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1. Mecto nucnumiannbl B crpykrype OINOII

Ne MecTo TMCIMIIIINHEBI B CraHaapTHBIN TEKCT JJI ABTOMATHYECKOI0 3aN0JITHEHHUS B
Bapu y4eOHOM IJIaHe koHcTpyKTOpe PIN/I
aHTa oOpa3oBaTe/IbHOM
MPOrpaMMbl

3 OT/I. dakyabTaTUBBI

Jucnunouna @T/].04 Beeoenue 6  anaiuz  OAHHbIX U
uckyccmeennwlil unmeiniexm sisusiercs axkynpratuom B OOIT
HanpasyeHust noarotoBku 40.03.01 FOpucnpyaeHnus.

2. Ilnanupyemblie

pe3yJbTaThl

oﬁyqe}mﬂ mo AUCHUIIIMHE, COOTHECCHHBbIE C

IVIAHUPYEMBbIMU Pe3yJIbTATAMH OCBOEHHUSI 00pPa30BaTeJbHON NPOrpaMMmbl (KOMIETEHIHAMH M
HHAUKATOPAMU JOCTHKEHHUS] KOMIIeTEeHIIMI)

dopmupyemble IInanupyemsie pe3yJbTaThl 00y4eHHUs 0 AUCHUILINHE (MOAYJII0), B

KOMIeTeHInHd (Ko, COOTBETCTBHU ¢ HHIAMKATOPOM JOCTHKEHUSI KOMIETeH U
coJiepKaHue Hnaukatop HaumenoBanmue
KOMIICTCHITHH) AOCTHKEHHUS Pe3yabTaThl 00yyeHus OLIEHOYHOTO
KOMIIETEHIIUH 0 TUCIHHILINHE cpeacraa
(kom, conepkanue
HMHJUKATOPa)

OIIK-9  Cmocoben | OIIK-9.1. Ilpumensier 3HaeT NopsAAOK NMOMCKAa M aHaiau3a TexHudeckod | IIpakTuueckoe
[IOHUMATh AQHAJIIUTUYECKUE JIOKyMEHTaLUU 1o HCIOJIb30BAaHUIO | 3aJaHHE
MPUHIUIE  pa0OTHl | CHCTEMBI IPOBEPKU MIPOrPaMMHOTO CpencTBa, BEIOOpa u
COBpPEMEHHBIX KOHTPareHToB WCIIOJIb30BaHUS HEO0OXOTUMBIX DyHKIHIH
HH(POPMAIIMOHHBIX MPOrpPaMMHBIX CpelCcTB TSt peteHus
TEXHOJIOTU I u KOHKPETHOM 3aJauu.

HCIIONB30BaTh WX
JUT PEIIeHHsT 3a/1a4
npo¢eCCHOHATIBHOM
JIESTENLHOCTH

Vmeer HaXOJAUTh U aHAJIU3UPOBATH TCXHUYCCKYIO

JIOKYMEHTAIUIO o UCTIOJIb30BaHUIO
IIPOTPaMMHOTO CpeICTBa, BBIOMpaTh |
HCII0JIb30BaTh HEOOXOUMBIE (hyHKIMN
MPOTPaMMHBIX CpeACTB ULt pemeHns

KOHerTHOfI 3aJa4uu

MMeer npakTudyecKuil ONBIT IOMCKA M aHaIU3a
TEXHUYECKON JOKYMEHTAlUU 10 UCIOJIb30BaHUIO

MIPOTPaAaMMHOTO CpeIncTBa, BbIOOpA u
WCTIOJNIb30BaHMS HEOOXOANMBIX ¢dhyHKIUH
MPOTPaMMHBIX Cpe/CTB ULt pemeHns

KOHKPETHOM 3a/1auu




OI1K-9.2. [Tonp3yeTcs 3Haer COBPEMEHHBIC nHpopmanroHHble | [IpakTHaeckoe
cucTeMaMu TEXHOJIOTUM W IIPOrpaMMHBIE CPEACTBAa, B TOM | 3alaHue
JJIEKTPOHHOTO YHUCJIE  OTEYECTBEHHOI'O MPOM3BOJCTBA, IPH
MIPaBOCYIHS peLIeHuH 3am1a4 npodeccnoHaIBEHOH
JESATEIBHOCTH
OIIK-9.3.
Ymeer MIPUMEHSTH COBPEMCHHBIE
OcyIecTBIsSeT Moaauy
HpOLIeCCyaTbHBIX nH(OpPMaLMOHHbIE TEXHOJOTUH M IPOTrpaMMHBIC
CpeacTBa, B TOM YHCIIE OTEYECTBEHHOTO
JOKyMEHTOB B
SICKTPOHHOM BHIC MPOW3BOACTBA,  TIpH pelIeHnn 3a1a4
npodeccrnoHaNBHOHN AeATeNPHOCTH
HNmMeer mpakTHUeCKUd  OMBIT  NPUMEHEHUS
COBPEMEHHBIX MH(OPMAIIOHHBIX TEXHOJOTHH U
NPOTPaMMHBIX ~ CpPEeICTB, B TOM  YHCIe
OTEYECTBEHHOIO IPOM3BOACTBA, IIPU PEIICHUH
3a7a4 NpoQeCcCHOHANBHON IS TENbHOCTH
OIIK-9.4. 3naer 3Haet COBpPEMEHHBIE uHopmarmonnsie | CobecemoBanue
coBpemMenHsle [T- TEXHOJIOTUM W KJIACCU(PHKAIUIO MPOTrPaMMHBIX Tecr
WHCTPYMECHTHI, CpCACTB M BO3MOXHOCTHU HUX IMPUMCHCHUA IJId
obecrieunBaronne peUICHUsT TPaKTUYECKUX 3a7ad, B TOM YHCIE
aBTOMATH3ALUIO pabOTHl | OTEUYECTBEHHOTO IIPOM3BOJCTBA IIPU PEIICHUH
IOPHUCTOB 3a7a4 MpoQeCcCHOHANBHON NeSTENbHOCTH.
YMmeer pewmiath NpakTHYECKHE  33/1a4d  C
MOMOIIBI0  COBPEMEHHBIX  HMH()OPMAIMOHHBIX
TEXHOJIOTHA ¥ KiIacCH(UKAIMK HPOTrPaMMHBIX
CPEACTB.
HNmMeer mpakTHYECKM  ONBIT  IPUMEHEHUS
COBPEMEHHBIX MH(OPMAIIOHHBIX TEXHOJOTHU U
KJIacCH(MKAaMM TPOTPAaMMHBIX CPEACTB  JUIS
peLICHUsT TPaKTUYECKUX 3a7ad, B TOM YHCIIE
OTEYECTBEHHOTO IIPOM3BOJCTBA IPU PEIICHUH
3a7a4 MpoQecCHOHANBHON NeSTENbHOCTH.
3. CTpyKTypa u coepxkaHue JUCUUILIHHBI
3.1. TpynoeMKOCTb JUCHUNJIMHBI
ounas gopma 0YHO-3204Has 3a04Has
TpynoemKocTs o0yueHust ¢opma ¢opma
o0yJeHust o0yJeHust
Oo0mast TpyA0eMKOCTh 1 3.e. 1 3.e. 1 3.e.
94acoB 10 YIeOHOMY TUTaHy, U3 HUX 36 36 36
KonrakTHas paGora, B TOM yucie:
ayAWTOPHBIC 3aHATHS:
— 3aHATHSA JIEKIIMOHHOTO THIIA 8 8 8
— 3aHATHSA CEMHHAPCKOTO THIIA 8 8 8
KOHTPOJIb CAMOCTOSITEJILHOH paboThl 1 1 1
IIPOMEXKYTOYHAs aTTeCTalysl  3a4eT 4
CamocrosiTe1bHasi padora 19 19 15




