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1. Mecto nucuuminnabl B crpykrype OINOII

Ne MecTo IuCHUNIUHBI B CTanaapTHBIN TEKCT AJ151 ABTOMATHYECKOI0 3all0JIHEHUS B
Bapu YueOHOM IIaHe koHcTpykTOpe PII/{
aHTa o0pa3oBaTe/ibLHOI
NMPOrpaMMbl

3 OTH. PakyabTaTUBBI

Hucuurmuna @T/].03 Beeoenue 6  anaauz  OAHHBIX U
uckyccmeenHulll unmeiniekm spisiercs dakyiabratuBoM B OOIT
HanpaBieHus noarotoBku 38.03.04 T'ocymapcTrBenHoe u
MYHHMIMIIAJIbHOE YIIPABJIEHHE.

2. Ilnanupyembie

pe3yJabTaThl

oﬁyqe}mﬂ mo JAUCHHUIIIMHE, COOTHECCHHBIC

IUVIAHMPYEeMbIMHM Ppe3yJIbTATAMH OCBOeHHsI 00pa30BaTe/bHOH NPOrpaMMmbl (KOMIETEHIUSIMU H
HHIMKATOPAMH JOCTUKEHHS] KOMIIETEHIIUI)

®opmupyemble Ilnanupyemble pe3yJibTaThbl 00yUeHHs N0 AUCHUILINHE (MOAYJI10), B
KOMIETEeHIHH (KO, COOTBETCTBHU ¢ HHIAMKATOPOM J0CTHKEHUSI KOMIEeTeH U
coJiep)KaHue HNupuxarop Hanwenosanue
KOMIIETEHIHH) JOCTUKCHUSI Pe3ysbTaThl 00y4eHHsT OLICHOIHOT'0
KOMIIETCHIUHN mo TUCIHUIJINHE Cpeacrsa
(xon, comeprkaHue
HWHAAKATOpa)
OIIK-8 Cmocoben | OIIK-8.1. 3naer 3Haer COBpPEMCHHbBIC uHpopmanuonnsie | CodecenoBanue
IIOHHUMATh COBpeMeHHOG COCTOSIHHUC TEXHOJOI'unu U Knaccmbm(aumo nporpaMMme Tec
T

MPUHIUIE  paboOTHl | HHPOPMAITHOHHBIX CpPENCTB M BO3MOXXHOCTH HX IPUMEHEHUS Ul
COBPEMEHHBIX TEXHOJIOTHH U KX pelIeHHsT NPAaKTHYECKHX 3ajady, B TOM 4YHUCIE
nH(pOpMaLMOHHBIX Ha3Ha4YCHHE OTE€YECTBEHHOI0 IIPOM3BOJACTBA IMPH PELICHUU
TEXHOJIOTUI u 3a/1a4 MpoeCCUOHANBHON IEeSITEIBHOCTH.
HCIOJIB30BaTh UX

YMeer pemare NOpakTUYeCKUe 3aJadud ¢
ISl peleHus 3ajad

. MOMOIIBI0  COBPEMEHHBIX  HWH(POPMAIIMOHHBIX

pogeCCHOHATBHOM .

TEXHOJIOTHH W KJIACCU(PHUKANUU IPOrPaMMHEIX
TIeSITEILHOCTH

CpEeJICTB.

HNmMeer mpakTU4ECKMM  ONBIT  IPUMEHEHUs

COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH U
KJIacCH(MKAMM TPOTPaMMHBIX CPEACTB  JUIs
pellleHys MpPaKTUYECKUX 3ahad, B TOM UHCIE
OTEUECTBEHHOIO0 IIPOU3BOACTBA IIPU PELICHUU
3a/1a4 MpogeCcCHOHANBHOM AesITeTbHOCTH.




OIIK-8.2. Ymeer 3Haer COBpPEMEHHBIE nHdopmaunonnsle | [IpakTuyeckoe
pemars TEXHOJIOTUM W TIPOrpaMMHBIE CPEACTBAa, B TOM | 3alaHue
npodeccroHaIbHbIE YHCJIE  OTEYECTBEHHOI'O IIPOU3BOJCTBA, IPH
3aJ1a9y C IPUMEHEHHEM | PEeICHUH 3amayq npohecCHOHAIBHOM
UH(OPMALMOHHBIX JeATEeIbHOCTH
TEXHOJIOTUHI o
3HaeT MopsIOK TOKMCKa W aHajlu3a TeXHHYECKOH
JIOKyMEHTaIN o UCIIOJIb30BAHUIO
HPOrPaMMHOTO CpencTBa, BEIOOpa u
HCTIONB30BaHUS HEOOXOIUMBIX hyHKITHIA
HPOrPaMMHBIX CpencrTs TUTS pelIeHns
KOHKPETHOH 3aJauu.
Ymeer TIPUMEHSITh COBpEMEHHBIE
MHGOPMALMOHHBIE TEXHOJIOTHH M MPOrPaMMHBIC
cpenctea, B TOM 4HCIE OTCYCCTBEHHOTO
IPOU3BOACTBA, npH peIICHUH 3amaq
npodeccroHaNBHO IeaTeIbHOCTH
YMeeT HaXOUTh M aHAJTM3UPOBATh TEXHUYECKYIO
JOKYMEHTAIHIO o UCIIONB30BAHUIO
IPOrPaMMHOTO  CPEACTBA,  BBHIOMpaTh U
UCIIONB30BATh HEo0XOJUMBIC GyHKIUH
MPOTrPaMMHBIX Cpe/CTB ULt pemeHus
KOHKPETHOMU 3a/1auu
VimMeer mpakTHYeCKHil  ONBIT  NPUMEHEHHS
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHH U
NPOTPaMMHBIX ~ CpPEeICTB, B  TOM  YHCIe
OTEYECTBEHHOIO IPOM3BOJCTBA, IPU PELICHUU
3a/1a4 mpoheCCUOHANBHON NESITeIPHOCTH
VmMeeT mpakTHYecKHil ONBIT MOMCKA M aHaHM3a
TEXHUYECKOH JOKYMEHTAIMH IO UCTIOIb30BAHHIO
MPOTrPaMMHOTO CpencTBa, BBIOOpA u
UCIIOJIb30BaHHMs HEOOXOAMMBIX byHKINH
MPOTrPaMMHBIX Cpe/CTB ULt peeHus
KOHKPETHOH 3a1a4u
3. CTpykTypa u coaepkaHue JUCUUILTHHBI
3.1. TpyaoeMKOCTh JUCHUNIMHBI
ouyHasi popma 04YHO-3204HASA 3204HAas
Tpynoemiocrs 00yueHust ¢opma ¢opma
o0yueHust o0yueHust
Oo6mast Tpy10eMKOCTh 1 3.e. 1 3.e.
4acoB N0 Y4eOHOMY IUIaHY, U3 HUX 36 36
KonTakTHas pa6oTa, B TOM YuCIIe:
ayJIUTOPHBIE 3aHATHS:
— 3aHATHUSA JEKIIUOHHOTO TUIIA 8 8
— 3aHSATHS CEMHUHAPCKOTO THIIa 8 8
KOHTPOJIb CAMOCTOSTEIHHON pabOThHI 1 1
MIPOMEXKYTOUYHAsI ATTECTAllMsl  3a4eT
CamocrosiTejbHast padoTa 19 19




