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1. Mecto aucnuniaunsl B cTpykrype OIIOII

Ne MecTo AMCUMILIMHBI B Y4€0HOM CTaHIapTHBII TEKCT JJ51 aBTOMAaTHYECKOT O
Bapu 1JiIaHe o0pa3oBaTebLHOM 3anoJiHeHusi B KOHCTPYKTOpe PIT|
aHTa NMPOrpaMMmblI

3 OT/. OakynbTaTUBbI Hucuunnuna @T/.01 Bsedenue 6 ananus OaHHbIX U

uCKyCCﬂ’lG@HHblLVl urmeniekm SABISACTCS (1)aKyJII)TaTI/IBOM

B OOIl wnanpaBnenus  moaroroBku  49.03.01
"®usznyeckas KyibTypa'

2. Tlnanupyemble pe3yjbTaThbl 00yUeHHS MO TUCHHUILIMHE, COOTHECEHHBbIE C MJIAHUPYEMBIMHI
pe3yJbTaTaMM OCBOEHHS 00pa30BaTeIbHOM NPOrpaMMbl (KOMIETEHIUSIMH U HHAMKATOPaAMHU
JOCTHKEHHMsI KOMITeTEeHIU i)

®opmupyembie | [lnanupyeMsblie pe3yJbTaThbl 00yUeHHs MO TUCHHUILIMHE
KOMMNETEeHIuN | (MOAYJII0), B COOTBETCTBUH ¢ HHIUKATOPOM JOCTUKEHHS
(xom, KOMIIETEeHIMHT Haunmenosan
coJiepKaHue HNuauxkarop ne
KOMITETEHITUH AOCTUKEHU S OIIEHOYHOT0
) KOMITETeH N Pe3yabTaThl 00yueHus cpencTRa
(KO, COnEpHARHe Mo JHCIUTTHHE
WHIIUKATOpa)
OIIK-16 OIIK-16.1. 3naer: - | 3HaeT coBpemeHHbIe HHGopMalonubie | CobecenoBaHU
Cnocoben MIPUHIUIIBEI PA0OTBI | TEXHOJIOTHUU U KIIACCU(DUKAITUIO e
MOHUMATh COBPEMEHHBIX NMPOrPaMMHBIX CPEJICTB M BOSMOKHOCTH | 1.
TIPUHIIUIIBI MH(OPMALMOHHBIX | UX IPUMEHEHHUS [Tl PEIICHUS
paboThI TEXHOJIOTHil. IPAKTHYECKUX 33/1a4, B TOM YHCIIe
COBPEMEHHBIX OTEUECTBEHHOIO MTPOU3BOJICTBA MPU
MH(OPMALIMOHHBI pelieHnu 3aau npodeccuoHaibHON

X TEXHOJIOTUH 1
HCII0JIb30BaTh UX
JUIS pEeIIeHUs
3a/a4
npoheCCUOHAIIbH
O IeATENIbHOCTH

JCATCIIbHOCTH.

YMeeT pemath NpakTHUYeCKUe 3aa4u ¢
MOMOIUIBIO COBPEMEHHBIX
UH(GOPMALMOHHBIX TEXHOJIOTUH U
KJIacCU(PHUKAIIUU MPOTPAMMHBIX CPE/ICTB.

HNwmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT IPUMCHCHH
COBPCMCHHBIX HH(bOpMaL[HOHHBIX
TEXHOJOTMH U KJ'IaCCI/I(bI/IKaI_[I/II/I
IMpOrpaMMHBIX CPpCACTB I PCIICHUS
IMMPAKTUYICCKUX 3a/1a4, B TOM YUCIIC
OTCYCCTBCHHOT'O ITPOU3BOACTBA ITPU
peUICHUN 3a4a4 HpO(i)GCCI/IOHaJ'IBHOI\/'I
ACATCIIBHOCTH.




TEXHOJIOTUH IS
perieHus 3a1a4y
npodeccruoHaabHOM
JIEATECIIbHOCTH.

uH(GOPMALMOHHBIE TEXHOJIOTUU U
IpPOrpaMMHBIE CPEJICTBA, B TOM YHUCIIE
OTEUECTBEHHOIO [TPOU3BOJICTBA, MIPU
pelIeHnt 3a1a4d npoQeccuoHalIbHOMN
JEeSITEIbHOCTH

HNmeer HpaKTI/I‘leCKI/Iﬁ OIIBIT IPUMCHCHH
COBPCMCHHBIX HH(bOpMaL[HOHHBIX
TEXHOJOTMH U IIporpaMMHBIX CpCACTB, B
TOM 4YHUCJIC OTCUCCTBCHHOI'O
IIPpOU3BOJCTBA, IIPU PCIICHUU 3aaa4
HpO(i)eCCHOHaHBHOfI JACATCIIBHOCTH

