeKTPOHHOIi (hopme




https://infourok.ru/

Hudoypok: oOpazoBarenbHblil HH-
TepHeT-npoekT Poccuu. Bxirouaer:
KOHCIIEKTBI yPOKOB, IIPE3EHTalLlUH, Te-
CTBI, BUJICOYPOKH H JIpyTHUE MaTEpH-
aJIbl IO TPeJMEeTaM IIKOJIBHOI Mmpo-
IpaMMBlL.

CB0OOIHBIN HOCTYTI

http://edu.ru/

Poccuiickoe oopasoBanne: ®ene-
pajbHbIi nopTaJ. Bkiawuaer
CCBUIKH Ha ITOPTAIBI U CAaHTHI 00pa3o-
BaTENBHBIX YUPEXKACHH; TocyIap-
CTBEHHBIE O00pa3oBaTeNbHBIC CTaH-
JApTB; HOPMAaTHBHBIE JOKYMEHTHI,
KaTaJlor JKCKYypCHH W 00yJarommx
MPOTPaMM.

CBOOOAHEIH JOCTYT

www.intuit.ru/studies/courses

Wndopmarunka [DneKTpoHHBIH pe-
Cypc] : OTKPBITBIE HHTEPHET-KYPCHI
«MHTYHTY //HaUMOHATIBHBIA OTKPBI-

CB0OOIHBIN HOCTYTI

Thli yHUBepcutTeT « MHTynT™

V1. COBPEMEHHBIE [IPO®ECCHUOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMALIMOHHBIECITIPABOYHBIE CUCTEMbI
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nn

Ccblika Ha
HH(OPMaLIMOHHBIH pecypc

HaunmeHoBanue pa3padoTKH B 3J1€eKTPOH-
Hol dopme

HJocrynHocTh

DNEeKTPOHHO-OUOIMOTEeUHAS
cucrema (3bC)

YHuBepcurerckast 0ubimoTexa oH-
JIaliH

Perucrpanus yepes Jro-
00l YHUBEPCUTETCKUIN
KOMIIBIOTED.

B nanenelmem mpeno-

YHUBEPCUTETOB JIJISl BCEX YPOBHEM
npo¢eccHOHATLHOTO 00pa30BaHMs, a
TaKKe MOJIb3YIOTCS BUACO- U ayAHO-
MaTepuagamMH, TECTUPOBAHUEM U Cep-
BHCaMH JIJIs TIpEToiaBaTenet, 10-
CTYNHBbIMM 24 yaca 7 1HEH B HEAEIO.

1. http://www.biblioclub.ru CTaBIISICTCS HEOTPaHUYCH-
HBI NHIVBUAYAJIbHBIN
JOCTYII U3 JIF0OOM TOUKH,
B KOTOPOM MMeEeTCs 10-
cTyn K cetu MHTepHer
Poccuiickuit uaopmanmonssiit mop- | CBOOGOHBIHN 10CTYM
2. www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIULMHBI U 00pa3oBaHus
Oo6pazoBarenbHas miatgopma FOpaitt — Perucrpanus uepes nro-
o0pa3oBaTeNbHBIN PECypC, AEKTPOH- | OON YHUBEPCUTETCKUNA
Hasi OMOIMOTEeKa U UHTEpHEeT-Mara- KOMITBIOTED.
3MH, I'JIe YATAIOT U TOKYIAOT JJIEK- B nanbHelimeM npeno-
TPOHHBIE U NI€YaTHbIE YUEOHUKU aB- | CTABJISETCS HEOIPAaHUYEH-
3 https://urait.ru/ TOPOB — MpENoaBaTeie BeAyIUX | HbIA MHAWBHyaJIbHBIN

JOCTYTI U3 JIF0OOM TOUKH,
B KOTOPOU HUMEETCH J10-
cTyn Kk cetu MHTepHeT

VII. JMOEHA3UMOHHOE N CBOBO/JHO PACITPOCTPAHAEMOE
INPOI'PAMMHOE OBECIIEHEHUME



http://edu.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://urait.ru/

[Ipu peanuzanuu y4eOHON AMCUMILITUHBI MPUMEHSETCS CIeAyIollee JIUIEH3UOHHOE U CBO-
00THO pacIpoCTpaHIeMOe TPOrPAMMHOE 0OCCTICUCHHE:

- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox

- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog

VIll. OBOPYIOBAHUE U TEXHUUYECKHE CPEJCTBA OBYUEHMS,
HEOBXO/IMMBIE JJIS1 OCYIECTBJEHUS OBPA3OBATEJLHOIO
MPOLECCA MO JUCLHUTIMHE

YdeOHbIe 3aHATHS TPOBOAATCSA B ayTUTOPHUIX, YKOMIUIEKTOBAHHBIX CIICUATH3UPO-
BaHHOI MeOEeIbI0, B TOM YMCIIE CTAlMOHAPHBIMH WIIA TIEPEHOCHBIMH TEXHUYECKUMHU CPE/I-
CTBaMHU 00yueHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopHble pabOThl MPOBOJATCA B CIEHHUATM3UPOBAHHOMN J1a0OPATOPUH, OCHA-
IICHHOH MEePCOHAIBLHBIMU KOMITBIOTEPAMHU C BO3MOYKHOCTBIO paOOThI CUCTEMBI BUPTyalln3a-
uu VirtualBox.

CamocTosiTenbHast paboTa NPOBOJUTCS B KaOMHETAaX, OCHAIICHHBIX KOMITBIOTEPHOU
TEXHUKOU C BO3MOKHOCTbBIO MOJKIIIOUEHUS K ceTH «VHTepHeT» U obecrieueHneM JocTyna
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CpEAy YHUBEPCUTETA.
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