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1. Mecrto qucunminnsl B ctpykrype OITIOII

Ne MecTo IMCHUIINHBI B y4e0HOM CTaHaapTHBIA TEKCT 1JIs aBTOMATHYeCKOI0
Bapu IJIaHe 00pa3oBaTe/IbHOH 3ano/IHeHUus B KOHCTpyKTOope PII/{
aHTa NPOrpaMMblI

3 OT/. dakynbTaTUBbI Hucuunnuna @T/[.01 Beedenue 6 ananuz OaHHbIX U

UCKYCCMBEHHbII UHMeIeKm SBISETCS (aKyJIbTaTHBOM
B OOIl wnanpaBnenuss  moxarotoBku  09.03.02

WHpopmaioHHbIE CUCTEMBI U TEXHOJIOTHH

2. Ilnanupyemble pe3y/bTaThl 00y4eHHs MO JUCHUILIIUHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yJbTaTaMM OCBOEHHsI 00pa30BaTe/ILHOI NMPOrpaMmMbl (KOMIETEHIIUAMM U HHAUKATOPAMH
JOCTHKEHHMsI KOMIIeTeHIU)

dopmupyemble Ilnanupyemble pe3yJbTaThbl 00yYeHHs MO TUCHUILINHE
KOMMeETEeHI[UH (MoayJ110), B COOTBETCTBHH C HHANKATOPOM J0CTHKEHUSI
(xon, KOMIIETEHIIUH
HaumeHoBanue
coziepKaHue HNuauxkarop
OI[€HOYHOT0
KOMITETEHITHH ) JOCTHIKEHHS
Pe3yabTaThl 00y4eHHS 110 cpejacTBa
KOMMEeTEeHIIHH
TUCHUTLINHE
(xon, conmepkanue
WHMKATOpa)
OIIK-2 OIIK-2.1. 3uaTh 3HaeT COBPEMEHHBIC CoOecemoBanue
Cnocoben COBPEMEHHbBIE nH(})OpPMaAITMOHHBIE TEXHOJIOTHH H Tect
TTOHUMATh nH(pOopMaLOHHbIE KJIaCCU(PHUKAINIO TPOrPAMMHBIX
TIPUHIIUITBI TEXHOJIOTUHU U CPEICTB ¥ BO3MOXKHOCTH UX
padoTHI MIpOTrpaMMHBIE MPUMEHEHHUS JUI PEIIeHUs
COBPEMEHHBIX CpElCTBA, B TOM IPAKTHYECKUX 33/1a4, B TOM YHCIIe
MH(OPMALIMOHHBI | YUCIIE OTEUECTBEHHOTO MTPOU3BOJICTBA MPHU
X TEXHOJIOTUH U | OT€YECTBEHHOI'O pelIeHnt 3aaa4 npoQeccuoHalIbHOMN
WCIIOJIb30BaTh UX | IPOU3BOJACTBA, IPU | JICATEIBHOCTH.
JUIS pEIIeHUS pelIeHnHt 3a1a4
3a/a4 npodeccuoHanbHOI
npodeCCHOHANBH | AESTEIbHOCTH.
O IeAITENIbHOCTH
OIIK-2.3. UmeTh Hmeer npakTuyecKui ONbIT [IpakTuyeckoe
HaBBbIKU MPUMEHEHUS COBPEMEHHBIX 3aJaHue

MPUMEHEHUS
COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUN B
MPOTrPaMMHBIX
CPENCTB, B TOM
YHCIIe
OTE€YECTBECHHOIO
MIPOU3BO/JICTBA, IIPU
peuieHnn 3a1a4y
npodeccuoHanbHOM
JIeSITEIbHOCTH

UH(POPMALIMOHHBIX TEXHOJIOTUH U
POTrpaMMHBIX CPEJICTB, B TOM YHCIIE
OTEYECTBEHHOI'0 MPOMU3BOJICTBA, IIPU
peleHnt 3a1a4y NpogecCuOHaIbHOM
JESTEIBHOCTH




3. CTpykTypa u coaep:KaHue TUCHUIIMHBI

3.1. Tpya0eMKOCTb TUCHHIJIMHBI

Ounast popma 00ydeHUS

OO61mast TpyA0€MKOCTh 1 3ET

YacoB 1o yueOHOMY TUTaHy 36

B TOM 4UCIJIC

ayJIUTOpHBIE 3aHATUS (KOHTaKTHasi paboTa): 17
- 3aHATHS JIEKLIMOHHOTO TUIIA 8
- 3aHATHS] CEMMHAPCKOTO THUIIA

- Tekymuii koHTpoJs (KCP) 1
caMoCTOsITeNIbHAs paboTa 19

[IpomexyrouHas aTTecTanus — 3a4eT

3.2. Conepxanue JTUCUMILIIHHBI

B Tom uncne
KonrakTHas pa6ora (padora Bo | Cam
B3aMMO/IefiCTBHH C 0CTO
npenoaaBartesieM), yachl. 113 Hux | siten
bHas
HaumeHoBaHHe M KpaTKoe cojiep:KaHHe Beero pabo
pa3aesioB M TeM THCHUILINHBI 3ansar | 3annAT Ta
(4yacel) | 3ansTHA
us us o0yu
JIEKIIHOHH Bceer
CeMHUH | J1abop arou|
oro )
apcKo | aTOpH eroc
TUIA
ro oro o1,
TUNA | THOA yac
bl
1. IlocTaHOBKYM M MpUMEPHI 337124 2 3
2. Beenenue B s13b1k Python 2 4
3. OnucarenbHas CTATUCTUKA U 2 2 4
pa3BeIOYHBIN aHaJIN3 JaHHBIX
4. 3agaun knaccuUKaIMU U PErPECCHH 2 2 4
5. 3agaun 0O0yueHust 0e3 yuuTess 2 2 4
Hroro 36 8 8 19