3.2. ConepxxaHue QMCUMILITAHBI

HaumenoBanue Bcero KonTtakTHas pa6ora (padora Bo B3au- CamocrosTeabHas padoTa
pazaenos (P) (yach1) MO/IeliCTBUM € NMpenogaBaTeieM), 4acbl o0yualoerocs, 4achbl B Ie-
uiu tem (T) W3 HUX puox

JUCUHUILTHHBI (MO-
Kyst), npome- TeopeTH-
JKYTOYHOM 4ecKoro
Kounrpoab
®opma(bl) npome- 3ausrus 3ausaTus ce- CAMOCTOSE arrecra- 00yueHust
JKYTOYHOM aTTecTa- JIEKIIMOHHOI0| MHMHAPCKOI0 - M (KOH-
1007071 THNA THNA TPOJIsA)
padoTsI
MO JUCIHUIJIMHE
= = = = w w
[a~] < < < o] <
s & & & oo &
g g g g 5 g
g = gl = gl = gl = gl = gl =
< < o ] o < [sg] < [oe] < [sel <
s| S| E| 5| a| B| 5| | B| 5| &l 8 |5]s 8
=l 2| 3| 2| Bl B 2| 2| 2| 2| | 2| 5| 2| 3 & £ Z
Sl F| Q| F| E| Q| F| E|l &l E| E| Q| E| B 8 5 o =
Ol O | »| O | O | »|O|O| | O] O| »m| O] O| » O| O] »
1. ITocranoBku u 6 |6 2 9 4 4
IpUMeEPHI 33134
2. Beenenue B S3bIK 6 |6 4 |4
2|2
Python
3. OnucarenbHas 8 |8 4 4
CTaTUCTHUKA U
o 2|2 2|2
pa3BellOYHbIN aHaTu3
JTAHHBIX
4. 3apauu 8 8 4 4
Knaccudukanuu u 2 | 2 2|2
perpeccun
5. 3agaun 00y4eHus 7|7 3 3
A i 2 |2 2 |2
0e3 yanTens
B Tom umcie Teky- |1 |1 1 |1
Ui KOHTPOJIb
3auer
UTOro 36 | 36 8 |8 8 |8 1 1 19 | 19
3angaTus CCMHUHApPCKOI'0 THUIIA OPraHU3yrOTCA, B TOM YHUCIIC B (I)opMe HpaKTquCKOﬁ
IIOATOTOBKH.

[IpakTnyeckass mOAroTOBKA HampaBjieHa Ha (OpMHpPOBAHHE U pa3BUTHE 3HAHWM, YMEHUH U
HaBBIKOB PUMEHEHUS! COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, IIPU PELICHNUH 33134 NPO(eCcCHOHAIBHON AeITEIbHOCTH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH peayin3yercsi B ¢popMe cobeceoBaHMsl, TECTUPOBAHUS U
MPAaKTUYECKUX 3aTaHHI.

[TpomesxyTouHas arTecTalus IPOXOIUT B TPATUIIMOHHON Gopme (3aueT).



4. YueOHO-MeTOoaHYeCKOoe o0eceyeHne caMOCTOSATeIbHOI PadoThl 00y4aK0IIMXCS

CamocrosiTennbHass paboTa CTyJAeHTa MpU HM3YyYEHWU IHCIHUIUIMHBI «BBeleHne B aHalu3

JAaHHBbIX U PICKy(ZCTBGHHbeI HWHTCJUICKT» BKJIKOYACT BBIIIOJIHCHUC IMPAKTHUYCCKUX 3aI[aHI/II>'I o

KOHTPOJIEM NPCOAaBaTCIIdA U MMOATOTOBKY K 3a4UCTYy.

KOHTpOJ’IBHHe U TECTOBBIC BOIIPOCHI, IMPAKTHUYCCKUC 3aJaHUA IJIA IMPOBEACHHA TCKYILICTO

KOHTPOJIA 1 HpOMe)I(YTO‘lHOﬁ aTTeCTalluy 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IIPUBEACHEI B II. 5.2.

