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1. Mecto aucunmimmnbl B ctpykrype OITIOII

Ne MecTO IMCHUILIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI51 aBTOMATH4YECKOT0
Bapu IJIaHe 00pa3oBaTe/bLHOM 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa NPOrpaMMBblI

Juctunnuna @T/].03 Beedenue 6 ananuz OaHHbIX U
uckyccmeennulll unmenniexkm SBISICTCS (DaKyJIbTaTUBOM B
OOIT nanpasnenus noaroropku 01.03.01 MaremaTuka

3 OT/M. ®akynbTaTUBEI

2. Tlnmanupyembie pe3yabTaThl 00y4eHUsI M0 JUCHUIJINHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJibTaTaMU 0CBOEHHsSI 00pPa30BaTeIbHOI MPOrpaMMsbl (KOMIETEHIIUSIMU U MHANKATOPaAMH
AOCTHKEHUS] KOMIIeTeHIHii)

dopmupyembie Ilnanupyemble pe3yJibTaThbl 00yUeHHs 10 JUCHHUILIMHE (MOAYJIIO), B
KOMIIETEeHIIM U COOTBETCTBHH ¢ HHAUKATOPOM JOCTH:KEHHSI KOMIIETeHIIHH
(xom, conmepxanue Hunaukarop HauMeHnoBanme
KOMITETCHITHH JAOCTUKEHUSI OLIEHOYHOI'0
) KOMITETeHIHH Pe3yabTaTsl 00yyenus cpencrBa
1o TUCHMILINHE
(kom, conepkanue
HHJKATOPa)
OIIK-2. Cnocoben | OIIK-2.1. 3naet 3HaTh COBPEMEHHbBIC HH(OPMAIIMOHHBIC CobecenoBanue
pa3pabartbIBath, MaTeMaTHYECKUe TEXHOJIOTHH U KITACCUPHUKAIIMIO IPOTPAMMHBIX Tecr
aHATM3UPOBATH U MOJIETT COBPEMEHHBIX CpEJNICTB U BO3MOXKHOCTU UX MPUMEHEHHS TSI
BHEJPSITh HOBBIC 3a71a4 €CTeCTBO3HAHUS, pelIeHUs MPaKTUIECKHUX 3aja4, B TOM YHUCIIe
MaTeMaTHYEeCKUe TEXHHUKHU, SKOHOMHUKH U OTEYECTBEHHOTO IPOU3BOICTBA TP PEIICHIH
MOJICIIH B YIpaBJICHUS, OCHOBBI 3a7a4q Ipo(eCcCHOHATEHON ACATENbHOCTH
COBpPEMEHHBIX pa3paboTKu, aHaIM3a U
€CTeCTBO3HAHUM, BHEAPCHHS HOBBIX
TEXHHKE, JKOHOMHMKE | MaTeMaTHUYECKUX
U YIIpaBICHUU MOJIEICH.
OIIK-2.2. YMmeer YMeTh HaXOIUTh U aHATM3UPOBATh TeXHIUeCKyr0 | CobecemoBanue
pa3pabartbIBaTh, JIOKYMEHTAIIMIO M0 HCTIOIh30BAHUIO
IIpakTuueckoe
aHAJIM3UPOBATH U MPOrPaMMHOTO CPEJICTBA, BEIOMPATh U
BHEJPSITh HOBBIE HCIIOJIb30BaTh HEOOXOAMMBIC () YHKIIUU 3ajiaHue
MaTeMaTHYEeCKHe MPOrPaMMHBIX CPEJICTB JIJIsl PEIIECHUS
MOJIETT! B COBPEMEHHBIX | KOHKPETHOH 3a1auu
€CTEeCTBO3HAHUH,
TEXHHKE, SKOHOMHKE U
YIpaBJICHUU.
OIIK-2.3. Bmageet NMmeTp npakTHYeCKUN ONBIT MPUMEHEHUS CobecenoBanne
HaBBIKAMU pa3pabOTKH, COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHIA U
IIpakTuueckoe
aHaJu3a v BHEIPCHUS MPOTPAMMHBIX CPEJICTB, B TOM YHCIIC sananme

HOBBIX MaTEMAaTHYECKUX
MOJETICH.

OTEYECTBEHHOTO IIPOU3BOICTBA, IIPH PCIICHUU
3a/1a4 PO ECCHOHANBHOMN eI TeTbHOCTH




3. CTpykTypa u coepxkaHue IUCUUILTHHBI

3.1. TpyaoeMKOCTb JUCHUIJIMHBI

Ounas ¢popma o0ydeHus1

O01as Tpy10eMKOCTh 1 3ET
YacoB 110 yueGHOMY ILUIAHY 36

B TOM 4HcJe

ay/IMTOPHBbIE 3aHATHUS (KOHTAKTHAs padoTa):

