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|. OPTAHU3AIIMOHHO-METOIMYECKUIA PA3JIEJI

IIeJIL H3YYCHUHA TUCHUIIJIUHBI:
Pa3BUTUC Yy CTyACHTAa AOCTATOYHO IIHUPOKOro B3rjisiga Ha MCETOAbI M TCXHOJIOTHH 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 TIOHATHM HCKYCCTBEHHOIO MHTEIUIEKTA, HCKYCCTBEHHBIX
HEHPOHHBIX CETEN, MAIIMHHOTO 00YYEeHMsI U aHaIu3a OOJIbIIUX JaHHbIX;
PAaCCMOTPEHHE TEXHUYECKOM IOCTAaHOBKM OCHOBHBIX 33J1a4, PELIAEMBIX C IOMOUIBIO CO-
BPEMEHHBIX CUCTEM MAIIMHHOTO O0yUYeHUS;
O3HAKOMJIEHUE C OCHOBHBIMM MOJIEIISIMU IPEICTABICHUS 3HAHUM W HEKOTOPBIMU WHTEII-
JIEKTYJIbHBIMH CUCTEMAMHU;
PAaCCMOTPEHHUE TEOPETHUECKUX U MPAKTHUYECKUX BOIPOCOB CO3JaHMS MH(POPMALIMOHHBIX
cucreM ¢ npumeHennem M.

Mecto mucuuminunbl B cTpykrype OIIOIL: peanuzyercs B paMkax yactu, (opmu-
pyeMoil yuacTHUKaMHu 00pa3oBaTeIbHbBIX OTHOIIEHUH, O10ka b1. Jlucuumnunel (Moaymn).

Ilnanupyembie pe3yJabTaThl 00YUEeHHUs] 110 JUCIHUIIMHE:

Kon NuaukaTopbl 10CTHKEHUS I[lnannpyemble pe3y/bTaThbl 00y4eHH s
KOMIIETEeHIIUH KOMIIETEeHIIUH 10 JMCIHUNJIHHE

3HaTh: 3Haer:

— apXUTEKTYpY, YCTPOMCTBO U — BO3MOXHOCTH CYUIECTBYIOIIUX IMPOrPaMMHO-
byHKIIMOHUpOBaHKUE UHHOP- amnmapaTHBIX CPEACTB JUIsl peallu3allii  WH-
MAITHOHHBIX U BEIYUACITUTEIb- (hOopMaIlMOHHBIX CHUCTEM MAIIUHHOTO 00y4e-
HBIX CHCTEM,; HUS 1 00paOOTKU OOJIBIINX JIAHHBIX;

— HHCTPYMEHTBI U METOJBI IIPO- — METOOOJIOTUIO pa3pa60TKH CCTCBbBIX I/IH(I)Op—
EKTUPOBAHUS U BEPUPUKAITUU MAaIllMOHHBIX CHUCTEM C HCIOJIh30BAHHEM Ma-
ApPXHUTEKTYPbI HHPOPMALMOH- IIMHHOTO OOy4YeHuss M 00pabOTKH OONBIIMX
HBIX CUCTEM; JTAHHBIX;

—  OCHOBBI ¥ BO3MOYKHOCTH CO- — METOJBI U CPEICTBA MOCTPOSHUS 0a3 3HAHUH U
BPEMEHHBIX OIIEPALIMOHHBIX HOPMAaJIM3aLUK JaHHBIX JJIs 00y4YeHHS;

IIKC-2 (K2) CHCTEM, CETEeBbIE IPOTOKOIbI; | — METOMBI obecrnieueHus 0e30macHOCTH HHGOP-

—  COBpEMEHHbIC OOBEKTHO- MaIllMOHHBIX CHCTEM Ha OCHOBE MAaITMHHOTO
OPMEHTUPOBAHHBIC A3BIKU 00yueHus.
MPOrPaMMHUPOBAHUS;

— OCHOBBI IPOTPAMMHUPOBAHUS,
SI3BIKU TIPOTPAMMHUPOBAHUS U
paboThI ¢ 6a3amMu TaHHBIX;

