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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

Huctununa  @T/[.05 Beeoenue 6 auanuz OAHHbLIX U
uckyccmeenHulll unmeiniekm spisiercs dakyiabratuBoM B OOIT
HanpaBieHus — noarotosku  44.03.05  Ileparormueckoe
oOpa3oBaHue (¢ ABYMsI NPO(MPUISIMH NIOJATOTOBKH)

2. Ilnanupyembie

pe3yJabTaThl

oﬁyqe}mﬂ mo JAUCHHUIIIMHE, COOTHECCHHbIC C

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

®opmupyemble Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 AMCHUILIMHE (MOAYJII0), B
KOMIeTeHInd (Ko, COOTBETCTBHU ¢ HHIAMKATOPOM J0CTHKEHUSI KOMIEeTeH U
coJiepKaHue HnaukaTop HaumenoBanmue
KOMITETEHITHH) JOCTUKEHUH Pe3yabraTsl 00yyenus OLIEHOYHOTO
KOMIIETCHIUHN mo TUCIHUIJINHE Cpeacrsa
(xon, comeprkaHue
HWHAAKATOpa)
OIIK-9  Cmocoben | OIIK-9.1. 3naer 3Haer COBpPEMCHHbBIC uHpopmanuonnsie | CodecenoBanue
IIOHHUMATh TTPUHIUIIBI pa60T1>1 TCXHOJIOTUU U Knaccmbuxaumo IMpOTrpaMMHBIX Tec
T

MPUHIUIE  pabOTHl | COBPEMEHHBIX CpPENCTB M BO3MOXXHOCTH HX IPUMEHEHUS Ul
COBPEMEHHBIX WHPOPMANOHHBIX pelIeHHsT NPAaKTHYECKHX 3ajady, B TOM 4YHUCIE
nH(pOpMaLMOHHBIX TEXHOJIOTUI OTE€YECTBEHHOI0 IIPOM3BOJACTBA IMPH PELICHUU
TEXHOJIOTHH U 3a7a4 MpoQeCCHOHANBHON e TENbHOCTH.
HCTIONb30BaTh ux

YMmeer pemath INpakTHYecKHe 3aJadd ¢
ISl peleHus 3ajad

N MOMOIIBI0  COBPEMEHHBIX  HWH(POPMAIIMOHHBIX

pogeCCHOHATBHOM .

TEXHOJIOTHH W KJIACCU(PHUKANUU IPOrPaMMHEIX
JIeSITeTBHOCTH

CPEICTB.

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-9.2. Ymeer 3HaeT MOPSAOK MOMCKA U aHanu3a TexHuueckod | Ilpaktuueckoe
OCYILIECTBIISITH 0TOOP JIOKyMEHTaIH 1o UCIIONIb30BAHUIO | 3a/1aHHe
COBPEMEHHBIX POrPaMMHOTO CpeAcTBa, BBIOOpA u
WHPOPMATNOHHBIX HCTIONB30BaHUS HEOOXOIUMBIX GyHKIHIA
TEXHOJIOTHH IJIs1 MPOTPaMMHBIX CpeACTB UL perIeHus
pELICHUs CTAaHAAPTHBIX | KOHKPETHOM 3a/1a4u.
3amaq
. YMeeT HaXOUTh M aHAJTM3UPOBATh TEXHUYECKYIO
podeCCHOHATBHOI
OSTETBHOCTH JOKyMEHTAIHIO o HCTIONIb30BaHUIO
MPOTrPaMMHOTO CpencTBa, BBIOMpaTh |
HCIIOJIb30BaTh HEOOXOQUMEIE (hyHKIHN
MpPOTrPaMMHBIX Cpe/CTB ULt peleHus
KOHKPETHOH 3a7a4u
HMeeT mpakTH4YeCKUIl ONBIT MOUCKA W aHAIN3a
TEXHHYECKOH JOKYMEHTAINH I10 UCIIOJIb30BAHHIO
MPOTrPaMMHOTO CpeAcTBa, BBIOOpA u
UCIIOJIb30BaHMs HEOOXOANMBIX ¢dyHKIUH
MPOTrPaMMHBIX Cpe/CTB ULt pereHus
KOHKPETHOM 3a7auu
OIIK-9.3. Biageer 3Haet COBPEMEHHBIE nHpopmannonHsie | [IpakTndeckoe
HaBBIKAMH TEXHOJIOTUM W IIPOrpaMMHBIE CPEACTBAa, B TOM | 3aJaHUe
UCIIONIb30BaHUS YHCJIE OTEYECTBEHHOI'O IPOU3BOJCTBA, IIPH
COBPEMEHHBIX WH- peuieHuu 3aj1a4 npodeccHoHAIBLHON
(hOpMaIOHHBIX JIESITEIIbHOCTH
TEXHOJIOTHH IS
Ymeer MIPUMCHSTH COBPEMCHHBIE
DCLLICHIA 3a7at Hpo- nH(OpMaLMOHHbIE TEXHOJOTUH M MPOTrPaMMHBIC
(deccroHambHOM
eSTEILHOCTIL CpeAcTBa, B TOM YHCIIE OTEYECTBEHHOTO
MPOMU3BOJICTBA, pu pemeHnu 3amaq
npodeccrnoHaNBHOMN AeATeNbHOCTH
Vmeer mpakTHYECKHH  ONMBIT  NPUMEHEHHS
COBPEMEHHBIX MH()OPMAIOHHBIX TEXHOJIOTHU U
NPOTPaMMHBIX ~ CpPEICTB, B  TOM  YHCIe
OTEYECTBEHHOTO IIPOM3BOACTBA, IIPU PEIICHUH
3a1a4 Mpo(ecCHOHANBHOHN JIESITENEHOCTH
3. CTpyKTypa u coepkaHue IUCHUUILIHHBI
3.1. TpynoeMKOCTb JUCHUNJIMHBI
ounas ¢gopma 0YHO-3204HAasI 3a04Hast
Tpynoemxocts o0yueHust ¢opma ¢opma
00yueHust o0yueHust
OO0mas Tpy10eMKOCTh 1 3.e.
4acoB 10 YIeOHOMY TUTaHy, U3 HUX 36
KonrakTHas padora, B TOM yucie:
ayAWTOPHBIC 3aHATHS:
— 3aHATHS JISKIIMOHHOTO THIIA 8
— 3aHATHS CEMHUHAPCKOTO THIA 8
KOHTPOJIb CAMOCTOSITEJIEHON paboThl 1
IIPOMEXKYTOYHAs aTTeCTalysl  3a4eT
CamocrosiTe1bHasi padora 19




