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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniiaa ©T/1.01 Beegenue B aHanu3 JaHHBIX U UCKYCCTBEHHBIN UHTE/UIEKT SIBJISIeTCS
(akybTaTUBOM B 00pa3oBaTe/bHOM MporpaMme.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

UHGOPMAYUOHHBIX
mexHosnoeull u
UCNOb308aMb UX 0/151

OIIK-9.2: Ymeem

ocyujecmensimb ombop

OIIK-9.3: Bradeem HasblKamu
UCNO/b308AHUSL COBPEMEHHbIX
UHOPMAYUOHHDIX
mexHonozuil 05 peleHust
3a0au npogeccuoHanbHoll

desimenbHOCMU

npoepammHo20 cpedcmed,
8blOopa U UCnoAb308aHuUs

COBpPEeMeHHbIX Heobxo0umbIx GyHKYuil
pelenus 3adau UH(pOpMAYUOHHBIX npoepamMmHbix cpedcms 05
npogeccuoHanbHoll | mexHonoauil 045 peweHus peleHUs1 KOHKpemHoil 3a0auu.
OesimenbHoCMU cmaHoapmbix 3a0ay

npogeccuoHanbHol OIIK-9.2:

OesimesnbHOCMU

Ymemb: HaxoOums u
aHanu3uposamb HO8ble 3HAHUS
NO UCNO/Ab308AHUIO
npo2pammHozo cpedcmea,
8blbUpams U UCNoMb308amMb
Heobxoo0umble pyHKYuuU
Npo2pammHblx cpedcms 01,
peleHUs1 KOHKpemHol 3a0aqu

OIIK-9.3:

Bnademb: Hasbikamu
NpuMeHeHUsl COBPeMEHHbIX
UHGOPMAYUOHHBIX MeXHOA02Ull
u kraccugukayuu npoepammHbIx
cpedcma 0115 pewleHust
npakmuueckux 3aoau, 8 mom
uucne omeuecmeeHHO20
npou3so0cmea npu pewieHuu
3a0au npogeccuoHanbHoll

desime/ibHOCMU.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-9: CnocobeH OIIK-9.1: 3Haem npuHyunbl OIIK-9.1: IIpakmuueckoe
NOHUMAMb NPUHYUNbL | habombl COBPEMEeHHbIX 3Hamb: npuHyun, nopsi0oK 3adaHue 3quém:
pabomb: UH(POPMAYUOHHDBIX noucka u aHaausa u oméopa CobecedosaHue KoHmposbHble
COBPEMEHHBIX mexHonoautl uHpopmayuu no ucnonb3oeauuro | Tecm

80NpoChbl

3. CTpyKTypa U cojepkKaHHve AUCLUILIUHbI




3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

3a04yHas
OG61yasi TPy/[0€MKOCTB, 3.€. 1
Yacos 1o yue0HOMY IJIaHY 36
B TOM 4HUCJIe
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):
- 3aHATHSA JIeKIJHUOHHOI'0 TUIIA
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI)
- KCP 1
caMocTosATe/IbHasA padoTa 15
IIpomexxyTouHas arrecTanus 4
3auét

3.2. CozepxaHWe JUCIUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUeM OMmMBeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHHe pa3/ie/ioB U TeM JUCLMIUIUHBI Bcero B TOM YHC/Ie
Yacel
( ) KonrakrHas pa6ota (paboTa Bo
B3aUMO/IeHCTBUH C IIperio/jaBaTesiem),
Yackl U3 HUX
aHATHS CamocTosTenbHas
CeMHHApCKOro pabora
3aHsTHA THUIa o6yuarowerocs,
JIEKLJMUOHHOTO | (TIpakTHueckue | Bcero qacel
THIa 3aHsaTHsA/1abopa
TOpHBIE
PaboThI), yackl

b b b b b

0 0 0 0 0
Tema 1. [TocTaHOBKM ¥ IpUMepBI 3a7a4 5 2 2 3
Tema 2. Beesienue B s13bIK Python 5 2 2 3
Tema 3. OnucaresnbHasi CTaTUCTUKA U pa3BeJJOYHbIN aHa/IN3 JAaHHBIX 7 2 2 4 3
Tema 4. 3agauu KaccuUKali U perpeccuut 7 2 2 4 3
Tema 5. 3agaun obyuenus 6e3 yunrens 7 2 2 4 3
ATTecranust 4
KCP 1 1
HWtoro 36 8 8 17 15

CojepxaHue pa3/e/ioB U TeM AUCIUIUIUHBI

Tema 1. [TocTaHOBKM ¥ TIpUMeEpHI 3a7a4
Tema 2. Beezenue B 51351k Python

Tema 3. OnvcarenbHasi CTaTUCTUKA U pa3BelOYHbIN aHaIU3 JaHHBIX

Tema 4. 3amauu k1accubUKaluu U perpeccuu
Tema 5. 3aiaun 0Oyuenus 6e3 yunresns




4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

[ obecrieueHns CaMOCTOSITE/TILHOM PaOOThI 00YUarOIIUXCST UCTIOMb3YHOTCS:
DNeKTPOHHBIE KYPChl, CO3/IAHHBIE B CHCTeMe 371eKTpoHHOro 00yuenuss HHI'Y:

Beenenue B aHanu3 ganHbix U U (IMonsikoB E.A.), https://e-learning.unn.ru/course/view.php?id=11994.

