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BBenenne

1. Hasnauenue. OrieHOYHbIe MaTepHaibl (OICHOYHBIC CPEICTBA) MpPEAHA3HAYCHBI IS
HPOBEJICHHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOMN aTTecTallii 00ydJaroIuxcs,
U MIPEJCTABISIOT COOO0M COBOKYIMHOCTh KOHTPOJIbHO-M3MEPUTEIILHBIX MAaTEPHAIOB H METOJIOB HX
HCIIOJIB30BaAHUA JIA H3MCPCHHA YPOBHA  JOCTUIKCHHA 06y‘-IaIOH_II/IMCSI YCTAHOBJICHHBIX
pe3yJIbTaTOB O0YUCHHSI.

2. ®OC sBisieTcsl MPUIIOKEHUEM K ITporpaMme TUCHUIUIAHBI (Moays): «TectupoBanue u
KOHTPOJIb KaueCTBa MHTEIIEKTYaIbHbIX CUCTEM).

3. Pazpaborumk  Bunokypckuii  JI.JI.  moment  ngemaprameHTa  HHQPOBBIX,
POOOTOTEXHUYECKUX CUCTEM M SJIEKTPOHUKHU

4. IIposenena sxcneprusza POC.

HiieHsI DKCIIEPTHOM TPYIIIIBL:

[lpencenarens:  JlposmoBa B. WM., mpodeccop  nmenmaprameHta  IUPPOBBIX,
POOOTOTEXHUYECKUX CUCTEM U DJICKTPOHUKH

YsneHbl KOMUCCHHU:

Kpaxorkuna E.B., moneHt aenaprameHTa LU(POBBIX, POOOTOTEXHUYECKHX CHCTEM H
3JIEKTPOHUKHU

Huxomaes E.W., nomeHT nemnaprameHta HUGPOBBIX, POOOTOTEXHHMUYECKHUX CHCTEM |
AIIEKTPOHUKHU

[IpencraButens opranuzanuu-padoronarens: A. B. Hosukos, Hauansauk otaena ACYTII
000 «EHAC-Craspormonb»

SKCHepTHOC 3akmoueHue: POC no JAUCIHUITIIINHC «TeCTI/IPOBaHI/Ie U KOHTPOJIb KaueCTBa
HWHTCJUICKTYAJIbHBIX CHUCTEM» IMO3BOJIACT OLCHUTH YPOBCHb C(i)OpMI/IpOBaHHOCTI/I KOMIIETCHITUH.

PexoMeH10BaTh K MCIIOIB30BaHUIO B Y4EOHOM MpOIIECCE.

5. Cpox geiictBus @OC onpenensieTcss CPOKOM peaTn3aliui 00pa3oBaTeIbHON TPOTPAMMBL.



1. TlepeyeHb KOMIETEHIUI ¢ YKa3aHHeM 3TanoB UX GOpMHUPOBAHUSA B Mpollecce
0CBOEHHUs 00pa30BaTEJIbHON MPOrpaMMbl

YpoBHU Heckpuntopsl
c(OpMHUPOBAHHOCT MUHIMAIBHBIA U
W KoMmeTerIH(Hi), yPOBCH He MuHUMaNBHBII 5 BrIcoKuii
MHIMKaTopa (OB) JIOCTUTHYT YPOBEIHH Cpenumit yposent, YPOBEHb
(ynoBneTBOpUTENH (xoporo)
(HeynosneTBoput (oTH9HO)
HO) 4 damna
€JIBHO) 5 6ayoB
3 Gama
2 bayta
Komnemenyus: IIK-3
NK-3upn3.1 — | 3HaKoM ¢ | JdemoHCcTpHpYyeT 3HaeT IpUHIUIEL | J[eMOHCTpupyer
JemoHcTpHpYyeT OCHOBHBIMH 0azoBble 3HaHMA | QYHKIMOHUPOBAHUS riybokoe
3HaAHUA TCOPCTUYCCKUMU OCHOBHBIX MO[[eJ'IeI\/II nu Pa3IMIHbIX BUJIOB IIOHUMAaHUC
TCOPETUUCCKUX KOHICIIIIUAMUA u METOA0OB MAIIMHHOI'O HUHTCJIJICKTYaJIbHbBIX TCOPETUUYCCKUX
OCHOB NPUHIUIIAMUA 00y4eHus, Takue Kak | MoJeneH, UX | OCHOB
(GYHKIMOHUPOBaHUS | (YHKIIMOHUPOBAHU | MCKYCCTBEHHBIX CTPYKTYpPBI U | QyHKINOHUPOBAHH
HMHTEIIEKTYaIbHBIX 1 HEHpOHHBIX  ceTei. | 0cOOEHHOCTH a1
Mojenen n | uHTEIeKTyanbHEIX | CriocoOCH MPUMEHATH | O0y4eHHS. MHTEJJIEKTyaTbHBI
0COOCHHOCTH uX | Mopenei. He | ocnoBHble  Mmetons! | Ilpumenser X  Momenell W
o0ydeHus U | TOHUMAeT  CBS3U | ONTHUMM3AINA MIPOJIBUHYTHIE METOABI | CIIOCOOEH
ONITHUMU3AIAN MHTEJUIEKTYaIbHBIX | MOJENEH, Takue Kak | MAaIIMHHOTO cBOOOAHO
MoJIeTIed M METO/IOB | TPaJUCHTHBINA CITyCK | OOydYeHMs, Takhe Kak | IPUMEHSATh
u aIrOPUTMOB ryookoe oOydeHue, | pa3inuyHbIe MOACTH
00pabOTKU JTaHHBIX aHcaMOiu Mojeneit u | u METO/IBI
U MaIIUHHOTO PEKYpPEHTHBIE MAIIMHHOTO
o0yueHus. He HEeHpOHHBIE cetu. | oOy4eHus B
o0aaeT 3HaHUSIMH CriocobeH MpUMEHSATh | peaJbHBIX 3a/adax.
10 OIITUMH3AIIMHU U CIICHHUaIN3NPOBAHHBIC VYmMmeer
YIIy4IICHUIO METOJIBI ONTHMU3UPOBATH H
3¢ deKTuBHOCTH ONITHMU3AlNY, TaKHe | HACTPauBaTh
MHTEJUIEKTYaIbHBIX KaK TEHETHYECKHE | MOJEIH JUIst
MoJjenen JITOPUTMBI u | IocTikeHus 6oiee
CHMYJISIIIUS OTKUTa BBICOKOM
MIPOMU3BOIUTENHHOC
TH u
3¢ HEKTHBHOCTH.
Crniocoben
aHaJIM3MPOBaTh H
HHTEPIIPETUPOBATH
Ppe3yNbTaThl
paboTHI Mozeel u
npe/saraTh
YITy4IIeHUS "
WHHOBAIMOHHBIE
TIOJIXOJIbI
K-3yp32 — | Brigenser kpyr | OGmangaer Obnamaer riybokum | Brmameer BCEMH
AHanH3preT )5 3aaa4, rae JOCTAaTOYHBIM 3HAHUEM )5 aCIICKTaMH
TIPUMEHACT MIPUMEHUMBI 3HAHUEM u IIOHUMAaHHUEM aHaJIu3a u
HWHTCJUICKTYAJIbHBIC HWHTCJJICKTYaJIbHBIC IIOHHUMAaHUEM pa3InYHbIX MIPUMEHCHUA
METOAbI COrJIaCHO METOOBbI. He moxer OCHOBHBIX MHTCIUICKTYAJIbHBIX HWHTCJJICKTYaJIbHBI
peH_IaeMOI\/'I 3aJa4e OIMMCaTh IMPUHIUIILI HMHTCJICKTYaJIbHBIX METOO0B )51 ux X METOOOB.
u ocHOBHBIE | MeTon0B. CmocoOeH | MPUMEHEHHUS. CnocobeH permiathb
TEXHUKH  aHaJln3a | MPUMEHSTH Cnocoben  BbIOpaTh | Oousbive u
JIaHHBIX. He | pasnuunbile  meronsl | Hamboiee CIJIOKHBIE
criocobeH aHaIM3a JAHHBIX B | MOAXOMAIIMI  MeToX | MpogecCHOHATIBHBI
HPUMEHSTh 3aBUCHMOCTH OT | aHaiu3a JAHHBIX Ui | € 3aJa4uu c
0azoBble pemraeMol  3alaud. | CIOXHBIX 3aja4. | UCIIOJIb30BAaHHEM
uHTEeJUIeKTyanbHble | CriocoOeH MPOBOJIUTE | CIIOCOOCH COBPEMEHHBIX
METOJIbI JUISL | Ka4eCTBEHHBIN pa3pabaTbIBaTh U | WHTEJUICKTYaIbHBI




