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1. Mecto nucuuniaunbl B cTpykrype OIIOII

Ne
Bapmu
aHTa

MecTo TUCHMIIJIMHBI B y4e0HOM
JiaHe 00pa3oBaTeIbHOM

NPOrpamMmbl

CraHgapTHBIN TEKCT 1JI ABTOMATHYECKOT0
3ano/IHeHHus B KOHCcTpyKTOpe PII/{

3 OT/. dakynbTaTuBbI

Hucuunnuna @7/1.03 Beedenue 6

aHanus
uckycemeennolll unmeniexkm SBIsgeTcs (aKylbTaTUBOM B
OOII nanpanenus noarorosku 01.03.01 Marematuka

OaHHBIX

u

2. Ilnanupyemble pe3ybTaThl 00y4eHHUs 110 AUCHHUILINHE, COOTHECEHHBbIE C IITIAHUPYEMbBIMU
pe3yJbTaTaMH OCBOeHHs 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIETEHUMSAMU U MHIAUKATOPaAMU
JAOCTUKEHNSI KOMIIETeH M)

dopmupyemble IlnanupyeMble pe3yJbTaThbl 00yUeHHs M0 JUCHUILINHE (MOAYJII0), B
KOMIIeTeHIINH COOTBETCTBUH ¢ MHAUKATOPOM JOCTHKEHUSI KOMIETEeHIHH
(konm, conmepxanue Hugnkarop HaumeHoBaHnue
KOMIIETCHIIUH JOCTHKEHHU A OLEHOTHOTO
) KOMITETeHIHH Pe3ysbTaThl 00yueHus1 cpencTBa
O JUCIUILINHE
(xon, conmepxkanue
WHAUKATOPA)
OIIK-2. Cnocoben | OIIK-2.1. 3naer 3HaTh COBPEMEHHBIC HH(OPMAIIMOHHBIC CobecenoBanue
paspabaTtbIBaTh, MaTeMaTHYECKUe TEXHOJIOTHH U KITACCU(PHUKAIIHMIO TPOrPAMMHBIX Teer
aHAM3UPOBATh U MOJIEJIA COBPEMEHHBIX CPEICTB U BO3MOYKHOCTH MX TIPUMCHCHUS IS
BHEJIPSTH HOBBIE 3a71a4 €CTECTBO3HAHUS, pelIeHns MPaKTUIeCKUX 3a/1a9, B TOM YHCIIe
MaTeMaTHYECKHE TEXHUKH, DKOHOMHUKH 1 OTEYECTBEHHOTO IPOU3BOICTBA TP PEIICHIH
MOJIENIHA B YIpaBJICHHUS, OCHOBBI 3ama4 mpoQecCHOHANBHON NeTeTPHOCTH
COBpPEMEHHBIX pa3paboTKu, aHaNHu3a U
€CTECTBO3HAHNH, BHEAPEHUS HOBBIX
TEXHHUKE, 9KOHOMMKE | MAaTeMaTHYSCKUX
U yIIpaBJICHUH MOAEIEH.
OIIK-2.2. YMmeeT YMeTh HaXOAUTh U aHATM3UPOBATh TeXHUIecKyro | CobecemoBanme
paspabartbIBaTh, JIOKYMEHTAIMIO 10 MCTIOIb30BAHHUIO
IIpakTuueckoe
aHAIM3UPOBATH U MPOrPaMMHOTO CPEJICTBA, BEIOMPATh U
BHEJPSITh HOBBIC HCIIOJIb30BaTh HEOOXOAMMBIC (HYHKIIMU 3ajlatHe
MaTeMaTHYECKUe MIPOrPaMMHBIX CPEJICTB JJIs PEIICHUS
MOJICJI B COBPEMEHHBIX | KOHKPETHOH 3a1aun
€CTECTBO3HAHMH,
TEXHHUKE, SKOHOMHKE U
YIpaBJICHUN.
OIIK-2.3. Bnageet HMeTh npakTUUECKUHA ONBIT IPUMEHEHUS CobecenoBanne
HaBBIKAMH pa3pabOTKH, COBPEMCHHBIX HH()OPMAIIMOHHBIX TEXHOIOTAN 1
[IpakTrueckoe
aHaIN3a ¥ BHEJAPCHUS MIPOTPaMMHBIX CPE/ICTB, B TOM YHCIIC sananme

HOBBIX MATCMATHUYCCKUX
MOJETICH.

OTEYECTBEHHOTO MPOU3BOJICTBA, IPH PEIIEHUN
3aa4 IpoQeCCUOHANTBHOMN NEeSITeIBHOCTH




3. CTpyKTypa u coep:KaHue TUCHUIINHBI

3.1. TpyaoeMKOCTb JUCHHUILIMHBI

Ounas ¢popma o0yueHust

OO0mas Tpy10eMKOCTb 1 3ET
Yacos 1o yueOHOMY IUIaHY 36

B TOM YHCJIe

ayJAUTOPHBbIE 3aHATHS (KOHTAKTHAas padoTa):