5. (I)OHH OLCHOYHBIX CPEACTB IJIA HpOMe)KyTOqHOﬁ aTTeCTallui IO JUMCHUIIJIMNHE (MO[[y.]'[lO),
BKJTIOUAIOTITHIA
51 Olmcalme IIKaJ OCHUBAHUSA PE3YJIbTATOB Oﬁy‘leHHH o JMCHUIIJIUHE
YpoBeHb IIkana oueHnBanus chopMHUPOBAHHOCTH KOMIIETCHIIMI
chopmuposan HEYIOBJIETB | YAOBJIETBOP 04YeHb
HOCTH IJI0XO0 XOpoIo OTJIMYHO MPEBOCXOAHO
. OpUTEJIbHO HTEJbHO XOpPOoIIo
KOMIIEeTEHIIUH
(uHAMKaTOpa
JAOCTHKEHHUS He 3aureno 3auTeHo
KOMIIeTeHIHil)
OtcyTcTBUE
3HAHUHA
TEOPETHICCK | v/ o on YpoBeHb YpoBeHb
oro p N MuHnuManeH | 3HaHUN B 3HAaHUH B
3HAHUU YpoBeHb
MaTepHaa. o o0BeEME, o0BeMe, .
HHUKE . 3HaHUH B YpoBeHb
HeBo3moxxH JIOIYCTUMBIN | COOTBETCTBYIO | COOTBETCTBYIO .
MUHHMAaJIbLH o0BeEME, 3HaHUH B
OCTh YpOBEHb eM eM
BIX . COOTBETCTBY | 0OBeMe,
3HaHusg OLICHUTH . | 3HaHUH. porpaMme mporpaMme
D TpeboBaHUM. IOIIEM MIPEBBILIAIONIE
MIOJIHOTY Homymeno IOJrOTOBKH. IOJATOTOBKH.
o Hmenu IporpaMme M TIIpOTpaMMy
3HAHUN MHOTO Honymeno Honymeno
MECTO MOJTOTOBKH, | IMOJTOTOBKH.
BCJIEJICTBHE HETpyOBIX HECKOJILKO HECKOJILKO
rpyObIe 0e3 ommoOOoK.
OoTKa3a onIGKH OIITHOKH. HErpyObIX HECYIIECTBEHH
obyuarorer ’ ommnOoK BIX OITUOOK
ocs OT
OTBETA
IIponeMmoHcT
[Iponemonctp p
IIponemoncr PUPOBaHBI
OTtcyTcTBUE HPOBaHEI BCE IIponemoncTp
IIpn PUPOBaHbI BCE IIponemonctp
MUHUAMAaJIbH OCHOBHbIE WUPOBaHBI BCE
. pelieHnu OCHOBHbBIC OCHOBHBIC HpPOBaHEI BCE
bIX YMEHHUH. YMEHHUSL. OCHOBHBIE
CTaHAAPTHBl | YMEHMUSL. YMEHUS, OCHOBHBIC
HeBo3moxxH Pemens! Bce YMEHHUSL.
X 3aJ1a4 He Pemensr pELIeHbI BCE | yMEHUs,
OCTh OCHOBHBIE Pemens! Bce
MPOJIEMOHCT | THUIIOBBIE OCHOBHbBIE pelIeHbI Bce
OLICHUTH 3aJ]a4u ¢ OCHOBHbBIE
PpUpPOBaHbI 3aJa4u C 3a7a4u C OCHOBHbBIE
Ymenus HaJIN4Ke HErpyObIMU 3aJ]aum.
- . OCHOBHbBIC HETpyOBIMU OTJIENLHBIMU | 3aJIa4M.
YMEHUI OIIMOKaMH. BrmonHeHs!
YMEHUS. OIIIMOKAMU. HecylecTBe | BrimosHeHs
BCJIEJICTBHE BrimonHeHs! BCE 3aJIaHus, B
Nmenn BrimosHeHb! HHBIM BCE 3aJlaHUsl, B
OTKa3a BCE 3aJaHus, B | IOJIHOM
MECTO BCE 3a7aHus, HEIOYETaMH, | IOJHOM
obydarorer MOJTHOM obwveme, HO
rpyOsIe HO HE B BEITIOJTHEHB! | oObeme Oe3
ocs OT 00BeMe, HO HEKOTOpBIE C
OIIHOKHU. IIOJIHOM BCE 3aJaHUs | HEIOYETOB
OTBETa HEKOTOpBIE C HeJIOoYeTaMU.
o0BeMe. B IIOJIHOM
HEJIOYeTaMHU.
oObeEME.




