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1. MecTto nucuumianabl B crpykrype OOII

Ne
Bapu
aHTa

MecTO IMCHUIUIMHBI B Y4e0HOM
IJIaHe 00pa30BaTe/bHOM

NMPOrpamMmbl

CTraHaapTHBIA TEKCT JJIS ABTOMATHY€CKOI0
3anoHeHus B KOHCTpykTOpe PII/I

3 OT/l. dakynbTaTUBBI

B OOI1

HaIlpaBJICHUA

HNucuummuna @T/].05 Bsedenue 6 auanuz OAHHBIX U
UCKYCCMBEHHBIU UHmeiekm SBIIeTCsl (aKyJIbTaTHBOM
MOATOTOBKH

IIpuxknagnasa MaTeMaTuKa 1 HHGOpPMaTHKA

01.03.02

2. Ilnanumpyemble pe3yJbTaThl 00yUeHHs M0 JUCHUILIMHE, COOTHECEHHBIE C MJIAHUPYEeMbIMH
pe3yJbTaTaMu 0CBOeHHsI 00pa30BaTeIbHOI MPOrpaMMbl (KOMIETEHIIUSIMHA M MHAUKATOPaAMHU
AOCTHKEHUSI KOMIIETeHIM )

®opmupyembie | [lnanupyemble pe3yabTaThl 00y4eHHs MO JUCHUILINHE
KOMIIeTeHIUH | (MOYJI10), B COOTBETCTBHH C HHIMKATOPOM /10CTHKEHHS
(xox, KOMITEeTEHIIU U HauMeHoBaHHe
coJiepKaHue HNupuxatop OLIECHOYHOI 0
KOMIIETEHIIH) AOCTHEREHUA Pe3yabTarsl 00yyeHus CpeacTBa
KOMIIeTEeHIIUH
M0 AUCHMIJIHHE
(kon, conepKaHue
WHJIMKATOPa)

OIIK-4 OIIK-4.1. 3naer 3HaeT coBpeMeHHbIe nHopMaroHHsle | CobecenoBanue
Cnocoben MIPUHITUIIBEI pa0OTHl | TEXHOJOTHUHU U KJIacCU(PUKAIIUIO Tecr
OHUMATh COBPEMEHHBIX MPOrPaMMHBIX CPEICTB M BO3MOXKHOCTH
HPUHIUIIBI MH(GOPMALIMOHHBIX | UX IPUMEHEHMS Ul PELIeHUs

paboThI TEXHOJIOTU I MPAKTUYECKHX 33/1a4, B TOM YHCIIE

COBPEMEHHBIX OTE4YECTBEHHOT'O POU3BOCTBA IIPU
MH(POPMAIIMOHHBI peleHnH 3a1a4 IpoQecCuoHaIbHOM
X TEXHOJIOTUH U JeSATeNbHOCTH
HCTOMB3OBATE MX " Tie 4 2 Viveer YMeeT HaXxOAUTh U AaHAJIU3UPOBATH [IpakTuueckoe
JWIA PEHICHHA peaThb 3a1a4n TEXHUYECKYIO JOKYMEHTALHIO 110 3aJjaHue
3aat npoeCCHOHATBHON | UCTIOIB30BaHUIO IPOTPAMMHOTO
1P opecenonaLH NESITeTbHOCTH C CpeACTBa, BBIOMPATh U UCIOJIb30BATh
O ACATCIBHOCTH | ) o onb3oBannenm HE00X0AUMBIE (PYHKIIMU TPOTPAMMHBIX
COBPEMEHHBIX CPEACTB AJIs pelIeHUs] KOHKPETHON
MH(POPMALIMOHHBIX | 33aJja4u
TEXHOJIOTUHI
OIIK-4.3. meer HNmeer npaktrudeckuil onsIT puMeHeHus | [Ipaktuyeckoe
MPAKTUYECKHH ONBIT | COBPEMEHHBIX MH(POPMAIIMOHHBIX 3aJjaHue

penieHus 3a1a4
npodeCcCuOHATBHON
JeSITEIbHOCTH C
HCIOJIb30BaHUEM
COBpPEMEHHBIX
MH(pOPMaITMOHHBIX
TEXHOJIOTHI

TEXHOJIOTMH U IPOIPaMMHBIX CPEICTB, B
TOM YHUCJIE OTEYECTBEHHOTO
IIPOU3BOJCTBA, IIPU PELICHUU 3a1a4
poeCCHOHATIBHOMN 1EATEIbHOCTH




3. CTpykTypa U coepKaHue TN CHUILTHHbBI

3.1. TpyaoeMKOCTb JUCHUILIMHBI

Ounas popma o0OyueHust

Oo0mast Tpy10eMKOCTh 1 3ET
YacoB 110 yueOHOMY IIAHY 36

B TOM 4HcCJjIe

ayIMTOPHBIE 3aHATHS (KOHTAKTHAas padora):