- 3aHSATHS JIEKIMOHHOT0 THIIA 8

- 3aHATHS CEMUHAPCKOI0 THIIA 8

- Tekymuii KoutpoJs (KCP) 1
caMocTosiTeJibHasi padora 19

HpOMe)KyTO"lHaﬂ arrecranusd — 3a4erT

3.2. ConepxaHue TUCUMILINHBI

B ToMm uucie

KonrtaktHas padora (pa6ora Bo | Cam
B3aMMO/EHCTBHH € 0CTO
npenojaBareyiem), yachbl. 113 Hux | siten
bHasl
a0do
Bcero p
HaumeHoBaHMe U KpaTKoe CoJepKaHUE 3auar | 3auar Ta
(4acel) | 3angTHn
pa3aesioB M TeM TUCHUILIUHBI usi us 00y4
JIEKIIMOHH Bcer
ceMMH | Jadop a1
oro 0
apcKo | aTOpH eroc
THNA
ro oro s,
THNA | THNA yac
bl
Oun | Oun
Ounas Ounas Ounas | Oynas
as ast
1. I[TocTaHOBKM U IpUMEPHI 33124 2 4
2. Beenenue B a3k Python 2 4
3. OnucarenpHas CTAaTUCTUKA U Pa3BEAOYHBIN ) ) 4
aHaJIu3 JaHHBIX
4. 3apauu kaaccuUKaIMU U PErpeccuu 2 2 4
5. 3agaun 0OyueHust 0e3 yuuTens 2 2 4
Hroro 36 8 8 20

3aHATUS CEMUHAPCKOT0 TUIIA OPTraHU3YIOTCS, B TOM YHcie B (hOpMe MPaKTUUECKOM MOJITOTOBKH.
[IpakTryeckast IOArOTOBKA HAINpaBieHa Ha (OPMHUPOBAHUE U PA3BUTHE 3HAHWN, YMEHUN U HABHIKOB

NpUMCHCHHA COBPCMCHHBIX I/IH(1)OpMaI_[I/IOHHBIX TeXHOHOFHﬁ,

IIpOU3BOJCTBA, IIPU PCIICHUHU 3a/1a4 HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTH.

B TOM 4YHCIC OTCUYCCTBCHHOI'O

Tekymuii KOHTPOJb YCIEBAEMOCTH peanu3yercss B (opme coOeceoBaHUs, TECTHUPOBAHHS U

MNPAaKTUICCKUX SaHaHHﬁ.
3




[TpoMexyTouHas aTTecTalus MPOXOIUT B TPAAUIIMOHHOM hopme (3a4erT).
4. YuyeOHO-MeTOAMYECKOE 00ecrieYeHre CAaMOCTOATEeIbHOM PadoThl 00y4YAKIIHMXCH

CaMocrogTebpHas pa60Ta CTYACHTA NpPpU U3YUYCHHUU AUCHUILIIMHBI «BBeneHne B aHAIW3 JAaHHBIX U
I/ICKYCCTBGHHHﬁ HHTCJIJICKT» BKJIIOYACT BBIIIOJHCHHUC IIPAKTHUYCCKUX Sa,I[aHI/Iﬁ o KOHTPOJIEM
npenoaaBarest U IMoAroTOBKY K 3a4cCTy.

KOHTpOJII)HHe N TCCTOBBLIC BOIIPOCHI, MPAKTUYCCKUEC 3aJaHUd IJIA HNPOBCACHUA TCKYIICTO KOHTPOJA H
HpOMeH(YTOqHOﬁ ATTCCTAlMU 110 UTOraM OCBOCHUS JUCHUIIIMHBI IPUBCACHBI B II. 5.2.

5. @oH/1 OLIEHOYHBIX CPEACTB /AJs MPOMEKYTOYHOMH ATTeCTALMH MO TUCIUITUHE (MOAYJIIO),
BKJIFOYAIOIIIHHN:
5.1. Onucanue MIKAJ OLEHUBAHUS Pe3y/IbTATOB 00y4YeHHs 0 AUCHUILIHHE
YpoBennb IIIkana oneHuBaHusA CGOPMUPOBAHHOCTH KOMIIETEHIUI
chopmupo
HeyI0BJIe IOBJIECTB
BaHHOCTH y y O04YeHb NpeBoCcXxo
JI0X0 TBOPHUTEJ | OPUTEJILH X0pOoIlIo OTJIMYHO
KOMIICTCHII P P P XOpOo1IOo JTHO
_— bHO 0
(MHAUKATO
pa
JOCTHIKEHHU
a He 3auteno 3aureHo
KOMIIETEeHI]
i)
OtcytcTB
He 3HAaHUH
TeopeTnye v VpoBeks
OBCHbB .
CKoro YpoBenp | Munumain P . 3HAaHUU B YpoBeHb
Marepuaia o 3HAHUU B N YpoBeHb
3HAaHUH BHO o0BeMe, 3HAaHUU B .
o0BeEME, 3HaHUH B
HIDKE JONyCTUM COOTBETCTB | 00OBEME,
. COOTBETCTB o0BeMe,
MHUHHUMANb | BbIA IIEM COOTBETCT
Hesosmox VIOIIEM M MIPEBBIIIA
HBIX OBEHb IporpaMMe | BYIOIIEM
3 HOCTB P . nmporpamme porp M FOLLIEM
JHAHWUA TpeOOBaHM | 3HAHUH. MOArOTOBKH | IIpOrpaMM
OLCHUTDH U i MMOATOTOBKHU il IIporpaMm
. Umenun OITyIIEH . lomytieHo | e
IIOJIHOTY - . Jomymieno i y
o MECTO 0 MHOTO HECKOJBKO | ITOJTOTOBK
3HaHMU 5 5 HECKOJILKO 5 IIOATOTOBK
enencey | TPYORIE HErpyObIX Herpy6EIX HECYLIECTBE | U, 0e3 .
OIINOKH. OIINOKH. HHEBIX OILINOOK.
€ OTKa3a OmMGoK .
0ByHaron OIINOOK
erocs ot
OTBETAa




