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1. Mecto aucuumiaunbl B cTpykrype OINIOIT

Ne MecTo IMCHUIINHBI B y4e0HOM CTaHaapTHBIA TEKCT 1JIs aBTOMATHY€CKOI0
Bapu IJIaHe 00pa3oBaTe/bLHOM 3amoJIHeHUs B KOHCTpyKTOope PILI
aHTa NPOrpamMMbl

3 OT/. OakynbTaTUBbI Hucuunnuna @T/[.05 Bsedenue 6 aunanu3 OaHHbIX U
UCKYCCMBEHHbI UHMeLIeKm  SBISETCS (PaKyIbTaTHBOM

B OOIl wnanpaBnenus  moaroroBku  38.03.03

anaBneHne MMEPCOHAJIOM

2. Tlnmanupyembie pe3yabTaThl 00y4eHHs MO UCHHUIJINHE, COOTHECEHHBIE C MIIAHUPYEMBIMHI
pe3yJabTaTaMM OCBOEHHS 00pa30BaTeIbHOM NMPOrpaMMbl (KOMIETEHIIUSIMM U MHAUKATOPaAMH
JOCTHKEHHM ST KOMITeTEeHIU i)

®opmupyembie | [laaHupyembie pe3yabTaThl 00yUYeHHS MO THCHUTLINHE
KOMMeEeTEeHIuH | (MOAYJII0), B COOTBETCTBHM C HHIMKATOPOM JTOCTHKEHU S
(xon, KOMIIeTeHIIUH Haumenosan
COJIepKaHUE HNuauxkarop ue
OIIEHOYHOT0
KOMIIETEHIUH ) AOCTHIKEHHS P
e3yJIbTAThI 00y4YeHUs
KOMMEeTEeHIIHH y y cpejacTBa
MO JHCIUTTHHE
(xom, comeprkaHmne
WHIIMKATOpa)
YK-1 VYK-1.1 Yerko 3HaeT coBpeMeHHbIe nHGopManronubie | CobecenoBaHu
Criocoben OTIMCBIBAET COCTAB M | TEXHOJIOTHUHU U KIacCU(PUKAIIIIO e
OCYILIECTBIISITH | CTPYKTYPY NMPOrPaMMHBIX CPEJICTB H BOSMOKHOCTH | 1.
TIOUCK, TpeOyeMbIX TaHHBIX | UX MPUMEHEHHUSI IJIs1 PEIICHUS
KpUTHYECKUM | u mHpOpMarwH, MPAKTHYECKUX 3314
aHaJIM3 U CUHTE3 | TPaMOTHO peam3yeT | MpohecCHOHAIBHOM JIeATeIbHOCTH.
uHdopmanuu MpoIIeCcChl UX coopa
(bopmaru, pot P3| yyeer pemars npakTHueckue 3aadn ¢
MIPUMEHSATH 00paboTKu 1
. MOMOIUIBIO COBPEMEHHBIX
CUCTEMHBIN UHTEPIPETAINI .
MH(GOPMALMOHHBIX TEXHOJIOTHI U
MOAXOJT AJIst
KJIaCCU(PHUKAIIUU POTPAMMHBIX CPEJICTB.
pelieHus
IIOCTAaBJIEHHBIX Hmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT IPUMCHCHH
3aaq COBPEMEHHBIX HH(HOPMAITUOHHBIX

TEXHOJIOTHI U Ki1accupuKaluu
MPOrPaMMHBIX CPEJCTB AJISl PelIeHuUs
3a/a4 npodeccuoHaNbHON
JEeSITeIbHOCTH.




VYK-1.2. I'pamortHo,
JIOTHYHO,
apryMEHTHPOBAHHO
¢bopmupyer
COOCTBEHHBIE
CYXXJICHUS U
OIICHKHU

3HaeT NOpsAJOK MOUCKA U aHAJIn3a
TEXHUYECKOH TOKyMEHTALUU IO
UCIIOJIb30BAHUIO IIPOTPAMMHOTO
CpEeICTBa, BRIOOPA U MCIIOTH30BAHMS
HEOOXO0UMBIX PYHKIUN IPOrpaMMHBIX
CPEACTB ISl pEUICHUs] KOHKPETHON
3aJ1a4H.

YMeeT HaX0AUTh U aHAJIM3UPOBATh
TEXHUYECKYIO JOKYMEHTALUIO 110
UCII0JIb30BAHUIO ITPOrPAMMHOTO
CpEICTBA, BEIOMPATh U UCTIOIB30BATh
Heo0X0ouMble (PYHKIIMH TPOTPAMMHBIX
CPEICTB AJISl pelIeHUs] KOHKPETHOM
3aJauu

HNMeer npakTU4EeCKUI ONBIT MOMCKA U
aHaJIM3a TEXHUYECKOH TOKyMEHTalluu 10
HCIIOJIb30BAHUIO POTPAMMHOTO
cpencTBa, BRIOOPA M UCTIOIB30BAHUS
HE0OXO0IMMBIX (DYHKIIMH MPOTPAMMHBIX
CPEICTB AJISl pellIeHUs] KOHKPETHOU
3a/1a4uu

IIpakTrueckoe
3aJlaHue

YK-1.4.
AprymMEHTHPOBAHHO
Y JIOTUYHO
MIPE/ICTaBISIET CBOIO
TOYKY 3PEHUS
MIOCPEJICTBOM U Ha
OCHOBE CUCTEMHOI'0
OTHCAaHUS

3HaeT coBpeMeHHbIe HH(OPMAIIMOHHbIE
TEXHOJIOTUH U MTPOrPAMMHBIE CPE/ICTBA,
B TOM YHUCJI€ OTE€UECTBEHHOTO
IIPOU3BO/JICTBA, PU PEUICHUH 3a/1a4
npodeccuoHanbHOM eATeNbHOCTH

