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AHHOTaNINA

Jucuumnuza «CrucTteMbl 1 METO/bl UCKYCCTBEHHOI'O MHTEJUIEKTA B AJIEKTPO3HEPIETUKEY
BXOJIUT B 00pa30BaTeNbHYI0 IPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HaNpaBJICHUIO MOATOTOBKY/ crieranbHOCTH 13.03.02 «DneKTposHepreTuka 1 MEKTPOTEXHUKAY
HarnpaBiaeHHOCTH «L{udpoBas sneprerrkay. Jucuumimna peanusyercs kadenpoit «Ne32».

JlucuumuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMITETCHIINIA:

I[IK-1 «cnocobeH mNpUMEHSATh  TEXHOJOTMHM  HUCKYCCTBEHHOI'O  HHTEIJIEKTa B
po(hecCHOHATTLHOM IS TEIIEHOCTI

CopepxaHue IUCHMILUTUHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIpaBJICHUSIMU HCCJIEIOBAaHUM B 00JIaCTU TEXHOJOIMH HMCKYCCTBEHHOI'O HHTEJIEKTA,
MPUMEHSEMBIX B 3JIEKTPOIHEPreTHUECKON OTpaciu, a TakKe HUX MPUMEHEHHEM; METOAaMH U
WH(OPMAIIMOHHBIMU TEXHOJIOTUSMU, TIPUMEHSIEMBIMH IS PEIICHUsT MPOGECCHOHATBHBIX 3a/1a4;
paboToii ¢ JaHHBIMHU, OOJILIIMMH JaHHBIMH; OCHOBaMH pa3pabOTKU aJrOPUTMOB pPEUICHHS U
OLICHKM KayecTBa pelIeHMs 3a7ad METOJaMU MAIIMHHOIO OOydeHHus, MAIIMHHOIO 3pEHuS,
00paboTKU €CTECTBEHHOTO S3bIKA U JIP.

[IpenogaBanue AUCUMIUIMHBI IpeIycMaTpUBAaeT cieayronye (opMbl OpraHu3aluu
yueOHOro TMpolecca: JeKyuu, J1abopamopuvie pabomvl, CAMOCMOAMENbHAS paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUTUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu nmpenoaaBaHusi JUCUUIUIMHBL. OJTy4YE€HUE CTYIEHTAMU HEOOXOAMMBIX 3HAHUH
U HaBBIKOB ISl NPUMEHEHHUs METOJ0B HH(OPMALMOHHBIX TEXHOJOTHMH M HCKYCCTBEHHOI'O
WHTEJUIEKTA B JJIEKTPOIHEPIeTUYECKONW OTpaciiM, 3HAKOMCTBO C QJIrOPUTMaMU MAaIIUHHOIO
00yueHHMsl, OLIEHKOM KadecTBa pPeLIeHUH 3a/1auy MalIMHHOIO 00Y4€HUs, MAIIMHHOIO 3pEHUs U Jp.
3aa4 B 00J7aCTH UCKYCCTBEHHOT'O MHTEJIEKTa; OCBOCHUE 0A30BbIX TEXHOJOTHH HCKYCCTBEHHOTO
MHTEIIJIEKTa

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OII BO).

1.3. IlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0OYyUEHHs M0 AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMIUIMHBI O0OydYaroUuiics AOIKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIMSIMU WM UX YacTAMU. KoMIEeTeHIIMY U MHIAMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B
Tabymue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMHA U HHANKATOPOB MX JOCTHKCHHS

Kon u
Kareropus (rpynna) Kon n HanMeHOBaHME HHIMKATOPA JOCTHKCHHUS
HaMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUN
KOMIIETEHLIU
[TIK-1.JI.1 nmpuMeHsieT OCHOBHBIEC AJITOPUTMBbI
MaIIMHHOTO 00Y4YEeHHS, KOMIIBIOTEPHOTO 3PEHUSI,
00pabOTKH €CTECTBEHHOT'O SI3bIKA, METOIbI
[1K-1 criocoben OLIEHKH TOYHOCTH MOJENIHU Ha Oase
MIPUMEHSTH AHATMTUYCCKOH TUIaT(GOPMBI H/WITH SI3bIKA
TEXHOJIOTUH IPOrPAMMUPOBAHUS I PELIEHUS
[Ipodeccuonanbubie poIp P P
HCKYCCTBEHHOT'O npoeCCHOHANIBHBIX 3aJ1a4 B 00JIaCTH
KOMIIETEHIINHU
WHTEIUIEKTA B 3JIEKTPOIHEPTETUKU
npodeccuonanshoit | I1K-1./1.2 pemaet npodeccuoHanbHbIe 3aa9u
NEeATEIILHOCTH MPEAUKTUBHOTO U aHAJIMTUYECKOTO THUIIA C
NPUMEHEHUEM TEXHOJIOTUI UCKYCCTBEHHOTO
WHTEJJIEKTA U OOJIBIINX JAHHBIX B 00JIaCTH
3JEKTPOIHEPreTUKU

2. Mecro nucuumanssl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOINX AUCIUILINH:
- MHWudopmaruka,
- AnropuTMu3anysg U IporpaMMHUpOBaHUE,
— Maremarnka. MaTemMaTHdecKUi aHAJIN3,
- Maremaruka. AHaTUTHYECKast FTeOMETPUS U JHHENHas anredpa,
- Maremaruka. Teopust BEpOSTHOCTEN U MaTeMaTHYECKasi CTATUCTUKA,
- HHdopmanmoHHbIe TEXHOJIOTH,
- OcHOBBI HH()OPMAITMOHHOM 0€30MMaCHOCTH,
- ®dusuka,
- Teopernueckne OCHOBBI JJIEKTPOTEXHUKH,
- DeKTpuuecKue MallvH
- DJIEKTPUYECKHUE U DJIEKTPOHHBIE AIIAPaTHI;
- Cucremsl 1uppoOBO AUCTIETUEPU3ALINH.
3HaHMS, YMEHUS U HAaBBIKM, T[OJY4YEHHbIE IPU HU3YYEHUHM MaTepuala JaHHOU
JUCLUIUIMHBI, HUMEIOT KakK CaMOCTOSATENbHOE 3HA4€HHWE, TaK M BCIIOMOTaTelIbHOE -
UCIOJIb30BaHUE TMPU TPOXOKJIEHUH IPOU3BOJACTBEHHOW NPEJAMIUIOMHON TPAKTUKU U
MOJIFOTOBKE K MPOLIEYPE 3aIIUTHI U 3alllUTa BBITYCKHON KBATH(PUKAIIMOHHON pabOTHI.
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3. O0BeM U TPYAOEMKOCTh AUCITUTITHHBI
JlanHpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboTHI IO TUCHUIUIMHE (M pacHpeieeHue ITOM TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne7
1 2 3
Oowan mpyooemKocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 68 68
B TOM YHCJIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 40 40
Buo npomesicymounoit ammecmayuu:. 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH TUCIUIUIMHEI IO pa3/enaM U BUIAaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3nensl, TEMBI TUCIIATUIMHEI (qac) (C3) (qac) (qac) | (aac)

Cemectp 7

1. MckyccTBEHHBIN MHTEIIEKT: IPUMEHEHUE B 8 - 4

AIEKTPOIHEPreTUKE

Tema 1.1 O6mas xapakrepuctika Ungyctpun 4.0.
Tema 1.2 CoBpeMeHHbIE METOIBI pean3aIiiui
HCKYCCTBEHHOTO MHTEIUIEKTA B 3JIETKTPOIHEPTETHKE
Tema 1.3 Data Science.

2. OCHOBBI MAIIUHHOTO O0Y4YEHHUs 12 22 22
Tewma 2.2 Datamining (4acTb 2)

Tema 2.3. MammaHOE 00y4ueHHE

Tema 2.4. OrieHKa TOYHOCTH MOJIEIEH MAIIMHHOTO
o0y4eHusl.

Tema 2.5. PexoMmeHgaTeabHbIE CUCTEMBI.

Tema 2.6. BpemeHHBIE pspl.

3. KommnbrotepHoe 3penue 8 8 10
Tema 3.1. OCHOBHBIE 3314 KOMIIBIOTEPHOT'O 3PEHHUSL.
Tema 3.2.MeTtojib1 06pabOTKH N300pasKEeHUH

Tema 3.3. HefiponHusie ceT.

Tema 3.4. CBepXTOUHBIC HEHPOHHBIE CETH.




4. O6paboTKa €CTECTBEHHOT'O S3bIKa 6 4 4
Tema 4.1 OcHOBHBIC 33129 00PAOOTKH €CTECTBEHHOTO
A3BIKA.

Tewma 4.2 CHHTaKCHYECKUA U MOP(OTOTHIESCKUN aHAIH3.
Tema 4.3 HefiporHbIe ceTr A1t 00pabOTKH €CTECTBEHHOTO
A3bIKa

Htoro B cemectpe: 34 34 40

Hroro 34 0 34 0 40

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloImMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepsxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Conepxanue pa3esioB U TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia HazBanue n COACPIKAHUC pa3ac/IOB U TEM JICKIIMOHHbIX 3aHATHU
1 Tema 1.1 O6mas xapakrepuctika Uugyctpuu 4.0. OnpeencHre UCKYCCTBCHHOTO
HMHTEJUIEKTA.