IIponemonc [Tponemon
IIponemon | TpupoBansl | [IpomemMoHC | cTpupoBaH
CTPUPOBAH | BCE TPUPOBAHBI | BI BCE [Iponemon
OrcyTetB | [Ipy
Bl OCHOBHEIE BCE OCHOBHBI€ | CTPUPOBAH
He peteHnH
OCHOBHBIC | YMECHHUSI. OCHOBHBIE YMEHUS, bl BCE
MUHUMATb | crappapTH
YMEHHUSL. Pemenst YMEHHUS. pelIeHBI OCHOBHEIE
HBIX BIX 3a1a4
. Pemrenn: BCE Pemrenn: BCE YMEHU,
YMEHUM. He
TUIOBEIE OCHOBHBIE BCE OCHOBHBIE | PEIICHbI
HeBo3mox | pponemon
3aJa44 C 3aJa494 C OCHOBHBIE 3a7Ja494 C BCE
HOCTb
CTpHUpOBAH HerpyObIM | HErpyObIMH | 337auu. OTJENbHL | OCHOBHEIC
OILICHUTDH
Ymenus bl " ommbOkamu. | BeimomHen | mu 3a1auu.
HaJIN4Yne
. OCHOBHBIC | (/11i6kamu | Boimonnen | bl Bee HecyulecT | BeimonHen
YMCHHUH YMEHHSI.
bI BCE 3aJaHusl, B BEHHBIM bI BCE
BCJIEJICTBHU
" Brinonned | 3agaHus, B MOJIHOM HegoyeTra | 3aJaHusd, B
€ OTKa3a MeJIn
BI BCE [IOJTHOM o0BeME, HO | MH, [MOJTHOM
3aJIaHus, o0beMe, HO | HEKOTOpPhIC | BBIMIOJIHEH | 00beMe
rpyOsbIe
erocs ot 5
HO HE B HEKOTOpPEIE | C BI BCE e3
OTBETA OHIMOKH. p
MIOJIHOM C HeoYeTaMH | 3aJJaHHsI B | HEOOYETOB
o0BeME. HeIoYEeTaMHU IIOJIHOM
o0BeMe.
OtcytcTB
ue Ilpu Nmeercs
puagenus | POUICHAN | pynmans I [Iponemon
. POAEMOHC
matepuan | CTAHAAPTH | yppy [Iponemonc | crpuposas | [Iponemon
BIX 3a7a4 TPpHUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKA | CTPUPOBAH
a30BbLIC
Hesoamox | H€ HaBBIKOB 0a30BEIE npu TBOPYECKHU
IPOIEMOH HaBBIKU MPU .
HOCTb TS HAaBBIKU MPU | PEHICHUH | ¥ MOAXO
CTpUpPOBaH peHICHNNA
Hapbixi OILICHUTDH pelieHus peleHumn HecTaHaap | K
e bl 0a30BEIE CTaHJAAPTHBI
HaJIN4YNe CTaHJIapTH CTaHJIaPTHBI | THBIX pEUICHUIO
HaBBIKH. X 3amaqc
HaBBIKOB BIX 3aJ1a4 C X 3a7a4 0e3 | 3amay 6e3 | HecTaHIap
HEKOTOPBIM 5 5
BCJIEJICTBU HEKOTOPHI OIITNOOK U OIMOOK U | THBIX
Nmenu p "
€ OTKas3a MU HEJ0YETOB. | HEAOYETOB | 3ajad.
MECTO HegoYeTaMu
00yyaroi rpyGbic HeJoueTa
erocsi ot OHIHBKI MH.
OTBETAa
Ikana oueHKN NPU NPOMEKYTOYHOM ATTeCTALUN
Onenka YpoBeHb OATOTOBKHU
n Bce xomnereHnmy (4acTu KOMIIETEHIHI), Ha (POPMHUPOBAHNE
4TeH BOCXOIH
3a4TCHO PEBOCXOHO KOTOPBIX HAlpaBJeHa TUCIUIUIMHA, COPMUPOBAHEI HA YPOBHE
HE HUXKE «IIPEBOCXOJTHO»




Bce xommereHnmu (4acTH KOMIIETEHIMI), Ha (hopMupoBaHHE
OtiinyHO KOTOPBIX HalpaBlieHa TUCIHHIUIMHA, CHOPMUPOBAHBI Ha YPOBHE
HE HMXE «OTIMYHO», IPH 3TOM XOTS Obl OJHA KOMIETEHIUS
chopMHpOBaHa HA YPOBHE KOTIUIHO»

Bce xomnerennuu (4acTé KOMIIETEHIMi), Ha (HOpMUpPOBaHHE
Ouenpb X0po1I0 KOTOPBIX HalpaBlieHa TUCIHHIUIMHA, CHOPMUPOBAHBI Ha YPOBHE
HE HIDKE «OYeHb XOpOIIO», MPU OSTOM XOTA OBl OJHA
KOMITETeHIHsI ChOPMHUPOBAHA HA YPOBHE «OYECHb XOPOIIO»

Bce xomnerennuu (4acTd KOMIIETEHIMI), Ha (HOpMUpPOBAHHE
Xoporio KOTOPBIX HalpaBlieHa TUCHHIUIMHA, CHOPMUPOBAHBI HA YPOBHE
HE HUXKE «XOpOILO», MPU 3TOM XOTS Obl OJJHA KOMIIETEHIIUS
chopMHpOBaHa HA YPOBHE «XOPOIIO)