3ansaTus CECMHUHAPCKOT'O TUIIAa OPTaHU3YIOTCA, B TOM YUCIIC B (l)opMe HpaKTquCKOﬁ NOATOTOBKH.
HpaKTI/I‘{eCKaH NMOATOTOBKA HAIIpaBJICHA Ha (I)OpMI/IpOBaHI/Ie " pa3BUTUC 3HaHPII>i, YMCHI/Iﬁ 1 HaBBIKOB

IMPUMCEHCHUS COBPEMCHHBIX I/IH(I)OpMaLII/IOHHLIX TCXHOJ'IOFI/II\/’I, B TOM 4YHCIC OTCUYCCTBCHHOI'O
MMPpOU3BOJACTBA, IIPpHU PCHICHUHN 3a1a4 HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

TCKYH_IHﬁ KOHTPOJIb YCIICBACMOCTU PCAIU3YCTCA B (bopMe COGCCCI{OB&HI/I}I, TCCTUPOBAHUA U
MMPaKTUYCCKUX 3aJaHUM.



[TpomexyTouHas aTTecTanus IPOXOJUT B TPAJUIIMOHHOM Gopme (3aueT).

4. Y4eOHO-MeTOAUYECKOE O0ecneYeHne CAMOCTOSITeIbHOI padoThl 00y4aroIuXxXcs

CaMocTosTelbHaS pa60Ta CTyACHTA IPH HU3YUCHUU AUCHUIIIIMHBI ((BBCIICHI/IG B aHa/IM3 AAHHBIX U

HCKYCCTBGHHbIﬁ HWHTCJUICKT» BKJIHOYACT BLINIOJIHCHHUC IIPAKTUYCCKUX 3aﬂaHHﬁ noa KOHTPOJIEM

npenoaaBaTeiid U MOArOTOBKY K 3a4€CTY.

KOHTpOJII)HI)IC W TECTOBBLIC BOIPOCHI, MPAKTHYCCKUEC 3aJaHud MJIA IMPOBCACHUA TCKYLICIO KOHTPOJIA U

HpOMG)Ky’l'O‘IHOfI aTTeCTalu 110 UTOraM OCBOCHUA AUCHHUIIJIMHBI IIPUBCACHBI B I1. 5.2.

5. @DoH/I OLIEHOYHBIX CPEJCTB /ISl MPOMEKYTOUYHOI ATTECTAIIMH M0 TUCHHILTHHE (MOTYJII0),

BKJTFOYAFOITUH:

5.1. Onucanue mKaJja OllCHUBAHUSA PE3YJbTATOB Oﬁy‘lel-l]/lﬂ mo JIMCuMIlJInHe

YpoBeHb Illkana oueHuBanusi cOPMUPOBAHHOCTH KOMIETEHIUH

chopMupoBa | mI0X0 HEY/IOBJIETB | yJAOBJIETBOP | XOpOLIO o4YeHb OTJINYHO TPEBOCXO/IH

HHOCTH OpPUTEJIbHO | UTEJbHO X0po1Io 0

KomneTreHuu | He 3aureHo 3auTeHo

i

(uHaUKAaTOpa

JAOCTUKEHUS

KOMIIETeHI!

i)

3HaHus OtcyrcTtBUe | YpOBEHB MunumansH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaAHUM 3HaAHUU o 3HaHUI B 3HaHU B 3HaHUI B 3HaHUH B
TEOPETUYECK | HHXKE JIOIYCTUMBIN | oObeme, 00BeME, 00BeEME, 00BeEME,
oro MHUHUMAJIbH | ypOBEHb COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBY | IPEBBIIIAIO
Mmarepuana. | bIX 3HaHUH. memM eM I0IIEM eM
HeBo3moxxu | TpeGoBanuii. | HomymieHo IporpaMme IporpaMme porpaMme [IPOrpaMMy
OCTb Nnmenn MHOTO MOATOTOBKH. MOATOTOBKH. MOATOTOBKH, | MOATOTOBKH.
OLICHUTD MECTO HerpyObIX Jonyieno Jonyieno 6e3 oMboK.
TIOJTHOTY rpyosIe OIINOKH. HECKOJIBKO HECKOJIBKO
3HaHUH OIIHOKH. HerpyObIX HECYILIECTBEHH
BCIIEAICTBHE OLINOOK BIX OIIMOOK
OTKa3a
obyyJaromer
ocst OT
OTBETa