Wuble yueOHO-MeTOAMYECKHE MaTepHaIbI:

CamocrosTenbHast paboTa CTy/[eHTa TPy U3yUeHUH AUCLUTUIMHBI « BBe/jeHre B aHa/IU3 IaHHBIX U
WCKYCCTBEHHbIN MHTeJIJIEKT» BK/IFOUAeT BbIMOIHeHHe MPaKTUUeCKUX 3a/laHri T10/] KOHTPOoJieM
riperiofiaBaTeisi ¥ MOATOTOBKY K 3aueTy.

KOHTpO/IbHBIE U TeCTOBbIE BOMPOCHI, MpaKTHUeCKue 3a/laHus [Jisl IPOBe/leHus TeKYI[ero KOHTPOJIs U
MPOME)KYTOUHOM aTTeCTal[uu 10 UTOraM OCBOEHUsI JUCLIUIIMHBI TIPUBeJEHbI B 1. 5.2.

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH W HNPOMEeXYTOYHOMI
aTTecTalyy Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBble 3a/laHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3afaHusa (oLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /I OLEHKHU
copmupoBanHocTu KomnereHuu OITK-9:

1. Occe “Moe m06MMOe TIPUIOKEHHE, UCTIOJTB3YIOIIee TEXHOIOTUI0 HCKYCCTBEHHOTO MHTe/IIeKTa”
2. [TIpakTtnueckoe 3ajanue “IIporpamma Ha Python “Yrazmaii uncio”.

a. HamucaTs nporpaMMy, KOTopasi yMeeT UrpaTh C UeJIoOBeKOM B UTpy “Yrajaii uncio”. [Iporpamma
3arafibiBaeT caydarHo uncio ot 1 go 100. YesnoBek AomkeH yrafaTe ero. Jjisi 3TOTo OH /efaeT HeCKOJBKO (He
Oosiee 7) TOTILITOK, Ha3bIBasi KAKOE-TO YMCJIO B 3TOM Auana3oHe. Ha Kak/Iyto MOMbITKY uesioBeKa KOMITBIOTED
TOBOPHT, yTajia/l ueJI0OBeK UK HeT, M B CJTyuae, eC/Ti YeJI0BeK He yrajia, O0JIbIlie Ui MeHbIIe 3arajlaHHoe
YKMCJIO0 YMC/Ia, Ha3BaHHOTO uesioBeKoM. Hamuimumre Takyto rporpammy. [ljist BBoia MH(GOPMAaLUY Ye/I0BEKOM
vcnosb3yite dyHkiuio input(). s BeiBoga - print().

b. Peanu3yiiTe mporpamMmy, UrparoIIyio B UTPy " Yraaki uncio', HO YesloBeK ¥ KOMITBIOTED MEHSFOTCS
POJISIMU.

3. [IpakTtuueckoe 3amanue “Pa3Be1ouHbIN aHaINA3 JaHHBIX .

1. HaiiguTe uHTEpeCHbIE AaHHBIE, C KOTOPLIMU BbI XOTHUTE pab0oTaTh. PeKoMeHTyMble peCypCh:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHzyeTcs paboTaTh C TaOJIMUHBIMU JAHHBIMU B HECKOTHKO
JIeCATKOB TPU3HAKOB (CTOJI0LIOB), HECKOJ/ILKO ThICSY (CTPOK).



https://archive.ics.uci.edu/ml/index.php
https://www.kaggle.com/competitions
https://www.kaggle.com/datasets

2. OHI/I]_L[I/ITE, UTO MpeaCTaB/IAOT U3 cebst 3TN AaHHbIE, KdKKWe IMPU3HaKH, IT04eMY OHM BaM MHTEPECHBIL.

3. TIpumeHHTe K JaHHBIM MOAXOASIIFE METO/IbI OUMCTKY (60pPBOBI ¢ BEIOPOCAMU U TTPOMNYIIEHHBIMU
3HaueHUsMU) U Budyanusauuu. Crenaiite BHIBOJDIL.

4. CpenaiiTe BbIBOZbI

4. TIpaktuueckoe 3aaHue “PelieHue 3aaun KIacCCUPUKALIAK U Perpeccuu’”

a. /[lns JaHHBIX K3 33/jaHus 3 OTIpeJie/InTe, Kakol MpH3HaK Bbl OyieTe onpe/esisiTh 10 ocTanbHbIM. UTo 3TO 3a
3aflaya: KjacCu(UKaLy Ul perpeccuun?

b. TloaroTtoBbTe AaHHBIe (OTMACIITAOUPYHTe KOJMUECTBeHHbIE U OMHApU3YliTe KaTeropuasbHble TIPU3HAKHN).
c. Pa30eiiTi BEIOOPKY Ha 00yYaroIIy0 ¥ TECTOBYIO.

d. O6yuuTe HECKOILKO METO/I0B MAIlIMHHOTO 00yueHus (He MeHee TpeX, Haripumep, KNN, RandomForests,
MLP). CpaBHUTE KaueCcTBO 3THX METO/IOB Ha 00yUarol[ei U TeCTOBOM BhIOOPKaX.