Bce xommereHnmu (4acTH KOMIIETEHIMI), Ha (hopMupoBaHHE
KOTOPBIX HalpaBlieHa TUCIHHIUIMHA, CHOPMUPOBAHBI HA YPOBHE

Y 10BNIETBOPUTEIBHO
HE HIKE «YJOBICTBOPUTEIBHO», TPU ITOM XOTS OBl OJIHA
KOMITETEHIIHS copmupoBaHa Ha YpOBHE
«YJIOBJICTBOPUTEIILHOY
Xotss OBl OgHA KOMIIETEHIUS c(OpMHUpOBaHA Ha YpPOBHE
Heynosnersopurensn opmrp P
HE o «HEYJIOBIETBOPUTENBHO», HH OJHA W3 KOMIIETEHIUI He
3aYTEHO chopMHpOBaHa HA YPOBHE «IIJIOXO»
[Tnoxo Xotss Obl onHAa KOMIETCHIWS c(QOopMHpOBaHA Ha YPOBHE

«I1JIOXO»

Kpurtepuii onieHuBaHUs 0TBETOB HA TUIIOBbIE€ KOHTPOJIbHbIE BONPOCHI IJIsl CO0ece10BAHUS U
BOIPOCHI K 32a4YeTy

Pe3ynbrarsl oTBeTa OueHka
CryneHT jan pa3BepHYTHIA OTBET Ha BCE 3a4TEHO
BOTIPOCHI.
CTyneHT OTBETHJI TOJIBKO Ha 9acTh BOIIPOCOB HE 3aUTEHO
WJIH JTAJT Hepa3BEPHYTHIM OTBET HA BCE BOIPOCHI.

Kpurepuii oueHUBaHUSA NPAKTHYECKUX 3aAaHUM

Pe3ynbTatsl paboThl Onenka

Bce IMPAaKTUYCCKUC 3a/laHUs BBIITOJHCHLBI B 3a4YTCHO
IOJIHOM 00BbEME U B CpOK. Onuncanue Bcex
OTaIlOB BBITIOJIHCHUA SaI[aHHfI, KOI 1 pC3yJIbTaThbl
pa6OTH NpCaACTaBJICHLI ITPCIIOAAaBATCIIIO.

BrimonHeHbI HE BCe MPAKTHUECKUE 3aaHus WU HE 3a4TEHO
BBITIOJTHEHBI HE B MOJIHOM 00BbeMe (IIPeICTaBICHO
HE TTOJIHOE OTTMCAHUE ITATOB BBIMOJIHEHUS
3aJlaHul, KOoJl paboTaeT HEKOPPEKTHO,
pe3yabTaThl pabOThI HE MPEACTABICHBI
MIPernoaBaTelo).

IIkajia OLeHKH Pe3yJIbTATOB TeCTHPOBAHUSA
Bbanabl, % | Ouenka copMUpPOBAHHOCTH

KOMIIETEeHIIUH

80-100 3a4TEHO




0-79 HE 3aUTEHO

5.2. TunoBble KOHTPOJIbHbIE 32/1aHUA HJIH HHbIEe MaTepHaJibl, He0OX0AUMBIe /ISl OLIEHKHU
pe3yJibTaToB 00y4eHHs

5.2.1. Bompocsl k 3auyeTy NoO AWcUMILIMHe «BBeleHue B aHalau3 AAHHBIX U HCKYCCTBEHHBIN
UHTEJJIEKT» AJIsl OleHKHU cpopmMupoBaHHocTH KomnereHunu _OIIK-2

Borpoc Kon xomnerenuuu

1. Yto Takoe UCKYCCTBEHHBIH MHTEIIIIEKT? OIIK-2
2. Yro Takoe cnalblil (crienuamTu3upoBaHHBIN WM TPUKIIAJIHON) OIIK-2
HMCKYCCTBEHHBIM UHTEIIEKT?

3. UYto Takoe CUIbHBIA UCKYCCTBEHHBIH MHTEIIEKT? OIIK-2
4. Uto Takoe sKcnepTHas cuctemMa? OIIK-2
5. Uro Takoe MamnHHOe o0yueHue? OIIK-2
6. UYrto Takoe aHaIM3 IaHHBIX? OIIK-2
7. Urto Takoe obyueHue ¢ yuurenem? OIIK-2
8. Uto Takoe 0Oy4aroIas BeIOOpKa? OIIK-2
9. Uro Takoe obyuenue 6e3 yuutens? OIIK-2
10. Uro Takoe Kiaccupukanus? OIIK-2
11. UYro Takoe perpeccus’? OIIK-2
12. Uto Takoe kiactepuzamus’? OIIK-2
13. UTto Takoe nepapxuyeckasl KjacTepusanus? OIIK-2

5.2.2. TunoBble KOHTPOJbHbIC BONPOCHI 1Jis1 co0ecel0BaHUs /IS OLEHKH C(POpMHPOBAHHOCTH
komnerenuun _OIIK-2.1

Ha cobecenoBanuu nposepsieTcs, Kak CTYJEHT OCBOWJI OCHOBHbIE MOHATUA. OH JOJDKEH yMETh JaBaTh
pa3BEpHYTHIM OTBET Ha CJIEIYIONIUE BOIPOCHI.

Yo Takoe UCKYCCTBEHHBIN UHTEIICKT?

Yro Takoe cinalblii (CrienuaaTu3upOBaHHbBIN WITH IPUKIIAIHOMN ) UCKYCCTBEHHBIH HHTEIICKT?
UT0 Takoe CUJIbHBII UCKYCCTBEHHBINA MHTEIUIEKT?

