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PABOYAS ITPOT'PAMMA JTUCIHHUAIIJIMHBI
51.B.01.12 MamyuHoe 00VYeHHEe H AHAJIN3 JAHHBIX

Hanpasiaenne noaroroskm: 01.03.02 Ilpuxnannas maTemaTuka u H”HGOpMaTHUKa
Hanpasiennocts (mpoguis): MoaenupoBanue u nudpoBHU3anys COLUATbHO-3KOHOMHYECKUX
CUCTEM

KBanupukauus (crenennb): daxanasp

d®opma o0yueHHsi: ouHas

MHCTUTYT: MaTeMaTHKH, €CTECTBO3HAHUS U TEXHUKH
Kadeapa: MmaremaTaecKOro MOJICTMPOBAHUS, KOMIIBIOTEPHBIX TEXHOJIOTUN U HHpOpMa-
AOHHOU 0€30MaCHOCTH

ouHasi popma 0YHO-3204YHAasA 3a04HaA
dbopma dopma
Kype 4
CemecTtp 7
Jlexnun 12
JlabopaTopHble 3aHATHSA 24
IpakTuyeckue (ceMMHAPCKHE) 3aHATHS 12
B T. 4. IPAKTH4Y€CKas MOJAT0TOBKA 4
®opma(bl) MPOMEKYTOYHON aTTECTALMH 3ayer ¢ olEeHKOI
KonTtpoJasn
Hubie popmbl padoThl
CamocrosiTesibHasi padoTa 96

Bcero uacos: 144
TpynoemMkocTh: 4 3aUeTHBIX eIMHMIL.

Pa3zpaboTunk(u) paboueii mporpamMmsi:
Kanouoam mexuuyeckux Havk, oouenm kaheopvt MMKTullb A.A. [lempos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m) H3Yy4YCHUA TUCHUILIINHBI:
Pa3BUTUC Y CTYACHTA AOCTATOYHO IIMPOKOI'0 B3IJAAa Ha MCTOAbI M TCXHOJIOTHMH 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‘{€HI/I5{.

3agavyu n3yvyeHusi TUCUMILUIUHBI:
pPacCMOTPEHHUE OCHOBHBIX TMIOHSITUA HCKYCCTBEHHOTO HHTEJUIEKTA,
HEHWPOHHBIX CETEH, MATMHHOTO OOYYCHUS M aHAJIN3a OOJBIINX JaHHBIX;
PacCMOTPEHHUE TEXHUYECKOM IMOCTAHOBKM OCHOBHBIX 33a4, PEIIAEMBIX C MOMOIIBIO CO-
BPEMEHHBIX CUCTEM MAIIMHHOTO O0YyUECHUS;
O03HAKOMJICHUE C OCHOBHBIMU MOJEJSIMHU MPEACTABICHUS 3HAHUM U HEKOTOPBIMU HWHTEI-
JIEKTyaJIbHBIMU CUCTEMAaMMU;
PACCMOTPEHUE TEOPETUUECKUX U MPAKTUUYECKUX BOIIPOCOB CO3/IaHUsI MH(POPMAIMOHHBIX
cucreM ¢ npumenenueM MU.

HCKYCCTBCHHBIX

Mecto mucuumiunbl B cTpykrype OIIOIL: peanuzyetcsi B paMkax yacTtu, GopMu-
pyeMoii ydacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH, 6s10ka b1. Jluciumimasl (MoIynn).

Ilnanupyembie pe3yJabTaThl 00YUYCHHUS 110 JUCIHUILIMHE:

Kon NuaukaTopbl 10CTHKEHUS IInanupyemsle pe3yJibTaThl 00y4eHHs
KOMIIeTEeHIIUH KOMIIeTeHIIUH 10 JUCHMILIHHE

3HaTh: 3HaerT:

— METOJbI M MpHEMBI (hopMalIn3a- | — BO3SMOKHOCTH CYILECTBYIOLIMX MPOTrPAMMHO-
MU 3a]a4, A3bIKM (QopMalii3a- | ammapaTHbIX CPEACTB JUIsl pealu3alud WH-
UM (QYHKIMOHATIBHBIX CIElU- | (HOPMAIIMOHHBIX CHUCTEM MAIIMHHOTO oO0yue-
buxanuit; HUS 1 00paOOTKU OOJIBIINX TAHHBIX;