YMeHus OtcyrctBue | Ilpu IIponemonct | IIponemonctp | IIpomemonctp | Ilpomemonct | IlpomeMoHCT
MUHMMAJIBH | PEIICHUU PHUpPOBaHBI MPOBaHBI BCE MPOBaHBI BCE PHPOBaHbI PHPOBaHbI
bIX YMEHHH. | CTAaHIApTHbI | OCHOBHBIC OCHOBHBIE OCHOBHBIE BCE BCE
HeBozmoxH | X 3ama4 He YMEHUS. YMEHUS. YMEHUS. OCHOBHBIE OCHOBHBIE
OCTb nponeMoHcT | PemeHsl Pewensl Bce Pewensl Bce YMEHUS], YMEHUS],
OLICHNTH PHUpPOBaHBI THUITOBBIC OCHOBHBIE OCHOBHBIE pelIeHBI BCE | pelIeHbl Bce
HaJIIHue OCHOBHBIE 3a/1auu ¢ 3a/1auu ¢ 3a/1a4n. OCHOBHBIE OCHOBHBIE
YMEHHH YMEHHS. HEerpyOBIMH | HETPYOBIMHU BemonaeHs! 3a7a4qm ¢ 3aJaum.
Beeacteue | Mmennm ommOKaMH. | OmHMOKaMHu. BCE 33JaHMUS, B | OTJCIbHBIMH | BBIMONHEHBI
OTKa3a MECTO Bemonuaens! | BemmomnHeHs! TIOJTHOM HECYIIECTBE | BCE 3aJaHus,
obyuaromer | rpyobie BCE 3aJjaHus, | BCE 3aJaHus, B | 00beMe, HO HHBIM B IIOJTHOM
ocs OT OIIIOKH. HO HE B TIOJTHOM HEKOTOpBIC C Henmoueramu, | odseme O6e3
OTBeTa TIOJTHOM o0beme, HO HeJJ0YeTaMu. BBINIOJTHEHBI | HEJ0YETOB

obbeme. HEKOTOpBIE C BCE 3aJJaHUs
HeJJ0YeTaMu. B TIOJTHOM
obBeme.




HaBrixkn

OtcyrcTBUE
BIIQJICHUS
MaTepruaioM

Hesozmoxn
OCTh
OLIEHUTH
HaJIHYue
HABBIKOB
BCJIE/ICTBHE
OTKa3a
o0yyJarorer
ocsl OT
oTBeTa

IIpu
pelreHnH
CTaHIAPTHEI
X 3aJa4 He
MIPOIEMOHCT
PpHUpPOBaHBI
0a30BbIC
HAaBBIKH.
Nmenn
MECTO

rpyOBIe
OIIKOKH.

HNmeercs
MHHHMAJILH
BIif HaOOp
HAaBBIKOB IS
peleHust
CTaHIAPTHEI
X 3a/1a4 ¢
HEKOTOPBIMHU
HEJ0YCTaMH.

IIponemoncTp
UPOBaHBI
6a3oBbIe
HaBBIKU MPU
pemeHnu
CTaHJAPTHBIX
3amad ¢
HEKOTOPBIMHU
HeJJ0YeTaMu

IIponemonctp
HUPOBaHbI
0a30BbIC
HaBBIKH [IPU
pelieHru
CTaHIapTHBIX
3a7a4 0e3
OIIHMOOK U
HEJIOYETOB.

[IponemoncT
PHPOBaHbI
HaBBIKH [IPU
pelieHuu
HECTaHapTH
BIX 3a7a4
0e3 omudoK
u
HEI0YETOB.

IIponemoHncT
pUpOBaH
TBOPYECKHI
MOAXO0N K
pELIEHUIO
HEeCTaHIapTH
BIX 3a/a4.




Ikaa oneHKH NPU NPOMEKYTOYHOM aTTeCTALUH

Ouenka

YpoBeHb IOATOTOBKH

3a4TCHO

IIpeBocxoHO

Bce xomnereHImu (4acTi KOMIIETEHIIHI), Ha (POPMHUPOBAHUE
KOTOPBIX HampasiieHa TUCIUIUINHA, COPMUPOBAaHbl HA YPOBHE
HE HIKE «IIPEBOCXOIHO»

OTIIMYHO

Bce kommereHnmu (YacTv KOMIIETEHIMH), Ha (hopMHpOBaHHE
KOTOPBIX HallpaBjeHa AUCLUILIMHA, CHOPMUPOBAaHbl HA YPOBHE
HE HWXKE «OTIMYHO», MPU 3TOM XOTsI Obl OJHAa KOMIIETEHLUS
chopmMupoBaHa Ha YPOBHE «OTIIMYHO

OdeHpb XOpoI11I0

Bce xommereHuuu (yacTu KOMIETEHLMM), Ha (opMupoBaHME
KOTOPBIX HalpaBjeHa AUCLUUILINHA, CHOPMUPOBAaHbl HA YPOBHE
HE HIDKE «OYEHb XOpOIIO», MpHU ITOM XOTs Obl OJHa
KOMIIETEHIIMs] CPOpPMHUpPOBaHA HA YPOBHE «OUYEHb XOPOLIO»

Xopomo

Bce xomnereHuuu (YacT KOMIETEHIMI), Ha (OpMHpOBaHUE
KOTOPBIX HampajeHa JUCLUILINHA, CHOPMUPOBAaHbl HA YPOBHE
HE HIKE «XOPOIIO», MPU 3TOM XOTS Obl OJHA KOMIETEHIIHS
c(opMHpOBaHA HA YPOBHE «XOPOLIO»

Y 10BIIETBOPUTEITHHO

Bce xomnereHuuu (yactTu KOMMETEHLMH), Ha (opMUpoBaHHE
KOTOPBIX HampaBjeHa TUCIMILINHA, C(OPMUPOBAHBI HA YPOBHE
HE HWXKE «YyIOBJIETBOPUTENIBHO», NMPHU STOM XOTA OBl OJHA
KOMIIETEHIIHS copmMHpoBaHa Ha YPOBHE
«YZIOBJIETBOPUTEIILHO»