- 3aHATHSA JeKIMOHHOI0 THIIAa 8

- 3aHATHS CEMHHAPCKOI0 THIIA 8

- Tekymuii KOHTpoJib (KCP) 1
caMocCTosiTeIbHAsA padoTa 19

HpOMe)KYTO‘lHaﬂ aTTeCTalud — 3a4eT

3.2. ConeprxxkaHue QM CHUANINHbBI

B ToMm uucie

KonTakTHast padora (padora Bo | Cam
B3aMMO/JIEHCTBHH C 0CTO
npenojaBartesem), yachl. 13 HUX | sAten
bHasl
a0o
Bcero P
HaumeHoBaHMe M KpaTKoOe COAepKAHUE 3aunar | 3anar Ta
(4acel) | 3ansTHs
pa3/es0B M TeM JUCHUILINHBI us us o0yu
JEeKIUOHH Bcer
ceMHH | Jadop arony
oro 0
apcKo | aTopH eroc
THOA
ro oro s,
THNA | THNA yac
bl
Oun | Oun
OuHas Ounas Ounas | OuyHas
ast ast
1. TTocTaHOBKM M NIpUMeEpHI 3a/1a4 2 4
2. Beenenue B s13bIk Python 2 4
3. OnucarenbHasi CTAaTUCTUKA U Pa3BEIOYHBIN ) ) 4
aHaJIN3 JaHHBIX
4. 3agaun KjIacCU(UKAIIMN U PETPECCUU 2 2 4
5. 3agaun oOyueHus 0e3 yuuTens 2 2 4
Uroro 36 8 8 20

3aHATUS CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM YKCiIe B (hopMe MPAKTHYECKON OATOTOBKH.
[IpakTuueckasi OAroTOBKa HaIlpaBiieHa Ha (OPMUPOBAHUE U PA3BUTHE 3HAHUM, YMEHUN U HaBBHIKOB

NPUMEHEHHUSI COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH,

MIPOU3BOJICTBA, IIPU PELICHUHU 3aa4 NMPOo(eCcCHOHANBHOMN NesITeTbHOCTH.

B TOM 4YHCJIC OTCUYCCTBCHHOI'O




Texymmuii KOHTPOJb YCIEBAEMOCTH peanndyercss B (opme cobeceqoBaHus, TECTUPOBAHHS U
MPAKTUYECKUX 3aJaHHI.

[IpomexyTodHast aTTecTalys IPOXOIUT B TPAAUITMOHHON popme (3a4eT).
4. YueOHO-MeTOAUYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI PadoThl 00y4alIMXCs

CaMocTrosTenbpHas pa60Ta CTYACHTA IpU HU3YUYCHUU AUCHUIIIIMHBI «BBC,Z[CHI/IC B aHaJIU3 JaHHBIX U
I/ICKyCCTBeHHI:II\/'I HWHTCJUJICKT» BKJIKOYACT BbIIIOJHCHUC IPAKTUYCCKHUX 3a,Z[aHHI>'I noa KOHTPOJIEM
mnpenoaaBaTeysd U MMOArOTOBKY K 3a4CTYy.

KOHTpOHBHBIe U TCCTOBBIC BOINPOCHI, NPAKTHYCCKUC 3adaHUA I MNPOBCACHUA TCKYUICTO KOHTPOJIA U
HpOMG)KyTO‘IHOﬁ aTTCCTAllUU 11O UTOraM OCBOCHHUA NUCHUIIIMHBI IPUBCACHBI B I1. 5.2.

5. @oH/1 OIIEHOYHBIX CPEACTB JJs MPOMEKYTOYHOMH aTTeCTAIMH MO0 JUCIHILIHHE (MOYII0),
BKJTIOYAIOITUI:
5.1. Onucanue MKaJg OLEHUBAHMS Pe3yJbTATOB 00yYeHHS 10 IUCIHUIINHE
Yposenn IIIxana oneHuBaHUusA CHOPMUPOBAHHOCTH KOMIIETEHIUI
chopmupo
BaHHOCTH HEVIOBIE | YAOBICTE O4YeHb MPEBOCX0
KOMIICTEH J10X0 TBOPUTEJ | OPUTEJIbH XOpouIo xopomo OTJIMYHO -
_— bHO 0
(MHAUKATO
pa
AOCTHKEHH
q He 3auteno 3auyTeHo
KOMIIeTeHI]
uit)




OtcyTcTB

Y€ 3HaHUU
TeopeThye VpoBes
YpoBeHb .
cKoro Yposens | Munumain P N 3HAHUU B YpoBeHb
MaTepuana . 3HaHUM B . YpoBeHb
3HaHUI bHO o0Beme, 3HaHUH B .
00BeME, 3HAHUH B
HIUKE JOTYCTUM COOTBETCTB | 00BEME,
. COOTBETCTB o0BeMe,
MUHHUMAaNb | bIA I0I1IEM COOTBETCT
Heposmox YIOIIEM Y IpEeBbIIIa
HBIX OBEHb IporpaMMme | BYIOILIEM
3 HOCTb P . porpaMme porp Y IOIIEM
SHaHUA TpeOOBaHM | 3HAHUH. IIOATOTOBKU | IIPOTrpaMM
OILICHUTDH U i IOATOTOBKHU il IIporpaMm
u. Umenn OMyILEH . Jomymeno | e
[IOJTHOTY Y . Homymmeno v y
o MECTO 0 MHOTO HECKOJIBKO | TOATOTOBK
3HaHUK1 5 5 HECKOJBKO 5 [IOJTOTOBK
rpyOsbie HErpyObIX HecyliecTBe | u, 6e3
senenctn | PY Py HerpyObIX 4 ’ u.
OIITUOKHU. OIITUOKHU. HHBIX OIINOOK.
€ OTKasa omnooK
0ByUaIOI omuO0oK
erocs oT
OTBETa
[Iponemonc [Tponemon
IIponemon | TpupoBansl | [IponemoHc | cTpupoBaH
CTPUPOBAH | BCE TPUPOBaHBI | bI BCE [Iponemon
OrcyretB | [Tpn PP PP P
Bl OCHOBHBIE BCE OCHOBHBIE | CTPUPOBAaH
He penIeHun
OCHOBHBIE€ | YMEHHUSI. OCHOBHBIE YMEHU, bl BCE
MHUHUMAJIb | crannapTH
YMEHHS. Pemensr YMEHHS. peLIeHBI OCHOBHBIE
HBIX BIX 3a/1a4
. Pemenst BCE Pemenst BCE YMEHMUS,
MEHU.
Y He TUTIOBBIE | OCHOBHBIE BCE OCHOBHBIE | PEIICHBI
HeBo3MoX | iponemon
3a/1auu ¢ 3a/1a4u ¢ OCHOBHBIE 3a/1a4u ¢ BCE
HOCTh
CTPHPOBAH | yorpyGpM | HerpyObIMHE | 3a7a4H. OTJIENbHBI | OCHOBHBIE
OLICHUTh
Ywmenuns bl " ommbOkaMu. | Beimonnen MH 3a1a4u.
HaJIn4ue
. OCHOBHBIC | (1116 Kkamu | Beimosnnen | bI Bee HecylecT | BeimonHen
MEHUU
4 YMCHHSL. bl BCE 3a/1aHMs], B | BEHHBIM bl BCE
BCJIEZICTBU
BrinonHeH | 3a1aHus, B | TOJIHOM HEJoueTa | 3a/aHus, B
€ OTKaza Hmenn
bl BCE MIOJIHOM o0Bbeme, HO | MH, MIOJIHOM
o0yuaromy | MECTO
6 3aJ]aHus, o0BeMe, HO | HEKOTOPBIE | BBITIOJIHEH | 00beMe
rpyOsbie
erocs oT 5
orBeTa OIIMGKL. HO HE B HEKOTOpBIE | C bl BCE e3
MIOJIHOM c HEJI0UYeTaMU | 3a/IaHHsI B | HEJI0YETOB
o0Beme. HeJ04YeTaMu MOJIHOM
o0Beme.




