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Xumudeckuit (haKkyabTeT
(baxynprer / uactutyt / Grnan)

YTBEPXIEHO
pewenreM yuyeroro copera HHI'Y
npoTokoa Ne 6 ot 31 mas 2023 r.

PaGouasi nporpaMMa TUCHUINJIMHBI

BBenenne B aHAJIN3 TaHHBIX U
HCKYCCTBEHHbI HHTE/LUIEKT
(HaumenoBanue OUCYUNIUHBL (MOOYIIS))

YpoBeHb BbICLIEr0 00pa30BaHUs
bakanaspuar
(bakanaBpuar / marucTparypa / cenuaimuTer)

HamnpaBnenue moaroToBku / CrierraibHOCTh
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(YKazvleaemces K00 U HAUMEHO8AHUE HANPAsIeHUs: no02omosku | cneyuanvrocmu)

HanpasneHHocTs 00pa3zoBaTeabHOM MPOrpaMMbl
XuMHYecKasi TEXHOJIOTHSI BELLIECTB U MaTEpHaJIOB

(vkazvieaemces npogune | macucmepcras npoepamma | cneyuanuzayus)

dopma 00ydeHus
OuHas 0OYHO-3a049HAS

(ounas | ouno-3aounas | 3aounas)

Hwxnuit Hosropon
2023 ron Habopa



1. MecTto aucuunimHbl B crpykrype OIIOII

Ne MecTo AucUMIVIMHBI B Y4e0HOM
Bapu nJiaHe o0pa3oBaTeIbLHOM
aHTa NPOrpamMMbl

CTaHaapTHBII TEKCT AJ1 aBTOMATHYECKOT0
3amoJiHeHus1 B KOHCTpYyKTOope PITJ]

3 OT/M. PakynbTaTUBBI

JMucturnuna @T/].03 Beeoenue 6 ananu3 OAHHbIX U
UCKYyCCmMEeHHbLU unmelieKkm sBIeTcs (paKyIbTaTHBOM B
OOIT nanpanenwus moarotroBku 04.03.01 Xumus

2. Tlnmanupyemble pe3yabTaThl 00y4eHHUs 10 JUCHHUILINHE, COOTHECEHHDbIE C MJIAHUPYEMbBIMU
pe3yJibTaTaMHU OCBOEHHUsI 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIeTeHIUAMH U HHIAMKATOPaMU

JOCTHIKCHUSA KOMHeTeHHHﬁ)




dopmupyeMble

IInanupyemsie pe3yabTaThbl 00y4eHHUSs 110 JUCHUILIMHE

KOMIIeTeHIIUH | (MOYJII0), B COOTBETCTBHHU C HHANKATOPOM /I0CTHKEHHUS
(kox, KOMIETCHIINH HaumenoBaHue
co/iepXKaHue HNuaukarop OIIEHOYHOT0
AOCTHKEHU S
KOMIIETEHLIHH) Pe3yabTarnl 00yyeHus cpeacrsa
KOMIIeTEeHIIUH
MO AUCHUIIHHE
(xom, comepikanue
WHIMKATOpa)
OMK-5 Cnoco6eH OMK-5.1.  McnonbsyeT | 3HAET COBPEMEHHBIE CobecenoBanue
MCro/Ib30BaTh COBPEMEHHble IT- | uHDOpPMAITMOHHBIC TEXHOJIOTHH U Tect
cylecTaylowme TexHonorum npu cbope, | yaccupUKAIUIO IPOrPAMMHBIX

nporpammHble
NPOAYKTbI U
MHPOPMaALMOHHbIEe
6a3bl faHHbIX gnA
peleHnn 3agau
npodeccMoHanbHOM
0eATeNbHOCTU C
Yy4YEeTOM OCHOBHbIX
TpeboBaHuin
MHPOPMaLMOHHOWN

6e3onacHocTn

aHanuse, obpaboTke WU
npeacTaBaeHUn
nHdopmaumm
XMmmM4yeckoro npoduna

CPEICTB ¥ BO3MOXHOCTHU UX
MIPUMEHEHHUS IJIs1 PEIICHUS
MPaKTUYECKHX 3aj1a4, B TOM YHCIIe
OTEUECTBEHHOT'O MPOU3BOJICTBA MIPU
pelIeHnu 3aaa4 npodeccnoHanbHOMI
NEeSTeILHOCTH.

YmMmeer peuiaTb NPAKTHYCCKHUEC 3a/la4u C

ITOMOLIbIO COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH U
KJIacCU(UKALUK TPOrPaMMHBIX
CPEICTB.

NmeeT nmpakTHYECKHI OMBIT
MIPUMEHEHHUS COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH 1
KJ1acCu(UKALUU TPOrPAMMHBIX
CPEACTB ISl PEIICHUS TPAKTUYECKUX
3a71a4, B TOM YHUCJIE OTE€YECTBEHHOI O
MPOU3BOJCTBA MMPU PELICHUH 3a]1a4
npodeccnoHaNbHOM e TENbHOCTH.




JACATCIIBHOCTH

YMeeT IpUMEHSTh COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHU U
IIPOrPAMMHBIE CPEJICTBA, B TOM YUCIIE
OTEYECTBEHHOT'O MTPOU3BOJICTBA, ITPU
pelieHny 3aaad npodeccuoHanbHOMI
JEATEIIbHOCTH

NmeeT npakTMUECKHM ONBIT
NIPUMEHEHHUS COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN U
MIPOIPAMMHBIX CPEJICTB, B TOM YHUCIIE
OTEYECTBEHHOT'O MTPOU3BOJICTBA, ITPU
pelieHnu 3aaad npodeccnoHanbHOMI
eATEIIFHOCTH

ONK-5.1.  McnonesyeT | 3HAET NOPSIOK ITOUCKA U aHAIH3a IIpakTnyeckoe
COBpeMeHHble IT- | TeXHUYIECKOW JOKYMEHTAIMH 110 3aJaHue
TeXHONOTMK Npu C60Pe, | ycr10/IL30BAHMIO TIPOTPAMMHOTO
aHa/use, 0bpabotke W | ohericrpa, BHIGOPA M UCIIONB30BAHMUS
nPeACTaBNERUM HEOOXOAUMBIX (PYHKITUI TPOrPaMMHBIX
;:f:gfg‘cii?s npoduns | CPEACTB M1 PELICHHS KOHKPETHOU

3a/1a4H.

