EJIELIKU TOCYJAPCTBEHHBIN YHUBEPCUTET um. U.A. BYHUHA

llﬂpi??’wr;‘uasmw

ar. TEMaTHKH, €CTE~

PABOYAS ITPOTPAMMA JJUCHUIIJIMHBI
b1.B.01.13 TexHoJ0ru MAIIUHHOTO O0VYECHHUSA U aHAJIN3A 00JbLINUX JAHHLIX

Hanpasienue moaroroBku: 09.03.01 MudopmaTuka v BEIYUCIUTENbHAS TEXHUKA

HanpaBaennocts (mpoduib): MHbopMaMOHHBIE TEXHOJOTMH M WUCKYCCTBEHHBIA HH-

TCIJICKT

KBanmudukanus (crenenn): 6akanaBp

®opMma 00y4eHHUs1: OUHAs

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

AOHHOU 0€30MaCHOCTHU

®opma(bl) MPOMEKYTOYHOM aTTECTALINH

3a4eT ¢ OLEHKOM

ouHas ¢opma 0YHO-3204HAasi 3a04yHast
dopma ¢dopma
Kypc 4
Cemectp 7,8
Jlekuunu 24
JlaGopaTopHble 3aHATHUS 34
IIpakTHYeckne (CeMMHAPCKHUE) 3aHATHS 34
B T. 4. MIPAKTHYecKasi MOAr0TOBKA 8
3auer,

KouTtpousb

HNublie popMbl padoThl

CamocrositeibHast padora

124

Bcero uacos: 216

TpynoemkocTh: 6 3a4eTHBIX eIUHUIL.

PazpaboTtunk(u) paboueii mporpamMmsi:

Kanouoam mexuudeckux Havk, oouernm xageopol MMKTullb A.A. Illempos




|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

IIeJIL H3YYCHUHA TUCHUIIJIUHBI:
Pa3BUTHUC Yy CTyACHTA AOCTATOYHO IMHUPOKOIo B3IJIAAa Ha MCTOAbI M TCXHOJIOTMHU IIPO-
rpaMMHUpPOBaHHA CUCTCM MAIIIMHHOTO O6y‘-IeHI/I$I Y aHajan3a OOJIBIINX JaHHBIX
IMOATOTOBKA CTYJACHTA K Hp&KTH‘-ICCKOfI ACATCIIbHOCTH B o0iacTu CO3J1aHKuA, BHCAPCHUA U
OKCILTyaTaluu HHq)OpMaHHOHHBIX CHUCTEM Ha OCHOBC MAaIlIMHHOTI'O O6y‘-IeHI/I$I.

3agaum n3y4yeHus AMCUMIINHBI:
PAaCCMOTPEHHE OCHOBHBIX IIOHATHM HCKYCCTBEHHOIO HHTEJUICKTA,
HEHPOHHBIX CETE, MAIMHHOTO 00YYEeHMsI U aHaIK3a OOJIbIINX JaHHbIX;
PAaCCMOTPEHHE TEXHUYECKOM IOCTAaHOBKM OCHOBHBIX 33J1a4, PELIAEMBIX C IOMOUIBIO CO-
BPEMEHHBIX CUCTEM MAILIMHHOTO 00Yy4YeHMUS;
O3HAKOMJIEHUE C OCHOBHBIMM MOJIEIISIMU IPEICTABICHUS 3HAHUM W HEKOTOPBIMU WHTEII-
JIEKTYJIbHBIMH CUCTEMAMHU;
PACCMOTPEHHUE TEOPETHUECKUX U MPAKTUYECKUX BOMPOCOB CO3AaHUS MH(OPMAIMOHHBIX
cucreM ¢ npumeHennem M.

HCKYCCTBCHHBIX

Mecto mucuumiunbl B cTpykrype OIIOIL: peanuzyercs B paMkax 4actu, (opMu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHbBIX OTHOIIEHUH, O10ka b1. Jlucuumnunel (Moaymn).