OIIK-16.2.Ywmeer: 3HaeT NOpsAIOK MOUCKA U aHAJIn3a [TpakTrueckoe
TEXHUYECKON JOKYMEHTALIUU IT HU
- mpoBoauTs TOUCK, | "¢ €CKOM JJOKyMEHTal] 0 3aJjaHue
MCII0JIb30BAaHUIO ITPOrPAMMHOIO
0T6O0p, aHAIIU3 U 5
CpEICTBa, BEIOOpA U UCIIOJIb30BAHUS
CHUCTEMATHU3AIUIO pea i p »
HEOO0XOIMMBIX (PYHKIIHIA MTPOTPaMMHBIX
UHOpMALIUH C .
TB JUISl PELICHUsI KOHKPETHOMN
UCII0JIb30BAaHUEM CPCACTB JULA peltie OHKPCTHO
3a/1a4H.
COBPEMEHHBIX
MH(GOPMALMOHHBIX | YMEET HAXOUTh ¥ aHATU3UPOBATh
TEXHOJIOTUil. TEXHUYECKYIO JOKYMEHTAIIUIO 110
UCII0JIb30BAaHUIO [TPOrPAMMHOTO
CpEICTBA, BBIOUPATH U UCIIOJIH30BATh
Heo0X0uMble (PYHKIIUU TPOTPAMMHBIX
CPEICTB AJISl pEeLeHUs] KOHKPETHOM
3a/1a4u
HNmeer npakTU4EeCKUI ONBIT MOMCKA U
aHaJIM3a TEXHUYECKON JOKYMEHTAIIUHU 10
HCII0JIb30BAHUIO TPOTrPAMMHOTO
cpencTBa, BEIOOPA M UCTIOIB30BAHUS
HE0OXO0IMMBIX GYHKLHUU TPOTPAMMHBIX
CPEICTB AJISl pellieHUs] KOHKPETHOM
3a/1a4uu
OIIK-16.3. Umeer 3HaeTr coBpeMeHHble nHpopmannonHsle | [IpakTuueckoe
OTIBIT: TEXHOJIOTUH U IPOTPaMMHBIE CPEACTBA, | 3aJaHue
B TOM YHCJI€ OT€YECTBEHHOTO
- HCIIOJIb30BaHMS
IPOM3BOJICTBA, IIPU PELICHUH 3a/1a4
UHCTPYMEHTapHs o .
po(eCCHOHATIBHOM 1EATEILHOCTH
COBPEMEHHBIX P a
MHQOPMALMOHHBIX | YMEET IPUMEHSTh COBPEMEHHBIE

3. CTpyKTYpa U cojiep:kaHue TUCHMIIIHHBI

TpynoeMKoCTb AUCHUNIIHMHBI

Ounas ¢popma o0ydyeHus

OO0masi Tpy10eMKOCTh

13ET

Yacos 1o yueOHOMY IVIAHY

36

B TOM YHUCJIC




ay/INTOPHBIE 3aHATHS (KOHTAKTHAs padora):
- 3aHATHA JIEKIIMOHHOI'0 THIIA 8
- 3aHATHSA CEMHUHAPCKOI'0 THIIA
- Tekyuii KoHTpoJb (KCP)

caMoCTOsITe/IbHAsA padoTa 19

HpOMe)KyTO‘lHaﬂ aTTrecranusda — 3a4derT

ConepxxaHue THCHHUILINHBI

B Tom uncne
KonTakTHas padora (pa6ora Bo | Cam
B3aMMO/1eiiCTBUHU C 0CTO
npenoaasarteiemM), yachl. 13 Hux | areu
bHasi
abo
Bceero P
HaumeHoBaHUMe M KpaTKoe COAep:KaHUe 3auar | 3anar Ta
(4acel) | 3ansTus
Pa3aesioB M TeM TUCHUILINHBI us us 00yu
JIEKI{UOHH Bceer
ceMHH | J1a00p aroL
oro )
apcKo | aTopH eroc
THNA
ro oro R
THUNA | THNA yac
bl
Oun | Oun
OuHas OuHas Ounas | Ounas
ast ast
1. [TocTaHOBKM U TIPUMEPHI 3a]1a4 2 4
2. Beenenue B s1361k Python 2 4
3. OnucarenbHas CTATUCTUKA U Pa3BEAOYHbBIN 2 5 4
aHaJIU3 JTAHHBIX
4, 3anaun KiaccuuKaluyl U perpeccuu 2 2 4
5. 3agaun 00y4yeHHs O€3 yuuTens 2 2 4
Hroro 36 8 8 20

3aHATHA CCMHUHAPCKOI'0 TUIIAa OPTaHU3YIOTCA, B TOM YUCJIIC B (bopMe HpaKTquCKOﬁ IHOArOTOBKHM.
HpaKTI/I‘IeCKaH IIOATrOTOBKA HAIIpaBJICHA HaA (1)OpMI/Ip0BaHI/IC H pa3BUTUC 3HaHI/II71, YMCHI/Iﬁ 1 HaBBIKOB
INpUMCHCHHUA COBPCMCHHBIX I/IH(I)OpMaLII/IOHHLIX TeXHOHOFHﬁ, B TOM 4YHCIC OTCUYCCTBCHHOI'O
IIpOU3BOACTBA, IIPU PCIICHUU 3a1a4 HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH.

TeKYH_[Hﬁ KOHTPOJIb YCIICBACMOCTH PCAIN3YCTCA B Q)opMe CO6€C€,I[OB8.HI/I$I, TCCTUPOBAHUA U
MMPAKTUYCCKUX 3aJIaHHi.

ITpomexyTouHas aTTecTalus NPOXOIUT B TPAAULIMOHHON (hopMe (3a4eT).
4. YueOGHO-MeTOAMYeCKOe o0ecneyeHne cCaMOCTOosITeJIbHOI padoThbl 00y4alomuXCcs

CaMocTosTenpbHas pa60Ta CTYACHTA NIpHU HU3YUCHUU JUCHUIIIINHBI «BBenenue B aHanmu3 JaHHBIX U
HCKYCCTBCHHBIf/'I HUHTCJUICKT» BKJIKOYACT BBIIMIOJIHCHUC MPAKTUYCCKUX 3aJaHuil 10] KOHTPOJIEM
npenoaaBaTeiid U MOATr0OTOBKY K 3a4CTY.

4




KOHTpOHbeIC U TCCTOBBLIC BOITPOCHI, MPAKTUYCCKUC 3adaHUA IJId HNPOBCACHUS TCKYIICTO KOHTPOJIA U

HpOMC)KyTO‘IHOfI aTTCCTAllUM 110 UTOTraM OCBOCHUSA AUCHHUIIJIMHBI IPUBCACHEI B II. 5.2.