HC
3a4YTCHO

HeynosnerBoputensH
0

Xots Obl OogHA KOMIIETCHIMS Cc(HOpPMHUpOBaHA Ha YpPOBHE
«HEYJOBIICTBOPUTEIHLHO», HU OJHA W3 KOMIETCHIMA He
cOopMHpPOBaHA HA YPOBHE «ILJIOXO)

IImoxo

Xots Obl OogHA KOMIIETCHIMS CcHOpPMHUpOBaHA Ha YpPOBHE
«IUTOXO0)

Kputepuii onieHuBaHNs 0TBETOB HA TUIIOBbIe KOHTPOJIbHbIE BONMPOCHI IS codeceqOBAHUS U

BOINPOCHI K 3a4eTy

Pe3ynbTaThl 0TBETA OrneHka
CtyneHT man pa3BepHYTHI OTBET Ha BCE 3a4TEHO
BOITPOCHI.
CryneHT OTBETHUII TOJIBKO HA YacTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 Hepa3BepHYTHI OTBET HAa BCE BOMPOCHI.

Kpurepuii oueHuBaHNS NPAKTHYECKUX 3a/IaHUH

Pe3ynpTaThl paboThl

Ornenka

Bce MPaKTUYCCKUC 3a/IlaHUA BbIIIOJIHCHBI B 3a4TCHO
IMOJTHOM 00BbEMeE U B CpPOK. Omnucanue Bcex
OTaIlOB BBIIIOJIHCHU S 38.I[8.HHI>1, KOO U pE3yJIbTAThI
pa6OTI>I IMPEACTABJICHBI IIPCTIO AABATCIIIO.

BrInosIHEHBI HE BCE MPAKTUYECKUE 3aaHUsT MU HE 3a4TCHO
BBITOJIHEHBI HE B MTOJHOM 00beMe (TpeICTaBIEHO
HE TI0JIHOE ONMCAHME ITAIOB BHIIIOJIHEHUS
3aJJaHui, KOJI paboTaeT HEKOPPEKTHO,

6




Pe3ynbTatel paboThl Ouenka

pe3ynbTaThl paboThl HE MPEICTABICHBI

IIPENOIaBaTelo).
IIkaJyia oleHKH pe3yJibTaTOB TECTHPOBAHUSA
Banasl, % | Ouenka c¢popMHUpPOBAHHOCTH
KOMINETEHIIHH
80-100 324TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHBIE 32IaHUS UJIH HHbIE MATEPHAJIbI, HEOOXOMMBbIE IJIs1 OLIEHKH

pe3yJabTaToB 00y4YeHust

5.2.1. Bompochbl K 3a4eTy mo AUCHMILUIMHe «BBeieHMe B aHamU3 JaHHBIX M HUCKYCCTBEHHBIN
UHTEJUIEKT» JJIl OlleHKH cpopmMupoBanHocTH KomneTeHunu OIIK-2

Bompoc Ko xommeTeHINN

1. UYT0 Takoe UCKYCCTBEHHBIN MHTEIIIEKT? OIIK-2
2. Uro Takoe cnabblii (CrenuaIn3upOBaHHBIN WM TPUKIIATHON) OIIK-2
WCKYCCTBEHHBIN MHTEIIJICKT?

3 UYTO Takoe CHIIbHBIN UCKYCCTBEHHBI UHTEIIEKT? OIIK-2
4 UYTto Takoe sKkcnepTHas cucrema? OIIK-2
5. UTto Takoe MalmHHOE 00Oy4ueHue? OIIK-2
6. YT0 Takoe aHamM3 TaHHBIX? OIIK-2
7 Uto Takoe oOyueHue ¢ yuurenem? OIIK-2
8 Uto Takoe oOyuaromnias BIOOpKa? OIIK-2
9 Urto Takoe oOyueHue 6e3 yuurens? OIIK-2
10. Uro Takoe kiaccudukanus? OIIK-2
11. UYrto Takoe perpeccus? OIIK-2
12. UYTto Takoe Kiactepusanus’? OIIK-2
13. Uto Takoe uepapxuyeckas Kiactepusamus’? OIIK-2

5.2.2. TunoBble KOHTPOJILHbIE BOMPOCHI JJIsi coOecel0BaAHHs sl OIeHKH CPOPMHUPOBAHHOCTH
xomnereniuun OIIK-2 (uuaukarop komnerenuun OITK-2.1)

Ha cobecenoBanuu mpoBepsieTcsl, Kak CTYJEHT OCBOWJI OCHOBHbIE MOHSTHS. OH JOKEH yMETh JaBaTh
pa3BepHYTHIN OTBET Ha CIEAYIOIINE BOMPOCHI.

1. Yo Takoe UCKYCCTBEHHBIH UHTEIIEKT?

2 UYro Takoe cinalsblii (crienualn3upoBaHHbIN MM MPUKIIAJAHOM ) HCKYCCTBEHHbIN MHTEIIEKT?
3 UYro Takoe CUIIbHBIN HCKYCCTBEHHBIN MHTEIIEKT?

4. Uro Takoe riybokoe oOydeHue?

5 Yro Takoe 3kcriepTHasi cucrema’?



6
7.
8.
9

10.
11.
12.
13.
14.
15.

Yro Takoe MarmHHOE 00y4YeHuE?

Uto Takoe aHanu3 JaHHBIX?