3.2. Conepxxkanue TMCUUNINHbBI

HaumenoBanue Bcero KonrakTHas padora (padora Bo B3au- CamocrosiTeabHasi padoTa
pazaenos (P) (yachl) MO/eliCTBHM C NpenojgaBaresemM), 4acbl o0y4arouerocsi, 4acbl B ne-
uau teMm (T) W3 HUX puoja

JUCUMILTHHBI (MO-
ayas), npome- TeopeTu-
JKYTOYHOM 4ecKoro
Kourtpoanb
®opma(bl) MpoMe- 3ausrus 3ausaTus ce- CAMOCTOSI arrecra- 00yueHust
JKYTOYHOI aTTecTa- JIEKIIUOHHOT'0| MHHAPCKOI0 . uuu (KOH-
TeJbHOM
107001 THIA THIA TpoJisi)
padoThI
1o JMCUHUIIHHE
=R xR xR =® = =
[a~] < < < o] <
= = = = = =
5 5 5 5 & g
g = 2| = g = g = g = g | =
< < o ] o < [ag] < [oe] < [sel <
| S| E|z| 5| E|g| &S| E|s| &l BE|s|alE |3|&|&
= 2| 3| 2| Bl B 2| 2| 2| 2| | 2| 5| 2| 3 | E| 3
E| E| Q| E| F| | F| F| Q| E| F| &| F| | & E| F|
O|OCO| v | OO | »|O| O | »| O | O | »| O O| » O | O »
1. IToctaHOBKH U 6 |6 |5 sl 2|2 4 |4 |3
MIPUMEPHI 3a1a9
2. BBeneHue B 361K 6 |6 |5 4 |4 |3
212 |2
Python
3. OnwmcarensHast 8 |8 |7 4 |4 |3
CTaTHCTHKA U
. 2 122 |2]|2]|2
Pa3BCAOYHbIN aHAJIN3
JTAHHBIX
4. 3apauu 8 8 7 4 4 |3
KIaccu(pUKaIuy u 2 2 2 2 2 2
perpeccuu
5. 3amauu oOy4eHus 707 |7 3 13 |3
A y 2122|222
0e3 yanTens
B Tom umcie Texy- |1 [ 1 |1 1 (1 |1
1Ml KOHTPOJIb
3auer 4 4
HUTOro 3613|368 [8 |8 |8 |8 |8 |1 |1 |1 4 19 |19 ] 15
3angaTus CCMHUHApPCKOI'0 THUIIA OPraHU3yrOTCA, B TOM YHUCIIC B (l)opMe HpaKTI/I‘IeCKoﬁ
IIOATOTOBKH.

[IpakTiueckast MOArOTOBKA HampaBjieHa Ha (OpMHpPOBAHHE U pa3BUTHE 3HAHWM, YMEHUH U
HAaBBIKOB MPUMEHEHMSI COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTUM, B TOM YHCJIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, IIPU PELICHUH 33134 NPO(hecCHOHAIBHON AeITEIbHOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH peanu3yercss B popme cobeceoBaHMsl, TECTUPOBAHUS U
MIPAKTUYECKUX 3aJaHUMN.

[IpomexxyTodHast aTTecTamus IPOXOIUT B TPAAUIIMOHHON (hopme (3a4eT).



4. YueOHO-MeTOoaHYeCKOoe o0ecneyeHne caMoCTOATeIbHOI padoThl 00y4a0IMXCS

CamocrosTenbHas pa60Ta CTyACHTA IIpU HU3YUYCHUHW OUCHUILIMHBI «BBC,Z[CHI/IC B aHaJIu3

JaHHBIX H I/ICKYCCTBCHHHﬁ HHTCIUICKT)» BKIKOYACT BBIIIOJIHCHUC IMPAKTUYCCKUX SaﬂaHI/Iﬁ mona

KOHTPOJIEM NPCOAaBaTCIIdA U MIOATOTOBKY K 3a4UCTYy.

