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OYHO-3a0YHasl
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2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Ouciuniiaa ©T/1.02 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)

mexHosnoeull u
UCNOb308aMb UX 0/151

OIIK-6.2: Hcnonbzyem
NpuHyunbl pabome!

mexHonoaull 0/151 pewleHus
3a0au npogeccuoHanbHoll
desimeabHOCMU.

B603MOJHCHOCMU UX NpUMEHEeHUA

ons peweHus npakmudyeckux

peweHus 3adau COBPEMEHHBIX 3a0au, 8 mom yucne
npogeccuoHanbHol UH(pOPMAYUOHHBIX omeuecmeeHHO20 Npou3eoocmea
desime/sibHOCMU

npu pewieHuu 3a0ay
npogeccuoHanbHol
desimeabHOCMU,NOPSAOOK NOUCKA
U aHanu3a mexHuueckoll
doKymMeHmayuu no
UCNONb308AHUIO NPOPAMMHO20
cpedcmaa, 8bibopa u
UCNO0/b308aHUSI HEOOXOOUMBIX
¢yHKYyUll NnpO2PAMMHBIX
cpedcme 04151 peweHust
KOHKpemHotl
3a0a4u,cospemeHHble
uH(popmayuoHHble mexHon02UU
U npo2pammHble cpedcmed, 8
mMoM uucsne omeuecmeeHHO20
npouseoocmeda, npu pelieHuu
3a0au npogeccuoHabHol

dessmesbHOCMU

OIIK-6.2:

Ymemb pewiamb npakmuueckue
3a0auu ¢ NOMOWbio
co8peMeHHbIX UHPOPMAYUOHHBIX
mexHosoeull u kaaccugpuxkayuu
Npo2pammHbIX cpedcma,
HaxoO0umb U aHaAU3UpPO8AMb

MexHUYeCKy0 0OKyMeHmayuro

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-6: CnocobeH OIIK-6.1: IToHumaem OIIK-6.1: CobecedosaHue
NOHUMAamMb NPUHYUNbL | npuHyunbl pabombl 3Hamb cogpemeHHble Tecm 3quém:
pabomb: CO8pPEeMEHHbIX UHpopmayuoHHble mexHonoauu | IIpakmuueckoe KOHMDObHbLE
COBPEeMEHHbIX p
UH(pOPMAYUOHHbBIX u Kaaccugukayuro 3adaHue
UH(POPMAYUOHHBIX . 60npochbl
mexHono2uil. NPO2PaMMHbIX Cpedcma u




NO UCNO/b308AHUIO
npoepammHozo cpedcmed,
8blbUpamsb U UCNONb308aMb
Heobxodumble pyHKYuu
Npo2pamMmHbIx cpedcmes 0151
peuleHus KOHKpemHoll 3adauu,
NpuMeHsimb cospeMeHHble
UHGOpMAayUOHHble MeXHoA02UU
U npozpammHble cpedcmed, 8
MOM UuC/le omeuecmeeHHO20
npouseo0cmea, npu pewleHuu
3a0au npogeccuoHanbHol

dessimenbHOCMU

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 Tpya0oeMKOCTb AUCLUII/IUHBI

OYHO-3d0YHaA

O01ias Tpy/j0eMKOCTBb, 3.e. 1

Yacos 1o yue0HOMY IJIaHY 36

B TOM YHCJIe

ayUTOpPHbIE 3aHATHSA (KOHTAaKTHas padoTa):

- 3aHATHUS JIeKIJHOHHOI'0 TUIIA

- 3aHATUS CEMHHAPCKOI0 TUMA (MPaKTHYeCcKue 3aHATHs / TabopaTopHbIe PadoTh)

- KCP 1

caMocTosTe/IbHaA padoTa 19

ITpomexyTouHas arrecTanysa 0
3auét

3.2. CopepkaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Koauuecmeda

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimull)

HanmeHoBaHve pa3/esioB ¥ TeM AWUCLUTUIAHbI Bcero B TOM UHCJIe
Yyachbl
( ) KonTakTHas pabora (paboTa Bo
B3aUMO/IeHCTBUH C TIperiofiaBaTesiemM),
Yyackl U3 HUX
3aHATHS CamocTrosiTe/ibHast
CeMHHapCKOro paGora
3aHsATHS THTIA obyuarorerocs,
JIEKLJMOHHOTO | (TpaKTHueckue | Bcero Hackl
THIa 3aHsATHsA/1abopa
TOpHBIE
paboThI), Uackl
0 0 0 0 0
& b b & &
0 0 0 0 0
Tema 1. [TocTaHOBKM ¥ IpUMepEI 3a7a4 7 2 1 3 4
Tema 2. Beegenue B si3b1k Python 8 2 2 4 4
Tema 3. OnmcaTesnbHasi CTaTUCTHKA U pa3BeJJOYHBIN aHa/IN3 JaHHBIX 8 2 2 4 4




Tema 4. 3agaun KnaccuyKalvy U perpeccun 7 1 2 3 4
Tema 5. 3agaun o6yuenusi 6e3 yuuresns 5 1 1 2 3
ArtTtectauus 0

KCP 1 1

HWTtoro 36 8 8 17 19

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI

Tema 1. [TocTaHOBKY ¥ IIPUMeEpHI 3a/jau.