- 3aHATHSA JIEKIIHOHHOI0 THIIA 8

- 3aHATHA CEMUHAPCKOI0 THUIA

- Tekymmid KoHTpoab (KCP) 1
caMoCTosITe/IbHAsA padoTa 19

HpOMe?KyTO‘-IHaH aTTrecranusda — 3a4erT

3.2. ConepxxaHue QTMCUMILTAHBI

B ToM uucie

KonraktHas padora (padora Bo | Cam
B3aHMO/EHiCTBUH C 0CTO
npemnojaaBarejieM), yacol. M3 HUX | fATe]
bHasi
abdo
Bcero P
HaumMeHoBaHUe U KpaTKoe coJepKaHue 3anar | 3aHaT Ta
(4acel) | 3angTHs
pa3/1esi0B U TeM TUCHUILINHBI usi ust 00y4
JIEKIIHOHH Bcer
ceMHH | jadop a1
oro 0
apCKo | aTOPH eroc
THIIA
ro oro s,
THNA | THNA yac
bl
Oun | Oun
Ounas Ounas Ounas | Oynas
ast ast
1. ITocTaHOBKM M IPUMEPHI 3a/1a4 2 4
2. Beenenue B s13b1k Python 2 4
3. OnucarenpHasi CTATUCTUKA U Pa3BEAOYHBIN 9 5 4
aHaJIu3 JTAHHBIX
4. 3agaun kj1accUUKAIIUU U PETPECCUHI 2 2 4
5. 3agaun obyueHus 0e3 yuuTens 2 2 4
Htoro 36 8 8 20

3aHsaTUS CCMHUHAPCKOI'0 TUIlIa OPraHu3yroTCA, B TOM YUCJIC B (pOpMC HpaKTI/I‘-ICCKOI\/'I HOATOTOBKH.

[IpakTuyeckast moAroTOBKa HalpaBjieHa Ha (OPMUPOBAHUE U Pa3BUTHE 3HAHUM, YMEHUI U HaBBIKOB

MPUMEHEHUSI COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH,

MIPOM3BO/JICTBA, MPU PEUICHUH 3a/1a4 MPOPECCUOHATBHON AESITETbHOCTH.

B TOM 4YHCJIEC OTCYCCTBCHHOI'O




Texymuii KOHTPOJb YCHEBAaEMOCTH peanusyercs B (opme colecenoBaHUs, TECTHUPOBAHUS U
MPAKTUYECKUX 3aJaHHI.

[TpomexxyTodHast aTTecTaus IPOXOIUT B TPAAUIIMOHHON (hopme (3a4er).
4. YueOHO-MeTOoAuYeCKOoe o0eceyeHrne caMOCTOATEIbHOI padoThl 00y4al0IMXCs

CaMocTrosTenbHas pa60Ta CTyACHTA NpU U3YUYCHUU AUCHUIIIIMHBI «BBeneHue B aHalu3 AJAHHBIX U
I/ICKYCCTBGHHHﬁ HUHTCJUICKT» BKIHOYACT BBIIIOJHCHUC IIPAKTHYCCKHUX 3aI[aHPII>i moa KOHTPOJEM
nperoaaBaTeisi U MOATrOTOBKY K 3a4YCTY.

KOHTpOJ’IBHBIC U TECTOBBIC BOIIPOCHI, MPAKTHYCCKUC 3adaHUA JId INPOBCACHUSA TEKYIIECTO KOHTPOJIA U
HpOMeH(YTOqHOfI arTeCTaluuy 110 uToraM OCBOCHUA JUCHUIIIIMHBI IPUBEACHEI B II. 5.2.

5. @OoH/I OLEHOYHBIX CPEICTB IS MPOMEKYTOYHOI ATTECTANMH 10 TUCHHILTHHE (MOIYJTIO),
BKJTIOYAIOIINHI
5.1. Onucanue MIKAJI OLEHUBAHUS Pe3y/IbTATOB 00y4YeHHs 0 AUCHUILIHHE
YpoBenn HIxkana oueHuBanusi cGOPMUPOBAHHOCTH KOMIETEHIUMH
cdopmupo
BaHHOCTH HEYAOBIE | YAOBIACTE O04YeHb NpeBoCXo
KOMIIETEHII IJIOXO0 TBOPUTEJI | OPUTEJIBH XOopo1o xopommo OTJIMYHO 10
ik bHO 0
(MHIUKATO
pa
JOCTHKEHH
a He 3aureno 3auyTeHo
KOMIIETEHI]
ui)