YMeeT HaxO0IUTh U aHAJTU3UPOBATh

TEXHUUYECKYIO JOKYMEHTAILUIO 110

HCII0JIb30BaHUIO ITPOIrPAMMHOIO

CpeACTBa, BEIOMPATh U UCIOIH30BATh

HE00X0AUMBIE PYHKIIUH ITPOrPaMMHBIX

CPEICTB JJIsl pELIEHUS] KOHKPETHOM

3a/1a41

MMeer nmpakTHYECKUH OIBIT IOMCKA U

aHaJIN3a TEXHUYECKON TOKyMEHTALUN

10 UCIIOJIb30BAHMIO IPOTPAMMHOI0

CpeACTBa, BIOOPA U MCIIOJIb30BAHMS

HEOOXOAUMBIX (PYHKITH IPOTPAMMHBIX

CPEICTB JJIsl PELIECHHS] KOHKPETHOM

3a/1a41
OnK-5.2. Cobnopaet 3HaeT COBPEMEHHbIE [IpaxTrueckoe
HOPMbI WH(POPMAIMOHHBIE TEXHOJIOTHUH U 3aJlaHue
MHGOPMALMOHHOM MPOTPaMMHBIE CPEJICTBA, B TOM YHUCIIE
besonacroctns OTEYECTBEHHOTO IIPOU3BOICTRA, TIPH
MPOGeccuoHanbHON peleHny 3aa4 npoQecCuoHaNbHOM
AeATEeNNIbHOCTU

3. CTpyKTYpa U cojiep:KaHue TMCHUILIHHbI

3.1. TpynoeMKoCTb M CHUINJIHHBI




Ounas ¢popma 00yueHust

OO0masi Tpy10eMKOCTH 13ET

YacoB 1o yueOHOMY ILIAHY 36

B TOM YHUCJIE

ayIMTOpPHbIE 3aHATHS (KOHTaAKTHAasi padoTa):

- 3AHATHSA JIEKIIHOHHOT'0 THIIA 8
- 3aHATHS CEMHMHAPCKOIr0 THIA

- TeKyluii KoHTpoJb (KCP) 1
caMoCTosITe/IbHAsA padoTa 19

[IpomexyTouHasi aTTecTAlUs — 3a4eT

3.2. Conep:xkanune TUCHUTLTHHBI

B ToMm ducne
KonrakTHas pa6ora (padora Bo | Cam
B3aHMO/IEHCTBHH C 0CTO
npenojgasaresiem), yacol. 13 Hux | saren
LHas
a0o
Bcero p
3aHdAaT | 3aHAT Ta
(4acel) | 3ausTun
us usA 00yu
JEeKIHOHH Bcer
HanmeHoBaHMe 1 KpaTKoOe coiep:KaHue CeMHH | Jadop alil
oro 0
Pa3aesioB M TeM THCHUTLTHHBI apCKo | aTOPH eroc
THIIA
ro oro 1,
THIA | THIA yac
bl
Oun | Oun
Ounas | OuHas as a1
Ounasg, Ounas, , , ’ ’
OYHO | OYHO
OYHO- OYHO- OYHO- | OYHO-
3a04Hasg | 3a04yHas | 3a0YH | 3a04H
3a04 | 3a04
ast ast
Hasg | Hag
1. TTocTaHOBKM U IpUMEPHI 3a]a4 2 4
2. Beenenue B s13b1k Python 2 4
3. OnucarenpHasi CTATUCTUKA U Pa3BEIOYHBIN 5 5 4
aHaJIN3 JaHHBIX
4. 3agaun KIacCUPUKALMKA U PETPECCUU 2 2 4
5. 3agaun oOyueHus 0e3 yuuTes 2 2 4
Htoro 36 8 8 20

3aHATUS CEMUHAPCKOTO TUIIA OPTaHU3YIOTCS, B TOM YUCIIe B (popMe MPAKTUYECKON MOATOTOBKH.
[IpakTHyeckas MOAroTOBKa HarpaslieHa Ha (GOPMUPOBAHHE U Pa3BUTHE 3HAHUH, YMEHUN U HABBIKOB
MPUMEHEHUSI COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTMM, B TOM YHCIE OTEYECTBEHHOIO
MIPOM3BOJICTBA, NPU PEUICHUH 3a/1a4 MPOPECCUOHANBHON JAESITEIbHOCTH.




Texkymmii KOHTpOJIb YCHEBAaEMOCTU peanusyerca B (opme coOeceloBaHUs, TECTHPOBAHUSA U
MIPAaKTUYECKUX 3aJaHUM.

[IpomexyTouHast aTTeCTalys MPOXOJUT B TPAAULIUOHHOM hopme (3a4er).
4. YueOHO-MeTOANYeCKOe o0ecrieYeHrne CaMOCTOSITeIbHON padoThl 00y4aOIINXCs

CamMocTrosTenbHas pa60Ta CTyACHTA NpU U3YyYCHHUU JUCHUIIINHBI «BBCIIGHI/IG B aHaJIU3 JaHHBIX U
I/ICKyCCTBeHHbe/'I HHTCJUICKT» BKIKOYACT BBIIIOJIHCHUC MPAKTHUYCCKUX 38,I[21HPII>1 noa KOHTPOJEM
npenoaaBareysd U MOoAroToOBKY K 3a4CTy.

KOHTpOJ’IBHHe U TECTOBLIC BOIIPOCHI, MPAKTUYCCKHUE 3aJaHUA IOJI1 IPOBCACHUSA TEKYIIETO KOHTPOJIA U
HpOMe)I(YTOHHOﬁ ATTCCTAlUU 110 UTOIraM OCBOCHHA JUCHHUIIJIMHBI IIPUBCICHLI B II. 5.2.