Tennenuun undposoit sxonomuku. O6mas xapakrepuctuka Muaycrpuu 4.0, noHsitue
uudposoii Tpanchopmarmu. OnpeneneHre HCKyCCTBEHHOTO HHTEIICKTa.

Tema 1.2 CoBpeMeHHbIE METO/IbI PEATHU3AIMHA UCKYCCTBEHHOTO HHTEIJIEKTa
BICTKTPOdHEpreTuKe(9acTsb 1) VHTenneKTyanbHble TPHI0KEHIUS 111 HAyIHBIX
HCCIIEJOBAaHNH, IPOU3BOJICTBA, YIPABICHUS NPEANPHUATHEM, YIIPABICHUS KAI€CTBOM U
6uzHec-niporieccamu. MaTEepHET Bemeil. IMuTannonHoe MoaenupoBanue. BupryanpHas
1 JIOTIONTHEHHAas peanbHOCTh. Lludpossie qeoiianku. SCADA

Tema 1.3 CoBpeMeHHBIE METOIBI peaTH3alii HCKYCCTBEHHOTO HHTEIUICKTA B
AETKTPOIHEPTETHKE (IACTh 2)

WHTemiekTyanbHOe NPOTOTUIINPOBaHUE. BUpTyasibHas ¥ JONOIHEHHAS PealbHOCTb.
WHTennekTyanbHble peleHus B 2JIEKTPOIHEPreTHKe. ABTOMAaTHYECKOE YIIPABICHHUE
POOOTH3NPOBAHHBIMH KOMIUIEKCAMHU M TIPOU3BOJICTBOM. Y MHOE ITPOHM3BOJICTBO

Tewma 1.4 DataScience.

Hayka 0 JaHHBIX: OCHOBHBIE IIEJTH U 3a7ja4i. 3apO>KACHUE U HANIPaBJICHHUS Pa3BUTHA.
Crermanuctsl B obact DataScience. DataScience B 9HEpPreTHKE.

2 Tema 2.1 Datamining (uactsb 1)

Omnpenenenne. OcHOBHBIE 3aaul. MeTobl cOopa U XpaHeHHs AaHHbIX. OO1adHbIe
TEXHOJIOTHH. be3onacHOCTh maHHbIX: OIOKUYEHH.

Tema 2.2 Datamining (4acTsb 2)

Bunpt nanubix THCTpYMEHTHI M CLIOCOOBI BU3yaIn3aliiy JaHHBIX. MeTo bl 00paboTKH
nasHbIX. OcHOBHBIE TIPpoOIeMbl. THCTpyMeHTHI 00padoTku nanHEIX. Datamining B
ANIEKTPOIHEPTETHKE

Tewma 2.3. MamuaHOE 00yueHHe

Hasnavenue. ba3oBble aaropuTMbl KJIaCCHYECKOT0 MAIIMHHOTO O0YUESHHMSI:
KJIacTepHu3anusl, Kiaccu(uKalms, perpeccus

Tema 2.4. OuieHKa TOYHOCTH MOJIETIEH MAITUHHOTO O0Y4YEeHHUS.

AJNTOPUTMBI KJIACCHYECKOTO MAIIMHHOTO 00YYESHHUS 1 METOIbI OLIEHKH TOYHOCTH
pabotsl Mozeneil. OCHOBHBIE HHCTPYMEHTHI JUIsl peali3aliil AJITOPUTMOB MAIIHHHOTO
o0yueHus. [IpeqMKTHBHBII aHAIM3 MapaMeTpOB MPON3BOJICTBEHHOTO Npoliecca Ha
JIEKTPOIHEPTETUIECKOM MPETPHUATHH

Tema 2.5. PexoMeHIaTeIbHBIE CUCTEMEIL.

Omnpenenenne n HazHaueHne. OCHOBHBIE aJITOPUTMBI peali3aliyi PeKOMEHIaTeIbHBIX
cucreM. [IpuMeHeHre peKOMEHIATEIbHBIX CHCTEM B 3JIEKTPOIHEPT€THKE JIIS
peanu3aliy CUCTEeM IOMOIIY MPUHSTHS PELICHHUI.

Tewma 2.6. BpemeHHBIC pSIBL

OcuoBHble TepMuHBEL. Ha3zHaueHne BpeMeHHBIX psiyioB. OCOOCHHOCTH OIMCAaHUS
BPEMEHHBIX PsiI0B. [IprMeHeHre B 2IeKTPOIHEPTeTHKE /ISl IPOTHO3UPOBAHUS U
aHaJIM3a MapaMeTpoB MPOM3BOJACTBEHHOIO MPOIEcca BO BPEMEHU
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Tema 3.1. OcHOBHBIE 33]]a41 KOMITBIOTEPHOT'O 3pEHMUSI.

Tepmunonorus. IHTerpanus alropuTMoB Ha 3J€KTPOIHEPreTUYECKOM IIPOU3BOACTBE.
Tema 3.2.Metonsl 00paboTKH n300pakeHUH

Hasznadyenue o0paboTku M300paXKEHUH B 3J€KTpOodHepreTrke. basoBbie GpUiIbTphI:
I'aycca, CobGernsi, METHAHHBIN U TIP.

Tema 3.3. HelipoHHble ceTu.

OmnpenerneHre u MPUHITUI PadOTH HEHPOHHOM ceTh. McTopus pa3BUTHS HEHPOHHBIX
ceteil. Bunpl HelipoHHBIX ceTeil. HelipoHHBIE CETH B KIIaCCUYECKOM MAIIMHHOM
00y4eHHNH ¥ B KOMIBIOTEPHOM 3PEHHU.

Tewma 3.4. CBepXTOUHBIC HEHPOHHBIE CETH.

[IpumeHeHne CBEpXTOUHBIX HEHPOHHBIX CETEN AJIs PeaTu3aluy alrOpuTMOB
MaIIMHHOTO 00y4deHns1. OCHOBHBIE HHCTPYMEHTHI IS PEAIN3aINHU aITOPUTMOB
KOMIIBIOTEPHOTO 3peHus. [IpuMeHeHre KOMIIBIOTEPHOTO 3peHHUs AJIS BU3YalIbHOTO
KOHTPOJIsl MApaMETPOB Ha 3JICKTPOIHEPIreTHIECKOM NPEANPUITUI

Tema 4.1 OcHoBHbIE 331241 00paOOTKU €CTECTBEHHOTO SI3bIKA.

OCHOBHBIE 3aJ1a4¥ U Ha3HAYCHHE aJITOPUTMOB 00PaOOTKH €CTECTBEHHOTO SI3bIKA.
ABTOoMaruueckast oOpaborka Tekcra. [IpumeHeHne aaropuTma ajst IpOBEPKH
JOKYMEHTAIH Ha 3JIeKTPOIHEPreTHUECKOM MPEAIPUATHH, TOJIOCOBBIE TTOMOLTHUKH.
Tema 4.2 CuHTaKCHYECKHH 1 MOP(OIOTHUECKUI aHAIU3.

OcHoBHBIE onpeneneHns 1 TepMuHbL. Jlemmaruzanus. Tokennzarus. CTEMMHUHT.
Hopmammzamus. CnoBapu. Mopdomorndeckuii ananms

Tewma 4.3 HetipoHnsie ceTr 11 00paOOTKH eCTECTBEHHOTO S3bIKa

PexypenTHbIe HelipoHHBIE ceTH, OnOMHMOTeKH U QyHKIMK Python mis paGoTsr ¢
€CTECTBEHHBIM SI3IKOM, OCHOBHBIE HHCTPYMEHTBI, IPUHIINI PaOOTHI.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAKTHYECKOM |pasnuena
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, |AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaumenoBaHue 1a60paTopHBIX paboT TPyAOCMKOCTE, | NPAKTHHECKOH | pasieiia
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 7
1 | Jlabopatopnas pabota 2.1. [Torck qaHHBIX 2 2 2
2 | Jlaboparopnas pabota 2.2. [TocTpoeHue mamodopaoB 4 4 2
3 | JlaboparopHas pabora 2.3. IIpenobpaboTrka u aHanu3 4 4 2
JTAHHBIX
4 | JlabopartopHas pabota 2.4. IIpeTMKTHBHBII aHATIH3. 4 4 2
3amaua perpeccuu
5 | Jlaboparopnas pabota 2.5. 3amaua kmaccupukanuu 4 4 2
6 | Jlaboparopnas paboTa 2.6. AHAJIN3 BpEMEHHOTO psiaa 4 4 2
7 | JlabopatopHas pabota 3.1. O6paboTka H300pakeHus 4 4 3
8 | JlaboparopHnas pabdota 3.2. Knaccudukarus 4 4 3




M300pasKeHMI

9 | JlabopatopHas pabota 4.1. Beenenue B 00paboTky 4 4 4
€CTECTBEHHOTO SI3bIKa.

