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BBenenue

1. Ha3nauenuwe. OueHOYHBbIE MaTepuaibl (OIEHOYHBIC CPEACTBA) MpPEIHA3HAYCHBI IS
MIPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOYHOW aTTECTaIllud O0yJaroIInXCs,
U TIPEJICTABIISIFOT COOOW COBOKYITHOCTh KOHTPOJILHO-U3MEPUTEIHHBIX MATEPUAIOB M METOJIOB HX
UCTIONIb30BAHUSL NI W3MEPEHHUS YPOBHS JOCTIIKEHHUS OOYYalOIIMMCS YCTaHOBIICHHBIX
pe3yNbTaToOB O0yUYEHUSI.

2. ®OC sBnsieTcss MPUIOKEHUEM K MPOTpaMMe TUCIUTIINHBI (MOAYJs): «AHCaMOJIeBbIE
METO/Ibl MATUHHOTO O0YYECHHUSI.

3. PazpaGorumk  Bunokypckmit  J[.JI.  goumeHT  nmemaprameHTa — IHQPOBHIX,
POOOTOTEXHHUUECKUX CHCTEM U DJIEKTPOHUKH

4. IIposenena sxcneptusza POC.
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OxkcneptHoe 3akimtoueHune: ®OC mo nucuumiiHe «AHCaAMOJIEBBIE METOJbI MAIIMHHOTO
00y4eHUs» TO3BOJISIET OIICHUTHh YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMNH. PexomenaoBaTh K

UCIIOJIb30BaHUIO B Y4€OHOM TpoIiecce.

5. Cpoxk neiictBus @OC omnpenensieTcsi CpOKOM peanu3aui 00pa3oBaTeIbHON MPOTrPAMMBI.



1. IlepedyeHb KOMIETEHIMI C YKA3aHUEM ITANOB UX ()OPMHPOBAHUS B NpoLecce
0CBOEHUS 00pa30BaTeJIbHON MPOrpaMMbl

YpoBHHI
c(hOpMUPOBAHHOCT
1 KOMIICTEHITH (T ),
WHIUKaTopa (0B)

JleckpunTopsl
MuHUMaTBHBIN N
MuHUMaNbHBII .
YPOBEHB HE . Bricokuit
YPOBEHB Cpennuii ypoBeHb
JIOCTUTHYT YpOBEHBb
(YymoBneTBOpHTEND (xoporo)
(HeynosneTBoput (oTmm9HO)
HO) 4 Gaia
€JIBHO) 5 bannoB
3 Gamna
2 Oanma

[TK-9 CriocoGeH nMpoBOIUTh HAYIHO-UCCIIE0

BaTEJLCKYIO paboOTy Ha OCHOBE aHaJM3a MEPEIOBOTO OMBITa B cdepax
MIPOEKTHPOBAHNUS B Pa3pabOTKH HHOOPMAIIMOHHBIX CHCTEM, B TOM YHCJIe HHTEJUIEKTYa IbHBIX

K-9yp.3.1 — | 3Hakom ¢ | demoHCcTpHpyeT 3Haer MpUHIHMIEI | JleMOHCTpUpyeT
JleMoHCTpHpYET OCHOBHBIMH 6a3oBbIC 3HaHHUA | QYHKIIMOHUPOBAHUS rIy0OKOe
3HAHUA TEOPETUIECKUMHU OCHOBHBIX MOJICJIEH U | Pa3IMIHBIX BHIOB | IOHUMAaHUE
TEOPETHIECKHUX KOHIICTIITMSIMHA U | METO/IOB MAIIMHHOTO | MHTEJUIEKTYaTbHBIX TEOPETUIECKUX
OCHOB TMPUHITAIIAMA oOyueHHs, Takue Kak | MoJelei, X | OCHOB
(GyHKIMOHUPOBaHUS | (DYHKIIMOHHPOBAHU | MCKYCCTBECHHBIX CTPYKTYPBI U | GYHKIUOHUPOBAHU
HHTEIUICKTYaTbHBIX s HCHPOHHBIX  CETCH. | 0COOCHHOCTH s
Moenen U | MHTCJUICKTYaNbHBIX | CrocoOeH MPUMEHSTh | O0yYCHUS. WHTEJUICKTYaIbHBI
0COOEHHOCTH UX | MOJeNeH. He | ocHoBHBIE Meronsl | [Ipumenser X MoJieNeH u
06yqum[ )44 IIOHUMACT CBA3HU OINTUMU3aLIUN MPOABHUHYTBIC MCTO/IbI CHOCO6eH
OInTUMU3AIUN HUHTEJJICKTYaJIbHbIX Mo,uenei/i, TaKHUC Kak MAalllUHHOTI'O CBO60[[HO
MoOJIeJIell 1 METOJIOB | TPaIMeHTHEIH CITyCK 0oOyueHUs, Takue Kak | MPHMEHSTHh
" aNrOPUTMOB riryObokoe oOydeHue, | pa3HIHbIC MOIEIH
00pabOTKN IaHHBIX aHcaMOIM MoIened M | u METOIBI
" MAaIInHHOTO PEKyppEHTHEIC MAaIInHHOTO
00yJYeHHS. He HEHpOHHBIC CeTH. | O0yJYeHUs B
o0amaeT 3HAHUSAMHA CriocobeH MPUMEHSTh | pealbHBIX 3a/1a9ax.
10 OIITUMH3ALIUHU U CIICUAIU3UPOBAHHBIC Ymeer
YIAYy4YIICHUTIO METOAbI OINTUMU3UPOBATH U
3¢ (HEKTUBHOCTH ONTUMU3AIMHU, TaKue | HacTpauBaTh
HMHTCJJICKTYaJIbHBIX KakK TCHECTHYCCKUC MOJeIIn JJIs1
Mo Ieei aJTOPUTMBI U | DOCTHXEHUs Oosiee
CUMYJISIIIAS OTKHUTA BBICOKOM
MPOM3BOUTEIBHOC
™ u
3¢ (heKTUBHOCTH.
Crocoben
AHAITM3UPOBATh H
WHTEPIIPETUPOBATH
pe3yabpTaThI
paboThI MOJENeH U
npeiarath
YITydIIeHUS "
WHHOBAI[OHHBIE
TIOJTXOTBI
MK-9yip13.2 — | Beigenser kpyr | O6mamaer O6mamaer ray6okuMm | Brmageer BCEMHU
AHanu3upyer u | 3amad, TZie | TOCTaTOYHBIM 3HaHUEM U | acTeKTaMu
MIPUMEHSIET MIPUMEHUMBI 3HaHUEM U | TOHIMaHUEeM aHanmm3a "
HMHTEIUICKTyaJIbHBIE MHTEJUIEKTyaJ bHbIC | MOHUMaHUEM Pa3IUIHBIX IPUMEHEHUS
METOJIBI coriacHo | MeToabl. He MOXeT | OCHOBHBIX HMHTEIUIEKTyaJIbHBIX WHTEJUICKTYaJIbHBI
pelaeMoi 3a1aye OINKCATh TPUHIIMIIBI | WHTEIUICKTYaIbHBIX METOJIOB u uxX | X METOJIOB.
u OocHOBHBIC | MeTo/I0B. CrnocoOeH | MpUMEHEHHS. CriocobeH pemiathb
TEXHUKHA  aHajau3a | MPUMEHATh CrocobeH  BBIOpaTh | OoJbIIUE "
JTAaHHBIX. He | pasmuunble  MeTonwl | Hambojee CJIO’KHBIC
criocodeH aHajIM3a JaHHBIX B | MOAXOISIIMI  METOJ | MpodecCHOHAIbHBI
PUMEHSTh 3aBHCUMOCTH OT | aHaymW3a JAHHBIX TS | € 3aaun c
0a3oBEIC pemaemMoil  3amadd. | CIOKHBIX 3amad. | MCIIOIB30BAHUEM
uHTeIUIeKTyadbHble | CriocoOeH MpOBOIUTE | CIOCOOEH COBPEMEHHBIX
METOZBI JUI | Ka4eCTBEHHBIN pa3pabaTeIBaTh 1 | MHTEJUICKTYaIbHBI