Yro Takoe oOyueHue ¢ yuureiaem?

Yro Takoe oOyuarorias BeIOOpKa?

UYro takoe oOyueHue 6e3 yanuresns?

Uro Takoe kiaccupukanus?

Urto Takoe perpeccust?

Uto Takoe kiactepusarus’?

Yro Takoe uepapXuueckas KiacTepu3anus?

OcHOBHBIEC OMOIHOTEKU U NporpaMMHBIC CPCACTBA MJIA PCHICHHA 3aJa4 aHaJIW3a JaHHBIX W

MaIlTMHHOTO 00Y4EHHSI.

5.2.3. TunoBble NpaKkTHYECKHE 3a1aHUs 15 OlleHKH copmupoBaHHOCTH KommneTeHun OITK-2

[IpakTrueckue 3ajaHus HalpaBjeHbl HAa (GOPMUPOBAHHE U KOHTPOJIb y OOyJaromMXCS HHAWKATOPOB

komrrerenimii  OIIK-2.3. Tlpaktudeckue 3adaHusl BBITOJHSIOTCS B BUAe Jupyter-HoyrOyka w

Mpe/ICTaBIsieT cOO0M NOKYMEHT, COJAep Kallliuii OINMHCaHHEe BCEX JTAloOB BBHINOJHEHHUsS] pabOTHI, KOJ,

PE3YIbTAThI U BBIBOABI.

1
2.
a.

Occe “Moe modrumMoe TPUIIOKEHHUE, UCTIOIL3YIONIEe TEXHOJIOTHIO HCKYCCTBEHHOTO WHTEIUICKTA”™
[Ipaktuueckoe 3aganue “TIporpamma Ha Python “Yramait uncno™.
Hanucate nporpammy, KoTopas yMeeT UrpaTh ¢ YEJIOBEKOM B Urpy “Yramai uucio”. IIporpamma

3aragpiBaeT ciaydaihHo yuciao oT 1 go 100. YemoBek moikeH yrajgaTe ero. s 3Toro oH naenaer
HECKOJIbKO (He OoJjiee 7) MOMBITOK, Ha3bIBas KAKOE-TO YKCIIO B ATOM Auamna3zoHe. Ha Kakmayro mombITKYy

YeJI0BeKa KOMITBIOTED TOBOPHUT, yrajaall YelIOBEK MM HET, M B Cllydae, €CJIM YeJIOBEK He yrajai, OoJblie
WIM MEHBIIIE 3araJaHHOE YHUCIIO YMCIIa, Ha3BaHHOTO YeloBekoM. Hamwmure Takyro mporpammy. Jlis
BBOa HH(GOPMAIIMHK YeT0BEKOM Hcnoab3yiTe Gyukiuio input(). s Bersoaa - print().

b.

Peanuzyiite mporpammy, urparomyro B urpy "Yramail 4ucio", HO YEJIOBEK M KOMIIBIOTEP

MCHAKOTCS POJISIMH.

3.
1.

[IpakTuueckoe 3aanue “Pa3BeioyHbIN aHAN3 JAHHBIX .
Haiigute nnTepecHble naHHbIe, C KOTOPHIMU BBl XOTUTE paboTaTh. PekoMeH1yemMbie pecypehbl:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercst paboTaTh ¢ TAOJIMYHBIMHU JAHHBIMH B HECKOJIBKO

JIECSITKOB TPU3HAKOB (CTONOII0B), HECKOJIBKO THICSY (CTPOK).

2. OnumuTe, 4YTO MNPEACTABIAIOT M3 ceds ITH JaHHblE, Kakue INpPU3HAKH, MOYeMy OHHM BaMm
UHTEPECHBI.

3. [IpuMeHuTe K TaHHBIM MOAXOASAIINE METObI OUUCTKH (60PHOBI C BHIOPOCAMH U MPOMYIIEHHBIMU
3HA4YEeHUsIMU) U Bu3yanuzauuu. Cuenaite BIBOABIL.

4. CnenaiiTe BBIBOJIBI

4. [IpakTuyeckoe 3ananue “Perenune 3a1aun kiaccuukanuu u perpeccuu’



a. Jlnist JaHHBIX U3 33JaHUS 3 ONpeennuTe, KaKoi MPU3HAK BBl OyJeTe ONMpPENesTh MO OCTAIbHBIM.
Uro 310 3a 3a7a4a; KiacCuUKAIUU WIH perpeccuu?

b. [ToaroToBbTe NaHHBIC (OTMACIITAOMPYHTE KOJWYCCTBEHHBbIE W OWHAPHU3YHTE KaTeropuaibHbIC
IIPU3HAKH).

C. PazbeliTu BEIOOPKY Ha 0OYYAIONIYIO U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJ0B MAalIMHHOIO o00ydeHus (He MeHee TpeXx, Hampumep, kNN,
RandomForests, MLP). CpaBHuTE Ka4eCTBO 3THX METOJI0B Ha 00ydaloIeil U TECTOBOI BBIOOPKAX.

e. Crenaiite BbIBOBI

5. [IpakTuueckoe 3amanue “Pemienne 3agaun Kactepusanm’”.

a. Jlnst maHHBIX U3 3aaaHust 3 chOpMYITHpPYHTE 3a/1auy KIacTepu3aluu.

b. OOyunTe HECKOJILKO METOJIOB KiacTepu3aluu (He MeHee JBYX, Hanpumep, k-means, DBSCAN).