OtcytcTB

Y€ 3HaHHUI
TeopeThye Vposers
YpoBeHb
cKoro Yposens | Munuman P N 3HAHUU B YposeHb v
. 3HaHUH B . OBEHb
MatTepuana | syapmii bHO o0Beme, 3HaHUH B P .
o0BeEME, 3HaHUH B
HUXE JOMYCTUM COOTBETCTB | 0ObEMe,
. COOTBETCTB o0Beme,
MHUHHMMaJb | bIU YIOLIEM COOTBETCT
Hesosmox VIOIIEM IPeBbIIIA
HBIX YPOBEHb nporpaMme | ByIOUIEM
3 HOCTB . nporpamme FOLIIEM
SHAHUA TpeOOBaHM | 3HAHUH. IIOATOTOBKU | IPOrpaMm
OLICHUTDH U 1 IMOATOTOBKHU il IIporpamMm
. Umenn OMyIIEH . Jomymeno | e
HOJIHOTY Y . Jomymieno 7 y
o MECTO 0 MHOTO HECKOJIBKO | MTOATOTOBK
SHaHNU 5 5 HECKOJIBKO 5 IMOATOTOBK
rpyobie HErpyOBIX HecylIiecTBe | u, 6e3
OIITMOKH. OIITNOKH. HHBIX OIIMOOK.
€ OTKa3a OmHGOK
0Byaaron OIHO0K
erocs oT
OTBETa
[TIponemonc [TIponemon
[Iponemon | TpupoBansl | [IponemMoHc | cTpupoBaH
CTPUPOBAH | BCE TPUPOBAHBI | bI BCE [Iponemon
OrcyretB | [Tpn
bl OCHOBHBIE BCE OCHOBHBIE€ | CTPUPOBAH
ue pelIeHun
OCHOBHBIE€ | YMEHHUSI. OCHOBHBIE YMEHU, bl BCE
MUHHAMAJIb | crapmapTH
YMEHUSL. Petrenst YMEHUSI. pelIeHbI OCHOBHBIE
HBIX BIX 33Ja4
. Pemensr BCE Pemrensr BCE YMEHUS,
MEHHU.
Y He TUTIOBBIE | OCHOBHBIC BCE OCHOBHBIC | PEIICHBI
3a7a4M C 3a/1auu ¢ OCHOBHBIE 3a/1auu ¢ BCE
HOCTh
CTPUPOBAH | yorpyGeiM | HErpyOBIMHE | 3a1auH. OTJIETTbHBI | OCHOBHBIE
OLICHUTh
Ymenuns bl " ommbkamu. | BeimonmHeHn | mMu 3a1aumn.
HaJan4ue
. OCHOBHBIC | /yin6kamu | BeimonHen | bl Bee HecyuiecT | Brimonnen
MEHUU
4 YMCHHL. bl BCE 3a/1aHUsl, B | BEHHBIM bl BCE
BCIIEJICTBU
BrinonneH | 3a1aHus, B | IOJHOM HeJoueTa | 3aJaHus, B
€ OTKa3a Hmenn
bI BCE TTOJTHOM o0bemMe, HO | MU, MTOJTHOM
oGyuatomy | MECTO
3a/1aHus, o0beMe, HO | HEeKOTOpbhIE | BBITIOJHEH | 00beMe
€rocst oT rpy0bIe 5
orBeTa - HO HE B HEKOTOpBIE | C bl BCE e3
TTOJTHOM c HEJI0YEeTaMH | 33/IaHHsI B | HEIOYETOB
o0Beme. HEJ0UYeTaMU MTOJTHOM
o0Beme.




OtcytcTB
ne 1lpu Nwmeercs
pnagenns | POHCHAM | mumans 1 [Iponemon
. 0JIEMOHC
matepuan | CTAHAAPTH | gy P IIponemoHc | crpuposan | [Ipogemon
BIX 3aJ1a4 TPUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKK | CTPUPOBAH
a30BLIE
Hesozmox | 1€ HaBBLIKOB 0a30BLIE npu TBOPYECKHU
IIPOIEMOH HaBBIKH TIPU .
HOCTb JUTSL HAaBBIKH MPU | PCIICHUH | W MTOAXOJ]
CTPUPOBaH pCHICHUHN
Habbiku OLIEHUTH perieHus perieHuu HeCTaHJap | K
HaBbIKHA bI GA30BEIE CTaHJAPTHBI
HaJIN4YUE CTaHJapTH CTaHJApTHBI | THBIX pEIICHUIO
HaBBIKH. X 3a/la4q ¢
HaBBIKOB BIX 3a7a4Y C X 3a1a4 6e3 | 3ajmad 6e3 | HecTaHzap
HEKOTOPBIM 5 5
BCICACTBH | [y o HEKOTOPBI " OIIMOOK U omMOOK U | THBIX
€ OTKas3a MU HEJ0YETOB. | HEJOYETOB | 3aj1ad.
5 MECTO HEIOYETaMHU
00yyaro1g rpyGbic HeJoueTa
€rocst oT . MH.
OoTBETa
IIkaja oueHKH NPHU MPOMEKYTOYHOM ATTeCTAIUN
Onenka YpoBeHb NOATOTOBKH
. Bce kommieTeHIMY (4acTH KOMITETSHITH ), Ha OPMUpPOBAHUE
BOCXOJIH
PEBOCXOAHO KOTOPBIX HampaplieHa TUCIUIUIMHA, CHOPMUPOBAHBI HA YPOBHE
HE HUXKE «IIPEBOCXOJTHO
Bce kommereHnuu (4acTy KOMIIETCHIMI), Ha (opMupoBaHUE
OTan4HO KOTOPBIX HalpaBiieHa AUCIHUIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE
HE HIKE «OTJIMYHO», IIPU STOM XOTS Obl OJHA KOMIIETEHIIUS
chopMupoBaHa Ha YPOBHE «OTJIMYHO»
Bce xommereHnuu (4acTu KOMIIETEHIMH), Ha (OpMUPOBAaHUE
OueHb XOpOIIO KOTOPBIX HalpaBiieHa AUCIHUIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE
3a4TEHO HE HIDKE «OY€Hb XOpOIIO», MpHU ITOM XOTS Obl OJHA
KOMITETEeHIIHS CHOPMHUPOBAHA HA YPOBHE «OUEHBb XOPOIIO»
Bce xommereHnuu (4actu KOMIETEHIWH), Ha (OpMUPOBAaHUE
Xoporo KOTOPBIX HalpalieHa AUCIHUIUIMHA, C(HOPMUPOBAHBI HA YPOBHE
HE HUXKE «XOpOIIO», MPU ITOM XOTs OBl OJHA KOMIIETEHIIUS
chopMupoBaHa Ha YPOBHE «XOPOIIIO»
Bce xommereHnuu (4acTu KOMIETEHIMH), Ha (opMHupoBaHUE
KOTOPBIX HalpaBlieHa AUCIHUIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE
Y 10BAETBOPUTETHHO
HE HIXKE «YyIOBIETBOPUTEIBHO», MPU ITOM XOTsA OBl OJHA
KOMIIETEHIMS chopmupoBaHa Ha YpOBHE
«YJOBJIETBOPUTEIBHO»
Xorst Obl omHa KomIereHus cdopMHUpoBaHa Ha OBHE
HeynosnersopurensH 1 bopmrp b
HE o «HEYJIOBJIETBOPUTEIILHO», HU OJHA W3 KOMIETEHUUW He
3aYTEHO chopMupoBaHa Ha YPOBHE «IIJIOXO»
ITioxo Xotss Obl OgHA KOMIIETeHIHS CGOpPMHpPOBaHA Ha YPOBHE
«IJIOXOY