— Teopuro 06a3 TaHHBIX, OCHOBBI
COBPEMEHHBIX CUCTEM yTIPaB-
neHus 6a3amMu JaHHBIX;

— WCTOYHHMKHU MH(POpPMAIUH, He-
o0xoauMoi utst mpodeccuo-




HaJILHOH NIeATEILHOCTH,

— COBPEMEHHBIA OTE€YECTBEHHbIN
1 3apyOeKHBIHN OIBIT B IIPO-
(hecCuOoHaIbHOM e TeIbHO-
CTH;

— OCHOBBI HH(OPMAITMOHHOH
0€30MacCHOCTH OpraHu3alluu.

YMers:

— TIPOEKTUPOBATH U MPOBEPATH
WH(POPMAIIMOHHBIE CUCTEMBI,

— pa3pabaTbiBaTh U BEpUPHUIH-
pOBaTh CTPYKTYpHI 0a3 1aH-
HBIX;

— yCTaHaBJHMBATh IIPaBa JIOCTY-
na K Qaiijiam 1 mankam.

Ywmeer:

— MPOBOJIUTH OIIEHKY U 00OCHOBAaHUE PEKOMEH-
JYEMBIX ITPOrPAaMMHO-AIAPATHBIX PEIICHHI
JUTSL IOCTPOCHUSI MHPOPMAITMOHHBIX CUCTEM Ha
0a3e MaMHHOTO OO0YYCHMS U aHa3a 00JIb-
IIUX TAHHBIX;

— aHAJIM3UPOBATH MPEMETHYIO 00JIaCTh JIIsI MO~
CTpOCHUS IPOOIEMHO-OPUEHTUPOBAHHBIX MO-
JIeen;

— MPUMEHSATH METOJIbI U CPEJICTBA TIOCTPOCHUS
0a3 3HaHUH ¥ HOPMAJTU3AIUH JTAHHBIX IS
o0y4eHusl.

Bianers:

— pa3paboTkoii u Bepudu-
KallMel CTPYKTypbl IPOrPaMMHO-
ro Koja HH(QOPMAIIMOHHBIX CH-
CTEM;

— pa3paboTkoii u Bepudu-
Kanuei cTpykTypsl 6a3 TaHHbBIX
MH(OPMALIMOHHBIX CUCTEM;

- METOJI0JIOTUEN BEICHUS
JOKYMEHTO000pOTa B OpraHu3a-
LHUAX, OTPACIECBON HOPMATUBHOU
TEXHUYECKON JOKYMEHTAaIUEW;
cucTeMoi Kiaccu(uKaluu U Ko-
JTMpoBaHusi UHGOpMaIUK.

Bnaneer:

— aHATM30M BO3MOXHOCTEH BepU(UKAIMUA Tpe-
0OBaHU K MPOTPaMMHOMY OOECHEUEHHUIO NS
MIOCTPOCHHUS CUCTEM Ha 0a3e MAIIMHHOTO 00Y-
YEeHHs U aHainu3a OOJIbIIUX JaHHBIX;

— HaBBIKAaMM Pa3pabOTKH TEXHUYECKUX 3aTaHUI
U JIeJIeTUpOBaHUs M0J(3a/1a4 BHYTPH KOMaH/IbI
pa3pabOTUUKOB;

— o0mmMpHON TeopeTnyecko Oa3oi IIsl Aab-
HEUIIMX BO3MOXKHOCTEH caM00Opa3oBaHUsI.

Il. COAEP’KAHUE U OB BbEM JUCHHUIIJIMHbI

€ YKa3aHMEM KOJMYeCTBA YACOB, BbIIeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aromuxcst
¢ mpenoaasartesieM (10 BUIAM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYIO padoTy

Ounas ¢popma o0yueHust

Ne AyauTOpHBbIE 3aHATHUS
- HaumeHnoBaHue pa3iesioB U TeM Bcero Cam.pa6.

n/n JIK 3 JB
Paznen 1. Anaau3 gan- 71 10 10 51
HbIX.