Uro Takoe rirybokoe oOyueHue?

UYro Takoe sKcrepTHas cuctema?

Urto Takoe MammHHOE O0yUeHHE?

Uro Takoe aHANIHU3 TaHHBIX?

Yro Takoe oOyueHue ¢ yuurenem?

UYro Takoe oby4aroias BeIOOpKa?

Yro takoe oOyueHue 6e3 yaurens?

i T A o
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UYro Takoe kiaccudukamms?



12. Uto Takoe perpeccusi?

13.  Yro Takoe kiactepusanus?
14. Uto Takoe uepapxuyeckas Kiactepusamus?
15. OcHoBHBIE OMOTMOTEKN W MPOTPaMMHBIE CPEICTBA JJIsi PEIICHUS 33a]ad aHalIu3a JAHHBIX U

MalllMHHOI'O 06yquI/m.

5.2.3. TunoBble NpaKTHYECKHE 321aHU JJIs1 OLeHKH cpopmupoBanHocTH KomneTeHunu _OIIK-
2.2, OIIK-2.3

[IpakTuueckue 3a1aHus HAIpaBlIeHbl Ha (POPMUPOBAHKE U KOHTPOIIb Y 00YYAIOIIMXCS KOMIIETSHIINMA
OIIK-2.2, OIIK-2.3. [IpakTuieckue 3a1aHus BBIMOIHAIOTCS B Bue Jupyter-HoyTOyKa U mpecTaBIiseT
co00i1 TOKYMEHT, COJIEp KaIINi OMMCAHHE BCEX ITAIOB BBINOIHEHUS PabOThI, KO, Pe3yabTaThl U

BBIBOJIBL.

1. Occe “Moe nmobuMoe NpuIokKEHUE, UCIOIB3YIOIIEe TEXHOIOTHUIO HCKYCCTBEHHOTO UHTEIIIEKTa”

2. [TpakTuueckoe 3aganue “IIporpamma Ha Python “Yranait uncno”.

a. Hanucatp nporpamMMy, KOTopasi yMeeT UTpaTh ¢ YETOBEKOM B UTpy “Yramail uncno”. [Iporpamma

3araabiBaeT ciaydyaiiHo uucino or 1 mo 100. Yenmoek noskeH yrajgath ero. s 3Toro oH jaenaer
HECKOJIbKO (He Oojiee 7) MOMBITOK, Ha3bIBas KAaKOE-TO YUCIO B ATOM Juama3oHe. Ha KakIylo MOmbITKY
YeJI0BeKa KOMIIBIOTEp TOBOPUT, Yrajail 4eJIOBeK WM HET, U B ClIydyae, €CIIM YeJIOBEK HE yrajal, 0ojblie
WIA MEHBIIE 3araJaHHoe YHCJIO YHClia, Ha3BaHHOTO 4eloBeKoM. HammmmTe Takyto mporpammy. Jlis
BBO/1a MH(POPMALIUHU YEIOBEKOM UCIONB3yHTe GyHKIuMIo input(). s BeiBosa - print().

b. Peanusyiite mporpammy, urpamooulyto B urpy "Yragaidl 4mcio", HO 4YEJIOBEK U KOMIIBIOTEp
MEHSIOTCS POJISIMU.

3. [IpakTrueckoe 3aganue “PazBenodyHbIi aHATN3 TaHHBIX .

1. Haligure nHTEpECHBIC TaHHBIC, C KOTOPBIMHU BBl XOTUTE pad0TaTh. PEKOMEHTyMBIC PECYPCHI:
https://www kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. PekomenayeTcs paboTarh ¢ TAOTHMYHBIME JAHHBIMU B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJO1I0B), HECKOJBKO THICSAY (CTPOK).

2. Onumure, YTO MPEACTABIAIOT K3 ce0sl ITH JaHHBIC, KaKWe IPH3HAKW, II0YeMYy OHH BaMm
UHTEPECHBI.

3. [IpumMeHnTe K TaHHBIM MOAXOSIINE METObl OYUCTKH (OOpHOBI C BRIOpOCAMH M MIPOITYLICHHBIMU
3HA4YCHUSIMH) U BU3yanu3anun. Caenaiite BEIBOIBI.

4. Cnenaiite BbIBOJIbI

4. [IpakTryeckoe 3amanue “Pemenune 3axaun kmaccuukanum u perpeccuu’’

a. JInst JaHHBIX U3 33JaHHs 3 OINpEeNeNuTe, KaKOoW MPHU3HAK BBl Oy/€Te ONpEeNeisTh MO OCTAIbHBIM.
Yro 370 3a 331a4a: KiIaccu(pUKAIK UK perpeccun?

b. [ToaroroBere naHHBIE (OTMACIITAOMPYHTE KOIWYECTBEHHBIE M OMHApU3YHTE KaTeropHajbHBIC
MIPU3HAKH).

c. Pa3beliTu BEIOOpKY Ha 00YYAIOIYIO U TECTOBYIO.



d. OOyunTe HECKOIBbKO METOJOB MAaIIMHHOTO oOyueHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHHTE KaueCTBO 3TUX METOJIOB Ha 00yYaloIIei U TEeCTOBOM BhIOOpPKAX.

e. CrnenaiiTe BEIBOIBI

5. [IpakTnueckoe 3ananue “Pemenue 3agaun Kaacrepusanun’.

a. Jlnst naHHBIX U3 3a1aHus 3 chopMyIUpyiTe 3aa4dy KiIacTepHU3alny.

b. OOyunTe HECKOJIBKO METOJOB KiIacTepu3aluu (He MeHee AByX, Hampumep, k-means, DBSCAN).