BBejieHrie: 0CHOBHBIE MTOHATHS 1 33la4i MallIMHHOTO 00yueHusi. [TocTaHOBKa 3a/ilauu: oripe/iesieHye 1ieeid 1
TpeboBaHMi K aHa/MM3y JaHHBIX. COOp JaHHBIX: BEIOOP NCTOUHUKOB, METOZI0B cOOpa ¥ OUMCTKH /IaHHBIX.
O6paboTKa /JaHHBIX: TIpeoOpa30BaHue U CTPYKTYPU3ALWsl JaHHBIX [J1s1 aHa/M3a. Busyanu3aiust JaHHbIX:
TIpe/icTaB/IeHUe JJAHHBIX B TpapueckoM BU/ie [IJisl JIyUIllero MOHUMaHusl. AHaMN3 JIAHHBIX: TPUMeHeHHe
CTaTUCTUYECKUX METO/IOB U MAILIMHHOTO 00yUeHus /1S BbISIBJIEHHUS 3aKOHOMEePHOCTEH 1 3aBUCMOCTeH.
VHTepripeTalyisi pe3y/ibTaToB: 00bsICHEHHE TTOJYYeHHBIX Pe3y/IbTaTOB U X IPUMEHNMOCTE B KOHTEKCTe
MOCTaB/IeHHOM 3a/JauM.

Tema 2. BBefieHre B IporpaMMHUpOBaHue Ha si3bike Python. Y craHoBKa mporpaMMHOro obecrieueHust i OCHOBBI
CHHTaKcHca s13bika Python. Ba3oBble THIIBI JAHHBIX: UKC/IA, CTPOKH, CITUCKH, KOPTEXKH, C/TIOBAapH, MHOKECTBA.
BBog u BeBOZ B Python. ®yHKUMM U uTepatopsl B Python. DnemMeHTs! pyHKLMOHAIBHOTO POrPAMMUPOBAHHUS.
Kraccet 1 06wekTsI B Python.

Tema 3. OnuvcarenbHasi CTaTUCTHKA U pPa3BelOUHbIN aHau3 JaHHbIX. TabnuuHeii MeTos. I'paduueckuii MeToI.
PacuéT cTaTUCTUYeCKUX ToKa3aresiei.

Tema 4. 3afaun KnaccupUKaLUKU U perpeccu.

3aziaua KacCUUKaIMU: omnpe/ie/ieHre PUHAZJIEXXHOCTH 00beKTa K OJJHOMY M3 HECKOIbKHX K/TaCCOB Ha OCHOBE
€ro XapaKTepHUCTHK. Jloructrueckast perpeccust. lepeBbsi perieHnii. HelipoHHbIe ceTH. 3a/jaua perpeccum:
MPOrHO3MPOBaHYe 3HaueHUsI HeMPepPhIBHOM BeTMYMHBI HA OCHOBE BXOZHBIX JaHHBIX. JIMHelHast perpeccusl.
Tema 5. 3aaun 00yueHust 6e3 yuuTess.

OO6yueHne 6e3 yunTess: orpe/iesieHre ¥ IPUHLMITEI paboTel. [IpenMyiijecTBa U HeIoCTaTKK 00yueHus Oe3
yuuTesisi. 3aZiauu, peliaemMble C IOMOIIIbI0 00yueHus: 6e3 yuutens. Meto bl 00yueHus 6e3 yuuress:
K/IaCTepHBIN aHa/n3; BbIsIBIIeHe aHOMaJIii; HaX0XKeHKe acCoL[halivi.

4. YueDHO-MeTOANUYECKOE 00ecrieueHrne CaMOCTOATEe/TbHON PaboThl 00yJarIUXCA

CamocrosTenbHass paboTa 00ydaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM [IJIsl TeKYIero KOHTPOJISi U TIPOMEXYTOUHOM aTTeCTallud T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIeHHBIM B TI. 5.

https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. @oHA OLEHOYHBIX CPeACTB [/l TeKyIllero KOHTPO/isi YyCIIeBaeMOCTH U IPOMEeXYTOUYHOU
aTrTecTalyH M0 JUCLHII/IHHE (MOAY/II0)

5.1 TunoBbie 3a/laHHUA, HEOGXOAI/IMBIE AJId OL€éHKM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBejeHHUU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl€HUBAHUA:



5.1.1 TumnoBble 3ajaHusa (oueHouHoe cpeacTBO0 - CobecefoBanue) [Jisi  OLEHKH
chopmupoBanHocta KommnereHnuu OITK-6:

Ha cobecemoBanuy rpoBepsieTcsi, Kak CTY/IeHT OCBOWJI OCHOBHbIe MOHATUs. OH JI0/KeH YMeThb JJaBaThb
pa3BepHYTHIM OTBET Ha C/ie/lytoIe BOIPOCHI.

UTo Takoe UCKYCCTBEHHbIN UHTEJITIEKT?

Yro Takoe cabbIi (CrieraTu3upOBaHHbIN WM TTPUKJIAJIHOM) UCKYCCTBEHHBIN UHTEJIIEKT?
UTo Takoe CU/IBbHBIN UCKYCCTBEHHBIN UHTE/IEKT?