5. @®oH/T OLIEHOYHBIX CPEICTB JIJIs MPOMEKYTOYHOMH ATTECTAMH 10 TUCIHUTIHHE (MOIYJII0),
BKJIIOYAIOIINHI
5.1. Onucanue MIKaJI OCHUBAHNUS Pe3yJIbTATOB 00y4YeHHUs 10 JUCHHUILIMHE



YpoBeHnb

IIxana oneHuBanust chopMHPOBAHHOCTH KOMIIETEHIM I

chopmupo
Hey/AO0BJIe JIOBJIETB
BAHHOCTH y ¥ O0YeHb NpeBoCcxo
IJIOXO0 TBOPHUTE] | OPUTEIbH X0pOouIo OTJIMYHO
KOMIIETCHII p P p XOpo1Io THO
-~ bHO 0
(MHIUKATO
pa
JOCTHKEHH
a He 3aureno 3auTeHo
KOMIIEeTEHII
uif)
OtcytcTB
W€ 3HAHUM
TeopeTuye v VpoBeHs
OBCHb .
CKOTO Yposens | MuHuman P . 3HaHUU B YpoBeHb
Marepuaia o 3HAHUU B N YpoBeHb
3HAHUI BHO o0BeMe, 3HAHHUI B .
o0BeEME, 3HaHUH B
HUXKE JIOTTyCTUM COOTBETCTB | 00OBEME,
. COOTBETCTB o0Beme,
MHHHMAIb | bIA FOLIEM COOTBETCT
HeBo3mox YIOIIEM y MpEBbIIIA
HBIX OBCHb nporpaMme | BYIOIIEM
3 HOCTB P . porpamme poTp 4 1011(S Y
SHAHWUA TpeOOBaHM | 3HAHUH. IIOATOTOBKU | IIpOrpaMm
OLCHUTDH . i IMOArOTOBKHU il IIporpamMm
n. Umenu OITYIICH . Jlommymeno | €
ITOJIHOTY i . Jonymeno Y y
o MECTO 0 MHOTO HECKOJIBKO | IOATOTOBK
SHaHWHU 5 5 HECKOJBKO 5 IMOATOTOBK
BIC HE BIX HECyIleCTBE | U, 0e3
Bcencteu | TPY Py HErpyOBIX i ’ H.
OIINOKH. OIINOKH. HHEBIX OImHnOOK.
€ OTKaza ommGoK
06yyaIoI omuOOoK
€rocs oT
OTBETa




[Iponemonc [Iponemon
IIponemoH | TpupoBansl | [IponeMoHC | cTpupoBaH
CTPHUPOBAH | BCE TPHUPOBAHLI | LI BCE ITponemon
OrcyTets | [py PP Prp P
Bl OCHOBHEIE BCE OCHOBHBIC | CTPUPOBAaH
ne pelIeHun
OCHOBHBIE | YMEHHUS. OCHOBHEIC YMEHHUS, BI BCE
YMEHHS. Pemrensl YMEHHSL. pelIeHBI OCHOBHBIC
HBIX BIX 33724
. Pemensr BCE Pemennr BCE YMEHUS,
YMEHHUH.
HE THUIIOBBIE OCHOBHEIE BCE OCHOBHEIC | PEIICHBI
HeBo3mox | ponemon
3aJ1a4M C 3aJIa4M C OCHOBHEIE 3a/1a4M C BCE
HOCTb
CTPHPOBAH | yorpy6piM | HerpyObIMH | 3ajaum. OTJEIbHBl | OCHOBHBIE
OLIEHUTH
Ymenus bl u ommubkamu. | BelmomHeH | mu 3a7a4H.
HaJIU4Hue
. OCHOBHBIC | (//iGkamu | BeimonHen | bl Bce HecyiiecT | BeimonHeH
yMEHUM )
yMCHUA Bl BCE 3aJlaHusl, B | BEHHBIM BI BCE
BCJIEICTBH
Nmenn BrimonuneH | 3amaHus, B | IOJHOM HegoYeTa | 3aJaHusl, B
€ OTKasza I
MECTO bl BCE IIOJTHOM o0BeMe, HO | MH, IIOJTHOM
o0yuarolg
6 3aaHusl, o0beMe, HO | HEKOTOpbhIE | BBIMOJHEH | 0ObeMe
erocs oT rpyosBIC 5
HO HE B HEKOTOpLIE | C bl BCE e3
OTBETA OLLIMOKH. p
IMOJIHOM c HeJ04YeTaMHM | 3aJlaHusl B | HEOOYCTOB
obneMe. HeJ0YeTaMU IIOJIHOM
o0BeMe.
OtcytcTB
IIpu
ne Nwmeetcs
puagenns | PCHCHIM |y pmnmans 1 [Tponemon
N POJIEeMOHC
Marepual CTAHAAPTH | gy [Iponemonc | crpuposan | [Ipogemon
BIX 3aJa4 TPUPOBAHBI
OM. Habop 5 TPUPOBAHBI | bl HABBIKA | CTPUPOBAH
a30BLIE
Hesosmox | ¢ HAaBBIKOB 0a3oBble npu TBOPYECKHU
IPOEMOH HABBIKH TIPH .
HOCTB TSt HAaBBIKH MPU | PEIIEHUH | W TIOJXO0]
CTPUPOBAH pEHICHNHN
OLICHUTH perieHus pereHnn HECTaHJap | K
Hasrnikn I 6a30BEIE CTaHJAPTHBI
HaJIu4ue CTaHJapTH CTaHJAPTHBI | THHIX PEIICHUIO
HaBBIKH. X 3ajaq1c
HaBBIKOB BIX 3aJ1a4 C X 3a1a4y 6e3 | 3amau 0Oe3 | HecTaHIap
HEKOTOPBIM 5 5
BCJIEICTBU HEKOTOPEI OIIMOOK U OIIMOOK M | THBEIX
HNmenn p "
€ OTKa3a MECT MH HEJ0YETOB. | HEAOYETOB | 3ajad.
€CTo HeIoYEeTaMU
oOyyarorg rpyGbie HeJoueTa
erocs oT OMMBKIH MH.
OTBETa