pelIeHusl TPOCTHIX | aHATU3 JAaHHBIX U | IPUMEHSThH X METO/IOB.
3amaq IenaTh BBIBOALI HA | COOCTBEHHEBIE Crocoben
OCHOBE TMOJYYCHHBIX | HHTEIUICKTyalbHbIC MPUMEHSTh HOBBIC
pe3yJbTaToB METOJIbI aHajau3a | Wi
JAHHBIX MOIU(UIIMPOBAHH
ple  METONBl A
YIy4IIeHUS
mporecca aHanmu3a
IaHHBIX
IK-3pun33 — | 3nakom c ocHoBamu | Criocoben coznaBath | Biaageer  6azoBeiMu | OOnamaer
[pumensier HHCTPYMEHTAIBHBIX | 0OJiee  CIOKHBIE W | HHCTPYMEHTAJIbHBIMU | TITyOOKUMHE
HHCTPYMEHTAIbHBIE Cpe/CTB HWHTEPAKTHBHBIC CpeiCTBaMU 3HAHHUAMH u
CpencTBa BU3YaITU3aI[IH BU3YaITU3aI[HH, BU3YyaTH3aI[HH HaBBIKAMU
BU3yaTH3aI[HN JIAHHBIX. MoxeT | ucrosb3ys JAHHBIX W  MOXET | BH3YyaIH3aluu
JIAHHBIX, B TOM YHUCJIE | CO3[aBaTh MPOCTHIC | AOMOIHHUTEIbHbIC paborate ¢ Oousiee | naHHBIX. Brageer
GOJIBIINX TaHHBIX JIHarpaMMbl, byHKIHH U | CIIOXHBIMU u | He TOJIBKO
rpaduky U TabIUIBI | HACTPOHKH 00BEMHBIMHU HHCTPYMEHTAJIbHBI
C MOMOIIBIO | HHCTPYMEHTOB. JAHHBIMHU. Wmeer | Mu cpencTBamMu, HO
0a30BBIX crocoOeH paboTaTh C | OIBIT paboTsl cl|m IIOHUMaHHEM
HMHCTPYMEHTOB, OosbIIMME 00bEMaMH | HHCTPYMEHTaMH, MPUHIIUTIOB
TaKUX Kak | JaHHBIX U | TakuMu Kak Tableau, | Bu3yamusaiuu
Microsoft Excel | ucrnonp3oBars Power BI wmu Python | manHbIX U
wi Google Sheets. | cpeacra ¢ makeramu A | 3ddexTuBHOrO
He moxer paborats | (uiabTpanuu U | BU3yaJlU3alUUu HCIIOJIb30BAHUSA
c HEOOJIBIIMMHU | COPTUPOBKU JUI | TAQHHBIX, M MOXeT | uBeta, (OpPMBI U
o0beMaMU [AHHBIX | aHaJIW3a [AHHBIX II0 | CO34aBaTh KOMIIO3UIUK IS
u CO3/1aBaTh | Pa3IUYHBIM HWHTEPAKTUBHBIC U | mepeaadu
MPOCThIE KpHUTEpHsIM. criocobeH | Ooree CIIOXKHBIE | HH(DOpMALIUH.
BU3yanu3aluu JAJsl | 100aBIsTh BU3YyaTH3AI[HH. CII0CO0EH
UX TPEJCTABICHHUS | JOMOJHUTEIbHBIE Crnocoben paboTath ¢ | CO3/7aBaTh
3JIEMEHTHI OONIBIIUMH HAOOpaMH | CIIOKHBIE u
BI/I3yaJ'H/I3aI_[I/II/I, TAKHUC JAaHHBIX, HpOBOHI/ITL BI)ICOKOI/IHTepaKTI/I
KaK aHuMauua HuiIn aHaJIn3 JAaHHBIX nu BHBIC
MPOCTPAHCTBEHHAS C03/1aBaTh BU3yaJIU3aIHUH IS
pasMeTka, Ui | BU3yaJu3aluy, OONBIINX JAHHBIX,
ynyquleHm[ KOTOpre IIOMOTar0T B I/ICHOJ’IL?)yﬂ
BOCHpI/IﬂTI/ISI JAaHHBIX. IIOHUMAHHUHN nu I/IHCprMeHTI)I nu
HCCIEL0BAHUU [IaKETHI itit:
IIAHHBIX BU3yaIHU3aIin
JIaHHBIX.
Brinonaser anaaus
NaHHBIX, CO31aéT
JamOop sl u