e. CpaenaiiTe BbIBOJBI

5. [Ilpaktuueckoe 3asaHue “PelieHue 3afauy KjiacTepusanuun’”.

a. [ns maHHBIX U3 3afaHus 3 chOPMYIMpPYiTe 3aiady KiacTepu3aLyu.

b. OO6yuuTe HECKOBKO METO/IOB K/laCcTepu3aliu (He MeHee ABYX, Harpumep, k-means, DBSCAN).
O6mwsicHuTe Barll BeIOop. CpaBHUTE pe3y/bTaThl pab0ThI aITOPUTMOB, a TAKXKe TIOTyUYeHHbIe Pe3y/bTaThl C

pe3y/ibTaTaMy PabOThI METO/IOB O0YUEHUs C YUUTE/IEM U3 3a/laHus 4.

c. CpenaiiTe BBIBOJBI

Kpurepuu ouenuBanus (oreHoYHoe cpecTBO - IIpakTHueckoe 3ajaHue)

OneHka Kpurepuu orjeHrBaHUs

3a/iaHKe BBHIMOJTHEHO B MOJHOM 00beMe (BCe MOCTaB/IeHHbIe 33/1auM pelleHbl),
NIPeBOCXOJHO OTBET JIOTMUYeH U 000CHOBaH, 00yYaroIniics OTBeYaeT YeTKO U M0C/Ie/l0BaTe/bHO,
TNOKas3bIBaeT Ir1yboKoe 3HaHHe OCHOBHOT'O U [IOTIOJIHUTe/ILHOIO MaTepuasa

3a,aaH1/1e BBITIOJIHEHO B TIOJTHOM 00Beme (BCE IMMOCTaBJ/IeHHbIe 3aJd4YH pEH_IeH];I),
OT/IMYHO OTBeT JIOTH4YeH U O60CHOBaH, O6y‘l81-0LL]PII>iCH OTBeYaeT UeTKO U I10C/1e10BaTe/IbHO,
TIOKa3bIBaAeT FJIy'6OK0€ 3HaHH€ OCHOBHOT'O MaTepuaJid

OueHb XOPOILI0 3ajiaHue BBITIONIHEHO B MTOJTHOM 00beMe (Bce MOCTaB/IeHHbIE 3a/[aUM PellieHbl),




OueHka Kpurtepuu oLieHUBaHUs

OTBET JIOTHUYeH 1 000CHOBaH, 00yYaroIIniics OTBeYaeT YeTKO U MOC/Ie/I0BaTeTbHO,
TNoKasblBaeT riiyboKoe 3HaHKe MaTepurana, A0MylieHo He Oosiee 2 HETOYHOCTeN
HeNpUHLIMITNAILHOTO XapakTepa

3a/iaHKe BBHIMIOJTHEHO B MOJTHOM 00beMe (BCe MOCTaB/IeHHbIe 33/1auM pelleHbl),

OTBET JIOTMYeH U 000CHOBaH, J0MyIL{eHbl HeTOYHOCTH HEeIPUHLUIHNAIbHOT O

XOpOILIO . "
P XapakTepa, HO 00yJaroIInics TIOKa3bIBaeT CUCTeMY 3HaHHH 110 TeMe CBOUMM

OTBE€TAMM Ha I1OCTaB/IEHHbIE BOITPOCHI

3ajiaHue BBITIONHEHO He B TIOTHOM 00beMe (peltieHo 6osee 50% MoCTaB/IeHHBIX
Y0BJIEeTBOPUTENBHO 3aJau), HO 00yYaroLIUMIACS JOMyCKaeT OMMOKY, HapyllleHa 1Moc/iel0BaTeIbHOCTh
0TBeTa, HO B 1]eJIOM PacKpbIBaeT Co/lep’kaHre OCHOBHOTO MaTepuasa

3a/laHue BBITIOJIHEHO He B MOJTHOM 06beMe (perieHo MeHee 50% MOCTaBIeHHBIX
3a/1au), 00yJaOIUICS 1aeT HeBEPHYIO HH(OPMALIUIO TIPH OTBETE Ha TIOCTAB/IEHHBIE
HEeY/I0B/IETBOPUTE/TLHO Aat), obyuaroy A pry (opwmauy P

3a/]auu, IOTMyCKaeT rpybbie OMMOKH MPY TOJIKOBAaHHK MaTepuasa, IeMOHCTPUPYeT

HEe3HaHHe€ OCHOBHLIX TEPDMUHOB 1 TIOHSITHIA.

3aziaHKe He BBITIOJTHEHO, 00yUaroIUiACs JeMOHCTPUPYeT M0JTHOe He3HaHWe
II7I0X0
MaTepuasa

5.1.2 TunoBsle 3apaHusa (omeHouHoe cpeactBo - ColecefoBaHue) /I OLEHKH
copmupoBanHocTH KomnereHnuu OITK-9:

Ha cobecesjoBanny 1poBepsieTcs], Kak CTYZIeHT OCBOWJI OCHOBHBIe TMOHATHS. OH [Jo/DKeH YMeTh /laBaTh
pa3BepHYThHIN OTBET Ha C/Ie/lyHoIlire BOIPOChHI.