— MPUHLUIBI TIOCTPOCHUS U BUABI | — METOJIOJIOTHIO  pa3pabOTKH  MPOrpaMMHOI0
ApXUTEKTYphl ~ MPOrpPaMMHOTO | oOecnedeHus A1 MAlIMHHOTO OOYy4YeHMs U
o0ecreyeHus; 00pabOTKH OONBIINX JAHHBIX;

— TUINOBbIE pELIeHUs, OMONHOTEe- | — METOABI U CPEACTBA MOCTPOEHUS 0a3 3HAHUM U
KM TPOrpaMMHBIX MOJYJeH, | HOpMalu3alluK JaHHBIX JJIs 00y4YeHus.
mabJIOHBI, KJIACCHl OOBEKTOB,

IIKC-1 UCTOJb3yeMble TpU pa3paboTke

MIPOTPAMMHOTO 00ECTICUCHHS;

YMeTh:

— BbIpabaThIBaTh BAPHAHTHI pea-
JIM3aIMK TPOTPaMMHOTO o0ectie-
YEHUS;

— MPUMEHSTh METOJIbI U TEXHOJIO-
THH TPOEKTHPOBAHUS TIPOTPAMM-
HOTrO 00ECTICUCHHUS, TIPOTPAMM-
HBIX HHTEP(DENCOB, CTPYKTYP H
0a3 JaHHBIX;

VYMmeer:

— TIPOBOJUTH OIICHKY M 00OCHOBaHHE PEKOMEH-
JyeMBIX ITPOrpaMMHO-ANMapaTHBIX PEeIIeHUN
JUTSI TIOCTPOCHUST CUCTEM Ha 0a3e MalTuHHOTO
oOyueHus U aHalu3a OOJBIINX JTAHHBIX;

— aHAIM3UPOBATH MPEIMETHYIO 00JIaCTh JIJIS T10-
CTpOEHHS MPOOIEMHO-OPUEHTUPOBAHHBIX MO-
JIenei;

— MPUMEHSTh METOJIbI ¥ CPEJICTBA MMOCTPOCHUS
0a3 3HAHWI 1 HOPMaJTU3allUK JAHHBIX IS
o0yueHusl.




Bnanets:

— JIeHCTBUAMHU TIO pa3paboTKe U
COTJIACOBAHUIO  TEXHUYECKHUX
cnenruKanuii Ha MPOrpamMm-
HBIE KOMITOHEHTHI;

— JCUCTBUSAMHU 110 COTJIACOBAHUIO
TpeOOBaHUH K MPOTPaMMHOMY
00ECIeYeHNI0 C 3aHHTEPEeco-
BaHHBIMU CTOPOHAMH, pacIipe-
JIEJICHUIO 3aJJaHU MEXy Ipo-
rpaMMHUCTaMH B COOTBETCTBHHU
C TEXHHYECKUMH CIeIU(HKa-
[IUSIMH, OCYIIECTBIICHUIO KOH-
TPOJIS BBHINIOJHEHUS 33/1aHUH,
(OpPMUPOBAHUIO OTYETHOCTH B
COOTBETCTBHUH C YCTAaHOBJICH-

Bnaneer:

— aHAJIM30M BO3MOXKHOCTEH peaim3anuu Tpedo-
BaHUI K IPOrpaMMHOMY OOCCIICYCHHIO IS
MOCTPOEHHSI CUCTEM Ha 0aze MAaIIMHHOTO 00Y-
YCHUS ¥ aHAIM3a OOJIBIINX JaHHBIX;

— HaBBIKaMH pa3pabOTKH TEXHUYECKUX 3aJaHui
U JICJICTUPOBAHMS I10/132]1a4 BHYTPH KOMAaHIbI
pa3paboTIHKOB;

— OOMIMPHOW TeOopeTHYECKOW 0a3bl Ui Jallb-
HEHIIMX BO3MOXKHOCTEH caM0O0Opa30BaHHUS.

HBIMH PCTJIAMCHTAMM.