Npe3CHTAallMM ~ Ha
OCHOBE JaHHBIX, a
TaKKe
KOHCYJIBTUPYET U
oOygaer Apyrux B
obnactn

BU3yaIM3aIN
JTAHHBIX
MK-3yp34 — Ymeer | He cnocobeH | Criocoben Cnocoben pocturath | Crnocoben
HacTpauBaTh HacTpanBaTh HacTpanBaTh BBICOKOI HacTpauBaTh
rapameTpsl U | mapamerpsl THIIepIapaMeTpsl 3¢ peKTUBHOCTH rapameTpsbl u
rHIeprapaMeTpsl MHTEJUIEKTYAIBHBIX | MHTEJUIEKTYaIbHBIX 00y4eHus U | TUnepapamerpsl
UHTEJUIEKTYaIbHBIX MOJIENEN. MOJIENEH. (YHKITMOHUPOBAHHS oI JOCTHIKSHHUS
MoJenei nns | JlemoHcTpupyer JemoHcTpupyer Mozenell.  crmocoOeH | BBICOKOH
JOCTHKEHHS MOHUMaHHE MOHUMaHHE pacno3HaBaTth s dekTuBHOCTH
BBICOKOI OCHOBHBIX TOHSITHI | Pa3sTMYHBIX CIIOKHOCTH u | oOyueHus u
s pexTruBHOCTH u MIPUHITUIIOB | TUTIIEpIIApaMETPOB M | OCOOCHHOCTH 3aladd, | (yHKIIMOHUPOBAHU
00y4eHust W | HACTPOMKH MX  BIMSHHUS ~ Ha | KOTOpbIE Moryt | si. JleMOHCTpHpYeT
(YHKIIMOHMPOBAHUS | TIApaMeTPOB 3¢ HeKTUBHOCTD oTpedoBaTh MIOHMMaHHe
MoJienen. MoJiesield.  crocoOeH | crienuuuHON COBPEMEHHBIX




JemoHcTpHupyer

MNpoBOAUTH aHAJIU3 U

HACTPOUKH MoJenel.

moaxoa0B nu

MOHNMaHHe ONTHMU3ALIHIO ITpumenser METOZI0B paboTHI C
BIIMSTHUA THIIepIIapaMeTpOB NepeiOBbIE  METOABI | MapaMeTpaMH |
apaMeTpoB Ha | sl  ONTHUMAJBHOTO | ONTUMH3ALUH THIIEpIIapaMeTpam
3¢ PEKTUBHOCTD o0ydeHHs MOZEJNeH. | mapaMeTpoB " | W Criocoben
o0ydeHus u | JlemoHCTpHpYET THIIEPIIapaMETPOB. pa3pabaTeIBaTh U
(hYHKIMOHHPOBAaHU | 3HAHHUE METOJIOB | croco0eH padoTaTh C | pearu30BHIBATDH
o MoJesnel. | BeIOopa OoJIBIIMMH 00BEMaMH | MHHOBAI[HOHHBIE
criocobeH paboTaTh | TMIEpIapaMeTpoB, JIAHHBIX M CJIOXKHBIMH | CTpaTeruu
c (GYHKIMAMH | TAKMX KaK  KpPOCC- | MOJAEISMH JUISL | HACTPOMKH
HOTEph U | BaaManus WM | TOCTHXKEHHs BBICOKOH | Mojenen.
ONTUMU3ATOPAMU penier4aTblii  MOUCK. | 3P QEKTHBHOCTH. Cnocoben
JUIL  JIOCTIDKEHHS | CIIOCOOeH CIOCOOeH NPOBOAUTH | ONTHMHU3UPOBATH
ONTHMAJIBHBIX HCTIONIb30BaTh aHaIN3 PE3yNbTATOB U | MOAEIH JUIs
apaMeTpoB OBPUCTUKH M OIBIT | OOpaTHyYI CBsA3b Ui | pabOTHI B
Mozenen Jutst BBIOOpa Hanbosiee | MOCTOSITHHOTO peaIbHOM BpEMEHHU
MOAXOISIITIX YAYYIOICHUS MOJENIeH | U1 B YCJIOBHSAX
THIIepIIapaMeTpoB OTpaHUIECHHBIX
pecypcos.
CHocoOeH peniaTh
CJIO)KHBIE
POOIEMBI u
yIy4IIaTh
3¢ GEKTUBHOCTD
MoJieTiel Ha OCHOBE
TITyOOKOTO
UCCIECOBaHUA M|
9KCTIEPHMEHTOB
NK-3un3s — | Cmocoben [Mpumenser Obnanmaer rmybokumu | Obmamaer
[Mpumenser HCTIONIb30BATh WHCTPYMEHTEI 3HAHUSAMHU 0 | TIyOOKMMHU
WHCTpYMEHTaIbHBIE | 0a30BbIE 00paboTKM  JAaHHBIX | MHCTPYMEHTAIbHBIX 3HAHUSAMH "
cpezcTBa MHCTPYMEHTHI pa3MYHON TPHUPOBI, | CPEACTBAX HaBBIKAMH B
MHTEIJICKTyaJ bHOU 00paboTku uMeeT HaBBIKU | WHTEJJICKTYaJIbHOU obnactu
00paboTKM  JTaHHBIX | TEKCTOBBIX JaHHBIX, | PaOOTHI c | 00paboOTKM  JAHHBIX | WHTENJIEKTYaJIbHOU
pas3IMuHON NPHUPOABI | TaKHe KakK | MporpaMMHBIMH pa3iMYHON TPHUPOJBI | 0OPAOOTKH JaHHBIX
(TekcToBbIe, TEKCTOBbIE cpeAcTBaMu JUI | U TIPUMEHSIET MX JUIsl | paslinuHOM
n300pakeHHs1, BUJCO, | PEIAKTOPbHI win | npodeccHoHaNIbHON pelIeHus]  CIIOXKHBIX | mpupojasl. Moxer
ayzano) nporpamMMmbl Uit | 00pabOTKM  TEKCTOB, | 3a1ad. MIMeeT HaBBIKM | pa3pabaTbiBaTh U
paboThI ¢ | m300paxxeHn#, BUAEO | pabOTHI C | IPUMEHSATH
3JIEKTPOHHBIMH i aynuo. CriocoOeH | mpodeccHOHaIbHBIMU | COOCTBEHHBIE
Tabnuamu. He | npumensTsb MIPOTPaMMHBIMHU AITOPUTMEI
croco0eH paboTaTh | MPOABUHYTHIC CpeICcTBaMH W 3HaeT | 0OpaboTKU
c HPOCTHIMH | TEXHUKH 00pabOTKH, | 0OCOOEHHOCTH WX | AaHHBIX, BKJIIOYAs
nporpamMMamu TaKue KaK | MCIOJB30BaHUS  JUIS | TEKCTOBYIO,
00paboTkn MaHHITY IS C | 0OpaboOTKM TEKCTOB, | TpaUUECKyIO,
n300paKeHUH, LBETaMU n300pakeHmid, BUACO | 3BYKOBYIO U
BHJEO WIH ayauo, | OCBEUICHHEM B | wiun aynuo. | BUIE0-00paboTKy.
TaKUMHU KaK | M300paKeHUsIX, CrocoGHOCTD Nmeer ONBIT
o0pes3ka, BUJICOMOHTAX, TIPUMEHSITH paboTsl c
M3MEHEHHE pa3Mepa | 3ByKoBasi 00paboTKa | MPOABHHYTHIE HepeI0BbIMU
I OCHOBHAsl | WIIM  TPAHCKPHIIMA | TEXHUKH 0OpabOTKM | IpOrpaMMHBIMH
KOPPEKIHs [[BETa ayanodaiiion JaHHBIX, TaKWe KakK | CpPeACTBAMHU u
pacrio3HaBaHue crnoco0eH
00pa3oB MM TroJI0Ca, | PEATU30BHIBATH
aHamM3 W 00paboTKa | CI0KHBIE POEKTEHI,
O6ompmmx ~ 00BEMOB | TpeOyromrue
JaHHBIX BBICOKOM
9KCTIEPTHU3BI B
obmactn