OtcyTtcTBUE
BJIaJICHUS IIpu
MaTepUaIoM CIICHUHU
p ETaHz[a THBL Nmeercs IIponemonctp | IIponemonctp | IlpogemoHcT
: P MHUHHUMAJIbH | UPOBaHbBI HPOBaHBI PHPOBaHbI [MponemoHcTp
HeBo3moxxH | X 3amay He o
bIif HAOOp 06a3oBbIE 0a3oBEIe HABBIKM IIPU | UPOBAH
OCTh MIPOJAEMOHCT .
HABBIKOB JIJISl | HABBIKHM NPU HABBIKH [IPH pelIeHUH TBOPYCCKHIA
OLICHUTH PHUpPOBaHBI
Hasbiku peleHus peleHIH peleHun HECTAaHIAPTH | MOAXOJ K
E— HaJINYKE 6a3oBEIe
CTaHJAPTHBI | CTAHJAPTHBIX | CTAHAAPTHBIX | BIX 3a/a4 PELICHUIO
HaBBIKOB HAaBBIKH.
X 3a11a4 C 3a1a49 ¢ 3amayq 0e3 0e3 ommOOK | HeCTaHTAPTHHI
BCJIEACTBHE Nmemn
HEKOTOPHIMU | HEKOTOPBIMH OIIMOOK U u X 3aj7a4.
OTKa3a MECTO
HEJOYETaMH. | HEJAOUYETaMU HEJI0YETOB. HEJIOYETOB.
oOyuyaromer | rpyobie
ocs OT OIINOKH.
OTBETA
IIIxaja OueHKH NPHU NPOMEKYTOYHOM aTTeCTAllul
Onenka YpoBeHb IOATrOTOBKHU
Bce komneTeHIn (YacTH KOMIIETEHIINH ), Ha OPMUPOBAHHE KOTOPHIX
ITpeBocxoaHO HarnpasJieHa JUCIHUIUINHA, CPOPMUPOBAHBI HA YPOBHE HE HUKE
«IPEBOCXOTHOY
Bce xomnereHuum (4acTh KOMIETeHUHiT), Ha (OPMHUPOBAHHUE KOTOPBIX
OT1In4yHO HArpaBJieHa JUCIUIUIMHA, COPMHUPOBAHBI HA YPOBHE HE HIKE «OTIHYHOY,
Opd 3TOM XOTsI Obl OJIHA KOMIIETeHIMs CHOPMUPOBAHA HA YpPOBHE
«OTIIMYHO»
Bce xomnereHuuu (4acTW KOMIIETEHIMH), Ha (HOpPMHPOBAHHE KOTOPBIX
3a4TCHO OdYeHb XOPOIIIo HampaBjieHa IUCIHUIUIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HUXKE «OUCHBb
XOPOILIOY», IPU 3TOM XOTsl ObI OIHA KOMIETeHIUsI chOPMHUPOBaHA HAa YPOBHE
«OYCHb XOPOLIO»
Xoporo Bce xomnereHuum (4acTu KOMIeTeHIHiT), Ha (OPMHPOBAHHUE KOTOPBIX
P HampaBjieHa JAUCIUILIHHA, COPMHUPOBAHBI HA YPOBHE HE HHXKE «XOPOIIOY,
[IPU 3TOM XOTsI ObI 0JIHA KOMITETEHIHs COPMHUPOBAHA HA YPOBHE «XOPOIIIOY»
Bce kommnereHuuu (4acTH KOMIIETEHNHUH), Ha (DOPMHPOBAHHE KOTODPBIX
Y I0BIETBOPUTETHHO HampaBjieHa JUCIMIUIMHA, CHOPMHPOBAHBI HA YPOBHE HE HWKE
«YJIOBIIETBOPUTEIBHO», TIPU OTOM XOTS OBl OJHA KOMIIETEHITUS
chopMHUPOBaHA HA YPOBHE «Y/IOBICTBOPUTEIIHLHO)
Xors  6bl  omHa  KommereHnus — chOpMHpPOBaHA ~ HAa  YPOBHE
He 3aUTeHO HeynosieTBopuTeibHO «HEYIIOBJICTBOPUTEIBHO», HU OJ[HA U3 KOMIICTEHIMI He cHOpMHUpPOBAHA HA
YPOBHE «ILJIOX0»
ITnoxo Xors Obl O1HA KOMIIETSHIHSI CHOPMHUPOBAHA HA YPOBHE ILIIOXOY»

KpuTepnii oneHMBaHNs 0TBETOB HA THIIOBbI¢ KOHTPOJILHBIE BONPOCHI 151 co0ece0BaHusA U

BOIIPOCKHI K 3a4Y€TYy

Hepa3BEpPHYTHIH OTBET Ha BCE BOIPOCHI.

PesynbTaTsl oTBETA OrneHka
CTyzseHT aan pa3BepHYTHIH OTBET Ha BCE BOMPOCHI. 3a4TEHO
CTyAeHT OTBETHJI TOJIBKO Ha YacTh BOMIPOCOB WIIN JAll HE 3a4TEHO

KpuTepuii oneHuBaHNsI NPAKTHYECKUX 3aAaAHUI

PesynbraTel paboThI OneHka
Bce npaktudeckune 3a1aHus BRITIOTHEHB! B TIOJTHOM 00BEMe 3a4TeHO
1 B cpok. OmmcaHue BCeX 3TANOB BHITIOIHEHUS 3alaHHH,
KOJI ¥ Pe3yJIbTaThl pabOThl INPECTaBIICHEI
IIpernoiaBaTenio.
BrInogHeHB! He Bce NPAaKTHUECKUE 3a1aHHs] HITH HE 3a4TEHO
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BBITIOJTHEHBI HE B ITOJIHOM 00beMe (IIPE/ICTaBICHO He
MOJTHOE OMUCAHUE JTAMOB BBIMOIHEHUS 3a4aHUI, KOA
paboTaeT HEKOPPEKTHO, PE3yIbTaThl padOTHl HE
IIPEACTABICHBI NPETIOIaBATENIO).

IlIxana oeHKH PE3YJIbTATOB TCCTHPOBAHUA

Banasl, % Ounenka cpopMupoBaHHOCTH
KOMIIeTeHIIUH
80-100 3a4TEHO
0-79 HE 324TEHO
5.2. Tunosble KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEepUaJIbI, He()ﬁX()}II/IMbIe JJIA OIEHKHU

pe3yJabTaToB 00y4eHHusI

5.2.1. Bompochl K 3adeTry no AucuuivinHe «BBeleHne B aHAJM3 JAHHBIX U HCKYCCTBEHHbIi
HHTEJJIEKT» Il OlleHKH chopmMupoBanHocTu komnereniun OITK-8

Bonpoc Koa xomnerenunu

1. Yto0 Takoe HCKYCCTBEHHBIN UHTEIIEKT? OIIK-8
2. Yo Takoe ciabblii (CrenranTu3upOBAHHBIN WM IPUKIAIHON) UCKYCCTBEHHBINA MH- OIIK-8
TEJIIEKT?

3. Y10 TaKoe CHILHBIM HCKYCCTBEHHBIN MHTEIIIEKT? OIIK-8
4. Yro TaKoe 3KCIEPTHAs cUCTEMA? OIIK-8
5. UYro Ttakoe MamuHHOE 00y4YeHHe? OIIK-8
6. Yro Takoe aHAIW3 JAaHHBIX? OIIK-8
7. Yro Takoe 0OyUEeHHE ¢ yuuTeaemM? OIIK-8
8. Uro takoe obyuaroias BeIOOpKa? OIIK-8
9. Yo Takoe o6y4enue 6e3 yaurens? OIIK-8
10. Yro raxoe knaccuduranms? OIIK-8
11. Yro rakoe perpeccus? OIIK-8
12. Yro rakoe knacrepuzamys? OIIK-8
13. Yro takoe nepapxuueckas KaacTepu3anus? OIIK-8

5.2.2. TunoBble KOHTPOJIbLHBIE BONMPOCHI [IJIs1 co0ece10BaHUSs
AJs1 oeHKH cpopmupoBanHocTu komnerenuun OITK-8

Ha cobecenoBanuu nposepsieTcsi, Kak CTY€HT OCBOMJI OCHOBHbIE MOHATUS. OH JOJDKEH YMETh JjaBaThb
pa3BEpPHYTHIN OTBET HA CIEAYIOLINE BOIIPOCHI.
1. Yto Takoe MCKYCCTBEHHBIM MHTEIIEKT?