pelIeHUs] TPOCTHIX | aHAINM3  JAHHBIX W | IPUMEHSTH X METO/IOB.
3amaq IenaTh BBIBOALI HA | COOCTBEHHBIE Crocoben
OCHOBE IIOJYYCHHBIX | MHTEJUICKTYaJbHBIE NPUMEHATH HOBBIE
pe3yJIbTaToB METOBI aHanm3a | Win
JaHHBIX MOAN(GHUIMPOBAHH
bl METOABl JUIs
YIIy4IICHUS
npolecca aHalu3a
JAHHBIX
K-%un33 — | 3nakom c ocHoBamu | CriocoGen coznaBath | Biageer  6azoBbimu | OGnamaer
[Mpumensier MHCTPYMEHTAIBHBIX | OOJiee  CIIOKHBIE W | MHCTPYMEHTAJIbHBIMU | TIyOOKHMHU
WHCTPYMEHTAIbHBIE | CPE/ICTB MHTEPaKTHBHBIC cpeacTBaMu 3HAaHUAMU U
cpezncTBa BU3yaln3aluu BU3yaJn3alyy, BU3YaIH3a[HH HaBBIKAMH
BU3yaIM3al1N JaHHBIX.  MoOXeT | ucnosb3ys JAHHBIX W MOXET | BHU3yaJH3aluH
JaHHBIX, B TOM YHCJIE | CO3IaBaTh IPOCTHIC | DOIOJHUTEILHbIC pabdorath ¢ Oojee | maHHBIX. Bianeer
OOJNBLINX TaHHBIX JMarpaMMBl, GyHKIUH U | CIIOXKHBIMH u | He TOJIBKO
rpaduKy 1 TaOIHIBI | HACTPOUKH 00BEMHBIMH WHCTPYMEHTAIBHBI
c MOMOILBIO | HHCTPYMEHTOB. JaHHBIMH. Vmeer | Mu cpeacTBamMH, HO
0a30BbIX crocoOeH paboTaTh ¢ | OMBIT  paboTBl € | U MTOHHMaHHEM
WUHCTPYMCHTOB, OonbIIMMH 00BbEMaMH | HHCTPYMEHTaMH, NPHHIHIOB
TaKUX Kak | JaHHBIX u | Takumu Kak Tableau, | Busyamusaiuu
Microsoft Excel | ucrnoip3oBarh Power BI wiu Python | manubIX u
wm Google Sheets. | cpeacta ¢ makeraMd  aist | 3QQeKTHBHOrO
He moxer paborats | dunbrpanuu U | BU3yaJu3aluu HCIIOJIb30BAHUS
c HEOOJIBIIIMMHU | COPTUPOBKHU JUI | TAHHBIX, M MOXeT | uBera, (GOpPMBI U
o0beMaMM [IaHHBIX | aHAIW3a JaHHBIX IO | CO3IaBaTh KOMIIO3ULIUK LTS
% CO37aBaTh | Pa3IUYHBIM HHTEPaKTHUBHBIC U | mepenavu
HpPOCTHIE KpUTEpHUsIM. criocoOeH | Goiee CIIO)KHBIE | MH(POPMALHH.
BU3yalM3allMi Uil | 100aBiIATh BU3YaJIH3aLHH. croco0eH
UX MPEJICTABICHUS] | JAOMOJHUTEIIbHbIC Cnocoben pabortath C | co3uaBaTh
JJIEMEHTBI OONpLIMMH HAOOPaMH | CIIOKHBIC u
BU3yajIn3allui, TaKHUEC JaHHBbIX, IIPOBOAWTH BBICOKOUHTCPAKTHU
KaKk aHuManusa HiIn aHaJIu3 JAaHHBIX )54 BHBIC
MNPOCTPAaHCTBEHHAS CO03/1aBaTh BU3yalIn3alliy st
pa3MeTka, JUIA | BU3YyaJIM3aLWH, OONBIIMX JAHHBIX,
Yay4dmeHus KOTOPBIC ITOMOTAIOT B HCIIOJIb3Y
BOCHIPUATHUA TaHHBIX. IIOHMMAaHUHU )54 HHCTPYMEHTBI u
HCCIIEJOBAaHUU HaKeThI JUTIst
JaHHBIX BU3YyaJIH3ALUH
JAHHBIX.
Beimonnser aHanus
JaHHBIX, CO3HAET
JAnIOopIbI u