1. YTo Takoe UCKYCCTBEHHBI UHTEJIIEKT?

2. Yo TaKoe c1abbIii (Criel{iaTu3upOBAHHBIN WU TTPUK/IAIHON) UCKYCCTBEHHBIA UHTEIEKT?
3. Uro Takoe CUIbHBINA UCKYCCTBEHHBIN UHTE//IEKT?

4. Uro Takoe riaybokoe o0yueHue?

5. Uro Takoe sKcriepTHas cucrema?

6. UTo Takoe MallMHHOE 00yueHHe?

7. Uto Takoe aHa/U3 JaHHbBIX?

8. Uro Takoe obyueHue C yunuTenem?

9. Yo Takoe obyuaroiijasi BLIOOpKa?

10. UYro Takoe obyuenue 6e3 yunrens?



11. Yrto Takoe kmaccuduKarus?

12.  Yrto Takoe perpeccusi?

13. Yro Takoe kyacrepusaLus?

14. UYrto Takoe uepapxuueckas KjiacTepusalus?

15.  OcHoBHbIe 6MOMMOTEKH M TTPOrPaMMHbBIE CPeZICTBA ZI/Isl PellIeHUsI 3a/jau aHa/I|3a JaHHbIX U MAIlHHOTO

o0OyueHwus.

Kpurtepuu oueHnBanus (oneHouHoe cpecTBO - CobeceoBaHme)

O1jeHKa

Kputepuu orieHuBaHus

MpeBOCXOAHO

OTBeT /laH B MOJHOM 00BeMe (BCe TIOCTaBJIEHHBIE 337Ul PEITIeHbI), OTBET JIOTHUEH
1 000CHOBaH, 00yuaeMblii OTBEUAET YeTKO U TI0C/Ie/[0BaTe/IbHO, MTOKa3bIBaeT
ryboKoe 3HaHHe OCHOBHOTO U JIOTIOTHUTETBHOTO MaTepHasa.

OT/IMYHO

OTBeT COOTBETCTBYeT U3yUaeMol TeMe, CTYZ,eHT KOPPEKTHO OTPa’KaeT OCHOBHBIE
TIPUHLIMIIBI ¥ 3aKOHBI, YUUTHIBAET B JI0K/Ia/le 0COOeHHOCTH COBPEMEHHOT0 JTana
Pa3BUTHS HayKH, CCbUIAETCSI Ha aBTOPUTETHBIX aBTOPOB, MCII0/Ib3yeT 0CTOBEepHbIE
rcTouHuky nHdopmauyu. CTyeHT criocobeH BBIPAa3UTh UL SICHO, YAepP>KUBast
BHUMaHe U UHTepec CJIyliaTess.

OYeHb XOPOLI0

OTBeT /iaH B MOJHOM 00BbeMe (BCe TIOCTaB/IeHHbIe 33/lauk PellieHbl), OTBET JIOTUUeH
1 000CHOBaH, 00y4yaeMblii OTBEUAET YETKO U TI0C/IeI0BATebHO, TIOKAa3bIBAeT
r1ybOKOe 3HaHMe MaTepuasa, JOoMyIeHo He Oosiee 2 HETOYHOCTeH
HEeTNPUHLIMITHAIBHOTO XapakTepa

XOPOIIIO

OTBeT COOTBeTCTBYeT U3y4aeMoli TeMe, CTYZileHT KODPEKTHO OTpa)kaeT OCHOBHbIE
TIPUHLIMIIBI ¥ 3aKOHBI, HO TIPY OTBETE He yUWThIBaeT U/le COBPEMEHHBIX aBTOPOB.
CryzeHT criocobeH BbIpa3UTb CBOM K/leH, HO He MOJKeT IPU 3TOM YZepiKaTh
BHUMaHHUe U UHTepeC CJTylIaTess.

YAOBJ/IETBOPDUTE/IBHO

OTBeT COOTBeTCTBYeT U3yuaeMoli TeMe, HO He B [10JIHOM Mepe pacKphIBaeT ee,
CTYZEHT He CChIJIaeTCs1 Ha aBTOPUTETHBIX aBTOPOB, UCTO/b3yeT Hel0CTOBepHbIE
VICTOYHMKY MH(pOPMAaLMK. PacKpbIBaeT ero cojiep>kaHue, He sIB/sieTcsl YA00HO AJist
BocrpusTusi. CTy/IeHT C TPYZAOM BbIpa)kaeT CBOIO MbIC/Ib, CTaJIKUBAeTCs CO
CJIO’KHOCTSIMU TIPH OTBeTe Ha JOTIOHUTe/TbHbIE BOTIPOCHL.

Hey/I0B/IeTBOPUTE/IbHO

OTBeT He COOTBETCTBYET OOBSIBIEHHOW TeMe WK He PAaCKPBIBAeT ee COZlepKaHHsl.

I1JI0XO0

OrtBeT He ZiaH, 00y4aeMblii IEeMOHCTPUPYET MOJTHOe He3HaHWe MaTeprasa




5.1.3 TunoBble 3ajaHus (oueHouyHoe cpeAcTBO - TecT) ANA oHeHKHM C(HOPMHPOBAHHOCTH
komneteHiuu OITK-9:

. UTo Takoe UCKYCCTBEHHbI UHTe/IEeKT?

® VICKyCCTBEeHHBINM MHTe/IIeKT — 3TO porpaMMa WUy yCTPOUCTBO, UMUTHUPYIOLLlee UHTe//IeKTyaIbHble
Cr1ocoOHOCTH yesioBeKa.