Bcero 34 34

4.5. KypcoBoe NMpoeKTHUpOBaHHE/ BHIITOITHEHUE KYpPCOBOH PabOThI
VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaroUInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TAOIHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON PabOTHI M €€ TPYI0EMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac

1 2 3
M3y4eHne TeopeTHIecKoro MaTepuana 10 10
qucuuraHel (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)
— [MOArOTOBKA OTYETOB I10 J'Ia60paTOpHLIM pa60TaM 26 26
- BBITIOJIHEHHUE TECTOB
= BBITIOJTHCHHUEC CAMOCTOSTCIIbHBIX pa60T
[ToaroroBka kK MpOMEKYTOUHOM 4 4
arrectanuu (I1A)

Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIMXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso
9K3EMIUISIPOB B
Iudp/ oubmmoreke

URL axpec bubnuorpaduueckas ccpiika (kpome
MEKTPOHHBIX
HK3EMILISIPOB)

https://e.lanbook.com/book/1766 | Octpoyx A.B., Cypxosa H.E. Cucremsr
62 HNCKYCCTBCHHOI'O MHTCJIJICKTA. — I/IB,I[aTeJ'ILCTBO
«JIanbpy, 2021. - 228 C

https://e.lanbook.com/book/1575 | Tlenskosa T.I'., Baitamreiin 10.B. Mogenau n
79 METO/BI HCKYCCTBEHHOT'O MHTEJIEKTA: yueOHOe
nocobue. — Cubupckuii @enepanbHbIi
VYuusepcuret, 2019. - 116 C

https://e.lanbook.com/book/1650 | Boponuna B.B. Teopust u nmpakTika MauiMHHOTO
53 o0OydeHus: YueOHoe nocodue. — YIIbSHOBCKUI
TOCY/IapCTBEHHBII TEXHUYECKUH YHHBEPCUTET,
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https://e.lanbook.com/book/176662
https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/165053
https://e.lanbook.com/book/165053

2017.-290 C.

Antoxuna FO.A., Osogenko A.A., Conensiii C.B.,
Kopons I''n., ®poioB E.A. MeTtoabl
HUCKYCCTBCHHOTO WHTEIUICKTA B DJICKTPOMEXAHHKE

u poboTOoTeXHUKE: y4e0HO-MEeTOANMIECKOe

rocobue, 2021. — ®I'AOY BO I'VAII - 125 C.
004 Crenamkuna A.C., Okpenwios B.B., ®pososa 5 3x3 (BM)
Csl1 E.A. OcHOBBI HCKYCCTBEHHOT'O UHTEJJIEKTA B

pohecCHOaHITHOM IeATENFHOCTH : ydeOHoe
nocooue — CI160: 'YAIL — 153 c.

004 Crenamxuna A.C., I'ymuna E.A., ®ponosa E.A. | 5 5k3 (BM)
Cc79 OCHOBBI HCKYCCTBEHHOT'O MHTEIIJIEKTA B
npohecCHOaHITHOM eATENbHOCTH : yueOHO-
MeTouueckoe nocobue — CI16: 'VAIL — 110 c.

https://znanium.com/catalog/doc | dansu D.1°., 3enenxos FO.A. MeTos1, MOIEIH,
ument?id=384994 CpeCcTBa XpaHeHHs U 00pabOTKY JaHHBIX. M.;
By3zoBcknii yueOnuk, 2022

7. IlepeyeHb IEKTPOHHBIX 0OpPa30BATEIBHBIX PECYPCOB
MH(OPMAaLIMOHHO-TEIIEKOMMYHUKAIITMOHHOM ceTu «IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JTUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pa30BATEIbHBIX PECYPCOB HWH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»
URL aapec HaumeHnoBanue
https://arxiv.org/ arXiv HayuHblil )KypHaI ¢ MMOCACTHIUMH JTOCTHKCHUSIMH B
00JIaCTH UCKYCCTBEHHOTI'O MHTEJUIEKTa
https://www.kaggle.com/ CucTtema opraHu3alii KOHKYPCOB IO UCCIICIOBAHUIO
JTAHHBIX
https://github.com/ Be6-cepuc s xoctunra IT-nmpoexTos

https://colab.research.google.com | HoyrOyk ot I'yra mis paboTst
[notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoytOyxk ms1st paboThI
https://scikit-learn.org/stable/ | bubmmorexa sklearn
https://matplotlib.org/ bubnmoreka matplotlib

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepedeHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOEeCTICUeHHs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecrieyeHHs

Ne /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuens uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.



https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/
https://scikit-learn.org/stable/
https://matplotlib.org/

Ta6mmma 11— [Mepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 6a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
n/n MaTepHaTbHO-TEXHUUECKOW Oa3bl (pu HEOOXOMMOCTH)

1 | JleknmonHas ayauTopus

2 | MynbTumenuitHast ayTuTOPHS

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IPOMEKYTOYHON aTTeCTAllUN

Bup HpOMC)KYTOQHOﬁ aTTCCTallnu Hepequb OICHOYHBIX CPpCACTB

DK3aMeH TecTsl.

10.2. B kadyectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeyeHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyyaromuiicss TIayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOW IUTEPATYpPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— CBOOOJIHO BJIQJIEET CHCTEMOM CITENHAIN3UPOBAHHBIX OHSITHIA.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYHIECTBY WM3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHYECKOW JIESITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX TTOHSATHH.

«XOPOLLIO»
«BaYTEHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyaroluiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,

— JIOIYCKaeT HeCYLIECTBEHHbIEC OIIMOKN 1 HETOUHOCTH;

«yZIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«BAYTCHO»

HaIlpaBJICHUS,
— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHUS,
— 3aTpyAHsieTcs B (OpMYIUPOBAHUHU BBIBOJOB U 0000IIEHUH;
— YaCTUYHO BJIaJIe€T CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.
— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT  CYIIECTBCHHBIE  OMMMOKA W  HETOYHOCTH  IIpH

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3aUTCHO»

— UCTIBITBIBACT TPYAHOCTH B IMPAKTHYECKOM IMPUMEHCHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He (DOPMYJIHPYET BEIBOJOB U 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bormpocs! myist 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! i1t 5k3aMeHa

Ne i/t

Kon

HepequL BOIIPOCOB IJIsI DK3aMCHaA
HHIWKaTOopa

1. Kaxxnas npombllieHHas: peBOIOLUs 0a3upyeTcst Ha Tpex «kutax», 3to | [IK-1.J1.1

a) TEXHOJIOTHH; ChIPbE, HCTOYHHKH, CIIOCOOBI Mepeaayn IHePrum;
OpraHu3anus NPou3BOACTBA U yNpaBJieHHe

0) TEXHOJIOTHHU, UCTOYHUKH SHEPTUH U CHIPHE

B)aBTOMAaTH3alUs IPOLECCOB, COKPAIIEHHE PA00UNX MECT, NOSIBICHNE
HOBBIX T€XHOJIOTHIi

I') JIOTIOJIHEHHAsl PeaJIbHOCTh

2. OxoHoMHKa oxkuzaaer or Uuaycrpun 4.0 IK-1.1.1

a) JOCTHIKEeHH e IKCTPEeMAJIbHOI MPOU3BOAUTEIbHOCTH, OTCYTCTBHE
rpaHul 1 0apbepoB NpPH MOJy4YeHHH HHpopmManun

0) IOMYCK K JTIOOBIM JIaHHBIM U BO3MOXKHOCTH 00pabaThiBaTh UX

B) 3aM€Ha YeJ0BeKa pOOOTH3UPOBAHHBIMU CUCTEMaMHU

I') YBEJIMYEHHUE JIEHE)KHBIX KHOEp MOTOKOB

3. LentpanbHupiM nyHKTOM L1 pOBOI SKOHOMHUKHN CTAHOBUTCS IK-1.1.1

DataScience. DataScience — s5to

a) Haylca 0 JaHHbIX, OCHOBAHHAadA Ha MaTeMaTH4YecCKou CTAaTUCTUKU,
CUCTEMHOM aHaJIM3€¢ U m[q)opMaTmce

6) HHTCIUICKTYaJIbHAA CUCTCMAa UCKYCCTBCHHOT'O MHTCIIJICKTA

B) 6a3zoBoe Hampasienue Muagycrpuu 4.0

F) JAaHHBIC O HAYUHBIX UCCIICAOBAHUAX

4, Henssmu HanimonansHOTO TipoekTa «L{udposas sxonomukay sisitores: | TIK-1./1.1

rOI0M

a) MOBBIIIIEHNE BHYTPEHHUX 3aTpaT Ha pa3BUTHE LU(POBOIL
SKOHOMMKH 32 CUET BCEX UCTOYHUKOB (TI0 J0JI€ B BAJIOBOM BHYTPEHHEM
IIPOJYKTE CTPaHbl) HE MEHEE UEM B YETBIPE pa3a 1o cpaBHeHHUIo ¢ 2017

0) cozmaHue ycToiurBOi 1 0e30macHON NHPOPMAILMOHHO-
TEJIEKOMMYHHUKAITMOHHON MHPPACTPYKTYPHI BEICOKOCKOPOCTHON
nepenayn, 00paboTKU U XpaHEHHs OOJBIINX 00bEMOB TaHHBIX,
JIOCTYITHOM JUIsl BCEX OPTaHU3aIMU U JJOMOXO3SIMCTB
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https://ru.wikipedia.org/wiki/%25D0%25A6%25D0%25B8%25D1%2584%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D1%258F_%25D1%258D%25D0%25BA%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B0
https://ru.wikipedia.org/wiki/%25D0%25A6%25D0%25B8%25D1%2584%25D1%2580%25D0%25BE%25D0%25B2%25D0%25B0%25D1%258F_%25D1%258D%25D0%25BA%25D0%25BE%25D0%25BD%25D0%25BE%25D0%25BC%25D0%25B8%25D0%25BA%25D0%25B0

B)UCIIOJIb30BaHNE TIPEUMYIIIECTBEHHO OTEUYECTBEHHOTO MPOTPAMMHOTO
o0ecrniedeHurs rocy1apcTBEHHbIMU OpraHaMH, OpraHaMHU MECTHOTO
CaMOYTPAaBIICHUS U OPTaHU3AUSIMHA