Ipe3eHTAllMd  Ha
OCHOBE JaHHBIX, a
TaKKe
KOHCYIbTUPYET U
o0Oygaer Opyrux B
obnactn

BU3yaIn3aliu
JIAHHBIX
K-9yp34 — Ymeer | He criocobern | CriocobeH Cnocoben  mocturars | CriocoOeH
HACTpauBaTh HACTpauBaTh HACTpauBaTh BBICOKOI HACTpauBaTh
rapameTpsl U | mapamerpsl rUIeprnapamMeTpsl s pekTuBHOCTH napameTpsbl "
rHIeprIapaMeTpsl MHTEJUICKTYAIbHBIX | WHTEIJICKTYalbHBIX o0y4eHust U | rumeprnapamerpsl
MHTEJJIEKTYaIbHBIX MoJIesen. MoJIesen. (YHKIIMOHUPOBaHUS JUISL  JTOCTHIKCHUS
Mojenen s | JlemoHcTpupyet JeMoHcTpHpyeT Mojeneld.  crIocoOeH | BBICOKOM
JIOCTHKCHUS MOHUMaHHe MOHUMaHHe pacrio3HaBath 3¢ peKTuBHOCTH
BBICOKO OCHOBHBIX TOHSTHI | Pa3sIHMYHBIX CJIO)KHOCTH u | oOyuyeHus "
3¢ peKTUBHOCTH " NPUHIMIOB | THUMEPIapaMeTpOB U | OCOOEHHOCTH 33/1aud, | (yHKIIMOHHPOBAHU
o0Oy4eHust U | HaCTPOMKH ux BIIMSTHUSA Ha | KOTOpbIE MOryT | . JemoHcTpupyer
(YHKIMOHUPOBAaHUS | MapaMeTpoB 3¢ (HeKTHBHOCTD moTpeboBaTh MOHUMaHHe
MoIeTiei. Mojeneil.  cmocoOeH | crienuduaHOM COBPEMEHHBIX




JemoHcTpHpyeT

MNpoOBOAUTH aHAJIU3 U

HACTPOUKU MoJeneH.

moaxoaoB nu

MOHNMAaHHe ONITHMU3ALIHIO ITpumensier METOZIOB PabOTHI C
BIIMSTHUSA THIIepIIapaMeTpoB MEpEeIOBBIE  METOABI | MapaMeTpaMH |
apaMeTpoB Ha | A1  ONTHUMAJBHOTO | ONTUMH3ALUH TUIepnapaMeTpam
3¢ dexTuBHOCTD o0yueHHs MOZEJNeH. | mapamMeTpoB u| u Criocoben
o0yueHus u | JlemoHCTpHpYeET THITEPIIapaMeTPOB. pa3pabareiBaTh U
(hyHKIMOHUPOBAaHU | 3HAHUE METOJIOB | CIOCOOEH padoTaTh C | pealn30BHIBATH
s MoJenel. | BeIoopa OoNbIIMMH 00BEMaMH | MHHOBAIIHOHHBIE
criocobeH paboTaTh | TMIEpPHapaMeTpoB, JIAHHBIX M CJIOXHBIMHU | CTpaTeruu
c GYHKIMAMY | TAKMX KaK  KpPOCC- | MOJEJISIMH JUIS | HACTPOMKHU
IMOTCPh )44 BaJInganus W | JOCTHXXCHUA BBICOKOM MOﬂeﬂeﬁ.
ONTUMH3ATOPAMU pemeryarslii  MOMCK. | 3 PEKTUBHOCTH. Crocobex
Ui JOCTIDKEHUs | crocoOeH CHoco0eH MpPOBOAUTH | ONTHMHU3UPOBATH
ONITHMAJIbHBIX HCIIONIb30BATh aHAJIHU3 Pe3yIbTaToOB M | MOZAEIH ULt
apaMeTpoB 9BPUCTUKHA ¥ ONBIT | OOpaTHYI0 CBA3b JUIA | paboOTHI B
MoJiener JUts BEIOOpa Hanbosiee | MOCTOSTHHOTO pearbHOM BpEMEHH
TTOIXOISIIIIUX YIy4IICHAS MO | U B YCIOBHAX
TUIeprapaMeTpoB OTPaHWYEHHBIX
pecypcos.
croco0eH pemnrath
CJIOYKHBIE
mpoGsIeMbI u
yIy4marh
3¢ (HEKTUBHOCTH
MoJiesiel Ha OCHOBE
TITyOOKOTrO
UCCIIEJIOBaHUS |
9KCIIEPUMEHTOB
K-35 — | Cniocoben IIpumenser O6mamaer rmy6okumu | OOmagaer
ITpumensier UCTIONIb30BaTh MHCTPYMEHTEI 3HaAHWSAMHU 0 | rmy6okuMHu
WHCTPyMEHTaIbHBIE | 0a30BbIE 00paboTKM  JAaHHBIX | HHCTPYMEHTAIbHBIX 3HAaHUAMHU u
cpezncTBa MHCTPYMEHTEI pa3NMYHON NPUPOJIBI, | CpeacTBax HaBbIKAMHU B
MHTEJJIEKTyaJ bHOU 00paboTku uMeeT HaBBIKH | MHTEJJIEKTYaJIbHOU obnactn
00paboTKM  JTaHHBIX | TEKCTOBBIX JAHHBIX, | PaOOTHI c | 00paboOTKM  JaHHBIX | MHTEIIEKTyalbHOU
pa3MuHON NPHUPOABI | TakHe KaK | MpOrpaMMHBIMH pa3MuHON TPHUPOJBI | 0OPadOTKH TaHHBIX
(TeKcTOBEIE, TEKCTOBBIE CpeAcTBaMu JUI | ¥ TIpUMEHSIET MX JUIS | pa3iuyHOM
n300pakeHHs1, BUJCO, | PEAAKTOPHI win | nmpodecCHoHaNbHON peLIeHus]  CIIOXKHBIX | MpUpoasl. MoxeT
ayauo) TIPOTPaMMEI Ui | 0OOpabOTKM TEKCTOB, | 3amad. ViMeer HaBBIKK | pa3pabaTeiBaTh U
paboThI ¢ | m300paxxeHnH, BHUACO | pabOTHI C | IpUMEHATH
3JIEKTPOHHBIMH i ayauo. CriocoOeH | mpodecCHOHAIbHBIMU | COOCTBEHHBIE
Tabnuamu. He | mpumensTs MIPOTPaMMHBIMHU JITOPUTMBI
croco0eH paboTaTh | MPOABHHYTHIC CpeNCTBaMU W 3HaeT | 00paboTKH
c MPOCTBHIMH | TEXHUKH OOpPaOOTKH, | 0COOCHHOCTH WX | JAHHBIX, BKIIFOYas
nporpamMMamMu TaKue KaK | MCHOJB30BaHUS Ul | TEKCTOBYIO,
00paboTku MaHUITYJIALUSA c | 00paboOTKH TEKCTOB, | rpauyecKyro,
N300paKeHUH, LBETaMU n300pakeHU, BUAEO | 3BYKOBYIO Uiy
BUJIEO WIH ayJIuo, | OCBEUICHHEM B | wiun ayamo. | BUAE0-00paboTKy.
TaKUMHU KaK | M300paxeHHsIX, Croco6HOCTh Nmeer OIBIT
o0peska, BUJICOMOHTAX, MIPUMEHSTh paboTsI c
HW3MECHEHHE pa3Mepa | 3ByKoBasi 00pabOTKa | IPOJBHHYTHIC NepeIOBEIMU
W OCHOBHAsl | WM TPAHCKPHIIIMA | TEXHUKH 00pabOTKH | IPOrpaMMHBIMH
KOPPEKIHS [[BeTa ayanodaition JAHHBIX, TaKWe Kak | CpelcTBaMHU "
pacIio3HaBaHHe criocobeH
00pa3oB WJIM ToJIoca, | pealtn3oBHIBATH
aHamm3 W 00paboTKa | CIOXKHBIE MPOCKTHI,
O6ompmmx ~ 00BEMOB | TpeOyromme
JTAHHBIX BBICOKOH
9KCIEPTU3BI B
obnactu
00pabOTKU TaHHBIX
K-4um4.1 — | JleMoHCTpUpYeT CriocobeH Crocoben He Tombko | OOmamaer
JleMoHCTpHUpYeT MOHNMAaHHe pas3Oupatbcs B | MCHONB30BaTh rIry60KNM
3HaHMs B 00JAacTH | OCHOBHBIX pa3IMYHBIX METOAAX | TOTOBBIC AITOPUTMBI M | 3KCIEPTHBIM