3.2. Conepxxkanue TMCUUNINHBI

HaumeHnoBanue Bcero KonTtakTHas pa6ora (padora Bo B3au- CamocrosiTe1bHasi padoTa
pazaenos (P) (yachl) MO/l CTBHM € NpenojgaBaresemM), 4acbl o0y4arouerocsi, 4acbl B ne-
uau teMm (T) W3 HUX puoja

JUCUMILTHHBI (MO-
ayas), npome- TeopeTu-
JKYTOYHOM 4ecKoro
arrTecra- o0y4eHuns
nuu (KOH-
TPOJIsAA)

Kourtpoanb
caMocTos-
TeJbHOM
padoThI

®opma(bl) MpoMme- 3ansarus 3ausaTus ce-

JKyTOYHOIi aTTecTa- JIEKIIMOHHOTO| MHHAaPCKOro
1107071 THIA THNA

MO JUCIUIIJIHHE

OuHO-3a04Has
OuHo-3a09Has
OuHo-3a09Has
OuHo-3a09Has
OuHo-3a04Hast
OuHo-3a04Has

3aounast
3aoyHas
3aounast
3aounast
3aouHast
3aouHas

Ounas
OuHas
Ounas
Ounas
Ounas
OuHas

1. ITocraHoBKY U 6 4
MPUMEPHI 3a]1a4

N

»
SN

2. BBenenue B A3bIK
Python

3. OmnmcaTenbHas 8 4
CTaTUCTHKA U
pa3BeIOYHbIN aHAIU3
JIAHHEBIX

4. 3amauun 8 4
KIaccu(pUKaIu u 2 2
perpeccuu

5. 3agaun oOyueHus 7 3
0e3 yanTens

B Tom umcie Teky- | 1 1
1M KOHTPOJIb

3auer

ATOIro 36 8 8 1 19

3aHATUS CEMHHAPCKOIO THUIA OPraHM3YIOTCs, B TOM 4uciae B (opMe MNpakTHUECKON
IIOATOTOBKH.

[IpakTnueckast mOArOTOBKA HampaBjieHa Ha (OpMHpPOBAHHE U pa3BUTHE 3HAHWM, YMEHUH U
HABBIKOB MPUMEHEHMSI COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTUH, B TOM YHCJIE OTE€YECTBEHHOTO
MIPOU3BOJICTBA, IIPU PELICHNUH 33134 NPO(eCcCHOHAIBHON AeITEIbHOCTH.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH peann3yercss B popme cobeceoBaHMsl, TECTUPOBAHUS U
MPAaKTUYECKUX 3a/ITaHHI.

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



4. YueOHO-MeTOoaHYeCKOoe o0eceyeHne caMOCTOSATeIbHOI PadoThl 00y4aK0IIMXCS

CamocrosiTenbHass paboTa CTyJIEHTAa MPU HM3YYCHUHM IUCIHMIUIMHBI «BBeneHne B aHamu3

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 IJIsA IMPOBECACHHUA TCKYLICTO

KOHTPOJIA 1 HpOMeX(YTOqHOfI aTTeCTallui 110 UTOraM OCBOCHHUSA JUCHUIIIMHBI IPUBEICHEI 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 mo JUMCIUMIIJIMHE
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.