I[lnanupyemblie pe3yJabTaThl 00Y4YeHHUs 10 JTUCHHILIMHE:

Koxa NHauKaTOpbI 10CTHKEHHUS Ilnanupyemsblie pe3yJbTaThl 00yYeHHs
KOMIIETEHI[MH KOMIIETEHI[HH 1O JUCIMILJINHE
3HaTh: 3HaeT:
- CTpaTeTuu COTPYAHUYECTBA AJIs | - METO/bI COBMECTHOM paboThI I pa3paboTKu
JIOCTIKEHUS ITOCTABIIEHHOM 18- CUCTEM MAITUHHOTO OOYYCHHS U aHATH3a
1, OONBIINX JaHHBIX.
- 0COOCHHOCTH TOBEICHUS Pa3-
HBIX TPYIII JIOAEH, C KOTOPBIMU
paboTaeT/B3auMOICHCTBYET;
YMeTh: YmMmeer:
- OIIPEJIENISTH CBOIO POJIb B KO- - OCYIIECTBJIATh KOMMYHHUKAIIUU BHYTPH MPOd-
MaHe; (dbecnoHanbHOM rpyNmbl Pa3pabOTYUKOB TEX-
- YCTaHABIIMBATH PA3HBIC BUIBI HOJIOTU MAIIMHHOTO OOYUYeHUS ¥ aHAIN3a
VK-3 KOMMYHHKAINH (y4eOHYy10, 1e- OOJIBIINX TaHHBIX.

JIOBY10, He(OpMaIbHYIO U Jp.);

- OLICHUBATh MOCJIEICTBUS JINY-
HBIX JICICTBUI U TUIAHUPOBATH
IIOCJIEI0BATEILHOCTD 111aroB
JUISL TOCTUKEHUS 3aIaHHOTO pe-
3yJbTaTa,

BnaneTs:

- HaBBbIKaMHU 3¢ (EKTUBHOTO B3a-
UMOJICHCTBUSL C JIPYTHMHU dJie-
HaMM KOMaHJbI, B T.4. y4acTUs
B oOMeHe MH(pOpMaIlHen, 3Ha-
HUSIMM U ONBITOM, B IPE3EHTa-

Bnaneer:

- HaBbIKaMU A (EKTUBHOTO BHETPEHHETO B3aM-
MOJICHCTBUSA B TEXHUYECKUX BOIPOCAX pa3pa-
OOTKH CHCTEM MAITUHHOTO OOYYECHHSI U UCKYC-
CTBEHHOTO HHTEJJIEKTA.
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UM pe3yIbTaToOB pabOTHl KO-
MaH[bl.

IIKC-1

3HaTh:

— BO3MOXXHOCTH CYIIIECTBYIOIIEH
IIPOrPaMMHO-TEXHUUYECKOU  ap-
XUTEKTYPBHI,

— METOJIOJIOTHIO pa3pabdOTKH Tpo-
rpaMMHOTO  OOecredeHHus |
TEXHOJOTHIO IPOrpPaMMHUPOBa-
HUS;

— METO/Bl M CPEJCTBA TMPOCKTH-
pOBaHUs MPOrpaMMHOTO obec-
IICUCHMSI;

— THIIOBBIC peIIeHus, OubamoTe-
KA TIPOTPAMMHBIX  MOJYJICH,
ma0JIOHBI, KJIAcChl OOBEKTOB,
UCIIOJIB3YEMBIE TPU pa3padbOoTKe
IIPOrpaMMHOTO 00eCIIeUEHHS.

3HaeT:

— BO3MOXXHOCTH CYIICCTBYIOIIUX MPOTPAMMHO-
anmapaTHBIX CPEJCTB IS pealu3allud WH-
(hOpMaITMOHHBIX CHCTEM MAIIMHHOTO 00yue-
HUS U 00paOOTKH OOJIBIINX JAHHBIX;

— METOJIOJIOTHIO  pa3pabOTKH  IPOrPaMMHOTO
obecrieueHHs Jii MAIIMHHOTO OOYYeHHS U
00paboTKH OOJILIITUX TAHHBIX;

— METOJIBI U CPEJICTBA MOCTPOSHUS 0a3 3HAHUI U
HOpMAaJIM3aIliU JaHHBIX IS O0y4YeHUS.

VMmeTs:

— MPOBOJUTH OLIEHKY U 00OCHO-
BaHUE PEKOMEHYEeMbIX peliie-
HHH;

— BBIpaOaThIBaTh BAPUAHTHI pea-
JIU3AIHH POTPAMMHOI0 00ec-
MIEYCHMS;

— IIPUMEHSATH METOJIBI ¥ CPEJICTBA
MIPOSKTUPOBAHHMSI IPOTPAMMHO-
ro obecreyeHusi, CTpyKTyp
JAHHBIX, IPOTPAMMHBIX UHTEP-
deiicos.