') BCe BbllIeNepeyrucjaeHHoe

J1) BEpHOT'O OTBETA HET

OCHOBHOM ujeel YeTBEPTON MPOMBIIIIICHHON PEBOIIOLINU SIBJISIETCS
a) BHEIPEHHE MAIIMHHOTO 00y4YeHHUsI BO BCe CPpephl 4eTOBEUECKOM
JeSITeNIbHOCTH

0) nmepexoa k kuéep(puznuecKkuM cucTeM

B) uHTerpauus MurepHera Bemieil B MpOMBIIIEHHOCTH

I') CO3JaHHE MOIIHBIX CYNIEPKOMIBIOTEPOB

TK-1.]1.1

Brnepssie Tepmun «Maayctpust 4.0» ObUT yHOMSHYT B
a) 2015
0) 2011
B) 2006
r) 2020

TK-1.]1.1

CKOJIBKO TIPOMBIIIIJICHHBIX PEBOJIIOLUI Ha CUETY YeI0Be4YecTBa?
a)3
0)2
B) 4
r) 1

MK-1.]1.1

YTo mocimyKuio ToTgyKoM K YeTBepTol MPOMBIIIIICHHOW PEBOIIOIHN?
a) pa3BUTHE HAHO TEXHOJIOTUH, MAaTEPUATIOBEICHUS 1 SHEPT€TUKU

0) co3aHne KBaHTOBBIX KOMITBIOTEPOB

B) pa3BuTHE HHGOPMANMOHHBIX TEXHOJIOT Ui, MPUBe/IIee K
CO3/IAHMIO MPEANKTUBHBIX H ABTOHOMHBIX CHCTEM

I') pa3BUTHUE 3€J€HON SHEPTETUKH

TK-1.]1.1

B kakyro U3 3TUX UTp MALIMHBI I0KA UTPAIOT HE JydIlle JIoaei?
a) mokep

0) maxmaTsl

B) IIALIKU

T') CTpaTerust

TK-1.]1.1

10.

Kakyro 13 3a1a4 06pabOTKH €CTECTBEHHOTO SI3bIKAa KOMIIBIOTED PEIIAET
Xy’Ke OOJIBIIMHCTBA JIOeH?

a) pacno3HaBaHue pedyu

0) perieHue KpOCCBOPIOB

B) JINTEPATYpPHBII MEPEBOJI C OJTHOTO SI3bIKA HA IPYTroi

') MOP(OJIOTHYECKUI aHAIIN3

MK-1.]1.1

11.

Kak paborarot camble TOMyIJsIpHbIE aJTOPUTM MAalIMHHOIO IIepeBoja?
a) NporpamMMsbI 00y4al0TCs HA NepPeBeIeHHbIX TEKCTAX, ONPEAeITI0T
CTATHCTHYECKHE 3aKOHOMEPHOCTH B IepeBo/ie CJIOB, IIPEAI0KeHHIH,
TEKCTOB

6) MaiuHsbI criepBa NepeBOISAT TEKCT Ha CBOM MAIIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJIlaHHBIN SA3BIK IIEpEBOJA

B) ImeeTcst oTAenbHBIN adropuT™ Ui KaXKJ0W Mapbl sI3bIKOB

') aBBTOMaTUYECKU

MK-1.]1.1

12.

B konkypce ImageNet y:xe MHOTO JIET yU4aCTBYIOT POTPAMMBI,
COPEBHYIOIIHECS B paclio3HaBaHUU W300pakeHuil. UToObI moOenTh,
OHH JIOJDKHBI Pa3/IeIUTh HECKOJIbKO MUJUIMOHOB H300paKCHUH Ha

22 000 ki1accoB, COBEpIINB MUHUMYM OIMOOK. Kak gacto ommubdarotcs
JY4IIUe MPOTPAMMHbIE TPOYKThI?

a) NpuMepHO B 5%, NpeB301LTH YeJI0BeKa

TIK-1.]1.1
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0) mpumepHo B 10%, MpeB30ILIN YeI0BEeKa
B) IpUMEpHO B 5%, YeJIOBEK MOKa CIPABIIAETCS JIy4llle
r) npuMepHO B 10%, yesioBeK MoKa CIpaBIIsIeTCs JIyYIlle

13. | CooOmiecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3paboTasio mIkamy IMK-1.21.1
ABTOHOMHOCTH aBTOMWJIOB OT 0 (IIOJTHOCTHIO MEXaHUYECKOE
yrpasieHue) 10 S (aBTOMOOMIIb IMOJTHOCTBIO YIIPaBIIsACTCS 0€3 YeIoBeKa:
HET HU pyJs, HU nefaneit). Camble IPOABUHYTHIE MOAEIN
MpUOIHKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTU. Kak oH
OIHCHIBAETCS?
a) MalIMHA eJeT CaMa, HO B HEKOTOPBIX 00CTOATEILCTBAX MOXKET
NoTpedoBATH Y BOAUTEJIS B3ITh KOHTPOJb HA cedsl
0) aBTOMOOMIIb CITIOCOOEH y4acTBOBATh B ABM)KEHUU JaKe B TOM CiIydae,
€CIT BOJMTENb 3aCHYI M €r0 He pa30yanuTh
B) yIpaBlICHUEM 3aHUMAETCsl >KMBOW BOIHUTENb, HO MHOTHE Ba)KHbBIE
(GYHKIIUY BKIIIOYAs pyJICHUE ¥ TOPMOKCHHUE aBTOMATU3UPOBAHBI
I') MalIMHA YIPABISETCS TOJIbKO BOJIUTEIIEM
14. | UckyccTBEHHBIN UHTEIIEKT — 3TO NK-1.0.1
a) HAYKa M T€XHOJIOTHH CO3aHHUS YMHBIX MAIIMH
0) pa3aen HHPOPMAITMOHHBIX TEXHOJIOTHIA, TPEIMETOM U3YICHHUS
KOTOPOTO SIBJISIETCS YeIOBEUYECKOE MBILIUICHUE
B) IIOCJIEJIOBATEIbHOCTh HEWPOHOB, COEIAMHEHHBIX MeEXay co0oil
CUHAIIcaMH (CBSI3SIMH )
) poOOTHI
15. | Hoes uckyccmesennoeo unmenniexma poounacs 6 IIK-1./1.1
a) 1956
6) 2011
6) 1856
2) 1943
16. | OcHOBHOE CBOMCTBO MCKYCCTBEHHOT'O MHTEIIEKTA 3aKITFOYACTCS B IK-1.14.1
a) BO3MO’KHOCTH MOHUMAHUM Y€JI0BEYECKOr0 A3bIKA, BO3MOKHOCTH
00y4aThCsl, MBICJINTh, ICIICTBOBATH
0) 3aMelIeHN aBTOMAaTHYECKHUMH CHCTEMaMH YeJIoBeKa
8) 8HeOpeHUU KOMNbIOMEPHBIX NPOCPAMM
2) 3ameHe yenogexa
17. | K mexnonoeusm uckyccmseennozo unmeniekma HE omnocamcest IK-1.14.1
a) ymuvle mamepuanslt ¢ Iphekmom namamu gopmoi
6) supmyanvHble NOMOUWHUKU
8) uam-6omol
2) asmomamuyecKull nepesoo
18. | Ymo maxoe crabuiii uckyccmeennwiii unmeniexm? IK-1.1.1
a) anzopumm, CROCOOHbIIL peuiamsp OnpedeeHHblil Kaace 3a0ay
0) pobOoMU3UPOBAHHBII KOMNIEKC
8) ancopumm, pewarowuii MmamemamuyecKue 3a0ayu
2) HellpoHHble cemu
19. | Kakx  usmenumcsa  OopooicHoe  Osudicenue npu  enedperuu 6 | [IK-1.]1.1
MPancnopmmusie cpeocmea CUcmeMm UCKYCCMBEHHO20 UHmelleKma?
@) CHU3UMCA OMBEemMCcmeeHHOCMb 600umenel Ha 00po2ax
6) ynpaeienue MAWUHAMU C UCHOAb308anuem mexnonocuit HH
Modcem chuzums ypoeensv napywenus I/[/]
6) Ha 00po2e Y8enUdUMCS KOIUYeCma80 NpoOoK
2) He UBMEeHUmMCs
20. | TectupoBanue TrrOpHUHTa IPU3BAHO MPOBEPHUTH MK-1.1.1

a) 3HaHue ocHoB MM
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0) BO3MOKHOCTHh TBOPYECKOr0 MbILIJIEHUS Y MAIIIMHbI
B) 3HAHHWE AITOPUTMOB MAITMHHOTO 00y4YEHUS
I') TOYHOCTh pabOThI AITOPUTMOB MAIIUHHOTO O0YYEHUs

21.

AJITUTUBHOE TTPOU3BOCTRBO - 3TO

a) co3JiaHie 00bEKTOB METO/I0M MOCJT0HHOr0 coeINHEeHNsI
MAaTepHaJIOB HA OCHOBE JIAHHBIX TPeXMePHbIX Mo/IeJieii

0) IPOEKTUPOBAHUE UITH MTPOLECC Pa3paOdOTKU MPOEKTa

B) METO/I POU3BOJICTBA, TP KOTOPOM H3TOTOBIISIOT (haCOHHBIC
3aroTOBKH JIeTaJiel MyTéM 3aJIMBKH PACIUIaBICHHOTO METAlIa B 3apaHee
MIPUTOTOBJICHHYIO JINTCHHYIO GOopMy

') METOJIbl MHTEJUICKTYJIbHONH 00pabOTKHU TaHHBIX

TK-1.]1.1

22.