OtcyTcTBHE
y IIpu
BIIAJICHUS
peLeHnu
MaTepHaIoM CTARAAPTHEI Nmeercs IIponemonctp | IIpogemoncrp | IIponemonct
HeBo3moxH < 3a;(aque MHUHHUMAJIBH | HPOBaHBI HPOBaHEI PHPOBaHbBI [TponemoncTp
0CTh HIPOIEMOHCT bIif Habop 6a3oBEIC 0a30BEIC HaBBIKHM IIPH | HPOBaH
OLICHUTh E OBAHLL HABBIKOB ISl | HABBIKH IPH HABBIKU MPH pelieHuH TBOPYECKHH
Hagbiku HaJIH4ue gaEOBLIe pereHus penieHun pereHnu HECTaHJAapTH | NOAXOM K
HaBBIKOB HABLIKH CTQHIAPTHBl | CTAHIAPTHBIX | CTAHIAPTHBIX | BIX 3aJa4 peLICHUIO
BCIIEIICTBUE Ve ’ X 3a11a4 C 3a1a49 ¢ 3amayq 0e3 0e3 ommOOK | HeCTaHTAPTHHI
OTKa3a MECTO HEKOTOPBIMU | HEKOTOPBIMH OmMOOK 1 u X 3a71a4.
oOyuatorier Helo4YeTaMH. | HeJodeTaMu HEJI0YETOB. HEJI0YETOB.
rpy0ObIe
ocsl OT
OILIMOKH.
OTBeTa
IIIkaja oueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH
Ouenka YpoBeHb NOATOTOBKH
Bce koMneTeHIMY (YacTH KOMIIETEHIUI), Ha pOpMHUpPOBaHHE KOTOPHIX HAaNpaBlIeHA
IIpeBocxoaHo IHCLHMIUIMHA, CHOPMUPOBAHEI Ha YPOBHE HE HUXKE (IIPEBOCXOIHOY
OTIHYHO Bce KOMIICTCHIIN U (‘IaCTI/I KOMHCTCHHHﬁ), Ha (I)OpMI/IpOBaHI/Ie KOTOPBLIX HaIlpaBJICHA
JUCHUIIINHA, C(I)OpMI/IpOBaHLI Ha YPOBHE HC HMKC «OTJIUYHO», IIPU 3TOM XOTA 6])1 OoaHa
KOMIIETCHIIHS c)OPMHUPOBaHA Ha YPOBHE «OTIMYHO
3a4TEHO OUeHE XODOLLO Bce koMmereHIMU (YaCTH KOMIICTEHLMH), Ha (OPMUpPOBAHHE KOTOPHIX HAIpaBicHA
p JCUUILIMHA, c¢()OPMHUPOBAHBI HA YPOBHE HE HMKE «OYEHb XOPOILIO», IPH 3TOM XOTs
OBl 0/1Ha KOMITIETEHIIMs1 cQOpMHUPOBaHA HAa YPOBHE «OYEHb XOPOIIO»
Xobolo Bce koMmereHIMH (4acTH KOMIICTEHLMI), Ha (OPMHPOBaHHE KOTOPBIX HalpaBlicHa
p JHCLMIUIMHA, COPMUPOBAHEI HA YPOBHE HE HIKE «XOPOILO», IIPH 3TOM XOTsI ObI OHA
KOMIIETCHIIMS c()OPMHUPOBaHA Ha YPOBHE «XOPOLIO»
Bce KOMIICTCHIIMHU (4YaCTHU KOMHCTCHHHﬁ Ha OPMHUPOBAHUEC KOTOPHBIX HaIIpaBJICHA
VY 10BIETBOPUTEIIHHO ( ), (bopmup p p
JUCLUILIMHA, c(hOPMHUPOBAHBI HA YPOBHE HE HIDKE «yJOBJIETBOPUTEILHO», IPH 3TOM
XOTs1 OBl 0JTHa KOMIIETEHIUs C(OPMHPOBaHA HA YPOBHE «yJOBJICTBOPHTEIBHOY
XoTs OBl OTHAa KOMIIETEHIM c()OPMUPOBAHA Ha YPOBHE «HEYIOBICTBOPHTEIBHO», HH
HeynosnerBopuresbHO -
He 32YTEHO y p 0JTHa M3 KOMIIETeHIMI He COPMHUPOBaHA HA YPOBHE «ILIOXO)
[Tnoxo XoTs OBl 01HA KOMIIETSHIIMS C(HOPMHUPOBAHA HA YPOBHE ILIIOXO)

KpnTepm‘fl OLICHUBAHUSA OTBETOB HA TUIIOBBIC KOHTPOJILHBIE BOIIPOCHI AJIs coﬁecenonaﬂnﬂ Hu

BOIIPOCKHI K 3a49€TY

Pe3ynbpTaThl oTBETA Ornenka
CTyIIeHT Aa1 pa3BepPHYTHII OTBET Ha BCE BOIIPOCHL. 3a4TEHO
CTyZeHT OTBETHJI TOJBKO HA YaCTh BOMPOCOB WITH Jall HE 3a4TEHO
Hepa3BepHYThII OTBET HA BCE BOMPOCHI.