OtcyTcTB
ue Ilpu HNwmeercs
prnagenns | PEHICHAM 1y rmmvans R [Tponemon
. OJIEMOHC
matepuan | CTAHAAPTH | pppy P IIponemoHc | crpuposa | [Iponemon
BIX 3a7a4 TPUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKA | CTPUPOBAH
a30BbIC
Heposmox | € HaBbIKOB 6a3oBble npu TBOPYECKHU
IIPOLEMOH HaBBIKU MPU .
HOCTb TUTSE HAaBbIKU NIPU | peUICHUH | ¥ TMOIXO0[
CTpUPOBaH peleHnn
HaBbiKi OLICHUTH pelieHus pelieHnn HEeCTaHaap | K
HaBbIkK bI 6A30BEIE CTaH/IapTHBI
HaJIU4yue CTaHJIapTH CTaHJIapPTHBI | THBHIX PpELICHUIO
HaBBIKH. X 3a1a4 €
HaBBIKOB BIX 33J1a4 C X 33/1a4 O6e3 | 3ajmad 6e3 | HecTaHzap
HEKOTOPBIM 5 5
BCICACTBH | pqyar HEKOTOpBL | OIMOOK U OIIMOOK M | THBIX
€ OTKaza MU HEJ0YEeTOB. | HEIOYETOB | 3ajad.
5 MECTO HeJ04YeTaMu
OBYHAIOIL | foyre HeJo4YeTa
erocsi ot ommGkn. | ME-
OTBeETa
IIIkaja OeHKH NPHU MPOMEKYTOYHON aTTecTALUN
Ouenka YpoBeHb NOATOTOBKHU
I Bce komneTeniuy (4actu KOMIETEHIUH ), Ha popMUpoOBaHHE
PEBOCXOZHO KOTOPBIX HampaBleHa TUCIUIUINHA, CPOPMUPOBAHBI HA YPOBHE
HE HIDKE «IIPEBOCXOTHO»
Bce kommereHnuu (4acTu KOMIIETECHIMI), Ha (opMupoBaHHUE
OTnHM4HO KOTOPBIX HAIpaBJICHA AUCUUILIINHA, CHOPMUPOBAHEI HA YPOBHE
HE HIDKE «OTIMYHO», MPHU 3TOM XOTsI Obl OJHA KOMIIETECHIIUS
chopMHpOBaHA HA YPOBHE OTIUYHO
Bce kommereHmuu (4acTu KOMIIETEHIHI), Ha (hopMupoBaHUE
OueHb XOPOLIO KOTOPBIX HAIpaBJICHA AUCUUILIINHA, CHOPMUPOBAHEI HA YPOBHE
3a4TEHO HE HIKE «OYeHb XOpOIIO», MpH OTOM XOTA Obl oAHA
KOMIETEeHIHsI copMHUpOBaHa Ha YPOBHE «OUEHBb XOPOIIO»
Bce kommereHnuu (4acTu KOMIIETEHIHI), Ha (opMupoBaHHE
Xopomo KOTOPBIX HAIpaBJICHA AUCLUILIINHA, CHOPMUPOBAHEI HA YPOBHE
HE HUXKE «XOpOILO», MPU ATOM XOTsI Obl OJIHa KOMIIETEHLUS
chopMHpOBaHA HA YPOBHE «XOPOIIO»
Bce kommereHmum (4acTu KOMITETECHIMI), Ha (opMupoBaHHUE
KOTOPBIX HAIpaBJICHA AUCUUILIINHA, CHOPMUPOBAHEI HA YPOBHE
Y 10BIIETBOPUTENTHHO
HE HIKE «YyJIOBJIETBOPUTEIBHO», NPU 3TOM XOTd OBl OAHA
KOMIICTSHITHS chopMupoBaHa Ha YpOBHE
«YJOBJIETBOPUTEIHHOY
Xotss Obl OgHAa KOMMETEHIUs C(HOpPMHUpPOBAaHA Ha YpPOBHE
Heynosnersopurensa A . dopwrp P
HE o «HEYAOBIETBOPUTENHBHO», HHM OJHA U3 KOMIETCHLUUH He
324TEHO c(hOpMHpPOBaHA HA YPOBHE «ILIIOXO»
[Tnoxo Xotst Obl onHa KommeTeHIus c(GOpMUpPOBaHA Ha YpPOBHE
«ILTOXO»