YMeeT npuMeHSATh COBPEMEHHBIE
uH(GOPMALMOHHBIE TEXHOJIOTUU U
IPOrpaMMHBIE CPE/ICTBA, B TOM UHCIIE
OTEUECTBEHHOIO [TPOU3BOJICTBA, IPU
pelIeHnt 3aaa4d npoQeccuoHalIbHOM
JEeSITEIbHOCTH

HmeeT npakTUYeCKuil ONBIT MPUMEHEHHUS
COBPEMEHHBIX HH(HOPMAITMOHHBIX
TEXHOJIOTUI U TPOTrPAMMHBIX CPEJICTB, B
TOM YHCJI€ OTEUECTBEHHOTO
IIPOU3BO/JICTBA, IPU PEIICHUU 33124
npodeccuoHanbHOM 1eATENbHOCTH

[IpakTueckoe
3aJaHue

3. CTpyKTYpa U cojiep:kaHue TUCHMIIIHHBI

3.1. TpynoeMKoOCTh AUCHUILIMHBI

Ounasn ¢opma | 3aounas popma o0yueHus
o0yueHust

OO0masi Tpy10eMKOCTh 1 3ET 1 3ET

Yacos 1o yueOHOMY IVIAHY 36 36

B TOM 4YucJIe

3




ayiNTOPHbIE 3aHATHA
(koHTaKTHAas padora):

- 3aHATHS JEeKIHOHHOI0 THIA 8 4
- 3aHATHS CEMMHApPCKoro Tuna | 8

- Tekyluii KoHTpoJb (KCP) 1 1
caMoCTOsITe/IbHAsA padoTa 19 27
IIpoMe:kyTouHasi aTTecTanus — 4

3ader

3.2. Conepxanue TUCHUTIAHBI

B ToMm umcne
KonTakTHas padora (pa6ora Bo | Cam
B3aMMO/IEHiCTBHH C 0CTO
npenogaBaresieMm), yacol. 113 HuX | aren
bHAA
a0o
Bcero P
3andar | 3aHAaT Ta
(4acel) | 3augTus
HanmeHoBaHMe U KpaTKoe coJep:KaHue us us 00yu
JEeKIHOHH Bcer
pa3aesioB ¥ TeM U CHUTITHHBI oo ceMHH | Jadop 0 arour
r
apcKo | aTopH eroc
THIIA
ro oro s,
THIIA | THIA yac
bl
3a
Ou 0 Oun | Oun
q
Ha OuHas Ounag | Ounas
Ha ast ast
i
i
1. [TocTaHOBKM ¥ TIPUMEPHI 3a/1a4 2 4
2. Beenenue B s1361k Python 2 4
3. OnmcarenbHas CTaTUCTUKA U Pa3BEIOYHBIN 5 2 4
aHaJInu3 JaHHBIX
4. 3agaun KnacCU(PUKALMKI U PETPECCUN 2 2 4
5. 3agaun 00y4yeHHs O€3 yuuTens 2 2 4
Hroro 36 | 36 8 8 20
B ToMm uncie
KonTakTHas padora (padora Bo
B3aMMOJECHCTBHHU C
Camoct
npenojaBarejiemM), 9acol. M3 Hux OSTEE
HanmeHoBaHMe U KpaTKoOe COAep:KaHNE Beero a
Has
pa3aesioB ¥ TeM M CUUILTHHbI 3auar | 3auar
(uacel) | 3ansTHA padora
us us
JICKIINOHH Bcer | o0yuaro
CeMHH | J1abop
oro 0 merocst
apCcKo | aTOPH
THIIA , 4AChI

ro oro

THIIA THIIA
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1. IlocraHOBKYM U pUMEpHI 3a]a4 2 1 4| 5
2. Beenenue B s3b1k Python 2 4| 5
3. OnmcarenpHasi CTAaTHCTUKA U PA3BEIOYHBIN 9 1 5 4| s
aHaJN3 TaHHBIX
4. 3amaum KIacCU(pHUKAINU U PETPECCUU 2 1 2 4 | 5
5. 3agaun oOyueHus 0e3 yauTens 2 1 |2 3| 7
Hroro 36 | 36 8 4 8 19| 27

3aHATHS] CEMUHAPCKOTO THUIIa OPraHU3YIOTCS, B TOM YHUCIIE B (DOpMe NMPAKTUUECKOU MOATOTOBKH.
[IpakTryeckas MoAroToBKa HallpaBjieHa Ha (OPMHUPOBAHUE U PA3BUTHE 3HAHUI, YMEHUI U HAaBBIKOB
MIPUMEHEHHUS] COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTMH, B TOM 4YHCIIE OTEYECTBEHHOIO
MIPOM3BO/ICTBA, NPU PELICHUH 3a/1a4 TPO(PECCUOHATIEHOMN NeSTEIbHOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH pealin3yercs B popme codeceoBaHus, TECTUPOBAHUS U
MPAKTUYECKUX 3aJaHUM.

[TpomexxyTouHas aTTecTamus TPOXOAUT B TPAAUIIMOHHON (hopme (3ader).
4. YuyeOHO-MeTOAUYECKOE 00ecriedeHre CaMOCTOSITeIbHOU PadoThI 00yYaroIIUXCs

CamocrosTenpHas paboTa CTyACHTAa MPU HU3YyYCHUU TUCHUIUIMHBI «BBefeHHEe B aHaIu3 JAaHHBIX U
WCKYCCTBEHHBIM HMHTEJUICKT» BKJIIOYACT BBITIOJIHGHHE TPAKTUYCCKUX 3aJaHUN TOJ KOHTPOJIEM
MPEnoAaBaTeNsl ¥ MOJATOTOBKY K 3a4ETy.

KOHTpOJIBHBIe U TECTOBBLIC BOIIPOCHI, MPAKTUYCCKUE 3aJaHusd I IMPOBEACHHA TCKYHICIO KOHTPOJIA U
HpOMeXQYTOqHOﬁ arTeéCTalru 110 UTOraM OCBOCHUA JUCHUIIIMHBI IPUBEACHEI B II. 5.2.