C YKazaHHuEM KoJINYeCTBA YaC0B, BLIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqamumxcn

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHbI

¢ nmpenoaasaresieM (110 BUIaM Y4eOHbIX 3aHATHA) M HA CAMOCTOATEJILHYIO padoTy

Ounas ¢popMma o0yueHus1

Ne
n/n

HanmeHoBaHue pa3aejioB U TEM

Bceero

AyIMTOpHBbIE 3aHATUS

JIK

3

Jb

Cam.pad.

Pa3znen 1. Ananans nan-
HbIX.

84

7

14

56

Tema 1. OcHOBHBIE TTOHS-
THA a”Haim3a JaHHbx. O0-
30p MPUKIAIHBIX 3a/1a4.

12

Tema 2. IlpeaBapurensb-
HBII aHaJIN3 TaHHBIX.
OmnucarenpHast CTaTHCTH-
Ka.

12

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

12

Tema 4. OcHOBHBIE TOHS-
THSI KOPPEJSITUOHHOTO
a”HaIM3a.

12

Tema 5. OcHOBHBIE TTOHS-
THSI PETPECCUOHHOTO aHa-
JIM3a.

12

Tema 6. CHukeHue pas-
MEPHOCTH NMPU3HAKOBOTO
IPOCTPAHCTBA.

12

Tema 7. Knaccuduxarmst

12




MHOTOMEPHBIX Ha0o1e-
HUMU.

Pa3zgen 2. Mamuuuoe 60 5 10 5 40
oOy4yenmue. [Ipumenenue
MU B npukIaaHbIX 3a-

JAavax.

8. |Tewma 8. 3agauu mammH- 12 1 2 1 8
HOTO OOy4CHMS.

9. |Tema 9. Knaccuduxarmus, 12 1 2 1 8

KJIaCTEpU3aIlUs, IIPOTHO-
3UpPOBAHUE B MAITUHHOM
00y4eHUH.

10. | Tema 10. Peanmuzanus ma- 12 1 2 1 8
[IMHHOTO 00yYeHUs Ha
coBpeMeHHBIX DBM.

11. | Tema 11. Pacno3uaBanue 12 1 2 1 8
o0Opa3oB. CBepTOUHbIE
HEHPOHHBIC CCTH.

12. |Tema 12. Ananu3 BpeMeH- 12 1 2 1 8
HBIX PSJIOB M IIPOTHO3UPO-
BaHUE.

3auem oyemnkoti

Hmoeo 3a 7 cemecmp 12 24 12 96

B T. 4. IPaKTHYECKas MO~ 4
rOTOBKA

HUTOro: 216 12 24 12 96

OuHo-3a04Hasi popma o0yUeHUsI He peanusyemcs.

3aounasi popma He peanuzyemcs.

I11. OEHOYHBIE MATEPUAJIBI JIJISI TIPOBEJEHUS TEKYIIEA 1
MPOMEXKYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIUHE

Texkymuilt KOHTPOJIb
Tekymras arrectaius IpoBOAUTCS B (hopMe KOHTPOJIBHOM paboThI, TecTa, pedepara.
TunoBoii BApUAHT KOHTPOJILHOM PadoTHI

3adanue 1. YCTaHOBUTH U HACTPOUTH CUCTEMY ISl MalIMHHOTO oO0yueHust Scikit-
Learn. BoInonHUTH TECTOBBIE 3aJJaHUs U3 TOKYMEHTAIMU (TI0 BEIOOPY).

3aodanue 2. BBINOIHUTH KJIATEPU3AIMIO METOJIOM K-CpEIHUX HA TECTOBOM MPHUMEPE
«upucel Ouiiepar.

3aoanue 3. YCTaHOBUTh U HACTPOUTh CUCTEMY JJI MAIIMHHOTO 00y4deHust Tensor-

Flow BuyTpu BupTyansHoii Mammabl VirtualBox.
4



3aoanue 4. TlpousBectu oOydeHHEe HeWpoceTu (NMEepUEenTpPoH) AJisd paclo3HaBaHUS

PYKOIIMCHBIX CHMBOJIOB C HCIIOJIb30BaHMEM 0a3bl JAHHBIX PYKONHUCHBIX CHUMBOJIOB
MNIST.