00paboOTKH JaAHHBIX




Komnemenyus: I1K-4

K-4up4.1 — | demoHCTpHpYET Criocoben Cmocoben He Tompko | OGmamaer
JemoHCTpHpYET MOHNMaHHe pa3bupatbcs B | HCIOJIB30BaTh TITyOOKUM
3HaHMS B O00JACTH | OCHOBHBIX pa3IMYHBIX METO/aX | TOTOBBIE AJITOPUTMBI M | DKCIIEPTHBIM
TEOpHHU NPUHIUIIOB TEOPUH | U MOAX0AaX K | Mozeny, HO W | 3HaHHEM B 00J1acTH
(GYyHKIMOHUPOBaHUS | (YHKIMOHUPOBAHU | OOYYCHHIO pa3pabaTbiBaTh CBOW | TEOPHHU
o00y4aeMbIX o 00y4aeMbIX | aJlrOPUTMOB, a TaKkKe | COOCTBEHHBIE, (YHKIIMOHUPOBaHU
AITOPUTMOB U | aJropuTMOB U | B MX NPUMEHCHUU Ha | y4uThIBas criequduky | s 00y4aemMbIX
MHTEJJIEKTyaIbHBIX MHTEJUIEKTyalbHBIX | mpakTuke. CrocoOeH | KOHKPETHOH 3afadyu U | aJropuTMOB u
Mozenen MoJenen. He | obocHOBEIBaTH HMMEIOIINECS JaHHBIE. | MHTEIICKTYaIbHBI
CII0CcO0€eH 3¢ PEKTUBHOCTD Crioco0eH OIlEHMBATh | X MOJIETIE.
pa3pabartbIBaTh MIPUMEHECHUS Ka4yecTBO pabotel | Biageer
MPOCTBIE PELICHUS | WHTENICKTyalbHBIX JITOPUTMA, BBISIBIATH | COBPEMEHHBIM
Ha OCHOBE | METOIOB IUISL | BO3MOXKHBIE COCTOSTHHEM
CYIIECTBYIOINX pemeHust po0IeMbl W | MCCNeOBaHUH B
HMHTCJJICKTYaJIbHBIX MPpaKTUYCCKUX 3a1a4 HaXOaUuTh }laHHOﬁ O6J'IaCTI/I n
METOA0B )44 OIITUMAJIBHBIC CHOCO6€H BHOCHUTbH
MozeIen. peuieHus CYILLIECTBEHHBIN
BKJIaJl B Pa3BUTHUC
TEOpHUU u
MPaKTHKH.
Criocoben
pa3pabaTbIBaTh
YHHKaJIbHBIC "
WHHOBALMOHHbIC
pemIeHus,
MPEBOCXOIAIIHE
CYIIECTBYIOIIHE
METOJIbI ¥ MOJICIIH.
K442 — | Nmeer obmee | Obnagaer rtaybokum | JleMoHCTpupyeT O6nanaet
JleMmoHcTpHpYyeT NpPEJICTaBICHUE O | 3HAHHEM U | HaBBIKK 9KCTIEPTHBIM
3HAHUEC CTaHJapTOB | TOM, 4YTO OLCHKA | IOHUMAaHHUEM KPUTHYCCKOTO 3HaHHUEM B 00JIaCTH
OLICHKH KayecTBa | KauecTBa  CHCTEM | CTaHIApTOB OLEHKM | aHaJlM3a CTaHJIapTOB | CTaHIAPTOB
cucTeM HCKYCCTBEHHOTO Ka4yecTBa CHCTEM | OLEHKH KayecTBa | OLEHKH KadecTBa
HCKYCCTBEHHOTO MHTEJUIEKTa HCKYCCTBEHHOTO CHCTEM cucTeM
HHTEJJIEKTa. SBISIETCS  BA)XHOW | MHTEIIEKTa. 3HAKOM C | HUCKYCCTBEHHOTO HCKYCCTBEHHOTO
COCTaBJIAIONIEH Ppa3ITMYHBIMA MHTEJJIEeKTA. MHTEJIIEKTa.
nporecca METPHKaAMH u | Crocoben npumensats | Brnageer
pa3paboTku A | METOJaMH OLICHKH | Pa3jIU4HbIE METPUKUA U | COBPEMEHHBIMHU
HCIIOJIb30BaHUA Ka4dyecCTBa, METOAbI OLICHKH METOaaMH u
9TUX cucreM. He HCIOJIb3YEMbIMU B Ka4yeCTBa B PCAJIbHBIX HWHCTPpYMEHTaMU
crocodeH pa3NMuHBIX OO0JIACTAX | 33j7la4aX W IPOEKTaX | OLEHKU KauecTBa U
pa3pabaTbiBaTh W | U 3aJia4ax | UCKYCCTBEHHOTO crocobeH
OINITUMHU3UPOBATH HNCKYCCTBCHHOT'O HHTCJIJICKTA. MPpUMEHATL HUX B
COOCTBEHHBIE MHTEJUIEKTA. Cnocoben CJIOKHBIX u
METOIUKH OueHKH | [ToHMMaeT MpUHIMIBI | KPUTHYECKH HETPHUBHAIIBHBIX
Ka4ecTBa, MOCTPOCHHUS aHAIN3UPOBATh u | 3amavax
HaJIeKHbBIX HHTEPIIPETHPOBATh HCKYCCTBEHHOTO
9KCIIEPUMEHTOB, pe3ynbTaThl  OLEHKH | MHTEJUIEKTA.
o0ecreunBaroIIx KagecTBa, a Takxke | Crnocoben
00OBEKTHBHEIE npeagarathb pa3pabaTeIBaTh U
pe3yJIbTaThl IIPU | yIy4YLICHUs A | ONTUMHU3HUPOBATH
OIICHKC KadyeCTBa | OIITUMHU3AIIUU CHCTEM CcOOCTBEHHBIE
CHCTEM. Ha OCHOBE 3TUX METOAUKHN OILICHKH
PEe3yJIbTaTOB. KauecTBa, a TaKKe
BHOCHUTH BKJIQJl B
pasBuTHE
CTaH/IapTOB u
METOJI0JIOTUU B
JIaHHOH 00J1acTH.
K-4pum.43 — | Umeer 6azoBoe | Obnanaer 3Haumsmu | OOnanaer riyookum u | Obnamaer
OcyuiecTBiser NPE/ICTABICHUE O | O pa3MYHbIX | MOJHBIM 3HAaHHEM O | 9KCIEPTHBIMH