HNuTepHer Bemeit — 310
a) YCTPOMCTBA TEIEMETPUU C HU3KUMHU 00hEMaMHu 0OMEHA JaHHBIMU
0) ceTH mepeaayu JaHHBIX MKy (PU3HUECKHMH 00bEeKTaAMH,
OCHAIEHHBIMU BCTPOEHHBIMH CPEACTBAMH M TEXHOJOTUSMU JJIsl
B3anMMOeHCTBHS APYT € APYrOM HJIM C BHEIHEH cpenoi

B) BCEMHUPHasl CUCTeMa 00bEAMHEHHBIX KOMIIBIOTEPHBIX CETCH IS
XpaHeHus U nepeaadu nHpopMauu

') IPOEKTUPOBAHUE MJIH MPOIECC pa3pabOTKH MPOCSKTA

TK-1.]1.1

23.

Yro o6o3nauaet noustre MixedReality?

a) 00beMHEHHE PEaJTbHOr0 H BUPTYAJIbHOI0 MHPA, B KOTOPOM
NPHCYTCTBYET BO3MOKHOCTH B3aHMOIeCTBHSA 00HEKTOB APYT ¢
APyrom

0) BUpTyallbHast PEalbHOCTh C BO3MOYKHOCTBIO B3aMMOICHCTBHUS C
o0BeKTaMU

B) JIOTIOJIHEHHAS PEaJIbHOCTD C BO3MOYKHOCTBIO B3aUMOJICHCTBHSA C
o0BeKTaMU

I') MPOEKTHPOBAHUE WITH MPOIIECC Pa3pabOTKH MPOEKTa

TK-1.]1.1

24,

[IpeumytiecTBO UCTIOIB30BAHMS OOJAYHBIX TEXHOJIOTUH

SIBJISIETCS

a) 3aBUCHMOCTH OT TIOJIKITFOUEHUS K MHTEPHETY

0) OecrIaTHOE UCIIOIb30BaHHE

B) BO3MO’KHOCTH HMETh JIOCTYII K CBOUM JTaHHBIM B JIl000€e BpeMs U3

JI000H TOYKH IJIAHETHI
F) HeOFpaHI/I‘{eHHLIG BO3MOXHOCTH

MK-1.]1.1

25.

[udpoBbIM ABOMHUKOM Ha3bIBAIOT

a) KOIHIO TEXHOJIOTHYECKOT0 Ipoliecca

0) mporiecc cOopa TaHHBIX Ha CTaAUU Pa3padOTKU U U3TOTOBIICHUS
IPOAYKIIUH

B)BUPTYAJIbHBIM POTOTHIIOM pPeajbHOro pu3nueckoro usaesims,

rPyNIbI U31eJIMi HIN Npouecca
I)IpOEKTUPOBAHUE UIIH Ipoliecc Pa3pabOTKH IPOeKTa

MK-1.]1.1

26.

OOnauHbIe TEXHOJIOTHH — 3TO TEXHOJIOTH

a) XpaHeHUs U 00paboTKH MH(OpMAIIH

0)co3/1aHusi HHTEPHET-Mara3uHoB, OMOJIMOTEK, TOYTOBBIX CEPBUCOB U
Be0-CEepBUCOB

B)KOTOPBIE MO3BOJISIIOT HCNOJIB30BATh NMPUJI0KEHHS],
UHPACTPYKTYPY W/uiu miaargopmy, He Bjajesi UMHU, a apeHAYI0 Ha

CTOpPOHE B YIAJICHHOM N0CTYIIE.
T) 00JIeTYeHHBIC TEXHOJIOTHH

MK-1.]1.1

27.

K kakoii rpynme ycTpoiicTB epCOHATIBHOTO KOMIBIOTEPA OTHOCATCSA
YCTPOMCTBA BUPTYAJIIbHON PEaibHOCTH?

TK-1.]1.1
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a) BHEIIIHHE YCTPOMCTBA

0) yCTpoicTBa yIpaBicHUS

B) OCHOBHBIE yCTPONCTBA

I') TeJIEKOMMYHHMKAIIMOHHbIE YCTPONUCTBA

28. | Kakum oOpa3om MOKeT OBITh peanu3oBaHa TexHoorus [oT MK-1./1.1
«ABTOMaTU3UPOBAHHAS MTAPKOBKa»?
a) 1aTYMK (PUKCUPYET MAIIMHY, KOTOPasi 0CTAHOBUJIACH HA
NapKOBOYHOM MecCTe, M Mepe/iaeT JaHHbI HA eHTPAJbHbIN JaTYNK
W/MJIH yIpaBJsilollee yCTPOMCTBO
0) cCkaHep CUYMTHIBAET ITPUX-KOJ HA MAallIMHE U OTIPABJISET JaHHBIC HA
cepBep
B) KaMepbl IepeIatoT JaHHbIE B LICHTP YIPABIICHUS, YETIOBEK
oOpabartbiBaeT HHPOPMALIHIO
') CUCTeMa JaTYUKOB
29. | Yro HE oTHOCHTCS K TEXHOJIOTHAM UACHTHU(PHUKAIIMA TPEAMETOB IS NK-1.1.1
MpUMeHEeHUsI TexHoIoruu MHTepHeTa Bemeit?
a) 5G
0) QR-xon
B) IITPUX-KOJ
30. | MamunHOe 00y4eHue — 3To MK-1./1.1
a) pa3/ies] HCKYCCTBEHHOI0 HHTE/JIEKTA U KOMIBIOTEPHBIX HAYK,
KOTOPbIii (poKycHpyeTCcs: HA UCIOJIBL30BAHUY TAHHBIX U AJITOPUTMOB
AJSl MMHUTAIMU Pa0oThI YeI0BEeKA M peau3alu NPOrHo3Hoii
AHAJINTHKH
6) AITOPUTMBI JJIs1 CO3/IAaHHSI HHTEIUICKTYaIbHBIX CUCTEM
B) Habop MaTeMaTH4eCKUX (HDYHKIUI AJIs petieH s MpoQecCuOHANbHbBIX
3a7a4 110 aBTOMATH3aIuN
r) o0y4eHHe KOMIbIOTEPA YeJIOBEUECKUM HaBbIKaM
31. | Kakas sto Texnonorus: «MHDopManus mpeacrapiseT coooi 0JI0KH, IK-1.14.1
KOTOpPBIE XPAHATCS Ha MEPCOHAIBHBIX KOMITBIOTEPAX MOJIb30BaTENEH,
B3aUMOCBSI3aHHBIX MEXKIY COO0M»?
a) OJIOKYEeHH
6) 3a1uTa MHPOpPMAaLUH
B) 0JIOYHOE B3aUMOJICHCTBIE
r) uHdopmanroHHasi 0€30MaCHOCTh
32. | DataMining —sto MK-1.1.1
a) 3TO Mpouecc BblieJIeHUs U3 TAHHBIX HesIBHOW U
HEeCTPYKTYPHPOBAHHOM HH(OPMALUM U NPeICTABJIEHNS ee B BU]e,
MPUTOTHOM /JIsl HCI0JIb30BAHUS
0) MeTosnKa cOopa JaHHBIX
B) TEXHOJIOTHS XPAaHEHUS TaHHBIX
I') COBOKYITHOCTb QJIFTOPUTMOB MALTMHHOTO 00y4eHUs U 00JauHbIX
TEXHOJIOTHI1
33. | OcHoBHas mpo0iieMa, CBsI3aHHAs CO COOPOM JTAaHHBIX, 3aKITIOYAETCS B IIK-1./1.1
a) MX KayecTBe
0) HouCKe HY)KHBIX JaHHBIX
B) HAJIMYWH ITYCTHIX STYEEK
T') TOM, YTO JIaHHBIE IPEACTABJICHBI B Pa3HbIX (hopMaTax
34. | MoXHO BBIIEIUTH JIBa OCHOBHBIX THITA JJaHHBIX, KOTOpbIe ncnoas3yercs | [TK-1.10.1

JUIS aHAJK3a, 3TO:
a) KauecTBEeHHbIE U KOJHMYeCTBEHHbIE
0) rpaduyeckue ¥ CUMBOJIbHBIC
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B) HCKAaTCrOpruaJIbHBIC U LICJICBBIC
T') YUCJIOBBIC U ITU(POBHIE