YwMmeer:

— MPOBOJIUTH OLIEHKY U 00OCHOBaHHE PEKOMEH-
JTyeMBIX MTPOrPaMMHO-AITAPATHBIX PEIICHUN
JUTSI TIOCTPOEHUS cUCcTeM Ha 0a3e MalllHHOTO
00y4eHHUs 1 aHAJIN3a OOJBIINX JAHHBIX;

— aHaJTU3UPOBATH MIPEIMETHYIO 00IaCTh I MO-
CTPOCHUS TIPOOJIEMHO-OPUEHTUPOBAHHBIX MO-
JIeNeH;

— MPUMEHSATH METOJIBI U CPEACTBA MTOCTPOCHHUS
0a3 3HaHUI 1 HOpMaJIM3aUHU TaHHBIX IS
00yueHusI.

Bnanets:

— aHaIM30M BO3MOXXHOCTEH pea-
IU3alMu  TpeOOBaHU K Ipo-
rpaMMHOMY 00€CIEYeHHUIO;

— HaBBIKAMM paclpeesieHus 3a-
JaHUM MeXay NporpamMMHCTa-
MU B COOTBETCTBUU C TEXHUYE-
CKHMMH CHeIU(PUKALUIMU;

— METOAAaMH IIPOEKTUPOBAHHUS
CTPYKTYp JAaHHBIX;

— METOAAaMH IIPOEKTUPOBAHHUS
IIPOrpaMMHBIX UHTEP(PENCOB;

— HaBBIKAMHU OCYILIECTBICHUS
0o0y4YeHHUsl U HAaCTABHUYECTBA.

Bnaneer:

— aHAJIM30M BO3MOKHOCTEH peanm3anuu Tpedo-
BaHUI K IMpOrpaMMHOMY OOECIEUYEHHIO s
IIOCTPOEHHUS CUCTEM Ha 0aze MAIIMHHOTO 00Yy-
YeHUsI U aHAIKU3a OOJNBIINX JaHHBIX;

— HaBBIKAMH pa3pabOTKH TEXHUYECKHUX 3aJlaHHH
U JINIeTUPOBAHUS T0/133a/1a4 BHYTPU KOMAaHJIbI
Pa3pabOTUHKOB;

— oOMpHON TeopeTuyeckol Oas3bl Ui Jallb-
HEUITUX BO3MOKHOCTEH caM000pa3oBaHUsI.

I1. COAEP’KAHUE U OB BEM JUCIHUITJIMHbI
€ YKa3aHHeM KOJIH4YeCTBA YaCOB, BbIICJCHHBIX HA KOHTAKTHYI0 padoTy 00y4aromuxcst
¢ mpenojasareseM (10 BUAaM y4eOHbIX 3aHATHI) U HA CAMOCTOATEJIbHYIO padoTy
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Ounas popma 00yueHust

HaumeHnoBaHue pa3aejioB U TeM

Bceero

Ay/IHTOpHBIE 3aHATHS

JK

3

Jb

Cam.pa0.

Pa3znea 1. Ananans naH-
HbIX.

108

10

20

20

58

Tema 1. OcHOBHBIE TTOHS-
THA aHanu3a qaHHubix. O0-
30p MPUKIAIHBIX 3a/1a4.

14

2

2

2

Tema 2. IlpeaBapurens-
HBIN aHAJIWA3 JAHHBIX.
OnucarenbHast CTaTUCTH-
Ka.

14

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

16

Tema 4. OcHOBHBIE TTOHS-
THS KOPPEJSIITUOHHOTO
aHaJIn3a.

14

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

18

Tema 6. CHuxkeHue pas-
MEPHOCTH NMPU3HAKOBOTO
IPOCTPAHCTBA.

16

Tema 7. Kmaccudukarms
MHOTI'OMEPHBIX Ha0JIt0/1e-
HU.

16

10

3auem

Hmozo 3a 7 cemecmp

108

58

Pa3znea 2. Mammnnuoe
o0yueHue.

o1

33

Tema 8. 3agaun MamIuH-
HOTro 00yUYeHHs.

17

11

Tema 9. Knaccuduxarus,
KJIacTepH3alus, MporHo-
3UPOBAHUC B MAIIMHHOM
00y4YeHHUHU.

17

11

10.

Tema 10. Peanuzarus ma-
[IMHHOTO O0y4YeHHUs Ha
coBpeMeHHBIX DBM.