Kputepuii onueHnBaHus NPAKTHYECKUX 321aHUI

Pe3ynpTaThl paboThl Ornenka
Bce npaktuueckue 3aiaHus BHITIOIHEHBI B TIOJIHOM 00beMe 3a4TEHO
1 B cpok. OmmcaHue BCeX 3TANOB BHIMOJHEHUS 33 JaHHM,
KOJI ¥ pe3yJIbTaThl pabOTHI MPEICTABICHBI
MPEMo/IaBaTeio.
BhINOIHEHBI HE BCE PAKTHYCCKUE 3a0aHUS UK HE 3a4TEHO

BEITIOJTHEHBI HE B TIOJTHOM 00BeMe (TIPEJCTaBICHO HE
MIOJTHOE OMTUCAHUE TATIOB BBITOIHECHNUS 3aaHUH, KO
paboTaet HEKOPPEKTHO, Pe3yIbTaThl padOTHl HE

MPE/ICTABIICHBI NIPENO/IABATEINIO).

6




IlIkajia OLleHKHU pPe3yJIbTaTOB TECTUPOBAHUS

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

pe3yJabTaToB 00y4YeHust

5.2.1. Bompochl Kk 3a4eTy mo AucHUIIMHe «BBeleHHe B aHAJIM3 JAHHBIX M HCKYCCTBEHHBIH
HHTEJJIEKT» VIl OlleHKH chopmMupoBanHocTu kommnereniun OITK-9

Bonpoc Koa xomnerenunu

1. Yto0 Takoe HCKYCCTBEHHBIN UHTEIIEKT? OIIK-9
2. Yo Takoe ciabblii (Crenrani3upoOBaHHBIN WM PUKIAIHOM) UCKYCCTBEHHBIA MH- OIIK-9
TEJIIEKT?

3. Y10 TaKoe CHILHBIM HCKYCCTBEHHBIN MHTEIIIEKT? OIIK-9
4. Yro TaKoe SKCIEpTHAs cHCTEMA? OIIK-9
5. UYro Ttakoe MamuHHOE 00y4YeHHe? OIIK-9
6. UYro Takoe aHAIN3 JAaHHBIX? OIIK-9
7. Yro Ttakoe obyueHue ¢ yuureaem? OIIK-9
8. Uro takoe obyuaroias BeIOOpKa? OIIK-9
9. Yo Takoe o6y4enue 6e3 yaurens? OIIK-9
10. Yro rakoe knaccuduranus? OI1K-9
11. Yro raxoe perpeccus? OIIK-9
12. Yro rakoe knacrepuzamus? OIIK-9
13. Yro takoe nepapxuueckas KIacTepu3anus? OIIK-9

5.2.2. TunoBble KOHTPOJIbLHBIE BONMPOCHI [JIs1 co0ece10BaHUSs
AJs1 oneHKH cpopmupoBanHocTu komnerenuun OIIK-9

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

Uro Takoe cialblii (crienuanu3upoBaHHBIA WM MIPUKIIAIHON ) HCKYCCTBEHHBIN MHTEIIEKT?
UTto Takoe cUIbHBIA UCKYCCTBEHHBIN MHTEIIEKT?

Yro takoe rirydbokoe o0yuenue?

UYrto Takoe skcnepTHas cucrema’?

Yro Takoe MallMHHOE 00y4YeHue?

Yro Takoe aHaIU3 JaHHBIX?

© N o ks~ wb

Yro takoe oOyueHue ¢ yuureiaem?