KOHTpOJIBHBIe U TCCTOBBIC BOIIPOCHI, IMPAKTUYCCKUC 3aJaHUA JIS1 MNPOBCACHHUA TCKYLICTO

KOHTPOJIA 1 HpOMeX(YTOqHOfI aTTeCTallMi 110 UTOraM OCBOCHUS JUCHUIIIMHBI IPUBEICHEI B II. 5.2.

5. (I)OH)I OLICHOYHBIX CPEACTB AJIA HpOMe)KyTOqHOﬁ aTTeCTallui 10 JMCIHMIIJINHE (MOZ[y.]'[lO),
BKJTIOUAIOTITHIA
5.1. Onucanue mIKaja OLlCHUBAHUSA PE3yJbTAaTOB Oﬁy‘leHHH mo JMCIUMIIJIMHE
YpoBeHb IIkana oueHnBanus chopMHUPOBAHHOCTH KOMIIETCHIIMI
chopmuposan HEYIOBJIETB | YAOBJIETBOD 04YeHb
HOCTH JI0X0 XOpoIo OTJIHYHO NMPEBOCXOAHO
. OpUTEJIbHO HTEJbHO XOPOoII0
KOMIIEeTCHIIUH
(uHAMKaTOpa
JAOCTHKEHHSI He 3auteHo 3a4yTeHo
KOMIIeTeHIHii)
OtcyTcTBUE
3HaHUHI
TEOPETUYECK VDOBCHE YpoBeHb YpoBeHb
oro p . MuHnuManeH | 3HaHUU B 3HaHUM B
3HAHUU YpoBeHb
MaTepHaa. o o0BeEME, o0BeMme, .
HIDKE o 3HAHHH B YpoBeHb
HeBo3Mmoxu JOIYCTUMBIN | COOTBETCTBYIO | COOTBETCTBYIO .
MHUHHUMAaJIbH o0BeMme, 3HAHHH B
OCTh YPOBEHb meM meM
BIX . COOTBETCTBY | 00OBEMe,
3HaHusg OLICHUTH . | 3HaHUH. porpaMme mporpaMme
D TpeboBaHUH. IOIIEM MIPEBBILIAIONIE
MOJIHOTY Homyuieno IMOJITOTOBKH. IMOJATOTOBKH.
N Umenu porpaMme M MPOrpaMMy
3HAHUHI MHOTO Honymeno Honymeno
MECTO IIOJTOTOBKH, | MOJATOTOBKH.
BCJICICTBHE HETpyOBIX HECKOJILKO HECKOJIBKO
rpyObIe 0e3 ommoOOoK.
OTKa3a onIGKH OLINOKH. HEeTpyOBIX HECYIIECTBCHH
obyuaromer ’ ommnO0oK BIX OITUOOK
ocs OT
OTBETA
IIponeMmoHcT
[Iponemonctp p
IIponemoncr PUPOBaHBI
OTtcyTcTBUE HPOBaHKI BCE IIponemoncTp
IIpn PUPOBaHbI BCE IIponemonctp
MUHUAMAaJIbH OCHOBHbBIE WUPOBaHBI BCE
. pelieHnu OCHOBHbBIC OCHOBHbBIC HMPOBAaHbI BCE
bIX YMEHHUH. YMEHHUSL. OCHOBHbBIC
CTaHAApPTHBl | YMEHHUS. YMEHUS, OCHOBHbBIC
HeBo3Mmoxu Pemens! Bce YMEHHUSL.
X 3a/1a49 He Pemensr pELIeHbI BCE | yMEHUs,
OCTh OCHOBHBIE Pemens! Bce
MPOJIEMOHCT | THUIIOBBIE OCHOBHbBIE pelIeHbI Bce
OLICHUTH 3aJ]a4u ¢ OCHOBHbBIE
PpUpPOBaHbI 3aJa4u C 3a7a4u C OCHOBHbBIC
Ymenus HaJIN4Ke HErpyObIMU 3aJ]aum.
- . OCHOBHbBIC HETpyOBIMU OTICIbHBIMHM | 3aJauu.
YMEHUI OIIHOKaMHU. BrimoraeHs!
YMEHUS. OIIMOKaMHU. HecylecTBe | BrimosHeHs
BCJIEICTBHE BrImoaHeHbI BCeE 3aJaHus, B
Hmenu BrimoaseHs! HHBIM BCE 3aJaHus, B
OTKaza BCE 3aJaHus, B | IOJIHOM
MECTO BCE 3aJ]aHus, HEIOYETaMH, | IOJHOM
obydarorer MOJTHOM obwveme, HO
rpyOsIe HO HE B BEITIOJTHEHB! | 0OBbeme Oe3
ocs OT o0beMe, HO HEKOTOpHIE C
OIIHOKHU. IIOJIHOM BCE 3aJaHUs | HEIOYETOB
OTBETa HEKOTOpBIE C HeJIOoYeTaMU.
o0Beme. B IIOJIHOM
HEJIOYeTaMHU.
oOBeMe.