TUIIOBOM BAPUAHT TECTOBbIX 3aaHUM

Al. AHanuTHK 3TO ...

a)CnenuaJuCcT B 00J1aCTH aHAJIN3a UMOIeTUPOBaHUE

0) crienuaaucT B IPEIMETHON 00J1acTH;

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

T') 4eJIOBEK, KOTOPBIN HMEET OIBIT B IPOTPaMMHPOBAHUM.
A2. Dxeneprt 310 ...

a) CTIEIUAJIMCT B 00J1aCTH aHAJIU3a U MOJICIIMPOBaHHUE;

0) cmenuaJuCcT B MpeAMEeTHOM 00J1acTH;

B) YEJIOBEK, pelaTh ONMpeACIICHHbIC 3aaUH;

T') 4eJIOBEK, KOTOPHIH UMEET OIIBIT B IPOTPaMMHUPOBAHUHU.
A3. 3anmada kimaccupuKaIuu CBOJUTCA K ...

a) HaXOXKJICHUSI YaCThIX 3aBUCHMOCTEH MEXTY 00BEKTaMH HJIH COOBITHUSIMU;

0) onpeaesieHUs KJIAcCa 00bEKTa M0 ero XapaKTepUCTHKAMU;

B) OIPE/ICIICHUE IO U3BECTHBIM XapaKTEPUCTUKAMU 00BHEKTA 3HAYEHNE HEKOTOPOTO
€ro rmapameTpa;

T') OMCKa HE3aBUCUMBIX TPYIIT U UX XapAaKTEPUCTHUK B BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.
A4. 3apada perpeccuu CBOAUTCAK ...

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

0) ompeeneHus Kitacca 00beKTa M0 €ro XapaKTepHUCTUKAMH,

B) onpe/iesieHNe M0 U3BECTHBIM XapPAKTEPUCTUKAMHU 00beKTa 3HAUEHHUE
HEKOTOPOIo ero nmapamMerpa;

I') IOUCKA HE3aBUCHMBIX T'PYIIT M UX XapaKTEPUCTHUK B BCEM MHOYKECTBE
aHaJM3UPYEMBIX JaHHBIX.
A5. 3anayva kiacTepu3alyy 3aKI04YaeTCA B ...

a) HaXOXKJICHUSI YaCThIX 3aBUCUMOCTEH MKy 00OBEKTaMH HIIH COOBITHUSIMU,

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTEPUCTHUKAMU;

B) ONIPE/ICJICHUE TI0 U3BECTHBIM XapaKTEPUCTUKAMU 00BEKTA 3HAYEHNE HEKOTOPOTO
€ro rmapameTpa;

r) MOMCKA He3aBUCHMBIX IPYII U HX XapaKTePUCTHK B BCEM MHOKECTBE
AHAJIM3HPYEMBbIX JTaAHHBIX.
A6. 1lenpro moucKa acCOIMAaTUBHBIX TPABUII SIBIISCTCA ...

a) HAXO0K/IEHUS YaCThIX 3aBUCUMOCTE MeK1y 00beKTaMU UJIH COOBITUAMMN;

0) ompeeneHus Kinacca 00beKTa M0 €ro XapaKTepHCTHKAMH,

B) OIIPE/ICIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00BEKTa 3HAUCHUE HEKOTOPOTO
€ro mapameTpa;



I') IOMCKAa HE3aBUCUMBIX IPYIIN U UX XaPAKTEPUCTUK B BCEM MHOKECTBE
aHATU3UPYEMbIX JTaHHBIX.
A7. Jlo mpeanojaraeMblx MOJIeJIei OTHOCSTCS TaKKE MOJIEIH JTAHHBIX:

a) MOJeJIM KJIACCH(PUKANNM U MOCJIeJ0BATEILHOCTEH;

0) perpeccuBHbIC, KJIaCTEPU3AIUHU, UCKITIOUEHU, UTOTOBBIE U aCCOIUAIINN;

B) KJlaccu(UKaIUu, KJIacTepU3aluu, UICKIIOYEHUH, UTOTOBBIE U aCCOIUAIUY;

') MOJIEJIH KJIACCU(PUKALIUU, TTOCIEIOBATEILHOCTEN U UCKITIOUSHHIA.
A8. B onmcaTenpHbIX MOJENIEH OTHOCATCS CJIEIYIOIINE MOJIEIIN JAHHBIX:

a) MOJIeNu Kiaccu(pUKaIMK U TOCIEI0BATEILHOCTEH;