IIIxaja OLeHKH NPH MPOMEKYTOYHOMN aTTecTAUNHU

OueHnka

YpoBeHb IOATOTOBKH

3a4TCHO

IIpeBocxonHO

Bce xoMmeTeHIInM (YacT KOMIIETEHIINI ), HA ()OPMHUPOBAHUE
KOTOPBIX HalpapjieHa JUCLUIUIMHA, C(POPMUPOBAHBI HA YPOBHE
HE HUKE «IIPEBOCXO/IHO

OTJINYHO

Bce xommereHuu (4acTh KOMIETEHIMH), HAa (OPMHUpPOBAHHE
KOTOPBIX HallpaBlieHa AUCLUUIUINHA, CPOPMHUPOBAHBI HA YPOBHE
HE HWXKE «OTIMYHOY», NMPU ITOM XOTS OBl OJHA KOMIETECHIUS
c(OopMHpPOBaHA HA YPOBHE «OTJIIMYHO»

Ouenpb x0po1Io

Bce kommereHnuu (4acTh KOMIETEHIMH), HAa (OpMHUpPOBAHHE
KOTOPBIX HaIlpaBjieHa AUCUUILUINHA, CPOPMUPOBAHBI HA YPOBHE
HE HW)KE «OYEHb XOpOIIO», MPH 3TOM XOTS OBl OjAHA
KOMIIETEHIMsI C(POPMUPOBAHA HA YPOBHE «OUYEHb XOPOLIO»

Xopomo

Bce xommereHnuu (4acTv KOMIEeTEHIUH), Ha (OpMUPOBaHUE
KOTOpBIX HaIlpaBjeHA AUCLMUILIMHA, CPOPMUPOBAHBI HA YPOBHE
HE HUXKE «XOpOIIO», MPHU ITOM XOTs ObI OJIHa KOMIIETECHLUS
c(OopMUpPOBaHA HA YPOBHE «XOPOLIO»

Y 10BIIETBOPUTEIBLHO

Bce xommereHnmu (4acTé KOMIIETEHIMIA), Ha (popMupoBaHue
KOTOPBIX HaIlpaBJeHA JTUCLMILIMHA, C(OPMUPOBAHBI HA YPOBHE
HE HUXKE «YyJIOBJIETBOPUTEIBHO», IIPU 3TOM XOTS ObI OJHA

KOMIETEeHLUs chopMHpoBaHa HA YPOBHE «YAOBJIETBOPUTEIHHOY

HE
3a4YTCHO

Hey,I[OBJIeTBOpI/ITeJ'ILH
(0)

XoTrss Obl OgHA KOMIIETEHIIUSI CPOpPMHUpOBaHA HA YpPOBHE
«HEYAOBIETBOPUTEIBHO», HH OJHA U3 KOMIIETCHIUNA He
chopMupoBaHa Ha YPOBHE «IIJIOXO»

Tlnoxo

XoTrss Obl OgHA KOMIIETEHIUSI CPOpPMHUpPOBAHA HA YpPOBHE
«IITIOX O

Kpurepnuii oneHUBaHNS 0TBETOB HAa THIIOBbIE KOHTPOJIbHBIEC BONPOCHI /151 co0ece0OBaHusA U

BOIIPOCHI K 3a4€TyY

Pesynbrathr oTBeTA Orenka
CTyzmeHT aai pa3BepHYTHIN OTBET Ha BCE 3a4TEHO
BOIIPOCHI.
CTyneHT OTBETUII TOJIBKO Ha YacTh BOIIPOCOB HE 3a4TeHO
VJTH JTAJT HEPa3BEPHYTHIA OTBET HA BCE BOMTPOCHI.

Kpurepuii oueHuUBaHHSA NPAKTHYECCKUX 3aJaHUH

PesynbTarsl paboTh

Or1enka

Bce nmpakTudeckue 3a1aHus BBIIIOJIHEHBI B 3a4TEHO
MIOJIHOM 00beMe U B cpok. OnucaHue Bcex
ATAIoB BBHIIOJIHEHHUS 33JaHUH, KO U
pe3ynbTaThl paboThl MPEICTaBIECHbI
IIPENoaBaTellto.

BrInonHeHbI HE BCE MPAKTUYECKUE 3a1aHUS WK HE 3a4TEHO
BBITIIOJIHCHBI HE B ITOJTHOM 06T)CMG
(mpencTaBieHO HE MOJIHOE OMMCAHKE TAIOB
BBITIOJTHCHUS 3aJJaHUH, KOJI paboTaer




HEKOPPEKTHO, Pe3y/IbTaThl pa0OTHl HE
IIPEICTaBJIEHBI IPENOIaBATENIO).

IIkana oueHKH pe3yJIbTaTOB TECTUPOBAHUS

Bamabl, %0 | Ouenka cpopMuUpPOBAHHOCTH
KOMIIETeHIIH U
80-100 3a4TEHO
0-79 HE 3a4TCHO
5.2. TunoBbie KOHTPOJIbHBbIE 32IaHUS] UJIM HHbIE MATEPHAJIbl, He00X0AMMBbIE J1JI51 OLEHKH

pe3yJabTaToB 00y4eHHusI

5.2.1. Bonpocsl K 3a4eTy 1o JUCIUNJINHE «BBeeHne B aHaM3 TaHHBIX H UCKYCCTBCHHBINH HHTEIUICKT)
AJis1 oleHKH cpopmupoBanHocTH KommneTreHnnu OITK-5

Bompoc Kox kommerennnu

1. YTo Takoe UCKYCCTBEHHBIN UHTEIIEKT? OIIK-5
2. Yro Takoe cnalblii (CHenHUaTu3upPOBAHHBIA WM TPUKIATHON) OIIK-5
UCKYCCTBEHHBIN MHTEIJIEKT?