000CHOBaHHBIH
oTOOp Moenei
HCKYCCTBEHHOTO
HHTEIJIeKTa
peteHus
po¢eCCHOHATHHBIX
3aaq

ISt

MOJIEIISIX
HCKYCCTBEHHOTO
HMHTEIUIEKTA, HX
TUTAX | IPHHIAIIAX
pabotel. 3HaKOM C
HEKOTOPBIMHU
pactpocTpaHCHHBIM
u MOJCISAMU
HCKYCCTBCHHOTO
HMHTEIJIEKTA M HX
MPUMEHCHUEM B
pa3IMIHBIX
001acTax. He
cnoco0OeH BEIOMpaTh
MOJIEIA Ha OCHOBE
Oo0mMX TMpaBWI W
pEKOMEHAAIUH, HO

0e3 TITyOOKOTO
NOHUMAaHHS u
000CHOBaHHUS
BBIOOpA.

MOJIETISIX
HCKYCCTBEHHOTO
MHTEJUIEKTa, uX
BO3MOXKHOCTAX "
OTPaHUICHUSX.
[lonnmaeT npUHLUIIBL
paboOTBl  pa3IMIHBIX
MoJeIeH
HCKYCCTBEHHOTO
MHTEJUIEKTa "
Croco0sl ux
MPUMEHEHHUS B

pa3MMYHBIX 3aJavax.
Cnocoben
AQHAIU3UPOBATD
TpeOOBaHUS "
OrpaHUYCHUS
KOHKPETHOH 3a/1au¥l 1
npeiarath
COOTBETCTBYIOIINE
MOJIeIH
HCKYCCTBEHHOTO
MHTEJUIEKTa,
OCHOBBIBASICh Ha
ITOM.

Pa3IMYHBIX MOJEIAX
HCKYCCTBEHHOT'O
HMHTEJIEKTA, ux
TEOpUu u
METO/IOJIOTHH.
CnocobeH
KPUTHYECKH
OIICHUBAThH u
CPaBHUBATh
pa3iM4yHBIC  MOJCIU
HCKYCCTBEHHOTO
HMHTEJJICKTA Ha OCHOBE
WX TMPEUMYIIECTB U
HEJIOCTaTKOB. YMeeT
a/IalTUPOBATh u
KOMOHWHHUPOBATh
MOZENH
HCKYCCTBEHHOTO
HMHTEJIEKTa JUTS
PEIICHUS CIIOKHBIX U
HETPUBHAIBHBIX
3a/1a4.

3HAHUSAMH u
OIIBITOM B 00acTH
BEIOOpa  Mozemei
HCKYCCTBEHHOTO
AHTEIVIEKTa  JUIA
petieHus
po¢eCcCHOHATHHEI
X 3amad. Bmageer
IIHPOKUM
apceHaoM
MoOJeIeH
HCKYCCTBEHHOTO
HHTEJUIEKTA u
METOJI0B X
MPUMEHEHHS B
Pa3TUYHbBIX
o0macTax.
Criocoben
pa3pabaThIBaTh
COOCTBEHHEIE
MOJIEIH
HCKYCCTBEHHOTO
HWHTEIIEKTa WA
MOIU(PHUIIIPOBATH
CYIIECTBYIOIIHE,
YTOOBI
YIOBIICTBOPHUTH
TpeOoBaHUS
cnenuuIecKux
3a1a4.