Yro Takoe cialblif (cenuain3upoBaHHbIA WIN MPUKIAIHON) HCKYCCTBEHHBIH HHTEIICKT?
YT0 Takoe CUIIBHBIN UCKYCCTBEHHBIN MHTEIUIEKT?
Yro Takoe rirybokoe o0yueHue?

UYrto Takoe skcnepTHas cucrema’?

© 0 bk~ D

Yro Takoe MalMHHOE 00y4YeHwue?



7. Urto Takoe aHaIM3 JaHHBIX?

8. Uro Takoe oOy4eHHEe ¢ yauTenem?

9. Yro Takoe obyuaromiast BeIOOpKa?

10. Yro Takoe oOyueHue 6e3 yauTens?

11. Yro Takoe kiaccudpukanus?

12. Yro Takoe perpeccusi?

13. UYro Takoe kimactepusamnus?

14. Yro Takoe nepapxuyeckas KjiacTepusarus?

15. OcHoBHBIC OMOJIMOTEKH U MPOTPAMMHBIE CPEIICTBA [UIS PEUICHHS 3a]ad aHajlu3a JaHHbBIX U
MaIIMHHOTO 00yUYeHUSI.

5.2.3. TunoBble NpaKTHYECKHE 32 JAHUSA
1J1s1 oneHKH copmupoBanHocTu kKomnereHunu OITK-8

[IpakTuueckue 3agaHusi BBINOJIHAIOTCS B BuUAEC Jupyter-HOyTOyka M TPEACTABISIET COOOM
AOKYMCHT, cozlepncamm‘/’l OIIMCAaHUEC BCEX OTAIIOB BBIIIOJIHCHUA pa6OTI)I, KO, pC€3yJbTaThbl U BBIBOABI.

1. Occe “Moe mOOMMOE NPUIOKEHHE, UCIOJIB3YIOIIEe TEXHOJIOTUI0 HCKYCCTBEHHOIO
UHTEJUIEKTa”

2. Ilpaktuueckoe 3aganue “Ilporpamma uHa Python “Yranait uucno”.

a. Hamucate mnporpammy, KoTOpass yMmMeeT HUIpaTh C 4YEJIOBEKOM B uUrpy “Yragail yucio’.
[IporpamMma 3arazapiBaeT ciydaiiHo yucio ot 1 go 100. YenoBek momkeH yragath ero. s 3Toro oH
JieflaeT HeCKOJIbKO (He Ooisiee 7) MONBITOK, Ha3blBas Kakoe-TO YMCJIO B 3TOM jauana3oHe. Ha kaxayro
HOTIBITKY YEJIOBEKAa KOMIIBIOTEP FOBOPUT, YraJall YeJIOBEeK MM HET, U B Ciydae, €Clid YeJIOBEK He yrajial,
OoJbllle WIIM MEHBLIE 3araJJaHHOe YKMCIIO YMCIa, Ha3BaHHOTO 4YejoBeKoM. HamummuTe Takyro mporpaMmy.
Jli1st BBOAa MH(GOPMAIIMHU YET0OBEKOM UCTONb3yiiTe dhyHKimto input(). s BeiBoaa - print().

b. Peanusyiite mporpammy, Wrparoiiylo B urpy "VYramail 4ucio", HO YEOBEK WM KOMIIBIOTED
MEHSFOTCS POJISIMH.

3. Ipaktudeckoe 3amanue “Pa3BeqouHblil aHAIA3 TaHHBIX .

1. Haiigute uHTEpECHBIE JaHHBIE, C KOTOPBIMU BBl XOTUTE paboTaTh. PekoMeHayMble pecypChl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercst paboTath ¢ TAOMUYHBIMU JAHHBIMU B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJO1I0B), HECKOJIBKO THICSY (CTPOK).

2. Onummre, YTO MPEACTABISAIOT W3 ce0s ITH JaHHbIE, KaKue IMPHU3HAKH, MOYEMy OHH BaM
WHTEPECHBI.

3. [lpumennTe K JaHHBIM TOAXOJSIIIAE METOIBI OYHCTKH (OOppOBI € BBIOpOCAMH U
MPOMYIICHHBIMU 3HAYECHUSMHA) ¥ BH3yann3anuu. CrenaiTe BHIBOIBI.

4. CpuenaiitTe BBIBOJIBI

4. Ilpaktuyeckoe 3ananue “Pemienue 3a1aun kiaccu(UKaluy U perpeccun’



a. lng naHHBIX U3 3aJaHus 3 ompenenuTe, Kakoi Mpu3HaK Bbl Oy/ieTe ONnpeAessaTh M0 OCTAIbHbBIM.
Uro 370 3a 3a7a49a: KiIacCuUKAIUU WIH perpeccun’?