0) perpeccuBHbIe, KJIacTepU3allii, HCKJIHYEHU I, UTOrOBbIe U ACCOLMALIUN;

B) KJaccU(PHUKAINK, KIACTEPU3AINH, UCKIIOYCHH, UTOTOBBIC U aCCOILIMAINH;

') MOJIENU KJacCu(PHUKAINH, TOCIIEI0BATEILHOCTEH 1 UCKITIOUEHUH.
A9. Mopenu knaccu(pUKAIUU OMUCHIBAIOT ...

a) NpaBWJIa WIK HA0OP NPABUJ B COOTBETCTBHH C KOTOPBIMHM MOKHO OTHECTH
OIUCAaHUeE JII000I0 HOBOI0 00bEKTA K OJHOMY M3 KJIACCOB;

0) GyHKIMU, KOTOPBIE MO3BOJISIOT IPOrHO3UPOBATh U3MEHEHHSI HEMTPEPHIBHBIX
YHUCJIOBBIX IAPAMETPOB;

B) (YHKIIMOHAJIbHBIEC 3aBUCUMOCTH MEXAY 3aBUCUMbBIMHU U HE3aBUCUMbBIMU
MOKa3aTeIsIMU U IEPEMEHHBIMH B IIOHATHON YeJIOBEKY opMe;

I') TpyMNIbl, HA KOTOPhIE MOXKHO Pa3/IeIUTh OOBEKTHI, TaHHBIE O KOTOPBIX
MO/IBEPTal0TCs aHAIIN3A.
A10. Monaenu mIociieIoBaTEILHOCTEN ONUCHIBAIOT ...

a) mpaBuJjIa WK HAaOOp MPaBUI B COOTBETCTBUU C KOTOPHIMU MOKHO
OTHECTH ONMCAHUE JI0OOr0 HOBOr0 0OBEKTA K OTHOMY M3 KJIACCOB;

0) GpyHKIUH, KOTOPBIE MO3BOJSIIOT IPOrHO3MPOBATH U3MEHEHHs HellpepbIBHBIX
YHMCJI0BBIX IAPAMETPOB;

B) (YHKIIMOHAJIbHBIEC 3aBUCUMOCTH MEXIY 3aBUCUMbBIMHU U HE3aBUCUMbBIMU
MOKa3aTeIsIMU U IEPEMEHHBIMH B MIOHSATHOW YeJIOBEKY QopMe;

I') TpYyMIIbl, HA KOTOPhIE MOKHO Pa3/ieIUTh OObEKTHI, TaHHBIE O KOTOPBIX
MIO/IBEPrarOTCs aHAIN3A.

IIpumepHsbie TeMbI pedepaToB

1. VicTopust co3ganus MEeTO/1a II1aBHBIX KOMIIOHEHT.

2. PazamepHOCTh MpoCTpaHCcTBa cocTOsTHUM. [lorck moHBIM TIEpe6opoM.

3. IlonsiTue sBpucTUUecKOro anroputMa. [Ipuknaansie 3aauu, CBA3aHHbBIE C ABPUCTHYE-
CKMMH QJITOPTMAMMU.

1. Uctoku u npobaemsl MU: uctopuyeckas crpaBka.

2. O630p npukaagHbIx oonacteit NN,

3. Jloruka BhICKa3bIBaHUMN: TAOJUIIBI UCTUHHOCTHU JIJISI TUYHBIX CBSI30K.

4. Jlorndeckoe CIeJCTBUE U BBIBOJ B JIOTHKE BhICKa3bIBaHUI. MeTO1 HICTUHHOCTHBIX Ta0-
JIULI.

5. Merton pe30Jirounil B JIOTUKE BBICKA3bIBAHUM.
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6. Mcuncnenue Bbicka3zbiBaHuil. CHHTAKCHUC U CEMAHTHKA B JIOTUKE BHICKa3bIBAHUIA.

7. AKCHOMAaTHYE€CKUM BBIBOJ U (popMasibHbIE TeOprU. DOpMaTbHBIN BBIBOJI.

8. cunciienne BhICKa3bIBaHUM Kak pa3pemnMas (popmaibHasi TEOpus.