Yro Takoe ryiybokoe oOyueHue?

Uro Takoe 3KCIiepTHas cucrema?

Yro Takoe MalMHHOE 00yueHue?

Uto Takoe aHaMMU3 JaHHBIX?

Yro Takoe oOyueHue C yunrenem?

Yro Takoe obOyuaroiriast BEIOOpKa?

L ONUT AW =

10. Yro Takoe 0OyueHue 6e3 yunTesns?

11. Uro Takoe KiaccupuKanus?

12. Urto Takoe perpeccusi?

13. Uro Takoe KiacTepusaLys?

14. UTo Takoe vepapxuyeckas Kjiacrepu3aLus?

15. OcHoBHble OMO/MMOTEKM M TIporpaMMHble CpefiCcTBa [ pelleHrsl 3ajlay aHaiv3a

JaHHBIX 1 MaIlIMHHOI'O 06y‘-IEHI/IH.

Kputepun onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

OreHka Kpurepuu orLieHMBaHUs

3a4TeHO CTy,Z[eHT Aan pa3BepHYTblﬁ OTBET Ha BCe BOIIPOCHI.

He 3auTeHO | CTyJieHT OTBETW/ TOJIbKO Ha YacTh BOIPOCOB U/IM /a1 HePa3BepHYThI OTBET Ha BCe BOIPOCHL.

5.1.2 TumnoBbie 3afaHusa (omeHOUHOe cpeacTBO - Tect) AiIA OLEeHKH CHOPMHUPOBAHHOCTH
Komnerenuu OIIK-6:

1.Uto TaKkoe HCKYCCTBeHHBII HHTE/I/IeKT?

® VICKyCCTBEHHBIN MHTE/UIEKT — 3TO [POrpaMMa WK YCTPONCTBO, UMUTUPYIOLIEe UHTE/JIEKTYaTbHbIE
CNoCcoOHOCTH YesIoBeKa.

® VICKyCCTBEHHBIN MHTE/UIEKT — 3TO KUOep-MeXaHHUeCKOe yCTPOHCTBO, HAllOJIOBUHY — U€JIOBEK,
HarosIoBUHY — MaruuHa. [To HUM — G0eBoe I11acCH U3 TUIepCIliaBa, yIpas/isieMoe
MUKPOIIPOLIECCOPOM, TIOTHOCThEO GPOHHUPOBaHHOE, OueHb pouHoe. Ho cHapy»Ku — >KuBast
yejioBeueCKasi TKaHb: TJIOTb, KOXKa, BOJIOCHI, KDOBb, BbIpAlljeHHbIE 151 KHOOPToB.

® VICKyCCTBEHHBIN MHTE/UIEKT — 3TO UCKYCCTBEHHAsi HeHPOHHas! CeTh, CIIOCOOHast K 00yUYeHUI0 U
CaMOo00yUeHHrO.

2.9rto0 Takoe ¢;1a0bIi HCKYCCTBEHHbBIH HHTE/IEKT?

¢ (Crnabblii HICKYCCTBEHHBIN UHTE/UIEKT - 3TO MPOTPaMMa, yCTPOMCTBO WA TIPOTPaMMHO-arapaTHbINA
KOMILJIEKC, YMETOITIasi PeliaTh TOJBKO HEKOTOPBIN K/IaCcC UHTeUIEKTYa/lbHBIX 3a/au.



e (Cnabblii MCKYCCTBEHHbBINA UHTEJIEKT - 3TO KMbopr mozemu ot T-800 go T-888.
¢ (Crnabblii HICKYCCTBEHHBIN MHTEJIEKT - 3TO O/HOCTONHAsI ICKYCCTBEHHAsA HeMPOHHAS CeTh.

3.UTo Takoe CU/IBHBIN HCKYCCTBEHHbIN UHTE/I/IEKT?

¢ CwIbHBIM UCKYCCTBEHHBIM MHTE/IEKT - 3TO MPOrpaMMa, YCTPOMCTBO WM POrpaMMHO-aIapaTHbId
KOMIL/IEKC, TI0 CBOMM HMHTeJUIEKTYabHBIM CITOCOOHOCTSIM HU B UeM He YCTYTIaloliast YeJioBeKy.

¢ CuU/BbHBINA UCKYCCTBEHHBIN UHTEIIEKT - 3TO KHOopr Mozienu ot T-900 u BbIie.

¢ CwIbHBIN UCKYCCTBEHHBIM MHTE/UIEKT - 3TO JiF00ast T/1yOoKast HepOHHast CeTh, yMerolljasi PelaTh
3a7,auM KjaccuuKaly U perpeccuy.

4.YTto Takoe 3KcriepTHasa cucrema?

® OKCrepTHasi CUCTeMa - 3TO MporpaMMHasi CUCTeMa, MO3BOJISIIOLAs pellaTh 3a4aur UCKYCCTBEHHOT O
HHTE/I/IeKTa C MIOMOIIIBIO TIpaBH/I, CHOPMY/IMPOBAHHBIX SKCIIEPTOM, COCTAB/ISIONIMX 0a3y 3HaHHUH O
rpeIMeTHOH 00/1acTH.

e DKCIepTHasi CUCTeMa - 3TO KOJIJIEKTUB 3KCIIEPTOB B ZIAHHOMW MPeIMETHON 06/1aCTH, pellaroIiyx
VHTe//IeKTyasbHble 3a/lauM.