2. OHEHOYHBIE CPEACTBA JUIsI IPOBEPKH YPOBHSA
COOPMHUPOBAHHOCTU KOMIIETEHIIMU

Ho IT
Mep PaBUIIbLH Coaeprxanue Bonpoca Kommnerennus
3alaHuA bIil 0TBET

Bonpocut ons cobecedosanusi: I1K-3
1. Yro Takoe BU3yanu3aius JaHHBIX U 3a4eM
OHa HyXHa?
2. Kaxne OMOIMOTEKH TS BU3YyaTH3AIHH
JTAHHBIX CYIIECTBYIOT B Python?
3. Kak co3aarb rpad vk JTMHEHHOW 3aBUCUMOCTH
B Python?
4. Kak 100aBUTh TIOJITUCH OCEH 1 3ar0JIOBOK K
rpaduky B Python?
5. Kak co3gaTh nuarpammy paccesiHus B
Python?
6. Kak co3aarps rucrorpammy B Python?
7. Kak co3gaTth KpyroByro JuarpamMmy B
Python?
8. Kak coznate 3D-rpaduk B Python?
9. Kak coxpanuth rpaduk B ¢aii B Python?
10. Kakue npUHLHKIBI CIEAYET YYUTHIBATH IPU
CO3JIaHNH TPAQUKOB JJIsI TPECTaBICHUS
JTaHHBIX?

1 TecrT: IIK-4
c 1. Kakas 6ubnmnoreka B Python
2 | ucnomnb3yeTcs il BU3yaIn3alluy JaHHBIX ?
d a) Pandas
3 b) NumPy
c ¢) Matplotlib
4 d) Scikit-learn
b 2. Kakoii Tun rpaduka HCIIOIb3yeTCs
5 | s otoOpakeHus pacrpe/iesieHus 3HAUeHUH B
a Habope JaHHBIX?
6 a) Jluneitnsrii rpadux
b b) 'ucrorpamma
7 ¢) KpyroBas nuarpamma
d d) Toueunsrii rpaduk
2. 8 3. Kako#i Tun rpadyka ucnoiab3yercs
a JUTSE OTOOPaKEHUS CBSI3H MEXKTY JIBYMSI
9 | mepeMeHHbIMU?
d a) Jluneiinsrii rpadux
10 b) 'ucrorpamma
Facetgrid( c¢) Kpyrosas nmuarpamma
) d) Toueunsrii rpaduk
11 4. Kakoii meToy B Pandas ncnons3yercs
-a, JUTSI CO3JIaHMsI CBOIHBIX Ta0ui? a) pivot table()
12 | b) merge() c) groupby() d) apply()
-a, 5. Kako#i Tun rpaduka ucnoiab3yercs
13 | ans oTroOpaskeHUsT U3MECHEHHS 3HAYCHHI
-a, MIEPEMEHHON BO BpEMEHU?
14 a) Jluneiinsrii rpadux
-a, b) I'mcrorpamma




15

16

17

18

19
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¢) Kpyrosas nuarpamma
d) Todeunsrii rpaduk
6. Kaxkoii meton B Matplotlib
WCTIONB3YeTCs A JoOaBICHHS 3aT0JIOBKA K
rpaduky?
a) title()
b) xlabel()
¢) ylabel()
d) legend()
7. Kaxoii Tun rpaduka ucmnons3yercs
T 0TOOPa)XeHUsI COOTHOLICHUS YacTei
menoro? a) Jlmaeinsi rpaduk b) 'mcrorpamma
c¢) Kpyrosas nuarpamma d) Toueunsrit rpaduk
8. Kakoii Turt rpaduka Ucroyib3yercs
JUTSL OTOOpaXeHHUSI N3MEHEHUS 3HAUSHU I
MTepEMEHHON B pa3HBIX KaTeTOPHAX? a)
Jluneiinerii rpaduk b) ['mcrorpamma c)
Kpyrosast muarpamma d) Cronbuaras
JIuarpamma
9. Kaxoii meton B Seaborn
UCIOJIB3YETCS JUI CO3IaHus Tpaduka "sIuK ¢
ycamu"?
a) boxplot()
b) scatterplot()
¢) heatmap()
d) pairplot()
10. Kako¥i Tun rpaduka ucronb3yeTcs
JUTsE 0TOOpakKeHUs] N3MEHEHNS 3HAUCHHUI
HECKOJIbKHX TIEPEMEHHBIX B Pa3HBIX
KaTeropusx?
11.1 Kak nmoaximounTs OUOINOTEKY
Pandas B Python?
a) import pandas
b) pandas import *
¢) from pandas import DataFrame
11.2 Kax co3mate 00bexT DataFrame
B Pandas?
a) pd.DataFrame(data)
b) DataFrame(data)
¢) pandas.DataFrame(data)
11.3 Kax npounTaTh 1aHHbBIE U3
¢aiina B Pandas?
a) read_csv()
b) read excel()
¢) read_file()
11.4 Kak BbIOpaTh onpeneneHHbIe
cTonOub! u cTpoku B DataFrame?
a) df.loc[]
b) df.iloc(]
c) dflix[]
11.5 Kak 100aBUTH HOBBIN CTOJIOEL] B
DataFrame?
a) df'new_column'] = values
b) df.add column('new_column',
values)
c¢) dfiinsert('new column', values)




11.6 Kak ynamuts cronoen niu
ctpoky n3 DataFrame?
a) df.drop()

b) df.delete()
¢) df.remove()

11.7 Kak BBINOMHUTH arperaTHbie
(dhyHKIIMM (CyMMa, CpeHee,
MaKCUMyM H T.1.) B Pandas?

a) df.aggregate()
b) df.apply()
¢) df.transform()

11.8 Kax coptupoBath 1aHHbIE B
DataFrame no ogHoMy minu
HECKOJBKUM CTOIOIaM?

a) df.sort()
b) df.sort_values()
¢) df.order()

11.9 Kak BBIMOTHUTH TPYNIHPOBKY
naHHbIX B DataFrame?
a) df.groupby()

b) df.group()
¢) df.group by()