OO6®bscHuTe Bai BIOOp. CpaBHUTE pe3yNbTaThl pabOThI AITOPUTMOB, a TAKXKeE MOJIYYCHHbIE PE3YIbTAThI C
pe3ynbTaTamMu paboThl METOJIOB OOYUEHHUS C YUUTEJIEM U3 3a/1aHus 4.
C. CnenaiiTe BBIBOJIbI

5.2.4. TunoBbIe TECTOBBIE BOMPOCHI IJIsl OLeHKH chopmMupoBaHHocTH KomneTeHnuu OITK-2
(uaaukatop kommereniun OITK 2.1)

Bce Bonpochl aJlbTepHATHBHbIE

1. YTo Tako€ UCKYCCTBEHHBIN UHTEIJIEKT?

° HCKyCcCTBEHHBIM HWHTEINIEKT — 3TO MporpaMMa WA YCTPOMCTBO, HWMHUTHPYIOIIEE
MHTEJUJIEKTyaJIbHbIE CIOCOOHOCTH YENIOBEKA.

° HcKycCcTBEHHBIM MHTEIJIEKT — 3TO KHOEp-MEXaHHYECKOE YCTPOWCTBO, HAMOJOBUHY —
YeJlOBEK, HamloJOBHMHY — MamuHa. [log HUM — 060eBoe Iaccu M3 TUIEpCIliaBa, YIpaBisieMoe
MHUKpOMPOIIECCOPOM, TOJHOCThIO OpOHMpPOBaHHOE, OYeHb mpoyHoe. Ho cHapyxkum — KuBas
yesioBe4YecKasi TKaHb: TUIOTh, KOXka, BOJIOCHI, KPOBb, BhIPAIIIEHHBIE JIIsI KHOOPTOB.

° HckyccTBeHHBINM MHTEUIEKT — 3TO UCKYCCTBEHHAs] HEHPOHHAs CeTh, CHOCOOHAsA K 00yUEHUIO
1 CaMOOOYYCHHIO.

2. UYto Takoe cnadblif HCKYCCTBEHHBIM MHTEIICKT?

° CnaOblii MCKYCCTBEHHBIM HMHTEIUICKT - 3TO MporpamMma, YCTPOWCTBO WJIM IPOrPaMMHO-
anIapaTHbIi KOMIUIEKC, YMEIOIIAs peliaTh TOJIBKO HEKOTOPBIN KJIACC HHTEIUICKTYAIbHBIX 3a/1a4.

° CnaOblil HICKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr mozaenu ot T-800 no T-888.

° Cna0blii UCKYCCTBEHHBIN MHTEIICKT - 3TO OJHOCIIOWHAS HCKYCCTBEHHAs! HEUPOHHAS CETh.

3. Uto Takoe CUIbHBIN UCKYCCTBEHHBIN UHTEIJIEKT?

o CunpHBI MCKYCCTBEHHBIN HHTEIIEKT - 3TO NpOTrpamMma, YCTPOWCTBO HIIM IIPOrPaMMHO-
anmnapaTHblii KOMIUIEKC, TI0 CBOMM MHTEIJIEKTYaJbHBIM CIIOCOOHOCTSM HM B 4YeM HE YCTYyMaromas
YEJIOBEKY.

° CunbHBIN HCKYCCTBEHHBIN MHTEIJIEKT - 3TO KHOOpr Mozaenu ot T-900 u Beie.

° CunbHBIM MCKYCCTBEHHBIM MHTEIEKT - 3TO JI00as riiyOokas HEeHpoHHasl CeTh, yMeEIoIIas
pemaTh 3a/1a4u KjIacCu(UKAIMK U PErPECCUH.

4. Yrto Takoe 3KcrnepTHas cucrema?



° DKcrepTHas CHCTEMa - 93TO MPOTpaMMHAs CHCTEMa [O3BOJISIONIAs peliaTh 3a1adyu
HCKYCCTBCHHOI'O MHTCJUICKTA C MOMOIIBIO ITPABUJI, C(bOpMy.]II/IpOBaHHBIX OKCIICPTOM, COCTABJIAIOUIUX
0a3y 3HaHUI O MPEAMETHOM 00IacTH.

o OKclepTHas CHUCTEMa - 3TO KOJUJIEKTUB 3KCIEPTOB B JAHHOM IpEeAMETHON 00JacTH,
pELIAIOIINX UHTEJUIEKTYaJIbHbIE 3aa4u.
° DKclepTHasi CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCJIOMHAs HEHPOHHAs CETh.

5. Uro Takoe MamuHHOE 00yueHue?

° MamuHHOoe oO0ydeHHe - 3TO MOAXOJ B HCKYCCTBEHHOM WHTEJUIEKTE, OCHOBAaHHBIH Ha
IIOCTPOEHUU MOJIEJIEH (pelaouX MpaBuil) IO JaHHBIM.

° MamuHHOoe 00y4deHHe - 3TO CHUCTeMa OOydYeHHUsS MpH TMOMOUIM HWH(POPMALUOHHBIX U
3IEKTPOHHBIX TEXHOJOTUM.

° MamnHHoe 00y4YeHHe - 3TO LieJeHANPaBICHHOE 0ObEKTUBHOE OTPaXKEHHUE JIEHCTBUTEIILHOCTH

6. Yro Takoe aHAN3 JAHHBIX?

° AHaJIN3 JAHHBIX - 3TO U3BJICUCHHE 3AKOHOMEPHOCTEN U 3HAHUW U3 JAHHBIX.