5. @ oH/1 OLIEHOYHBIX CPEICTB JIJIs1 MPOMEKYTOUHOW ATTECTANMH MO TUCHUTIIHHE (MOIYJII0),
BKJIFOUAIOIIUI:
5.1. Onucanue MIKaJ OHEHUBAHNUS Pe3yJIbTATOB 00y4YeHHUs M0 AUCHMILINHE
Yposens HIkana ouennBanusi c)OPMHUPOBAHHOCTH KOMIIETEHIIM I
chopmupo
Hey/l0BJIe | Y/IAOBJIETB
BAHHOCTH O0YeHb NpeBoCXo
IJ10X0 TBOPHUTEJ | OPUTEJIbH XO0po1o OTJIMYHO
KOMIIETEHII XOpo1uo JAHO
. bHO 0
ui




(MHAUKATO

pa
JOCTHKEHH
He 3aureno 3a4TeHO
a1
KOMIIETEHI]
i)
OtcytcTB
e 3HaHUHM
TEOpETHYE Vposers
YpoBeHb
CKOro Vposens | MunuMan P . 3HAHUH B VpoBeHb
MaTtepuaia . 3HaHUU B . YpoBeHb
3HAHUH BHO o0OBeMe, 3HAHUH B .
o0BeMe, 3HAHUH B
HUKE JOTTYCTUM COOTBETCTB | 00BEME,
N COOTBETCTB o0BeEME,
MHHUMAJIb | BIH eM COOTBETCT
Heo3smox YIOIIEM yio MpeBbIIIa
HBIX OBEHb MporpaMMme | BYIOIIEM
3 HOCTB P . nporpaMme Porp yio OIIeM
SHAHWA TpeOOBaHM | 3HAHUH. NOATrOTOBKHU | IIPOrpaMM
OLCHUTD _— 1 IIOATOTOBKU it porpaMmm
H. menn OIyIIEH . Jlonymieno | e
IOJIHOTY i . Jonymieno Y y
SHAHITH MECTO 0 MHOTO HECKOJIPKO | HOATOTOBK
5 5 HECKOJIBKO 5 ITOJITOTOBK
rpyObie HETPYOBIX HECYILECTBE | H, Oe3
Benencteu | TPY 124 HerpyobIX Y ’ H.
OIITHOKM. OIIHOKH. HHBIX OIHOOK.
€ 0OTKa3a OLIN6OK
0ByHatoI (91115 (318) 3
€rocs ot
OTBETA




IIponemonc [TIponemon
IIponemon | tpuposansl | IIpoxemonc | ctpupoBan
CTPUPOBAH | BCE TPUPOBAHBI | BI BCE IIponemon
OtcyrcTB Ipu pup pup P
BI OCHOBHBIE BCE OCHOBHBIE | CTPUPOBaH
ue peLIeHuU
OCHOBHBIE | YMECHHSI. OCHOBHBIE | YMCHHS, bl BCE
MHUHUMAIb | cragpapTH
YMEHUSI. Pemensr YMEHHSL. pEIICHBI OCHOBHBIEC
HBIX BIX 3a]1a4
. Pemenst BCE Pemenst BCE YMEHHUS,
YMEHUH. He
TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIIECHBI
HeBo3Moxk | yiponemon
3a/1a44 ¢ | 3a/1a4U C OCHOBHbIE 3a/1a4u ¢ BCE
HOCTb
ole CTPHPOBAH | yorpy6pIM | HerpyOBIME | 3a/1a4H. OT/EJbHBl | OCHOBHBIE
IEHUTH
Ymenust bl u omnOkamu. | BeimonHen | mu 3a1a4u.
HAJIM9UC | oCHOBHBIC
. ommOKkamu | BeimonHeH | bI Bce HecymiecT | BuimonHeH
YMCHHH YMEHUS.
Bl BCE 3aJIaHusl, B | BEHHBIM bl BCE
BCJIEJICTBU
BeinonHeH | 3amanus, B | MOJIHOM HeJoYeTa | 3aJaHusd, B
€ OTKaza menn 5
obyuaton | MECTO Bl BCE MIOJTHOM o0beme, HO | MU, MIOJIHOM
6 3a/1aHusl, 00beMe, HO | HEKOTOPBIE | BBIMIOJIHEH | 0OBbeMe
€rocs otT I'pyoOBIC 5
oTBCTA ommbky. | HO HE B HEKOTOpBIE | C Bl BCE e3
MIOJIHOM c HEJ0YEeTaMU | 3aJ1aHUs B | HEOYETOB
o0BeMe. HeJIoueTaMH MMOJTHOM
obbeMme.
OtcyrcTB
ne Ilpa Nwmeercs
pragenns | PEUCHAM | v pmmvans [Iponemon
CTaHJIapTH . IIpomemonc
MaTepua HBIN IIponemoHnc | ctpupoBan | [Ipogemon
BIX 3a7a4 TPUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKUA | CTPUPOBAH
a30BbIE
Hesosmox | ¢ HABBIKOB 0a3oBbIC pu TBOPUYECKHU
HaBBIKYU MPU .
HOCTb MPOACMOH. | 151 P ammkn OpU | pelIeHUH | i MOJaX0A
CTpUPOBaH peICHUN
OILICHUTH pelieHus pelieHnn HECTaHJap | K
Hagpiku b1 G230BEIC CTaH/IAPTHEI
HajIu4uue CTaHJapTH CTaHJApPTHBI | THBIX PELICHUIO
HaBBIKH. X3a1a1c
HaBBIKOB BIX 33]1a4 C x 33/1a4 O0e3 | 3ajau 6e3 | HecTaHjaap
HEKOTOPBIM 5 5
BCICACTBH | Ivemm HEKOTOPHI | OIINOOK U OIIHUOOK U | THBIX
€ OTKaza MU HEJOYETOB. | HEIOYETOB | 3ajau.
5 MECTO HeJ0ueTaMu
00yHaIoW, | 1hypre Hejo4eTa
erocs ot ommGK. | MU
OTBeTa
HIxaa oueHKH NpH MPOMEKYTOYHOM aTTeCTAlNU
Ouenka YpoBeHb NOATOTOBKH
Bce koMmereHm (4acTu KOMIIETEHITHI), HAa OPMHUPOBAHUE
3a4TEHO [IpeBocxonHO
KOTOPBIX HampaBlieHa TUCIUIUINHA, CHOPMUPOBAHBI HA YPOBHE
HE HUXKE «IIPEBOCXOTHO