5. @DoH/1 OLIEHOYHBIX CPEJACTB JIsl MPOMEKYTOYHON ATTECTAIMM 10 TUCHUILIHHE (MOTYJIIO),
BKJIFOYAIOII M

Onucanue mMKaJjJa oleHNBaHUSA pe3yjibTarToB Oﬁy‘lel-ll/lﬂ Mo TMCHMIIJIMHE

YpoBeHb HIkana ouennBanusi cGOpMHMPOBAHHOCTH KOMIIETECHIMH
chopmupo
HeYy/10BJIe JIOBJIETB
BaHHOCTH y y 04YeHb NPeBOCX0
J10X0 TBOPUTEJ | OPUTEIbH X0po1I0 OTJIMYHO
KOMIIETEHI] p p p X0powIo JTHO
_— bHO 0
(MHAUKATO
pa
JOCTHKEHH
a He 3aureno 3auTeHo
KOMIIETEHI]
ui)
OtcyrcTB
W€ 3HAHUN
TEOpEeTHYe v Vposens
pOBEHB .
CKoro VYposenbr | MuHuman . 3HAaHUU B YpoBeHnb
MaTepHana . 3HAHHUU B . YpoBeHb
3HAaHUU bHO o0OBeMe, 3HaHUU B .
o0BeMe, 3HAaHUH B
HUXKE JIOTTYCTUM COOTBETCTB | o0BeMe,
. COOTBETCTB o0BeMe,
MHHHUMAJIb | BIA YIOIIEM COOTBETCT
Hepo3smox VIOIIIEM MPeBbIIIa
HBIX OBEHb nporpaMme | BYIOIIEM
3 HOCTB P . nporpamme i IOIIIEM
SHaHWA TpeOOBaHU | 3HAHUM. HOATOTOBKH | IpOrpaMm
OLCHUTD - I MOATOTOBKH it nporpaMmm
i. Umenu OITyIIECH . Jlonymieno | e
MOJIHOTY ym . Jlomy1eHo yimt y
- MECTO 0 MHOTO HECKOJIBKO | IIOJITOTOBK
3HaHHH 5 5 HECKOJIbKO 5 IIOJITOTOBK
Benencrn | TPYORIC HEerpyObIx HerpyBbIX HecyllecTse | u, 0e3 0
OIIINOKH. OIIIHNOKH. HHBIX OIINOOK.
€ OTKaza omnGoK i
oOyuarorg OLIHOOK
erocs oT
OTBETA




IIponemonc [TIponemon
IIponemon | TpupoBansl | IIpogemonc | ctpupoBan
CTPUPOBaH | BCE TPUPOBAHBI | BbI BCE [Tponemon
OrcyreTs | [Ipu pup prp
BI OCHOBHBIE BCE OCHOBHBIE | CTPUPOBaH
ue pereHnn
OCHOBHBIE | YMEHUHI. OCHOBHbIE YMCHHSI, bl BCE
MHUHUMAIb | crappapTH
YMEHUSI. Pemienst YMEHHSL. peIICHBI OCHOBHbIE
HBIX BIX 3aJ1a4
. Pemrenrnr BCE Pemrenrnr BCE YMEHHUS,
YMEHUH. He
TUIIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIIEHBI
HeBo3mMoxk | yponemon
3aa4M C | 3aJla4u C OCHOBHbIE 3aJ1a4u ¢ BCE
HOCTb
CTPHPOBAH | perpyGeIM | HerpyObIME | 3a7aum. OTJACJIbHBI | OCHOBHBIE
OILICHUTH
YmMenus bl u ommbkamu. | Beimomsen | mm 3a71a4H.
HaJTu4yue
N OCHOBHBIC | o 1j1p6kamu | BeImomHeH | BI Be HecylecT | BeimosHeH
YMCEHHH YMEHUS.
bl BCE 3a/1aHus, B | BEHHBIM bl BCE
BCJIE/ICTBU
Vimermi BeinonHeH | 3apanusi, B | MOJHOM HeZo4yeTa | 3a/aHus, B
€ OTKa3a T
Bl BCE ITOJIHOM o0BeMe, HO | MH, ITOJTHOM
6 3amaHus, | oObeMe, HO | HEKOTOpbI€ | BBIMOJHEH | o0beme
rpyobIe
erocs ot c
oTBCTA e HO HE B HEKOTOpBIE | C bl BCE e3
MIOJIHOM c HeJ0YeTaMHt | 3aJJaHHsI B | HEJI0YETOB
o0BeMe. Heg0YEeTaMHU IMOJIHOM
obbeMme.
OtcyTcTB
ne Ilpa Nwmeercs
pragenns | POHICHAM yprmvans H [Iponemon
. 0/IEMOHC
MaTepua CTAHAAPTH | yppit P [Iponemonc | crpuposan | [Ipogemon
BIX 3a7a4 TPUPOBAHBI
OM. Ha0op 5 TPUPOBAHBI | bl HABBIKU | CTPUPOBAH
a30BbIE
Heosmox | 1€ HAaBBIKOB 0a3oBbIC npu TBOPUYECKHU
HaBBIKYU MPU .
HOCTb MPOACMOH | 1yg PU T ampkn OpU | pelieHuu | i moaxon
CTpUPOBaH pelICHUN
OILICHUTH pelieHus pelieHnn HECTaHJap | K
HaBbiku b1 6230BEIC CTaHJapTHEI
Hajau4ue CTaHJapTH CTaHJApPTHBI | THBIX PELICHUIO
HaBBIKU. X3ama1c
HaBBIKOB BIX 3a7a4 C x 3a/1a4 O0e3 | 3amau 0Oe3 | HecTaHzaap
HEKOTOPBIM 5 5
BCIIE/ICTBU HEKOTOPBI OIINOOK U OIIKUOOK M | THBIX
Nmenn p u
€ OTKaza MECTO MU HEJIOUETOB. | HEJOUETOB | 3a/ad.
5 HEeJ0YeTaMHU
00yHatom | rhypre HejoYeTa
erocs ot —— MU.
OTBeTa
HIxana oueHKH NpHU NPOMEKYTOYHOM aTTeCTaliH
Ounenka YpoBeHb NOATOTOBKH
I Bce kommnereHm (4acTu KOMIIETEHITHI), HAa POPMHUPOBAHUE
3a91TCeHO PEBOCXOJIHO KOTOPBIX HalpaBieHa JUCIHUILTHHA, C(POPMHUPOBAHBI HA YPOBHE
HE HIXKE «IIPEBOCXOTHO