9. Yro Takoe obyuaromiast BeIOopka?

10. Yto Takoe oOyueHue 6e3 yauTens?

11. Yro Takoe kiaccudpukamus?

12. Yro Takoe perpeccusi?

13. UYro Takoe kimactepusamnms?

14. Yro Takoe nepapxuyueckas KjiacTepusarus?

15. OcHoBHBIC OMOJIMOTEKH M MPOTPAMMHBIE CPEIICTBA VIS PEUICHUS 3ajad aHajln3a JaHHBIX U
MaIIMHHOTO 00yUYeHUSI.

5.2.3. TunoBble NpaKTHYECKHE 32 JAHUS
1J1s1 onleHKH copmupoBanHocTH KomnereHunu OITK-9

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

1. Occe “Moe mOOMMOE NPUIOKEHHE, HCIOJIB3YIOIIEE TEXHOJIOTUI0 HCKYCCTBEHHOI'O
UHTEJJIEKTa”

2. Ilpaktuueckoe 3ananue “Ilporpamma Ha Python “Yranait uncno”.

a. Hamucate mnporpammy, KoTOopass yMmMeeT HUIpaTh C 4YeJIOBEKOM B uUrpy “Yragail yucio’.
[IporpamMma 3arazapiBaeT ciydaiiHo yucio ot 1 go 100. YenoBek momkeH yragarh ero. i 3Toro oH
JieflaeT HeCKOJIbKO (He Ooisiee 7) MONBITOK, Ha3bIBas KaKOe-TO YMCJIO B 3TOM jauana3oHe. Ha kaxayro
HOTBITKY YEJIOBEKA KOMIIBIOTEP FOBOPUT, YraJall YeJIOBEeK MM HET, U B Ciydae, €Clid YeJIOBEK He yrajiai,
OoJibllle WIIM MEHBLIE 3araJJaHHOE YKCIIO YMCIIa, Ha3BaHHOTO 4yejJoBekoM. HanummuTe Takyro nmporpaMmy.
JInst BBos1a MH(MOPMAITUH Y€TI0BEKOM HCITob3yiTe (ynkiuio input(). st BeiBoaa - print().

b. Peanu3syiite mporpammy, Wrparoinylo B urpy "VYramail 4ucio", HO YEOBEK WM KOMIIBIOTED
MEHSFOTCS POJISIMH.

3. Ipaktudeckoe 3amanue “Pa3Beqounblil aHAIA3 TaHHBIX .

1. Haiigute uHTEpECHBIE JaHHBIE, C KOTOPBIMH BBl XOTUTE paboTaTh. PEeKOMEHayMBIE peCypChl:
https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercst paboTarh ¢ TAOMUYHBIMU JAHHBIMU B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJO1I0B), HECKOJBKO THICSIY (CTPOK).

2. OnummuTe, YTO TPEACTABISAIOT W3 ce0s ATH JaHHBIE, KaKhe IMPH3HAKH, IOYeMy OHU BaM
WHTEPECHBI.

3. [lpumennTe K JaHHBIM TOAXOJSIIAE METOIbI OYHCTKH (OOpbOBI ¢ BBIOpOCAMH |
MPONYIIEHHBIMU 3HAYEHUSMH) ¥ BU3yann3anuu. CrenaiTe BHIBOIBI.

4. CpuenaiiTe BBIBOJIBI

4. Ilpaktuyeckoe 3ananue “‘Perienue 3a1aun kiaccu(uKauy U perpeccun’
a. Jlns naHHBIX U3 3a/1aHUs 3 OINpeeNInTe, KaKoi MPU3HAK BbI OyJeTe ONPEAEATh 10 OCTAIbHBIM.
Yro 3T0 32 3a7aya; KJIaCCU(PHUKAILIMU WIN perpeccun’?



b. IToaroToBpTe HaHHBIC (OTMAcIITAOMPYIHTE KOJMYCCTBEHHBIC U OMHAPHU3YHTE KaTeropuaibHbIC
IIPU3HAKH).

c. Pazbeiitu BEIOOPKY Ha 00YYAIOIIYIO U TECTOBYIO.

d. OOy4ynTe HECKOJBKO METOJOB MAIIMHHOrO oOy4deHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHuTE KauecTBO 3TUX METOAOB Ha 00yUaroield U TeCTOBOI BHIOOPKAX.

e. CremaiTe BBIBOIEI

5. Ilpaktudeckoe 3aganue “PemeHue 3agaum KiaacTepu3anun’.

a. Jlns naHHbIX U3 3a7aHud 3 chopMyIUpyHTe 3a/1ady KIacTepu3alum.

b. O0yunTe HECKOJIBKO METOJOB KiacTepu3almu (HE MEHee JByX, Hampumep, k-means,
DBSCAN). O6bsicaute Bam BeIOOp. CpaBHUTE pe3yibTaThl pabOTHl aITOPUTMOB, a TAKXKE MOJTydyeHHbIE
Pe3yJbTATHI C pe3ysibTaTaMU PadOThI METOAOB OOYUYCHHUS C YUUTEIEM U3 3a1aHus 4.

€. Cnenaiite BBIBOIBI

5.2.4. TunoBble TeCTOBbIE BONPOCHI 1JIs1 OLleHKHU cpopmupoBanHocTH kommnerenuuu OIK-9

Bce BOIIPOCHI AJIbTCPHATHBHLIC

1. YTo Takoe UCKYCCTBEHHBIN UHTEIIEKT?

® lICKyCCTBEHHBINI MHTEUIEKT — 3TO IPOrpaMMa WIM YCTPOMCTBO, UMHUTHUPYIOIEE WHTEI-
JIEKTYyaJIbHbIE CHOCOOHOCTH YEJIOBEKa.