Bce kommereHnuu (Y4acTu KOMITETEHIMH), Ha (QopMUpOBaHHE
OtiinyHO KOTOPBIX HalpaBlieHa JUCLUHUIUIMHA, COPMHUPOBAHBI HA YPOBHE
HE HIWKE «OTIMYHO», IPU ITOM XOTSA Obl OJIHA KOMIIETEHIIUS
copMHpOBaHa HA YPOBHE «OTIUIHOY

Bce xommnereHuuu (4acTu KOMIETEHLHMH), Ha (OpPMUPOBAHUE
OdeHpb XOpo11IO0 KOTOPBIX HallpaBJIeHa AUCUUIUIMHA, CPOPMHUPOBAHbI HA YPOBHE
HE HMXKE «OYEHb XOpOIO», MpU I3TOM XOTS Obl OjHa
KOMIETEHIHsI chOpMUPOBAHA HA YPOBHE «OYECHb XOPOIIO»

Bce xommnereHuuu (4acTu KOMIETEHLMH), Ha (OpPMUPOBAHUE
Xopor1io KOTOPBIX HallpaBJIeHa JAUCUUIUIMHA, CPOPMHUPOBAHbI HA YPOBHE
HE HIKE «XOpOIIO», MPU ATOM XOTS Obl OJIHA KOMIIETEHIIUS
chopMHpOBaHa HAa YPOBHE «XOPOLIO»

Bce xommnereHuuu (4acTu KOMIETEHLUH), Ha (OpMUPOBAHUE
KOTOPBIX HallpaBjieHa AUCLUILIMHA, CHOPMUPOBAHBI HA YPOBHE

Y 10BIETBOPUTEIIBHO
HE HWXKE «YyIOBJIETBOPUTEIBHO», NpPU 3TOM XOTs Obl OJHA
KOMITETEHITHS chopmMupoBaHa Ha yYpOBHE
«YAOBIETBOPUTEIHHO»
XoTtss Obl oAHAa KOMIIETEHIMS cQOpMHpOBaHA Ha YpPOBHE
HeynosnerBopurensH A H (popmup MY
HE o «HEY/IOBIETBOPUTENHbHO», HHU OJHA U3 KOMIETCHUUH He
329TEHO chopMUpOBaHa Ha YPOBHE ILJIOXO)
[Tioxo Xots Obl omHa KoOMMeTeHIHs CcGOpPMHpOBaHA Ha YPOBHE

«I1II0XO0»

Kputepuii onieHMBaHNs 0TBETOB HA THIIOBbIE KOHTPOJIbHbIE BONPOCHI AJ1s co0eceJOBaHUS U
BONPOCHI K 324eTy

Pe3ynbTatel oTBETA Ouenka
CryneHT an pa3BepHYTHIA OTBET Ha BCE 3a4TEHO
BOIPOCHI.
CryneHT OTBETUJI TOJIBKO Ha 4acTh BOIIPOCOB HE 3a4TEHO
WJIM J1aJ1 Hepa3BEePHYTHIN OTBET Ha BCE BOMPOCHI.

Kpurepuii oueHuBaHus NPAKTUYECKUX 3aJaHUH

Pe3ynbrarel paboTh Ouenka

Bce IMPAKTUYCCKUC 3adaHUsl BBIIIOJIHCHBI B 3a4TCHO
IIOJIHOM 00BEME U B CpPOK. Omnucanne Bcex
3TaIl0OB BBIIIOJIHCHUA SaHaHHﬁ, KOO U PE3yJIbTAaThL
pa6OTbI IPpCACTABJICHLI ITPCII0 aBaTCIIIO.

BeInosHeHb! He Bce NPAKTUYECKUE 3aaHus WU HE 3aYTEHO
BBITOJIHEHBI HE B TIOJTHOM 00beMe (IIpeACcTaBICHO
HE TI0JIHOE ONMCAHUE ITANOB BBITIOJIHEHUS
3aJJaHui, KOJI paboTaeT HEeKOPPEKTHO,
pe3yabTaThl paboThl HE MPeJICTaBIEHBI
IIPET0/1aBaTelo).

I xaya oueHKH pe3yJabTaToOB TECTUPOBAHUA
Bamnbl, % | Ouenka cpopMUpPOBAHHOCTH

KOMIIETCHIMH

80-100 3a4TE€HO




0-79 HE 3a4TECHO

5.2. TunoBble KOHTPOJIbHbIE 321aAHUS UJIM HHbIE MATepHaJIbl, HEO0X0AMMBbIE JIsl OLlEeHKHU
pe3yJabTaToB 00y4YeHHst

5.2.1. Bompocsl K 3a4eTy Nno JUCHUIJIMHE «BBeJcHWE B aHAIU3 JAHHBIX U WCKYCCTBEHHBIN
WHTEJUICKT» IJIl OlleHKU chopMUpPOBaAHHOCTH KommeTeHunu YK-1

Bompoc Kox kommereHmu

1. UTto Takoe UCKYCCTBEHHbIN MHTEIUIEKT? VK-1
2. Urto Takoe ciabblii (Crienuanu3upoBaHHBIA WM MPUKIIAIHON) YK-1
VCKYCCTBEHHBI MHTEJJIEKT?