® DKCIIepTHas CUCTeMa - 3TO UCKYCCTBEHHasi MHOT'OC/IOMHasi HeHpOHHas! CeTb.

5.UT0 Takoe MalIMHHOE 00yueHHe?

¢ MamrruHHOe 00yueHue - 3TO MOXO0/ B UCKYCCTBEHHOM MHTE/IIEKTe, OCHOBAHHBIN Ha TIOCTPOEHUH
Moziesieli (peliatoIux rMpaBuI) 1o AaHHBIM.

¢ MamHHOe 00yueHue - 3TO CUcTeMa 00yUeHHs TIPU MIOMOITY HH(OPMAITMOHHBIX U 3/IEKTPOHHBIX
TEeXHOJIOTUM.

¢ MammHHOe 00yUeHue - 3TO 1je/IeHanpaB/ieHHOe 00BeKTHBHOE OTPaXKEHHEe eCTBUTETbHOCTH

6.YTo0 Takoe aHa/IM3 JAHHBIX?

® AHanu3 laHHbIX - 3TO U3B/leUeHNe 3aKOHOMEepPHOCTel U 3HaHUM U3 laHHbIX.

* AHa/u3 JaHHBIX - 3TO MOJX0/] B MAllIMHHOM 00y4YeHUH, OCHOBaHHBIN Ha MCT0/Ib30BaHUHU TTyDOKUX
HEWPOHHBIX CeTel.

® AmHanu3 JaHHBIX - 3TO U3BJ/IeUeHHe 3aKOHOMEePHOCTel C TOMOLBI0 3HAHUH, CHOPMYIMPOBAHHBIX
9KCIIEPTOM.

7.Uto Takoe o0yuaromiasi BbIoopka?

¢ OOyuarorrias BIOOPKa - 3T0 HA60p 00HEKTOB (BXO/IOB) C U3BECTHBIM /IJIsl KaXK/IOT0 00heKTa 3HaueHreM
oTBeTa (BbIX0/Ia, METKH, L]eJIeBOM MepeMeHHOM).
¢ OOyuaroiias BEIOOPKa - 3T0 Habop 00BEKTOB, KOTOPBIE 110/Tb30BaTE/b BHIOMPAET /I/Isi CBOero 00yJyeHusl.
¢ OO6yuyarorasi BbIOOPKA - 3T0 HAOOp 00BEKTOB, KOTOPBIE YesI0BeK yassieT u3 0a3bl JaHHbIX IS
3¢ deKTUBHOTO 00yUeHUsI.

8.Urto Takoe o0yuyeHue c yuutesnem?

* (OOyueHHe C yuHTesIeM - 3TO [TOCTPOEHHEe MO/IeJH TI0 JaHHBIM.
¢ (OOyueHHe C yuHTesieM - 3TO pPelleHHe 3a/jau C TTOMOIILI0 UHTe/JIeKTyaTbHOTO IOMOIITHHUKA.
¢ (OOydeHHe C yUuTeNIEM - 3TO 3aZiaua pa3breHUst JaHHBIX Ha TPYIITBI TIOXOKUX APYT Ha Apyra 00bEKTOB.

9.9To Takoe o0yueHue 0e3 yuuress?

* (OO6yueHue 6e3 yunTeJs - 3TO YCTaHOBJIEHWE CTPYKTYPHBIX CBOMCTB Habopa 0OBEKTOB.

* OOyuenue 6e3 yunTess - 3To 00yuyeHHe uesoBeKa UM poOOTa TOIe3HBIM HaBbIKaM 0e3
VHTEJIIEKTYa/TbHbIX TIOMOIITHHUKOB.

* OO6yueHue 6e3 yunTeJs - 3TO 3aJja4a OMpe/ie/IeHus 10 JaHHBIM KaTeropyuajbHbIX 3HAUeHUH.

10.9to0 Takoe kjiaccupukanusn?



Knaccudmkauys - 370 3a7jaua 00ydeHus C yuuTesieM, B KOTOPOW OTBET - 3TO HOMep Kjacca.
Krnaccudukanys - 370 3a/1aua ornpeiesieHus 10 JAHHBIM YUCTOBBIX 3HAUEHUMH.

Knaccudmukauus - 310 3aaua o0ydeHust 6e3 yuuTesisi, B KOTOpPOW He0OX0AUMO pa3duTh JaHHbIe Ha
TPYIITBI TIOX0KUX 00BHEKTOB.

11.Y9To Takoe perpeccus?

Perpeccus - 3T0 3ajjaua 00yueHUs C yUnUTe/IeM, B KOTOPOU OTBEThHI TPUHUMAIOT KOJTMUECTBEHHBIE
(urcoBBIE) 3HAUEHUSI.

