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b51.B.01.10 MamuaHoe 00V4eHHEe ¥ AHAJIN3 00JIbLIINX TAHHBIX

Hanpagsaenune noarorosku: 01.03.02 Ilpukiagnas MaTeMaTuKa U1 HH(POPMATHKA
Hanpasaennocts (mpoduiib): CucteMHOe NIPOrpaMMHPOBAHNE U KOMIIBIOTEPHbIE TEXHOJI0-

ruu
KBanudpukauus (crenenb): daxanasp
dopma o0yueHusi: ouHas

HHCTHTYT: MaTCMaTHuKH, CCTCCTBO3HAHMA U TCXHUKHU
Kacl)enpa: MATCMATHYICCKOI'O MOACIUPOBAHNA, KOMIIBIOTCPHBIX TEXHOJOTUH 1 I/IH(l)OpMa-

AOHHOU 0€30MaCHOCTH

TEMATHUKH, CCTE~

;"’f;H .B.Uepnoycona/

ouHas ¢opma O0YHO-3204HAasi 3a04yHas

dbopma dopma
Kypc 4
Cemectp 7
Jlekunu 12
JlaGopaTopHble 3aHATHUS 12
IIpakTHYeckne (CeMMHAPCKHUE) 3aHATHS 12
B T. 4. MPAKTHYecKAasi MOAr0TOBKA 4

®opma(bl) MPOMEKYTOYHOMN aTTeCTALMHU

Ix3amen — 0,3

Kontpoasb 9
HNublie popMbl padoThl
CamocrositeibHast padora 98,7

Bcero uacos: 144
TpynoemMkocTh: 4 3aUeTHBIX €IMHMII.




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

IIeJ'IL H3YYCHUHA TUCHUIIJIUHBI:
Pa3BUTHUC Yy CTyACHTAa AOCTATOYHO IHUPOKOro B3IJI1ga Ha MCTOAbI M TCXHOJIOTMHU IIPO-
rpaMMHUpPOBaHHA CUCTCM MAIIIMHHOTO O6y‘-IeHI/I$I Y aHajan3a OOJIBIINX JaHHBIX
IMOATOTOBKA CTYJACHTA K Hp&KTH‘-ICCKOfI ACATCIIbHOCTH B obOnacTu CO3aHus, BHCAPCHUA U
OKCILTyaTaluu HHq)OpMaHHOHHBIX CHUCTEM Ha OCHOBC MAaIlIMHHOTI'O O6y‘-IeHI/I$I.

3agaum n3y4yeHus AMCUMIINHBI:
PAaCCMOTPEHHE OCHOBHBIX IIOHSATHM MCKYCCTBEHHOIO WHTEIJIEKTA, HCKYCCTBEHHBIX
HEHPOHHBIX CETEN, MAIIMHHOTO 00YYEeHMsI U aHaIu3a OOJIbIIUX JaHHbIX;
pPacCMOTPEHUE TEXHUYECKOM MOCTAHOBKM OCHOBHBIX 33/1a4, PEIIAEMBIX C IIOMOILIBIO CO-
BPEMEHHBIX CUCTEM MAIIMHHOTO O0yUYeHUS;
O3HAKOMJIEHUE C OCHOBHBIMM MOJIEIISIMM IPEJICTABICHUS 3HAHUN W HEKOTOPBIMU WHTEII-
JIEKTYJIbHBIMH CUCTEMAMHU;
PAaCCMOTPEHHUE TEOPETHUECKUX U MPAKTHUYECKUX BOIPOCOB CO3JaHMS MH(POPMALIMOHHBIX
cucreM ¢ npumeHennem M.

Mecto mucuumiunbl B cTpykrype OIIOIL: peanuzyercs B paMkax 4actu, (opMu-
pyeMoil yuacTHUKaMu 00pa3oBaTeIbHbIX OTHOIIEHUH, O10ka b1. Jlucuumnuusl (Moaymn).

Il1anupyembie pe3yJbTaThbl 00YYEeHUs M0 JUCHUILINHE:

Kona NHauKaTophl 10CTHKEHUS IInanupyemMble pe3yjbTaThbl 00y4eHHS
KOMIIETeHIIMH KOMIIETeHIIMH MO JUCHMILJINHE
3HaTh: 3Haer:
- CTpaTeruy COTPYAHUYECTBA A | - METOJIbI U CTPATETHH COTPYAHHUYECTBA MPHU
IIOCTHKEHNS [I0CTaBJIEHHOH 11€e- PENICHNH 33]1a4 PealTi3alii MAIlIHHHOTO 00Y-
JIH; YeHHUS U aHAJIN3a TaHHBIX.