TEOpUH TPUHIUIIOB TECOPHH | U MOJIX0/IaX K | MoJenw, HO U | 3HAHHWEM B 00JacTH
(yHKIIMOHUPOBaHUS | (QYHKIIMOHUPOBAHU | OOYYEHUIO pa3pabarbiBaTh CBOHW | TEOPUH
00ydgaeMbIX o 00y4JaeMbIX | aITOPUTMOB, a TaK)Xe | COOCTBEHHBIE, (hyHKIMOHUPOBAaHU
aNTOPUTMOB 1 | aJTOPUTMOB W | B UX IPUMEHEHWU Ha | YUUTHIBAs CIeU(UKY | 5 00ydJaeMbIX
HMHTEIUIEKTyaJIbHBIX WHTEJUIEKTyaJdbHBIX | MpakTuke. CIoco0eH | KOHKPETHOH 3afaddl M | aJrOpUTMOB 178
MoJenen MOJIENIEH. He | oOocHOBEIBATH HMEIOLUECS] JaHHbIE. | MHTEJJIEKTYaJIbHBI
Ccroco0eH 3¢ (HeKTHBHOCTD CriocobeH omeHmBarTh | X MOJEIEN.
pa3pabaTbIBaTh MPUMEHCHUS Ka4eCTBO pabotsl | Braneer
NPOCTBIC PCIICHUS | WHTEIUICKTYalbHBIX aJITOPUTMA, BBISBISATH | COBPEMCHHBIM
Ha OCHOBE | METOJIOB US| BO3MOJKHBIE COCTOSIHUEM
CYLIECTBYIOIINX peuieHus POOIEMBI U | UCCIIEIOBaHUA B
HMHTEJICKTYaJIbHbIX MpaKTUYCCKUX 3aJ1av HaXOoIUuThb I[aHHOﬁ O6HaCTI/I u
METOA0B )44 OIITUMAJIbHBbIC CHOCOGGH BHOCHUTH
MOJIENIEH. pelieHus CYILLECTBEHHBIN
BKIIAJ B pa3BUTHE
TEOpHUH u
MIPAaKTHKH.
CriocobeH
pa3pabartbIBaTh
YHUKAJIbHBIC n
WHHOBAIIMOHHBIC
peleHus,
MPEBOCXOIAIINE
CYIIECTBYIOIINE
METOZBI ¥ MOJIEITH.
K-4yi1-4.2 — | Nmeer obmee | Obnamaer rtaybokum | JleMOHCTpHUpYET Ob6nanaer
JemoHncTpupyer NPEACTAaBICHHE O | 3HAHUEM W | HaBBIKA SKCIEPTHBIM
3HaHHE CTAHIAPTOB | TOM, YTO OIEHKAa | IOHUMaHUEM KPUTHYECKOTO 3HaHHUEM B 00JIaCTH
OIIEHKH KadyecTBa | KayecTBa  CHCTEM | CTAHOApTOB OIICHKH | aHalW3a CTaHIApTOB | CTAHIAPTOB
CUCTEM HCKYCCTBEHHOTO KadgecTBa CHCTEM | OIIEHKHU KadyecTBa | OIEHKH KadecTBa
HCKYCCTBEHHOTO MHTEJUIEKTa HCKYCCTBEHHOTO CHUCTEM CUCTEM
MHTEJUICKTA. SBIISICTCS. ~ BaXKHOUN | MHTEIUICKTA. 3HAKOM C | HCKYCCTBEHHOI'O HCKYCCTBCHHOTO
COCTaBJISIONICH Pa3IMYHBIMU HHTEIUICKTA. WHTEJUICKTA.
nporiecca METpUKAMHU u | CnocobeH npuMeHsaTh | Braneer
pa3pa60TKI/1 )44 METOJaMH OLICHKH pa3InuHbIC METPUKU U COBPCMCHHBIMU
HUCIIOJIb30BaHUA KaycCTBa, METOAbI OLICHKH METOJaMH u
3TUX cucteM. He HCIOJIb3YEMbIMU B Ka4yeCTBa B PCAJIbHBIX HHCTPpYMEHTaMU
croco0eH pa3nMYHBIX 00JacTAX | 3aJadaX W IPOEKTax | OICHKH KauecTBa M
pa3pabateiBaTh U | H 3amadax | HCKyCCTBEHHOTO CHoco0eH
ONITUMH3HPOBATH HCKYCCTBCHHOTO HMHTEIUICKTA. OPUMEHATh UX B
COOCTBECHHBIC HWHTEIUICKTA. Criocobex CIIO’KHBIX u
METOIVKHN OIeHKH | [ToHMMaeT mpHWHIMIEI | KPUTHYCCKU HETPUBUAILHBIX
Ka4yecTBa, MOCTPOCHHUS aHATU3UPOBATh U | 3a7a4yax
HaJIeXKHBIX HHTEPIPETUPOBATH HCKYCCTBEHHOT'O
OKCIICPUMEHTOB, PE3YJIbTATHI OLICHKH HUHTCIIJICKTA.
00eCTICUMBAIOIINX kKauecTBa, a Takxke | CrocoOeH
00BEKTHBHBIC npeiaraThb pa3pabaTbiBaTh U
PE3YyabTAThI npu YIydimaeHus )54 OINITUMHU3UPOBATH
OIICHKE KayecTBa | ONTHUMH3AINU CHCTEM | COOCTBCHHBIC
CHUCTEM. HA  OCHOBE  OTHX | METOJTUKH OICHKH
Pe3yIBTATOB. Ka4yecTBa, a TaKKe
BHOCHTH BKJIAJ B
pasBuTHE
CTaHJapTOB u
METOAOJIOTUH B
JIIaHHO# 00J1acTH.
K-4pup.43 — | Umeer 6azoBoe | Obnamaer 3Hauusmu | OOmamaet riayookum u | OGnamaer
OcymiecTBisier NpEJICTaBJICHUE O | O Pa3IUYHBIX | MOJHBIM 3HAHHEM O | SKCHCPTHBIMHU
000CHOBaHHBIH MOJIEIISX MOJIEIISX PA3IMYHBIX MOJENAX | 3HAHHUSIMHU u
otbop MoJieNiel | HCKYCCTBEHHOTO UCKYCCTBCHHOTO HCKYCCTBEHHOTO OMBITOM B 00JIACTH
HCKYCCTBEHHOTO WHTEJUICKTA, WX | WHTEJUICKTA, WX | UHTEIUICKTA, uX | BEIOOpa  Moenei
HMHTEJUIEKTa JUIS | TUIAX W MPHUHIUIAX | BO3MOXKHOCTSX U | Teopun 1 | UCKYCCTBEHHOTO
peneHns paboTel. 3HAKOM C | OrpaHWYCHHSX. METOJIOJIOTHH. WHTEJUIEKTa  JUIA