9. CuHTaKcHC U CEMaHTHKa B JIOTHKE TipeaukaToB. [IpaBuiibHO mocTpoeHHbIE (DOPMYJIBI
(ITI1D).

10. IIpencrapnenue 111D B npenpapeHHOM hopme: aIrOPUTM U MMPUMEP €ro MPUMEHEHHUS.
11. IIpocTpancTBo cocTosiuuii 3aaaun M. Peanuzarus nmovcka Ha rpade COCTOSTHUN «B
IYOUHY» U «B IIUPUHY».

12. OBpucTHYECKHIA TOUCK B POCTPAHCTBE COCTOSTHUM.

13. JleknapaTuBHbBIC U UMIIEPATUBHBIE S3bIKK TIporpammupoBanus. LISP u Prolog,
Clojure.

14. MetanporpammupoBanue u UH.

[TpomexxyTouHas arrecTalus 00yJaromuXxcsl OCYIIECTBIsACTCS B (popMe 3adeTa ¢ OICHKOM
C UCIOJIb30BAHUEM CIIEAYIOIIMX OLEHOYHBIX MAaTEPUAJIOB: NIEPEUYCHb BOIIPOCOB K 3aUETY C
OILIEHKOM.

Bomnpocsl k 3a4eTy ¢ OLEHKOMI
(7 cemecTp, ouHast popma 00yUeHHsI)

OcCHOBHBIC TIOHATHSI AaHAJIA3A TAHHBIX.

[Ipuknagabie 3a1a9u, CBI3aHHBIC C AaHATTU30M JaHHBIX.
[IpenBapuTenbHbINA AHAIN3 JAHHBIX.

JIunenas perpeccusi.

3amava MOHMKEHUS Pa3MEPHOCTH.

[TpuHIIMTT METO/1a TJIABHBIX KOMITOHCHT.

bariecoBckuli moaxoa K pacrno3HOBAHUIO.

bariecoBckoe peraroiiee mpaBuio.

. baitecoBckuii HauBHBIN KJ1accU(PHUKATOP.

10 3ajaya KiacTepr3alui.

11.Meton k-cpennux.

12.Meton k-meauas.

13.Mepsl kauecTBa Kiaccupukaropa.

14.OcHoBHbIE NpUHLIUTIBI (PAKTOPHOTO aHAJIN3A.
15.0OnucarenpHasi CTaTUCTHKA.

16.I'enepanbHas ¥ BBIOOPOUYHASI COBOKYITHOCTH.
17.0cHOBHBIE NOHATHS KOPPEJSIIIMOHHOTO aHAJIN3A.
18.MeTo/1bl KOPPEISIIMOHHOTO aHaATU3a.

19.0cHOBHBIE NOHATHS PETPECCUOHHOTO aHAIM3A.
20.CHmKeHre pa3MEpPHOCTH TPU3HAKOBOTO MPOCTPAHCTBA.
21.Knaccudukaiys MHOTOMEPHBIX HAOJIOICHUH.
22.3aga49u MalInHHOTO OOYy4YEeHMUSI.

23.Knaccudukanusi, Kiractepusaiusi, IpOTHO3UPOBAHNUE B MAIIMHHOM OOYYECHHH.
24.Peanuzarusi MalmMHHOTO 00y4YeHUs Ha COBpeMeHHBIX DBM.
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25.ITpumenenue U B npukiagHbIX 3a1a4yax.

26.PacniozHaBanue o0pa3oB. CBepTOYHbIC HEHPOHHBIC CETH.

27.Ceru Xondunaa.

28. ABTOKOTUPOBIIUKH U UX IPUMCHECHHE.

29.PekKypeHTHHBIE ¥ PEKYPCHUBHBIC HEHPOHHBIE CETH.
30.PanuansHo-0a3uCHBIC HEUPOHHBIC CETH.

31.ANFIS.

32.CBepTKa B 00pabOTKe N300paKECHHIA.

33.00paboTka n300pakeHNi ¢ IPUMEHEHUEM MAITMHHOTO O0yUYCHUS.
34.TlonsTre 00yvaroiel BIOOPKH.

35.00yueHue ¢ yauTesaeMm.

36.00yuenue 0e3 yuuTens.

37.00yeHue ¢ MOJKPETICHUEM.