° AHanu3 JaHHBIX - 3TO TOJXOJl B MAIIMHHOM OOY4Y€HWH, OCHOBAHHBIM Ha HMCIOJIb30BAaHUU
ri1yOOKHUX HEMPOHHBIX CETEH.

o AHalM3 JJaHHBIX - O3TO H3BJIEUCHHE 3aKOHOMEPHOCTEH C TMOMOINbI  3HAHMHIA,

chopMyITMPOBAHHBIX AKCIIEPTOM.

7. Yro Takoe oOyuaromiasi BEIOOpKa?

° OO6yuatomass BEIOOpPKA - 3TO Ha0Op 0OBEKTOB (BXOJ0OB) C M3BECTHBIM ISl KaXKJIOTO OOBEKTa
3HAYEHHEM OTBETa (BBIX0J1a, METKH, II€JIEBOM TTEPEMEHHOM ).

° OO6yuatomas BBIOOpKa - 3T0 HAOOpP 00BEKTOB, KOTOPHIE TIOJB30BATENIb BHIOUPACT IJIsi CBOETO
00y4eHHsI.

° OO6yuaromast BBIOOpKa - 3TO HAOOp 0OBEKTOB, KOTOPBIC YEIOBEK yAaysieT U3 0a3bl JaHHBIX
utst 93P PEeKTUBHOTO 0OYUCHHS.

8. Uto Takoe o0yuyeHue ¢ yunurtenem?

° OOydeHHe ¢ yYUTENIeM - 3TO TIOCTPOCHUE MOJICIIN 110 JTAHHBIM.

° OOydeHHe ¢ yduTelIeM - 3TO PElICHHE 3a/1a4 ¢ MOMOIIbI0 HHTEIUICKTYaIbHOTO MTOMOIITHUKA.

° OOydeHHe ¢ yduTelIeM - 3TO 3ajada pa3OMeHus JaHHBIX Ha TPYIIBI IOXOXKUX JAPYr HA JApyra
00BEKTOB.

9. UYto Takoe oOyuyeHue 0e3 yuuTens?

° OOydenue 6e3 yuyuTens - 3TO YCTAaHOBJIEHUE CTPYKTYPHBIX CBOMCTB HAOOpa 0OBEKTOB.

° OOyuenue 6e3 yuutens - 3TO OOydeHHE 4YellOBEeKa WM poOOTa IMOJIE3HBIM HaBblkam 0e3
WHTEIUICKTYaJIbHBIX TOMOIIIHUKOB.

° OO0yuenue 6e3 yuuTens - 3TO 3aja4a ONpeAeNieHUs 0 JaHHBIM KaTeropHallbHbIX 3HAYCHUH.

10. Yo Takoe knaccudpukanus?

° Knaccugukamnus - 370 3a1a4a 00yueHHsI ¢ y4UTeIeM, B KOTOPOI OTBET - 3TO HOMEp KJlacca.
° Knaccugukanus - 370 3a1a4a onpeAeieHns N0 JaHHBIM YHCIOBBIX 3HAUYCHHH.
° Knaccugukamus - 310 3amaya oOydeHust Oe3 yuuTens, B KOTOpOM HE0OXoauMo pa3duTh

JAaHHBIC HA I'PYIIIBI ITOXOXKUX 0OBCKTOB.

11. Yro Takoe perpeccusi?
° Perpeccuss - 910 3amaua oOy4deHUS C y4YUTEeNeM, B KOTOPOHW OTBETHl MPHHUMAIOT
KOJIMYECTBEHHBIC (YMCIIOBBIC) 3HAUCHHUSI.
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o Perpeccus - 310 3amada, B KOTOPOW HEOOXOIUMO Pa30UTh MHOKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOXKUX APYT HA APYyra 0ObEKTOB.

° Perpeccust - 310 3amaua 0oOy4deHUsS C y4uuTeleM, B KOTOPOH HEOOXOIUMO OINPENEIHUThH IO
JaHHbIM HOMCD KJiacca.

12. Yro Takoe kiactepusarus?

° Knacrepusamust - 310 3amada oOydeHUs: Oe3 y4yuTels, B KOTOPOW HEOOXOJUMO pa3OHTh
JAaHHBIC Ha I'PYIILI TOXOXUX 00BEKTOB.

° Knacrepuzanus - 310 3a7a4a 00y4eHUs C yUUTEIEeM, B KOTOPOH HEOOXOAUMO ONPEACTHUTD T10
JaHHbIM HOMCD Kiiacca.

° Knacrepusamust - 310 3amada oOydeHUsS C YYHMTEIEM, B KOTOPOW OTBETHI MPUHUMAIOT

KOJIMYCCTBCHHBIC 3HAYCHMUA.

13. Urto Takoe uepapxudeckasi KjiacTepu3aus?

° Wepapxuueckas kiactepusanus - 3T0 3ajadya o0yueHus 0e3 yuuTesns, B KOTOpOi He00X0MMO
MIOCTPOUTH MEPAPXUI0 0OBEKTOB, B KOTOPOI BEPLINHE COOTBETCTBYET «KJIACTEP», COJEPIKALIUIl BCe
00BEKTHI, U HA KaXKJIOM YPOBHE KaXblil KJIacTep pa30uBaeTcs Ha JiBa WK O0Jiee M0AKIaCTEPOB.