po¢heCCHOHATBHBIX
3a1a4

HEKOTOPBIMHU
PacIpoCTpaHEHHBIM
U MOJEIISMH
HCKYCCTBEHHOTO
UHTEINIEKTa ¥ UX
NpHMEHEHHEM B
Pa3IMYHBIX
obJacTsx. He
criocoOeH BEIOMpaTh
MOJICTH Ha OCHOBE
Oo0MmMX TMpaBUI H
pexomeHaanuii, HO

6e3 riry0oKoro
NOHUMAaHHS u
000CHOBaHHSA
BEIOOpA.

Ilonumaet MPUHOUTIBI

paboOTBl  Pa3IMIHBIX
MoJenen
HCKYCCTBEHHOTO
WHTEJUIEKTa "
CIOCOOBI nux
PUMEHEHHUS B

pa3IUYHBIX  3ajavax.
Cnocoben
aHaJIU3UpPOBAThH
TpeOOBaHuUs u
OIpaHUYEHUS
KOHKPETHOM 3aJlayu U
npearath
COOTBETCTBYIOIINE
MO/JISITH
HCKYCCTBEHHOTO
HHTEIUICKTA,
OCHOBBIBASICh HA
3TOM.

Cnocoben

KPUTHICCKH
OIICHUBATh u
CpaBHHBATh
pa3NUYHBIE  MOICTH
HCKYCCTBEHHOTO

MHTEJIJIEKTa Ha OCHOBE
UX MPEeUMyLIeCTB U
HEJIOCTaTKOB. YMeeT
aJanTUPOBATh u
KOMOHMHUPOBAThH
MOJENH
HCKYCCTBEHHOTO
HHTEJIEKTa TUTs
PELICHUS] CIOXHBIX U
HETPHUBHAIBHBIX
3azad.

peuieHust
npodeccnoHaATLHBI
X 3amad. Biageer
MTUPOKUM
apCceHaIoM
MoJienen
HCKYCCTBEHHOTO
HMHTEJIEKTA u
METOJI0B X
l'lpl/lMeHeHl/lﬂ B
pasiInYHbBIX
00acTax.
CnocobeH
pa3pabartbIBaTh
CcOOCTBEHHEIE
MOJIENH
HCKYCCTBEHHOTO
HHTEJUIEKTa WU
MOIU(PHUIIPOBATH
CYIIECTBYIOIIHUE,
qTOOBI
YIOBJICTBOPHUTH
TpeboBaHus
crenupuIecKux
3a1a4.