- 0COOCHHOCTH TIOBEJICHUS pa3-
HBIX TPYII JIFOAEH, C KOTOPBIMU
paboTaeT/B3auMOIEHCTBYET;

YMeTh: Ymeer:

- OHpejleJ'IflTB CBOHO pOJ'II) B KO- - OCYHIGCTBJ'ISITB JINYHOCTHBIC KOMMYHI/IKaIII/II/I
MaHJIe; JUTSL TOCTHIKEHUS 3a/1a4 pa3pabOTKH U BHEIpe-

- yCTaHaBJ'II/IBaTI) paSHBIe BHU/IbI HUA TeXHOHOFI/Iﬁ MAIIIMHHOT'O O6yquI/I$I 158
KOMMYHHKaIUH (y4eOHyro, Je- aHaJau3a JaHHBIX.

YK-3
JOBYI0, HeDOPMATBHYIO H P.);

- OLIGHUBATH MOCJICACTBUS JTNY-
HBIX JCHUCTBHUI U TIJIAHUPOBATH
MOCJIEOBATEIbHOCTD I1ar0B
JUISL TOCTUKEHHUSI 3aJTAaHHOTO pe-

3yJIbTaTa;

Bnaners: Bnaneer:

- HaBbIKaMu 2 (EKTUBHOTO B3a- | - HaBbIKaMu 3 (EKTUBHOTO KOMaHJIHOTO B3au-
WMOJICUCTBUS C IPYTUMU YJie- MOJICHCTBUS VISl pEIICHUS 3a7a49 pa3pad0TKu
HaMu KOMaH/JbI, B T.4. y‘-IaCTI/ISI nu peanmaum/l CUCTCM MAIIMHHOI'O 06y‘{eHI/I$I
B oOMeHe uHpopmaIuen, 3Ha- W a”HaJIn3a JaHHBIX.

HHUAMMH U OIIBITOM, B ITPC3CHTA~
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IIUH PE3YIBTATOB pabOTHI KO-
MaH/Ipl.

INKC-1

3HaTh:

— BO3MOXKHOCTH CYULIECTBYIOILEH
IIPOrPaMMHO-TEXHUYECKOU  ap-
XUTEKTYpbl, COBPEMEHHBIX M
MEPCHIEKTUBHBIX CPEICTB pPa3-
pabOTKM MpPOrpaMMHBIX IPO-
TYKTOB, TEXHUYECKHUX CPEJICTB;

— METOJbl M IIpHeMBI (opManu3a-
UM 337134, S3BIKU (popMamn3a-
UM (QYHKIMOHAJBHBIX CIIELH-

bukanuii;

— MPUHIUIBI TOCTPOCHUS M BH/IBI
ApPXUTEKTYpPhl  MPOTPAMMHOTO
obOecrieueHus;

— TUIIOBbIE pelIeHus, Oubanore-
KU TPOTPaMMHBIX MOJYJIEH,
ma0JI0HBI, KJIACCHI OOBEKTOB,
UCIOJIb3yeMBbIe TP pa3paboTke
MIPOrPaMMHOT0 00ECTICUCHHS;

3Haer:

— BO3MOYKHOCTH CYIIECTBYIOIIMX MPOTPaMMHO-
anmapaTHeIX CPEJICTB JUIsl pealu3alud WH-
(OpMaIMOHHBIX CHCTEM MAIIUHHOTO 00y4Ye-
HUS 1 00paOOTKHU OOJIBIINX JaHHBIX;

— METOOJIOTHIO  pa3pabOTKH  MPOrpPaMMHOIO
oOecrieyeHUs AJiE MAIIMHHOTO OOYYEeHHS U
00pabOTKH OOJIBITNX JTAHHBIX;

— METOMBI U CPEICTBA MOCTPOCHUs 0a3 3HAHUH U
HOpMAJTM3AI[UH TAHHBIX JIJIs O0yUCHHS.

YMeTh:

— BeIpa0ATHIBATh BAPHAHTHI pea-
JIU3aIMH POTPaMMHOT0 oOecrtie-
YEeHMUS,

— IIPUMEHATH METOJIBI U CPEACTBA
MPOEKTUPOBAHUS KOMITBIOTEPHO-
r'o MPOrPaMMHOTO O0ecTeueHus,
CTPYKTYp JAaHHBIX, 0a3 JaHHBIX,
MPOrpaMMHBIX UHTEP(DENCOB;

YmMmeer:

— TMPOBOJIUTH OLIEHKY U 00OCHOBaHUE PEKOMEH-
JyEeMBIX MTPOTPaMMHBIX PElIeHUN Al TOCTPO-
€HUS CHCTEeM Ha 0a3e MallTMHHOTO OOYYCHHS U
aHanu3a OOJNBIINX JaHHBIX;

— aHATM3UPOBATH MPEJIMETHYIO 00J1aCTh IS TMO0-
CTpOEHHS MPOOIEMHO-OPUEHTUPOBAHHBIX MO-
JIeen;

— MPUMEHSATH METOJIBI U CPECTBA MOCTPOCHUS
0a3 3HaHUI ¥ HOPMAJTU3aIlU1 JTAHHBIX IS
o0y4eHusl.