OO6mbsacuute Baml BeiOOp. CpaBHUTE Pe3yNbTaThl paOOTHI AITOPUTMOB, a TAK)KE MOJIYYEHHBIE Pe3YyJbTaThl C
pe3ynbTaTaMu paboThl METOAOB OOYUEHHUS C yUUTENIeM U3 3a/1aHus 4.
C. Crenaite BBIBOIBI

5.2.4. TunoBble TecTOBbIE BONPOCHI [JIs1 OLleHKHU chpopmupoBanHocTn komnerennuu_OIIK-2.1

Bce Bonpochl aibTepHATHUBHbBIE

1. UTo Takoe UCKYCCTBEHHBIN MHTEIIEKT?

° HckyccTBEHHBIN MHTEIIEKT — 3TO MPOrpaMMa WM YCTPOHCTBO, HMUTHUPYIOIIIEE
MHTEJJIEKTyallbHbIE CIOCOOHOCTH YEJIOBEKa.
° HckyccTBEHHBIN HHTEIIIEKT — 3TO KHOEP-MEXaHUYECKOE YCTPOMCTBO, HATIOJIOBUHY —

4eJI0BEK, HaNoJI0BUHY — MamuHa. [log HuM — GoeBoe 1maccu U3 TUIepCIuiaBa, yupasisieMoe
MHUKPOIPOIIECCOPOM, TIOTHOCTHIO OPOHMPOBAHHOE, OYCHBb MTpouHoe. Ho cHapy u — xuBast
yejoBeyecKasi TKaHb: IUI0Th, KOKa, BOJIOCHI, KPOBb, BhIPAIIEHHBIE 1J1s1 KHOOPIOB.

° HckyccTBEHHBIN HHTEIIIEKT — 3TO HCKYCCTBEHHAsi HEHPOHHAS CETh, CITIOCOOHAsI K 00yUCHHIO
1 CaMOOOYYEHHIO.

2. Yro Takoe ciadblii HCKYCCTBEHHBIH MHTEILICKT?

° Cnalblil HICKYCCTBEHHBIN MHTEJUIEKT - 3TO MPOrpamMma, yCTpOMCTBO WIIM IPOrPaMMHO-
anmnapaTHbIM KOMIUIEKC, yMEIOLas penarh TOJIBKO HEKOTOPBIM KJIACC MHTEJUIEKTYaIbHbIX 3a/1a4.
° CnalpbIit ICKYCCTBEHHBIN HHTEIUICKT - 3TO KuOopr Mojaenu ot T-800 mo T-888.

° Cnalplif MCKYCCTBEHHbII HHTEIUIEKT - 3TO OJIHOCIONHAs HCKYCCTBEHHAs! HEHPOHHAS CETh.

3. Yro Takoe CUJIbHBINA UCKYCCTBEHHBIN MHTEIICKT?

° CunpHBIA UCKYCCTBEHHBIH MHTEJUIEKT - 3TO IPOrpaMMa, YCTPOHCTBO UJIU MPOTrPaMMHO-
anmnapaTHbI KOMIUIEKC, 10 CBOMM MHTEIUIEKTYalbHBIM CIIOCOOHOCTSM HU B YeM HE yCTYyMaroIiast
YEIIOBEKY.

° CuIIBbHBIN NCKYCCTBEHHBIN HHTEIUICKT - 3TO KHOOpr Mozenu ot T-900 u Bhie.

° CunpHBINA UCKYCCTBEHHBIA MHTEIUIEKT - ATO JII00ast r1yOoKasi HEMpOHHAS CETh, YMEIOIIast
pelaTth 3a1a4u KJIacCU(PUKALIUU U PErPECCU.

4. Uro Takoe dKcriepTHas cuctema?

° DKcrepTHas CUCTeMa - 3TO MPOrpaMMHasi CUCTEMA MO3BOJISIONIAs peniaTh 3a1a4u
MCKYCCTBEHHOT'O MHTEJUIEKTA C IIOMOIIBIO MPaBUII, CHOPMYIIHPOBAHHBIX IKCIIEPTOM, COCTABIISIONTNX
0a3y 3HaHUH O MPEIMETHON 00JIacTH.

° DKcIepTHas CUCTEMA - 3TO KOJUICKTHB SKCIIEPTOB B JAHHOH MPEeIMETHOM 00J1acTH,
pelaruxX UHTEIIEKTYaIbHbIC 3a1a4H.
° DKcrepTHas CUCTEMA - 3TO UCKYCCTBEHHAs! MHOTOCJIOWHAs HEHPOHHAs CETh.

5. UYro Takoe MamuHHOE 00ydeHue?



° MammnaHoe 00y4eHHe - 3TO MOIX0/] B HCKYCCTBEHHOM HHTEJUIEKTE, OCHOBAHHBIN Ha
MMOCTPOCHUM MOJIEJIEH (PEIIArOIINX MPABUII) MO JAHHBIM.

° MarmnHoe o0y4deHue - 3TO CUCTeMa 00y4eHHUsI TPU MOMOIIY UH(HOPMAIIMOHHBIX U
AJIEKTPOHHBIX TEXHOJIOTHUH.
° MammHHOoe 00y4YeHHe - ATO [eIeHANIPaBICHHOE 00bEKTUBHOE OTPAKEHHE JEHCTBUTEILHOCTH

6. UYto Takoe aHaIM3 JaHHBIX?

° AHaJIM3 TaHHBIX - 3TO U3BJICYECHUE 3aKOHOMEPHOCTEN U 3HAHUW U3 TaHHBIX.