KpuTepuii oieHUBaHNs 0TBETOB HAa THIIOBbIEe KOHTPOJIbHbIE BOINPOCHI 1JIfl cOOeceJOBAHUA U
BONPOCHI K 3a4€Ty

Pe3ynbpTatel oTBETA OrneHKa
CryneHT gan pa3BepHYThIM OTBET Ha BCE 3a4TE€HO
BOIIPOCHL.
CTyneHT OTBETHII TOJIHKO Ha YacTh BOIIPOCOB HE 3a4TEHO
WJIU Q)1 HEPa3BEPHYTHIM OTBET HA BCE BONPOCHL.

KpuTepuii onieHUBaHUA NPAKTUYECKUX 3aJaHUM

PesynbraTsl paboThl Onenka

Bce mpakTudeckue 3a1aHus BBIIIOJHEHBI B 3a4TCHO
MOJTHOM 00beMe U B cpok. OmnucaHue Bcex
JTAroOB BBINIOJHEHUS 3aJaHUN, KO U PE3YJIbTaThI
paloThl MpeCTaBICHBI MPENOAABATEINIO.

BEITIOSTHEHBI HE BCE MPAKTUYCCKUE 3aaHMsI T HE 3a4YTEHO
BBITIOJTHEHBI HE B TIOJTHOM 00BeMe (ITPeICTaBICHO
HE IOJIHOE OIMCAHME ATAIIOB BBIOJHEHHS
3aJlaHui, KOJl padoTaeT HEKOPPEKTHO,
pe3yJIbTaThl pabOThI HE MPEICTABICHBI

IIPENOJABaTEIIO).
IlIkana oneHKH pe3yJabTATOB TECTUPOBAHMSI
Bbamabl, % | Ouenka copmupoBaHHOCTH
KOMTIIeTEeHIIMH
80-100 3a4TEeHO
0-79 HE 3a4TE€HO
5.2. TunoBble KOHTPOJIbHbIE 3aJAHUA WJIH MHbIE MATEPHAJIbI, He00X0AUMBbIE J1JI OLEHKHU

pe3yJbTaTOB 00yUYeHUs

5.2.1. Bompocsl k 3adery noO aucHUNIMHe «BBeneHWe B aHanu3 JaHHBIX U MCKYCCTBEHHBIN
MHTEJUIEKT» AJIsl OeHKHU c(popMupoBaHHOCTH KomneTeHunu _OIIK-4

Bompoc Kox kommereHmn
1. Yo Takoe NCKYCCTBEHHBIH MHTEITIEKT? OIIK-4
2. UYro Takoe cnalblii (CHeNMANU3UPOBAHHBIA WM TPUKIIAIHON) OIIK-4
WCKYCCTBEHHBIN MHTEJIJICKT?
3. Yo Takoe CUIbHBIA UCKYCCTBEHHBIN MHTEIIEKT? OITK-4
4. UYro Takoe KcIepTHasI cucrema? OITK-4
5. UTo Takoe MalmHHOE 00y4eHHe? OIIK-4
6. UTto Takoe aHaIu3 JaHHBIX? OIIK-4
7. UTto Takoe 00ydeHue ¢ yuureaem? OIIK-4
8. Uro Takoe oby4Jaromas BeIOOpKa? OIIK-4
9. UTto Takoe 00yueHue 6e3 yuuresns? OIIK-4
8



10. Urto Takoe kiaccudukanms? OIIK-4
11. UYro Takoe perpeccus? OITK-4
12. UYro Takoe KiacTepusanus? OITK-4
13. UTo Takoe nepapxuyeckas Kiactrepusamnus’? OIIK-4

5.2.2. TunoBbie KOHTPOJIbHBIE BONPOCHI JJIs1 co0eceqOBAHMs JJIfA OLEHKH C(HPOPMHUPOBAHHOCTH
kommnerenuuu _OIIK-4.1

Ha COGGCGHOB&HHH MMPOBECPACTCA, KaK CTYACHT OCBOUJI OCHOBHBIC TTOHATHUA. On AOJDKCH YMCTh JaBaThb
Pa3BEPHYTHIN OTBET HA CIEAYIOIINE BOMPOCHI.

l. Yo Takoe NCKYCCTBEHHBIH MHTEIIIEKT?

2. Uro Takoe ciaabplii (CrenuaIn3upOBaHHbBIN WIIH MPUKIIATHON ) HCKYCCTBEHHBIN MHTEIIEKT?
3. UYro Takoe CUIbHBINA UCKYCCTBEHHBIN MHTEIIEKT?

4. Uro Takoe rirybokoe o0yueHue?

5. UYro Takoe sKcrepTHasI cucrema?

6. Urto Takoe MamuHHOE 00y4eHHE?

7. Urto Takoe aHaIu3 JaHHBIX?

8. Urto Takoe oOyueHue ¢ yunurenem?

9. Yro takoe obyuaromiast BeIoopka?

10. Urto Takoe o0yueHue 06e3 yuurens?

11. Uro Takoe knaccupukanus?

12. Urto Takoe perpeccusi?

13. Urto Takoe kinactepusanus’?

14. Uto Takoe nepapxuyeckas Kiactrepusamnus?

15. OcHoBHbBIE OMOIMOTEKU W MPOTPAMMHBIE CPEJICTBA JJIS PEIICHUs 3a7ad aHalu3a JaHHBIX U

MalTUuHHOTO 00YUYEHUS.