Kpurepuii oieHuBaHNs 0TBETOB HA TUIOBbIe KOHTPOJIbHbIE BONPOCHI I coOeceJOBAHUSA U
BOIIPOCHI K 3a4€eTy

Pe3ynbpratel oTBETA Ouenka
CryneHT nain pa3BepHYTHIH OTBET Ha BCE 3a4TEHO
BOIPOCHL.
CTyneHT OTBETHII TOJILKO Ha YacTh BOIIPOCOB HE 3aUTCHO
WJIM JTaJT Hepa3BEPHYTHIN OTBET HA BCE BOMPOCHI.

Kpurepuii oueHuBaHusl NPAKTHYECKUX 3aJaHUI

Pe3ynbrathl paboTh Ornenka

Bce npakTuueckue 3a1aHusl BBIOJTHEHBI B 3a4TEHO
MOJTHOM 00beMe U B cpoK. OmnucaHue Bcex
ATaroB BHIIOJHEHUS 3aJaHUI, KO U PEe3yIbTaThl
paboThl MPECTABICHBI MPEMOAABATEINIO.

BrinonHeHs! HE Bce MPaKTHYECKUE 3aJaHUs UITH HE 3a4TEHO
BBITIOJTHEHBI HE B MOJIHOM 00BbeMe (IIPeICTaBICHO
HE TTOJIHOE OMMCAHUE ITATIOB BHITIOJHEHUS
3aJlaHuM, KOJI paboTaeT HEKOPPEKTHO,
pe3ynbTaThl paboThl HE MPEACTABICHBI

IIPENnoJaBaTeliio).
IIIkana oneHKH pPe3yJabTATOB TECTUPOBAHMSI
Bbamasl, % | Onenka copMHpOBaHHOCTH
KOMIIETE€HITHN
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MATePUAJIbI, HEOOX0AMMBbIE /Il OLIEHKH

pe3yabTaToB 00y4yeHust

5.2.1. Bompocbl K 3a4deTy N0 JuCHHIINHe «BBegeHue B aHaIM3 JaHHBIX M HUCKYCCTBEHHBIN
UHTEJUIEKT» JJI5l OLleHKHU chopMupoBaHHOCTH KomneTenuuu _OIIK-2

Bompoc Kox komnereniyu
1. UYrto Takoe NCKYCCTBEHHBI UHTEIIEKT? OIIK-2
2. Uto Takoe cialblil (CHEUATM3UPOBAHHBIN WA TIPUKIIATHOMN) OIIK-2
MCKYCCTBEHHBIN MHTEIJIEKT?
3. UYT0 Tako€e CHIIBHBIN NCKYCCTBEHHBIN UHTEIUIEKT? OIIK-2
4. UYro Takoe IKCIepTHasI cucrema? OIIK-2
5. Uto Takoe MammHHOE 00ydeHwHe? OIIK-2
6. Uto Takoe aHaINU3 TaHHBIX? OIlK-2
7. UTto Takoe 00ydeHue ¢ yunurenaem? OIIK-2
8. Urto Takoe oOyuaromas BIOOpKa? OIIK-2
9. Uro Takoe oOyueHue 6e3 yuurens? OIIK-2
7



10. Urto Takoe kiaccudukamnms? OIIK-2
11. UYro Takoe perpeccust? OIIK-2
12. Uto Takoe kiactepuzamus’? OIIK-2
13. UTto Takoe nepapxuueckas Kjiactepusanus’? OIIK-2

5.2.2. TunoBble KOHTPOJIbHbIE BONMPOCHI AJs co0eceOBaHUsS /ISl OLEHKH CHPOPMHPOBAHHOCTH
komnerenuuu _OIIK-2.1

Ha cobecenoBanuu npoBepsieTcsi, Kak CTY€HT OCBOMJ OCHOBHBIE MOHATUS. OH JOJDKEH YMETh JlaBaTh
Pa3BEPHYTHIM OTBET HA CIEAYIOIINE BOIPOCHI.

UYTto Takoe UCKYCCTBEHHBIN MHTEIIEKT?

Yro Takoe cialblii (CrienuanTu3upoOBaHHBIN WIIH MIPUKIIATHON ) UCKYCCTBEHHBIH HHTEIICKT?
UT0 Takoe CHUIIbHBII UCKYCCTBEHHBIN UHTEIUIEKT?

Uro Takoe rirybokoe o0yueHue?

Uro Takoe dKcrepTHast cuctema?

Urto Takoe MammHHOE 00ydeHue?

Uro Takoe aHaNIHU3 TaHHBIX?

Yro Takoe oOyueHHE ¢ yuuTenem?

© 0 N o g w DN PR

UYro Takoe oby4aromiasi BIOOpKa?

[EEN
©

UYro takoe oOyueHue 6e3 yaurens?

[EEN
=

Uro Takoe kiaccudukamus?