1. |Tema 1. OcHOBHBIE IOHS- 13 2 2 9
THS aHajau3a gaHHbIX. O0-
30p MPUKJIAJIHBIX 3a/1a4.

2. | Tema 2. [IpenBapurens- 13 2 2 9
HBIA aHAIW3 JAHHBIX.




OnucarenbHas CTaTUCTU-
Ka.

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

Tema 4. OcHOBHBIE TOHS-
THSI KOPPEJSIITUOHHOTO
a”HaJIn3a.

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

13

Tema 6. CHuxeHue pas-
MEPHOCTH MPU3HAKOBOTO
IPOCTPAHCTBA.

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

Pa3pen 2. MamunHoe
o0yueHue.

27

19

Tema 8. 3amaun MammH-
HOTO 00yYeHHUSI.

Tema 9. Knaccugukarus,
KJIaCTEpU3aIlUs, IIPOTHO-
3UpPOBAHUE B MAIIMHHOM
00y4eHuN.

13

10.

Tema 10. Peanuzarus ma-
IIMHHOTO OOYYCHHS Ha
coBpeMeHHBIX DBM.

Pasnen 3. [lpumenenue
HNU B npukIagHbIX 3a-
JAadax.

10

11.

Tema 11. Pacno3naBanue
o0pa3oB. CBepTOUHBIE
HEUPOHHBIE CETH.

12.

Tema 12. Ananu3 BpeMeH-
HBIX PSZIOB M IIPOTHO3UPO-
BaHHUE.

13.

Tema 13. MnTemiekTyanb-
HOE YIIpaBJI€HUE B MIPO-
MBIIIJIEHHOCTH.

3auem

Hmozo 3a 8 cemecmp

108

16

16

76

B T. Y. [IPAKTUYCCKasA MOoa-
I'OTOBKa

2

HUTOrO:

108

16

16

76

OuHo-3204yHas popma 00yUeHUSA He peanusyemcs.

3aouHas popma ne peanuzyemcs.

4




I1l. OHEHOYHbIE MATEPHAJIbI V151 IPOBEJEHUA TEKYIIEWA 1
HPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOIIIUXCA ITO JIUCHUIIJIMHE

Texkymuilt KOHTPOJIb
Tekyias arrectanus NpoBOAUTCSA B popMe KOHTPOJBHOU paboThI, TecTa, pedepara.
TunoBoil BApMAHT KOHTPOJILHOM PadoThI

3aoanue 1. YCTaHOBUTb M HACTPOUTH CUCTEMY JUIsl MAaIIMHHOTO o0yueHus Scikit-
Learn. BeImotHUTE TECTOBBIC 3a1aHUS U3 JOKYMEHTAITUH (110 BHIOOPY).

3a0anue 2. BBINMONMHUTH KIATEPU3AIIUI0 METOJIOM K-CpeHUX Ha TECTOBOM MpUMEpE
«upuchl Ouiiepay.

3a0anue 3. YCTaHOBUTH M HACTPOUTH CHCTEMY JJI MAIIMHHOTO OOy4YeHHs Tensor-
Flow BuyTpu BupTyansHoi MamuHbl VirtualBox.

3aoanue 4. llpousBectu oOydeHHE HeWpoceTu (MepUenTpoH) AJisl pacrno3HaBaHUs
PYKOTIMCHBIX CHMBOJIOB C WCIOJB30BAaHHEM 0a3bl JAHHBIX PYKOMUCHBIX CHMBOJIOB