35. | OcoOeHHOCT, HOMHHATBHBIX IAHHBIX 3aKIIFOYACTCSI B TOM, YTO K-1.4.1
a) MOKHO ONpeJeJTUTh IPOLEHT OT 11eJ10r0, MOKHO OCYUTATH
KOJIMY€eCTBO, HeJIb35l BBIYUCJIUTH Cpe/iHee
0) JaHHbBIE YIIOPSAIOYEHBI 10 KATETOPUSM, ECTh BO3MOKHOCTh
BBIUUCIISATH CPEAHEE 3HAUCHUE
B) 3TO YHCJIOBbIE IaHHBIE, C KOTOPHIMU MOKHO OCYILECTBIISTh
MaTeMaTHYECKUE Olepaluu
') HEBO3MOXKHO OIPEAETUTH MPOLIEHT OT LEJI0ro
36. | HoMuHanbpHBIC JaHHBIE COEPKAT K-1.4.1
a) HAUMEHOBAHMSI KaTeropuii
0) TOJBLKO BEIIECTBEHHBIC YUCIIA
B) TOJIbKO CTPOKH B BUJI€ TEKCTOBOM HH(pOpManuu
T') TOJBKO JCHCTBUTEIbHBIC YUCIIA
37. | BeiOepute BepHOE yTBEpKACHUE IK-1.14.1
a) B HOPMATHUBHBIX IAHHBIX HMeeTCs HOJIb, 0003HAY A0 LU
OTCYTCTBHE TOI'0, YTO U3MePsieTCsl
0) MHTEepBaJIbHBIC TaHHBIC UMEIOT HYJIEBYIO TOUKY OTCYETa
B) IIEpeMEHHbBIE, UMEIONINE MOPSIIKOBYIO IPUPOJTY, MOKHO COOMPAThH
KaK HOMHHAJIbHbIE, KaK HHTEPBAJIbHBIC, KAK HOPMATHUBHBIC
r) puva — 3TO 1IeTeBas MepeMeHHas
38. | OCHOBHBIM HEIOCTATKOM SKCIIEPUMEHTOB Tpu cOope nanubix sisercs | [TK-1.20.1
a) BHICOKAsl CTOUMOCTD U UTUTEJIbHOCTH NMPOBeIeHus
0) HEBO3MOXKHOCTB TIOJYYHTh HH(POPMALIUIO U3 IIEPBBIX PYK»
B) IOCTAaHOBKA KOHKPETHOM 3aJ]auu JJIs MOJIy4YEHUs JaHHBIX
T') HU3Kasi CTOUMOCTb M IPOM3BOIUTEIILHOCTh
39. | Kakumu npeumyiiectBaMu 06J1a/1at0T 00JIaUHbIE CEPBEPHI, IK-1.1.1
WCIIONB3YEMBIE JIJISl XpaHEHUs OOIBIINX JaHHBIX?
a) o0ecreynBaroT JOCTYI K JAHHBIM HE3aBUCHUMO OT BO3MOKHOCTH
BbIXxOAa B IHTEpHET
0) o0ecrieunBalOT 0e30MaCHOE XPaHEHHE IAHHBIX B HECKOJIbKHUX
KOMUSIX HA He3aBHCUMBIX JAPYT OT ApPYyra cepsepax
B) 00ECTIIEUMBAIOT JOCTYI K JAHHBIM H3 JIF000I TOUKH
r) obecrieunBaeT HEOTPAHHICHHBIA JOCTYI
40. | B 2016 roxy 6su1 mpuaAT OOIIEEBPOIICHCKUI pETIIaMeHT O NK-1.J1.1
MepPCOHANBHBIX JaHHBIX. Ero rmaBHbIN npuHIMN:
a) 100pPOBOJILHOCTH MPEI0CTABJIEHHUS TAHHbBIX
0) HEe0OXOIMMOCTh MIPEIOCTABIICHUS TaHHBIX
B) 00513aT€ILHOCTH MPEIOCTABICHUS JaHHBIX
T') IPEIOCTABICHNE TIEPCOHAIBHBIX JaHHBIX OCYIIECTBISIETCS TOJBKO Yepes3
TOCYJApCTBEHHBIC OPraHbl MECTHOT'O CaAMOYITPABJICHUA
41. | IIpumeHeHHe OONBIINX JAHHBIX B 3JIEKTPOHHON KomMmepiuu nonyyuno | ITK-1.20.1

yCHelHoe pa3BuTHe Oiarogaps koMmnanusM-rurantam Google, Apple u
ap. B yem 3aknrovaercs ux BiusHue?

a) KOMITAaHUU CO3/1aJIM COOCTBEHHbIE MAPKETILIIEHCH 1 MHTEPHET-
Mara3uHsl

0) KOMIIAHUM COOUPATH U AHATU3UPOBAIH
HelepCOHAJM3MPOBAHHBIC JaHHBIX 0 M0JIb30BaTEIAX

B) KOMIIaHUH MPEATIOKUIN aJTOPUTMBI IJIS1 pa3BUTHSI KOMMEPLUU U

MPOABHUIKCHUSA aJITOPUTMOB
F) KOMITAHWU aHAJIU3UPOBAIN TIEPCOHATUZNPOBAHHBIC JaHHBIC
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42.

Kakyto u3 nepeMeHHBIX PH POPMHUPOBAHUH CBOMCTB 00BEKTa MOKHO
OXapaKTUPU30BATh KaK TUCKPETHYIO?

a) MOJI YeJI0BeKa

0) cpeaHui pOCT CIOPTCMEHOB

B) KOJIMY€CTBO COTPY/IHMKOB KOMIIAHUH

T') PACCTOSTHUE MEXK]Ly TOPOJaMHU

TK-1.]1.1

43.

B kakux cioyyasx BMECTO MOJIbI M MEAMAHBI JIy4Ille UCIOJIb30BATh
CpelHee 3HAYCHHE B KAYECTBE IEHTPAIIbHOM TeHICHIIUN?

a) ecJIM pacrnpejejieHue ABJIsIeTCS CHMMETPUYHBIM U
YHUMOAAIbHBIM

0) ecJii IPUCYTCTBYIOT 3aMETHBIE BBIOPOCHI
B) €CJIM pacnipeACJICHUE aCUMMETPHUIHO

MK-1.]1.1

44,

MoerT 11 noka3aTeib CTaHJAapTHOTO OTKJIOHEHUS! IPUHUMATh
OTpULATCIILHBIC 3Ha4YCHUA?

a) MOXET, IIPU PaBHOCTHU BCEX 3HAUYEHUI B BEIOOpPKE

0) MOXeT, ecIi Bce 3HAUCHUs B BBIOOPKE paBHBI 0

B) HC MOXKCT, CTAaHAAPTHOC OTKIIOHCHUEC BCCTr1a oounbIe 1
I) He MOXKeT, CTAHAAPTHOe OTKJIOHeHHe Beceraa 6oabiue 0

TK-1.]1.1

45.

Kakyto na(pOpMaIuio mo3BoiseT MoIydIuTh CIeAYIOMNUN KOI:

import matplotlib.pyplot as plt

plt.boxplot(data)

plt.show() ?

a) rpaduK, 0TOOpaXKAIOIIUK MOCJIEI0BATEILHOCTh PACIIPEACIICHHS, OT
min 10 max 3HaueHUus

0) rpadguk oToOpakaOIMii MeIUAHY, HUKHUH U BEPXHUH
KBapTHJIH, BO3MOKHbIE BHIOPOCHI

B) TUCTOTpaMMY YacTOT pacrpeaeseHnid 1o kiaccy data

T') 9TOT KOJ HE CTPOUT rpadux

MK-1.]1.1

46.

[Tpu yBenmueHnu BHIOOPKH, KaK TIOMEHSIETCSI MTHTCHCUBHOCTh
BO3HUKHOBEHHUS OOJBIINX OTKIOHEHUH (TPYOBIX MPOMaxoB) OT
BBIOOPOYHOTO CpesHero?

a) UX KOJIM4eCTBO YMEHbIIUTCS, pacnpeaejeHne BbIOOPOUYHBIX
CPeIHUX CTaHeT 0oJiee Y3KUM

0) UX KOJTMYECTBO YBEIMYUTCS, pacpe/ielIeHHe BHIOOPOYHBIX CPEIHIX
CTaHeT 0oJiee UPOKUM

B) HE MOBJIUSIET

T') UX KOJIMYECTBO YBEITUYHUTCS, PACIIPEICICHIE BRIOOPOUHBIX CPETHUX
cTaHeT 0oJiee y3KUM

MK-1.]1.1

47.

B uentpe 95% noBepuTeabHOro HHTEPBAa, PACCYUTAHHOTO 110
BbIOOPOYHBIM 3HAUEHUSIM, HAXOAUTCS

a) 3HaYCHHE CTaHAAPTHOH ONIMOKU CPETHETrO

0) Bceraa HaXOAUTCS MEeIUaHa

B) cpenHee 3HaYSHHE TeHEPaThbHONH COBOKYITHOCTH

r) BbIOOPOYHOE CpeHee 3HAYeHHe

MK-1.]1.1

48.

HyCTB HUMCIOTCA HE3aITOJIHEHHBIC YHCIICHHBIC 3HAUYCHUA B CTOJ'I6I.[G B
TabIuIle ¢ JaHHBIMU. B KakoM ciyyae jydiiie 3arodHUTh IPONyIEHHbIE
JaHHbIC ME€ANAaHHBIM 3HaueHueM?

a) pa3dpoc 3HavYeHuli 001110, HUMeITCsI BHIOPOCHI

0) 3HaueHus B cTONIOLE OTBEYAIOT HOPMAILHOMY paclpeesieHUI0

B) 3HauUEHMs B CTOJIOLE OTBeYaloT pacnpeaeneHuto [lyaccona mim
PaBHOMEPHOMY paclpeieICHUI0

I') 3alI0JIHEHUE MEAMAHHBIM 3HAUEHUEM HE SIBJISIETCS ONTHUMAIBHBIM

MK-1.]1.1
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PCHICHUCM, JIYUIIC 3aIIOJHATh HYJIAMHA W YAAIATH CTPOKH C
HE3aIlOJIHCHHBIMH sSUeHKaMU

49.