3 UTto Takoe CHUIIbHBIN UCKYCCTBEHHBIM NHTEIJIEKT? VK-1
4 Yrto Takoe sKkcriepTHas cucrema’? YK-1
5 Uto Takoe MammHHOE 00yueHne? YK-1
6. Yto Takoe aHAIN3 TAaHHBIX? VK-1
7 Uro Takoe oOyueHue ¢ yuurenem? YK-1
8 Uto Takoe oOydaromias BEIOOpKa? YK-1
9. Uto Takoe oOydeHne 6e3 yauTens? YK-1
10. Urto Takoe knaccuduxarms? VK-1
11. Urto Takoe perpeccus’? YK-1
12. UTto Takoe KiacTepu3anus? VK-1
13. Uto Takoe nepapxuyeckas Kiactepuszanus? YK-1

5.2.2. TunoBbie KOHTPOJIbHbIE BONPOCHI JJIsA cOOeceTOBaHUA /JIsl OLleHKH COPMHUPOBAHHOCTH
komnerennun _YK-1

Ha coGecenoBanuu npoBepsieTcsi, Kak CTyI€HT OCBOUJI OCHOBHbIE MOHATHUS. OH J0KEH yMETh JaBaTh
pa3BEepHYTHIM OTBET Ha CIEAYIOIINE BOIIPOCHI.

Yto Takoe MCKYCCTBEHHBI UHTEIUICKT?

Uto Takoe cinalslif (CrennaaTi3upPOBAHHBIN WU MPUKIIAIHOM ) MCKYCCTBEHHBIN MHTEIICKT?
UTO Takoe CUIIbHBIA UCKYCCTBEHHBIA UHTEIUIEKT?

Uro Takoe rirydbokoe o0yueHue?

Uto Takoe 3KcrepTHas cucrema?

Urto Takoe MamnHHOE 00y4YeHue?

Urto Takoe aHAIN3 TAaHHBIX?

Yro Takoe oOydyeHue ¢ yuutenem?

© 0o N o g s~ w NP

Yro Takoe oOyyaromiasi BeIOOpKa?

-
©

UYro Ttakoe oOydyeHue 0e3 yuurens?

[
=

Yro Takoe kinaccupukaus?



12. Urto Takoe perpeccus’?

13. Urto Takoe kiactepuzanus?
14. Uro Takoe uepapxuyeckas Kinacrepusanus’?
15. OcHoBHbIE OMOIMOTEKH U MPOrpaMMHBIE CPEICTBA AJIs PEIICHUs 3ajad aHaiu3a JaHHBIX U

MAaITMHHOTO O0yUYeHUSI.

5.2.3. TunoBble NpaKTHYECKHE 32IaHUS VISl OLleHKH c(hopMHPOBaHHOCTH KommeTenuuu _YK-1

[IpakTrdeckue 3ajaHus HAINPaBJICHBI Ha (OPMUPOBAHHWE W KOHTPOJb Y OOYUAIONIUXCS HHIUKATOPOB
komrrereHimit YK-1.2, YK-1.4. Tlpaktudyeckue 3aqaHvisl BBIMOJHSIOTCS B BUAe JUpyter-noyrOyka u
MpeACTaBISIET cO00OM JOKYMEHT, COJEpKAIIMi OINHUCAHHWE BCEX JTAlOB BBIMOJIHEHUS PabOTHI, KO,
pe3ynbTaThl U BHIBOJIBI.

1. Dcce “Moe mo0ruMoe TPUIIOKEHUE, UCTIOIB3YIOEe TEXHOJOTHIO UCKYCCTBEHHOTO UHTEIIIEKTa”
2. [Mpaktuyeckoe 3amanue “TIporpamma Ha Python “Yramaii gucio”.
a. Hamnmcars mporpammy, KOTOpast yMeeT UIpath C YEIOBEKOM B Urpy “Yraaait uucio”. IIporpamma

3arajgpiBaeT ciaydaiHo unciao ot 1 go 100. YemoBek gosmkeH yramath ero. Jljis 3Toro OoH Jienaer
HECKOJIbKO (He Ooiiee 7) MOMBITOK, Ha3bIBas KaKOe-TO YMCJIO B 3TOM Auana3oHe. Ha kaxIyio MOMBITKY
YeJloBeKa KOMIBIOTEP TOBOPUT, yrajai 4eJoBeK WM HET, U B CIydae, €clid YelOBeK He yrajai, OoJbIie
WM MEHBIIIE 3araJlaHHoe YHCJIO YMCiia, Ha3BaHHOTO dYeloBekoM. Hamwmurte Takyro mporpammy. Jlis
BBOJIa HH(GOPMAIIUK YEITOBEKOM UCOb3yiTe pyHkiwio input(). s BerBoaa - print().

b. Peanuzyiite mporpammy, urparomiyro B urpy '"VYragail 4ducio', HO YEJIOBEK U KOMIIBIOTEp
MEHSIOTCS POJISIMU.

3. [IpakTuueckoe 3ananue “Pa3BenouHblil aHAIN3 JAHHBIX .

1. HaiinuTe nHTEpECHBIC TaHHBIE, C KOTOPHIMU BbI XOTUTE pab0TaTh. PEeKOMEHIyMbIE pECYpPCHI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercs paboTath ¢ TAOIMYHBIME JAHHBIMHA B HECKOJIHKO
JIECSTKOB MPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICSY (CTPOK).

2. Omnummre, 9TO MPENCTABISIOT M3 ceOs 3TH JaHHBIC, KaKWE MPH3HAKHU, [OYEMYy OHU BaM
MHTEPECHBHI.

3. [TpumeHnTE K JaHHBIM NOAXOISIINE METOIbI OYUCTKU (OOPHOBI ¢ BEIOpOCAMH M TPOITYIIEHHBIMH
3HA4YEeHUsIMU) U Buzyanuzanuu. Caenaite BBIBOIbIL.