MNIST.
TunoBoi BApMAHT TECTOBBIX 3aJaHUM

Al. AHanuTHK 3TO ...
a) CIenMaJIucT B 00J1aCTH aHAJIN3A UMO/IeJTUPOBaHUE
0) crienuasucT B IPEeIMETHON 00J1acTH;
B) UEJIOBEK, PEIIAIOIINN ONpEIeICHHbIC 3aa4H;
T') 4eJIOBEK, KOTOPBIH UMEET OIIBIT B IPOTPaMMHUPOBAHUH.
A2. Dxcneprt 3710 ...
a) CIEIUAIUCT B 00J1aCTH aHAJIU3a U MOJICIMPOBAHNUE;
0) cienua ucT B IPpeAMEeTHOM 00J1aCcTH;
B) YEJIOBEK, pelaTh ONpeACICHHbIC 3aa4H;
T') 4EJIOBEK, KOTOPHIA UMEET OMBIT B MPOrPAMMHUPOBAHUH.
A3. 3agava kimaccuuKay CBOJUTCA K ...
a) HaXOXKJICHUSI YaCThIX 3aBUCUMOCTEH MEXTy 00BEKTaMH WJIH COOBITUSIMU;
0) onpeaesieHUs KJIACCa 00bEKTA MO €ro XapaKTePUCTHKAMU;
B) OIIPECIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00bEKTa 3HAYCHUE HEKOTOPOT'O
ero nmapameTpa;
I') IOUCKA HE3aBUCUMBIX IPYIIN U UX XapaKTEPUCTUK B BCEM MHOYKECTBE
aHATM3UPYEMBIX TaHHBIX.
A4. 3anaya perpeccur CBOAUTCA K ...
a) HaXOXKJIEHUSI YaCThIX 3aBUCUMOCTEH MEXTy 00BEKTaMH WJIH COOBITHUSIMU;

5



0) omnpesieneHus Kiacca 00bEKTa MO €ro XapaKTepUCTUKAMH;

B) ompejieJieHNe N0 U3BECTHBIM XapaKTePUCTUKAMM 00bEKTA 3HAUEHH e
HEKOTOPOI0 ero napamMerpa;

T') MOMCKa HE3aBUCUMBIX TPYII U UX XapAaKTEPUCTHUK B BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.
A5. 3anava kiactepusalnuuy 3aKII04YaeTCs B ...

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

0) ompeieneHus Kiacca 00bEKTa M0 €ro XapaKTepHUCTUKAMU,

B) OIIpE/ICIICHUE TI0 M3BECTHBIM XapaKTEPUCTUKAMU 00bEKTa 3HAYECHNE HEKOTOPOTO
€ro rmapameTpa;

r) MOUCKA HE3aBMCUMBIX IPYNI M X XapPaKTEPUCTUK B BCEM MHOKECTBE
aHAJIM3MPYyeMbIX TaHHBIX.
A6. llenpro moucka acCOIMATUBHBIX MTPABUJI SBJISICTCS ...

a) HAXO0KJIEHHUSI YaCThIX 3aBHCUMOCTE MeXK1y 00beKTaMU HJIH COOBITHUIMM;

0) onpeneneHus Kiacca 00bEKTa MO €ro XapaKTePUCTHUKAMU;

B) OTIpE/EICHHE 110 U3BECTHBIM XapaKTEPUCTUKAMH 00bEKTa 3HAYCHUE HEKOTOPOTO
€ro rmapameTpa;

T') MOMCKa HE3aBUCUMBIX TPYIIT M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.
A7. Jlo mpeamnoyiaraeMbeIx MOAEIEH OTHOCITCS TAKUE MOJEIN JAHHBIX:

a) MO/eJIM KJIAacCH(PUKANNM U MOCJIeT0BATEJILHOCTEH;

0) perpeccuBHbIC, KJIACTEPU3aIIUN, UCKIIOUYEHUH, HTOTOBBIE U aCCOIHAIINH;

B) KJIacCU(UKAIIUH, KIIACTECPHU3ALINH, UCKITIOUCHHM, HTOTOBBIE U aCCOITUAIINH;

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

a) MOJIEJH KJIacCU(UKAIINK U TTOCIIEI0BATEIbHOCTEH;

0) perpeccuBHbIC, KJIACTEPU3ANUN, UCKIIOYEHHUI, UTOTOBbIE U ACCOLMALINHN;

B) KJlacCU(HUKAIUH, KJIaCTEpHU3aIluH, UCKITIOUYECHUH, HTOTOBBIC U aCCOITHAITUY;