° Hepapxuueckast kiactepusanus - 3TO 3ajada KIacCH(PUKAIMKH, B KOTOPOW KaXKIbIi OOBEKT
MOXECT UMCTh HCCKOJIBKO MCTOK.
° Hepapxuyeckas kiactepus3anusi - 370 METOJ PELICHUS 3aJlayd KIIACTEPHU3AIMHU C MOMOIIBIO

HepapXuu HEHPOHHBIX CETEM.

Caenyouue BONPOCHI MPeANoJaraloT BBOJ YHCJIA.
Otger ciienyeT 3anucaTh B CKOOKax.

14. PocT nereii B rpyIie AETCKOTO cajia 3aaeTcsl CICAYIOMUMH 3HAYCHUSIMU (B CM.):

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

° Haiinure mequany ()
° Haiinure HrokHMI KBapTHIIH ()
° Haiinure Bepxuuii kBapTuib ()

15. Bec neteii B rpyIie AeTCKOTO cajia 3a7aeTcsl 3HaUCHUSIMH (B Kr):

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

° Beraucnure cpennee ()
° Boruncnute HeCMEIeHHYIO OIIEHKY JUCTIEPCUU s2()
° Ha ocHoBe HecMelIeHHON OIEHKU IUCIEPCUU BBIYUCIHUTE OLEHKY CPEIHEKBAAPATHUYECKOIrO

oTkiIoHeHus S ()

16. Ha tectoBoii BeIOOpKe, coaepkamieir 2000 m3oOpaxeHnil KOTMKOB U cobauek (950 KOTHKOB,
1050 cobauek), HelipoHHas ceThb coBepumiaa 202 omuOku: 76 KOTUKOB  ObLIM
KJIaccu(uIUpoBaHbl Kak cobauku, a 126 cobauek — kak KOTUKU. CUMTasi MOJOKUTEIBHBIM —
KJj1acc co0auek, BEIYUCIUTE METPUKU:

° Accuracy ()
° Error ()
° Precision ()
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° Recall ()
° Fl-mepa ()

OTBeT OKpyruTe 10 3 MPAaBUIIBHBIX HU(P MMOCIIE NECITUYHON TOUKH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIIMHBI

a) OCHOBHasl IuTeparypa:
1. Cwmonun, /I. B. BBenenue B HCKYCCTBEHHBIM MHTEIUICKT: KOHCIIEKT JICKIIMN: yueOHOE TTocoOue
/ 1. B. CmonuH. — 2-¢ u3n., nepepad. — MockBa: ®U3MATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — Tekct: >nekTpoHHBIH // JlaHB: dIEKTPOHHO-OMOIUOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/2325 (mara oGpamienus: 20.05.2022). — Pexum
JOCTYTA: JUIS aBTOPHU3. TIOJIH30BaTENEH.

2. Boponuna, B. B. Teopus u mpakTika MamuHHOTO 00y4deHms: ydeOHoe mocobme / B. B.
Boponunna. — YapsHoBck: YAl TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — Texkcr:
ANEKTPOHHBIN // Jlanb: AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/165053 (mata oOparienus: 23.05.2022). — Pexxum fgoctymna: st
aBTOPH3. NIOJIb30BATEIICH.

0) TOTIOJIHUTENIbHAS JTUTEPATYpa:

1. bacamun IL.JI., be3pyk K.B., Pamaeea M.B. Moaenn u MeETOAb HHTEIUICKTYaJbHOU
MOJICPKKH TIPOIIECCOB TPUHATHS pemieHuid: YdeObnoe mocoome. — Hwkauit HoBropon:
Hwxeropoackuii rocynuBepcutet, 2018. — 129 c¢. ®ong 00pa3oBaTeNbHBIX AJIECKTPOHHBIX
pecypcoB. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.ntml — mocrym
CBOOOTHBI.

B) IIporpammHoe obecriedenrie u HTepHeT-pecypchl:

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. MartepuajibHO-TeXHHYECKOe o0ecredeHne T CIUTITHHbI

[Tomemienuss TPeACTaBIAIOT COOOW y4yeOHBIE ayIUTOPUU Ui MPOBEICHHUS Y4eOHBIX 3aHSITHIA,
MPEIyCMOTPEHHBIX ~ MPOTpaMMOM  (JIEKIIMOHHOTO THUMA), OCHAIIEHHbIE O0OpYyIOBaHHEM H
TEXHUYECKUMU CPEJICTBAMU 0OyUEHUSI.

[Tomernenns st caMOCTOSATENBHOIN pabOThl 00YJAIOIMXCsl OCHAIIEHB! KOMITBIOTEPHOH TEXHHKOH C
BO3MOJKHOCTBIO TMOJKIIOUEHHS K ceTH «VHTepHeT» M obecnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPELy.

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y nampaBneHus mOArOTOBKU
09.03.02 MudopmainoHHbIE CUCTEMBI U TEXHOJIOTHH.

Cocrasurens:. H.JO. 30m0TBIX
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3aseayromuii kageapoit AI'/ZIM: H.1O. 3om0Teix

[IporpaMmma omo0peHa Ha 3acelaHUMd METOJMYECKOH KOMHCCHHM HWHCTHTYTa WH(OPMAIMOHHBIX
TEXHOJIOT U, MaTeMaTHKu 1 Mexanuku oT 01 gexadps 2021 roga, mpotokoi Ne 2.
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	e. Сделайте выводы
	5. Практическое задание “Решение задачи кластеризации”.
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