® VICKyCCTBEHHBIN MHTE/UIEKT — 3TO KHOep-MexaHHyeCcKoe YCTPOMCTBO, HAllOJIOBUHY — UEJIOBEK,
HaroJI0BUHY — MalnHa. [lo HUM — 60eBoe I1accH U3 THUIepPCIlyiaBa, YIpaB/isieMoe MUKPOTIPOLIECCOPOM,
MOJTHOCTBI0 OPOHUPOBAHHOE, OUeHb MpoYHoe. Ho cHapy»ku — »KUBast YesioBevecKasi TKaHb: TUI0Th, KOXKa,

BOJIOCHI, KDOBb, BBIPAIL|eHHbIe /171 KHOOPTOB.

e VICKyCCTBeHHBIH MHTe/IEKT — 3TO UCKYCCTBEHHasl HeMPOHHas CeTb, CIIOCOOHast K 00yUeHHI0 1
caMo00yYeHHI0.

2. Yrto TaKoe c1abbIil NCKYCCTBEHHBIA UHTEJIEKT?

e (Cnabblil NCKYCCTBEHHBIN MHTEJIEKT - 3TO IMPOTrpaMMa, YCTPOMCTBO WM TIPOTPAMMHO-aIIapaTHBIN
KOMILIEKC, yMelolljasi pelliaTh TOJbKO HEKOTOPbIN KacC MHTe/UIeKTya/lbHbIX 3a7au.

e (C1abblii NCKYCCTBEHHBINM UHTEIEKT - 3TO Kubopr mogenu ot T-800 no T-888.

e CnabbIit I/ICKYCCTBEHHLIﬁ HWHTEeJIJIEKT - 3TO O,E[HOC]'IOﬁHaH HNCKYCCTBEHHAsA HeﬁpOHHaH CeThb.

3. UTo TaKoe CU/IbHBIN UCKYCCTBEHHbIM MHTEIIEKT?

e CUIbHBIN UCKYCCTBEHHBIN UHTE/UIEKT - 3TO ITPOrpamma, yCTPOMCTBO WM MPOrpaMMHO-anmnapaTHbIN
KOMIUIEKC, TIO CBOUM HUHTeJ/IJIEKTyaTbHbIM CTIOCOOHOCTSM HU B YeM He YCTyTIaroljast Yel0BeKy.

e Cu/IbHBIN NCKYCCTBEHHBIN UHTENJIEKT - 3T0 Kubopr mozenu ot T-900 u BbIie.

e Cu/bHBIN NCKYCCTBEHHBIN UHTEJIEKT - 3TO /t0bast riyboKas HelipoHHas CeTb, yMeloljas pelliaTh 3a/jauu
KJ1accuUKaly U perpeccuy.

4. Urto Takoe 3KCIepTHas cucrema?
e DKCIlepTHasi CUCTeMa - 3TO MPOrpaMMHasi CUCTeMa MO3BOJISOLLas pelliaTh 3alauyl UCKYyCCTBEHHOTO
WHTEJIJIEKTA C TIOMOIIIBIO TTPABU/I, CPOPMYTMPOBAHHBIX IKCIIEPTOM, COCTAB/ISIOMIUX 0a3y 3HAHUI O TTpeMETHON

o0JiacTy.

® SKCHepTHaH CHUCTEMA - OTO KOJIJIEKTHUB 3KCIIEPTOB B ,E[aHHOfI HPEAMQTHOﬁ O6]'I{:1CTI/I, peniarommux
HWHTEJ/IJIEKTYa/IbHbI€ 3aJa4l.

e OKCrepTHasi CUCTeMa - 3TO UCKyCCTBeHHasi MHOTOC/IOMHAs HeMPOHHas! CeTb.



5. Uro Takoe MalIMHHOE 00yUyeHue?

e MaimHHoe 00yJeHue - 3TO MOAX0/, B UCKYCCTBEHHOM WHTE/JIEKTe, OCHOBAHHBIM Ha MOCTPOEHUH Mojienel
(pelaroIux rpaBu/I) 10 AaHHBIM.

e MarmHHoe 00yJeHue - 3TO cKcTeMa 00yUYeHHUs MPY MTOMOIIY WH(GOPMAI[UOHHBIX U 37IEKTPOHHBIX
TeXHOJIOTUH.

e MammHHoe o0y4eHHe - 3TO Lje/ieHarpaB/ieHHOe 00BbeKTHBHOE OTPaykeHre [1eiCTBUTETbHOCTH

6. Uro Takoe aHa/MU3 JaHHBIX?
e AwHanu3 JaHHBIX - 3TO U3BJIEUeHNEe 3aKOHOMEPHOCTeN 1 3HaHWM U3 JJaHHBIX.

e AHanu3 JaHHBIX - 3TO MO/X0/] B MALTMHHOM 00yUueHHH, OCHOBaHHBIN Ha UCTIO/IHb30BaHUU TTyOOKHX
HelpPOHHBIX CeTel.

e AHanu3 JaHHBIX - 3TO U3BJleyeHre 3aKOHOMEPHOCTEH C TIOMOLLBIO 3HaHU, C(hOPMYTMPOBAHHBIX
5KCIIePTOM.