® JIcKyCcCTBEHHBIN MHTEIUIEKT — 3TO KUOEp-MEeXaHUUECKOe yCTPONUCTBO, HAIOJIOBUHY — 4Ye-
JIOBEK, HaIlOJIOBUHY — MaiuHa. [log HuM — 6oeBoe 1accu U3 runepceliaBa, yupasisieMoe MUKPO-
IIPOLIECCOPOM, MOJHOCTBIO OPOHUPOBAHHOE, O4eHb IpouHoe. Ho cHapyku — kuBas 4enoBedecKast
TKaHb: IJIOTb, KOKa, BOJIOCHI, KPOBB, BhIPAIIEHHBIE /1151 KHOOPIOB.

® lIcKyCCTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAss HEMPOHHAsS CETh, CIIOCOOHAsI K 00yye-
HUIO U CaMOOOYUYEHHUIO.

2. Yto0 TaKkoe crnaldblii HCKYCCTBEHHBIH MHTEIUIEKT?

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

e (Cnalblil NCKYCCTBEHHBIN MHTEIUIEKT - 3TO Kubopr moxaeu ot T-800 mo T-888.

o Cnalblil HCKYCCTBEHHBIN MHTEIIEKT - 3TO OJHOCJIONHAs UCKYCCTBEHHAs: HEMPOHHAs CETh.

3. Uto Takoe CHIIbHBIA MCKYCCTBEHHBIH WHTEIUICKT?

e CuiIbHBI MCKYCCTBEHHBIM MHTEUIEKT - 3TO MpPOrpaMMma, YCTPOMCTBO MJIM IPOrpaMMHO-
annapaTHbli KOMIUIEKC, IO CBOMM MHTEIJIEKTYalIbHBIM CIIOCOOHOCTSIM HM B Y€M HE YCTyMaromas ye-
JIOBEKY.

o CuIIbHBIN UCKYCCTBEHHBIH MHTEIUIEKT - 3T0 Knbopr mozaenu ot T-900 u Baime.

e CuibHBIN UCKYCCTBEHHBIN MHTEIUIEKT - 3TO Jito0as ri1yOokas HEWpOHHas CeTh, yMEIoas
pelaTh 3a/1aun KiacCu(UKAIUN U PErPECCHH.

4. Yto Takoe ’KCepTHAs cucreMa?

® DKCIIEpTHAsl CUCTEMA - 3TO MPOTrpaMMHasi CUCTEMA, MO3BOJISAIONIAas peIaTh 3aJa4l UCKYC-
CTBEHHOI'0 MHTEJUIEKTa C ITOMOIIBIO MPAaBUJI, C(HOPMYIHMPOBAHHBIX 3KCIIEPTOM, COCTABIISIOMUX Oa3y
3HaHUI 0 MpeIMETHON 00JaCTH.

® DKCIEpTHas CHCTeMa - 3TO KOJJIEKTUB HKCIEPTOB B JIaHHOW MpEeIMETHON 00JacTH, pela-
IOIIUX UHTEJUIEKTYaJIbHbIE 3a1a4H.
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® DKCIIepTHAsl CUCTEMA - ITO UCKYCCTBEHHAsI MHOTOCJIONHAsl HEMPOHHAsI CETb.

5. Uro Takoe MamuHHOE 00yueHue?

e MamuHHOoe 00y4YeHHe - 3TO MOAXO0J B MCKYCCTBEHHOM HMHTEJIEKTE, OCHOBAHHBIN Ha MO-
CTPOCHUU MOJIEJICH (PEIIatoINX MPABUIT) MO JIAHHBIM.

e MamuHHOoe 00y4eHUe - 3TO CUCTeMa OOy4YEeHHs MpPU MOMOLIM MH(POPMAIMOHHBIX U 3JIEK-
TPOHHBIX TEXHOJIOTUU.

e MamuHHOe 00y4YeHHe - 3TO IeJIeHANIPaBIeHHOE 00BEKTUBHOE OTPaKEHUE JCHCTBUTENBHO-
CTH

6. Uro Taxkoe aHaiM3 naHHBIX?

® AHanu3 JaHHBIX - ATO U3BJICUCHHUE 3aKOHOMEPHOCTEH U 3HAHUN U3 JaHHbIX.

® AHanu3 JaHHBIX - 3TO MOJXO]] B MAIlIMHHOM OOYYeHWH, OCHOBAHHBINM Ha MCIOJIb30BAHUU
IYOOKUX HEMPOHHBIX CETEH.

e AHanu3 JaHHBIX - 3TO U3BICUYCHHUE 3aKOHOMEPHOCTEH C TIOMOIIBIO 3HAHHMA, CHOPMYIUPO-
BaHHBIX HKCIEPTOM.