5.2.3. TunoBble NpakTHYECKHUE 321aHUS JJIM olleHKH chopmupoBanHocTH KomneTenunu _OIIK-
4.2, OIIK-4.3

[IpakTuueckue 3aaHus HAPaBJICHbI HA OPMHUPOBAHUE M KOHTPOJIb Y 00YUaIOIUXCS KOMIIETEHIIHHA
OIIK-4.2, OIIK-4.3. IIpakTuueckue 3aaHus BBITIOJHSIOTCS B BUjIE Jupyter-HoyTOyKa v pecTaBiseT
co00i1 TOKYMEHT, CoJiep>Kalllhii OMCaHUE BCEX ITAIIOB BBINOJIHEHUS PabOThI, KO, Pe3yIbTaThl U
BBIBO/JIBI.

1. Occe “Moe ro0MMoe MPUITOKEHHE, UCTIOIB3YIOIIEe TEXHOIOTUIO UCKYCCTBEHHOTO MHTEIIJICKTa”
2. [Tpaktrueckoe 3amganue “TIporpamma Ha Python “Yranait uncno”.
a. Hanucate nmporpamMmmy, KOTopasi yMEET UTpaTh ¢ YEJIOBEKOM B Urpy “Yramait uucio”. [Iporpamma

3araapiBaeT ciydaidHo yuciao oT 1 mgo 100. YenoBek moibkeH yragaTh ero. Jljist 3Toro oH jaenaer
HECKOJIbKO (He Ooiiee 7) MOMBITOK, HAa3bIBasi KaKOE-TO YHCIIO B 3TOM JAuana3oHe. Ha KaxkIyro MOMBITKY
YCJIOBCKaA KOMHBIOTep I‘OBOpI/IT, yra;[an YCJIOBCK MJIM HCT, U B cnyqae, C€CJI1 YCJIOBCK HC yra;[an, 60J'II>H.I€

9



WM MEHbBIIE 3araJlaHHO€ YMCJIO YHMCla, Ha3BaHHOro 4dejnoBekoM. Hamwumurte Takyio mporpammy. [lms
BBOJ1a HH(OPMAITUK YEITOBEKOM HCTIONB3yiTe pyHkIimio input(). J{ms BeiBoaa - print().

b. Peanusyiite nporpammy, Wrpamoiyr0 B Urpy "VYragail 4ucio", HO 4YEJIOBEK MU KOMIIBIOTED
MEHSIIOTCS POJISIMH.

3. IIpakTnueckoe 3ananue “Pa3BeouHbll aHAIN3 TaHHBIX .

l. Haiinute nHTEpECHBIC TaHHBIE, C KOTOPBIMH BBl XOTHTE paboTaTh. PekoMeH1yMBbIe peCypChI:
https://www kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pexomenmyercs paboTaTh ¢ TaOJIMYHBIMU JAaHHBIMH B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIOIIOB), HECKOJIBKO THICSY (CTPOK).

2. Onummre, YTO TPEICTABISIIOT M3 ce0si OTU JaHHBIE, KAaKWUe MPU3HAKH, T0YEMY OHHM BaM
MHTEPECHBI.

3. [TpuMeHUTE K TaHHBIM MOAXOSIINE METObl OYUCTKU (OOpHOBI ¢ BEIOpOCAMH U MPOMYIICHHBIMH
3HaUYCHUSIMU) U Buzyanu3auuu. Crenaite BHIBOBI.

4. CremaiiTe BEIBOIEI

4. [TpakTrueckoe 3amanue “Pemienne 3agaun KraccupuKaIU U perpeccun’’

a. Jlig maHHBIX U3 3aJaHus 3 OmpeneiuTe, Kakoi MPU3HAK Bbl OyJeTe ONpeNessTh MO OCTAIbHBIM.
Uro 3T0 3a 3a/aya: Kiaccu(uKauy Uim perpeccuu’?

b. [TonroToBbTe HaHHBIE (OTMACIITAOMPYWTE KOJMYECTBEHHBIC M OMHAPH3YHTE KaTeropualibHbIC
IIPU3HAKH).

c. PazbeliTu BEIOOPKY Ha O0YYAIOIIYIO U TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJOB MAIIMHHOTO o0y4deHus (He MeHee Tpex, Hampumep, kNN,
RandomForests, MLP). CpaBHUTE KaueCTBO 3TUX METOJIOB Ha 00yJaroIeil ¥ TECTOBOM BHIOOpKaX.

€. CremaiiTe BEIBOIEI

5. [IpakTrueckoe 3aganue “PeleHne 3a1aun KiacTepu3auy’ .

a. Jlnst naHHBIX U3 3a0aHus 3 chopMyIUpyiTe 3a1a4uy KiIacTepu3aluu.

b. OOyunTe HECKOIBKO METO/OB KiacTepusanuu (He MeHee NByX, Hampumep, k-means, DBSCAN).