Biagers:
— IEWCTBUSAMH IO pa3paboTke
U COTJIACOBAaHMIO TEXHUYECKUX
cnenuduKanuii Ha IporpamMmm-
HbI€ KOMIIOHEHTHI;

— JEUCTBUSAMH I10 COTJIAaCOBa-
HUIO TpeOOBaHMM K IIPO-
rpaMMHOMY O0€CIIEYEHHIO C
3aMHTEPECOBAHHBIMHU CTOPO-
HaMHU, pacrpe/esIeHuIo 3a/1a-
HUI MeX]ly TporpaMMHCTaMH
B COOTBETCTBHUH C TEXHUYC-
CKUMHU CIle[U(pHUKAINIMHY,
OCYIIECTBJIEHUIO KOHTPOJIS
BBITOJIHEHUS 3aJIaHUH, Pop-
MHUPOBaHHIO OTUYETHOCTH B CO-
OTBETCTBHHM C YCTAHOBJICHHBI-
MU periaMeHTaMH.

Bunageer:

— aHAJIM30M BO3MOXKHOCTEH peanu3anuu Tpedo-
BaHUM K MPOrpaMMHOMY OOECIEYEHHIO IS
IIOCTPOEHHUSI CUCTEM Ha 0a3e MalIMHHOTO 00Y-
YEeHHUs U aHaIMu3a OOJIbIINX JAHHBIX;

— HaBBIKaMH Pa3pabOTKH TEXHUYECKUX 3aTaHUi
U JIeNerpOBaHus M0/33/1a4 BHYTPU KOMaHJIbI
pa3pabOTUNKOB;

— OOMpPHON TeopeTHyeckor Oas3bl Ui Jallb-
HEUIIUX BO3MOXKXHOCTEH caM000pa3oBaHUsI.




1. COAEP’KAHUE U OB BEM JIUCHUIIJIMHBI
¢ YKa3aHMeM KOJIMYeCTBA YaCOB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4arouuxcs
¢ nmpenogasareJsieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYIO padoTy

Ounas popma o0yueHust

Ne AyIuTOpHBIE 3aHATHS
- HaumeHnoBaHue pa3jesioB H TeM Bcero Cam.pa0.
n/n JK m3 JB
Pa3znea 1. Ananus qaH- 77 7 7 7 56
HBIX.
1. |Tema 1. OcHOBHBIE TOHS- 11 1 1 1 8

THA a”Haimm3a JaHHbix. O0-
30p MPHUKJIAJIHBIX 33/1a4.

2. |Tewma 2. [IpenBapurensb- 11 1 1 1 8
HbII aHAJIA3 TAHHBIX.
OnucarenbpHast CTaTHCTH-
Ka.

3. |Tewma 3. I'enepanbHas u 11 1 1 1 8
BBIOOPOYHAsI COBOKYITHO-
CTH.

4, |Tewma 4. OCHOBHBIE ITIOHS- 11 1 1 1 8
THUSL KOPPEISIIIHOHHOTO
aHaJIN3a.

5. |Tema 5. OCHOBHBIE TOHS- 11 1 1 1 8
TSl PETPECCUOHHOTO aHa-
JIn3a.

6. |Tema 6. CHmKEeHHE pa3- 11 1 1 1 8
MEPHOCTH TPU3HAKOBOTO
POCTPAHCTBA.

7. |Tema 7. Knaccudukamus 11 1 1 1 8
MHOTOMEPHBIX HabJIt01e-
HUM.

Pa3nen 2. MammnHHOe 55 5 5 5 40
o0yuenue. IIpumenenne
HNU B npukIagHbIX 3a-

Jaavax.

8. |Tewma 8. 3agaun MarmuH- 11 1 1 1 8
HOTO O0y4YeHHUSI.

9. |Tema 9. Kimaccudukarus, 11 1 1 1 8

KJIaCTEPU3aIlUsl, IIPOTHO-
3UPOBAHNEC B MAIlIMHHOM
00y4YeHHUHU.

10. | Tema 10. Peanmm3armusa ma- 11 1 1 1 8
[IMHHOTO 00y4YeHUs Ha
coBpeMeHHbIX DBM.