Bce xommereHu (4acTh KOMIETEHIMI), Ha (opMupoBaHue
OtiinyHO KOTOPBIX HaIlpaBlieHa TUCIMILUINHA, C(OOPMUPOBAHBI HA YPOBHE
HE HWKE «OTJIMYHO», IPU 3TOM XOTsA Obl OJIHA KOMIIETEHIIMS
copMUpoBaHa HA YPOBHE «OTIHYHO»

Bce kommnereHnuu (YacTv KOMIIETEHLMI), Ha (opMHUpOBaHHE
OueHpb XOpo11IO0 KOTOPBIX HallpaBjeHa AUCLUILIMHA, CHOPMUPOBAHbl HA YPOBHE
HE HI)KE «OYEHb XOPOLIO», IPU 3TOM XOTs Obl 0/1HA
KOMIIETEHIHsI ¢hOpPMUpPOBAHA HA YPOBHE «OYECHB XOPOIIO»

Bce kommereHnmu (YacTv KOMIIETEHIMI), Ha (hopMHpOBaHHE
Xopor1io KOTOPBIX HallpaBjeHa AUCLUILIMHA, CHOPMUPOBAHbl HA YPOBHE
HE HUXXE «XOpOILIO», NMPU IATOM XOTsA Obl OJHA KOMIIETEHIIUS
chopmMupoBaHa Ha YPOBHE «XOPOIIIO»

Bce xomnereHuMM (YacTH KOMIIETEHIIMI), Ha (OpMHpOBaHUE
KOTOPBIX HallpaBjeHa AUCLUUILUIMHA, CPOPMUPOBAHBI HA YPOBHE

Y 10BIETBOPUTEIBHO
HE HWXKE «YyIOBJIETBOPUTEIBHO», NpPU STOM XOTd Obl OJHA
KOMITETEHIIHS chopmMupoBaHa Ha YpOBHE
«YZAOBIETBOPUTEIHHO»
XoTs Obl OJHA KOMIIETEHIMS CQOpMHUpOBaHA HAa YpPOBHE
HeynosnerBopurensH A 1 popmup e
HE o «HEY/IOBIETBOPUTENHbHO», HHU OJIHA U3 KOMIIETCHIHH He
329TEHO chopMUpOBaHa Ha YPOBHE «ILIOXO»
[Tioxo Xots Obl OmHA KOMIIETCHIIMS CPOpMHUpOBAHA Ha YpPOBHE

«I1II0XO0»

Kputepuii onieHMBaHNs 0TBETOB HA THIIOBbIE KOHTPOJIbHbIE BONPOCHI AJ1s co0eceJOBaHUS U
BONPOCHI K 3a4eTy

Pe3ynbTatel oTBETA Ouenka
CryneHT an pa3BepHYTHIA OTBET Ha BCE 3a4TEHO
BOIIPOCHI.
CryneHT OTBETHJI TOJIBKO Ha 4aCTh BOIIPOCOB HE 3aYTEHO
WJIM J1aJ1 Hepa3BEepPHYTHI OTBET Ha BCE BOIIPOCHI.

KpuTepuii oueHMBaHUSA NPAKTHYECKUX 3aJaHUM

Pe3ynbrarel paboTh Ouenka

Bce IMPAKTUYCCKUC 3adaHUsl BbIIIOJIHCHBI B 3a4TCHO
IOJIHOM 00BEME U B CPOK. OmnucaHue Bcex
3TaIlOB BBIIIOJIHCHU A SaHaHHﬁ, KO U pE3yJIbTAaThI
pa6OTbI IpCaACTABJICHLI ITPCIIOAABATCIIIO.

BeInosHeHb! He Bce NPAaKTUYECKUE 3aaHus WU HE 3a4TEHO
BBITOJIHEHBI HE B [T0JIHOM 00beMe (TIPe/ICTaBICHO
HE MOJIHOE ONKCAHKE TANOB BHIOJHEHUS
3aJJaHui, KOJl paboTaeT HEKOPPEKTHO,
pe3yibTaThl paboThl HE MPEICTABICHBI
IIPEI0/1aBaTellio).

IIxaj1a OleHKHU Pe3yabTAaTOB TECTHPOBAHUA
Bamnbl, % | Ouenka cpopMUpOBaAHHOCTH

KOMIIETeHIIUH
80-100 3aYTEHO




0-79 HE 3a4TEHO

TunoBble KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MATEPHUAJIbl, He00OX0AUMBbIE /ISl OLEHKH
pe3yJabTaToB 00y4YeHHst

Bomnpocsl k 3auery nmo AucUMIJIMHe «BBeneHWE B aHAIN3 JAHHBIX U MCKYCCTBEHHBIN
WHTEIUIEKT» JJ1 OueHKH copmupoBanHocTn komnerenuuu OIIK-16

Bormpoc Ko xommeTenIINN

1. UTo Takoe NCKYCCTBEHHbIN MHTEIIEKT? OIIK-16
2. Uro Ttakoe ciabblii (CHenMaIu3upOBAHHBIN WM MPUKIAIHON) OIIK-16
WCKYCCTBEHHBIN HHTEIJICKT?