OOmbscaute Bam BeIOOp. CpaBHUTE Pe3yNbTaThl PA0OTHI AITOPUTMOB, a TAKXKE IMOIYYEHHBIEC PE3YIIbTAThI C
pe3ysbTaraMu paboThl METOAOB OOYUYCHHUS C yUUTENIEeM U3 3a/1aHus 4.
C. CremaiiTe BEIBOIEI

5.2.4. TunoBbie TECTOBbIE BONPOCHI 1JIA OlleHKH chopmMupoBaHHOCcTH KoMneTeHuun OITK-4.1

Bce BOITPOCHI aJIbTCPHATUBHBIC

1. YTo Takoe UCKYyCCTBEHHBIN UHTEIUIEKT?

® HCKYCCTBCHHBIﬁ HUHTCJUICKT — 9TO IMporpamMmma UJjin YCTpOﬁCTBO, HUMUTUPYIOOICC
HUHTCJUICKTYAJIbHBIC CIIOCOOHOCTH YEJIOBEKA.
® HCKYCCTBCHHBIﬁ HHTCIJICKT — 3TO KI/I6€p—M€XaHI/ILICCKO€ YCTpOﬁCTBO, HAIIOJIOBUHY —

YeJIOBEK, HAMOJIOBUHY — MamnHa. [log HuM — 60eBoe I1accu U3 TUIEepPCIUIaBa, yIpaBiIsieMoe
MHUKPOTPOIIECCOPOM, MOTHOCTHI0 OPOHUPOBAHHOE, OueHb pouHoe. Ho cHapyxu — xuBas
YeJoBeyecKast TKaHb: TUIOTh, KOXKa, BOJIOCHI, KPOBB, BBIPAILICHHBIE JJIs1 KHOOPTOB.
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° W cKycCTBEHHBIH HHTEIUICKT — 3TO UCKYCCTBEHHAsI HEHPOHHAS CETh, CIIOCOOHAs K 00yUCHHIO
U CaMOOOYYCHHIO.

2. Yro Takoe ci1alblii HCKYCCTBEHHBIN MHTEIICKT?

° CnalwIif HICKYCCTBEHHBIN MHTEIUIEKT - 3TO MpOrpamMMa, YCTPONCTBO HIIA MMPOTPAMMHO-
anmnapaTHbI KOMIUIEKC, YMEIOIIasi pelaTh TOJIbKO HEKOTOPBIM KIacc MHTEIIEKTYalIbHbIX 3a/1a4.
° CnalwIif HICKYCCTBEHHBIN HHTEIUIEKT - 3T0 Kuoopr mozaenu ot T-800 mo T-888.

L Cna0blif MCKYCCTBEHHBIN HHTEIIEKT - 3TO OJIHOCIIONHAs HCKYCCTBEHHAs! HEHPOHHAS CETh.

3. Uro Takoe CUIbHBINA UCKYCCTBEHHBIN UHTEIIEKT?

° CuIbHBIN UCKYCCTBEHHBIM MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOMCTBO WX MPOrPAMMHO-
anmapaTHbIi KOMIUIEKC, 10 CBOMM MHTEIIEKTYJIbHBIM CIIOCOOHOCTSIM HU B Y€M HE yCTyTaromiast
YeJI0BEKY.

° CuIbHBIN NCKYCCTBEHHBIN MHTEIUIEKT - 3TO KHOopr Mozenu ot T-900 u Beie.

° CuIIbHBIN MCKYCCTBEHHBIM MHTEJUICKT - 3TO JIF0Oas riyOoKkast HepoHHas CeTh, yMEIoIas
peraTh 3a/1auu KjIacCu(UKaIUN U PErPEeCcCHH.

4. Yo Takoe 3KkcnepTHas cucrema’?

° DKcInepTHas CUCTEMA - 3TO IPOrpaMMHasi CCTeMa M03BOJISAIONIasl pelaTh 3a/1a4un
MCKYCCTBEHHOT'O MHTEJIEKTa C TOMOIIBIO IPABUJI, CHOPMYITHPOBAHHBIX 3KCIIEPTOM, COCTABIISIONINX
0a3y 3HaHUN O MPEIMETHON 00JIaCcTH.

° DKcIepTHas CUCTEMA - 3TO KOJUJIEKTHB SKCIIEPTOB B JAHHOM NMpeIMEeTHOH 0bacTu,
peLIaOIINX UHTEIIEKTYaJIbHBIE 3a0a4H.
° DKcnepTHas CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCIIOMHAsl HEHPOHHAS CETh.

5. UYro Takoe MammHHOE 00ydeHne?

° MammHHOe 00yueHHe - 3TO MOIX0/] B UICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAHHBIHN Ha
IIOCTPOEHUH MOJIENIEH (PEIAOLIUX TPAaBUIT) IO JaHHBIM.

° MarmmaHoe o0y4eHHe - 3TO CHCTeMa 00yUYeHHUsI PU MTOMOIIH HH(POPMAIIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTUH.

° MammHaHoe 00yueHue - 3TO LeJIeHANIPaBICHHOE O0BEKTUBHOE OTpaKEHUE NEHCTBUTEIILHOCTH

6. Uto Taxkoe aHaIW3 JAHHEIX?

° AHali3 TaHHBIX - 3TO U3BJICYCHUE 3aKOHOMEPHOCTEHN 1 3HAHUMN U3 JIAHHBIX.

° AHaM3 TaHHBIX - 9TO MOJXO0] B MAITMHHOM OOYYE€HHH, OCHOBAHHBIN Ha MUCIOJb30BaHUHU
r7TyOOKMX HEMPOHHBIX CETEH.

° AHaJN3 TaHHBIX - 3TO U3BJICYEHHE 3aKOHOMEPHOCTEN € MTOMONIBIO 3HAHUH,

c(hOpMYIIMPOBAHHBIX IKCIIEPTOM.

7. Yro Takoe oOyuarorias BeIOOpKa?

° OO6yuatotas BEIOOpKa - 3T0 HaOOp 00BEKTOB (BXO/I0B) C U3BECTHBIM JIJIS1 KAKOTO O0OBEKTA
3HAQUYE€HHEM OTBETa (BbIXOJ1a, METKHU, LIEJIEBON NIEPEMEHHOMN ).