11. |Tema 11. Pacrio3HaBanue 11 1 1 1 8
0o6pazoB. CBepTOUHBIE
HEHUPOHHBIE CETH.




12. | Tema 12. Ananu3 BpeMeH- 13,7 1 1 1 10,7
HBIX PSIJIOB ¥ IIPOTHO3UPO-
BaHHE.
Koumponw 9
DKr3amen 0,3
Hmoeo 3a 7 cemecmp 12 12 12 98,7
B T. 4. [paKTHYECKas MO~ 4
TOTOBKA
HUTOI'O: 144 12 12 12 98,7

OuHo-3a04Hasi popma 00yUeHUsl He peanusyencs.
3aounas popma He peanuszyemca.

I1l. OHEHOYHBIE MATEPHAJIBI IJISI TIPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIMU OBYYAIOIIINXCA ITO JAUCHUITJIMHE

Texkymuilt KOHTPOJIb
Tekyias arrectaus NpoBOAUTCSA B (opMe KOHTPOJbHOU paboThI, TecTa, pedepara.
TunoBoil BApMAaHT KOHTPOJILHOM PadoThI

3aoanue 1. YCTaHOBUTHh M HACTPOUTH CHUCTEMY JUIsl MAIIMHHOTO oOyudenus Scikit-
Learn. BoimoHUTH TECTOBBIE 3a/JaHUs U3 IOKYMEHTAIMHU (TI0 BBIOOPY).

3a0anue 2. BBIMOJHUTH KJIACTEPU3AIINIO METOIOM K-cpeTHuX Ha TECTOBOM MpUMEpe
«upucel Ouiiepar.

3aoanue 3. YCTaHOBUTH U HACTPOUTH CUCTEMY JJISI MAIIMHHOTO 00y4yeHust Tensor-
Flow BuyTpu BupTyansHoii Mamunubl VirtualBox.

3aoanue 4. TlpousBectu oOyueHue HeWpoceTu (MEPIENnTPOH) IS Pacro3HABAHUS
PYKOTIMCHBIX CHMBOJIOB C HCHOJB30BaHHEM 0a3bl JaHHBIX PYKOMUCHBIX CHMBOJIOB

MNIST.

TunoBoi BApMAHT TeCTOBBIX 3aJaHUM

Al. ABaIUTHK ITO ...
a)CreurancT B 00J1aCTH aHAJIN3Aa U MOACJIUPOBAHUSA
0) creruaIucT B MPEeIMETHON 00J1acTH;
B)YeJI0BEK, PEIIAOIINI ONpe/IeICHHBIC 3a/1a49H;
T') 4eJIOBEK, KOTOPHIH UMEET OIBIT B IIPOTPaMMHUPOBAHUM.
A2. Dxecneprt 310 ...
a) CIIEIMAUCT B 00J1aCTH aHAIU3a U MOJIEIMPOBAHNUE;
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0) cienuaMcT B NPpeIMEeTHOM 00J1aCTH;

B) YEJIOBEK, pelIaTh ONPEACICHHBIC 3aaUH;

T') 4EJIOBEK, KOTOPHIA UMEET OMbIT B MPOrPAMMHUPOBAHUH.
A3. 3amaya kmaccuuKaIuy CBOAUTCA K ...

a) HaXOXKJICHUS YaCThIX 3aBUCUMOCTEH MEXKTy O0BEKTaMU WU COOBITHIMU;

0) onpeaesieHUs1 KJIacca 00bEKTA M0 €ero XapaKTepUCTUKAMU;

B) ONPE/ICIICHUE IO U3BECTHBIM XapaKTEPUCTUKAMU 00BbEKTA 3HAYEHNE HEKOTOPOTO
€ro rmapameTpa;

I') MIOUCKA HE3aBUCUMBIX I'PYII M UX XapaKTEPUCTHK B BCEM MHOXKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A4. 3anada perpeccuu CBOJAUTCAK ...

a) HaXOXKJICHUSI YaCThIX 3aBUCHMOCTEH MEXTY 00BEKTaMHU MM COOBITUSIMU;

0) omnpeeneHus Kiacca 00bEKTa M0 €ro XapaKTePHUCTUKAMU,

B) ollpe/ieJieHNe 10 U3BECTHBIM XaPAKTEPUCTUKAMHU 00beKTA 3HAYEHHUE
HEKOTOPOTo €ro napamMerpa;

') HOMCKA HE3aBUCUMBIX TPYMI U UX XapaKTEPUCTUK B BCEM MHOXKECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A5. 3apava KJacTepu3zalyy 3aKI0YACTCA B ...