OrtcyTcTBHE
BJIaJICHUS IIpu
MaTepHaIoM CIICHUH
P ETaHz[a THBL Nmeercs [Iponemonctp | Ilponemonctp | IIpopeMoHCT
. p MHUHHUMAJIbH | UPOBaHbBI HPOBaHBI PHPOBaHbI [MponemoHcTp
HeBo3moxxH | X 3amay He o
bIif Habop 6a3oBEIC 0a3oBEIC HaBBIKHM IIPH | HPOBaH
0CTh MPOJIEMOHCT .
HABBIKOB JIJISl | HABBIKHM IPU HaBBIKY [IPU pelIeHUH TBOPYCCKHIA
OIICHUTH PUpPOBaHBI
HaBbiku peleHus peleHIH peleHun HECTAaHIAPTH | MOAXOJ K
HaIM4Yue 0a30BbIC
CTaHIAPTHBI | CTAHJAPTHBIX | CTAHNAPTHBIX | BIX 33734 PEIICHUIO
HaBBIKOB HaBBIKH.
X 3a11a4 C 3a1a49 ¢ 3amayq 0e3 0e3 ommOOK | HeCTaHTAPTHHI
BCJIEACTBHE Nmemn
HEKOTOPBIMU | HEKOTOPBIMHU OLIHOOK U " X 3aj1ad.
OTKaza MECTO
HEIOYeTaMHU. | HeJ0YeTaMH HEJIOYETOB. HEJI0YCTOB.
oOyuyaromer | rpyobie
ocst OT OINUOKH.
OTBETa
IIIxaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTallul
Ouenka YpoBeHb NOATOTOBKH
Bce komneTeHIn (YacTH KOMIIETEHIINH ), Ha (OPMUPOBAHHE KOTOPHIX
IIpeBocxomHO HarpasJieHa JUCIHIUIMHA, COPMUPOBAHBI HA YPOBHE HE HUXKE
«IPEBOCXOTHOY
Bce xomnereHuum (4acTh KOMIETeHLHiT), Ha ()OPMHUPOBAHHUE KOTOPBIX
OTJIN4HO HafpaBjieHa TUCIMIUIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HUXKE «OTIMUYHOY,
Opd 3TOM XOTsI Obl OJIHA KOMIIETCHIMs CHOPMUPOBAHA HA YpPOBHE
COTITHYHOY
Bce xomnereHuuu (4acTu KOMIETeHIHi), Ha ()OPMHUPOBAHHUE KOTOPBIX
3a4ICHO OdYeHb XOPOIIIOo HampaBjieHa TUCIHUIUIMHA, CHOPMHPOBAHBI HA YPOBHE HE HUXKE «OUCHBb
XOPOILIOY», IPU 3TOM XOTs ObI OIHA KOMIETeHIUsI chOPMHUPOBaHA HAa YPOBHE
«OYCHb XOPOLIO»
Xopouo Bce xomnereHuuu (4acTu KOMIIETEHIHMI), Ha (opMHpOBaHHE KOTOPBIX
p HampaBjieHa JAUCIUILIHHA, COPMHUPOBAHBI HA YPOBHE HE HIXKE «XOPOIIOY,
MIPY 3TOM XOTs ObI 0JTHA KOMICTEHIHs CHOPMUPOBAHA HA YPOBHE «XOPOIIIOY
Bce kommnereHuuHM (4acTH KOMIIETEHIHUH), Ha (DOPMHPOBAHHE KOTODPBIX
Y 10BIETBOPHUTEHLHO HampaBjeHa JUCLUIUIMHA, CHOPMUPOBAHBI HA YPOBHE HE HHXKE
«YJIOBIIETBOPUTENIHHO», TIPU OTOM XOTS OBl OJHA KOMIIETEHITUS
c(hOopMHpPOBaHA HA YPOBHE «yIOBICTBOPUTEIHHOY
Xors  6bl  omHa  KommereHnus — chOpMHpPOBaHA ~ HA  YPOBHE
He 3aYTeHO HeynoBieTBOpUTEIbHO «HEYJIOBJIETBOPUTEIBHO», HU OJIHA M3 KOMIETEHIUI He CPOPMUpPOBaHA HA
YPOBHE «ILJIOX0»
ITnoxo Xorst Obl O1HA KOMIIETEHIHMSI CHOPMHUPOBAHA HA YPOBHE ILIIOXOY»

Kpurepnii oneHMBaHNs 0TBETOB HA THIIOBbI¢ KOHTPOJILHBIE BONIPOCHI /151 co0ece0BaHus U

BOIIPOCKHI K 3a4Y€TYy

PesynpTatsl oTBETA OrneHka
CTyIeHT aan pa3BepHYTHIH OTBET Ha BCE BOIIPOCHL. 3a4TEHO
CTyAeHT OTBETHJI TOJIBKO Ha YacTh BOIIPOCOB WIIU JAll HE 3aUTEHO
HEpa3BEPHYTHIM OTBET HA BCE BOMPOCHI.

KpuTepuii oneHuBaHNusI NPAKTHYECKUX 3a]aHUI

PesynbraTel paboThI

OrneHka

Bcee MMPaKTUICCKUEC 3aJTaHNS BBIITOJIHEHBI B ITIOJTHOM o0BeMeE
" B CPOK. OnucaHue BCEX ITANOB BBITOJHEHUS 3a)1aHm71,

KO U pe3yJibTaThbl pa6OTLI peACTaBJICHbL
IpenoaaBaTeJIto.

3a4TCHO

6




BEInonHEeHB! He BCe IPaKTHYECKUE 3alaHUs WITH HE 3a4TEHO
BBITIOJTHEHBI HE B ITOJTHOM 00beMe (IIPE/ICTaBICHO He
TIOJTHOE OINMCAHKE TAIOB BINOJHEHHS 3a1aHHUH, KOJ
paboTaeT HEKOPPEKTHO, PE3yIbTATH pa0OTHI HE
[PENCTaBIICHBI IPEIOIaBaTENIO).

IlIxana oeHKH PE3YJbTATOB TCCTHPOBAHUA

Banasl, % Ounenka cpopmMupoBaHHOCTH
KOMIIeTeHIIUH
80-100 3a4TEHO
0-79 HE 324TEHO
5.2. Tunosble KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepUaJIbI, H606X0)II/IM]:IG AJIA OLCHKHU

pe3yJabTaToB 00y4eHust

5.2.1. Bompochl K 3adery no AucuuiuinHe «BBeleHne B aHAIM3 JAHHBIX U HCKYCCTBEHHbI
HHTEJJIEKT» ISl OlleHKH chopmMupoBanHocTu komnerenun OITK-9

Bonpoc Koa xomnerenunu

1. Yto0 Takoe HCKYCCTBEHHBIN UHTEIIEKT? OIIK-9
2. Yo Takoe ciabblii (Crenranu3upoOBaHHbIN WM PUKIAIHOM) UCKYCCTBEHHBIA MH- OIIK-9
TEJIIEKT?