11.10 Kax BBITIOTHUTE 00BEINHEHNE
JaHHbIX N3 HECKOJIBKHUX O6T>CKTOB
DataFrame B Pandas?

a) df join()
b) df.merge()
¢) df.concat()

Tewmsl pedepartos:

4. Kak noakmrounth Oubimoreky Pandas
B Python?

5. Kak co3nare 00bexT DataFrame B
Pandas?

6. Kak npountaTh JaHHbIC U3 (aiiia B
Pandas?

7. Kak BbIOpaTh OnpeeieHHbIe
cTonoIpB! 1 cTpoku B DataFrame?

8. Kaxk n1o6aBUTh HOBBIN CTOIOEI B
DataFrame?

9. Kak ymanuTh cTom0e1 Wik CTPOKy U3
DataFrame?

10. Kak BBIOJHUTH arperatHele
dyHKIMH (CyMMa, CpeHee,
MakcUMyM u T.7.) B Pandas?

11. Kak copTupoBaTh 1aHHBIE B
DataFrame no ogHoMy miu
HECKOJIbKUM CTOI01am?

12. Kak BBINOJHUTH FPYIIHPOBKY
maHHbeIX B DataFrame?

13. Kak BBINOIHUTE OOBLEAUHEHHE
JAHHBIX U3 HECKOJIIBKUX O0BEKTOB
DataFrame B Pandas?

IIK-3

14.

Wb opMaimoHHsIif porece - 370...
a. XpaHeHue uHpopMauu
0. 00OpaboTka nH(pOpMaUU

[1K-4




B. Iepeaua nHpopmanuu

T. ICUCTBUS, BHITIOJTHSIECMBIC C
uHpOpMaImen

1. lepeaaya HHPOpMaIui HCTOYHUKOM

VYceTaHoBUTE NOPSAOK BBITOTHEHUS IIK-3
MIPOIIECCOB B 3aMKHYTOH MH()OPMAIIMOHHON
cucTeMe.

a. BBIBOJ MH(POPMALUH JJIsl OTIPABKU
MOTPEOUTEINIO UK B IPYTYIO CUCTEMY

0. mpeoOpa3oBaHNE BXOIHOM
MH(OPMALUH U PEJICTABICHUE €€ B YI0OHOM
BUJIC

15.

B. XpaHEHHE KaK BXOHOM
WHOPMaLUH, TaK U Pe3yJbTaTOB ee 00paboTKu

T. BBOJI HH(hOpMaIMy 13 BHEIIHUX WU
BHYTPEHHHX UCTOYHUKOB

. BBOJI MHPOPMAIMH OT TIOTPEOUTENS
yepe3 00paTHYIO CBA3h

B ocHOBe nH(bOpMAIIMOHHON CUCTEMBI IIK-4

s BRI -~ B @) By = |

JICKUT

a. BEIYUCITUTEIIbHAS MOIIIHOCTh
KOMIIBIOTEPA

0. KOMIIBIOTEpHAs! CeTh ISl IIepeadn
JAaHHBIX

B. Cpe/ia XpaHEHHs U JIOCTYIIA K TAHHBIM

T. METOJIbI 00paboOTKN HHPOPMATTUN

[To macmrraby MC noappasaenstorcs Ha IIK-3

a. Majkle, OOILIINE

0. OTMHOYHBIE, TPYIIIOBHIE,
17. |6 KOPIIOPaTHUBHbIE

B. CJIO)KHBIE, TTPOCTHIE

I'. 00BEKTHO-OPUECHTUPOBAHHBIC U
npouune

16. B

o cdepe npumenenns UC I1K-4
HOJpPa3eIIAI0TCs Ha

a. CUCTEMBI TIOJIJICPKKHU TTPHHSTHS
perieHuit
r 0. crCTeMBI JUTsI TPOBEJICHUS CIIOKHBIX
MaTeMaTHYECKUX BBIYMCICHHUH

B. 9KOHOMHYECKUE CUCTEMBI

I'. CHCTEMBbI 00pabOTKH TpaH3aKLHUH

18.

2. OnucaHue NIKAJIbI OLleHHBAHUA

B pamkax peTHHIOBOI CUCTEMBI YCIIEBAEMOCTb CTYJIEHTOB IO KaX/I0M JUCITUIIIIMHE OLIEHUBAETCS
B XOJIE TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOW arrectaluu. PelTuUHroBas cucremMa OLIEHKU 3HAHUU
CTYJIEHTOB OCHOBaHa Ha HCIIOJb30BAHUU COBOKYIHOCTH KOHTPOJIBHBIX MEPOIPHUITHI IO MPOBEPKE
MPOHIEHHOTO MaTepuaiia (KOHTPOJBHBIX TOYEK), ONTHMAILHO PACIIOIIOKCHHBIX HA BCEM BPEMEHHOM
WHTEpBaJIC W3y4YEHUs IUCUUIUIMHBI. [IpHHIMINBI pEHTUHIOBOM CHUCTEMbl OLEHKH 3HAHUM CTYIEHTOB
OCHOBBIBAIOTCS Ha TPEOOBaHUSIX, ONMMCAHHBIX B [TonoxeHnn 00 opraHu3aiiuy 00pa3oBaTelIbLHOTO Mpolecca

Ha OCHOBE PEHTHHTOBOM CHCTEMBI OIIeHKH 3HaHUH cTyIeHTOB B DI'TAOY BO «CKDVY».



3. Kpurepun oleHUBAaHUSA KOMIIETeHI U 3aJaHNIi OTKPBITOro THIA

OneHka «OTJIMYHO» BBICTaBIISICTCS CTYACHTY, €CIHM SBJISIOTCA BEPHBIMH  pE3yJIbTaThl
JEMOHCTpalMU 3HAaHUKH 00 OCHOBHBIX IUTaTGOPMax, TEXHOJIOTHSIX U MHCTPYMEHTAIBHBIX MPOrPaMMHO-
amnmapaTHBIX CPEACTBAX pealn3alii HHPOPMAIIMOHHBIX CHUCTEM, TPUMEHEHUS COBPEMEHHBIX TEXHOIOTUI
U pealn3aniu MH(QOPMAIMOHHBIX CHUCTEM, BbIOOpa miatdopM Uil pealn3anud UH()OPMAIMOHHBIX
CHCTEM, aHalii3a W BBHIOOpAa MHCTPYMEHTAJBHBIX MPOrPAaMMHO-AlIapaTHBIX CPEACTB AJS peau3anuu
MHQOPMAIIMOHHBIX CHUCTEM; MPEACTABICHHBIA JOKYMEHT HE COJCP)KUT OIIMOOK M PELICHBI BCE 3a]ayu.
Komnerennus [1K-3, ITK-4 ocBoeHa Ha BEICOKOM YpOBHE.