3 UTto Takoe CUIIbHBIN UCKYCCTBEHHBIN MHTEIIEKT? OIIK-16
4 Yrto Takoe 3KcnepTHas cucrema? OIIK-16
5. Urto Takoe MalnHHOE 00y4yeHue? OIIK-16
6. Yrto Takoe aHaIN3 JAHHBIX? OIIK-16
7 Urto Takoe oOyueHue ¢ yuurenaem? OIIK-16
8 Uro Takoe oOyuaromiasi BbIOOpKa? OIIK-16
9. Uro Takoe oOyueHue 6e3 yuurens? OIIK-16
10. Uro Takoe kinaccudukanus’? OIIK-16
11. Urto Takoe perpeccus’? OIIK-16
12. UTto Takoe kiractepusarus’? OIIK-16
13. Uto Takoe nepapxudeckas KiiacTepu3arms? OIIK-16

TunoBble KOHTPOJbHBbIE BONPOCHI JJIsl co0ecel0BaHUS JIsi OLEHKH C(POPMHPOBAHHOCTH
xomnerenun _OIIK-16 (OITK-16.1)

Ha coGecenoBanuu npoBepsieTcsi, Kak CTyI€HT OCBOUJI OCHOBHbIE MOHATHUA. OH J0JDKEH yMETh JaBaTh
Pa3BepHYTHIN OTBET Ha CIEAYIOIINE BOMPOCHI.

Uto Takoe NCKYCCTBEHHBIM MHTEIICKT?

Uto Takoe cinalslif (CrenuaIn3upoBaHHbIN WM MPUKIAJIHON) HCKYCCTBEHHBIM MHTEIIIEKT?
UTO Takoe CUIIbHBIM UCKYCCTBEHHBI UHTEIIEKT?

UYro Takoe rirybokoe o0yueHue?

Uro Takoe dKCIepTHas cuctema?

Urto Takoe MalIMHHOE 00y4YeHue?

UTto Takoe aHaIM3 JaHHBIX?

Yro Takoe 0OyueHue ¢ yuuresnem?

© o N o g s~ wbdhPE

UYro Ttakoe oOyuaroias BeIOOpKa?

-
©

UYro takoe oOyueHue 6e3 yuurens?

[
=

Yro Takoe knaccupukaus?



12. Urto Takoe perpeccus’?

13. Urto Takoe kiiactepusarus’?
14. Uro Takoe nepapxuueckas KjiacTepusanus?
15. OcHoBHbIE OMOIMOTEKH U MPOrPaAMMHBIE CPEJCTBA Ui PEUICHUS 3a]lad aHajlu3a JAaHHBIX U

MAaITMHHOTO O0yUYeHUSI.

TunoBble NpakTHYeCKUE 3aJaHUs VISl OlleHKH cpopmMupoBaHHOCcTH kKomnerenuuu _OIIK-16

[IpakTdeckue 3ajaHus HANpaBICHBI HA (OPMHUPOBAHHE W KOHTPOJIh y OOYYAIOIIUXCS MHIUKATOPOB
komrrereniii OI1K-16.2, OITK-16.3. [Ipaktudeckue 3aaHus BBITIONHSIOTCSA B BHJE JUPyter-noyroyka
U TIPEJCTaBIsET COOOW MOKYMEHT, COJEpKalluii OTMCAHWE BCEX ATAllOB BBITIOJHEHHS PAOOTHI, KO,
PE3YIbTAThI U BBHIBOJIBI.

1. Dcce “Moe odUMoe MPUIIOKEHUE, UCTIOJIB3YIOIIEE TEXHOIOTHIO HCKYCCTBEHHOTO HHTEIIJIEKTa”
2. [Tpaktuyeckoe 3amanue “TIporpamma Ha Python “Yranaii uncio”.
a. Hamnmcars mporpammy, KoTopasi yMeeT UIrpaTh C 4YEIOBEKOM B Urpy “Yragait uyucno”. IIporpamma

3aragpiBaeT ciydaiHo umcnao ot 1 mo 100. Yemoek pospkeH yramath ero. J[ias 3Toro oH jeraer
HECKOJIbKO (He Oosiee 7) MOMBITOK, Ha3blBasi KaKOe-TO YMCIO B 3TOM jauamna3zoHe. Ha kaxmyro MmombITKy
YeJl0BeKa KOMIBIOTEP TOBOPUT, YraJlall YeJIOBEK WIIM HET, U B Cliydae, €CJIM 4YelloBeK He yrajaal, OoJblie
WM MEHBIIE 3araJlaHHoe YHCIIO YHCa, HA3BAaHHOTO dYelloBekoM. Hamummre Takyro mporpammy. Jlims
BBOJa HH(GOPMAIIUHU YeTOBEKOM Hcob3yiite ¢pyukiuio input(). st BeiBoaa - print().

b. Peanuzyiite mporpammy, urparomyro B urpy "VYragail 4ducio', HO 4YeNIOBEK U KOMIBIOTEP
MEHSIOTCS POJISIMU.

3. [IpakTuueckoe 3aganue “PazBeouHbIi aHAIN3 JaHHBIX .

1. Haiinute nHTEpECHBIE TaHHBIE, C KOTOPBIMH BbI XOTUTE paboTaTh. PEKOMEHIyMbIE peCypCHI:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenmyercs paboTaTh ¢ TAOJIMYHBIMU JAHHBIMH B HECKOJIBKO
JIECSITKOB TIPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICSY (CTPOK).

2. OnwuimuTe, 9TO MPEICTABISAIOT U3 ceOs TH JaHHBIC, KaKUe MPHU3HAKH, NIOYeMy OHH BaM
WHTCPECHBI.

3. [TpuMeHuTE K JTAaHHBIM TIOJXOSAIINE METOJIbI OYHCTKU (O0OpHOBI C BEIOpOCAMH ¥ MIPOITYILIEHHBIMHU
3HaYEHUSIMU) U Busyanusanuu. Cuenaite BbIBOIBI.