[EEN
N

Uro Takoe perpeccusi?

[HEN
w

Yro Takoe KHaCTepI/BaHI/IfI?

[EEN
-

Yro Takoe nepapxudeckas Kiacrepusanus’?

15. OcHoBHbIE OMOIMOTEKH U MPOTPAMMHBIE CPENICTBA IS PEIIeHUs 33Jay aHajdu3a JaHHBIX U
MAaIIMHHOTO O0YYeHHSI.

5.2.3. TunoBble NpaKkTHYECKHE 32IaHUS 15 OleHKH copmupoBanHocTH kommneTenuun _OIIK-
2.2, OIIK-2.3

[TpakTuyeckue 3a7aHus HarpaByieHbl Ha (OPMUPOBAaHUE U KOHTPOJIb Y OOYyUYaAIOIIMXCSl KOMITETEHLIUH
OIIK-2.2, OIIK-2.3. [IpakTHueckue 3a/1aHusl BHIIOIHAIOTCS B BUE Jupyter-HoyTOyka U npeicTaBiser
co0O0# TOKYMEHT, COJIep>Kallliii ONMCAaHNE BCEX 3TAIIOB BBHIMOJIHEHUS pabOThl, KO, Pe3y/IbTaThl U

BBIBO/JIBI.

1. Occe “Moe mo0umMoe NpUIIoKeHNE, UCIOb3YIOIee TEXHOJIOTHIO HICKYCCTBEHHOTO MHTEIIIeKTa”
2. ITpakTruyeckoe 3amanue “IIporpamma Ha Python “Yranaii uncno”.

a. Harmmcars nporpammy, KoTOpasi yMeeT UIpaTh C 4EJIOBEKOM B Urpy “VYranmail uncio”. I[Iporpamma

3araapiBaeT ciydahHo yuciao oT 1 go 100. YemoBek poimkeH yramarh ero. g 3Toro oH naenaer
HECKOJIbKO (He Ooiiee 7) MOMBITOK, Ha3bIBasi KaKOe-TO YUCIIO B 3TOM Auana3oHe. Ha Kaxayio MOMBITKY
YeJIOBEKa KOMIBIOTEP TOBOPHUT, yrajiaji uyejIoBEeK WM HET, M B Clydae, €CJIM YEJIOBEK He yrajai, 0oJibIie
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WIN MEHBIIE 3araJaHHOe YHCIIO YMCIlla, Ha3BaHHOTO dYenoBekoM. Hammmmre Takyio mporpammy. [lms
BBOJIa MH(OPMAIMH YEJIOBEKOM HCHoib3yiiTe GpyHkiwmio input(). s BeiBona - print().

b. Peanusyiite nporpammy, wurpamoomyi B urpy "VYragail uucio", HO 4YEIOBEK U KOMIIBIOTED
MEHSIIOTCS POJISIMH.

3. [IpakTuueckoe 3aganue “Pa3Be10YHBIN aHATU3 TAHHBIX .

1. Haiigure nntepecHble JaHHBIE, C KOTOPBIMU BBl XOTUTE paboTaTh. PekoMeH1yMble pecypehl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenmyercst paboTaTh ¢ TAOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB TMPU3HAKOB (CTOJOIIOB), HECKOJIBKO THICSY (CTPOK).

2. Onummre, YTO MPEACTABISAIOT M3 ceOs8 1THW JaHHBbIE, KaKue MPHU3HAKH, IOYEeMy OHH BaMm
MHTEPECHBI.

3. [TpumMeHuTe K TaHHBIM MMOIXOSAIINE METOABI OUUCTKU (OOPHOBI C BEIOpOCAMH M MTPOMYIICHHBIMU
3HA4YEeHUsAMH) U Bu3yanuzauuu. Caenaiire BBIBOJBI.

4. CnenaiiTe BEIBOIBI

4. [TpakTrueckoe 3aganue “Pemenne 3aaun knaccuukanyuy 1 perpeccuu’”’

a. JInist JaHHBIX U3 33JaHUs 3 ONpeieNnuTe, KaKoW MPHU3HAK BBl OyleTe ONMpPENessiTh MO OCTAIbHBIM.
Uro 370 3a 337a49a; KiIacCUPUKALUN WIH Perpeccun’?

b. [TonroroBbTe HaHHBIE (OTMACIITAOMPYHTE KOJMYECTBEHHBIE M OWHApHU3YHTE KaTeropualibHbIC
MIPU3HAKH).

C. Pa3beliTu BEIOOPKY Ha 00YYAIOIIYIO U TECTOBYIO.

d. OOyuuTe HECKOJIBKO METOJOB MAIIMHHOrO o0ydeHus (He MeHee TpeXx, Hampumep, KNN,

RandomForests, MLP). CpaBHHTE KaueCTBO 3TUX METOJIOB Ha 00yYarolIel U TECTOBOIl BBIOOpPKAX.
e. Crenaiite BEIBOBI

5. [IpakTueckoe 3ananue “Pemenue 3agaun Kiacrepusanuu’”.
a. Jlist maHHBIX U3 3a/1aHust 3 cHOPMYTUPYHTE 3a/1a4y KIacTepU3aIUu.
b. OOyunTe HECKOJIBKO METOJIOB KiacTepHu3anuu (He MeHee NBYX, Hampumep, k-means, DBSCAN).