4. CnenaiiTe BBIBOJIBI

4. [MpakTrueckoe 3aganue “Pemenne 3a1auu KiacCU(PUKALUN U PErpeccun’

a. JUis AaHHBIX U3 3aJlaHusl 3 ONpezenuTe, Kakoil MpU3HaK Bbl OyaeTe ONpeaessaTh M0 OCTATbHBIM.
Yro 370 32 3a7a4a: KJIacCU(PUKALUU WIN perpeccun’?

b. IToaroroBbTe aHHbIE (OTMACIUTAOMPYHTE KOJMUECTBEHHBIE M OMHApU3YiiTe KaTeropualbHble
MIPU3HAKH).

C. PazbeiiTu BbIOOPKY Ha 00YYAIOIIYIO 1 TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJOB MalIMHHOTO oOydeHus (He MeHee TpeX, Hampumep, KNN,

RandomForests, MLP). CpaBHHTE KaueCTBO ITHX METOJIOB Ha 00OyJaroIIel U TECTOBOI BHIOOPKAX.

10


http://www.kaggle.com/datasets
http://www.kaggle.com/competitions

e. CremaliTe BBIBOIBI

o. [IpakTnueckoe 3aganue “Pernienue 3a1aun KiacTepusanum’.
a. Jliis maHHbBIX U3 3aaanus 3 chOpMyIUpYHTE 3a1a9y KIIaCTEePU3AIIHH.
b. OOyunTe HECKOJILKO METOJIOB KilacTepu3aiuu (He MeHee IByX, Hampumep, k-means, DBSCAN).

OO®bscHuTe Bam BbIOOp. CpaBHUTE Pe3yIbTaThl PAOOTHI AITOPUTMOB, & TAKKE IMOJTYUCHHBIC PE3YIIbTATHI C
pe3yibTaTaMu pabOThl METO0B O0YYCHUS C yIUTEIIEM U3 3a1aHus 4.
C. Crienaiite BHIBOIBI

5.2.4. TunoBbIe TeCTOBBIE BONPOCHI ISl OlleHKH copMupoBaHHOCTH KomneTeHuun_YK-1

Bce BOIIPOCHI AJILTCPHATHUBHLIC

1. Yro Takoe UCKYCCTBEHHBIN MHTEIIEKT?

° HcKyCcCTBEHHBIN HHTEIUIEKT — 3TO MPOTPaMMa UM YCTPOUCTBO, UMUTHPYIOIIEE
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTH YeNOBEKA.
° HckyccTBEHHBIN MHTEIIIEKT — 3TO KHOEP-MEXaHUUECKOe YCTPOHUCTBO, HATIOJIOBUHY —

YeJI0BEK, HAallOJIOBUHY — MalluHa. [log HuM — OoeBoe 1accu U3 runepceriaBa, ynpapisieMoe
MHUKPOMPOIIECCOPOM, TTIOJTHOCTHIO OpOHUpPOBaHHOE, OueHb pouyHoe. Ho cHapyxu — xkuBas
YCIIOBCUCCKAaA TKaHb: IJIOTh, KOKa, BOJIOCHI, KPOBb, BRIPAIICHHBIC JIJI KI/I60pFOB.

° NckyccTBEeHHBINM MHTEIIEKT — 3TO UCKYCCTBEHHAs! HEMPOHHAS CETh, CIIOCOOHAs K 00YYEeHUIO
1 CaMOOOYYCHHIO.

2. Yto Takoe cnadblii MCKYCCTBEHHBINH WHTEIUICKT?

° Cnalblif HICKYCCTBEHHBIN MHTEIUIEKT - 3TO MPOTpaMMa, YCTPOHUCTBO WIIH MPOTPaMMHO-
anmnapaTHBIM KOMITJIEKC, YMEIOIIasl peliaTh TOJbKO HEKOTOPHIH KJIacC MHTEJUIEKTYalIbHbIX 3a/1a4.
° Cnalblif HICKYCCTBEHHBIN MHTEIUIEKT - 3TO kKubopr moaemu ot T-800 no T-888.

° Cnalblif UCKYCCTBEHHBIN MHTEIUIEKT - 3TO OJTHOCIIOMHAS HCKYCCTBEHHAs! HEHPOHHAS CETh.

3. UTo Takoe CHIbHBIM UCKYCCTBEHHBIM MHTEIIIICKT?

° CubHBIN UCKYCCTBEHHBINH MHTEIUIEKT - 3TO MIPOrpaMMa, YCTPONUCTBO MUIIM MPOTPaAMMHO-
anmnapaTHbIM KOMILIEKC, 10 CBOMM MHTEJUIEKTYaJIbHBIM CIIOCOOHOCTSM HHU B U€M HE YCTYMAarolias
YeN0BEKY.

° CuIIbHBIN UCKYCCTBEHHBIM MHTEIUICKT - 3T0 Kubopr mozaenu oT T-900 u BeIe.

° CunbHBIN UCKYCCTBEHHBIN MHTEIUIEKT - ATO Jito0asi Ty0oKast HeMpOHHAsI CeTh, YMEIoIIast
peuarth 3a/1a4u KIacCu(UKaIUU U PETPECCUU.

4. Yto Takoe dKcIepTHas cucTema’?

° DKCHepTHas CUCTeMa - 3TO IPOrpaMMHasi CUCTEMA MO3BOJISIOLIAs PEIIaTh 3aJaun
MCKYCCTBEHHOT'O MHTEJUIEKTA C TOMOUIBIO PaBHJI, CYOPMYIHPOBAHHBIX IKCIIEPTOM, COCTABIISIOIINX
0a3y 3HaHMI O MpeIMETHOI 00IacTH.