4, Crenaiite BBIBOIbI

4, [IpakTudeckoe 3aianue “PerieHue 3aaun Ki1acCUPUKAIIMKA U perpeccuu’

a. Jlis maHHBIX U3 3aJaHus 3 OMpeeNuTe, KaKoil MPU3HaK Bbl OyAeTe OMpPENeNaTh M0 OCTATbHBIM.
Yro 370 32 3a7a4a: KJIacCU(PUKALUU WIN perpeccun’?

b. ITonroroBbTe naHHbIe (OTMACIITAOMPYHTE KOJIMUECTBEHHbIE U OMHApU3YHTE KaTeropraabHble
MIPU3HAKH).

C. PazbeiiTu BEIOOPKY Ha 00YUaIOITYIO M TECTOBYIO.


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

d. OOyunTe HECKOJILKO METOJOB MAIIMHHOTO oOydeHHss (He MeHee TpeX, Hampumep, KNN,
RandomForests, MLP). CpaBHUTE Ka4eCTBO 3TUX METOJIOB Ha O0OyUarOIIei U TECTOBOI BBIOOPKAX.

e. Crenaiite BbIBOIbI

S. [IpaxTueckoe 3ananue “Pernienue 3ajaun KiacTepu3aluu’.

a. JIist maHHBIX U3 3a1aHus 3 CHOPMYITUPYHTE 3a1a9y KIIACTEPHU3AIIHH.

b. OOyunTe HECKOJIBKO METOJOB KiacTepu3aimu (He MeHee JBYX, Hampumep, k-means, DBSCAN).

OO0®bscHuTe Bam BeIOOp. CpaBHUTE PE3yNIbTAaThl PA0OTHI AJITOPUTMOB, a TAK)KE MOJIYICHHBIE PE3yIbTaThI C
pe3yibTaTaMu pabOThl METOJIOB OOYUCHUS C YUUTEIIeM U3 3a1aHus 4.
C. Cremaiite BBIBOIbI

TunoBble TecTOBbIE BONMPOCHI 15 OLleHKH copmupoBanHocTH komnereHuun_OITK-16
(muaukaTop komnerenuuu OIK 16.1)

Bce BOIIPOCHI AJIbTCPHATUBHLIC

1. Yto Takoe UCKYCCTBEHHBII UHTEIUIEKT?

° HckyccTBEHHBIN HHTEIUIEKT — 3TO MPOTPaMMa UM YCTPOUCTBO, UMUTHPYIOIIIEE
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTH YENIOBEKA.
° HckyccTBEHHBIN MHTEIIIEKT — 3TO KHOEP-MEXaHUYECKOe YCTPONUCTBO, HATIOJIOBUHY —

4eJI0BEK, HAalOJIOBUHY — MailnHa. [log HuM — GoeBoe 1maccu 13 rurepcIuiaBa, ynpasisieMoe
MHUKPOMPOIIECCOPOM, TTOTHOCTHIO OpOHMUPOBAaHHOE, OUeHb IpouHoe. Ho cHapyxu — xuBas
yesioBedYecKasi TKaHb: MIOTh, KOXka, BOJIOCHI, KPOBb, BbIPAILIEHHBIE 1J11 KHOOPTOB.

° HckyccTBEHHBIN HHTEIIIEKT — 9TO UCKYCCTBEHHAs! HEHPOHHASI CETh, CITIOCOOHASI K 00y4IEHHUIO
1 CaMOOOYYCHHIO.

2. Yro Takoe ci1adblii HCKYCCTBEHHBIN HHTEIIEKT?

° Cnalblif HICKYCCTBEHHBIN MHTEIUICKT - 3TO MPOTpaMMa, YCTPOHUCTBO MITH MPOTPaMMHO-
anrapaTHRIA KOMIUICKC, YMEIOIIAsl PEIIaTh TOJbKO HEKOTOPBIM KJIACC MHTE/UICKTYaJIbHBIX 3a)1a4.
° Cnalplif HICKYCCTBEHHBIN MHTEIUIEKT - 3TO kunbopr moaenu ot T-800 no T-888.

° CnaOblit HICKYCCTBEHHBIM MHTEIIEKT - 3TO OJHOCIIONHAS HCKYCCTBEHHAS HEHPOHHAs CETh.

3. Uto Takoe CHIIbHBIN UCKYCCTBEHHBINH MHTEIUICKT?

° CuIIbHBIN MCKYCCTBEHHBIN MHTEJUICKT - 3TO IIPOrpaMMa, YCTPOKWCTBO WJIH MPOTPaMMHO-
anmnapaTHBIM KOMIUJIEKC, 0 CBOMM MHTEJIEKTYallbHBIM CIIOCOOHOCTSIM HU B YEM HE YCTYTaroas
YeNOBEKY.

° CunbHBINM UCKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr moaenu oT T-900 u Beiie.

° CunbHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 3TO JIt00as ryO0oKast HeHPOHHASI CETh, YMEIOIIast
peniaTh 3a/1a4u KJacCU(UKAIIMU U PErPECCHH.

4. Yro Takoe 3KcnepTHas cucrema?

° DKcnepTHas CUCTeMa - 3TO MPOrpaMMHas CCTeMa M03BOJISIONIAs pelaTh 3aJauu
HCKYCCTBEHHOT'O MHTEJJIEKTa ¢ OMOIIBIO MPaBUII, CPOPMYIUPOBAHHBIX HIKCIIEPTOM, COCTABIISAIOIINX
0a3y 3HaHUH O MPeIMETHON 00JIaCTH.