3 YT0 Takoe CHIIbHBIN UCKYCCTBEHHBIN MHTEIIEKT? OIIK-5
4 Uro Takoe sKcIepTHas cucrema? OIIK-5
5. Yro Takoe MalInHHOE 00y4eHue? OIIK-5
6. UYro Takoe aHaNMU3 TaHHBIX? OIIK-5
7 Yro takoe oOyueHue ¢ yuurenem? OIIK-5
8 Urto Takoe oOydvarorias BeIOOpKa? OIIK-5
9. UYro takoe oOyueHue 6e3 yunress? OIIK-5
10. Uro Takoe kinaccudukanus’? OIIK-5
11. Yro Takoe perpeccus’? OIIK-5
12. Uro Takoe kiactepuzanus? OIIK-5
13. UYro Takoe nepapxuueckas KjiacTepusanus? OIIK-5

5.2.2. TunoBble KOHTPOJIbHBIE BONMPOCHI /Ui codecel0BaHHs A OUEHKH CPOPMHPOBAHHOCTH
komnerenuu _OIIK-5 (muankarop komnerennun OIIK 5.1)

Ha coGecenoBanuu npoBepsieTcs, Kak CTYAEHT OCBOMJI OCHOBHBIE MOHATHA. OH JOKEH YMETh /1aBaTh
pa3BEpPHYTHIN OTBET HA CIEAYIOLINE BOIIPOCHI.

UYTO Tako€ NCKYCCTBEHHBI NHTEIUIEKT?

Uro Takoe ciadblii (CiennaaTu3upOBaHHbIN WU MPUKJIAJHOMN ) HCKYCCTBEHHBIN UHTEIIEKT?
UTto Takoe CHIIbHBIA UCKYCCTBEHHBI MHTEIUICKT?
Uro Takoe rirybokoe o0yueHue?

Uto Takoe skcnepTHasa cucrema’?

o a0 bk~ 0w

Urto Takoe MamuHHOE 00yueHue?



7. UTto Takoe aHanu3 TaHHbIX?
Yro takoe oOyueHHe ¢ yuurenem?

Urto Takoe oOy4varomias BeIOOpKa?

10.  Yro takoe oOyueHue 6e3 yaurens?

11. Uro Takoe kinaccudukamus?

12. Uro Takoe perpeccusi?

13. Urto Takoe KiacTtepu3anus?

14. UYro Takoe uepapxuueckas KjiacTepusanus?

15. OcHOBHBIE OMOJIMOTEKH W MPOTPAMMHBIE CPEICTBA JJIs PEIICHUS 3aja4 aHajdu3a JaHHBIX U

MalIMHHOTO 00yUYeHUSI.

5.2.3. TunoBble NpakTUYECKHe 3aJaHU 151 olleHKH copmupoBanHocTu komneTtenuun _OIIK-5

[TpakTHdeckue 3aJaHus HAINPABJICHBI Ha (POPMUPOBAHWE W KOHTPOJb Y OOYYAIOIIMXCS WHIUKATOPOB
kommereHimit OITK-5.1, OIIK-5.2. [IpakTtudeckue 3agaHus BBITOJHSIOTCS B BUAC Jupyter-HoyTOyka u
MpecTaBiIsieT co00il JOKYMEHT, COACpIAIMid OIMCAaHWE BCEX JTAllOB BBINOJIHCHUS pPAOOTHI, KO,
pe3yIbTaThl U BHIBOJIBI.

1. Dcce “Moe moduMoe MPUII0KEHNE, UCTIONb3Y0IIee TEXHOIOTUIO UCKYCCTBEHHOT'O HHTEIIIIEKTa”
2. [Mpaktrueckoe 3aaanue “Ilporpamma ua Python “Yranaii uucino”.
a. Hanucatps nporpamMmy, KoTopasi yMeeT UrpaTh ¢ YeJIOBEKOM B Urpy “Yranai uucino”. [IporpamMma

3arajipIBaeT ciy4anHo uucio ot 1 1o 100. Yenosek nomkeH yranaTs ero. st 3TOro oH AeiaaeT HeCKOIbKO
(ne Oonee 7) MONBITOK, Ha3bIBasi KAKOE-TO YUCIIO B 3TOM Juana3zoHe. Ha kaxayro MOMBITKY yeloBeka
KOMITBIOTEp TOBOPHT, Yraial YeIOBEeK WIN HET, U B CIIydae, €CJIM YeJIOBEK He yraJiall, O0oiblle Wi MEHbIIIE
3araJlaHHOe YHWCJIO YHMCJIa, Ha3BaHHOro uyenoBekoM. Hamummre Ttakyto mnporpammy. /[lnsg BBoaa
uH(OpMaIMK YeTOBEKOM ucnonb3yiite GyHkiwro input(). s BeiBoaa - print().

b. Peanuzyiite mporpamMmy, urparoiyto B urpy "Yramaai uncio", HO 4eJOBEK U KOMITBIOTEP MEHSIOTCS
pOJISIMH.

3. [IpakTnueckoe 3ananue “Pa3Be1ouHbIN aHAIN3 JaHHBIX .

1. Haiigute nnTepecHble JaHHBIE, C KOTOPHIMU BBl XOTUTE padoTaTh. PekoMeH1yMbIe peCcypChI:

https://www.kaggle.com/datasets, https://www.kaggle.com/competitions,
https://archive.ics.uci.edu/ml/index.php. Pekomenayercst paboTath ¢ TaOMIMYHBIMU JAHHBIMU B HECKOJIBKO
JIECSITKOB MPU3HAKOB (CTOJIO1I0B), HECKOJIBKO THICSY (CTPOK).

2. OnuiuTe, 9TO MPEACTABIISIOT U3 Ce0s ATH TaHHBIE, KaKWe MPU3HAKH, TTOYEMY OHU BaM UHTEPECHBI.
3. [TpumennTe K TaHHBIM MOIXOSIINE METOABI OYHCTKH (OOPHOBI ¢ BHIOpOCAMH U MPOMYIIIEHHBIMU
3HAUYEHUSIMU) U BU3yanu3auuu. CrenaiTe BHIBOJBI.