7. Yto Takoe oOyyvaromas BHIOOpKa?

e (OOyuaromas BEIOOPKaA - 3T0 HA0Op 00BEKTOB (BXOJOB) C U3BECTHBIM JIJISl KAXKIOTO 00BEKTa
3HAYCHUEM OTBETA (BBIXOJIA, METKH, I[EJIEBOM MTEPEMEHHOM ).

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

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

8. Uto Takoe o0y4yeHue ¢ yaurenem?
OOyueHue ¢ yuuTeseM - 3TO TOCTPOSCHNUE MOJICIIN IO TaHHBIM.
OOyueHHue ¢ yUUTENIeM - 3TO PEUICHHE 3a/1a4 C MOMOIIbI0 WHTEIUICKTYaJIbHOTO TTOMOITHH-

Ka.
e (OOydYeHHUE C YUUTEIIEM - 3TO 3a]a4a pa3OUCHHsI JAaHHBIX Ha TPYIIIbI IIOX0XKUX JIPYT Ha JIPy-
ra O0OBEKTOB.

9. Yo Takoe oOy4yeHue 0e3 yuutens?

e OOyueHue 0e3 yuuTens - 3TO YCTAaHOBJIEHUE CTPYKTYPHBIX CBOMCTB Habopa 0OBEKTOB.

o OOyuenue 06e3 yuuTelns - 5T0 00y4eHHe YeJIoBeKa Wik poOOTa MOJIe3HBIM HaBbIKaM 0€3 UH-
TEJUIEKTYaJIbHBIX TOMOIITHUKOB.

e OOyueHue 0e3 y4yuTeNs - 3TO 3ajava OMpeeICHUs MO JaHHBIM KaTerOpUalbHBIX 3Haue-
HUH.

10. Uro Takoe kiaccudukams?

o Kiaccudukanus - 3To 3aga4a 00y4eHus ¢ yauTeleM, B KOTOPOI OTBET - 3TO HOMEp KJracca.

e Kraccudukanus - 3170 3a7a4ya onpeAeaeHus o JaHHBIM YHCIOBBIX 3HaYEHUH.

o Kiaccudukanus - 310 331aya oOyuyeHus: 0e3 yuuTens, B KOTOPO HEOOXOJUMO pPa3OoUTh
JaHHBIE Ha TPYIIIBI TOX0XKHUX 0OBEKTOB.

11. Yro Takoe perpeccus?

e Perpeccust - 370 3aja4a 00y4eHUsl C y4uTeJIeM, B KOTOPOl OTBEThI MPUHUMAIOT KOJINYe-
CTBEHHBIE (UMCIIOBBIC) 3HAYCHHUS.

e Perpeccus - 3T0 3aja4a, B KOTOPOH HEOOXOAMMO pa3OUTh MHOXKECTBO OOBEKTOB Ha TPYII-
bl TOXOXUX JAPYT HA Ipyra 0OBEKTOB.
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e Perpeccus - 370 3a7a4a O0y4eHHs C YUHUTEJIEM, B KOTOPOW HEOOXOIMMO ONpPENEIUTh IO
JaHHBIM HOMED KJ1acca.

12. Yro Takoe kimactepusanus’?

e Kiacrepuzamus - 3To 3agaya oOydeHusi 6e3 yuurens, B KOTOPOH HEOOXOOUMO pa3OuTh
JaHHBIC HA TPYIIIBI IOX0XXKUX OOBEKTOB.

e Kiacrepuzanus - 3T0 331a4a O0YUYEHHUsS C yUUTENIeM, B KOTOPOH HEOOXO0AUMO ONpPEACTUTh
10 JJAHHBIM HOMEp KJiacca.

e Kitacrepusarus - 3TO 33ja4a OOYUCHHSI C YIUTENIEM, B KOTOPOU OTBETHI MPUHUMAIOT KOJIH-
YECTBECHHbBIC 3HAUCHHUSI.

13. Yto Takoe mepapxuyueckas KiacTepusanus’?

e lepapxudeckas KJacTepU3alysl - 3TO 3aj1a4a oOydeHus Oe3 ydurels, B KOTOpoi HE0OXo-
JIMMO TIOCTPOUThH UEPAPXUI0 00BEKTOB, B KOTOPOIl BEPIINHE COOTBETCTBYET KJIACTEPY, COACPIKALIMI
BCE OOBEKTHI, U HAa KaXJIOM YPOBHE KaX/IbIi KJIacTep pa30uBaeTcs Ha ABa WK 0oJiee MOIKIACTEPOB.

e lepapxudeckas KiacTepu3alys - 3TO 3a7aya KIacCu(PUKALUK, B KOTOPOH KaKIbli 00BEKT
MO’KET UMETh HECKOJIbKO METOK.

e lepapxudeckas KJacTepU3alMs - 3TO METOJ PEIIEHUs 3a7auy KJIaCTepU3allui C TOMOIIbIO
HepapXUy HEUPOHHBIX CETEM.