° OO6yuatoras BEIOOpKa - 3T0 Ha0Op 00BEKTOB, KOTOPHIE MOJIB30BATEh BEIOMPAET JJISI CBOETO
o0ydeHusl.

° OO6yuatotas BEIOOpKa - 3T0 HA0Op 00BEKTOB, KOTOPHIE YEJIOBEK YIaIsIeT U3 0a3bl JaHHBIX
s 3P PEKTUBHOTO 00yUEHUSI.

8. Uro Takoe oOyueHHE ¢ yuurenem?
° OOy4eHHe ¢ YIHUTEIIEM - 3TO TIOCTPOCHHE MOJIEITH MO IAHHBIM.
° OOyueHune ¢ yYHUTENIeM - 3TO PEIICHHE 33/1a4 C IOMOILBI0 HHTEIUIEKTYaIbHOTO TIOMOIIIHHUKA.

11



° OOyueHue ¢ yuuTeaeM - 3TO 3aJaua pa30MEeHHS JaHHBIX Ha TPYIIIBI MOXO0XKKUX JAPYT Ha JApyra
00BEKTOB.

9. Yro Ttakoe oOyueHue 6e3 yuurens?

° OOyueHue 6e3 yUuTels - TO YCTaHOBJICHUE CTPYKTYPHBIX CBOMCTB Ha00Opa 0OBEKTOB.

° OOyuenue 6e3 yuuTess - 3T0 00ydeHue yelloBeKa Uil poOoTa IMOJIe3HBIM HaBbIKaM 0e3
MHTEIUICKTYaJIbHBIX TIOMOIIIHUKOB.

° OOyuenue 6e3 yuuTess - 3TO 3a/1a4a ONpeIeIeHHUs 110 TaHHBIM KaTerOpHalbHbIX 3HAYCHUH.

10. Yto Takoe knaccuduxarnms?

° Knaccudukanus - 3170 3a1a4a 00ydeHUs ¢ yYUTEIeM, B KOTOPOI OTBET - 3TO HOMEp KJacca.
® KJ’IaCCI/Iq)I/IKaLII/ISI - OTO 3aa4a OIMpPCACIICHUS 11O JaHHBIM YHCJIOBBIX 3HA4YCHUH.
° Knaccudukanms - 370 3agada o0yueHus 6e3 yauTelsi, B KOTOPO HEOOXOIMMO pa30ouTh

JaHHBIE HA TPYIIBI TOX0KUX 0OBEKTOB.

11. Yro Takoe perpeccusi?
° Perpeccus - 3T0 3a1a4a 00yueHUs C yUUTeIeM, B KOTOPOIl OTBETHI IPUHUMAIOT
KOJIMYECTBEHHBIE (YMCIIOBBIC) 3HAUCHUS.
° Perpeccus - 310 3amava, B KOTOpOit HEOOXO0AUMO Pa30UTh MHOKECTBO OOBEKTOB Ha TPYIIIIHI
MOXOXKHX JIPYT Ha JIpyra 0ObEeKTOB.
° Perpeccus - 3T0 3a1aya 00yueHus C yuuTeaeM, B KOTOPOil HEOOXOAUMO OIPEIEIUTh 110
JTaHHBIM HOMEp KJjacca.

12. Yto Takoe knacrepusanus’?
° Kunacrepuzamus - 910 3amaya o0yueHust 0e3 yuuTensi, B KOTOPOl HE00X0IMMO pa30oUTh
JaHHBIC Ha TPYIIIHI TOX0KUX 00BEKTOB.
° Krnactepuzanus - 370 3a1a4a 00y4ueHus C y4uTeseM, B KOTOpOi HEOOXOAMMO ONPEAETUTh 110
JTaHHBIM HOMEp KJjacca.

° KnacTtepuzanus - 370 3a7a4a o0ydeHus ¢ yuuTeleM, B KOTOPOH OTBETHI IPUHUMAIOT
KOJINYECTBEHHBIC 3HAUCHHS.

13. Yto Takoe uepapxuieckas Kiacrepusanus’?
° Hepapxuueckas KiaacTepu3anus - 3To 3a7a4a 00ydeHus: 6€3 yuuTels, B KOTOPOi HE0OX0 MO
MOCTPOUTH UEPAPXUIO0 OOBEKTOB, B KOTOPOW BEPIIMHE COOTBETCTBYET «KJIACTEP», COACPIKAIIMNNA BCe
OO0BEKTHI, M Ha KaXKJIOM YPOBHE KaXKIbIi KJacTep pa3OuBaeTcs Ha JiBa Wi 0oJiee MOIKIACTEPOB.

° Hepapxuueckas KjaacTepu3anus - 3To 3ajada KIacCU(PHUKAIMU, B KOTOPOH KaxIblii 00BEKT
MOJKET UMETh HECKOJIbKO METOK.
° Nepapxuueckas Kj1acTepu3alys - 3TO METOJ] PELIEHUS 3aaul KJIAaCTEpU3aLUU C IIOMOILBIO

HMepapXuu HEUPOHHBIX CETEH.

Cuiienyiomme BONpochl MPeANoJaraloT BBOJ YHCJIA.
OTBer ciemyeT 3anucaTh B CKOOKaXx.