4, CremnaiiTe BBIBOIBI

4, [IpakTrueckoe 3ananue “Pemenue 3anaun KiaccuGUKaIUy U perpeccun’’

a. JIJist TaHHBIX U3 3a/IaHUS 3 ONPEJICITUTE, KaKOH MTPU3HAK BBI OyIeTe ONPEIeISITh IO OCTATBHBIM. UTO

OTO 3a 3aJava: KJ'IaCCI/I(I)I/IKaI_II/II/I niIn perpeccym?
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b. [ToaroroBbTe NaHHBIE (OTMACIITAOMPYITE KOIMYECTBEHHbIE U OMHAPU3YIITE KaTeropuabHbIe

MIPU3HAKH).

C. Paz0eiiTi BEIOOPKY Ha 00YYAIOIIYIO ¥ TECTOBYIO.

d. OOyunTe HECKOJIBKO METOJOB MAIIMHHOIO oOyueHus (He MeHee Tpex, Hampumep, KNN,
RandomForests, MLP). CpaBHuTe Ka4eCTBO 3THX METOJOB Ha OOYYArOIEH U TECTOBOW BBIOOPKAX.

e. Crenaiite BBIBOIBI

S. [IpakTnueckoe 3ananue “Penienue 3aaun KiacTepu3anuu’”.

a. Jliis maHHBIX U3 3a1aHus 3 CHOPMYIUPYHTE 3a4a9y KIACTCPU3AIIHH.

b. OOyunTe HECKOJIBLKO METOMOB KilacTepu3aluu (He MeHee JBYX, Hanpumep, k-means, DBSCAN).

OObscaute Baml BeIOOp. CpaBHUTE pPe3ybTaThl paOOTHl AITOPUTMOB, a TAKIKE MOJTYICHHBIC PE3YIIbTATHI C
pe3ylbTaTaMu pabOThl METOI0B OOYUCHUS C yUUTEIIeM U3 3a/1aHus 4.
C. CremaiTe BEIBOIBI

5.2.4. TunoBble TeCTOBBIE BONPOCHI 151 onleHKH chopmupoBanHocTu komnerenuuu_OIIK-5
(uaaukaTop komnerenuun OIIK 5.1)

Bce BOIIPOCHI AJIbTCPHATHUBHbLIC

1. Yro Takoe HCKYCCTBEHHBIN MHTEIIEKT?

° W cKyCcCTBEHHBIN MHTEIIEKT — 3TO IPOrpaMma Wik yCTPOMCTBO, HMUTHPYIOILIEE
MHTEJUIEKTYyalbHbIE CIOCOOHOCTH YeTIOBEKa.
° HckyccTBEHHBIN MHTEIIEKT — 3TO KHOEP-MEXaHUYECKOE YCTPOMCTBO, HAIIOJIOBUHY —

YeJIOBEK, HaloJIOBUHY — MamuHa. [log HuM — 6oeBoe 11accu U3 runepcIuiaBa, ynpaniseMoe
MHUKPOIPOLIECCOPOM, IMOITHOCTHI0 OpOHMPOBAHHOE, OUeHb NpouHoe. Ho cHapyxu — xuBas
YeJioBeYecKas TKaHb: IIOTh, KOKa, BOJIOCHI, KPOBb, BhIpAIlEHHbIE JIIsI KHOOPIoB.

o NckyccTBEHHBIN MHTEIIEKT — 3TO UCKYCCTBEHHAsl HEHPOHHAs CETh, CIOCOOHAsI K 00yUEHHIO
U CaMOOOYYEHHUIO.

2. Yro Takoe cnadblil HCKYCCTBEHHBIH MHTEIICKT?

o Cnalblil HICKYCCTBEHHBIM MHTEJUIEKT - 3TO IIporpamma, yCTPOMCTBO MIJIM TPOrPaMMHO-
anmnapaTHbIM KOMIUIEKC, YMEIOIAsl PEIIAaTh TOJIbKO HEKOTOPBIHN KJIacC MHTEJUIEKTYaIbHBIX 3a/a4.
° Crna0bIii ICKYCCTBEHHBIM MHTEIUIEKT - 3T0 Knbopr moxaenu ot T-800 mo T-888.

° CnaO0plif MICKYCCTBEHHBIM HHTEIUIEKT - 3TO OJJHOCJIONHAs UCKYCCTBEHHAs HEMPOHHAs CETh.

3. Yro Takoe CUIbHBIN UCKYCCTBEHHBIH HMHTEIIEKT?

° CHnpHBINA UCKYCCTBEHHBIN MHTEIJUIEKT - 9TO IPOrpaMMa, YCTPONCTBO MM MPOTrPaMMHO-
anmnapaTHbIM KOMIUIEKC, [10 CBOUM MHTEJUIEKTYalIbHBIM CIIOCOOHOCTSIM HH B UEM HE YCTYTaoIas
YEIIOBEKY.

° CHITBHBINA UCKYCCTBEHHBIN HHTEIUICKT - 3TO Knbopr moeiu ot T-900 u Beire.

° CuJIbHBIM UCKYCCTBEHHBIM MHTEIUIEKT - 3TO J1t00ast riryOoKast HeHpOHHAs CeTh, yMEIoIIas
pelaTth 3aa4u KJacCu(UKaIUY U PETPECCUU.

4. Yro Takoe dKCriepTHas cuctema?

° DKcrepTHas CHCTeMa - 9TO MPOTrpaMMHasi CHUCTEMa TIO3BOJISIONIAs PeliaTh 3a1a4u
MCKYCCTBEHHOT'O MHTEJUIEKTA C IIOMOIIBIO MPaBmII, CHOPMYIIUPOBAHHBIX IKCIIEPTOM, COCTABIISIONIIX
0a3y 3HaHU# O MIPEeIMETHOI 00TIaCTH.
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° DKcIepTHas CUCTeMa - 3TO KOJUJIEKTHB SKCIIEPTOB B JAHHOM NMpeIMEeTHOI obacTw,
pelIaoX UHTEUIEKTYaIbHbIE 3a1a4H.
° DKcIepTHasi CUCTEMa - 3TO UCKYCCTBEHHAs MHOT'OCJIONHAs HEMPOHHAs CETb.