° AHanu3 JaHHBIX - 3TO MOAX0J B MALIMHHOM 00y4€HUH, OCHOBAaHHbIHM Ha HCII0JIb30BaHUU
ri1yOOKHX HEMPOHHBIX CETeH.

° AHanu3 JaHHBIX - 3TO U3BJICUYEHNE 3aKOHOMEPHOCTEN ¢ IIOMOIIbIO 3HAHUM,

c(hOpMyITUPOBAHHBIX IKCIIEPTOM.

7. UYto Takoe oOydJaroriasi BRIOOpKa?

° OOyuaromias BEIOOpKA - 3T0 HAOOp 0OBHEKTOB (BXOJIOB) C U3BECTHBIM JIJISl KAXKI0TO O0OBEKTA
3HA4YEHHEM OTBETa (BBIX0J1a, METKHU, LIEJICBOM NIEPEMEHHOM).

° OO0yuaromias BEIOOpKA - 3T0 HA0Op 00BEKTOB, KOTOPHIE MOJIH30BATENb BRIOUPAET IS CBOETO
o0yJeHusl.

° OObyuaromias BEIOOpKA - 3T0 HAOOp 0OBEKTOB, KOTOPHIE YEIOBEK yaamsieT U3 0a3bl JaHHBIX
1t 9 HEKTUBHOTO OOYUCHHUS.

8. Uro Takoe oOy4yeHHE C yauTenem?

° OOy4eHHe ¢ yUYUTEIIEM - 3TO MIOCTPOSCHUE MOJICIIN 10 JTAHHBIM.

° OOyueHHe ¢ yIUTEIEM - 3TO PEIICHHUE 33/1a4 C MOMOIIBIO HHTEIUICKTYaIbHOTO MTOMOIIIHUKA.
° OOy4eHHe ¢ yUYUTEIIeM - 3TO 3aj1a4a pa3OMeHUs JaHHBIX HA TPYIIbBI OXOKUX JPYT Ha Apyra
00BEKTOB.

9. Yro Takoe oOyuenue 6e3 yanurens?

° OOyuenue 0e3 yUuTeNs - 3TO YCTAaHOBIICEHHUE CTPYKTYPHBIX CBOMCTB HaOopa 0OOHEKTOB.

° OOyuenne 6e3 yuuTels - 3T0 00ydeHHUE YeI0BeKa MM poOOTa MOJIE3HBIM HAaBBIKaM 0e3
WHTEJUICKTYaJIbHBIX IOMOIIHUKOB.

° OOyuenne 0e3 yuuTels - 3TO 3aja4a ONpeAeIICHUs 10 JaHHBIM KaTerOpPHAbHBIX 3HAYCHHIA.

10. Yro Takoe knaccuduxamms?

° Knaccudukanus - 310 3a1a4a 00yueHUs ¢ yYUTEIEM, B KOTOPOI OTBET - 3TO HOMEP KJiacca.
° Krnaccudukanus - 370 3a1a4a onpeaeseH s 10 JaHHBIM YUCIOBBIX 3HAYCHUH.
° Knaccudukanms - 3To 3a1a4a o0yueHus 6e3 yauTelsi, B KOTOPOH HEOOX0IMMO pa30ouTh

JAAHHBIC Ha I'PYIIIILI ITIOXO0XKUX O00BEKTOB.

11. Yro Takoe perpeccusi?
° Perpeccus - 310 3aaya 00y4eHHS C YIUTENIEM, B KOTOPOW OTBETHI IPHUHUMAIOT
KOJIMYECTBEHHBIE (UMCIIOBBIC) 3HAUCHHUSI.
° Perpeccus - 310 3aa4a, B KOTOpOit HEOOXOIUMO Pa30UTh MHOKECTBO OOBEKTOB Ha TPYIIIIbI
MIOXO0XKUX JIPYT Ha JIpyra 0ObEKTOB.

° Perpeccus - 310 3aaya 00ydeHHs ¢ YUHTENIeM, B KOTOPOW HEOOXOIMMO ONPEIESITUTh 110
JTAaHHBIM HOMEp KJiacca.

12. Yro Takoe kiactepusanus?
° Knacrepusanus - 3To 3a7aua 00y4eHus 0e3 yuyuTessi, B KOTOpOr HEOOX0IUMO pa3OuTh
JAAHHBIC Ha I'PYIIIILI ITIOXO0XKUX 00BEKTOB.
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® KnaCTepmauI/m - OTO 3aJaa4a O6y‘leHI/I${ C YUHUTCIIEM, B KOTOpOﬁ H606XOI[I/IMO OIIpCACIINTD I10
JaHHBIM HOMCD KJiacca.

® KnaCTepmauI/m - OTO 3aJa4a O6y‘leHI/I${ C YUUTCJICM, B KOTOpOfI OTBCTBI IPUHHUMAKOT
KOJIMYCCTBCHHBIC 3HAYCHU .

13. Yro Takoe uepapxudeckas Kiactepusarus’?
° Hepapxudeckas KjacTepu3aius - 9TO 3aj1a4a o0yueHus 0e3 yuuTessi, B KOTOPOH HEOOXO0JMMO
MTOCTPOHTH UEPAPXHIO OOBEKTOB, B KOTOPOH BEPIITMHE COOTBETCTBYET «KJIACTEP», COACPIKAIIUIN BCE
O0O0BEKTHI, U Ha KAXKJIOM YPOBHE KaXK/IbIi KJIacTep pa3OMBacTCs Ha JIBa MK 00JIee MOIKIACTEPOB.