38.AHann3 BpeMEHHBIX PSIIOB U MTPOTHO3UPOBAHUE C MPUMEHEHUEM MAIIIMHOTO 00YYCHHUSI.
39.MHTemnekTyanbHOE YIIPaBICHUE B MPOMBIIIIICHHOCTH.
40.0npenencHue TEpPMHUHA «IKCIIEPTHASI CUCTEMAY

41.TexHonorust pabOThI C IKCIIEPTHBIMU CUCTEMaMU

42.Ctpyktypa OC

|V.IIEPEYEHD JIUTEPATYPBI, HEOEXOJIUMOM J1JIsI OCBOEHMUSI JIUC-
IUIIJINHBI

4.1. OcHOoBHasI JtUTEepaTypa
1. Mupxkun, b. I'. BBenenue B aHanu3 AaHHBIX : y4eOHUK U npakTukyMm / b. I'. MupkuHs.
— Mocksa : UzpatensctBo FOpaiit, 2020. — 174 c. — (Bsicmee oopazosanne). — ISBN
978-5-9916-5009-0. — Texkcrt : snexTpoHHBIN // OOpa3zoBatenbHas miatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/450262 (narta oopamenus: 01.09.2021).
2. Ananu3 naHHbIX : yueOHUK 175 By30B / B. C. Mxutapsu [u ap.] ; mox penaxiueit B. C.
MxwutapsiHa. — MockBa : U3gatensctBo FOpaiit, 2021. — 490 ¢. — (Bricmee o6pa3oBa-
uHue). — ISBN 978-5-534-00616-2. — Texkcr : anmekTpoHHBIN // OOpa3zoBaTenbHas IjaT-
dopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/469022 (nmata oOparmieHus:
01.09.2021).
3. 3aropynsko, 0. A. HckyccTBeHHbI nHTEIEKT. UHKeHepus 3HaHuM : yueOHOe MOCo-
oue 1 By3oB/ IO. A.3aropymneko, I'.b.3aropympko.— Mockpa: W3gaTenbcTBO
Opaiit, 2020. — 93 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-07198-6. —
Tekct : AJIEKTPOHHBIN // 9bC Opaiit [caitT]. — URL:
https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/1  (nara
obpamenus: 01.09.2021).

4.2. JIonoJIHUTEJIbHAS JINTEPATYypPAa
1. Beccmeprhsiii, M. A. Cuctembl HCKYCCTBEHHOTO MHTEIJIEKTa : yueOHOe mocobdue st
By30B/ W. A. beccMepTHbiif. — 2-¢ u3a., ucnp. W jpom. — MockBa : M3natenscTBoO

8



FOpaiit, 2020. — 157 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Texct : anmextponnsiit / OBC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-
iskusstvennogo-intellekta-451721#page/l (nata oopamenus: 01.09.2021).

V.IIEPEYEHB PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHMKALIMOHHOM CETU «MHTEPHET», HEOBXOJUMBIX
JUISI OCBOEHM ST TUCIATIIMHBI

Ne Ccplika Ha HaunmenoBaHnue pa3padoTku B
rm HHPOPMaIMOHHBII pecypc 3JIEKTPOHHOI hopMme HAocrynHocts,
HNudpoypok: oOpazoBaTenbHBIN HH-
TepHET-TIpoeKT Poccuu. Bkmrouaer:
1. https://infourok.ru/ :::Tcg,egzlie}(l)py;i?(]; ;Z?;f;:iiﬁ;_ CBOGOIHBIIH TOCTYII
PpHAIIBI TTO TIPEAMETaM LIKOJIBHON
HPOrPaMMBL.
Poccuiickoe oopazoBanue: Dene-
pajabHbIA MopTaJ. Bkiawyvaer CBOOOIHBIH JOCTYI
CCBUIKH Ha MOPTAJIbI U CalThl 00pa3o-
2 htp:fedu.ru crocaiie obpmosaTeTsiHe  CTai
JAapTbl; HOPMATHUBHBLIC JTOKYMCHTHI;
KaTajor JKCKypCHH M 0Oydaromux
TpOrpaMM.
Hudopmarnka [DeKTpOHHEIH pe-
3. www.intuit.ru/studies/courses Cypc] : OTKpEIThIC HHTepHe\,T “KYPCb CBOOOIHEI JOCTYT
«/HTYUT» //HAIIMOHATIBHBII OTKPHI-
Tl yHUBepcUuTeT «MHTYHT)
VI.COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI IAHHBbIX
N THOOPMALIMOHHBIECITPABOYHBIE CUCTEMBI