® 3KCHepTHaH CHUCTCMA - 3TO KOJUICKTHUB 3KCIICPTOB B JIaHHOM HpeHMeTHOﬁ O6J18.CTI/I,
peuraronmx MHTCJUICKTYAJIbHBIC 3a/1a4U.
® 3KCHCpTHaH CHUCTCMA - 3TO UCKYCCTBCHHAsA MHOTI'OCJIOHAs HCﬁpOHHaH CCTh.

5. Uto Takoe MammHHOE 00y4YeHHe?
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[ MamunHoe 06yquHe - 9TO MOAXO0A B HICKYCCTBCHHOM HHTCIIJICKTC, OCHOBAHHBIN Ha
MMOCTPOCHUU MOJIENIEH (perIaronux MpaBuil) MO TAaHHBIM.

o MammaHoe 00ydeHue - 3To cucreMa 00ydeHHsI IPH MOMOIIH HH(POPMALIMOHHBIX U
AIIEKTPOHHBIX TEXHOJIOTHH.
° MamuHHOoe 00ydeHue - 3TO LeeHANPaBICeHHOE 00bEKTUBHOE OTPAKEHUE ICHCTBUTEIILHOCTH

6. UYrto Takoe aHaM3 TAHHBIX?

° AHanu3 JaHHBIX - 3TO U3BJIEYEHUE 3aKOHOMEPHOCTEN ¥ 3HAHUH U3 JaHHBIX.

° AHanu3 1aHHBIX - 3TO MOJXO0/J B MAlIMHHOM OOy4€HUH, OCHOBaHHbBIN Ha UCII0JIb30BAHUU
rIIyOOKMX HEMPOHHBIX CETEH.

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

c(hopMYITMPOBAHHBIX IKCIIEPTOM.

7. Yro Takoe oOyuaromiasi BBIOOpka?

° OO6yuatoias BEIOOpKa - 3TO HA00p 0OBEKTOB (BXOJ0B) C U3BECTHBIM JIJIsI KXKJI0TO 0OBEKTa
3HaYEHUEM OTBETA (BbIX0OJa, METKH, LI€JIEBOM IEPEMEHHO).

° O6yuatoias BBIOOpPKaA - 3T0 HA00P 0OBEKTOB, KOTOPHIE MMOJIH30BATEH BEIOUPAET ISl CBOETO
00y4eHwHs.

° OO6yuatomas BEIOOPKa - 3TO HA00OP 0OBEKTOB, KOTOPHIE YEIIOBEK YIAISIET U3 0a3bl JAaHHBIX
utst 2P PEeKTUBHOTO OOYICHMS.

8. Uro Ttakoe oOy4deHHE C yanuTenem?

° OOydeHHe ¢ yIUTeIIeM - 3TO MMOCTPOCHHUE MOJICIH 10 JTAHHBIM.

° OOy4eHHe ¢ yIUTEIeM - 3TO PEIICHHE 3a/1a4 C IIOMOIIBI0 HHTEICKTYaJIbHOTO TIOMOIIHUKA.
° OOydeHHe ¢ yIuTelIeM - 3TO 3aj1a4a pa30MeHHs JaHHBIX Ha TPYIIITBI TIOX0XKUX JPYT Ha JIpyra
00BEKTOB.

9. Yro Takoe oOyueHue 6e3 yuurens?

° OOGyuenue 6€3 yuIuTess - 3TO YCTAHOBJICHUE CTPYKTYPHBIX CBOMCTB HabOpa 0OBEKTOB.

° OO06yuenue 6e3 yauTess - 3To 00ydeHHe YeJIOBEeKa WIIH poOOTa MOJIe3HBIM HaBbIKaM 0€3
MHTEIUICKTYaJIbHBIX TOMOIIHUKOB.

° OOyuenue 0e3 ydauTelns - 3TO 3a7a4a ONpeAeICHUS 10 JaHHBIM KaTerOPUATbHBIX 3HAYCHHN.

10. Yto Takoe knaccudukanms?

° Knaccudukarus - 310 3a1a4a 00y4eHHS ¢ yIUTENIeM, B KOTOPOM OTBET - 3TO HOMEp KJ1acca.
° Knaccudukarus - 3To 3a1a4a oOnpeesieHUs 110 JaHHBIM YHCIOBBIX 3HAYCHHUH.
° Knaccudukanus - 370 3agaya oOy4yeHus 6e3 yuuresnsi, B KOTOPOi HEOOX0AUMO pa3oUTh

JAAaHHBIC Ha T'PYIIIBI ITOXOXKUX 00BEKTOB.

11. Yro Takoe perpeccusi?

° Perpeccus - 310 3aaua 00y4eHuUs C yUUTEIEeM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIE (UMCTIOBbIC) 3HAUCHUSI.

° Perpeccus - 3170 33a1a4a, B KOTOpOH HEOOXOAUMO pa3OUTh MHOKECTBO OOBEKTOB Ha TPYIIIIBI
MOXOXKHX JAPYT Ha JIpyra 0ObEeKTOB.

° Perpeccus - 310 3a1aua oOy4eHHsI ¢ yUUTENeM, B KOTOPOH HEOOXOAMMO OTPEAETUTH 110
JTAaHHBIM HOMeEp KJacca.

12. Yro Takoe kiacrepuszanus’?
° Knacrepusauus - 310 3agaua o0ydyeHus 6e3 yuuresns, B KOTOpOi HEOOX0MMO pa3OUTh
JIAHHBIE HA TPYIIIBI OXO0KUX OOBEKTOB.
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o Knacrepusanus - 310 3aaua 00y4eHuUs C yUuTelleM, B KOTOPO HEOOXOMMO OTIPEIEIIUTh T10
JAaHHBIM HOMEp KJacca.

° Knacrepusanus - 310 3aaua 00y4eHHs ¢ yYUTeIeM, B KOTOPO OTBETHI IPHHUMAIOT
KOJIMYECTBEHHBIE 3HAUCHUSI.