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

c. Pazbeiitu BEIOOPKY Ha 00YYAIONIYIO U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOIOB MAIIMHHOrO oOydcHHMs (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHUTE KaueCTBO ATHX METOJI0B Ha OOYYarOIICH M TECTOBOM BHIOOPKAX.

e. CremaiTe BEIBOILI

5. IlpakTnueckoe 3ananue “Pemenue 3agaun Kiaacrepusanuu’”.

a. Jns maHHBIX U3 3a0aHus 3 cPOPMYTUPYHTE 3a1a4y KIIACTEPHU3AITHH.

b. O0yunTe HECKOJIBKO METOJOB KiacTepusalmu (HE MEHee [ByX, Hampumep, k-means,
DBSCAN). O6bsicaute Bam BeIOOp. CpaBHUTE pe3yibTaThl pabOTHl aITOPUTMOB, a TAKXKE MOJIydyEeHHbIE
pe3yJbTaThl C pe3yJibTaTaMU PabOThl METOAOB O0YUYEHHUS C YUUTENIEM U3 3a7aHus 4.

c. CpnenaiiTe BBIBOJbI

5.2.4. TunoBble TeCTOBbIE BONPOCHI 1JIs1 OLleHKHU cpopmupoBanHocTH kKommnerenuuu OIK-8

Bce BOITPOCHI AJIbTCPHATHBHLIC

1. YTo Takoe UCKYCCTBEHHbIN UHTEIIEKT?

® JICKyCCTBEHHBIM MHTEIJIEKT — 3TO Iporpamma Wid YCTPOWCTBO, UMUTHUPYIOILIEE WHTEIN-
JIEKTyaJIbHbIe CHOCOOHOCTH YeJIOBEKa.

® IcKyCcCTBEHHBIN MHTEIUIEKT — 3TO KUOEp-MEeXaHHUUECKOe yCTPONUCTBO, HAOJIOBUHY — 4Ye-
JIOBEK, HaIlOJIOBUHY — MatuHa. [log HuM — 6oeBoe 1accu U3 runepceliaBa, yupasisieMoe MUKPO-
MPOIIECCOPOM, TTOTHOCTHIO OPOHMPOBAHHOE, O4YeHb NpouHoe. Ho cHapyku — jkuBasi 4eroBedecKast
TKaHb: IJIOTb, KOKa, BOJIOCHI, KPOBB, BhIPAIIEHHBIE /1151 KHOOPIOB.

® lcKyCcCTBEHHBIH MHTEIIEKT — 3TO UCKYCCTBEHHAs HEMPOHHAsS CETh, CIIOCOOHAsI K 00yye-
HUIO U CAaMOOOYUYEHHUIO.

2. Yto0 TaKkoe crnadblii HCKYCCTBEHHBIH MHTEIICKT?

e (Cnalblif MCKYCCTBEHHBIM MHTEJUIEKT - 3TO MpOrpamMma, YCTPOMCTBO WM HPOrpaMMHO-
anmnapaTHbIM KOMIUIEKC, yMEIOIIasi peaTh TOJIBKO HEKOTOPBIN KIIACC MHTEJUIEKTYalIbHbIX 3a/1a4.

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

e Cnalblil HCKYCCTBEHHBIN MHTEJIEKT - 3TO OJHOCJIONHAs UCKYCCTBEHHAs: HEMPOHHAs CETh.

3. Uto Takoe CHIIbHBIA NCKYCCTBEHHBIH WHTEIUICKT?

e CuIbHBI MCKYCCTBEHHBIM MHTEUIEKT - 3TO MpOrpaMMma, YCTPOMCTBO MJIM IPOrpaMMHO-
anmapaTHbIi KOMIUIEKC, IO CBOMM MHTEJIEKTYalbHBIM CIIOCOOHOCTSIM HU B YeM HE YCTYyMarouias ye-
JIOBEKY.

o CuIIbHBIN UCKYCCTBEHHBIH MHTEIUIEKT - 3T0 Knbopr Mmozenu ot T-900 u Bhire.

e CuIbHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 3TO Jito0as ri1yOokas HeWpOHHas CeTh, yMEIoas
peraTh 3a/1aun KiIacCu(UKAIUN U PErPECCUH.

4. Yto Takoe dKCTEepTHAs cucTema?

e DKcIlepTHasl CUCTEMA - 3TO MPOrpaMMHasi CUCTEMa, MO3BOJISAIONIas pelaTh 3aJaul UCKYyC-
CTBEHHOT'0 MHTEJUIEKTa C IOMOIIBIO MPaBUi, cHOPMYIHUPOBAHHBIX IKCIIEPTOM, COCTABIIIOMUX 0a3y
3HAHUU O MPEAMETHOI 00s1acTH.

9



® DKCIEepTHas CHCTEMa - 3TO KOJJICKTHB SKCIEPTOB B JIaHHOW MpeAMETHON 00iacTu, pela-
IOIMX WHTEUIEKTYaJIbHBIC 3a1a4H.
® DKCIIepTHAsl CUCTEMA - ITO UCKYCCTBEHHAsI MHOTOCJIONHAsl HEPOHHAsI CETh.

5. Uro Takoe MamuHHOE 00yueHue?

e MamuHHOe 00y4YeHHe - 3TO MOAXO0J B MCKYCCTBEHHOM HMHTEJIEKTE, OCHOBAHHBIN Ha MO-
CTPOCHUU MOJIENIEH (PEIIAONINX MPABUIT) IO JAHHBIM.

e MamuHHOoe 00y4YeHHe - 3TO CUCTeMa OO0y4YEeHHs MPU MOMOILIM MH(POPMAIIMOHHBIX U JJIEK-
TPOHHBIX TEXHOJIOTHU.

o MamuHHOe 00y4YeHHe - 3TO IeJICHANIPaBIeHHOE 00BEKTUBHOE OTPaKEHUE JEHCTBUTENBHO-
CTH

6. Uro Taxkoe aHaiM3 NJaHHBIX?

® AHanu3 JaHHBIX - 3TO U3BJICUCHHUE 3aKOHOMEPHOCTEH 1 3HAHWH U3 JaHHBIX.

® AHanu3 JJaHHBIX - 3TO MOJXOJ] B MAlllMHHOM OOYyYeHWH, OCHOBAHHBINM Ha MCIOJIb30BaHUU
IYOOKUX HEMPOHHBIX CETEH.

e AHaNmu3 JaHHBIX - 3TO U3BJICYCHNUE 3aKOHOMEPHOCTEH C TIOMOIIBI0 3HAHWMA, CHOPMYIUPO-
BAaHHBIX DKCIIEPTOM.