2. OHEHOYHBIE CPEACTBA JJIA1 IPOBEPKH YPOBHA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUHN

Ho I
Mep PaBHIIbLH Coaepxanue Bonpoca Komnerenums
3a/IaHuA blii 0OTBET
Bonpocut ons cobecedosanus: I1IK-9
1. Yro Takoe BU3yanu3aius NaHHBIX U 3a4eM
OHa HyXHa?
2. Kaxne OuOIMOTEKN I BU3yaTU3aIlHH
JaHHBIX CyIecTBYIOT B Python?
3. Kaxk coznatb rpaduk JuHEHHOI 3aBUCUMOCTH
B Python?
4. Kak 100aBuTh IIOAIMCHA OCEN U 3ar0JI0BOK K
rpaduky B Python?
1 5. Kak co3gath aAuarpamMmy paccesiHus B
’ Python?
6. Kak coznats rucrorpammy B Python?
7. Kak co3/iaTh KpyroByto [uarpaMmy B
Python?
8. Kax co3nate 3D-rpa¢ux B Python?
9. Kak coxpanuts rpaduk B ¢aiin B Python?
10. Kakve mpUHIAIIBI CIIETyeT YIUTHIBATH ITPH
CO3/IaHUU TPAPUKOB IS IPEICTABICHUS
JTAHHBIX ?
1 Tecrt: [1IK-4
c 1. Kakas 6ubnmnoteka B Python
2 | ucnomb3yercs i1 BU3yalln3aluy TaHHBIX ?
d a) Pandas
3 b) NumPy
c c¢) Matplotlib
4 d) Scikit-learn
b 2. Kakoii Tun rpaduka HCIOIb3yeTCs
5 | mns oToOpakeHUs pacnpeesieHUs 3HaUCHUH B
a HaboOpe JaHHBIX?
6 a) JIuneiHbIit rpaduk
b b) 'ucrorpamma
7 c) Kpyrosas nuarpamma
d d) Toueunslit rpaduk
2. 8 3. Kakotii Tun rpaduka ucriojb3yercs
a JUTSL OTOOPaXKCHHS CBS3H MEXKTY IBYMS
9 | mepeMeHHBIMH?
d a) JIuneiHbIi rpaduk
10 b) 'ucrorpamma
Facetgrid( c) Kpyrosas nuarpamma
) d) Toueunslit rpaduk
11 4. Kakoii metop B Pandas ncnonb3yercs
-a, JUTSL CO3aHMs CBOAHBIX Tabmun? a) pivot_table()
12 | b) merge() c) groupby() d) apply()
-a, 5. Kakotii Tun rpaduka ucrojb3yercs
13 | mas oToOpaXkeHus1 H3MEHEHUS 3HAUCHUH
-a, MIePEMEHHON BO BpEMEHH?
14 a) JIuneiHbIi rpaduk
-a, b) 'mcTorpamma




15

16

17

18

19
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¢) Kpyrosas nuarpamma
d) Toueunslit rpaduk
6. Kaxoii meton B Matplotlib
UCIIOJIb3YETCs TSl JOOaBICHHS 3aT0JIOBKA K
rpaduky?
a) title()
b) xlabel()
c) ylabel()
d) legend()
7. Kaxoii Tun rpaduka ucmons3yercs
IUTs OTOOPaXKEHUS] COOTHOLICHUS YacTeit
nesoro? a) JImaeinslii rpaduk b) 'mcrorpamma
¢) Kpyrosas nuarpamma d) Toueunsrit rpaduk
8. Kakoii Tum rpaduka UCroib3yercs
IUTSL OTOOpaKeHNU N3MEHEHHSI 3HAUEHHI
MIEPEMEHHON B pa3HBIX KATETOPHUIX? a)
Jluneinsiii rpaduk b) ['mcrorpamma c)
Kpyrosas nuarpamma d) CronOuaras
Juarpamma
9. Kaxoii meton B Seaborn
UCTIONB3YETCS JJIs CO3/IaHus TpaduKa "SIk ¢
ycamu"?
a) boxplot()
b) scatterplot()
¢) heatmap()
d) pairplot()
10. Kakoii Tun rpaguka uCoib3yeTcs
JUTSL OTOOpaKeHHS U3MCHEHUS 3HAUYCHUI
HECKOJIbKUX TIEPEMEHHBIX B Pa3HBIX
KaTeropusx?
11.1 Kak noaximrounts OnOIMoTeKy
Pandas B Python?
a) import pandas
b) pandas import *
c) from pandas import DataFrame
11.2 Kax co3mats 06bekt DataFrame
B Pandas?
a) pd.DataFrame(data)
b) DataFrame(data)
¢) pandas.DataFrame(data)
11.3 Kaxk mpouuTaTh naHHbIC U3
¢atina B Pandas?
a) read_csv()
b) read excel()
c) read_file()
11.4 Kax BBIOpaTh onpeecHHbIC
cTonb1pl u cTpoku B DataFrame?
a) df.loc[]
b) df.iloc|[]
c) df.ix[]
11.5 Kak no0aBuTh HOBBIM cTONIOEL B
DataFrame?
a) df['new_column'] = values
b) df.add_column('new_column/,
values)
¢) df.insert('new column', values)




11.6 Kak ynanuts cronbern uinm
ctpoky u3 DataFrame?
a) df.drop()

b) df.delete()
¢) df.remove()

11.7 Kax BBITIOTHUTB arperaTHbIC
¢byHkIuM (Cymma, cpeHee,
MaKCUMyM H T.7.) B Pandas?

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

11.8 Kax coptupoBaTh naHHEIE B
DataFrame o onHoMy niau
HECKOJBKUM CTOJIOIaM?

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

11.9 Kax BBIOJHUTE TPyNIIHPOBKY
nanebix B DataFrame?
a) df.groupby()

b) df.group()
¢) df.group by()

11.10 Kaxk BBITIOTHUTE 00BEINHEHNE
JAHHBIX U3 HECKOJIbKHX O0BEKTOB
DataFrame B Pandas?

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

Tems! pedpepatos:

4. Kak mogxmrounth Oubimoreky Pandas
B Python?

5. Kak co3gars 00wsexT DataFrame B
Pandas?

6. Kak npounrtaTs nanHsie U3 Qaiina B
Pandas?

7. Kaxk BbeIOpaTh omnpeneacHHbIC
cTonb1p! 1 cTpoku B DataFrame?

8. Kak nobaButs HOBBIN cTONOCI] B
DataFrame?

9. Kak ymanuth cTOIOCI WK CTPOKY W3
DataFrame?

10. Kak BBITIOJIHUTH arperaTHbIC
¢byHkuum (cymma, cpeisee,
MaKCUMyM U T.7.) B Pandas?

11. Kak coptupoBaTh TaHHEIE B
DataFrame o onHoMy niau
HECKOJIBKHM CTOJIOIam?

12. Kak BBITIOJIHAT TPYIITHPOBKY
nanebix B DataFrame?

13. Kak BBIIIOJHUTE 00BEIUHEHNE
JAHHBIX U3 HECKOJIbKHX O0BEKTOB
DataFrame B Pandas?

I1K-9

14.

WNubopMamoHHBIif TIpoIiece - 3T0...
a. XpaneHnue nHMOpPMaIUU
0. 0bpaboTka nH(pOpMaLUU

[IK-4




B. Iepeaayua nHpopmanuu

T. JICUCTBHS, BHITIOJHSIEMBIC C
uHpOpMaIUeCH

1. iepeaaya nHPOpMaIi HCTOYHIUKOM

VYcraHoBUTE NOPSIOK BBIIOIHEHUS I1K-9
MIPOIIECCOB B 3aMKHYTOH MH()OPMAIIMOHHON
cucTeme.

a. BBIBOJ, MH(OPMALIUH VISl OTHPABKU
MOTPEOUTEINIO WK B IPYTYIO CUCTEMY

6. mpeobpazoBaHNEe BXOMTHOM
MH(OPMAIUH U PEJCTABICHUE €€ B YI0OHOM
BUJIC

15.

B. XpaHEHHE KaK BXOJHOM
MH(QOPMALUH, TaK U PE3yJIbTaTOB e¢ 00paboTKu

T. BBOJ MH(OpPMALINK U3 BHEITHUX WA
BHYTPEHHHUX UCTOYHUKOB

. BBOJl MH(OPMAIIUU OT IOTPEOUTEIIS
4yepe3 00paTHYIO CBsI3b

B ocHOBe nH(pOpMAIMOHHON CHCTEMBbI I1K-4

s =R -~ B @) I = |

JICKUT
a. BBIYMCIUTEIbHAS MOIIIHOCTh
KOMIIBIOTEPA
0. KOMITBIOTEpHAS CETh ISl TIepelavun
JTAHHBIX
B. Cpe/la XpaHEHUs U JIOCTYyNa K JaHHBIM
T. METOJBI 00pabOTKN HHPOPMAITUN
ITo macmrady MC monmpasnenstores Ha I1IK-9
a. Majkle, OOIbIINe
0. OIMHOYHBIC, TPYIIIIOBHIE,
17. |6 KOPIIOPaTHBHEIE
B. CJIOKHBIC, TIPOCTHIC
T. 00bEKTHO-OPUEHTHPOBAHHBIC U
npoune

16. B

ITo cdhepe npumenenns C I1K-4
MOJIPa3ACISIOTCS Ha

a. CHCTEMBI TIOJICPIKKHU MPUHSITHS
pelieHuit
r 0. CUCTEMBI JIJIsl TIPOBEICHUS CIIOKHBIX
MaTeMaTHYCCKUX BBIUNCIICHUHN

B. JKOHOMHYECKHE CUCTEMBI

T. CHCTEMBI 00pabOTKH TpaH3aKITHi

18.

2. Onucanmne MIKAJbI OlleHUBAHUA

B paMkax peMTUHTOBOM CHCTEMBI YCIIEBAEMOCTh CTYJAEHTOB 0 KaXA0W AUCIUILIMHE OLICHUBACTCS
B XOJI¢ TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM arrecTauuu. PeHTHHrOBas cucTeMa OICHKU 3HAHMM
CTYyICHTOB OCHOBaHa Ha MCIOJb30BAHUU COBOKYMHOCTH KOHTPOJBHBIX MEPONPHUATHUN IO MPOBEPKE
MPOHACHHOTO Marepuaia (KOHTPOJBHBIX TOYEK), ONTUMAIBHO PACHOJOXKEHHBIX HAa BCEM BpPEMEHHOM
UHTEpBaJC M3y4YEHUS AUCHUIUIMHBL. [IpUHUMNBI pERTHHIOBOM CHUCTEMBI OLCHKA 3HAHUM CTYACHTOB
OCHOBBIBAIOTCS Ha TPeOOBAHUSX, ONMCAaHHBIX B [lookeHnn 00 oprann3anuu 00pa3oBaTeIbHOIO Mpoiecca

Ha OCHOBE PEHTHHIOBOI CHCTEMBI OLIEHKH 3HaHUH cTyieHTOB B PI'TAOY BO «CKDVY».



3. Kpurepun oueHUBAaHMs KOMIIETEHIUI 3aJaHNI OTKPBITOro THIA

OneHka «OTIMYHO» BBICTABISAETCS CTYJEHTY, €CIM SBISIFOTCS BEPHBIMH  PE3YJIbTAThI
JEMOHCTPALlMU 3HAaHUKH 00 OCHOBHBIX IUTaTGOPMAax, TEXHOJOTHSIX U MHCTPYMEHTAIBHBIX MPOrPaMMHO-
anmapaTHBIX CPEACTBAX pPealn3alii HHPOPMAIMIOHHBIX CHUCTEM, IPUMEHEHUS COBPEMEHHBIX TEXHOIOTUI
U pealn3ainiu MH(QOPMAIMOHHBIX CHCTEM, BBIOOpa miuatdopMm [Uis peanu3aniud UHPOPMAIHMOHHBIX
CHCTEM, aHali3a U BBIOOpAa MHCTPYMEHTAJbHBIX MPOrPaMMHO-AlIIapaTHBIX CPEACTB AJS peau3auud
MH(QOPMAIMOHHBIX CHUCTEM; MPEACTABICHHBIA JOKYMEHT HE COJAEPKHUT OIIMOOK M PELICHBI BCE 3a/JauH.
Komnerenuus I1K-9, ITK-4 ocBoeHa Ha BEICOKOM YpOBHE.