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

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTePUCTHKAMU;

B) OIIPE/ICIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00bEKTa 3HAUCHNE HEKOTOPOTO
ero nmapameTpa;

I) IOMCKA HE3ABUCHUMBbIX I'PYIII U UX XaPAKTEPUCTHK B BCEM MHOKeCTBE
aHAJIM3MPYEeMbIX TaHHBIX.
A6. Llenbro moucka acCOIMaTUBHBIX MTPABUJI SIBJISIETCA ...

a) HAXO0K/JAEeHHUS YACTBIX 3AaBUCUMOCTEl MeK1y 00beKTAMHU WJIH COOBITUSIMM;

0) onpeneneHus Kiacca 00beKTa M0 €ro XapaKTepUCTUKAMU;

B) OIPE/CIICHUE TIO U3BECTHBIM XapaKTEPUCTUKAMU 00bEKTA 3HAYEHNE HEKOTOPOTO
€ro mapameTpa;

I') MOUCKA HE3aBUCUMBIX IPYIIN U UX XapaKTEPUCTUK B BCEM MHOXECTBE
aHAJIM3UPYEMbIX JaHHBIX.
A7. Jlo npenmnosjiaraeMbIX MOJEJEH OTHOCATCS TAKUE MOJICNIA TAHHBIX:

a) MO/ eJI KJIACCH(PUKALUM U MOCJIeA0BATEILHOCTEIH;

0) perpeccuBHBIC, KJIACTEPHU3AIIUH, HCKIIOUYSHHUM, HTOTOBBIC M aCCOIUAIINH;

B) KJIacCU(UKAIIUH, KIIACTCPHU3AINH, HCKITIOUCHHM, HTOTOBBIE U aCCOITUAIINH;

I') MOJIeTIN KJIacCU(UKAIIUH, TTOCTISA0BATSILHOCTEH U NCKITIOUSHUH.
A8. B onmcaTenbHbIX MOJIeNIel OTHOCSTCS CJIEIYIOIINE MOJIENN JAHHBIX:

a) MOJIENIH KJIacCU(DHKAIIMK M TIOCIICI0BATEIIBHOCTEH;

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

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

') MOZIEJIH KJIaCCU(PUKALIUU, TTOCIIEI0BATEILHOCTEN U UCKITFOUEHH.
A9. Mopaenu knaccuukaiy OMUCHIBAIOT ...

a) npaBuUJIa WK HA00P MPABUJI B COOTBETCTBUHU € KOTOPHIMH MOKHO OTHECTH
OnMcaHue J00ro HOBOro 00bEKTa K OJTHOMY M3 KJIACCOB;
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0) GyHKIMM, KOTOPBIE MTO3BOJISIOT MMPOTHO3UPOBATH U3MEHEHHS HETIPEPHIBHBIX
YHUCJIOBBIX MAPAMETPOB;

B) ()YHKIIMOHAJLHBIC 3aBUCUMOCTH MEXITY 3aBUCUMBIMHU M HE3aBUCHUMBIMU
MOKAa3aTeJISIMK ¥ IEPEMEHHBIMU B TIOHSITHOU YEJIOBEKY (opMme;

T') TPYIIITBI, HA KOTOPBIE MOXKHO Pa3/IeIUTh OOBEKTHI, TAHHBIE O KOTOPHIX
MOIBEPTAIOTCS aHAIIH3A.
A10. Monenu nocieaoBaTeIbHOCTEN OIMUCKHIBAIOT ...

a) MpaBHJIa WK HA0OP MPaBHI B COOTBETCTBUHU C KOTOPBIMH MOYKHO
OTHECTH OITMCaHWE JTJF000Tr0 HOBOT'O 00BEKTa K OJTHOMY M3 KJIACCOB;

0) GyHKIIUHN, KOTOPbIE MO3BOJISIOT MPOTHO3UPOBATH N3MEHEHHST HeMPEePbIBHBIX
YHCJIOBBIX NAPAMETPOB;

B) (DYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXTY 3aBUCUMBIMHU U HE3aBUCHUMBIMHU
MOKa3aTeIIMHU M TIEPEMEHHBIMU B MIOHSITHOM YeJIOBEKY (hopMme;

T') TPYIIIBI, HA KOTOPBIE MOXKHO Pa3IeIUTh OOBEKTHI, JTAHHBIC O KOTOPBIX
MOIBEPTAIOTCS aHAIIH3A.