3. Y10 TaKoe CHILHBIM HCKYCCTBEHHBIN MHTEIIIEKT? OIIK-9
4. Yto TaKoe SKCHEpTHAs cCHCTEMA? OIIK-9
5. UYro Ttakoe MamuHHOE 00y4YeHHe? OIIK-9
6. UYro Takoe aHAIN3 JAaHHBIX? OIIK-9
7. Yro takoe oOyueHHe ¢ yuuTeaem? OIIK-9
8. Uro takoe obyuaroias BbIOOpKa? OIIK-9
9. Yo Takoe o6ydenue 6e3 yanrens? OIIK-9
10. Yro raxoe knaccuduranms? OIIK-9
11. Yro rakoe perpeccus? OIIK-9
12. Yro raxoe knacrepuzanys? OIIK-9
13. Uro Takoe mepapxuueckas KIacTepH3anus? OIIK-9

5.2.2. TunoBbie KOHTPOJILHbIE BOMPOCHI /1Jis1 co0ece10BaAHUS
A5 OLleHKH copmupoBaHHocTH KomnereHuun OIIK-9

Ha cobecenoBanum nposepsieTcsi, Kak CTY€HT OCBOMJI OCHOBHbIE MOHATUS. OH JOJDKEH YMETh JjaBaThb
Pa3BEPHYTHIN OTBET HA CIEAYIOIINE BOIPOCHI.
1. Yto Takoe UCKYCCTBEHHBIN UHTEIEKT?

Yro Takoe cialblif (cenuain3upoBaHHbIA WM MPUKIIAIHON ) UCKYCCTBEHHBIN MHTEIIEKT?
YT0 Takoe CUIIBHBIN UCKYCCTBEHHBIN MHTEIUIEKT?

Yro takoe rirydbokoe o0yuenue?

o M WD

UYrto Takoe sKcrepTHas cucrema?



6. Uro Takoe MamuHHOE 00y4eHue?

7. Uto Takoe aHaiIM3 TaHHBIX?

8. Uto Ttakoe oOyueHue ¢ yuureaem?

9. Yro Takoe obydvaromiast BeIOopka?

10. Yro Takoe obyueHnue O6e3 yuutens?

11. Yro Takoe knaccudurarms’?

12. Yro Takoe perpeccus?

13. Yto Takoe Kiactepusaius’?

14. Yro Takoe nepapxuueckas KjiacTepusarus?

15. OcHoBHBIE OUOIMOTEKH U MPOTPAMMHBIE CPEJCTBA Ul PEUICHUS 3a7ad aHaju3a JaHHBIX U
MAaIIMHHOTO O0Y4YEHHS.

5.2.3. TunoBbie MpaKTHYECKHE 3aJaHNSI
1J1s1 oleHKHU cpopmupoBaHHocTH KomneTeHnnu OITK-9

[IpakTrueckue 3agaHusi BBINOJIHAIOTCS B BuUAEC Jupyter-HOyTOyka M TPEACTABISIET COOOM
JOKYMEHT, COJICPIKallliii OTIMCAaHKE BCEX ATAINOB BBITIOJIHECHUS PaOOThI, KOJI, PE3yJIbTAThI U BHIBOJIBI.

1. Occe “Moe nmoOOMMOE TPUIOKEHUE, MCIHOJIB3YIOMIEE TEXHOJOTHIO HCKYCCTBEHHOIO
UHTEJJIEKTa”

2. IpaxTtuueckoe 3aganue “IIporpamma Ha Python “VYranait uncio”.

a. Hamucate mporpammy, KoTOpass yMmMeeT HUIpaTh C 4YEJIOBEKOM B Wrpy ‘“Yragail 4ucio’.
[IporpamMma 3araapiBaeT ciydaiiHo yucio ot 1 go 100. YenoBek AoimkeH yragath ero. s 3Toro oH
JieflaeT HeCKOJbKO (He Ooisiee 7) MONBITOK, Ha3bIBas KaKOe-TO YMCIO B ATOM jauana3oHe. Ha kaxayro
MOTBITKY Y€JIOBEKa KOMIBIOTEP TOBOPUT, yraJall YeJIOBEK UM HET, U B CIIydae, €CIM YEJIOBEK He yrajail,
0o0JIbIlle WIIM MEHbIIE 3araJlaHHOe YKCII0 YKCclia, Ha3BaHHOrO 4yesloBekoM. Hamummre Takyto nporpammy.
JInst BBosia MH(MOpPMAIIUH YeTI0BEKOM HCTonb3yiTe ¢ynkiuto input(). st BeiBoaa - print().

b. Peanu3syiite mporpammy, Wrparoiiylo B urpy "VYramail 4ucio", HO YEOBEK WM KOMIIBIOTED
MEHSIOTCS POJISIMHU.

3. [paktuueckoe 3aganue “Pa3Beqounbiii aHAINU3 TaHHBIX .

1. Haiinure uHTEpecHbIC JaHHbBIE, C KOTOPHIMH BBl XOTUTE paboTaTh. PekoMeHTyMbIe pecypChl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenayercs pabotarh ¢ TAOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIO1I0B), HECKOJIBKO THICSY (CTPOK).

2. OnumuTe, 9TO TPEJACTABISAIOT W3 ceOsS 3TH JaHHBIC, KaKWe NPHU3HAKH, MOYEMy OHH BaM
WHTEPECHBI.

3. [IpumennTe K JaHHBIM MOAXOJIANIME METOABI OYHCTKH (OOpbOBI C BBIOpOCAMU U
MPOMYIIEHHBIMU 3HAUYEHUSIMHU ) U BU3yanu3anuu. CuenaiiTe BHIBOIBI.