7. Yto Takoe oOyyvaromas BHIOOpKa?

e (OOyuaromas BEIOOPKaA - 3T0 HAOOp 00BEKTOB (BXOJOB) C U3BECTHBIM JIJISl KAYKIOTO 00BEKTa
3HAYCHUEM OTBETA (BBIXOJIa, METKH, 1[EJIEBOM MTEPEMEHHOM ).

e (OOyuaromasi BEIOOPKa - 3TO HA00p 00BEKTOB, KOTOPBIC MOJIB30BATEIh BEIOUPACT JIJIsi CBOC-
ro oOy4deHusl.

e (OOyuaromas BRIOOpPKa - 3TO HA0Op 0OBEKTOB, KOTOPHIC YEIIOBEK YAaseT U3 0a3bl JaHHBIX
i 3¢ HEeKTUBHOTO 00Y4YEHHUS.

8. Uro Takoe oOyueHue ¢ yaurenem?

e (OOyueHue ¢ yUYUTeJIEM - 3TO TOCTPOECHUE MOJICIIN IO TAHHBIM.

e (OOydYeHHE C YYUTEJIEM - ITO PEIICHUE 33]a4 C IOMOIIBI0 MHTEUIEKTYaTIbHOTO TOMOIIHH-
Ka.

e (OOyueHue ¢ yuyuTeleM - 3TO 3a7a4a pa30MeHHsl TaHHBIX Ha TPYIIIBI MOX0XKHUX APYT HA APY-
ra 00BbEKTOB.

9. Yo Takoe oOy4yeHue 0e3 yuutens?

e OOyueHue 0e3 yuuTens - 9TO YCTAaHOBJIEHUE CTPYKTYPHBIX CBOMCTB Habopa 0OBEKTOB.

o OOyueHue 06e3 yuuTens - 5T0 00ydYeHHE YeJIoBeKa Wik poOOTa MOJIe3HBIM HaBbIKaM 0€3 WH-
TEJUIEKTYaJIbHBIX TIOMOIIIHUKOB.

e OOyueHue 0e3 y4yuTeNs - 3TO 3aja4a OMpEEICHUs MO JaHHBIM KaTerOpUabHBIX 3Haue-
HUH.

10. Uro Takoe kinaccudukams?

e Kiaccudukarmms - 3To 33a4a 00yUICHHS ¢ yIUTEIIeM, B KOTOPOM OTBET - 3TO HOMEp KJilacca.

e Kiaccudukainms - 3To 3aa4a onpeAeNeHus o JaHHBIM YHCIOBBIX 3HAYCHUH.

e Kraccudurkamnus - 370 3a7a4a 00ydeHuss 0e3 yduTelns, B KOTOpOH HEoOXO0auMo pa3OouTh
JAaHHBIE Ha TPYIIIBI TOX0XKHUX 00BEKTOB.

11. Yro Takoe perpeccus?
e Perpeccust - 370 3aja4a 00y4eHUsl C y4uTeJIeM, B KOTOPOl OTBEThI MPUHUMAIOT KOJINYe-
CTBEHHBIE (UMCIIOBBIC) 3HAUCHUSI.
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e Perpeccus - 3T0 3a1a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOXKECTBO OOBEKTOB Ha IpyI-
Bl TIOXOKUX JIPYT Ha APYyra 00ObEKTOB.

e Perpeccus - 3T0 3a7a4a 0O0y4eHHs C YYUTEIEM, B KOTOPOH HEOOXOIUMO ONpPENEIUTh IO
JaHHBIM HOMED KJacca.

12. Yro Takoe kimactepusanus’

e Kracrepuzanus - 3TO 3agaya oOydeHus 06e3 yuurens, B KOTOPOH HEOOXOOUMO pPa3OuTh
JaHHBIC HA TPYIIIBI TIOX0XKUX OOBEKTOB.

e Kiacrepuszanus - 3To 3a/1a4a 0O0y4CHHS C YyUYUTENIEM, B KOTOPO HEOOXOIUMO OIPEeITUTh
10 JJAHHBIM HOMEp KJiacca.

e Kitacrepusaius - 3TO 33ja4a 00OYUCHHsI C YIUTENIEM, B KOTOPOI OTBETHI MPUHUMAIOT KOJIH-
YECTBECHHbBIC 3HAUCHHSI.

13. Yto Takoe mepapxuyueckas KiacTepusanus’?

e lepapxudeckas KjacTepU3alysl - 3TO 3aj1a4a oOydeHus Oe3 ydurels, B KOTOpoi HEoOXo-
JIMMO TOCTPOUThH UEPAPXUI0 00BEKTOB, B KOTOPOIl BEPIINHE COOTBETCTBYET «KJIACTEPY, COAECPIKALIMIMA
BCE O0BEKTHI, M HA KaXKI0M YPOBHE KaXIbIii KJIacTep pa3OMBaeTCs Ha J[Ba UM O0JIee MOIKIaCTEPOB.

e lepapxuyeckas KiacTepu3alys - 3TO 3a7aya KIacCu(PUKAUK, B KOTOPOH KaKIbli 00BEKT
MOKET UMETh HECKOJIbKO METOK.

e lepapxuyeckas KjacTepH3alMs - TO METO/ PEIIEHUs 33/1a4K KJIaCTepU3alluH C TIOMOIIbIO
HepapXUy HEUPOHHBIX CETEM.

Caenyouiue BONpochl MPeanoaraioT BBOjA YucJja.
OTtBeT cneayer 3anucaTh B CKOOKaX.