17

11

Pasnen 4. [lpumenenue
HNU B npukIagHbIX 3a-
JAayvax.

57

33

11.

Tema 11. Pacio3naBanue
o0pa3oB. CBepTOUHBIE
HEUPOHHBIE CETH.

19

11

12.

Tema 12. Ananus BpeMeH-
HBIX PSIZIOB U IPOTHO3UPO-
BaHUE.

17

11




13. | Tema 13. UnTemiekTyanb- 21 4 4 2 11
HOE yIpaBIIEHUE B MPO-
MBIIUICHHOCTH.
3auem oyenxoi
Hmoeo 3a 8 cemecmp 108 14 14 14 66
B T. Y. IPAaKTUYECKas MO/~ 8
TOTOBKA
HUTOI'O: 216 24 34 34 124

OuHo-3204Has popma 00yUeHHS He peanuzyemcs.

3aounas popma ne peanuszyemca.

I11. OIEHOYHBIE MATEPHAJIBI JJIsSI MPOBEJAEHWS TEKYIIEA U
MPOMEXYTOUHOM ATTECTAIIMU OBYYAIOIIUXCS IO JUCHUIIJIMHE

Texkymuii KOHTPOJIb
Texyias aTTectanus IpoBoAUTCA B (hopMe KOHTPOJIBHOM paboThl, TecTa, pedepara.
TunoBoii BApMAHT KOHTPOJIbHOM PadoThI

3aoanue 1. YCTaHOBUTb M HACTPOUTH CUCTEMY JUIsl MAaIIMHHOTO oOyueHus Scikit-
Learn. BoIloIHUTH TECTOBBIE 3aJaHUs U3 IOKYMEHTaluuU (TI0 BBIOOPY).

3aoanue 2. BBINOIHUT KJIATCPU3AIMIO METOJIOM K-CpEIHUX Ha TECTOBOM IPHUMEpPE
«upucel Ouiepar.

3aoanue 3. YCTaHOBUTh U HACTPOUTHh CUCTEMY JJISI MAIIMHHOTO 00y4yeHust Tensor-
Flow BHyTpu BupTyansHoii Mammab! VirtualBox.

3aoanue 4. IlponsBectn o0ydeHHE HeWpoceTH (MEePUENTPOH) IS paclO3HABaAHUS
PYKOIIMCHBIX CHMBOJIOB C HCIIOJIb30BAaHMEM 0a3bl JAHHBIX PYKOMHCHBIX CHMBOJIOB

MNIST.
TUIIOBOM BAPUAHT TECTOBbIX 32aHUM

Al. AHanuTHK 370 ...

a) CHenUAJNCT B 00/1aCTH AHAJIN3a UMO/IeTUPOBAHNE

0) crienuamucT B MPeIMETHON 00J1acTH;

B) YEJIOBEK, PEIIAIONTUI ONPEICICHHbBIC 3a/1a4H;

T') YEJIOBEK, KOTOPBIM UMEET OIBIT B POTPaMMHPOBAHHUH.
A2. DKcnepr 310 ...

a) CIEIUAIUCT B 00JIaCTH aHAIU3a U MOJICIMPOBAHNUE;

0) cienuauCcT B IPpeAMEeTHOM 00J1acTH;
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B) YEJIOBEK, pelaTh ONpeAcICHHbIC 3aa4H;

T') 4eJIOBEK, KOTOPBII HMEET OMBIT B IPOrPaMMHPOBAHUM.
A3. 3amaua kmaccupuKaIuy CBOAUTCA K ...

a) HaXOXKJICHUS YaCThIX 3aBUCUMOCTEH MEXKTy O0BEKTaMU WU COOBITHIMU;

0) omnpe/esieHUs KJacca 00bEKTA M0 €ro XapaKTePUCTUKAMM;

B) OTpE/EICHIE 10 U3BECTHBIM XapaKTEPUCTUKAMH 00BhEKTa 3HAYEHNE HEKOTOPOTO
€ro rnapameTpa;

I') IOUCKA HE3aBUCUMBIX I'PYIIN M UX XapaKTEPUCTHK B BCEM MHOXKECTBE
aHAJIM3UPYEMBIX JaHHBIX.
A4. 3anada perpeccuu CBOJAUTCAK ...

a) HaXOXKJIEHUSI YaCThIX 3aBUCUMOCTEH MEXTy 00OBEKTaMH HIIH COOBITHUSIMU;

0) ompeseneHus Kiacca 00bEKTa M0 €ro XapaKTepHUCTUKAMU,

B) olnpe/ieJieHNe N0 U3BECTHBIM XaPAKTEPUCTUKAMHU 00beKTa 3HAYEHHUE
HEKOTOPOTo ero napamMerpa;

T') MOMCKa HE3aBUCUMBIX TPYII M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.
A5. 3apava KJacTepu3zalyy 3aKI0YACTCA B ...