Caenyouiue BONpPochl MPeanoaraioT BBOA YucJja.
OTtBeT cneayer 3anucaTh B CKOOKaX.

14. Pocr geteit B rpymme 1eTcKoro caua 3a1aeTcs CASAYIOIMMU 3HAYCHUSIMH (B CM.):

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

e Haiinure meauany ()
e Haiinure HHKHUIT KBapTUIIB ()
e Haiinure BepxHUil KBapTUIIB ()

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 HecMENEHHYIO OLEHKyY aucnepcn 2 ()

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

16. Ha TectoBoii BeIOOpKE, conepxareit 2000 n300paskeHnit KOTUKoB U codadek (950 xo-
TuKOB, 1050 cobauek), HelipoHHas ceTh coBepinia 202 omudKu: 76 KOTUKOB ObLTH KJIaCCHUPHUIIHPO-
BaHbI Kak co0auky, a 126 cobauek — kak KOTUKHU. CUuTas MOJI0KHUTEIbHBIM — KJacc co0ayeK, BBIYUC-
JTUTE METPUKU:

Accuracy ()
Error ()
Precision ()
Recall ()
Fl-mepa ()
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OTBeT OKpyriauTe A0 3 MPAaBMIIBHBIX IU(P MOCIE AECATUIHON TOUKH.

6. YueOHO-MeTOAuYecKoe U MH(OpMAIITMOHHOE o0ecriedyeHue TN CIUTIITUHbI

a) OCHOBHasl TUTepaTypa:

1. Cmomnun, JI. B. BBenenue B MCKYCCTBEHHBIM MHTEIJIEKT: KOHCIEKT JICKIIMM: ydeOHOe T0-
cooue / 1. B. CmonuH. — 2-e u3n., nepepad. — MockBa: DUSMATIIUT, 2007. — 264 c. — ISBN
978-5-9221-0862-1. — Texkcr: snekTpoHHbIH // JIaHb: 3IeKTpOHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/2325. — Pexxum poctyna: 1yis aBTOPH3. MOJIb30BATEIICH.

2. Boponuna, B. B. Teopust 1 npakTuka MalmMHHOro oOydeHus: yueOHoe mocobue / B. B.
Boponuna. — Vuesnosck: Yal' TV, 2017. — 290 c. — ISBN 978-5-9795-1712-4. — TekcT: amnek-
TpoHHbIH // Jlanb: anexkTpoHHO-OubMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/165053
— Pexxum foctymna: st aBTOpH3. TOJIb30BaTeNeH.

0) TONOJIHUTEIIbHAS JTUTEPATYpa:

1. bacanmun I1.J]., be3pyk K.B., Pagaea M.B. Moaenu 1 MeToJbl MHTEIUIEKTYAIbHON MOJ-
JIEPKKU TPOIIECCOB MPHUHSTUS pelenuii: YueoHoe nocooue. — Hiwkuuit HoBropoa: Huxeropoackuit
rocynuBepcuteT, 2018. — 129 c¢. ®ona oOpa3oBaTeiabHBIX SIEKTPOHHBIX pecypcoB. Per. Ne
1703.18.06. URL: http://www.unn.ru/books/resources.html — noctym cBoOOHBI.

B) mporpamMmHoe obecriedenne u HTepHET-pecypChI:

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‘leCKOQ odecneuyeHue AUCHHUIIIMHBI

[TomeneHus: npeAcTaBisAOT co00i yueOHbIe ayJUTOPUH ISl IPOBEIECHUS YU€OHBIX 3aHSTUH,
NPEJYCMOTPEHHBIX MPOrpaMMoi  (JIKLIMOHHOTO  THIIA), OCHAIIEHHblE OOOpYJOBAaHUEM H
TEXHUYECKMMHU CPEACTBaMHU 00y4EHUSI.

[Tomerenust 11t CaMOCTOSITENIHHOM pPaOOThI OOYUYAIOIIMXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MNOJAKIIOUeHUs Kk cetu «HTepHeT» U obecreueHbl JOCTYIOM B

SJICKTPOHHYIO I/IH(i)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/

[Iporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanusimu OC HHI'Y nanpaBneHus

noarotoBku 44.03.05 Ilegaroruveckoe oopazoBanue (¢ AByMsi NPOQUISAMH IOATOTOBKH).

Cocrasutens. H.1O. 3o0m0ThIX
3asenyrommii kadeapoit AI'ZIM: H.1O. 3010Thix

[Iporpamma omoOpeHa Ha 3aceHaHUM METOJUYECKOW KOMHCCHHM HWHCTHTYTa WH()OPMAIMOHHBIX
TEXHOJIOTHH, MaTeMaTuku U Mexanuku ot 01 nexadps 2021 roga, mpotokos Ne 2.
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