4. Cnenaiite BHIBOJIBI



4. TlpakTudeckoe 3aganue “Pemenue 3amauu KaacCU(UKAIIUN U PETPECCHI’’

a. lng naHHBIX U3 3aJaHus 3 ompeaenuTe, Kakoi mpu3HakK Bbl Oy/ieTe ONnpeAessaTh M0 OCTAIbHbBIM.
Uro 370 3a 3a7a49a: KiIacCUPUKAIUU WIH perpeccun’?

b. TloaroroBsTe naHHBIC (OTMACHITAOUPYIHTE KOJIMUYECTBEHHBIC U OMHAPU3YHTE KAaTEropuasbHbIC
IIPU3HAKH).

c. Pazbeiitu BEIOOPKY Ha 00YYArOIIYIO U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOIOB MAIIMHHOrO oOydcHHMs (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHHTE KaueCcTBO ATHX METOJ0B Ha OOYYarOIICH M TECTOBOM BHIOOPKAX.

e. CremaiTe BEIBOILI

5. IlpakTnueckoe 3ananue “Pemenue 3agaum Kiacrepusanuu’”.

a. Jlns maHHBIX U3 3a0aHus 3 CPOPMYTUPYHTE 3a1a9y KIIACTEPU3AITHH.

b. O0yunTe HECKOJIBKO METOJOB KiacTepu3almu (HE MEHee [ByX, Hampumep, k-means,
DBSCAN). O6bsicaute Bam BeIOOp. CpaBHUTE pe3yibTaThl pabOTHl aITOPUTMOB, a TAKXKE MOJIydYeHHbIE
pe3yJbTaThl C pe3yJibTaTaMU pabOThl METOA0B O0YUYEHHUS C YUUTENIEM U3 3a1aHus 4.

c. CnenaiiTe BBIBOJbI

5.2.4. TunoBble TeCTOBbIE BONPOCHI 1JIs1 OLleHKHU cpopmupoBanHocTH komnerenuuu OITK-9

Bce BOIIPOCHI AJIbTCPHATHBHLIC

1. YTo Takoe UCKYCCTBEHHBIN UHTEIIEKT?

® lCcKyCcCTBEHHBI MHTEIJIEKT — 3TO MPOrpaMMa WA YCTPOWCTBO, HMUTHPYIOIIEE WHTEI-
JIEKTyaJIbHbIe CHOCOOHOCTH YEJIOBEKa.

® lcKkycCTBEHHBI MHTEIUIEKT — 3TO KHOEP-MEXaHUYECKOEe YCTPOICTBO, HAITOJIOBHHY — Ye-
JIOBEK, HaIlOJIOBUHY — MatuHa. [log HuM — 6oeBoe 1accu U3 runepceiaBa, yupasisieMoe MUKPO-
MIPOIIECCOPOM, TTOTHOCTHIO OPOHMPOBAHHOE, O4YeHb NpouHoe. Ho cHapyu — jkuBasi 4emoBedecKast
TKaHb: TJIOTb, KOKa, BOJIOCHI, KPOBB, BhIpAIlIEHHBIE /1151 KHOOPIOB.

® 1ICcKyCcCTBEHHBIN MHTEIIEKT — 3TO MCKYCCTBEHHAs HEWPOHHAs CEeTh, CIOCOOHAs K 00y4e-
HUIO U CAaMOOOYUYEHHUIO.

2. Yto TaKkoe crnadblii HCKYCCTBEHHBIH MHTEIUIEKT?

e (Cnalblif MCKYCCTBEHHBIM MHTEJUIEKT - 3TO MpOrpamMma, YCTPOHCTBO WM IPOrpaMMHO-
anmnapaTHbIM KOMIUIEKC, yMEIOIIasi peaTh TOJIBKO HEKOTOPBIN KIIACC MHTEJUIEKTYaJIbHbIX 3a/1a4.

e (Cnalblil ICKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr moxaenu ot T-800 o T-888.

e Cnalblil HCKYCCTBEHHBIN MHTEIUIEKT - 3TO OJHOCJIONHAs UCKYCCTBEHHAs HEMPOHHAs CETh.

3. Uto Takoe CHIIbHBIA NCKYCCTBEHHBIH WHTEIUICKT?

e CuiIbHBI MCKYCCTBEHHBIM MHTEUIEKT - 3TO MpOrpaMMma, YCTPOMCTBO MJIM IPOrpaMMHO-
annapaTHbIi KOMIUIEKC, IO CBOMM MHTEJJIEKTYaIbHBIM CIIOCOOHOCTSIM HM B Y€M He YCTyMaromas ye-
JIOBEKY.

o CuIIbHBIN UCKYCCTBEHHBIH MHTEIUIEKT - 3T0 KuOopr mozenu ot T-900 u Beire.

o CuIbHBIN MCKYCCTBEHHBIM MHTEIJIEKT - 9TO JIF00as TIIyOOKasi HEeHpOHHAs CETh, yMEIoIas
peraTh 3a/1aun KiIacCu(UKAIUN U PErPECCHH.

4. Yto Takoe dKCTEepTHAs cucTema?



e DKCIEepTHas CHCTeMa - 3TO MPOTrpaMMHAsi CUCTEMa, TIO3BOJISIONIAs peIlaTh 3a/1a4l UCKYC-
CTBEHHOT'O MHTEJUIEKTA C IMOMOIIBIO MPAaBWII, C(HOPMYIHPOBAHHBIX SKCHEPTOM, COCTABIIONINX 0a3y
3HAHUHU O MPEAMETHOM 00J1acTH.

® DKCIEepTHask CUCTEMa - 3TO KOJUICKTHB 3KCIIEPTOB B JAHHOW NMPEIMETHON 00JacTH, pera-
HOIUX MHTCJUICKTYAJIbHBIC 3aa4H.

® DKCIEepTHAask CUCTEMA - 3TO UCKYCCTBEHHAss MHOTOCJIOWHAst HEHPOHHAS CETh.