® 3KCHepTHaH CHUCTCMA - 3TO KOJUICKTHUB 3KCIICPTOB B JTaHHOM HpeI[MeTHOI\/’I O6J'IaCTI/I,
peuraronmx MHTCJUICKTYAJIbHBIC 3a/1a4U.
® 3KCHepTHaH CHUCTCMA - OTO UCKYCCTBCHHAA MHOT'OCJIOMHasI HeﬁpOHHaH CCTh.

5. Uto Takoe MammHHOE 00y4YeHHe?
) MammHaHOe 00y4eHHe - 3TO MOAX0]1 B UCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAHHBIN Ha
MMOCTPOCHUH MOJIeNel (PEIaroIIuX MPABUI) MO TaHHBIM.
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o MammaHoe 00ydeHue - 3To cucreMa 00ydeHHsI TP MOMOIIHN HHPOPMALIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTHH.
° MamuHHoe 00ydeHue - 3TO LeIeHANPaBIeHHOEe 00bEKTUBHOE OTPAKECHUE ICHCTBUTEIBHOCTH

6. Yrto Takoe aHaiMU3 JaHHBIX?

° AHanu3 TaHHBIX - 9TO U3BJICYECHHUE 3aKOHOMEPHOCTEN U 3HAHUM U3 JAHHBIX.

° AHanu3 1aHHBIX - 3TO MOJXO0/J B MAIMHHOM OOyY€HUH, OCHOBaHHbBIN Ha UCII0JIb30BAHUU
rIIyOOKMX HEWPOHHBIX CETEH.

° AHanu3 TaHHBIX - 9TO U3BJICYEHUE 3aKOHOMEPHOCTEN € TOMOILBIO 3HAHU,

chOPMYITUPOBAHHBIX IKCIIEPTOM.

7. Yro Takoe oOydvaromias BIOOpKa?

° OO6yuatoias BBIOOpPKaA - 3T0 HA0OP 0OBEKTOB (BXO0B) C U3BECTHBIM JIJISl KAXKJIOTO 00OBEKTa
3HA4YEHHEM OTBETa (BBIXOJIa, METKH, 11€JIEBON TTEPEMEHHOM ).

° O6yuatoias BBIOOpPKaA - 3T0 HA0OP 0OBEKTOB, KOTOPHIE MOIH30BATETh BEIOUPAET AJII CBOETO
00y4eHus.

° OO6yuatoias BHIOOpPKaA - 3T0 HAOOP 00BEKTOB, KOTOPBIE YETOBEK yaIseT U3 0a3bl JAHHBIX
utst 2P PEeKTUBHOTO OOYICHHUSI.

8. Uro Takoe oOy4deHHE C yauTenem?

° OOydJeHHe ¢ yIUTEIIEM - 3TO ITOCTPOCHHUE MOJICIH 10 JTAHHBIM.

° OOydJeHHe ¢ yIuTelIeM - 3TO PEICHHE 3a1a9 ¢ TIOMOIIbIO HHTEJUICKTYaAIbHOTO TTIOMOIITHHKA.
° OOydeHue ¢ yuuTesieM - 3TO 3ajja4ya pa30MEeHUs JaHHBIX Ha TPYIIbI TOX0XKUX JPYr Ha Apyra
00BEKTOB.

9. Yro Takoe oOyueHue 6€3 yuurens?

° OOGyuenue 6€3 yduTens - 3TO YCTAaHOBIICHUE CTPYKTYPHBIX CBOWCTB HA0Opa 0OBEKTOB.

° OO6yuenue 6e3 yauTens - TO 00y4YeHHE YeI0oBeKa UM POOOTa MOJIE3HBIM HaBbIKaM 0e3
WHTEIUICKTYaJIbHBIX TOMOIIHUKOB.

° OOyuenue 6e3 yuuTels - 3TO 3a7a4a ONpeAeICHUs 0 JaHHBIM KaTerOPUAIbHBIX 3HAYCHHN.

10. Yro Takoe kinaccudukanus?

° Knaccugukanus - 310 3a1a4a 00y4eHHUs C yUUTENIEM, B KOTOPOW OTBET - 3TO HOMEp KJacca.
° Knaccugukamnus - 310 3a1a4a onpeesieHus 10 JaHHBIM YHCIIOBBIX 3HAYCHUH.
° Knaccuduxkanus - 3To 3amava o0ydeHus: 6€3 yaurtesis, B KOTOPOi HEOOXO0MMO pa3OuTh

JAAaHHBIC Ha I'PYHIIbI TOXOXKUX 00BEKTOB.

11. Yro Takoe perpeccusi?

° Perpeccus - 310 3aaua 00y4eHUs C yUUTEIEM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYECTBEHHbBIC (YMCIIOBBIC) 3HAYCHUSI.

° Perpeccus - 310 3amaua, B KOTOPOH HEOOXOIUMO pa30UTh MHOXKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOXKHX JAPYT Ha JIpyra 0ObEKTOB.

° Perpeccus - 570 3a1aua 00y4eHHsI C yUUTEIEM, B KOTOPOIl HEOOXOIMMO OTMPENETHUTh I10
JTAaHHBIM HOMeEp KJacca.

12. Yo Takoe knactepuzanus?

® KJ'IaCTepI/IBaI_[I/IH - 9TO 3aJla4a 06yquI/151 0e3 Y4uTeiid, B KOTOpOﬁ HeO6XOI[I/IMO p8.36I/ITB
JAaHHBIC Ha I'PYHIIbI TOXOXKUX 0OBEKTOB.
L] KJ'IaCTepI/BaLII/IH - OTO 3aJla4ya O6y‘~ICHI/I$I C YUUTCJICM, B I(OTOpOfI HGOGXOI[I/IMO ONpCACIINUTD 11O

JAaHHBIM HOMCD KJ1acca.
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o Knacrepusanus - 310 3aaua 00y4eHHs ¢ yYUTeIeM, B KOTOPO OTBETHI IPHHUMAIOT
KOJIMYECTBEHHBIE 3HAUCHUSI.