OO6mbsacHute Baul BeIOOp. CpaBHUTE pe3ynbTaThl padOThHI AITOPUTMOB, a TAK)KE MOJIyUEHHBIE PE3YJIbTATHI C
pe3yabTaTaM paboThl METOJIOB OOYUEHUS C yUUTENeM U3 3a/laHus 4.
C. Crenaiite BBIBOJBI

5.2.4. Tunosble TeCTOBbIE BONMPOCHI /1l OLleHKHU cpopMupoBanHocTH KomneTrenuuu_OITK-2.1

Bce BOIIPOCHI AJIbTCPHATHBHLIC

1. Yto Takoe NCKYCCTBEHHBI HHTEIIEKT?

o HckycCcTBEHHBIN MHTEIIEKT — 3TO MpOorpaMma Wik yCTPOHCTBO, HMUTHPYIOIIEE
WHTEJUIEKTYyallbHbIE CTIOCOOHOCTH YETIOBEKA.
o HckyccTBEeHHBIN MHTEINIEKT — 9TO KHOEP-MEXaHUUECKOe YCTPOHCTBO, HATIOJIOBUHY —

4eJI0BEK, HAOJIOBUHY — MaiunHa. [log HuM — 60€eBoe 1maccu U3 TMIepCIulaBa, yIpaBiIseMoe
MHUKPOTPOIIECCOPOM, MOTHOCTHI0 OpOHUPOBAHHOE, OUeHb MpouHoe. Ho cHapyku — kuBas
yesoBeyecKast TKaHb: TIIOTh, KOKa, BOJIOCHI, KPOBB, BBIPAIIEHHBIE J1JIs1 KHOOPTOB.



L HcKyccTBEHHBIN MHTEIJIEKT — 3TO UCKYCCTBEHHAs! HEMPOHHAs! CETh, CIIOCOOHAs K 00YYEHHUIO
1 CaMOOOYYCHHIO.

2. Yro Takoe cinadblii HCKYCCTBEHHBIM WHTEIUIEKT?

o Cnalplif HICKYCCTBEHHBIN HHTEIUIEKT - 3TO MpOrpamMma, yCTPOMCTBO HIIA MPOTPaMMHO-
arrnapaTHbIi KOMILIEKC, YMEIOIIAasl peliaTh TOJbKO HEKOTOPBIN KJIacC MHTEJUICKTYaIbHbIX 3a]1ay.
° Cna0bl1ii MCKYCCTBEHHBIN MHTEIUIEKT - 3T0 kuOopr monenu ot T-800 no T-888.

° Cnalplif HICKYCCTBEHHBIN MHTEIIEKT - 9TO OAHOCIIONHAS UCKYCCTBEHHAsi HEUPOHHAs CETh.

3. UYro Takoe CHIIbHBINA UCKYCCTBEHHBIN MHTEIICKT?

° CunpHBIA UCKYCCTBEHHBIN MHTEJUIEKT - 3TO IIPOrpaMMa, YCTPONCTBO UM IPOTrPaMMHO-
anmnapaTHbI KOMIUIEKC, 10 CBOUM MHTEIEKTYaJIbHBIM CIIOCOOHOCTSM HU B YEM HE yCTYyMarolas
YEIIOBEKY.

° CHIIbHBIN MCKYCCTBEHHBIM MHTEJUIEKT - 3TO KuOopr moaenu ot T-900 u BeIe.

o CuUIbHBINA UCKYCCTBEHHBIH MHTEIUICKT - 9TO JTF00ast ITyOOKasi HSWPOHHAS CETh, YMEIOIIast
peuiaTth 3a1a4n KiacCu(pUKalUU U Perpeccu.

4. Yro Takoe 3KcIepTHas cucrtema?

° DKCHepTHas CUCTEMa - 3TO MPOTrPaMMHasi CUCTEMa MO3BOJISIFOIIAsl PELIaTh 3a/1a4u
HCKYCCTBEHHOT'O MHTEJUIEKTA C MIOMOIIBIO MPaBHJI, CPOPMYTHUPOBAHHBIX IKCIIEPTOM, COCTABIISIOIINX
0a3y 3HaHMI O MMPEIMETHOMN 00JIaCTH.

® 3KCHepTHaH CUCTEMaA - OTO KOJIJICKTHUB 3KCIICPTOB B JaHHOM HpeZ[MeTHOﬁ 06J'IaCTI/I,
pemaromux MHTCJUICKTYAJIbHBIC 3a1a4u.
® 3KCHepTHaH CHUCTCMA - 3TO UCKYCCTBCHHAA MHOTOCJIONHAas HeﬁpOHHaﬂ CCTh.

5. Yro Takoe MammHHOE 00y4YeHUE?

° MammHHOe 00y4YeHHE - ITO MOJIX0]1 B UCKYCCTBEHHOM MHTEJUIEKTE, OCHOBAHHBIHN Ha
MOCTPOSHUH MoJIesIel (pelaroIyX MpaBmil) M0 JaHHBIM.

o MarmmHHOe 00y4YeHHe - 3TO CUCTEMa 00YUEeHHUsI TPU OMOIIY UH(OPMALIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTUH.

° MammHHOe 00y4YeHHe - ITO LeIeHaNIPaBIeHHOE O0bEKTUBHOE OTPaKEHUE IEHCTBUTEIILHOCTH

6. UYro Takoe aHAIU3 JaHHBIX?

° AHanu3 JaHHBIX - 3TO U3BJICUEHUE 3aKOHOMEPHOCTEN U 3HAHUI U3 IaHHBIX.