OneHka «XOpoIIo» BBICTABISETCA CTYICHTY, €CIH SIBISIFOTCS BEPHBIMH  PE3YJbTaThI
JEMOHCTpalUU 3HAaHUH 00 OCHOBHBIX IUTaTGOPMax, TEXHOJOTHSIX U MHCTPYMEHTAJIbHBIX MPOrPaMMHO-
amnmapaTHbIX CPEACTBAX pPeaIn3alii HHPOPMALIMOHHBIX CHUCTEM, IPUMEHEHUS COBPEMEHHBIX TEXHOIOTUI
JUTSL pearn3aliid WH(POPMAIMOHHBIX CHUCTEM, BBIOOpa IaTGOpM IS peanu3anudl HH()pOPMAIHOHHBIX
CHCTEM, aHajln3a U BBIOOpA MHCTPYMEHTAJBHBIX MPOIPAaMMHO-ANIAPAaTHBIX CPEACTB AJS peaau3anuu
MH(QOPMALIMOHHBIX CUCTEM; OTYETHBIA JOKYMEHT COIEPKHUT HE3HAUUTEIbHbIEC OIIMOKY, HE BIMAIOLINE Ha
o0mui pe3yabTaT M HE MPEICTABICHbI OTHENIbHBIC 33Jadyd, HE BIMIOLIME Ha OOIMMH pe3yJsbTar.
Komnerennus [1K-3, ITK-4 ocBoeHa Ha cpeJHEM YPOBHE

O1eHKa «yA0BJIETBOPUTEIbHO» BHICTABIISCTCS CTYACHTY, €CJIM B OCHOBHOM BEPHBIMHU SIBIISIFOTCS
pe3ynbTaThl AEMOHCTPALMM 3HAHUM 00 OCHOBHBIX ILUIAT(OPMAax, TEXHOJOTHSIX M MHCTPYMEHTAJIbHBIX
IMporpaMMHO-aImnapaTHbIX cpeacrBax pcaimnzanuun I/IH(i)OpMaHI/IOHHBIX CHUCTEM, IMPUMCHCHUA
COBPEMEHHBIX TEXHOJIOTHH JUIsl peanu3alud HWHPOPMAIMOHHBIX CHUCTEM, BbiOOpa miardopMm s
peanuzanuyd  MHOOPMAIIMOHHBIX CHUCTEM, aHalIM3a ¥ BbIOOpa HMHCTPYMEHTAIBHBIX MPOTPAMMHO-
afrmapaTHbIX CPCACTB Jid pealv3alrn I/IH(bOpMa]_[I/IOHHI)IX CHUCTEM, OTYETHBIN JOKYMCHT COJCPKUT
OHH/I6KI/I, HE IIO3BOJIAIOIIHNE OIICHUTH KadCCTBO pa3pa60TKH; MMpEeACTaBJICHBI HE BCC JaHHBIC W 3aJadyun
petensl He B mosHOM o0beme. Kommetenmus [1K-3, TTK-4 ocBoeHa Ha MUHMMaIbHOM ypOBHE.

OrneHka «Hey/I0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYACHTY, €CIH SIBISIOTCS HEBEPHBIMU
pe3yibTaThl JEMOHCTPAlH 3HAaHUK 00 OCHOBHBIX IUIAT(OPMAxX, TEXHOJOTHSIX M MHCTPYMEHTAIbHBIX
IIporpaMMHO-aImapaTHbIX cpeacTBax pcanrsanu I/IH(i)OpMaI_H/IOHHI)IX CHUCTEM, IIPUMCHCHUA
COBPEMEHHBIX TEXHOJIOTHH JUIsl peanu3aluyd WHPOPMALMOHHBIX CHCTEM, BbIOOpa miatdopm ais
peanuzaund  MHQOPMALMOHHBIX CHUCTEM, aHaIM3a M BbIOOpa HMHCTPYMEHTAIBHBIX MPOrPaMMHO-
amnmapaTHBIX CPEICTB AJIS peau3auri HHPOPMALMOHHBIX CUCTEM; IPEICTABICHHBINA JOKYMEHT COJEPKUT
MHOTO IpyOBIX OIIMOOK, HE MPEACTaBICHBI KIIOUEBbIC JaHHbBIC U 33a4d PEIIeHbl HEAOCTaTOYHO IOJHO.

Kowmnerenmus [1K-3, I[1K-4 He copmupoBaHa.

4. Kputepun olleHMBAHUS KOMIIETEHIUI 3aJaHUI 3aKPbITOI0 THIIA

OreHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIH OH MpaBWiIbHO oTBeTHI Ha 88-100% ot obmiero

konmdectBa 3agannii. Kommerennus [1K-3, IIK-4 ocBoeHa Ha BEICOKOM YpOBHE.



OrneHka «XOpOIIO» BBICTABISETCA CTYIEHTY, €CIA OH MPABWIIBHO OTBETWI Ha 72-87% 0T obmiero
konuuectBa 3aganuil. Komnerennus [1K-3, ITK-4 ocBoeHa Ha cpeiHEM ypOBHE.

O1eHKa «yJOBIETBOPUTEIBHOY» BHICTABIISETCS CTYACHTY, €CIIM OH MPAaBUIILHO OTBETWA Ha 53-71% oT
obmero xkonmuectsa 3aaanuii. Komnerennus [1K-3, ITIK-4 ocBoena Ha MUHMMaNEHOM YpPOBHE.

OlneHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISICTCS CTYJEHTY, BBICTABISICTCS CTYICHTY, €CIU OH
MPaBWILHO OTBETWI Ha MeHee 53% ot obmiero konmdectBa 3amanuii. Komnerenmus [1K-3, TIK-4 He

chopmMupoBaHa.