7. Uro Takoe obyuaroirjasi BLIbOpKa?

e (OOyuarorjasi BLIOOpPKaA - 3T0 HAOOp 00BEKTOB (BXO/IOB) C U3BECTHBIM [I/IsI KAXKJOT0 00beKTa 3HaUeHHEM
oTBeTa (BbIX0/ja, METKH, LleJIeBOM MIepeMeHHOM ).

e (OOyuaromiast BEIOOpKa - 3TO0 HAOOp 00BEKTOB, KOTOPBIE TI0/Ib30BaTe /b BLIOMPAET [IJIsi CBOETr0o 00yUeHUs..

e (OO6yuarorjas BEIOOpPKA - 3TO HA0Op 00BEKTOB, KOTOPKIE UeIOBEK YZasseT U3 6a3bl AHHBIX [J1s
3(QGeKTHBHOTO 00yUeHUs.

8. Uro Takoe obOyueHue C yunuTenem?
e OO6yueHue C yunTesieM - 5TO [IOCTPOEHUEe MOJEe/H 110 JaHHbIM.
e OOyueHye C yUuTesIeM - 3TO pellieHHe 3a7lad C TIOMOIIIbI0 MHTe/UIEKTYaIbHOr0 TIOMOLIHYKA.

e OOyueHue C yuuTeseM - 3TO 3a/jaua pa30reHust JaHHbIX Ha IPYTIBI TOXOXKKX JIPYT Ha /Ipyra 00BHeKTOB.

9. Yro Takoe obyuenue 6e3 yunrens?

e OOyuenue 6e3 yuuTess - 3TO yCTaHOB/IEHHe CTPYKTYPHBIX CBOWCTB Habopa 00beKTOB.



e OOyueHue 0e3 yunTes - 3T0 00yueHUe UejioBeKa UM po0oTa T0/Ie3HBIM HaBbIKaM 0€3 MHTe/IEKTya/TbHbIX
TTOMOII[HUKOB.

e (OO6yueHue 6e3 yuHTess - 3TO 3a/1aUa OTpe/ieJIeHHs 10 JaHHBIM KaTeropuaibHbIX 3HAUeHHH.

10. Uro Takoe KnaccudukaLys?
e Knaccudukarys - 3To 3aa4a 00yueHHs C yuuTesneM, B KOTOPOH OTBET - 3TO HOMep Kjiacca.
e Kyaccudukanys - 3To 3a71aua ornpe/iesieHus 1o [aHHBIM UHC/IOBBIX 3HAUEHUH.

e Knaccudukaius - 3To 3a7aua o0yueHus 6e3 yuuTessi, B KOTOpoi Heo6X0AUMO pa3bUTh JJAHHBIE HA TPYIITIBI
TOX0XKUX 00BEKTOB.

11. Yro Takoe perpeccus’?

e Perpeccus - 3T0 33/iaua 00yueHusi C yunTesieM, B KOTOPOM OTBEThI IPUHMMAIOT KOJIMUeCTBEHHbIe
(4rcnoBbIe) 3HAUEHHSI.

e Perpeccus - 3TO 33/iaua, B KOTOPOM HEOOXOIUMO Pa30MTh MHOXKECTBO OOBEKTOB Ha TPYIIITbI TIOXOXKUX JAPYT
Ha ZIpyra oOBeKTOB.

e Perpeccus - 3TO 33laya 00yUeHHs C yUUTeieM, B KOTOPO He0OXOJUMO OTpeZie/IUTh 10 JaHHBIM HOMep
KJacca.

12.  Yro Takoe KaacTepu3anus’?

e KiacTtepusanus - 3T0 33/jaua 00ydeHus 6e3 yuuTesisi, B KOTOPOM HEOOXOMMO pa3buTh JJaHHbIE Ha TPYIIIThI
TIOX0’KUX 00BEKTOB.

[ J K.HaCTepI/IBaI_II/IH - 9TO 3aJa4a O6y‘—IEHI/IH C yuuTesiem, B KOTOpOﬁ HEO6XO,Z[I/IMO OorpeeynTb 10 JaHHBIM
HOMep Kjiacca.

L4 KﬂaCTepI/BaL[I/IH - 3TO 3aJd4a 06y‘-IEHI/IH C yuuresieM, B KOTOpOﬁ OTBETBI IDUHHUMAIOT KO/JIMUECTBEHHbIE
3HAUeHus.

13. Uto Takoe nepapxuueckas KjacTepusalus?

e llepapxuueckas KiacTepr3arnys - 3To 3a71aua oOyueHus 6e3 yunresisi, B KOTOPO He0OXOMMO TTOCTPOUTH
vepapxui0 00HEKTOB, B KOTOPOU BepIIMHEe COOTBETCTBYET «K/IacTep», COAEePrKalliyii Bce 00beKTHI, U Ha KaXKAOM
YPOBHe KaXKZbIii Knactep pa3brBaeTcs Ha /jBa Wi 6osiee MOAK/IaCTEpPOB.



e lepapxuueckas KiacTepU3alys - 3TO 3a/jaua KjacCu(UKaliy, B KOTOPOU KaXKIblii 00BEKT MOXKET UMETh
HECKOJIbKO METOK.

e lepapxuueckas KJlacTepU3alUs - 3TO METO/] PeIlleHHsT 3ajaull K/IaCTePU3arivy C TIOMOII[bI0 HepapXyuu
HelPOHHBIX CeTel.