° Hepapxudeckast KjlacTepu3anus - 9TO 3a7a4a KIaCCH(PHUKAINU, B KOTOPOH KaxXIblii 00BEKT
MOKET UMETh HECKOJIbKO METOK.
° Hepapxuueckas KiacTepusalys - 3T0 METO/] PELICHUS 3aJaul KJIaCTepU3allii C IIOMOILBIO

HepapXxuu HEMPOHHBIX CETEH.

Caenyouue BONpockl MPeanoJiaraloT BBOJA YucJia.
OTBeT cnemyeT 3anucarh B CKOOKax.

14. PocT nereii B rpyIine JI€TCKOTO Cajia 3a/1a€TCsl CICAYIONIMMHU 3HAUCHUSIMH (B CM.):

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

° Haiinure menuany ()
° Haiigure HuxHUI KBapTUIIH ()
° Haiinure BepxHuii KBapTUib ()

15. Bec nereit B rpyIe JETCKOTO cajia 3a4aeTcs 3HaYeHUSIMU (B KT):

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

° Breraucnure cpemnnee ()
° BrluncinTe HECMENIEHHYIO OLIEHKY aucrepcuu s° ()
° Ha ocHOBe HECMEIEHHOM OTICHKH JUCIIEPCHH BBIYHCIUTE OIEHKY CPEIHEKBAIPATUICCKOTO

OTKJIOHEHHS S ()

16. Ha tectoBoii BeIOOpKe, copepxamieii 2000 nzo0pakeHnii KOTUKOB U codauek (950 KoTHKOB,
1050 cobauek), HelipoHHas ceTh coBepimiaa 202 omuOKu: 76 KOTHKOB ObLIH
KJ1accu(UIMPOBaHbI Kak cO0a4yku, a 126 cobauek — kak KOTUKU. CUnTAs MOJIOKUTEITLHBIM —
KJ1acc co0aueK, BEIYMCIUTE METPUKH:

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

OTBeT OKpYyIIHTE 10 3 MPABUIBHBIX MU(P TOCTE TECATUIHON TOUKH.

6. YueOHo-MeTOoqMUYeCcKOE U HMH(POPMALIMOHHOE 00ecreyeHue JUCIHILIMHBI

a) OCHOBHasl TUTEpaTypa:
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1. Cwmonun, /. B. BBenenue B HCKYCCTBEHHBIM MHTEIIIEKT: KOHCIIEKT JICKIIHIA: yueOHOe mocooue
/ . B. CmonuH. — 2-e u3sn., nepepad. — MockBa: ®DU3MATIINUT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — TekcT: a5ekTpoHHbIH // JIaHb: 3JIeKTPOHHO-OUOIMOTeUHAS
cuctema. — URL: https://e.lanbook.com/book/2325 (mata obpamenus: 20.05.2022). —
Pexxum noctyna: uist aBTOPU3. MOJIb30BATEICH.

2. Boponwuna, B. B. Teopus u npaktuka MammHHOT0 o0yueHus: yuedHoe mocooue / B. B.
Boponuna. — YubsHosck: Yal' TV, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — TekcT:
anekTpoHHbIH // JlaHb: anekTpoHHO-0nOIMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/165053 (mata obpamenus: 23.05.2022). — Pexxum goctymna: st

aBTOPU3. MOJIL30BATENECH.
0) JomoNMHUTENbHAS TUTEpaTypa:

1. bacanun I1./1., bezpyk K.B., Pagaesa M.B. Monenu u MeTo1bl MHTEJIEKTYaIbHOMN
MOJJICP)KKH MTPOLIECCOB MPUHATHUS pelnenuii: Yuebnoe nocodue. — Huxunit HoBropos:
Hwuxeropoackuit rocynusepcutet, 2018. — 129 c¢. ®onn 00pa3oBaTenbHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — nocryn

CBOOOIHBII.

B) porpammHuoe odecrieuenue u MuTepHeT-pecypcbl:

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. MartepuaibHO-TEXHHYECKOE o0ecriedeHne U CHUNITUHbI

[ToMenieHus: TpEACTABIAIOT CcO00W y4deOHbIE ayJUTOPHU /ISl TPOBENCHHS Y4YEOHBIX 3aHSATHIH,
MPEeIyCMOTPEHHBIX ~ IPOrpaMMoil  (JIEKIIMOHHOTO  THIMA), OCHAIIEHHbIE O0OpyJOBaHUEM U
TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS.

[TomenieHust Ui caMOCTOSITEIBHON PadOThl 0OYYAIOUINXCSl OCHAIIEHBI KOMITBIOTEPHON TEXHHKON C
BO3MOYKHOCTbIO HOJKIIOUEHUs: K cetu «MHTepHeT» U oOecrnedeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpeay.

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusamu OC HHI'Y nHampaBieHus MOATrOTOBKH
01.03.02 IlpuknangHas maremMaTHka U HHGOpMaATHKA.

CocTaBUTEIND: H.YO. 3o0moTBIX

Peuenzent(n)

3aBenytouuii kapeapoit AI'’/IM H.IO. 3onoTeix

[IporpamMma omoOpeHa Ha 3acelaHUU METOAMYECKOM KOMHUCCHMM  HHCTUTYTa WH(GOPMAIMOHHBIX
TEXHOJIOTHH, MaTeMaTHuku U MexaHuku oT 01 nexabps 2021 roxa, mpotokos Ne 2.
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