14. Poct nereit B rpynme JETCKOTO caja 3a/1aeTcs CIeAYIOIUMH 3HAYCHUAMU (B CM.):

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

° Haiinure menuany ()
° Haiinure HuxkHUM KBapTWIB ()
) Haiigure BepxHuii KBapTUib ()
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15. Bec aereit B rpymnime AeTCKOTO cajia 3aaeTCsl 3HAYCHUSMH (B KT):

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

° Beraucnure cpennee ()
) BhIunc/IuTe HeCMENEHHYIO OLEHKY auctepcun s° ()
° Ha ocHOBe HECMEIICHHO OIICHKH JUCIIEPCUU BBIYHCIUTE OLIEHKY CPEIHEKBAAPATHIECKOTO

OTKJIOHECHHS S ()

16. Ha tectoBoii BeIOOpKe, copepxamieit 2000 n3o0pakeHuii KOTUKOB U codauek (950 KOTUKOB,
1050 cobauek), HelipoHHas ceTh coBepinmia 202 ommOku: 76 KOTUKOB ObUTH
KJIaccupUIMpoBaHbl Kak cobauku, a 126 cobauek — kak KOTUKH. CUUTas TIOJTOKUTEIbHBIM —
KJIacC co0aueK, BEIYUCITUTE METPHUKHU:

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

OTBeT OKpyTIUTE 0 3 MPAaBMIBHBIX UMD TOCTIE AECATUIHON TOUKH.

6. YueOHO-MeTOAUYeCcKOe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHMIITTHHBI

a) OCHOBHas JuTEparypa:
1. Cwmonun, /I. B. BBenenue B HCKyCCTBEHHBINM MHTEIUICKT: KOHCIIEKT JICKITUH: ydeOHOe ocooune
/ . B. CmonuH. — 2-¢ u3na., nepepad. — Mocksa: DUIMATIIUT, 2007. — 264 ¢c. — ISBN
978-5-9221-0862-1. — TeKcT: 351eKTpOHHBIH // JIaHb: 3IEKTPOHHO-OMOIMOTEUHAs CHUCTEMA.
— URL: https://e.lanbook.com/book/2325 (mata oOpamenus: 20.05.2022). — Pexum
JOCTyTa: ISl aBTOPH3. TOIh30BaTEINCH.

2. Boponuna, B. B. Teopus u npakTuka MalmmHHOTO 00y4eHus: yueOHoe nocodue / B. B.
Boponnna. — Yapsgnosck: Yal'TVY, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
3NIeKTPOHHBIH // JlaHb: anekTpoHHO-0ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obparuenus: 23.05.2022). — Pexxum qoctyna: s

aBTOPU3. IIOJIL30BATEIICH.

0) IOTOJHUTENbHAS INTEpaTypa:

1. bacamun I1./1., be3pyk K.B., Pagacea M.B. Mozenu u MeTo bl MHTEIIEKTYaIbHOU
MOJICPKKH TTPOIIECCOB MPUHSTHS pemeHuid: YueoHoe nmocoodue. — Huxauit HoBropon:
Hwxeropoackuit rocynusepcutet, 2018. — 129 ¢. ®ona 06pa3oBaTeIbHBIX JJIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — goctym

CBOOOIHBIM.

B) IporpamMmHoe obecrneueHue u HTepHeT-pecypehl:
l. Python: https://www.python.org/
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2. Anaconda: The Most Popular Python Data Science Platform
https://www.anaconda.com/download/
3. Google colaboratory colab.research.google.com

7. MartepuaibHO-TEXHH4YECKOE o0ecnedeHne TN CIUNINHBI

[Tomemienust mpeACTaBIAIOT cOOON y4yeOHble ayAMTOPUM U MPOBENEHUS Y4YeOHBIX 3aHATHH,
MPEAYCMOTPEHHBIX ~ MPOTpaMMOM  (JIEKIIMOHHOTO  THUIA), OCHAIICHHBICE O0OpYyJOBaHUEM W
TEXHUYECKUMHU CPeICTBaMU O0yUEHUSI.

[TomereHust 11 CaMOCTOSITEIFHOM pabOThl 00YUYaAOIIUXCsl OCHAIIEHBI KOMITBIOTEPHONW TEXHUKOU C
BO3MOXXHOCTBIO MOJAKIIOUEHUs K ceTu «VHTepHeT» U oOecreueHbl TOCTYNOM B 3JIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BATEIHHYIO CPELY.

[Iporpamma cocraBinena B cooTBercTBum ¢ TpeboBanusmu OC HHI'Y nHampaBiieHus MoAroTOBKH
01.03.02 IlpukmanHas MmaremMaTrka 1 nHGOpMaTHKA.

CocraBuTenb: H.1O. 3om01BIX

PeuienzeHT(br)

3apenyrommii kadeapo AI'ZIM H.1O. 30m0ThIX

[Iporpamma ooOpeHa Ha 3aceJaHUU METOANYECKON KOMUCCHH MHCTUTYTa MH(POPMAITMOHHBIX
TEXHOJOTUH, MaTeMaTuku U MexaHuku oT 30.11.2022 roga, mpotokos Ne 3.
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	2. Опишите, что представляют из себя эти данные, какие признаки, почему они вам интересны.
	3. Примените к данным подходящие методы очистки (борьбы с выбросами и пропущенными значениями) и визуализации. Сделайте выводы.
	4. Сделайте выводы
	4. Практическое задание “Решение задачи классификации и регрессии”
	a. Для данных из задания 3 определите, какой признак вы будете определять по остальным. Что это за задача: классификации или регрессии?
	b. Подготовьте данные (отмасштабируйте количественные и бинаризуйте категориальные признаки).
	c. Разбейти выборку на обучающую и тестовую.
	d. Обучите несколько методов машинного обучения (не менее трех, например, kNN, RandomForests, MLP). Сравните качество этих методов на обучающей и тестовой выборках.
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	5. Практическое задание “Решение задачи кластеризации”.
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	Все вопросы альтернативные
	1. Что такое искусственный интеллект?
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	3. Что такое сильный искусственный интеллект?
	4. Что такое экспертная система?
	5. Что такое машинное обучение?
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