14. Pocr geteit B rpymme 1eTckoro caaa 3a1aeTcs CACAYIOIMMU 3HAUCHUSIMH (B CM.):

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

e Haiinure meauany ()
e Haiinure HHXKHUIT KBapTUIIB ()
e Haiinure BepXHUil KBapTHIIB ()

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

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

e Brrunciure cpenree ()

e BruncnnTe HeCMEIEHHYIO OLEHKyY aucnepcn 2 ()

e Ha ocHOBe HECMEIICHHOM OLEHKH JUCIIEPCHH BBIYHCIIUTE OLIEHKY CPEIHEKBAIPATHUECKO-
r0 OTKJIOHEHHS S ()

16. Ha TectoBoii BeIOOpKe, conepxareit 2000 n300pa>keHnit KOTUKOB U codadek (950 xo-
TuKOB, 1050 cobauek), HelipoHHas ceTh coBepimia 202 ommodku: 76 KOTUKOB OBLITN Ki1accuuinpo-
BaHBI Kak co0adky, a 126 cobauek — kak KOTUKHU. CUuTast MOJI0KHUTEIBbHBIM — KJacc co0ayeK, BBIYUC-
JIUTE METPUKHU:

e Accuracy ()
e Error ()
e Precision ()

11



e Recall ()
e Fl-mepa ()

OTBeT OKpyrauTe 10 3 MpaBUILHBIX HUQP MOCIE AeCATUYHON TOUKH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnievyeHHe TUCHMILINHBI

a) OCHOBHasI JIUTEpaTypa:

1. Cmonun, JI. B. BBenenue B MCKYCCTBEHHBIM MHTEIJIEKT: KOHCIEKT JICKIMM: ydeOHOe To-
cooue / [I. B. Cmonun. — 2-¢ u3zg., nepepad. — Mocksa: ®UIMATIINUT, 2007. — 264 ¢c. — ISBN
978-5-9221-0862-1. — Tekcr: anekTponHbIi // Jlanb: 35eKTpoHHO-O0nbmoreunas cucrema. — URL:
https://e.lanbook.com/book/2325. — Pexxum goctyna: it aBTOPH3. MMOJIb30BATEIICH.

2. Boponuna, B. B. Teopust 1 npakTuka MalmMHHOro oOy4eHus: yueOHoe mocobue / B. B.
Boponuna. — VYaesHoBck: Yiul'TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcT: 3Jiek-
TpoHHBIH // JlaHb: 27eKkTpoHHO-0MbOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/165053
— Pexwum fgocTyna: uisi aBTOpU3. MOJIb30BaTEIICH.

0) nomonHUTEIbHAS TUTEpaTypa:

1. bacanmun I1.J]., be3pyk K.B., Pagaea M.B. Moaenu 1 MeToJbl MHTEIUIEKTYAIbHON MOJ-
JIEPKKU MIPOIIECCOB MPUHATHS perieHuit: YueoHoe nocooue. — Huxuuit Hosroposa: Hukeropoackuii
rocynuBepcuter, 2018. — 129 c. ®onx o00pa3oBaTeNbHBIX 3JEKTPOHHBIX pecypcoB. Per. Ne
1703.18.06. URL: http://www.unn.ru/books/resources.html — noctym cBoOOHBI.

B) mporpammHoe obecriedenue 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 mpeACTaBIsAOT co00i yueOHbIe ayTUTOPUH VISl IPOBEICHUST YUeOHBIX 3aHATHUH,
MPEeIyCMOTPEHHBIX ~ MpOrpaMMol  (JIEKIIMOHHOTO THUMA), OCHAIIEHHbIE OOOpYJOBaHHEM H
TEXHUYECKUMH CPEJICTBAMU O0YUECHUSI.

[Tomerenust 111 CaMOCTOSITENIBHOM pPaOOThI OOYYAIOIIMXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOM C BO3MOXKHOCTHIO TMOJKIIOUeHUs: k cetu «HTepHEeT» W obecrmeueHbl AOCTYIIOM B

SJICKTPOHHYIO I/IH(l)OpMaI_II/IOHHO'O6pa30BaTeJ'ILHy10 cpeay.
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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/
https://colab.research.google.com/

IIporpamMma nucununiveel BBeleHnMe B aHAAM3 JAHHBIX M MCKYCCTBEHHBIH HMHTEIEKT
COCTaBJIEHa B COOTBETCTBUU 00pa30BaTENbHBIM CTAHAAPTOM BBICHIETO 0Opa3oBaHMs — OakanaBpHatr
no HampabieHuto noarotoBku 38.03.04 [NocymapctBeHHOe W MyHHIUMNanbHOe ympasieHue (OC
HHI'Y) (mpuka3z HHI'Y ot 17.05.2023 rona Ne 06.49-04-0214/23).

ABTOp(BI):
K.IL.H., JOLEHT Craryes A.A.

Peuensent (b1):
JI.I.H., TOISHT ®pouios 1.B.

[Iporpamma onoOpeHa Ha 3aceganuu Kadeapsl MaTeMaTHKH, (GPU3UKHA U HHPOPMATHKU

3aB. Kadenpoit

JLIL.H., JOLIEHT ®poJios 1.B.
[Iporpamma oo0peHa Ha 3acefaHUU MeToInueckor komuccuu oT 24.05.2023 roaa, nmpotokoi Ne 5

HpeZ[CGI[aTCJ'IB YMK (l)aKy.]'IBTeTa CCTCCTBCHHBIX U MATCMATHYCCKUX HAYK

K.3.H., JIOIICHT Tuxonosa E.O.

I1.7. a) COI'JTACOBAHO:

3aBenyromnuii OnOINOTeKOM ®enoceena T.A.
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	14. Рост детей в группе детского сада задается следующими значениями (в см.):
	118, 112, 116, 114, 116, 115, 119, 111, 114, 117, 118
	15. Вес детей в группе детского сада задается значениями (в кг):
	23, 23, 18, 18, 20, 19, 20, 17, 22, 20, 20
	16. На тестовой выборке, содержащей 2000 изображений котиков и собачек (950 котиков, 1050 собачек), нейронная сеть совершила 202 ошибки: 76 котиков были классифицированы как собачки, а 126 собачек – как котики. Cчитая положительным – класс собачек, вы...
	Ответ округлите до 3 правильных цифр после десятичной точки.
	6. Учебно-методическое и информационное обеспечение дисциплины
	в) программное обеспечение и Интернет-ресурсы:
	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. Материально-техническое обеспечение дисциплины