13. Yro Takoe mepapxuueckas KIacTepu3arus?

° Hepapxuueckas KiacTepusalus - 3To 3a1ada 00ydeHus 6e3 yuuTessi, B KOTOPOr He0OX0 MO
MOCTPOUTH UEPAPXHUIO 0OBEKTOB, B KOTOPOW BEPIINHE COOTBETCTBYET KKIJIACTEP», COJEPIKAIIUI BCe
O0OBEKTHI, ¥ HA KAXKJIOM YPOBHE KaXJIbIi KIacTep pa30MBacTCs Ha JiBa WM 00JIee MOIKIACTEPOB.

° Wepapxuueckas KilacTepusanus - 3T0 3ajada Ki1accudukanuy, B KOTOPOU Kax bl 00bEKT
MOXET UMETh HECKOJIbKO METOK.
° Wepapxuueckas KjiacTepu3alys - 3T0 METOJ1 PELIEHUs 3a1a4 KIacTepU3aLuH C IOMOILIBIO

HepapXuu HEUPOHHBIX CETEH.

Caenyromue BONpochl MPeanosaralT BBOI YHCJIA.
OTBer cneayeT 3anucaTh B CKOOKaX.

14. PocT nereii B rpyIie JETCKOTO cajia 3aaeTcs CIACAYIOIUMH 3HAYCHUSIMU (B CM.):

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

° Haiinure meauany ()
° Haiinure HuxHM KBapTHIIH ()
° Haiinure BepxHuii kBapThib ()

15. Bec aereii B rpyIie JeTCKOTO cajia 3a/1aeTCsl 3HAYCHHUSIMU (B KT):

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

° Beraucnute cpemnee ()
° BEI4mCINTE HeCMEIIEeHHYIO OLIeHKY auciepcru S ()
° Ha ocHOBe HeCMeIIeHHON OIIEHKH AUCTIEPCHH BHIYMCIIATE OIICHKY CPEIHEKBAIPATHIECKOTO

oTkioHeHus S ()

16. Ha tectoBoii Beibopke, cogepskariein 2000 n3o0pakenuit KoTHKOB U cobayek (950 KOTHKOB,
1050 cobauek), HeiiponHas ceth coBepimia 202 omuoKu: 76 KOTUKOB OBLIH
KJaccu(UIMPOBAHBI Kak co0auku, a 126 cobauek — Kak KOTUKUA. CUHTAs ITOJIOKUTEITEHBIM —
KJ1acc co0aueK, BBIYUCIUTE METPUKU:

Accuracy ()
Error ()
Precision ()
Recall ()
F1-mepa ()

OtBer OKPYIJIUTE 10 3 IMPaBUJIBHBIX I_II/I(I)p MOC/E JeCATUIHOM TOUKH.

6. YueOHO-MeTOqUYEeCKOE U HH(POPMANIMOHHOE 00ecnedeHHe JUCHUILIHHBI

a) OCHOBHas JIUTEpaTypa:
1. Cwmomnun, /1. B. BBenenue B HCKyCCTBEHHBIN MHTEIUIEKT: KOHCIIEKT JEKIMNA: yueOHOe mocolue
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/ 1. B. Cmonun. — 2-¢ u3n., nepepad. — Mocksa: DUSMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — Texkct: anekTpoHHblii // JlaHb: 21eKTPOHHO-ONOIMOTEUHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nata obparenus: 20.05.2022). — Pexum
JOCTYIA: JUIS aBTOPH3. TIOJIb30BATEIICH.

2. Bopouuna, B. B. Teopus 1 npakTika MaliMHHOTO 00yueHus: yueoHoe nocodue / B. B.
Boponunna. — YnestHoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
ANIeKTPOHHBIN // JlaHb: anekTpoHHO-0nOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/165053 (nata obpamenus: 23.05.2022). — Pexum nocryna: s
aBTOPU3. II0JI30BATENIECH.

0) TOTIOTHUTEIbHAS JIUTEpATYypa:

1. bacanus I1./1., be3pyk K.B., Pagaesa M.B. Monienu n MeTo1pl HHTEIIEKTYaIbHOM
MOJJIEPKKH MPOLIECCOB MPUHATHUS pelieHnil: YuebHnoe nocodue. — Huxxnuit Horopon:
Hwmxeroponckwuii rocynusepeutet, 2018. — 129 c. ®ona 00pa30BaTeNbHBIX IEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — noctymn

CBOOO THBIH.

B) IporpammHoe obecriedenne u HTepHeT-pecypcesl:

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. MaTepuajbHO-TeXHHYECKOe o0ecriedeHue U CIUTIINHbI

[lomemienus mpencTaBisiOT coOol y4deOHble ayAMTOPHHM JUIsl TPOBEACHUS YUYEOHBIX 3aHITHM,
MPEAYCMOTPEHHBIX ~ MPOrpaMMOi  (JIGKITMOHHOTO  THIIA), OCHAIICHHbIE OOOpYJOBaHWEM |
TEXHUYECKUMU CPEJICTBAMU 00YUEHUSI.

[Tomemnienus sl CaMOCTOSITENILHOM pabOThl 00YJArOIIMXCSl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXHOCTBIO TMOAKIIOUEHUs K cetd «MHTepHeT» U oOecnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTEeNbHYIO CPEy.
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[Iporpamma coctaBnena B coorBercTBUU ¢ TpeboBanusimu OC HHI'Y ¢ ydyerom pexomenmanuii u
OOII BO no nanpasnenus noarotoBku 43.03.03 T'octuHuYHOE J1€710.

Cocrasutens: H.IO. 3osoThix
3asemyromuii kapeapoit AI'JIM: H.1O. 3omoThix

[Iporpamma onoOpeHa Ha 3acelaHUM METOJMYECKOW KOMHCCHH  HMHCTHUTYTa WH(POPMAIIMOHHBIX
TEXHOJIOTUH, MaTeMaTuku U MexaHuku ot 01 mexadps 2021 rona, mpoToxomn Ne 2.
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