IIpuMmepHbIe TEMBI pepepaToB

1. UcTopus co3ganus MeTO1a IIIaBHBIX KOMIIOHEHT.

2. PazmMepHOCTBh IpOCTpaHcTBa cocTosiHU. [Tonck momHbIM IepeGopom.

3. Ilonsatue sBpucTyeckoro anroputMa. [Ipukiagasie 3a1aun, CBA3aHHBIE C IBPUCTUYE-
CKMMHU aJrOPTMAMH.

1. Victoku u ipobsiembl MU uctopuueckas cipaska.

2. O630p npuknagHbix oonacteit UN.

3. Jloruka BeICKa3bIBaHH: TaOIUIIbl HCTUHHOCTHU ISl IMYHBIX CBA30K.

4. Jlornueckoe CIIeCTBUE U BBIBOJ B JIOTUKE BbICKa3bIBaHUI. MeTOl MCTUHHOCTHBIX Ta0-
JIULL.

5. Metoa pe30Jironuil B JIOTUKE BBICKA3bIBAHUM.

6. Mcuncnenue Bbicka3zbiBaHUil. CUHTaKCUC U CEMAHTHKA B JIOTUKE BBICKA3bIBAHUI.

7. AkcoMaTuueckuii BIBOJ U (hopMalibHbIe Teopur. @opMabHBIA BHIBO/I.

8. Mcunciienne BbICKa3bIBaHUM KakK pa3peimnMas (popmaiabHas TEOpHs.

9. CuHTaKcuC U CEMaHTHKa B JIOTHKE NpeankaToB. [IpaBuiibHO mOCTpoeHHbIE (DOPMYJIBI
(I D).

10. ITpencrasnenue 111D B npeaBapeHHoi GopMe: adropuT™M U MPUMEP €ro MPUMEHEHUS.
11. ITpoctpancTBo cocrosinuii 3anaun M. Peanu3zanus noucka Ha rpade cOCTOSTHUM «B
TIIyOMHY» U «B ILIUPUHY.

12. OBpucTHUECKNI TOUCK B IPOCTPAHCTBE COCTOSTHUM.

13. JlexnapaTtuBHbIC ¥ UMIIEPATUBHEIE S3bIKK TporpammupoBanusi. LISP u Prolog,
Clojure.

14. MeranporpammupoBanue u M.

[TpomexxyTouHast aTrecTanys OOydaroLIMXCsl OCYLIECTBIsETCS B (popMe sK3aMeHa ¢ uc-
MIOJIb30BAHUEM CJIENYIOIIMX OLIEHOYHBIX MAaTEPHAIIOB: IIEPEUYEHB BOIPOCOB K IK3aMEHY.
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Bomnpocsl k 3k3amMeny
(7 cemecTp, ouHast gpopma o0yueHMs1)

OcHOBHbIE TIOHATHUS aHAIN3a TAHHBIX.

[Ipuxnanueie 3a1a4M, CBA3aHHBIC C AHATTU30M JIaHHBIX.
[IpenBapuTebHBIN aHAIN3 JAHHBIX.

JIunenas perpeccusi.

3a/1aya MOHMKEHUS Pa3MEPHOCTH.

[IpuHIUT METO/1a TIIaBHBIX KOMIIOHEHT.

baiiecoBckul moaxo/1 K pacrno3HOBAHUIO.

bariecoBckoe pemaroliee mpaBuio.

. baitecoBckuii HauBHBIN KJIacCUPHUKATOP.

10 3amaua KjacTepHu3alliu.

11.Meton k-cpennux.

12 Meron k-meanaH.

13.MepsI kadecTBa KiaccupUKaTOpa.

14.OcHoBHbIE NPUHLIUIIBI (PAKTOPHOTO aHAIN3A.
15.0OnucarenpHasi CTaTUCTHKA.

16.I"enepanbHast ¥ BBIOOPOUYHAsE COBOKYITHOCTH.

17.0OcHOBHBIE OHATUS KOPPEISALIMOHHOTO aHAIN3a.
18.MeTobl KOPPEIAIUOHHOTO aHAIK3A.

19.0OcHOBHBIE MOHATHS PETPECCUOHHOTO aHAIN3A.
20.CHmKeHre pa3MepPHOCTH MTPU3HAKOBOTO MPOCTPAHCTBA.
21.Knaccudukaiiss MHOTOMEPHBIX HAOJIOICHUH.

22.3amauy MallliHHOTO O0yYCHUS.

23.Knaccudukanus, KjaacTepusaius, IpOrHO3MPOBaHNE B MAIIIMHHOM O00y4YEHHUH.
24 Peanu3aiysi MallimiHHOTO 00Yy4YeHHs Ha COBpeMEeHHbBIX DBM.
25.ITpumenenne U B mpukmagHbIX 3a1a4yax.
26.Pacnio3naBanue 006pa3oB. CBepTOUHbIC HEHPOHHBIE CETH.
27.Cetn Xondunma.