Cﬂe/:[y}oume BOIIPOCHI IpeArioiararoT BBOA Ync/id.

OtBeT criefiyeT 3amucaTh B CKOOKax.

14. Poct peTeii B TpyIirie AeTCKOT0 Cajja 3a/1aeTcsl CIeAYIOIIMMU 3HaYeHUs MU (B CM.):
118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

e Haiigure menuany ()

e Haiifure HIDKHUM KBapTUIIb ( )

e Hailigure BepxXHMI1 KBapTUJb ( )

15. Bec geteii B rpyIire eTCKOTO cajia 3a/1aeTcsi 3HaUeHUsIMU (B KT):
23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

e Brunciute cpefiHee ()

e BruncinTe HeCMell[eHHYIO OLIeHKY Aucriepcuu s2 ()

e Ha ocHoge HECMeLLIEHHOI‘/JI OLIEHKHM AXUCIIE€PCHUU BBIUNC/IINTE OLJ€HKY CDeJHEKBAAPATUYECKOIr'0 OTK/IOHEHUA S

0)

16. Ha TecroBoii BeIOOpKe, cosiepxkarteit 2000 n3obpakeHuit KOTUKOB U cobauek (950 kotukos, 1050
cobauek), HelpoHHas1 ceTb copepitmia 202 ommbku: 76 KOTUKOB ObI/TM K/IaCCU(HUIIMPOBAHBI Kak co0auk, a 126
cobauek — Kak KOTUKHU. CUMTast MoJI0>KUTETbHBIM — K/IacC Co0auek, BLIUMC/IUTE METPUKU:

® Accuracy ()

e FError()

e Precision ()

e Recall ()

e Fl-mepa()



OTBeT OKpyr/uTe A0 3 NpaBWIbHbLIX LU(p T0C/Ie AeCITUUHOM TOUKH.

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

Ouenka Kputepun ouieHuBaHUs
[IPeBOCXO/HO 100 % npaBUIBHBIX OTBETOB
OT/IMYHO 90-100% mpaBU/IbHBIX OTBETOB
OUYeHb XOpOLLIO 70-89% rnipaBUIBHBIX OTBETOB
XOpO11I0 60-69 % rpaBUIBHBIX OTBETOB
YZ0B/IETBOPUTEJILHO 50-60% rnpaBUIBHBIX OTBETOB
HeyI0B/IeTBOPUTETEHO 40-50 % npaBUIBHBIX OTBETOB
TJI0XO Menee 40 % npaBUIBHBIX OTBETOB

5.2. OnucaHue MIKa/I OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTaljuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJI0XO0 XOPOLIO OT/IMYHO MPEeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IBHO X0poIIo
ocTH
KOMIIeT
eHIUH
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3a4YTeHOo
eHus
KOMIIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHUU B obBeMe YposeHb
TeOopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUM HIDKe L 1o11eM 3HaHUH B
HeB03MO>KHOCTb 1l ypOBeHb 1o1eM COOTBETCTB
MHHHMa/bHbIX o rporpamMme obneme,
3HaHUSA | OL|EHUTb NOJHOTY N 3HaHUM. rporpamme yiolleM
o TpeboBaHHMH. MOJrOTOBKU MpeBbILIAOLe
3HaHUI [JonyieHo TOJTOTOBKH rporpaMme
Nmenu mecTo . Jomny1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy6ble ommbKu HEeCKOJ/IbKO [O/JrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocsi ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormboK
oruboK
OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemMoHCTp
MUHHUMaJIbHBIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBAaHbl | TPUPOBaHbI | MPOBaHBI BCE
YMeHHH. 3a7lau He OCHOBHBIe BCE BCe BCE OCHOBHbIE®
Ymenust | HeBo3MOXXHOCTB MPOZIEMOHCTPUP | YMeEHUSI. OCHOBHBbIe OCHOBHBIe OCHOBHBIe yYMeHuUsl.
OLIeHWUTb Ha/lMuue | OBaHkI PerieHs! YMeHUSI. YMEHUSI. yMeHUsI. PereHe! Bce
yMeHHU OCHOBHbIe THUIIOBbIE Pemensl Bce | PemteHsl Bce | PerteHbl OCHOBHBI®
BCJ/Ie/ICTBUE ymenus. Umenu | 3afaun ¢ OCHOBHbIe OCHOBHbIe BCE 3aiauu.