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

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTEPUCTHKAMU;

B) OIIPE/ICIICHUE IO U3BECTHBIM XapaKTEPUCTUKAMU 00bEKTA 3HAYEHNE HEKOTOPOTO
€ro rmapameTpa;

r) MOMCKA HE3aBMCHUMBIX IPYNI M X XapaKTEePUCTHK B BCEM MHOKECTBE
aHAJIM3MPYEeMbIX TAHHBIX.
A6. llenpro moucka acCOIMATUBHBIX MTPABUII SBJISICTCS ...

a) HAXO0KJAEeHUS YACTBIX 3ABUCHUMOCTEl MeK1y 00beKTAMHU WJIH COOBITUSIMM;

0) omnpeeneHus Kitacca 00bEKTa M0 €ro XapaKTepHUCTUKAMU,

B) ONPE/ICJICHUE TI0 U3BECTHBIM XapaKTEPUCTUKAMU 00BHEKTA 3HAUYEHUE HEKOTOPOTO
€ro rnapameTpa;

T') MOMCKA HE3aBUCHUMBIX TPYII U UX XapaKTEPUCTUK B BCEM MHOKECTBE
aHATM3UPYEMBIX TaHHBIX.
A7. Jlo mpenmnoyiaraeMbeIX MOAEIEH OTHOCITCS TAKUE MOJEIN JAHHBIX:

a) MO eJIM KJIACCH(PUKAINH U MOCJIeJ0BATEIbHOCTEH;

0) perpeccuBHbIC, KJIaCTepU3alIUU, UCKITIOUEHUM, UTOTOBBIE U aCCOIUAIINH;

B) KJIacCU(UKAIIUH, KIIACTCPHU3ALINH, UCKITIOUCHHM, HTOTOBBIE U aCCOITAIINH;

') MOJIeTI KJIacCU(UKAIIUH, TTOCTEA0BATEILHOCTEN U UCKITIOUSHUH.
AS8. B ommcaTeabHBIX MOJIeNIel OTHOCSTCS CIICIYIOIINE MOJICIN JaHHBIX

a) MOJIEJH KJIacCU(pUKAIINK U TTOCIEI0BATEIbHOCTENH;

0) perpeccuBHbIe, KJIACTEPU3ALMU, HCKIKYEHHIi, HTOTOBbIe€ H ACCOIUAIIUM;

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

') MOZIEJIH KJIaCCU(PUKALIUU, TTOCIEI0OBATEILHOCTEN U UCKITIOUEHHH.
A9. Mopaenu knaccuuKkaiy OMUCHIBAIOT ...

a) npaBuJIa WIK HA00P MPaBHJI, B COOTBETCTBUHU C KOTOPHIMU MOKHO OTHECTH
OonMcaHue J00ro HOBOro 00bEKTa K OJTHOMY M3 KJIACCOB;



0) GyHKIMH, KOTOPBIE MTO3BOJISIOT MMPOTHO3UPOBATH U3MEHEHHS HETPEPHIBHBIX
YHUCJIOBBIX MTAPAMETPOB;

B) (OYHKIIMOHAJILHBIC 3aBUCUMOCTH MEXIY 3aBUCUMBIMU U HE3aBUCHUMBIMH
MOKAa3aTeJISIMK ¥ IEPEMEHHBIMU B TIOHSITHOU YEJIOBEKY (opMme;

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

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

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

B) ()YHKIIMOHAJbHBIC 3aBUCUMOCTH MEX Ty 3aBUCUMBIMHU ¥ HE3aBUCHMBIMU
IIOKAa3aTe/IIMHA U IIEPEMEHHBIMH B TIOHATHOM YEJIOBEKY opMe;