OneHka «XOpomIo» BBICTABISIETCA CTYIAEHTY, €CIH SIBISAIOTCS BEPHBIMH  pE3YJIBTaThI
JEMOHCTPAIMU 3HAHUH 00 OCHOBHBIX IUIATPOPMAX, TEXHOJIOTHSIX U MHCTPYMEHTAIBHBIX MPOrPaAMMHO-
anmapaTHBIX CPEACTBAX pealn3aliii HHPOPMAIIMOHHBIX CUCTEM, IPUMEHEHHS COBPEMEHHBIX TEXHOIOTHUH
U pean3anii UH(QOPMAIIMOHHBIX CHCTEM, BbIOOpa miuardopM JUis peanu3anid WH(QOPMAIHOHHBIX
CUCTEM, aHajln3a ¥ BBHIOOpA WHCTPYMEHTAJIBHBIX MPOrpaMMHO-aNIIapaTHBIX CPEJCTB AJS pealn3aluu
MHQOPMAIIMOHHBIX CUCTEM; OTYETHBIN JOKYMEHT COJIECPKHUT HE3HAUUTEIIbHBIC OIUOKH, HE BIHSIONINE Ha
o0muMi pe3ynbTaT M HE MPEJCTaBICHBI OTIENbHBIC 33/la4d, HE BIHAIONIME Ha OOMIMH pe3ynbTar.
Kommnerennus I1K-9, IIK-4 ocBoeHa Ha cpeHEM yPOBHE

OreHKa «y10BJIeTBOPUTEIBHO» BBHICTABIIACTCS CTY/ICHTY, €CIIH B OCHOBHOM BEPHBIMHU SBJISIOTCS
pe3yabTaThl JEMOHCTPAllUA 3HAHUH 00 OCHOBHBIX IUIAT(OPMAax, TEXHOJOTHSIX M HHCTPYMEHTAJIbHBIX
MIPOTpaMMHO-aMIAPaTHBIX ~ CPEACTBAX peanu3aluud  HUH(OPMALMOHHBIX CHCTEM, NPUMEHEHHS
COBPEMEHHBIX TEXHOJIOTHMH JUI peanu3aluu WHPOPMALMOHHBIX CHUCTEM, BbIOOpa miaatdopMm ais
peanuzanMy HMH()OPMAIMOHHBIX CHCTEM, AaHalM3a M BHIOOpA HMHCTPYMEHTAJbHBIX IPOrPAMMHO-
anmapaTHbIX CPEICTB Ul pealu3alud MH(GOPMALMOHHBIX CHUCTEM; OTYETHBIM NOKYMEHT COIEPXKUT
oKOKY, HE TMO3BOJIIOIIME OLEHUTh KAaueCTBO Pa3paOOTKM; IPEICTABICHBl HE BCE JAHHbIE M 3aJaud
penrens! He B oiaHOM o0beme. Kommerenmus [1K-9, [1K-4 ocBoena Ha MUHHMaILHOM YPOBHE.

O1eHKa «HeYyI0BJIeTBOPUTEJILHO» BBICTABIACTCS CTYICHTY, €CIIM SIBJISIOTCS HEBEPHBIMU
pe3yabTaThl JEMOHCTPALUM 3HAaHUM 00 OCHOBHBIX IUIaT(OPMAax, TEXHOJOIMAX M HHCTPYMEHTAJIbHBIX
[IPOTPaMMHO-AMIapaTHBIX ~CPEACTBaX peanu3aluud HMH(GOPMAaLMOHHBIX CHCTEM, IPUMEHEHHS
COBPEMEHHBIX TEXHOJIOTHH JUIS peanu3anuyd WHPOPMAaUUMOHHBIX CHUCTEM, BbIOOpa miaatdopMm ams
peanuzanmyi  MHOOPMAIMOHHBIX CHCTEM, aHalM3a W BHIOOpA HMHCTPYMEHTAJbHBIX MPOrPAMMHO-
anmapaTHBIX CPEICTB AJIS pear3auri HHPOPMALMOHHBIX CUCTEM; MPEACTABICHHBIN JOKYMEHT COJCPIKUT
MHOT'0 TpyOBbIX OIIMOOK, HE MPEJCTABICHBI KIIOUEBbIe JaHHBIE U 3a/1a4M PelIeHbl HEAOCTATOYHO ITOJIHO.

Komnerennus [1K-9, [1K-4 He copmupoBaHa.

4. Kputepum olleHMBAHUSI KOMIIETEHIIUI 3aJaHNIA 3aKPbITOr0 TUIIA

OrneHKa «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH MpaBHiIbHO oTBeTHI Ha 88-100% o1 obmero

konmdecTBa 3ananuii. Kommerenmms 11K-9, IIK-4 ocBoeHa Ha BEICOKOM YPOBHE.



OrneHka «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIH OH MPaBWIBHO OTBEeTWI Ha 72-87% oT 0ob1ero
konuuectBa 3aganuil. Komnerennus [1K-9, ITK-4 ocBoeHa Ha cpelHEM ypOBHE.

O1ueHka «yJOBIETBOPUTEIBHOY» BHICTABIISICTCS CTYACHTY, €CJIM OH NPAaBUIBHO OTBETMI Ha 53-71% oT
obmiero konnyectsa 3ananuidi. Komnerennus [1K-9, [IK-4 ocBoena Ha MUHUMaJIEHOM YpOBHE.

OueHKka «HEYIOBICTBOPUTEIHHO» BBICTABISETCS CTYJEHTY, BBICTABISAETCA CTYACHTY, €CIH OH
MPaBWILHO OTBeTWI Ha MeHee 53% ot obmiero kommdectBa 3amanuii. Komnerenmus 11K-9, [IK-4 wHe

chopMHpOBaHa.