° AHanu3 JaHHBIX - 3TO MOAXO0/ B MAllIMHHOM 00y4Y€HUHU, OCHOBaHHBIN Ha MCIIOJIb30BAaHUU
rITyOOKMX HEMPOHHBIX CETEH.

° AHanu3 TaHHBIX - 9TO U3BJICYECHHUE 3aKOHOMEPHOCTEN € TOMOILBIO 3HAHW,

C(OPMYIHPOBAHHBIX SKCIIEPTOM.

7. Yro Takoe oOy4aromias BeIOOpKa?

° OO6yuatomas BHIOOpKa - 3T0 HAOOP 00BEKTOB (BXO/I0B) C U3BECTHBIM JIJIS1 KAXKJOTO OOBEKTA
3HaYEHUEM OTBETa (BBIXOJa, METKH, IIEIEBON TIEPEMEHHOM).

° OO6yuatomas BEIOOpKa - 3T0 Ha0Op 00BEKTOB, KOTOPHIE TIOJIB30BATENH BEIOUPAET JIJIsS CBOETO
o0OyueHusl.

° OO6yuatomas BIOOpKa - 3TO HAOOP 00BEKTOB, KOTOPHIE YEIIOBEK YAASIET U3 0a3bl JaHHBIX
s 5P PEeKTUBHOTO 00YUEHUS.

8. Uro Takoe oOyueHHe ¢ yauTenem?
° OOy4eHne ¢ yquTeseM - 3T0 HOCTPOSHHE MOAEIH TI0 TaHHBIM.
° OOyueHue ¢ yuyuTesaeM - 3TO pelIeHHe 3aj1ay C MOMOIIbIO HHTEIUIEKTYaJIbHOIO TOMOIIIHUKA.
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o OOyueHnue ¢ yuuTeseM - 3To 3aJa4a pa30MeHHs JaHHBIX HA TPYIIIBI HOXOXKHUX JAPYT HA Ipyra
00BEKTOB.

9. Yro takoe oOyueHue 6e3 yuurems?

° OOyuenue 6e3 yuuTens - 3TO YCTaHOBJICHHE CTPYKTYPHBIX CBOWCTB Ha0Opa 0OBEKTOB.

° OO6yuenue 6e3 yuuTens - 3To 00yueHHe YeJIOBeKa WIH poOOTa MOJIE3HBIM HaBbIKaM 0€3
WHTEJUIEKTYaTbHBIX TTOMOIIIHUKOB.

° OOyuenue 6e3 yauTes - 3TO 3a/1a4a ONPEIEIICHUS 110 IaHHBIM KaTerOpHaIbHBIX 3HAYCHUH.

10. Yro Takoe knaccudpukanus?

° Knaccudukanus - 370 3a1a4a 00yueHHs ¢ y4uTeIeM, B KOTOPOH OTBET - 3TO HOMEp KJiacca.
° Knaccudukanus - 370 3a1a4a onpeIeeHus 1Mo JaHHBIM YHCIOBBIX 3HAUCHHI.
° Krnaccudukanus - 370 3a1a4a o0y4ueHus 6e3 yuuTens, B KOTOpOi HeoOX0AuMO pa3OouTh

JaHHBIC Ha I'PYIIIIBI ITOXO0KUX 00BEKTOB.

11. Yro takoe perpeccus?

° Perpeccus - 310 3aaya 00y4yeHUs C yUUTEIEM, B KOTOPOIl OTBETHI IPUHUMAIOT
KOJINYECTBEHHbIE (UM CIIOBbIEC) 3HAUECHUS.

° Perpeccus - 3T0 3a1aya, B KOTOpOi HEOOXOAMMO Pa30UTh MHOKECTBO OOBEKTOB Ha I'PYIIIIbI
MIOXOKUX APYT Ha pyra 0ObEKTOB.

° Perpeccus - 3170 3a1aua 00yueHus ¢ yuuTeaeM, B KOTOpOil HEOOXOAUMO OIPENETUTD 110
JAaHHBIM HOMEp KJlacca.

12. Yro Takoe kiactepusaus?

° Kunacrepuzanus - 910 3aaua 00yueHus 0e3 y4uTelis, B KOTOPOl HEOOX0IUMO pa3OoUTh
JAHHBIC HA TPYIIIBI IOX0XKUX OOBEKTOB.

° Knacrepuzanus - 310 3a1a4a 00ydeHUs ¢ yUyUTeIeM, B KOTOPOil HEOOXOAMMO ONPEAETHUTH 10
JTaHHBIM HOMEp KJjacca.

° Krnacrepusanmst - 370 3a7a4a 00y4eHUs C YIUTENIeM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIC 3HAYCHHUSI.

13. Yro Takoe mepapxudeckas KiacTepusanus’?

° Hepapxudeckas KJIaCTepU3aLHs - 3TO 33/1a4a 00y4eHust 6e3 yuuTens, B KOTOPOil He0OX0 MO
MOCTPOUTH UEPAPXUI0 OOBEKTOB, B KOTOPOH BEPIIMHE COOTBETCTBYET «KJIACTEP», COEPIKAIINN BCe
00BEKTHI, ¥ Ha KQXKJJOM YPOBHE KXKIbIil KJlacTep pa30uBaeTcs Ha ABa MM 0oJIee MOAKIACTEPOB.