') MOZEJH KJIaCCU(PUKALIUU, TTOCIEI0OBATEILHOCTEN U UCKITFOUEHHH.
A9. Mopenu knaccuUKanuy OMKUCHIBAOT ...

a) NpaBWJa Wi HA0OP MPaBUJI, B COOTBETCTBUH C KOTOPHIMH MOKHO OTHECTH
OnMcaHue J00ro HOBOro 00bEKTa K OJTHOMY U3 KJIACCOB;

0) GyHKIHM, KOTOPBIE TTO3BOJISIOT MMPOTHO3UPOBATH U3MEHEHHS HETIPEPHIBHBIX
YHUCJIOBBIX ITAPAMETPOB;

B) (DYHKIIMOHAJIbHBIC 3aBUCUMOCTH MEXIY 3aBUCHMBIMHU U HE3aBUCHMBIMHU
MOKa3aTeJISIMH 1 IEPEMEHHBIMU B TIOHSITHOU YEJIOBEKY (opMme;

T') TPYIIIbI, HA KOTOPBIE MOKHO Pa3JeIUTh O0BEKTHI, TAHHBIE O KOTOPHIX
MTOABEPIralOTCs aHAIHN3A.
AI0. Monenu 1ociieq0BaTeIbHOCTEH OMUCHIBAIOT ...

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

0) GyHKIIUM, KOTOPbIE MO3BOJISIOT MPOTrHO3UPOBATH N3MEHEHHSI HeMPEPbIBHBIX
YHCJIOBBIX MAPAMETPOB;



B) (YHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIY 3aBUCUMbBIMHU U HE3aBUCUMbBIMU
MOKa3aTesIMU U IEPEMEHHBIMH B TIOHSATHON YEJIOBEKY (opMe;

T') TPYNIbl, HA KOTOPbIE MOXKHO Pa3AeTUTh OOBbEKTHI, JaHHBIE O KOTOPHIX
ITOJBEPratOTCs aHAIU3A.

IIpuMepHbIe TEeMBbI pepepaToB

1. Ucropus co3nanusi METOa TJIABHBIX KOMIIOHEHT.

2. PazaMepHOCTB NPOCTpAaHCTBA COCTOSSHUI. [TorcK moJIHBIM IEpe0OpOM.

3. IlonsaTne sBpucTYecKOro airoput™a. [Ipukiianaeie 3a1aun, CBA3aHHBIE C SBPUCTUYE-
CKMMHU aJTOPUTMAMH.

1. VcToku u ipodiiemsl MU : uctopudeckas cipaBka.

2. O630p npukaagHbIX oomacteit M.

3. Jloruka BhICKa3bIBAHUMN: TaOIHUIIBl UICTUHHOCTH JIJIsl TUYHBIX CBSI30K.

4. Jloruueckoe ceICTBUE U BBIBOJ] B JJOTUKE BhICKA3bIBaHU. METO/1 HCTUHHOCTHBIX Ta0-
JIALL.

5. Metoz pe30toLnii B JIOTUKE BBICKA3bIBAHUM.

6. Mcuncnenune BoicKka3piBaHUM. CUHTAKCHUC U CEMAHTHKA B JIOTUKE BHICKA3bIBAHUM.

7. AKcuoMaTH4eCKUi BBIBOJ U (hopMasibHble TeOprun. POpMabHBII BBIBO/I.

8. cunciienne BbICKa3bIBAaHUM KaK pa3pemnmas popMabHas TEOPHUS.

9. CuHTaKcucC U CEMaHTHKa B JIOTHKE NpeaukaToB. [IpaBriibHO mOCTpoeHHBIE (DOPMYJIBI
(ITID).

10. ITpencrasnenue 111D B npeaBapeHHON popMe: aNropuT™M U MPUMEP €ro NPUMEHEHHUS.
11. ITpoctpancTBo cocrosinuii 3anaun M. Peanu3zanus noucka Ha rpade COCTOSHUN «B
TIIyOUHY» U «B IIUPUHYY.