Perpeccus - 370 3a7jaua, B KOTOpOH HEOOXOAUMO pPa3bUTh MHOXKECTBO 00BHEKTOB Ha TPYTIILI MTOXOMKUX
JPYT Ha Apyra 0OBbeKTOB.

Perpeccus - 370 3agaua oOyueHUs ¢ yurTe/ieM, B KOTOpOi He0OX0AUMO OTIpeJie/TUTh TI0 AaHHBIM HOMED
KJacca.

13.YTo Takoe KjaacTepusanys?

Kractepu3sarus - 370 3a71aua oOyueHus 6e3 yunresisi, B KOTOPO He0OX0J1UMO pa30UTh JaHHBIE Ha
IPYNITbI TOX0KUX 00BEKTOB.

Knacrepu3sanus - 310 3a7jaua 06y4yeHus C yunTeseM, B KOTOPOH He0OXOAMMO OTpe/Ie/UTh 110 JAHHBIM
HOMep Kracca.

Knacrepu3sanus - 370 3a/iaua 00yueHusi C yunTesieM, B KOTOPOM OTBEThI IPUHHUMAIOT KOIMUeCTBEHHbIe
3HaYyeHwusl.

14.Y10 Takoe uepapxuyeckas Kjiacrepusanusa?

Wepapxuueckasi KjiacTepu3aLysi - 3To 3afaua o0yueHus 6e3 yuuTesnsi, B KOTOPO He0OX0ANMO
TIOCTPOUTH MePapxuio 00BEKTOB, B KOTOPOI BepIIMHE COOTBETCTBYET «K/IaCTep», COZleprKallfii Bce
00BEKTBI, ¥ Ha K&)K/IOM YPOBHe KaXK/JbIi K/acTep pa3brBaeTcsi Ha [jBa Wiy Oosee TIO/IK/1acTepoB.
Wepapxuueckas KjacTepu3aliys - 3To 3a/jaua KjaaccuuKalyy, B KOTOPOH KaK/bli 00 BeKT MOXKeT
UMeTb HECKOJIBKO MEeTOK.

Nepapxuueckast KacTepu3alys - 3TO MeTO/] pellieHHs 3aJiaudl KJlaCcTepr3al[iy C TIOMOIIBI0 MepapXyuu
HEeMpOHHBIX ceTeil.

CJIEJI[YIOIJ.[I/IE BOIIPOCHI MPEAIIO/Idral0T BBO/J YUC/Id.

OrtBeT criefiyeT 3amucaTh B CKOOKax.

15.PocT aeteli B rpymniie AeTCKOTO0 €a/ja 3a/1aeTcsl C/ie/lyI0lUMHU 3HaUeHUIMH (B CM.):

118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118

Hatigute menuany ()

HatiguTe HIKHUN KBapTU/IH ()

Hatigure BepxHMiT KBapTHIIB ()

16.Bec peteii B rpymnme eTCKOro ca/jia 3ajaeTcsa 3Ha4eHUusiMM (B Kr):

23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20

Beraucnure cpegnee ()

BerunciiiTe HecMeIlLeHHYO OLIeHKY JUCITePCHU s? @)



Ha ocHoBe HecMell[eHHOM OLIeHKU JTUCTIePCUU BBIUYMC/IUTE OLIeHKY CpeJHeKBaipaTuueCcKoro OTKIOHeHUS S ()

17.Ha TecToBoii BbIOOPKE, cofiepxkaieii 2000 u3o0paxeHnii KOTUKOB U codauek (950 KoTUKOB, 1050
co0aueK), HelipOHHAs ceTh coBepiinia 202 omUOKH: 76 KOTHKOB ObUIH KIaCCH(PHUITHPOBAHBI KaK
co0auky, a 126 codauek — Kak KOTHKH. CunTas Mo/I0)KUTe/IbHBIM — KJ/IacC co0aueK, BEIYMC/IUTE
MeTPHUKMH:

e Accuracy ()
e Error ()

® Precision ()
e Recall ()

e Fl-mepa()

OTBeT OKpyIJIKTe [0 3 MpaBUIbHBIX LGP MOC/Ie JeCITUUHON TOUKH.

KpuTepun oneHuBaHus (0L{eHOUYHOe CPeACTBO - Tecr)

OueHka Kpurtepuu oLieHUBaHUs
3a4TeHO 80-100 %
He 3aUTeHO 0-79 %
5.1.3 TunoBbie 3ajaHusa (ouLeHOUHoe cpeAcTBO - IIpakTHueckoe 3ajaHue) /i1 OLEHKHU

cpopmupoBanHocTu KomnereHyuu OITK-6:

[TpakTUyeckue 3aflaHus BHITIO/HSIOTCS B BUjie Jupyter-HoyTOyKa U Tipe/icTaB/sieT cO00M I0KyMeHT,
coJiep>Kallvii orrcaHre BCeX ITArOB BBITIOJHEHUsI PabOThI, KOJ|, pe3y/IbTaThl U BIBOABI.