5. Uro Takoe MammHHOE 00y4YcHHE?

e MamuHHOE 06yquI/Ie - OTO NOoAXO0Jd B MCKYCCTBCHHOM HHTCJUICKTC, OCHOBAHHBIA HA IIO-
CTPOCHHMHU MOJIeNIeH (PEIIAOIINX PABHUII) [0 JAHHBIM.

e MamuHHOe 00y4eHHe - 3TO cucTeMa OOyueHHs MPHU MOMOUIM WH(POPMAIIMOHHBIX U DJIEK-
TPOHHBIX TEXHOJIOTUH.

e MamuHHOe 00y4YeHUE - ATO IeJCHANPABICHHOE 00BEKTHBHOE OTPAKCHUE ICHCTBUTEIHHO-
CTH

6. Yro Takoe aHaIM3 JaHHBIX?

® AHaQJIN3 JaHHBIX - 3TO U3BJICYEHUE 3aKOHOMEPHOCTEN U 3HAHUW U3 JAHHBIX.

® AHanu3 JaHHBIX - 3TO MOJXOJ] B MAalIMHHOM OOYyYe€HHH, OCHOBAaHHBIM Ha HCIIOJIb30BAHUU
rITyOOKHX HEMPOHHBIX CETEH.

e AHanu3 JaHHBIX - 3TO U3BJIEUYCHHE 3aKOHOMEPHOCTEH C MOMOIIBIO 3HAHHM, CHOPMYIHUPO-
BAHHBIX SKCIIEPTOM.

7. Urto Takoe oOyyaromias BeIOOpKa?

e (OOyuaromiasi BEIOOpKaA - 3T0 HA00p 00BEKTOB (BXOJ0B) C U3BECTHBIM JIJISl KAXKAOT0 00BEKTa
3Ha4YE€HHEM OTBETa (BBIXOJIa, METKH, IIEJICBOI MIEPEMEHHOMN ).

e (OOyuaromiasi BHIOOpKa - 3TO HA00p 0OBEKTOB, KOTOPHIE MOJIH30BATENb BEIOUPAET /TSl CBOE-
ro 0Oy4YeHUsI.

e (OOyuaromiasi BBIOOpKa - 3TO Ha0Op 0OBEKTOB, KOTOPHIE YENOBEK yAalseT U3 0a3bl JaHHBIX
it 3G HEKTUBHOTO 00YICHHUS.

8. Uto Takoe o0y4eHue ¢ yuurenem?
OOyueHue ¢ yuyuTesaeM - 3T0 MOCTPOSHUE MOJIENIH 1O JAHHBIM.
OOy4eHne ¢ yuuTeaeM - 3TO pelleHHe 3a/1ad ¢ IIOMOIIBI0 HHTEIUIEKTYaIbHOTO TOMOIIHH-

Ka.
e (OOyueHue ¢ yuyuTeseM - 3TO 3ajja4a pa30MeHHsl TaHHBIX Ha TPYIIIBI TOX0XKHUX APYT Ha JApY-
ra 0OBbEKTOB.

9. Yro Ttakoe oOyueHue 6e3 yaurens?

e (OOyueHue 6€3 yUuTens - 3T0 YCTaHOBJIEHHE CTPYKTYPHBIX CBOMCTB HaOOpa 0OBEKTOB.

e OOyueHue 6e3 yuuTens - 3To 00yueHHue yenoBeka Uil podoTa MoJIe3HbIM HaBbIKaM 0e3 HH-
TCJUICKTYAJIbHBIX TOMOIIHUKOB.

e OOydeHue 0e3 yduTelss - 3TO 3ajaya ONpe/eeHUs M0 JAHHBIM KaTerOpHaJbHBIX 3Haue-
HHH.

10. Yro takoe kinaccupuxanms?

e Kraccudukanus - 3To 3a1a4a 00y4eHus ¢ yuuTeneM, B KOTOPO OTBET - 3TO HOMep KJacca.

e Kiaccudurkanms - 3T0 3a71a4a onpeAeTIeHHs M0 JAHHBIM YHCIIOBBIX 3HAYCHUH.

e Krnaccudukanus - 310 3amadya o0ydeHus 0e3 yuyuTens, B KOTOpPOH HE0OX0auMo pa3OuTh
TaHHBIE HA TPYIIIEI IOX0XXKUX 0OBEKTOB.
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11. Yro Takoe perpeccus?

e Perpeccust - 370 3aja4a 00y4eHUsI C y4UTeJIeM, B KOTOPOl OTBETHI MPUHUMAIOT KOJINYe-
CTBEHHBIE (UUCTIOBBIC) 3HAUCHHUSI.

e Perpeccus - 3T0 3a/1a4a, B KOTOPOH HEOOXOAUMO pa3OUTh MHOXKECTBO OOBEKTOB Ha TPYII-
bl TOXOXHX JAPYT HA Ipyra 0OBEKTOB.

e Perpeccust - 3TO 3a/1a4ya 00Y4YEHUS C YYUTENIEM, B KOTOPOM HEOOXOAMMO OMPENEIUTh IO
JaHHBIM HOMEp KJacca.

12. Yro Takoe Kkiactepuzamus’?

e Kitacrepuszaius - 3TO 3aga4a oOy4deHHs Oe3 y4HuTels, B KOTOPOH HEOOXOJMMO Pa3OHTh
JAaHHBIC Ha TPYIIIBI TOX0XKHUX 00BEKTOB.

e Kitacrepusaius - 3TO 3aj7a4a OOy4YCHHUS C YYUTENIEeM, B KOTOPOH HEOOXOJAUMO ONPE/ICITHTh
0 JIAHHBIM HOMEp KJiacca.

e Kitacrepusaius - 3T0O 33j1a4a 00YUYCHHS C YIUTEIEM, B KOTOPOH OTBETHI IPUHUMAIOT KOJIH-
YEeCTBEHHEIE 3HAYCHU.