L] I/IepapXquCKa;I KJracTepusanus - 3To 3a1a4a I(J'IaCCI/Iq)I/IKaI_II/II/I, B KOTOpOﬁ KaXKIbIi 00BEKT
MOXET UMETh HECKOJIbBKO METOK.
® I/IepapXquCKa;I KJraCTepusanus - 3T0 MCTOA PCIICHUS 3ala4U KIIaCTCpU3alinu ¢ TIOMOIIBIO

HepapXUy HEHPOHHBIX CETEM.

Caeayomue BONPOCHI MPeAN0JIaraloT BBOJ YUCJIA.
OTBeT creayeT 3ammcaTh B CKOOKax.

14. Poct nmereii B rpyIie AETCKOTO cajia 3aaeTCsl CIeAYIOMUMH 3HAYCHUSIMU (B CM.):

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

° Haiinure meauany ()
° Haiinure HuxHUI KBapTUIIH ()
° Haiinure BepxHUit KBapTHIIB ()
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15. Bec nereil B rpynne A€TCKOro cajia 3a1aeTcsl 3HAUEHUSIMH (B KT):

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

° Beraucnute cpennee ()
° BhIUKMCINTE HECMELIEHHYIO OLEHKY aucnepcun 2 ()
° Ha ocHOBe HeCcMeIeHHO# OIICHKU TUCIICPCHHU BBIYKMCIIUTE OLCHKY CPEIHEKBAIPATHUECKOTO

oTKIoHEHHS S ()

16. Ha tecroBoii BeIOOpKe, coaeprxkaiieit 2000 n3o0paxeHuit KOTUKOB U cobauek (950 KOTHUKOB,
1050 cobauek), HelipoHHas ceTh coBepinmia 202 omuOKu: 76 KOTHKOB ObLTH
KJIaCCU(UIIUPOBAHBI KaK co0adku, a 126 codauek — kak KOTUKU. CUUTAsI TOJI0KUTEITBHBIM —
KJ1acc co0ayueK, BEIYUCIUTE METPUKU:

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

OtBeT okpyrauTe A0 3 MPaBWIbHBIX IUP MOCIIE AECATUIHON TOUKH.

6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITUOHHOE o0ecriedyeHue TN CIIUTIITUHbI

a) OCHOBHAsI JIUTEpATypa:
1. Cwmonun, /. B. BBenenne B MICKyCCTBEHHBIN MHTEUICKT: KOHCIIEKT JICKIIMI: yueOHOe mocodue
/ . B. CmonuH. — 2-¢ u3n., nepepad. — Mocksa: ®DU3MATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: 21eKTpOHHBIN // JIaHb: 2TIEKTPOHHO-OMOIHOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (mara obparenus: 20.05.2022). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINECH.

2. Boponwuna, B. B. Teopus u npakTika ManmmHHOT0 00y4deHus: yaeOHoe nmocooue / B. B.
Boponnna. — YaestHoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TexkcT:
A5eKTpOoHHBIH // JlaHb: anekTpoHHO-0MOIMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/165053 (nmara obpamenus: 23.05.2022). — Pexum gocrymna: s
aBTOPH3. NIOJI30BATEIICH.

0) IONOJIHUTENbHAS JIUTepaTypa:

1. bacamun I1.JI., be3pyk K.B., Pagaesa M.B. Moaenu u MeTO1bI HHTEIIEKTYATHbHOM
MOJJIEP>KKU MTPOLIECCOB MPUHATHS pelneHuit: YuyedHnoe nocodue. — Huxnuuit Hosropos:
Huxeropoackuii rocynusepcurert, 2018. — 129 ¢. ®ona 06pa3oBaTeabHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL.: http://www.unn.ru/books/resources.html — moctym
CBOOOTHBIH.

B) mporpammHoe obecriedenne u HTepHeT-pecypchI:

1. Python: https://www.python.org/
2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
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https://e.lanbook.com/book/2325
https://e.lanbook.com/book/165053
http://www.unn.ru/books/resources.html
https://www.python.org/
https://www.anaconda.com/download/

3. Google colaboratory colab.research.google.com

7. MarepuajibHO-TeXHUYeCKoe o0ecrevyeHue TUCIUILTHHbI

[TomereHus: TpeACTaBISIOT COOON y4deOHBIE ayaUTOPUU JUIsl TPOBEACHUS YYEOHBIX 3aHSATHH,
MPEAYCMOTPEHHBIX  MPOTPpaMMOKM  (JIEKIIMOHHOTO  THIA), OCHAIEHHBIE OOOpyIOBaHHEM U
TEXHUYECKUMH CPEJCTBAMU O0YUYCHUSI.

[Tomemenust 1Jig caMOCTOATEIBHONW pabOThl 00YYArOIIMXCSl OCHAIIEHBI KOMITBIOTEPHOM TEXHHUKOM C
BO3MOXXHOCTBIO MOJKIIOUeHUsI K ceTu «VHTepHeT» M obecrneyeHbl JOCTYIIOM B AJIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYIO CPEYy.

[Iporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanusmu OC HHI'Y nHampaBieHus moaroToBKH
01.03.02 IlpukmnanHas MaremMaTrka 1 HHGOpMaATHKA.

CocraBurenb: H.1O. 3o0m0TBIX

Peuenzent(br)

3apenyrommii kapeapoit AI'JIM H.}O. 30moThix

[Iporpamma omoOpeHa Ha 3acefaHUM METOJUYECKOW KOMHCCHHM HWHCTUTYTa HMH(OPMAIIMOHHBIX
TEXHOJIOTHH, MaTeMaTHuKu U MexaHuku oT 30 HosiOpst 2022 roaa, mpoTokon Ne 3.
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