1. Occe “Moe aobumoe npunodiceHue, UCnoab3yroljee MexHOA02UI0 UCKYCCMBEHHO20
uHmesnekma”

2. Ilpakmuueckoe 3adaHue “IIpoepamma Ha Python “Yezadaii uucno”.

a. Hamucats nporpammy, KoTopast yMeeT Urpathb C 4eJI0BEKOM B Urpy “Yrazau unucio”.
ITporpamma 3arazpiBaeT cirydarHo yuciio oT 1 go 100. YesoBek fO/DKeH yraiarth ero.
[1711 3TOTO OH [le/IaeT HeCKOJILKO (He 6osiee 7) MOMBITOK, Ha3bIBasi KAKOE-TO YHUC/IO B
3TOM Auara3oHe. Ha KaX/[yt0 MOIBITKY YesloBeKa KOMIIbIOTeP FOBOPUT, yraZal yeyloBeK
WY HeT, U B C/Ty4ae, ec/ii YesioBeK He yrazjasi, 0oJblile Wi MeHbllle 3aralaHHoe YHCIIo
YMCJla, HA3BaHHOTO yesioBeKoM. Hanmivre Takyro nporpammy. s BBoza
vH(MOpMalY Ye/I0BeKOM UCToNb3yiTe dhyHKIuto input(). s BeiBoga - print().

b. Peanu3yiiTe mporpamMMy, Urparollyto B Urpy "Yrazai uucio', Ho uesioBeK 1
KOMITBIOTEP MEHSFOTCS POJISIMU.

3. Ilpakmuueckoe 3adaHue “Pa3eedouHblil aHAAU3 OAHHbIX”.

4. Halioume uHmepecHble OaHHble, C KOMOPbIMU 8bI Xomume pabomamsb. PekomeHOyMble
pecypcbi: https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomeHyetcst paboTaTh C TaO/JIMYHBIMU TAHHBIMU B
HECKOJIbKO ZIeCITKOB IMPHU3HAKOB (CTO/OIIOB), HECKOMBKO THICSY (CTPOK).

5. Onuwume, umo npedcmaeasitom u3 cebsi 3mu OaHHble, KaKue Npu3HAKu, nouemy OHU 8aM
UHMepeCHbl.



6. IIpumeHume K OaHHbIM nN0Oxooswue Memoobl ouucmku (6opbbbl ¢ 8bIOpOCaMu u
nponywjeHHbIMU 3HaueHusMu) u gusyaiuszayuu. Coenatime 6b1800bl.
7. Coenatime 6b1800bl

8. INpakmuueckoe 3a0aHue “PeweHue 3a0auu Kaaccugpukayuu u peepeccuu’™

a. [Ina 0aHHbIX u3 3a0aHus 3 onpedeaume, Kakoll Npu3HAK ebl 6yoeme onpedensimb NO
ocmanbHbIM. Ymo 3mo 3a 3adaua: Kaaccuguxkayuu uau peepeccuu?

b. ITodzomosbme danHble (ommacwmabupylime KonuuecmgeHHble U buHapusylime
Kameaopuda/bHble NPU3HAKU).
c. Pasbeiimu ebi60pKy Ha obyuaroujyro u mecmosyro.

d. Obyuume HeCKOAbKO Memoo08 MawuUHHO20 oOyueHus (He meHee mpex, Hanpumep, KNN,
RandomForests, MLP). CpagHume kauecmeo s3mux Memodos Ha obyuarowjeti u
mecmoesoli 8bI60PKaXx.

e. Coenatime 8bl800bl

9. Ilpakmuueckoe 3a0aHue “PeweHue 3a0auu kaacmepusayuu”.

a. /[lns 0auHbix u3 3a0aHus 3 cpopmynupylime 3adayy Kaacmepusayuu.

b. Obyuume HecKo/bKO Memooo8 Knacmepusayuu (He MeHee 08yx, Hanpumep, k-means,
DBSCAN). ObwssicnHume gaw 8bibop. CpagHume pe3y/abmambl pabombl a120pummos, a
makoice nosyyeHHble pe3yabmambl ¢ pe3yabmamamu pabombl Memoooe 0byueHus ¢

yuumenem u3 3adaHusi 4.

c. Coenatime 8bl800b!

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACcTBO - [IpakTHUeckoe 3a/jaHue)

OrieHka

Kpurepuu orLieHUBaHUS

3a4TeHO

Bce MpaKTUYECKHNE 3aJaHNs BbITIOJIHEHBI B TIOJTHOM obneme U B CPOK. OmnucaHue Bcex 3TalioB
BBITIO/THEHHA 3a,an1/1171, KO U pe3y/ibTaTbl paGOTbI peacTaBJ/IeHbI IIPErnoJaBaTe/ro0

He
3aUTeHO

BrIrosTHeHbI He BCe MTpaKTUUYeCKHe 3a/IaHvsl WM BBITIOTHEHbI He B TIOJTHOM 00beMe (TIpeJicTaB/ieHo
He TOJTHOe OMNKCaHe 3TaroB BLIMOJIHEHUs 3alaHui, Ko, paboTaeT HEKOPPEKTHO, pe3y/bTaThl
paboThI He TIpe/ICTaB/IeHbI MTPETo/aBaTeo).