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

IIpuMmepHbIe TEMBI pepepaToB

1. UcTopus co3ganus MeTO1a IIIaBHBIX KOMIIOHEHT.

2. PazaMepHOCTB MpOCTpaHCTBa COCTOSTHUI. [lorck moJIHBIM IEpe0opoM.

3. IlonsTue sBpucTHYECKOTO anroputMa. [Ipuknaaaeie 3aqa4um, CBA3aHHbBIE C DBPUCTHYE-
CKMMHU aJTOPUTMAMH.

1. Uctroku u nmpobaemsl M: uctopudeckas cripaBka.

2. O630p npuknaagHbIx oonacteit NN.

3. Jloruka BeICKa3bIBaHUM: TaOIMLIbI HCTUHHOCTHU I IMYHBIX CBSA30K.

4. Jlorndeckoe CIeCTBUE 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. AKCMOMaTHYeCKUil BBIBOJ U (hopMasibHbIE Teoprur. DOopMaIbHBIN BHIBO/I.

8. Mcunciienne BbICKa3bIBaHUM KakK pa3peimnMas (popmaiabHas TEOpHs.

9. CuHTaKcucC U CEMaHTHKa B JIOTHKE NipenKaToB. [IpaBuiibHO MOCTpOEHHBIE (DOPMYJIBI
(II1D).

10. ITpencrasnenue 111D B npeaBapeHHON popMe: aNropuT™M U MPUMEP €ro NPUMEHEHHUS.
11. ITpoctpancTBo cocrosinuii 3anaun M. Peanu3zanusa noucka Ha rpade cOCTOSTHUM «B
TIIyOMHY» U «B ILIUPUHYY.

12. OBpucTHUECKNI TOUCK B IPOCTPAHCTBE COCTOSTHUM.

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

14. MeranporpammupoBanue u M.



[TpomexxyTOoUHasl aTTeCTalUsl 00YJYaAOIIUXCSl OCYIIECTBIICTCS B (popMe 3ayeTa, 3adeTa C
OIICHKOM C MCITOJIh30BAaHUEM CIICIYIOIINX OICHOYHBIX MATEPHUAJIOB: IIEPEUCHb BOIIPOCOB K
3a4eTy, IePEeYCHb BOITPOCOB K 3a4YETy C OICHKOH.

Bomnpocsl k 3auerty
(7 cemecTp, ouHas popMa 00y4eHUs1)

OcHOBHbBIE MOHATHSI AaHAJIM3A JIAHHBIX.
[IpuknagHbie 3a1a4u, CBA3aHHBIE C AaHATTM30M JaHHBIX.
[IpeaBapuTenbHbIN aHATU3 JAHHBIX.

Jlunerinasa perpeccusi.

3a/1aya MOHKEHUS PAa3MEPHOCTH.

[TpuHIIMTT METO/1a TJIABHBIX KOMITOHCHT.
baliecoBckuii oaxo/ K pacrno3HaBaHHUIO.
baliecoBckoe pemaroiiee mpaBuilo.

. baiiecoBckuii HauBHBIN KJIacCU(PHUKATOP.

10 3amaua KiacTepHu3alliy.

11.Meton k-cpennux.

12.Meton k-mequan.

13.Mepsl kauecTBa Ki1accupuKaropa.
14.OcHoBHBIE PUHIIUTIBI (PAKTOPHOTO aHAIIK3A.
15.0nucarenpHas CTaTUCTUKA.

16.['enepanpHas ¥ BEIOOPOUYHAS COBOKYITHOCTH.
17.0cHOBHBIE MOHSATHS KOPPEISIIMOHHOTO aHAJN3A.
18.MeTobl KOPPEAIMOHHOTO aHAIN3A.
19.0OcHOBHBIE OHATHUS PETPECCUOHHOTO aHAIM3A.
20.CHmwKeHNE pa3MEPHOCTH MTPU3HAKOBOTO MPOCTPAHCTBA.
21.Kmaccudukamnmsi MHOTOMEPHBIX HAOJTIOICHUH.

CoNoaRrWDE

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.

CoNoORrLDE



12.06paboTka n300pa’keHUI C MPUMEHEHUEM MAITUHHOTO O0y4EeHHUSI.
13.Tlonatue oOyuaroiieii BBIOOPKH.

14.006yueHue ¢ yunurenem.

15.00yueHue 6e3 yuurerns.

16.00y4enue ¢ NOJKPEIUICHUEM.

17.Ananu3 BpeMEHHBIX PAIOB U MPOTHO3UPOBAHUE C MPUMEHEHHEM MAIIMHHOTO 00yde-
HUSI.