28. ABTOKOJIUPOBIIMKHY U UX IPUMEHEHUE.

29.PekkypeHTHHBIE U PEKYPCUBHBIE HEUPOHHBIE CETH.
30.PagnanpHO-0a3uCHBIC HEHPOHHBIC CETH.

31.ANFIS.

32.CBepTKa B 00pab0TKe N300paKEHHIA.

33.006paboTka n300pakeHNi ¢ MPUMEHEHUEM MAITMHHOTO O0yYCHUS.
34.TlonsTre oOyyvaroiel BEIOOPKH.

35.00yueHue ¢ yuuTeseMm.

36.00yuenue 0e3 yuuTes.

37.00yeHue ¢ MOAKPEIICHUEM.

38. AHanu3 BPEMEHHBIX PSIIOB ¥ TIPOTHO3UPOBAHKE C IPUMEHEHUEM MAIIMHOTO O0YUYCHHS.
39.MHTennekTyanbHOE YIPAaBICHUE B MPOMBIIIIIEHHOCTH.
40.0OmnpeneneHue TEPMUHA «IKCIIEPTHASI CUCTEMA
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41.TexHosorust paboThI C IKCIIEPTHHIMU CUCTEMAMHU
42.Ctpyxtypa OC

IV. HEPEYEHD JJUTEPATYPHI, HEOBXOJAUMOM JIJIsI OCBOEHMS JINC-
UIIJIMHBI

4.1. OcHoBHAas JUTEpPaTypa
1. Mupkun, b. I'. BBenenue B aHanu3 naHHbIX : y4eOHUK U npakTukyM / b. I'. Mupkus.
— Mockga : U3narensctBo FOpaiit, 2020. — 174 ¢. — (Briciiee oopazoBanue). — ISBN
978-5-9916-5009-0. — Texkcr : anexkTpoHHBIN // OOpa3zoBarenbHas miuardgopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/450262 (nara obpamienus: 01.09.2023).
2. Ananu3 naHHbIX : yueOHuK s By3oB / B. C. Mxutapsu [u ap.] ; mox penaxiueit B. C.
MxwutapsHa. — MockBa : U3gatensctBo FOpaiit, 2021. — 490 ¢. — (Bricmiee o6pa3oBa-
uHue). — ISBN 978-5-534-00616-2. — Texkcrt : anmekTpoHHBIN // OOGpa3zoBaTenbHas IjaT-
dopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/469022 (nmata oOpamieHus:
01.09.2023).
3. 3aropynbko, FO. A. MckyccTBeHHBbIN MHTEIIEKT. NHXXKEeHepUs 3HaHUM : yueOHOE MOCOo-
oue nus By3oB/ lO. A. 3aropynwsko, I'.b.3aropynsko.— MockBa: W3naTenscTBO
Opaiit, 2020. — 93 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-07198-6. —
Tekct : AIEKTPOHHBIN /! 9bC Opaiit [caitT]. — URL:
https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/l  (nmata
obpamenus: 01.09.2023).

4.2. JlonoJIHUTEJIbHAS JINTEPATypPa
1. beccmepthsiif, . A. Cuctembl UCKYCCTBEHHOTO MHTEIIEKTA : yueOHOE MmocoOue s

By30B/ W. A. beccmepTHbiil. — 2-¢ wu3A., uchnp. u jaom. — MockBa : M3marenbcTBo
FOpaiit, 2020. — 157 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Tekcr : anextponnbiii // ObC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-

iskusstvennogo-intellekta-451721#page/l (mara obopamenus: 01.09.2023).

V. HEPEYEHb PECYPCOB UH®OPMALMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUA ANCIIUITJIMHBI

Ne

Ccblika Ha HaumenoBanue pazpadoTku B
nn

. . JoctynHocTh
HH(OPMaLMOHHBIH pecypc 3JICKTPOHHOI opme

HNupoypok: 06pa3oBaTenbHBIN HH-
TepHeT-1poekT Poccuu. Bxmrouaet:
KOHCIIEKThI yPOKOB, IPE3E€HTALIUHY,
TECTBI, BUJICOYPOKH U JPyTHE Mate-
puasl 0O IpeAMeTaM IIKOIbHON
TIPOTPaMMBI.

1. https://infourok.ru/

CBoOOaHBIN ToCTY

Poccuiickoe o0pa3zoBanue: ®eje-
pajbHbIi mopTaJ. Bkiaoyaer CBOOOIHBINA TOCTYTT
CCBUIKM Ha MOPTAJIbl U CaiThl 00pa3o-
BaTeJbHBIX YUYPSKICHHH; rocynap-

http://edu.ru/
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CTBEHHbIE 00pa3oBaTeNIbHBIE CTaH-
JapThl; HOPMAaTUBHBIE JOKYMEHTBI;
KaTaJlor JKCKYpcuil M oO0ydaromux

IIPOrpaMM.