5.2. OnucaHue MKaJ/l OLeHUBAHNsA Pe3y/IbTaToB 00yUeHHs 10 JUCIUIIHHE TPH MPOMEeXXYTOUHOH

aTTecTalyu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBenn
copMHPOBaHHOCTH
KOMITeTEeHIHI
(uHAMKaToOpa
JOCTH)KEHHUS
KOMIIeTeHIHi)

HeY/J0B/IETBOPUTE/IbH
(V]

Y/I0B/IeTBOPUTETEHO

X0poILIo

OT/IHYHO

He 3a4YTeHO

3a4YTeHO

3HaHWSs

YpoBeHb 3HaHUI HIKe
MUHUMA/TbHBIX
TpeboBanuii. memu
MecTo rpybbie ormmbKy

MuHuMansHo
JIOTTyCTUMBIA YPOBeHb
3HaHW. [omyIeHo
MHOT0 Herpy0ObIx
omboK

YpoBeHb 3HaHUi1 B
o0BeMe,
COOTBETCTBYIOIIEM
TporpaMme
TIOATOTOBKH.
JoryI1jeHo HeCKOJIBKO

YpoBeHb 3HaHUi B
obneme,
COOTBETCTBYIOII[EM
MporpaMme MO/rOTOBKH,
6e3 omuboK




HerpyobIX ommboK
[IpogeMoHCTpHpPOBaHbI
ITpozieMOHCTPUPOBaHEI ITpoieMOHCTPUPOBaHEI BCE
BCe OCHOBHBIE YMEHUSI.
I1pu peleHnUH OCHOBHbIE YMEHHSI. OCHOBHbIE YMEHUS.
PertieHb! BCe OCHOBHBIE
CTaHZAapTHBIX 3a7lauy He | PellleHbI THIOBbIE PeliieHbl BCe OCHOBHbIE
TMIPO/IEMOHCTPHPOBAHBI 3a/lauM C HerpyObIMU 3a8a4M C Herpy6Lmn 3a/lauM C OTJe/IbHbIMU
Ymenus POA pup Py ommbKamH. A
OCHOBHBIE YMEHUSI. oMbKaMH. HeCyIL|eCTBeHHbIMU
BhITI0/IHEHBI Bce
Wwmenu mMecTo rpybbie BeimonHeHs! Bce HeJ/[0YeTaMH, BBIITOJTHEeHbI
3a/laHusl B TIOJTHOM
OIINOKH 3afilaHuisl, HO He B BCe 33/IaHys1 B TIOJTHOM
o6bemMe, HO HEKOTOPbIE
TMOJIHOM 06beme obbeme
C HeJloueTaMu
IIpu perenuu Nwmeetcsa IIpogeMoOHCTpHpPOBaHbI
CTaH/|apTHBIX 33/jau He | MHUHMMaJIbHBIN Habop 6a30Bble HABBIKU MPU ITpoJeMOHCTPHPOBaHbI
Hapbiki TMIPOZIEMOHCTPHPOBAaHBI HaBBIKOB [IJIS] PELIIeHNsT | pelleHun HaBBIKH TIPY pellIeHNnH
= 6a30Bble HaBbIKH. CTaHZApTHBIX 33ziau C CTaHZApTHBIX 33ziau C HeCTaH/apTHBIX 33a4 6e3
Wmenu mecto rpybble HEeKOTOPBIMU HEKOTOPBIMU o1M60K U HeJJoueToB
OIIMOKU HeJloueTaMu HeJloueTaMu
IITkasa oneHMBaHUA MPH IIPOMEKXYTOUHOH aTTeCTalMH
OneHka YpoBeHb NOATOTOBKH
Bce xommnereHuuMM (YacTM KOMIleTeHLMH), Ha (opMUpOBaHMe KOTODBIX HarpaB/eHa
OT/INYHO [JUCLIMIUIMHA, C)OpPMUDOBAaHBI HAa YPOBHE He HIDKE «OT/IMYHO», TPH 3TOM XOTs Obl OfHa
KOMIIETeHIMs1 ChOPMHUPOBaHA HAa YPOBHE «OTJIMUHO»
Bce komreTeHIMM (YacTd KOMIIEeTeHLMi), Ha (OpPMUPOBaHWE KOTOPBIX HarpaB/ieHa
3aYTeHO XO0pOILIo [MCLIUMIUIMHA, CGOPMHUDOBAHBI Ha YPOBHE He HIDKE «XOpPOLIO», TPH 3TOM XOTs Obl OfHa
KOMITeTeHI[Hs1 CpOpMHUPOBaHa Ha YPOBHE «XODOIIIO»
OB/IETBODHTEN Bce xommnereHuMM (Y4acTM KOMIleTeHLMH), Ha (OpMHpOBaHMe KOTODBIX HarpaB/eHa
ifm P [MUCLIMIUINHA, COPMHUPOBaHbI HA YPOBHE He HIKE «Y/IOBJIETBOPUTENBLHO», TPU 3TOM XOTs Obl
0/JHa KOMIIeTeHLUs1 chopMHUpOBaHa Ha YPOBHE «YO0BJ/IETBOPUTEILHO»
He HeYy/0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITETeHIMs COPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3aYTeHO eTbHO