13. Yro Takoe uepapxmueckas KIacTepu3arus?

° Hepapxuueckas KiiacTepu3aius - 9To 3aja4a 00ydeHus 6e3 yquTensi, B KOTOPOH HEOOX0 MO
MOCTPOUTH UEPAPXHUIO 0OBEKTOB, B KOTOPOW BEPIINHE COOTBETCTBYET KKIJIACTEP», COJEPIKAIIUI BCE
00BEKTHI, M HA KAXKJIOM YPOBHE KXbIH KacTep pa30MBaeTCs Ha JIBa WK 0OJiee IMOIKIACTEPOB.

° Hepapxuueckas KiacTepu3aius - 9TO 3aja4a KIacCH(PHUKANU, B KOTOPOH KaXkIbIii 0OBEKT
MOXET UMETh HECKOJIBKO METOK.
° Nepapxuueckas KiiacTepu3alys - 3T0 METOJ1 PELIEeHHs 331a4 KIacTePU3aliH C TOMOIIBIO

HepapXuu HEHPOHHBIX CETEH.

Caenyomue BONpochl MPeanoaaraoT BBOJI YHCIA.
OTBer cneayer 3anucaTh B CKOOKaX.

14. PocT nereii B Tpymre IETCKOTO Cajia 3a/1a€TCs CIASAYIOMUMHE 3HAYCHUSIMHU (B CM.):

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

° Haiinure mequany ()
° Haiinure HukHAN KBapTUIIH ()
° Haiinure Bepxuuit kBapThib ()

15. Bec aeteit B rpymme AETCKOTO cajia 3a7aeTcsl 3HaUCHUSIMHA (B KT):

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

° Beraucnure cpennee ()
° BhIUBCIMTE HECMELIEHHYIO OLEHKY aucrepcuu 2 ()
° Ha ocHOBe HecMeIeHHOM OIIEHKH UCIIEPCHH BBIYMCIIMTE OLIEHKY CPEIHEKBAIPATHIECKOTO

oTKIIOHEHHUs S ()

16. Ha TectoBoii BeIOOpKe, coaepskamei 2000 n3o0paxeHnii KOTUKOB B cobadek (950 KOTHKOB,
1050 cobauek), HeiiponHas ceth coBepmmia 202 omubku: 76 KOTUKOB ObLIN
KJIaccu(UIIMPOBAHBI Kak cO0a4yku, a 126 cobauek — kKak KOTUKUA. CUUTAs TTOJIOKUTESIEHBIM —
KJacc co0avek, BEIYUCIUTE METPUKU:

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

OtBer OKPYTJIUTE 10 3 IMPpaBUJIBHBIX I_[I/ICI)p MoCie ASCITUYHOM TOUYKH.

6. YueOHO-MeTOoAN4YeCKOe U HH(OPMALIMOHHOE O0ecTiedeHue T CIMMINHbI

a) OCHOBHAs JIMTCPATYypa:
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1. Cwmounun, /I. B. BBenenne B MCKyCCTBEHHBIN HHTEIUICKT: KOHCIIEKT JICKIIHI: yueOHOe mocooue
/ . B. Cmonun. — 2-¢ u3n., nepepad. — Mocksa: DUZMATIIUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — Tekct: anekTpoHHbIii // JIaHb: 3eKTPOHHO-ONOIMOTEHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nata obparenus: 20.05.2022). — Pexum
JOCTYIA: JUIS aBTOPH3. TI0JIb30BATEIICH.

2. Boponuna, B. B. Teopust u mpakTika MautiHHOTO 00y4deHHs: yueOHoe nmocodue / B. B.
Boponnna. — YaestHoBck: Yl TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
AIIEKTPOHHBIN // JIaHb: anekTpoHHO-0nOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/165053 (nara obpamenus: 23.05.2022). — Pexum nocryna: s
aBTOPH3. IIOJI30BATENCH.

0) TOTIOTHUTEIbHAS JIUTEpATYypa:

1. bacanus I1./1., be3pyk K.B., Pagaeea M.B. Mozenu u MeToibl MHTEIUIEKTyaIbHON
MOJJIEPKKH MPOLIECCOB MPUHATHUS pelieHnil: YuebHnoe nocodue. — Huxxnuit Horopon:
Huxeroponckuit rocynusepcuret, 2018. — 129 c. @on 00pa3oBaTenbHbIX 3JEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — moctym

CBOOO THBIH.

B) MporpammHoe oOecnieuenre u MIHTepHeT-pecypesbl:

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. MarepuajibHO-TeXHHUYECKOe O0ecriedeHue U CIUTIINHbI

[lomemienus mpencTaBisSlOT co0OW y4deOHble ayAMTOPHHM JUIsl TPOBEACHUS YUYEOHBIX 3aHITHM,
MPEAYCMOTPEHHBIX MPOTpaMMOi  (JIGKITMOHHOTO  THUIIA), OCHAIICHHBbIE OOOpYyJOBaHWEM |
TEXHUYECKUMU CPEJICTBAMU OOyUEHHUSI.

[Tomemienus sl cCaMOCTOSITENIFHOM pabOThl OOYJArOIIMXCSl OCHAIICHbI KOMIBIOTEPHON TEXHUKOHU C
BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «MHTepHeT» U oOecrneueHbl TOCTYIOM B AIIEKTPOHHYIO
nH(OPMALMOHHO-00pa30BaTeNbHYIO CPEy.

IIporpamma cocraBineHa B coorBercTBuM ¢ TpeboBaHusiMu OC HHI'Y HampaBneHust moAaroToBKu
49.03.01 "®usnueckas kynprypa"

Cocrasutenb: H.IO. 30m0TBIX

3asenytomuii kapenpo AI'/IM: H.}O. 3omnoTeix
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