OCHOBHBIE
3a/jaum C
3a71auu C A
3a/jauu. OT/e/IbHBIM
HerpyObIMH | HerpyObIMU
BeimonHens! | u
ommbKaMu. | oummbKamu.
BCe 33laHNsI | HecylecTB | BoIrmosiHeHbI
BrinonHensl | Belno/HeHs!
OTKasza B TI0JTHOM €HHBIMH BCe 33/laHusl, B
MecTo rpy0Obie BCE BCe 3aJaHus
obyuatolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTopble | H, obbeme Ge3
He B o0beme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
o6beme d
3a/laHuisl B
HeJjoueTaMu
TIO/THOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITposeMoHC
6a30BbIX ITpu perennu o TPHPOBaHBI TPUPOBAaHBI
bIii Habop TPUPOBaHBI ITposeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBbIe HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a71au He HAaBBIKH TIPH Tpu .
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HaluuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagblku perIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3a7a4 6e3 HeCTaHZJapTHbI
OTKasza MecTo rpy6Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ0ueToB
HeJloueTaMu
IITkasa oneHMBAHUA MPH IIPOMEKXYTOUHOH aTTeCTalMU
OueHka YpoBeHBb NO/JrOTOBKH
TIPEBOCXO/{HO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce komrmeTeHIMM (YacTd KOMIIeTeHIMH), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa yPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIIIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMM), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpUTeNb | Bce KommeTeHIuM (J4acTW KOMIIeTeHIWi), Ha ¢OpMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO [JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{is ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpo/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OITK-9



10.

11.

12.

13.

YTo Takoe UCKYCCTBEHHBIH UHTE/IEKT?
Yro Takoe cabbiii (Crieranu3upOBaHHbIM WK TPUKIAZHON) MCKYCCTBEHHBIN WHTE/IIEKT?
YTo Takoe CUTbHBIN UCKYCCTBEHHBIN UHTE/IEKT?
Uro Takoe 3KCrnepTHast cucreMa?
YTo Takoe MalIMHHOE 00yueHue?
Yrto Takoe aHa/M3 aHHBIX ?
Yro Takoe 00yUeHHe C yUUTeNemM?
Yro Takoe obyuaroIrias BbIOOpKa?
Yro Takoe oOyueHue Oe3 yuutens?
Yro Takoe kinaccuduKarus?
UTo Takoe perpeccus’?
Uro Takoe KiacTepysarus?

Uro Takoe uepapxuueckas Kjiacrepusanus?

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun ouieHnBanus

Bce KOMIIeTeEHIIH (‘—IaCTI/I KOMHETEHHHﬁ), Ha q)OpMI/IPOBaHI/Ie KOTOPBIX HallpaBJ/ieHd AUCLUIT/IMHA,

3a4TeHO
copMHPOBaHbI HAa YPOBHE HE HIDKE «y/I0B/IETBOPUTETEHO»
He
Xorsi 661 0/fHa KOMIIeTeHLIMsI CHOPMHUPOBAaHA Ha YPOBHE «HEYAOBI€TBOPUTETEHO»
3a4TeHO

6. YueOHO-MeTOfMUeCKOe M HH(}OpMaOHHOe o00ecrieyeHHe JUCHUILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. BoponuHa B. B. Teopus 1 npakThKa MallIMHHOTO 00yueHws : yueOHOe rocobue / BoponuHa B. B. -
YnbsiHoBcK : YAI'TY, 2017. - 290 c. - Bubauorp.: JoCTynmHa B KapTOuKe KHUrH, Ha caite OBC JlaHb. -
Kuwra u3 konnekuyuu Ynl'TY - ndopmatuka. - ISBN 978-5-9795-1712-4.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=750984&idb=0.

2. bananoB A. H. VckyccTBeHHbIH UHTe/eKT. [loHnMaHue, MpUMeHeHue U TIepCTeKTUBbI : YUeOHUK JiIst
By30B / bananoB A. H. - Caukr-ITetepOypr : Jlanb, 2024. - 312 c. - Kuura u3 Kosuiekiyu JlaHb -



Nudopmaruka. - ISBN 978-5-507-49392-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=899642&idb=0.

[ononHuTenbHas TUTepaTypa:

1. bacanuu IaBen [ImutpueBud. Mogenu U MeTO/bl MHTe/IIEKTYa/IbHOW TIO/IeP>KKH TPOLIeCCOB
TIPUHSTHUS pelleHuH : yuebHo-MeToamrueckoe ocobue / I1. 1. bacanuH, K. B. be3pyk, M. B. Pazaesa ;
HHI'Y um. H. . JTobaueBckoro. - Hwkuanit HoBropoy, : 3a-so HHI'Y, 2018. - 134 c. - Tekcr :
3/1IeKTPOHHBIH., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=822376&idb=0.

2. BananoB A. H. MammHHOe 00y4yeHHe ¥ MCKYCCTBEHHBIV MHTE/IEKT : yueOHoe rmocobue Jiist By30B /
BananoB A. H. - Caukr-IletepOypr : Jlanb, 2024. - 172 c. - Kaura u3 kosuiekiyu Jlanb - IHpopMaTHKa. -
ISBN 978-5-507-49194-0., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=898832&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM ICIUTUIAHBI):

1. Python: https://www.python.org/

2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUU [IIsI TIPOBeZIEHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKy/crietiianbHoCcTH  44.03.05 - Tlemaroruueckoe o6pa3oBaHue (C JByMSI TIPOMUIIMH
TIOAATOTOBKH).

ABtop(b1): drogskoB Anekcert AnleKCaHAPOBUY, KaHAWJAaT MeJULMHCKUX HayK.
3aBenytomuii kadgeapoii: [IroaskoB Anekceil AnekcaHApOBUY, KaHAUAAT MeAULIMHCKUX HayK.

[TporpamMma oo6peHa Ha 3ace/jJaHUM MeTOANUeCKOM Komuccuu ot 4.12.2024, ripotokost Ne 20.
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