[Tponecc ananm3a 1aHHBIX COCTOMUT U3 CIEAYIOIINX 3TAIOB:

a) MOCTAHOBKA 32/1a4M 10 cO0PYy TaHHBIX, cCOOpP MH(pOpMaUH,
00padoTKa IaHHBIX, OYMCTKA JAHHBIX, OLEHKA 3HAYUMOCTH
NPHU3HAKOB

0) coop uadopmarmu, 00paboTKa JaHHBIX, OIICHKA 3HAYUMOCTH
IPU3HAKOB, OYMCTKA JAHHBIX

B) MIOCTAHOBKA 33/1a4H 0 cOOPY NaHHBIX, cOOp MHPOpMAaLUH,
00paboTKa JaHHBIX, OLIEHKA 3HAYUMOCTHU PU3HAKOB, OUMCTKA JaHHBIX
I') HIOCTAaHOBKA 33J[au¥l 110 cOOpY AaHHBIX, 00paboTKa JaHHBIX, OYMCTKA
JAHHBIX, OLIEHKAa 3HaYMMOCTH IPU3HAKOB

MK-1.]1.1

50.

3aMeHa OTCYTCTBYIOIIMX 3HAUCHHI MAaKCUMAIIbHBIM B CTOJIOIIE SABJISICTCS
XOPOIIMM BapUaHTOM

a) VI 00pabOTKM KaTeropuajbHbIX NepeMeHHbIX, 0TBEYAI0IIHX
3aKOHY PABHOMEPHOTO pacrpenaeaeHust

0) mis 00pabOTKM KaTeropHaIbHBIX MTEPEMEHHBIX, OTBEUYAIONINX 3aKOHY
HOPMAJILHOTO PACIPeICIICHUS

B) It 00paOOTKH IEIOYUCIICHHBIX 3HAYCHUIH

T) JJisi 00paObOTKU HEKATErOpUaIbHBIX TIEPEMEHHBIX

MK-1.]1.1

51.

Feature Engineering moapasymeBaet

a) aHAJIN3 TAaHHBIX, 3aM0JIHEHHE OTCYTCTBYIOIIMX 3HAYEHMIA,
C03/1aHie HOBBIX MPU3HAKOB, U3BJIeYeHH e M0JIe3HbIX MPU3HAKOB
0) paboTy C TaHHBIMH

B) 00pabOTKy JaHHBIX-TIPU3HAKOB

T') IOCTPOSHHE aJITOPUTMOB

MK-1.]1.1

52.

MynbTUKONIMHEAPHOCTD — 3TO SIBJIEHHUE, IPU KOTOPOM
a) NPU3HAKH B JAHHBIX SABJISIOTCS 3aBHCUMBIMH

0) OTKJIMK 3aBUCHUT OT IpHU3HaKa

B) OTKJIMK HE 3aBUCHUT OT ITPU3HAKA

I') IPU3HAKU B JJAHHBIX SIBJIIOTCS] HE3aBUCUMBIMU

MK-1.]1.1

53.

Kakas 3agaua 3akmtouaetcst B pa30MeHUN BRIOOPKH N300paKeHHH Ha
cxoxue (1o coaep:kanuio)?

a) KaccupuKanus

0) K1acTepu3anus

B) CErMEHTAITUS

I') perpeccust

TK-1.]1.1

54.

Ouenure recall ¢ okpyriieHrem 10 1ByX 3HAKOB
1 predicted Opredicted

loue |8 2

Ome |2 8

a) 0.80
0) 0,25
B) 0,63
r)0,2

TK-1.]1.1

55.

Jlnst perienus knaccudukanuu noiaydeno 3Haueane AUC=0.51.
DddexTuBen mm knaccudukaropa?

a) Her, AUC nmoJizkeH ctpeMuthes K 1

0) ver, AUC momxkeH crpeMuThes K 0

B) J1a

r) HeT, AUC nomxkeH ctpeMuthbes K 0,5

TK-1.]1.1

56.

Wcxonnpie qanubie cogepkar 10 06bexToB. CKOJIBKO KJIACTEPOB OYIET

MK-1.]1.1

18




Ha 8 1are uepapXuyecKou arnomepanun’?
a)3
0) 4
B) 2
r) 1l

S7.

HmeroTcst BeKTopa, onrchiBarolye a8a 00bektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrosiHue MUHCKOBCKOTO MEXKIy 00beKTaMu 1ist =3.
OTBET OKPYTIJIUTH JIO COTBIX

a) 1.26

0)1.3

B) 0.7

r) 0.1

TK-1.]1.1

58.

Jlanbl nBe perpeccuu ¢ kodpduuuentam aerepmunanun -0,85 u 0.85.
Kakas perpeccust mpeinoYTuTeIbHee ¢ TOYKU 3PCHUS aIeKBaTHOCTHU?
a) ¢ koH(puaentom aerepmunanuu 0.85

0) ¢ koupuaeHTom nerepmuHaiuu -0.85

B) 00€ a/IeKBaTHBI

r) 00¢ HeaIeKBAaTHbI

MK-1.]1.1

59.

B kadecTBe IpUMEpPOB aIrOPUTMOB O0YUCHHS C YIUTEIEM MOYKHO
MIPUBECTU

a) J102UCMUYecKyl0 pezpecculo, JUHEHHYI0 pezpecculo, 0epeebs
peuienuil

0) netiponnyro cemv Koxonena, SVD, SVM

8) maxkcoHomuro, 2paghosuvle aneopuUmMMbl Kiacmepuzayuu

2) enybokoe obyuenue

MK-1.]1.1

60.

K anropurmam perpeccun HE otHocutcs
a) nocucmuyecKas pezpeccus

6) SVD

8) peepeccus Jlacco

2) IuHelHas peepeccus

TK-1.]1.1

61.

B kauecTBe anroputma OMHapHOM KilaccU(PUKAIUK JJOTUYHEE
UCIOJIb30BaTh

@) 102UCMUYECKYI0 pecpeccuio

0) cnyuatinvlil 1ec

8) Oepeso peuteHull

2) Hausnwlll bailec

MK-1.]1.1

62.

Mertpuky recall ucrosp3yroT 17151 OIEHKH TOYHOCTH pabOThI
aJITOPUTMOB

a) knaccugpuxkayuu

0) knacmepuzayuu

8) peepeccuu

2) ayemenmayus

MK-1.]1.1

63.

Metpuxky MAE ncnonb3yroT /Ui OIIEeHKH TOYHOCTH PadOThI
QJIITOPUTMOB

a) pezpeccuu

0) kracmepuzayuu

8) Knaccugpuxayuu

2) cecmenmayust

MK-1.]1.1

64.

PexomenaarenbHble CUCTEMBI — 3TO

a) aJIrOPUTMbI, HANIPaBJIeHHbIE HA TeHePAIUIO JISl M0JIb30BATe I
peJIeBaHTHBIX PeLIeHui

0) aIrOPUTMBI MAIIMHHOTO OOYYEHHUS C YUUTEJIEM

TIK-1.]1.1
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B) aJITOPUTMBI MAITUHHOTO 00y4eHus 0e3 yuuTens
') METOJIbI KOJIJTAOOPAaTUBHOHN (hUIBTpAITN

65.

OcHOBHBIMU MCTOdaMU pCain3ali pCKOMCHIAATCIIbHBIX CUCTCM
SABJIIIOTCA

a) METO/JbI KOJ]HaﬁOpaTHBHOﬁ (l)I/IJ'ILTpaIII/II/I H ME€T0Abl, OCHOBAHHBIC

Ha COo/Iep:KaHuH

0) MeTo/1bl, OCHOBaHHbIE Ha COACP)KAHUHU

B) METO/IbI KOJUTAOOPATHBHOTO COJCPIKAaHUS U (PUIBTPALIUH
I') METO/1bI KOJNIAOOPATUBHOW (QMIIbTpALIUU

MK-1.]1.1

66.

MeTo1b1, OCHOBaHHBIE Ha HMEIOIIEHCS HHPOPMAIIUU O
B3aMMOJICHCTBUAX MEX/IY IMOJIH30BATEIISIMU U JIEMEHTAMH IS
TCHEpalliy HOBBIX PEKOMEHIAINH, Ha3bIBAIOTCS

a) MeTOIaMH KOJJIA00PATHBHOI (PUIbTPaANNHU

0) MeTOZaMu TPaTUEHTHOTO OYCTUHTA

B) METOJIbI, OCHOBAHHBIC Ha COJICPIKAHUS U (PIIIbTPAIIHH

') METO/Ibl, OCHOBAaHHBIC Ha COJICPIKAHUS

TK-1.]1.1

67.

Wnest MeTo10B Ha OCHOBE COJIEPKAHUS COCTOUT B TOM, YTOOBI

a) MBITATHCSA MOCTPOUTH MO/IEJb € MOMONILIO (PYHKIMOHATBHBIX
3aBMCHMOCTEi, KOTOpPbIe 00bSCHAIOT B3aUMO/1eiiCTBUA
M0JIb30BaTeJIsl € JIEMEHTOM 110 JONOJTHUTEIbHONH nHpopManun
0) IOCTPOUTDH HEMMHEHHYIO (PYHKITUIO HA OCHOBAaHUH XOJIOJHOTO
3aIycka

B) CO3/1aBaTh HOBBIE PEKOMEHAAIIUN HA OCHOBAHUH UMEIOIEHCS
nH(OpPMAaLIUY O B3aUMOJICHCTBUSX MEXKAY MOJIb30BATEISIMU U
3JIEMEHTaMU

T') IOCTPOUTH JIMHEHHYIO (DYHKIIHIO

MK-1.]1.1

68.