12. OBpucTryecKuii TOMCK B IPOCTPAHCTBE COCTOSTHUM.

13. JlexnapaTtuBHbIC U UMIIEpATUBHBIE S3bIKK nporpammupoBanusi. LISP u Prolog,
Clojure.

14. MeranporpammupoBanue u M.

ITpomexyTouHas arrecTanus 0oOy4aroIIMXCsl OCYLIECTBIIIETCA B (JOpME 3adeTra, 3adeTra C
OLICHKOM € MCMOJb30BAHUEM CJEAYIOIINX OLEHOYHBIX MAaTEPUAJIOB: IEPEUYECHb BOIIPOCOB K
3a4ery.

Bonpocsl k 3auery
(8 cemecTp, ouHas popma 00yUeHUsI)

OcCHOBHBbIE MMOHSTHS aHATIN3a TAHHBIX.

[IpuknaaHbie 3a1a4n, CB3aHHBIE C AHAJIM30M JAHHBIX.
[IpenBapuTebHBIN aHAIN3 JAHHBIX.

JIuHeiHas perpeccusi.

3ajada MOHMKEHUSI PAa3MEPHOCTH.

agrONE



6. [IpuHuMI MeToAa rIIaBHBIX KOMITIOHEHT.

/. bailecoBckuii MOAXO0J K paclo3HABAHUIO.

8. BaiiecoBckoe pemaroriee mpaBuio.

9. baiifecoBckuii HAUBHBIN KJ1acCU(PUKATOP.

10.3amaua kmacTepu3aIum.

11.Meton k-cpeanux.

12.Meton K-mennan.

13.MepsI kauecTBa Ki1accuukaTopa.

14.0OcHoBHBIE MPUHLIUTIBI (PAKTOPHOTO aHAJIM3A.
15.0nucarenpHas CTaTUCTUKA.

16.I'enepanpHas 1 BELIOOPOYHAsT COBOKYITHOCTH.

17.0cHOBHBIE MOHATHS KOPPEJSIITUOHHOTO aHAJIN3A.
18.MeTozab! KOpPEISILIMOHHOTO aHAJIN3a.

19.0cHOBHBIE OHATHUS PETPECCUOHHOTO aHAIN3A.
20.CHmKeHne pa3MepHOCTH PU3HAKOBOTO MTPOCTPAHCTBA.
21.Knaccudukaiys MHOTOMEPHBIX HAOIIOICHHH.

22.3ama4n MalTuHHOTO O0YYEHUS.

23.Knaccudukanus, KjiacTepu3aius, IpOrHO3MPOBAHNE B MAIIIMHHOM O0Y4YEHHH.
24 Peanu3alysi MalllmiHHOTO 00YYeHHs Ha COBpeMEHHBIX DBM.
25.1Tpumenenne U B nmpukiIagHbIX 3a/1adax.
26.PacnioznaBanue o0pa3oB. CBepTOUHbIE HEHPOHHBIE CETH.
27.Cetn Xonduiaa.

28. ABTOKOIMPOBILMKH U UX IPUMEHEHHUE.

29.PexyppeHTHBIE U PEKYPCUBHBIE HEUPOHHBIEC CETH.
30.PagunansHo-0a3uCHBIC HEHPOHHBIC CETH.

31.ANFIS.

32.CBepTKa B 00pabOTKE N300paKCHHIA.

33.006paboTka n300paXkeHN ¢ IPUMEHEHUEM MAITMHHOTO O0yYCHHUS.
34.TlonsTre obyvaromiel BEIOOPKH.

35.00yuenue ¢ yauresaeMm.

36.00yuenue 6e3 yauTens.

37.00yueHne ¢ MOAKPEIIICHHEM.