Ne Ccblika Ha HaumeHoBaHuUe pa3padoTKH B 3J1eKTPOH-

101 HH(OPMaLIMOHHBIH pecypc Hol dopme Aocrymmocrs,
DNeKTPOHHO-O0NOIMOTeYHAs Perucrpanus uepes nro-
cucrema (3bC) 00l YHUBEPCUTETCKUI
yHI/IBepCI/ITCTCKaH O6MOIMOTEKA OH- KOMIIBIOTED.

JTalH B nanbhelimem npeno-

1. http://www.biblioclub.ru CTaBJISIETCSI HEOTPaHUYEH-

HbIA UHIUBUTyaTIbHbBIN
JOCTYM U3 It000H TOUKH,
B KOTOPOU MMeeTCs J10-
CTyll K CCTU I/IHTepHeT

Poccuiickuit uupopmaronsslii mop- | CBOOOAHBIN AOCTYII

2. www.elibrary.ru TaJx B 00JIaCTH HAayKH, TEXHOJIOTHUH,

MEJIUIIUHBI U 00pa30BaHUS

OopazoBarenbHas mwiardpopma FOpait — Perucrpanus uepes mro-

00pa3oBaTeNnbHBIN PECYPC, TEKTPOH- | OON YHUBEPCUTETCKUN

Has Oubimoreka u HHTCPHCT-Mara3dnH, | KOMIIBIOTCDP.

3. https://urait.ru/ IJI€ YUTAIOT U TOKYIAlOT 3JIEKTPOH- B nanpHelimem mpeao-
HBIC U IICYATHBIC yLIC6HI/IKI/I aBTOPOB CTaBJIACTCA HCOTpAHUYCH-
— MpernojaBaresaeil BeAyInX yHH- HBII UHIAUBUYAJIbHBIN
BEPCUTCTOB JJISI BCCX ypOBHCﬁ Ipo- AOCTYII U3 Jo0o0H TOYKH,
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http://edu.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://urait.ru/

(beccuoHambHOTO 00pa30BaHMs, a B KOTOpOI UMeeTcs 10-
TaKOKe TOJIB3YIOTCS BUJIEO- U ayIHO- cryn k cetu VIHTEepHET
MaTepHallaMH, TECTUPOBAHUEM U Cep-
BUCAMHU JUIA IIPEnoaaBaTesei, 10-

CTYIHBIMM 24 yaca 7 HEl B HEJEIIO.

VIl. JUOEH3UMOHHOE U CBOBO/IHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIIEYHEHHUE

HpH pean3anun yq€6HOI>'I JAUCHUILIMHBI IIPUMCHACTCA CIACAYIOIICC JIMIICH3MOHHOC U CBO-
00JIHO pacIpoCTpaHsIeMOe IPOrPaMMHOE 0OECIICUEHHUE:

- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox

- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog

VIiIl. OBOPYJAOBAHUE U TEXHUYECKUE CPEACTBA OBYYEHMUSI,
HEOBXOJAUMBLIE JJIS1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOT'O
MMPOLECCA IO JUCHUITJINHE

VYyeOHble 3aHIATHS MPOBOAITCS B aAyJUTOPHUAX, YKOMIIEKTOBAHHBIX CIICIIMAIA3UPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAIMOHAPHBIMU UJIU MEPEHOCHBIMU TEXHUYECKUMHU CPEJI-
cTBaMU 00y4eHUs (IPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK).

JlabopaTopHbie pabOTHl MPOBOJATCS B CIECIMATM3UPOBAHHON J1a0OpATOPHUH, OCHA-
IIEHHOW MEePCOHAIBHBIMUA KOMITBIOTEPAMH C BO3MOKHOCTBIO PA0OTHI CUCTEMbI BUPTYyaJlU-
3aruu VirtualBox.

CamocTosiTenbHas paboTa MPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMITbIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO TIOJKIIIOUCHUS K ceTH «HTepHET» B 0OecIeueHneM JI0CTyma
B DJIGKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.
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