5. UYro Takoe MammHHOE 00y4YeHUE?

° MamunHoe o0y4deHue - 3TO MOAX0/l B UCKYCCTBEHHOM MHTEIUIEKTE, OCHOBAHHBIHM Ha
MMOCTPOCHUU MOJIENIEH (PEIIatoINX MPABUII) MO JaHHBIM.

° MaimnHoe o0y4deHue - 3TO CUcTeMa 00y4eHHUsI IPU MOMOIIY HH(GOPMALIMOHHBIX U
OJICKTPOHHBIX TEXHOJIOTHH.

° MarmnHoe 00y4eHue - 3TO LieJIeHanpaBIeHHOEe 00BEKTUBHOE OTPAKEHUE JCHCTBUTENLHOCTU

6. Yrto Takoe aHaM3 TaHHBIX?

° AHanu3 IaHHBIX - 3TO U3BJICUEHNE 3aKOHOMEPHOCTEW U 3HAHUH U3 IaHHBIX.

° AHanu3 1aHHBIX - 3TO MOJXO0/ B MAITUHHOM OOYy4YE€HHUH, OCHOBAHHBII Ha HCIOIb30BaHUHI
IYOOKUX HEMPOHHBIX CETeH.

° AHanu3 IaHHBIX - 3TO U3BJICYCHHE 3aKOHOMEPHOCTEH C MOMOIIBIO 3HAHHH,

chOpMYITMPOBAHHBIX IKCIIEPTOM.

7. UYrto Takoe oOyuaromiasi BEIOOpKa?

° OO0yuarorniast BRIOOPKaA - 3T0 HA00p 0OBEKTOB (BXOJIOB) C U3BECTHBIM JIJISI KAXKJIOTO OOBEKTA
3HAYCHUEM OTBETa (BBIXOJA, METKH, IIEJIEBOM MTEPEMEHHOM ).

° OO0yuaroriast BEIOOpKa - 3TO HA0Op 00BEKTOB, KOTOPHIE ITOJIB30BATEIh BEIOUPAET JJIsI CBOETO
oOyueHusl.

° OO0yuarorniasi BRIOOpKaA - 3TO HA0Op 0OBEKTOB, KOTOPBIC YESIIOBEK yaaIsieT U3 0a3bl JAaHHBIX
11 3 HEeKTUBHOTO 00YUEeHHUS.

8. Uro Takoe oOyueHue ¢ yuutenem?

° OOydeHue ¢ yduTeneM - 3TO MOCTPOCHUE MOIEIH 10 TaHHBIM.

° OOydeHHe ¢ yIUTEIIeM - 3TO PEIIeHUe 3a71a4 C IIOMOIILI0 HHTEIICKTYaTbHOTO ITOMOIITHUKA.
° OOydeHue ¢ yuyuTeneM - 3To 3a/1a4a pa30HeHNs JaHHBIX Ha TPYIIHI MOXO0XKUX APYT Ha Ipyra
00BEKTOB.

9. Yro takoe oOyueHue 6e3 yunress?

° OOyuenue 6e3 yuuTens - 5T0 YCTAaHOBIEHHE CTPYKTYPHBIX CBONCTB HA0Opa OOHEKTOB.

° OO6yuenue 6e3 yuurens - 7To 00yueHue YesIoBeKa Wik podoTa MoJie3HbIM HaBbIKaM 0€3
HMHTEJIEKTYaTbHBIX TTOMOIIIHUKOB.

° OO6yuenue 6e3 yuuTes - 3TO 3aj/ia4ya ONpeAesICHUs 10 JaHHBIM KaTerOpHaIbHBIX 3HAYEHUH.

10. Yro Takoe kimaccudukanus’?

° Knaccudukanus - 310 3a1aua 00y4eHHs C yIUTEIEeM, B KOTOPOH OTBET - 3TO HOMEp KJracca.
° Knaccudukanus - 370 3a1a4a onpeaeneHus Mo JaHHBIM YHMCIOBBIX 3HAUYCHUH.
° Knaccudukanms - 370 3agada 00yueHus 6e3 yauTens, B KOTOPOidl HEOOXO0UMO pa3OouTh

JAHHBIC Ha I'PYIIIBI ITOXOXKUX 00BEKTOB.

11. Yro takoe perpeccusi?

° Perpeccus - 310 3a71aua 00y4eHUs C yUUuTeNIeM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJIMYECTBEHHBIE (UHUCIIOBbIE) 3HAUEHUSI.
° Perpeccus - 310 33a7a4a, B KOTOPOH HEOOXOIMMO pa3OUTh MHOXKECTBO OOBEKTOB HA TPYIIIBI

MOXO0KUX JAPYT Ha Ipyra 0ObEeKTOB.
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L Perpeccus - 310 3a7a4a 00y4eHUs C yUuTeseM, B KOTOPO HEOOXOIMMO OIPEICTUTh I10
JTAHHBIM HOMEp KJIacca.

12. Yto Ttakoe kiacrepusarus’?

° Knacrepuzanust - 310 3a7a4a o0ydeHus 0e3 yuuTels, B KOTOPO HE00X0UMO pa3ouTh
JAHHBIC Ha TPYIIIBI IOX0KUX 0OBEKTOB.

° Krnacrepuzanust - 370 3a1a4a 00y4eHUs ¢ yIUTENIeM, B KOTOPOH HEOOXOIMMO ONPEACITUTH 110
JAHHBIM HOMEp KJIacca.

° Knacrepusanust - 370 3a7a4a 00y4eHUs C YIUTENIEM, B KOTOPOH OTBETHI MPUHUMAIOT
KOJIMYECTBEHHBIC 3HAUCHHS.