38.AHanu3 BpEMEHHBIX PSIOB M MPOTHO3MPOBAHHUE C MPUMEHEHHEM MAaIIMHHOTO 00ydYe-
HUAL

39.UHTennekTyaibHOE yIpaBIeHUE B IPOMBILIUIEHHOCTH.
40.0OmnpenencHue TEPMHUHA «IKCIIEPTHAST CUCTEMAY
41.TexHomnorust pabOTHI C IKCIIEPTHBIMHU CUCTEMaMHU
42.Ctpyktypa OC



IV.IIEPEYEHB JIUTEPATYPbI, HEOEXOJIUMOIW 1JIsI OCBOEHUS JTUC-
UIIJIMHBI

4.1. OcHoBHas JUTEpPaTypa

1. Mupxun, b. I ba3oBble METOBI aHATN3a JIAHHBIX : YICOHUK M IPAKTHKYM JJI BY30B /
b. I'. Mupkun. — 3-e uzn., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2025. —
297 c. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-19709-9. — TekcT : 2neKTpOHHBIN
// O6pa3zoBarenbHas tiardpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/560414
(mata obopamenus: 15.04.2025).

2. AHaJIM3 JTaHHBIX : YU4eOHUK 1711 By30B / moa peaakuueit B. C. Mxurapsna. — Mockaa :
W3narensctBOo FOpaiit, 2025. — 448 c. — (Boicmiee o6pazoBanue). — ISBN 978-5-534-
19964-2. — Tekct : snektpoHHBIN // OOpa3oBatenbHas miarpopma HOpait [caliT]. —
URL: https://urait.ru/bcode/560311 (nara obparenus: 15.04.2025).

4.2. lonosHUTEILHAS JIUTEpPATYypa
1. beccmepthsiil, 1. A. Cuctembl UCKYCCTBEHHOTIO MHTEIUIEKTA : yueOHOe mocolOue s

By30B/ W. A. beccMepTHbIil. — 2-¢ u3m., wcnp. W gon. — Mocksa : HM3maTenbcTBO
FOpaiit, 2020. — 157 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-07467-3. —
Tekct : amexktponnsiii // ObC HOpait [caiit]. — URL: https://urait.ru/viewer/sistemy-

iskusstvennogo-intellekta-451721#page/l (mara oopamenus: 15.04.2025).

V. IEPEYEHb PECYPCOB HH®OPMAINMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «<MHTEPHET», HEOBXOJANMbIX
JJIA OCBOEHUA JTUCIIUITTJINHBI
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Cceblika Ha HaumenoBanue pazpadoTku B

o . JocTtynHocTh
HH(OPMALIMOHHBIH pecypc 3JIEKTPOHHOI dopme

HNHpoypok: o6pazoBaTenbHbIH HH-
TepHeT-1poekT Poccun. Britouaer:
KOHCIICKTBI YPOKOB, MMPE3CHTAIINH,
TECThbI, BUACOYPOKHU U IPYTUC MATC-
pHAJIBI IO TIPEAMETaM LIKOJIbHON
HpOrPaMMBl.

1. https://infourok.ru/ CBOOOAHBIH OCTYII

Poccuiickoe o0pa3zoBanue: Pejne-
pajbHbIi noptaJ. Bkialoyaer CB0OOIHBII AOCTYTT
CCBUIKH Ha MOPTAJBI U CalThl 00pa3o-
BaTeIbHBIX YUYPEXICHUH; Trocynap-
CTBEHHbIE 00pa3oBaTeNIbHBIE CTaH-
JapThl; HOPMAaTHBHBIE JOKYMEHTHI,
KaTaJor HKCKypCHMH M 00ydaromux
MIPOTPaMM.