18.1HTENNeKTyanbHOE YIPABICHUE B MPOMBIIIICHHOCTH.
19.0mnpenenenre TepMUHa «IKCIIEPTHAS CHCTEMa)

20.TexHomorust paboThI C SKCIIEPTHBIMU CUCTEMaMU

21.Ctpykrypa OC

IV.IIEPEYEHB JINTEPATYPBI, HEOEXOJIUMOIW J1JIsI OCBOEHUS JUC-
IUIIJINHBI

4.1. OcHOBHas1 JJUTEpaTypa
1. Mupkun, b. I'. BBeneHue B aHanu3 AaHHBIX : y4eOHUK U npakTukyMm / b. I'. MupkuHs.
— Mocksa : U3narensctBo FOpaiit, 2020. — 174 ¢. — (Bricmee oo6pa3oBanue). — ISBN
978-5-9916-5009-0. — Texkcr : snexTpoHHBIA // ObOpa3zoBatenbHas miatdopma HOpait
[caiiT]. — URL.: https://urait.ru/bcode/450262 (nmara oopamenus: 01.09.2022).
2. AHanu3 gaHHbIX : yueOHuk a1t By30B / B. C. MxutapsH [u ap.] ; noxn penaknueid B. C.
MxwutapsHa. — MockBa : U3patensctBo FOpaiit, 2021. — 490 ¢. — (Bricmiee o6pa3oBa-
uHue). — ISBN 978-5-534-00616-2. — Texkcrt : anmekTpoHHBIN // OOGpa3zoBaTenbHas IaT-
dbopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/469022 (nmata oOpamieHus:
01.09.2022).
3. 3aropynbko, 0. A. UckyccTBeHHbI nHTEIeKT. HXKEeHepus 3HaHul : ydeOHOe 1MOoco-
oue mius By3oB/ 1O. A.3aropynwsko, I'.b.3aropynsko.— Mockpa: HW3maTenncTBo
Opaiit, 2020. — 93 c. — (Bwicmiee oOpaszoBanme). — ISBN 978-5-534-07198-6. —
Tekct : AIEKTPOHHBIN // 9bC Opaiit [caitT]. — URL:
https://urait.ru/viewer/iskusstvennyy-intellekt-inzheneriya-znaniy-455500#page/1  (nara
obpamenusi: 01.09.2022).

4.2. lonojHUTEIbLHAS JIUTEPATYPA
1. beccmepThbiif, 1. A. Cuctembl UCKYCCTBEHHOTIO MHTEIUIEKTA : yueOHOe MmocolOue s

By30B/ W. A. beccmepTHwiii. — 2-¢ u3A., uchnp. u jaom. — Mocksa : M3marenbcTBo
FOpaiit, 2020. — 157 c. — (Bsicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Tekct : anexrponnsiii / OBC IOpaiit [caiir]. — URL: https://urait.ru/viewer/sistemy-

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

V. IEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETH «<MHTEPHET», HEOBXOJUMBIX
JJIA OCBOEHUA AUCIIUITJIMHBI



CchliIKa Ha

uHGopMaIHOHHBIH pecypc

HaumenoBanue pa3padoTku B
3JIEKTPOHHOI1 popme

JocTtynHocTh

https://infourok.ru/

HNudoypok: oOpazoBaTebHbIH UH-
TepHeT-npoeKT Poccuu. Britouaer:
KOHCIIEKTHI yPOKOB, IPE3eHTALINY,
TECTbI, BUIICOYPOKH U IpyTrue Mare-
puasl 0o IpeAMeTaM IIKOJIbHON
IIPOrpaMMBl.

CBoOOaHBIN T0CTYI

http://edu.ru/

Poccuiickoe oopa3zoBanne: ®ene-
pajbHbIi mopTaJ. Bkiouaer
CCBUIKH Ha MOPTAJIBl U CaliThl 00pazo-
BaTENFHBIX yUPEKACHHUH; Tocynap-
CTBCHHBIC 00pa3oBaTEIbHBIC CTaH-
JapThl; HOPMATHBHBIC IOKYMEHTHI,
KaTaJor JKCKYpCHH H 00ydarommx
MIPOrPaMM.