13. Yro Takoe mepapxuueckas KiacTepusamus?

e llepapxuyeckas KiacTepu3alus - 3TO 3a/7a4a o0y4yeHus 0e3 yduTens, B KOTOpoil HeoOXo-
JTIMO TIOCTPOHUTHh HEPAPXHUIO0 0OBEKTOB, B KOTOPOU BEPIIMHE COOTBETCTBYET «KJIACTEP», COACPIKAIIUI
BCe OOBEKTHI, M Ha KAKJIOM YPOBHE KaXKIbIH KiacTep pa3OuBaeTcs Ha JiBa Ui OoJiee MOIKIACTEPOB.

e llepapxudeckas KJIaCTepU3AIHS - ITO 3a/1a49a KiIacCH(PUKAIUU, B KOTOPOH Kax bl 00BEKT
MOXET UMETh HECKOJIBKO METOK.

e llepapxuyeckas KiacTepu3anus - 3TO METOJ PEUICHUs 3a4a4U KJIACTEPU3ALUU C TIOMOIIBIO
HepapXuu HEUPOHHBIX CETEH.

CJ'IeIlleIlH/Ie BOIIPOCHI MpeamnoJararloT BBoa 4ucJjia.
OtBer CJICAYCT 3alrcaThb B CKOOKax.

14. Poct neteit B rpymme 1eTCKOro cajia 3aJaeTcs CIeAYIOIUMU 3HAYCHUSIMH (B CM.):

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

e Haiinure meauany ()
e Haiinure HrKHUI KBapTUIIH ()
e Haiinure BepXHUil KBapTHIIB ()

15. Bec nereii B rpyrme 1eTCKOTo cajia 3aJaeTcsl 3HaU€HUSMU (B KT):

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

e Brrunciure cpennee ()

e BruncnnTe HeCMENEHHYIO OLEHKyY aucrepcn 2 ()

e Ha ocHOBe HECMEIICHHOW OLEHKH JUCIICPCHH BBIYHUCIIUTE OIIEHKY CPETHEKBAIPATHUECKO-
1o OTKJIOHEHHs S ()

16. Ha tectoBoii BeiOOpKe, conepxarieit 2000 nzo0paxennit KOTUKOB U cobadek (950 ko-
tukoB, 1050 cobauek), HelipoHHas ceTh coBepinia 202 omuOKu: 76 KOTUKOB ObLTH KJIaCCHPHUIHPO-
BaHbI Kak co0auku, a 126 cobadyek — kak KOTUKH. CUnuTast MOJI0KUTEIbHBIM — KJIACC cO0AUeK, BEIYHC-
JIUTE METPUKU:

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

OTBeT OKpyrauTe 10 3 MPaBUIBHBIX IUQP MOCIe AECITUYHON TOUKH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

a) OCHOBHasI JIUTEpaTypa:

1. Cmonumn, /1. B. BBenenue B UCKYCCTBEHHBIM MHTEIJIEKT: KOHCIEKT JICKIHUM: ydyeOHOe To-
cobue / [I. B. Cmonun. — 2-¢ u3zg., nepepad. — Mocksa: ®UIMATIINUT, 2007. — 264 c. — ISBN
978-5-9221-0862-1. — Tekcrt: anekTpoHHbii // Jlanb: 35eKTpoHHO-O0nbmoreunas cucrema. — URL:
https://e.lanbook.com/book/2325. — Pexxum poctyna: 1yist aBTOPH3. MOJIb30BATEIICH.

2. Boponuna, B. B. Teopust 1 npakTuka MalIMHHOTO OOyd4eHus: yueOHoe mocobue / B. B.
Boponuna. — VYaesnosck: Yal'TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — TexkcT: anek-
TpoHHBIH // JlaHb: 27eKTpoHHO-0MbOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/165053
— Pexwum fgocTyna: uist aBTOpU3. MOJIb30BaTEIICH.

0) nomoNHUTEIbHAS TUTEpaTypa:

1. bacanun II.J1., be3pyk K.B., Pagaesa M.B. Moaenu u MeToJpl MHTEJUIEKTYalIbHON MO-
JIEPKKU MPOIIECCOB MPUHATHS perieHuit: YueoHnoe nocooue. — Huxuuit Hosropos: Hukeropoackuii
rocynusepcuter, 2018. — 129 c. ®onx o00pa3oBaTeNbHBIX 3JIEKTPOHHBIX pecypcoB. Per. Ne
1703.18.06. URL: http://www.unn.ru/books/resources.html — noctym cBoOOHBI.

B) mporpammHoe obecrniedenue 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. MaTepI/IaﬂbHO-TeXHI/I‘-IECKOC odecneuyenue AUCHUIIIMHBI

[TomemeHust mpeACTaBISAIOT cO00M yueOHbIe ayTUTOPUH ISl IPOBEICHUS YU€OHBIX 3aHSTUM,
MPEeIyCMOTPEHHBIX  MPOTrpaMMoi  (JIGKIIMOHHOTO  THIMA), OCHAIEHHble OO0OpPYJOBaHHEM W
TEXHUYECKUMH CPEJICTBAMU O0YUECHUSI.

[Tomerenust 11t CaMOCTOSITENIHHOM pPaOOThI OOYUYAIOIIMXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOM C BO3MOXKHOCTHIO TMOJKIIOUeHUs: Kk cetu «MHTepHeT» U obOecreueHbl JOCTYIIOM B

AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPENY.
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[Iporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanussmu OC HHI'Y nHanpaBnenus

noarotoBku 40.03.01 FOpucnpynenuus.

Cocrasutens. H.1O. 3o0m0ThIX
3asenyrommii kadeapoit AI'ZIM: H.1O. 30m0Thix

[IporpamMa omoOpeHa Ha 3aceaHUU METOJUYECKOM KOMHCCHUH WHCTUTYTa HH(OPMAIIMOHHBIX
TEXHOJIOTUH, MaTeMaTuku U Mexanuku ot 01 nexadps 2021 roga, mpotokos Ne 2.
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