http://edu.ru/

Wudopmarnka [DneKTpOHHBIHA pe-

cypc] : OTKPBITBIE HHTEPHET-KYPCHI

«VHTYHTY //HATIMOHATIBHBIN OTKPHI-
Tl yHUBepcuTeT «MHTYyHTY

3. www.intuit.ru/studies/courses CB0oGOIHBIIH TOCTYTI

VI. COBPEMEHHBIE ITPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIECIIPABOYHBIE CUCTEMBI


https://urait.ru/bcode/560414
https://urait.ru/bcode/560311
http://edu.ru/

Ne Ccbuika Ha HanmMeHoBaHue pa3padoTKH B YJIEKTPOH-
nn HH(OPMaLMOHHBIH pecypc Ho#i (popme AocrymHocrs,
DNeKTPOHHO-ONOIMOTeYHAs Perucrpanus yepes Jto-
cuctema (3bC) 00if YHUBEPCUTETCKHI
YHuBepcurerckas OubImoTeka oH- KOMITBIOTED.
JIafH B nanbuelinem npeno-
1. http://www.biblioclub.ru CTaBISICTCS HEOTPaHUYCH-
HbIN MHJIUBUY JIbHBII
JOCTYII U3 JII000H TOUYKH,
B KOTOPOW UMeeTCs J10-
cTyn K cetu MuTepuer
Poccuiickuit uadopmarimonssiii mop- | CBOOOIHBIN TOCTYII
2. www.elibrary.ru TaJl B 00JIACTH HAYKH, TEXHOJIOTHH,
MEIMIMHBI M 00pa3oBaHus
OopasoBarenbHas miatdopma FOpaidt — Perucrpanus uepes nro-
00pa3oBaTeNbHBIN pecypc, IMEKTPOH- | 00 YHUBEPCUTETCKUN
Hasi OMOIMOTEeKa U UHTEPHET-Mara3uH, | KOMITBIOTEP.
IJIe YUTAIOT U MOKYIAIT 3JEKTPOH- B nanpHeiimem npeno-
HBIE ¥ TICYaTHbIC YUeOHUKHN aBTOPOB CTaBJISIETCSI HEOTPAHUYCH-
3 https://urait.ru/ — npernojaBaresneit BEYIIHX yHH- HBI HH;[HBHL[yaJELHLH?I
BEpPCUTETOB ISl BCEX YPOBHEH MPO- JOCTYII U3 JII0O0H TOUYKH,
(eccuoHnanbHOrO 00pazoOBaHus, a B KOTOPOW UMeeTCs J10-
TaK)Ke MOJIb3YIOTCS BUACO- U ayIHO- ctyn k cetu MuTepHer
Marepuanamu, TECTUPOBAHUEM U Cep-
BHCAMM JUIS IIPENOIaBaTelIe, J0-
CTyIHbIMHU 24 yaca 7 IHEil B HEJIe0.

Vil. JUIEH3UOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE

INPOI'PAMMHOE OBECIIEYHEHUME

[Ipu peanuzanuu yueOHOM AUCIUIUIMHBI MPUMEHSIETCS CISAYIOIIee JIUIIEH3NOHHOE U CBO-
00JIHO pacIpoCTpaHsIEMOe ITPOrpaMMHOE 00ECIICUCHHUE:
- Microsoft Windows;

- LibreOffice;

- Google Chrome / Mozilla Firefox
- VurtualBox

- IPython 6.0 / JupyterLab

VIll. OBOPYIOBAHUE U TEXHUYECKHE CPEJCTBA OBYUEHMS,
HEOBXOJMMBIE JJIs1 OCYIECTBJEHUS OBPA3OBATEJILHOIO
MPOLECCA MO JUCLHUTUIMHE

VYyeOHbIC 3aHIATHS MPOBOIITCS B ayUTOPHUAX, YKOMIUIEKTOBAHHBIX CTICIIUATH3HUPO-
BaHHOW MeOeIbI0, B TOM YHUCJIE CTAITMOHAPHBIMU UJTU NTEPEHOCHBIMUA TEXHUUYECKUMHU CPEJI-
cTBaMu 00yueHus (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).
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JlaGopatopHbie pabOThI MPOBOASTCS B CIICHHATM3UPOBAHHON J1a00PaTOPHUH, OCHA-
IICHHOHN TEePCOHAILHBIMA KOMITBIOTEpaMHU ¢ BO3MOXHOCTBIO PaOOTBI CUCTEMBI BUPTYaJIH-
3anuu VirtualBox.

CamocTosiTenbHass padoTa MPOBOJUTCS B KaOWHETaX, OCHAIICHHBIX KOMITBIOTCPHOM
TEXHHKOW C BO3MOXKHOCTBIO IMOAKIIOUCHUS K ceTh «HTepHeT» U 00ecreYeHneM JI0CTyIa
B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIbHYIO CPely YHUBEPCHTETA.
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