5.3 Tumnosblie KOHTPOJIbHbI€ 3ad/ldHUA HW/INW HHbI€ MdadTepHaJ/Ibl, HEO6X0}:[I/IMBIE AJIA OLl€eHKH
pe3y/bTdTOB 06y‘IEHl/IH Hdad HPOME)KYTOQHOﬁ dTTeCTallUl C YKd3dHUE€EM KpUTEpHEB HX
OIl€HUBAHUA:

5.3.1 TumnoBbie 3apaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-6

—

UTo Takoe MCKYCCTBEHHbIN UHTEJIIEKT?
Yro Takoe cabbIi (CrielaTu3upOBaHHbIN WM TTPUK/IQJHOM) UCKYCCTBEHHBIN UHTEJIEKT?
Uto Takoe CU/bHBIN UCKYCCTBEHHBIN UHTE//IeKT?
UTo Takoe 3KCriepTHas cucrema?
Yro Takoe MaliMHHOe 00yueHue?
UTo Takoe aHa/M3 JAHHBIX?
Yro Takoe obyueHue C yunrenem?
Yro Takoe obyuaroijasi BEIOOpKa?
Yro Takoe obyueHue 6e3 yunresnsi?
Uro Takoe KiaccuduKarys?
Uro Takoe perpeccusi?
UTto Takoe KJiacTepusaLus?
13. UTo Takoe vepapxuyeckas KjiactepusaLus?
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Kputepuu onjeHnBaHus (0LleHOYHOEe CPeCTBO - KOHTPO/IbHbIE BOIIPOCHI)



Ouenka Kputepun onieHuBaHUs

3aureHo  CTyZeHT Jja/ pa3BepHYTbIM OTBET Ha BCe BOIMPOCHI.

He 3aUTeHO CTYAEHT OTBETHWJI TOJIbBKO Ha YaCTh BOIMPOCOB WJIU Jajl HepaBBepHYTbIﬁ OTBET Had BCe BOIIPOCHI.

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. ABnieenko TaTesiHa BiagumupoBHa. BBeieHre B MCKYyCCTBEHHBIN MHTEIEKT U JIOTUUeCKOe
nporpammupoBaHue. [IporpammupoBaniue B cpesie Visual Prolog : Yue6Hoe mocobue / HoBocubupckuii
rOCyZapCTBeHHBIN TeXHUYeCKUH yHUBepcuTeT; HOBOCMOMPCKMIA TOCyAapCTBEHHBIN TejarornuecKuii
yHuBepcureT. - HoBocubupck : HoBocnbupckuii rocyjapcTBeHHbIN TexHuueckuid yauBepcuret (HI'TY),
2020. - 64 c. - BO - BakanaBpuar. - ISBN 978-5-7782-4182-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=833362&idb=0.

2. 3aropynbko FOpwuit AnekceeBuu. VicKyccTBeHHBIM UHTeIEKT. VIH)KeHepus 3HaHUM : YueOHOe rocobue
st By30B / 3aropysibko FO. A., 3aropysieko I'. B. - Mocksa : FOpaiit, 2021. - 93 c. - (Bbiciiee
obpa3zopanue). - ISBN 978-5-534-07198-6. - Tekcr : anekrponHsbiit // OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=761699&idb=0.

[ononHuTenbHas UTepaTypa:

1. bacanun IaBen [ImutpueBuy. Mogenu U MeTO/bl MHTe/IEKTYa/IbHOM TTOAIeP>KKH TPOLIeCCOB
TIPUHSITHUS pelleHuH : yuebHo-MeToamrueckoe ocobue / I1. 1. bacanuH, K. B. be3pyk, M. B. Pazaesa ;
HHT'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. CmonuH /1. B. BBeieHre B MCKYyCCTBEHHbIM MHTEJIIEKT: KOHCIEKT Jjiekuui / CmonuH . B. - 2-e u3g,,
niepepad. - Mockea : DUUBMATJINT, 2007. - 264 c. - bubsmorp.: AocTymnHa B KAPTOUKe KHUTH, Ha CalTe
IBC Jlanb. - Knura u3 komiekiuu ®U3MATIIUT - MatemaTuka. - ISBN 978-5-9221-0862-1., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=665793&idb=0.

3. BBefieHre B UCKYyCCTBEHHbBIN UHTE/IEKT: KOHCIEKT JyieKiui. / CMosnuH [1.B. - MockBa : ®u3mat/iur,
2007., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=638541&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C CO/IePKaHUEM IVCIATUIAHBI):

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. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayJWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
noArotoBku/crietanbHOCTH 38.03.01 - OKoHOMUKa.

ABTtop(b1): 30/0Tbix Hukonait KOpreBuu, fOKTOp hH3UKO-MaTeMaTHUeCKHUX HaYK, JOL[eHT
CratyeB Asiekceli AHaTObeBUY, KaHAU/IAT MeJaroruueckKrux HaykK, JAOLeHT.

3aBepyromuii Kadenpoii: 3o0Teix Hukosnaii FOpbeBuy, JOKTOp (pU3HMKO-MaTeMaTUueCKUX Hayk.

ITporpamma o/j00peHa Ha 3aceflaHUU METOIUUeCKOM Komuccuu ot 27.11.2024 r., potokom Ne Ne9.
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