Www.intuit.ru/studies/courses

Wndopmaruka [DneKTpoHHBIH pe-

cypc] : OTKPBITBIE UHTEPHET-KYPCHI

«HTYHUTY //HaMOHATIBHBINA OTKPHI-
ThIW yHUBEpcUTEeT «MHTYHT»

CBoOOaHBIN TOCTYI

VI.COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMAIIMOHHBIECITIPABOYHBIE CUCTEMBI

No Ccblika Ha HaumeHnoBaHue pa3padoTKH B 3JIEKTPOH-
nn uH(oOpMaNMOHHBII pecypc HOIi hopme Aocrymmocrs,
DNeKTPOHHO-OUOINOTEeUHAS Perucrpanus yepes Jo-
cucrema (3bC) 00l YHUBEPCUTETCKUI
VYHuBepcurerckas 0ubimoTexka oH- KOMIIBIOTED.
JaiH B nanbuetinem npeno-
1. http://www.biblioclub.ru CTaBISICTCS HEOTPaHUYCH-
HbII UHAMBUAYaJIbHbII
JOCTYII U3 JII000H TOUYKH,
B KOTOPOW UMEETCS J10-
cTyn K cetu MuTepHer
Poccuiickuit nHMOpMaAIIMOHHBIN TTOP- CBoOOIHBIN TOCTYI
2. www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIMIMHBI M 00pa3oBaHus
Oo6pazoBarenbHas miatgopma FOpaiit — Perucrtpanus uepes nro-
o0pa3oBaTeNnbHBIN pecypc, MEKTPOH- | 00i YHUBEPCUTETCKHIA
Has OMOIMOTeKa M MHTEPHET-Mara3uH, | KOMIIBIOTED.
/i€ YUTAIOT U MOKYIAIOT 3JEKTPOH- B nansnelimem npeno-
HBIE U TICYaTHBIE YUeOHUKHN aBTOPOB CTaBJISIETCSI HEOTPAaHUYECH-
3 https://urait.ru/ — npenojaBaresnei BEYIIHX yHH- HBIN HH;[HBHL[yaJELHHITI
BEPCUTETOB JIsl BCEX YPOBHEM MPO- JOCTYTI U3 JII000H TOUKH,
(deccuonanbHOTO 00pazoBaHus, a B KOTOPOW UMEETCS J10-
TaKXe MOJIb3YIOTCSA BUACO- U AYIUO- cTyn Kk cetu MuTepHeT
Marepuaniamu, TECTUPOBAaHUEM U Cep-
BUCaMH JIJIs TIpEToiaBaTenen, 10-
CTYNHBbIMM 24 yaca 7 1HEH B HEEIO.

VIl. JMOEH3UOHHOE U CBOBO/JHO PACITPOCTPAHSAEMOE

INPOI'PAMMHOE OBECIIEHEHUME

[Ipu peanuzanuu yueOHOU AUCIUIUIMHBI PUMEHSIETCS CIEAYIOIIEe JIUIICH3NOHHOE U CBO-
00JIHO pacIpoCTpaHIEMOE IPOrPaMMHOE 00CCIICUCHHUE:
- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox
- VurtualBox

- IPython 6.0 / JupyterLab
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- SWI-Prolog

VIlI. OBOPYIOBAHUE U TEXHUUYECKHUE CPEJCTBA OBYUEHM,
HEOBXO/IMMBIE JJIS1 OCYIECTBJEHUS OBPA3OBATEJLHOIO
MPOLECCA MO JUCHUATUIMHE

Y4eOHbIe 3aHATHS MPOBOISTCS B ayIUTOPHUAX, YKOMIUICKTOBAHHBIX CIICIIUATH3UPO-
BaHHOW MeOeJIbI0, B TOM YHCJIe CTAIlMOHAPHBIMU WIIH MTEPCHOCHBIMUA TEXHUYECKUMH CPE/l-
cTBaMu 00y4eHus (MPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

JlabopatopHbie pabOTHI MPOBOASTCS B CIEIUATH3UPOBAHHOW JabopaTopuu, OCHA-
IIIEHHOH MMEePCOHATBLHBIMA KOMITBIOTEPAMH C BO3MOYKHOCTBIO Pa0OTHI CHCTEMBI BUPTYallH-
3aiuu VirtualBox.

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITbIOTEPHOM
TEXHUKON C BO3MOXXHOCTHIO MOJIKITIOUCHUS K ceTH «HTepHEeT» M 00ecreueHneM I0CTymna
B DJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPETy YHUBEPCUTETA.

11