CB0OOIHBIN HOCTYI

Www.intuit.ru/studies/courses

Wndopmaruka [DneKTpoHHBIH pe-

cypc] : OTKpBITBIE UHTEPHET-KYPCHI

«HTYHUT) //HalMOHATIBHBINA OTKPBI-
Thlil yHUBepcuteT «MHTYyuT

CBo0oaHBIH JOCTYI

V1. COBPEMEHHBIE [IPO®ECCHUHOHAJIBHBIE BA3bI TAHHBIX
N UTHOOPMALIMOHHBIECITIPABOYHBIE CUCTEMbI

Ne
101

CcpLika Ha
HH(OpPMalLMOHHBII pecypc

HaumeHnoBaHnue pa3padoTKu B 31eKTPOH-
Ho#i opme

JoctynHocTh

DIIeKTPOHHO-OUOIMOTEUHAS
cucrema (3bC)

YHuBepcuterckasi On0JImoTeKa oH-
JIaliH

Perucrpanus yepes Jro-
0011 YHUBEpCUTETCKUI
KOMIIBIOTED.

B nansneimem npeno-

BEPCUTETOB JJIs1 BCEX YPOBHEN Ipo-
(beccroHanbHOrO 00pazoBaHus, a
TaKXke MOJIb3YIOTCS BUJIEO- U ayJHO-
MaTepuagamMy, TECTUPOBAHUEM U cep-
BHCAMM JUUISl IPEMOIaBaTesneH, 10-
CTYNHBIMH 24 yaca 7 1HEH B HEAEIIIO.

1. http://www.biblioclub.ru CTaBISICTCS HEOTPaHUYCH-
HBIN MHJUBULYJIbHBII
JOCTYTI U3 JII000H TOUYKH,
B KOTOPOU HMEETC J10-
cTyn K cetu MHTepHeT
Poccuiickuii undopmanronsiii mop- | CBoO6OAHBIN JOCTYI
2. www.elibrary.ru TaJI B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIUIMHBI M 00pa3oBaHus
Oo6pasoBarenbHas wiatGopma FOpait — Peructpanus uepes nro-
00pa3oBaTeNbHBINA PECYpC, AIEKTPOH- | 00 YHUBEpCUTETCKUI
Hasi OMOIMOTEKa U UHTEpHET-Mara3uH, | KOMIIBIOTEP.
IJI€ YUTAIOT U MOKYIAOT 3JIEKTPOH- B nanepHelimeM mnpeno-
HBIE U TIeYaTHbIe yUeOHUKH aBTOPOB CTaBJISICTCS HEOTPAHUYEH-
3 https://urait.ru/ — IpenojaBareiac BeAyIUX yHU- HBI NHAVBUAYAJIbHBIN

JOCTYTI U3 JII000H TOUKH,
B KOTOPOU MMeeTCs J10-
cTyn Kk cetu MaTepHeT
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http://edu.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://urait.ru/

Vil. JUIEH3UMOHHOE 1 CBOBOJHO PACITPOCTPAHSAEMOE
IHPOI'PAMMHOE OBECIIEYHEHUME

[Ipu peanuzanmu y4eOHON AMCUUIITUHBI MPUMEHSETCS CIeAYyIOolIee JIUIEH3HOHHOE U CBO-
00THO pacIpoCTpaHsIeMOe TPOrPAMMHOE 0OCCTICUCHHE:

- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox

- VurtualBox

- IPython 6.0 / JupyterLab

- SWI-Prolog

ViIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUS],
HEOBXO/UMBIE JIJ151 OCYIHECTBJIEHUA OBPA30OBATEJIBHOI'O
HNPOLECCA 110 JUCIUITJIMHE

Y4eOHbIe 3aHATHS TPOBOASTCA B ayIUTOPHUAX, YKOMIUIEKTOBAHHBIX CIICIIUATIN3UPO-
BaHHOU MeOEeIbI0, B TOM YMCIIE CTAlMOHAPHBIMH WIIA MIEPEHOCHBIMH TEXHUYECKUMHU CPE/I-
CTBaMHU 00y4eHus (IPOEKTOP, 3KPaH, KOMITbIOTEP/HOYTOYK).

JlaGoparopHble pabOThl MPOBOASTCS B CIELUATU3UPOBAHHON Jaboparopuu, OcHa-
IIEHHON MEPCOHATBHBIMU KOMITBIOTEpAMHU C BO3MOXKHOCTBIO Pa0OTHI CUCTEMBI BUPTYyaJlu-
3anuu VirtualBox.

CamocTosiTenbHast paboTa NPOBOJUTCS B KaOMHETAaX, OCHAIIEHHBIX KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHU K ceTu «HTepHeT» u o0ecniedeHneM J10cTymna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
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