13. Yro Takoe uepapxuueckas KiacTepu3arus?

° Hepapxudeckas KiacTepuszanus - 9To 3a7ada o0ydeHus 06e3 yuurensi, B KOTOPOi HE0OX0 MO
MOCTPOUTH UEPAPXUIO0 OOBEKTOB, B KOTOPOW BEPIIMHE COOTBETCTBYET «KJIACTEP», CONCPIKAIINN BCE
O0BEKTHI, U Ha KAKJIOM YPOBHE KaX/IbIi KiIacTep pa30nuBaeTcs Ha J[Ba WK OOJIee MOAKIACTEPOB.

® I/IepapaneCKa;I KiacTepusanus - 9TO 3a/jada KJ'IaCCI/I(bI/IKaI_II/II/I, B KOTOpOﬁ KK bl 00BEKT
MOXKET UMETh HCCKOJIbKO MCTOK.
® I/IepapaneCKa;I KiiacTepusalus - 9TO MCTO/ PCHICHHA 3aJla4i KJIIACTCPU3alu C ITIOMOIIbIO

HepapXUy HEHPOHHBIX CETEH.

Caenyromue BONpOChI MPeANnoaaraT BBOJ YucIa.
OtaBer cieayeT 3anucaTbh B CKOOKax.

14. PocT nereii B rpyIime JETCKOTO cajia 3aaeTcs CIACAYIOMUMH 3HAaYCHUSIMU (B CM.):

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

° Haiinure meauany ()
° Haiinure HuokHuMi kKBapTUIb ()
° HaiinnTe BepxHuii KBapTUIIB ()

15. Bec nereil B rpyIie A€TCKOro caja 3a/1aeTcsl 3HaUeHUSIMU (B KT):

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

° Berurciure cpemnee ()
° BEIUICINTE HECMENIEHHYIO OLEHKY Juciepcuu 2 ()
® Ha ocnose HeCMeHIeHHOﬁ OLCHKU JUCIICPCUHN BLIYUCIIUTE OLUCHKY CPEAHCKBAAPATHUICCKOI'O

OTKJIOHEeHHU: S ()

16. Ha tectoBoii BeIOOpKe, comepixkamieir 2000 m3o0paxeHnit KOTUKOB U cobauek (950 KOTHKOB,
1050 cobauek), HeipoHHast ceTh coBeprimia 202 omuoOKu: 76 KOTUKOB OBLITH
KJIaccuGuIMpoBaHbl Kak cobauku, a 126 cobauek — kak KOTUKH. CUUTAs TIOJTOKUTEIBHBIM —
KJ1acc cobauek, BEIUUCIUTE METPUKU:

Accuracy ()
Error ()
Precision ()
Recall ()
F1-mepa ()



OTBet okpyriuTe 10 3 NPaBUWIBHBIX HUDP MMOCTIE JECITUYHON TOUKH.

6. YueOHo-MeTOoMYecKOe U HHPOPMAINIMOHHOE 00ecnieyeHre JUCITHIIMHBI

a) OCHOBHas JIUTEpaTypa:
1. Cwmonun, /. B. BBeneHnre B MCKYCCTBEHHBIM MHTEIUICKT: KOHCIICKT JICKIMI: ydeOHOe mocodue
/ . B. CmonuH. — 2-¢ u3a., nepepad. — Mocksa: DU3MATIINT, 2007. — 264 ¢. — ISBN
978-5-9221-0862-1. — Tekcrt: anektpoHublii // JlaHb: 2IeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/2325 (nara obpamienuns: 20.05.2022). — Pesxum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENEH.

2. Boponuna, B. B. Teopus u npakTuka MammmHHOTO 00y4deHus: yaeOHoe nocodue / B. B.
Boponuna. — YnbstHoBCcK: Yal'TVY, 2017. — 290 ¢. — ISBN 978-5-9795-1712-4. — Tekcr:
3JICKTPOHHBIN // JIaHb: 31eKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165053 (nara obpamienus: 23.05.2022). — Pexxum poctyna: s
ABTOPH3. MTOJIb30BATEIICH.

0) IONOJTHUTENbHAS JTUTEPATypa:

1. bacanun I1.J1., be3pyk K.B., Panaesa M.B. Mozenu u MeTo1bl MHTEIJIEKTYaIbHOM
MOJJIEP>KKU MPOLIECCOB MPUHATHS pelneHuit: Y4yebnoe nocodue. — Huxuuit HoBropos:
Huxeropoackuii rocynusepcuret, 2018. — 129 ¢. @ona 00pa3oBaTeabHbIX 3JIEKTPOHHBIX
pecypcos. Per. Ne 1703.18.06. URL: http://www.unn.ru/books/resources.html — noctymn
CBOOOHBIN.

B) MporpaMMHoe o0ecrnieuenue u IHTepHeT-pecypcehl:

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. MarepuanbHO-TeXHHYeCKOe o0ecnevyeHne JMCIHIIIMHbI

[TomemieHuss MNpeACTAaBIAIOT COOOM y4yeOHble ayAMTOPUM JUIs TPOBEIEHUS Y4YEOHBIX 3aHITUM,
NPEJYCMOTPEHHBIX HPOrpaMMOM  (JIEKIIMOHHOTO  THIA), OCHALIEHHblE O00OpyIOBaHMEM U
TEXHUYECKMMHU CPEACTBAMHU O0YUEHUSI.

[ToMerienust A1 CaMOCTOSATENIbHOM paboThl 00yJarOmUXCs OCHALIEHbI KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TOJKIIOUEHHUsT K ceTu «/HTepHeT» M oOecrmeyeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEay.

[Iporpamma coctaBneHa B cooTBercTBuH ¢ TpeboBanusmu PI'OC BIIO mo HampaBiaeHUIO MOATOTOBKH
18.03.01 «Xumuyeckasi TEXHOJIOTHUSI.

Cocrasutens: H.JO. 30m0TeIX
3asenyromuit kadenpoit AI'ZIM: H.FO. 3omo1hIx
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[IporpamMma onobpeHa Ha 3acelaHuU METOANYECKONH KOMUCCHHM XMMHUECKOro (akynbTeTa
ot 7 mas 2023 roaa, npotokos Ne 7.