IIpobnema «X0JI0JHOrO CTApTa)» 3aKIIOYACTCA B

a) OTCYTCTBHHU BO3MOKHOCTH 1aTh KOPPEKTHYI0 peKOMEHAaLHI0
HOBBIM I0J1b30BaTeJISIM CepBHCA

0) OTCYTCTBHM KOPPEKTHOT'O JlaTacera

B) MCIIOJIb30BAaHUU TUOPHUIHBIX MOJIEJIEH JIsl TeHEpalMKi PEKOMEHIalluH

r) OTCYTCTBUC KaTCTrOPUAJIbHBIX IICPEMCHHBIX

MK-1.]1.1

69.

MeTox «I10JIb30BaTeINb-TI0IH30BATENbY» OTHOCHTCS K
a) MeTo/laM KoJIJIa00paTHBHOMH (QUIbTPanuu

0) MeTo/1aM, OCHOBaHHBIM Ha COAEpPKaHUU

B) TUOPHUIHBIM METOAaM

') METO/IOM, OCHOBAaHHOM Ha JJAHHBIX

MK-1.]1.1

70.

Mertoz, B KOTOPBIX HCIIONIB3YIOT JOMOJIHUTENbHYIO HHPOPMALIUU O
TIOJTb30BATEIISIX W/HITH 3JIEMEHTOB, SIBIISIETCS

a) METOI0M KOJU1abOpaTUBHOM (uibTpanun

0) MeT010M, OCHOBAHHBIM HA CO/IeP:KAHUHU

B) THOPUIHBIM METOJIOM

') METO/IOM, OCHOBaHHBIM Ha JIAHHBIX

TK-1.]1.1

71.

K rubpuaasiM pekoMeHaaTensHbIM cuctemaM HE oTHocsATCs

a) B3BCIIICHHBIC PEKOMEHATEIIbHBIC CHCTEMBI

0) MeTOABbI «IM0JIb30BATEIb-TI0JIb30BATEIb», «3JI€MEHT-3JIeEMEHT)
B) METO/Ibl, OCHOBAaHHBIC Ha KOMOWHAIINH MTPU3HAKOB

I') KaCKaJIbl

NK-1.1.1

72.

Kackannas rubpuaHas peKkOMeHIaTebHAs CUCTEMA OMPeesieT
CHUCTEMY PEKOMEHIAINI KaK

a) KaK CTPOTYIO CTOXaCTHUUYECKYIO CTPYKTYPY

0) CTPOryI0 HEPAPXUYECKYIO CTPYKTYPY

MNK-1.10.1
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B) KaK XaOTUYHYIO CTPYKTYpPY
I') KaK CTOXaCTHYECKYIO HePapXHUECKYIO CTPYKTYPY

73.

OpHMM M3 KJIFOUEBBIX [TOKA3aTeled KauecTB padOThl pEKOMEHIATEIbHOM

CHCTEMBI SIBJISICTCS
a) BJIEMEHT

0) 00BbSICHUMOCTH

B) METpHKa OJIM30CTH
T') IOHATHOCTh

MK-1.]1.1

74.

Bpemennoii psin — 2to

a) coOpaHHbIii B pa3Hble MOMEHTHI BpeMeHH CTATHCTHYECKUIt
MaTepHraJl 0 3HAYeHUH NapaMeTPOB MCCJIelyeMoro npouecca
0) HecTallMOHApHbBIE 3aBUCUMOCTHU MTapaMeTPOB Ipoliecca

B) MaT€MaTUYECKHI anmapar Jyisi IPeIUKTUBHON aHAIIUTUKU BO
BPEMEHHU

I') YUCJIOBasi 3aKOHOMEPHOCTh BO BPEMEHU

MK-1.]1.1

75.

JInHEeHBIN BpEMEHHOM psiji — 3TO

a) psil, B KOTOPOM Ka:KAYI0 TOUKY MOKHO PACCMaTPUBAaTh KaK
JINHEHHY0 KOMOMHALMIO NMPeIIIecTBYOIMX M MOCIeAYIOMNX
3HAYECHU I

0) psia, KOTOPBI MOKHO OMKUCATh TUMIEPOOINYECKON PyHKIIMEH

B) pAll, C U3MEHSIONIEHCS BO BpEMEHU JUcIepcueit

T) psiji, 3HAYEHHUS] KOTOPOTro 00pa3yroT MPSMYIO

TK-1.]1.1

76.

W3mepenune knumaTrueckux napamerpos B 03/03/2022 B 14:00 — sto
a) mepeKpecTHbIE JaHHbIE

0) maHHBIC BPEMEHHOTO psija

B) 00bEIMHECHHBIC JaHHBIC

r) 00eTHEHHBIC TAHHBIC

MK-1.]1.1

77.

N3mepenune KIMMAaTUYECKUX MTApaMETPOB B T€UEHUE THSI — 3TO
a) MIePEeKPECTHHIE TaHHBIC

0) 1aHHBIE BPEMEHHOT'O psja

B) 00be/IMHEHHbIE JaHHbIE

') 00CTHCHHBIC JTAHHBIC

TK-1.]1.1

78.

TenaeHMEeNn BpEMEHHOTO PsI/ia Ha3bIBAKOT
a) KoppesnorpaMmmy

0) CE30HHOCTD

B) TPeH/

T') IUKJIMYHOCTD

MK-1.]1.1

79.

berunit TpeHn ABigeTCA
a) HUCXOJISTITNX

0) OOKOBBIM

B) BOCXOASILIIMM

T') JJIMHHBIM

TK-1.]1.1

80.

[lepuoanuecku NOBTOPSIOIIEHCS KOMIIOHEHTON BPEMEHHOTO psifia
Ha3bIBAIOT

a) KoppeJaorpaMMoi

0) Ce30HHOCTHIO

B) TPEHIOM

T') IUKJIUIHOCTHIO

TIK-1.]1.1

81.

K meronam criaxxuBanust HE otHocuTCs
a) CKOJIB3SIIIEE CpeIHee

0) rpaiueHTHBII cIycK

B) OKCIIOHCHIUAJIBHOC CTJIA KNBAHHUEC

TK-1.]1.1
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F) MCTO/J HAMMCHBIINX KBAAPATOB

82.

OMHUM U3 METOJIOB IMMPOBEPKH CTAI[IOHAPHOCTH Psifia SIBISETCS
a) MCTOJ HAMMCHBIIINX KBAAPAaTOB

0) Tect Auxku-Pysuiepa

B) SKCIIOHCHIUAJIBHOC CTJIa> KMBAHNUEC

I') TPaIMEHTHBIN CITYCK

TK-1.]1.2

83.

Heperynsipabie TOBTOPSIIONIHECS KOMIIOHEHTHI BPEMEHHOTO psijia
Ha3bIBAIOT

a) KOppenorpaMmoit

0) CE30HHOCTBIO

B) TPEHIOM

') HUKJITYHOCTHIO

MK-1.]1.1

84.

UYro HabmogaeTcsl Ha BBIXOJIE alITOPUTMOB 00pabOTKH N300paskeHMit?
a) HOBOe U300pakeHue

0) KOJTMYECTBEHHBIE XapaKTEPUCTUKU H300paKeHUI

B) BBICOKOYPOBHEBOE OIMCAHUE U300paKeHUs

I') COBOKYITHOCTh OOBEKTOB Ha H300paKeHUU

MK-1.]71.2

85.

Kak na3zpiBaeTcs mpeoOpa3oBaHre U300paxKeHHsl, €CIIU JUIsS pacueTa
SIPKOCTH KQXKJIOTO TIHKCEJISI UCIIOJIB3YIOTCS IPKOCTH COCETHUX C HUM
MUKCesnen?

a) JOKAJbHBIM

0) TOYCUHBIM

B) II100aJIHHBIM

2) adanmusHvIm

TK-1.]1.2

86.

«Jlena» (Lenna) - sto

a) Ha3BaHMe CTAHJAAPTHOI0 TECTOBOTO0 U300paKeHUusl, IINPOKO
NPUMEeHSIeMOT0 /ISl NPOBEPKHU U WLIIOCTPAIIMU AJITOPUTMOB
00padoTKN N300paKeHu i

0) aIrOPUTM KOMIIBIOTEPHOTO 3PSHHS JIJIS TIOJJABJICHUS ITYMOB

B) Oubnmoreka Python miist peanuzariu cBepTOUHON HEUPOHHOM CETH
T') QITOPUTM OIIEHKH TOYHOCTH MOJICIIN

MK-1.]1.2

87.

KommnbsrotepHOE 3peHue 310 —

a) anmapaTHoe o0ecIieueHne, MO3BOJIIoNIHe (PUKCUPOBATH H300paKEHNS Ha
AJIEKTPOHHBIE HOCUTENN

0) MalIMHHBIE TEXHOJIOTHH, 00ecieYHBaOIINe BO3MOKHOCTh H3BJIEKATH IaHHbIE
U3 N300pazkeHnii U AHAJIU3UPOBATH NMOJYy4YeHHYI0 MH(popmanuio. B pesyabrare
4ero HaxXoJMTh, OTCIEKUBATH, KIACCHPUIHPOBATH U HIEHTH(PUIHPOBATH
00BbEKTBI

B) BU3yaJIbHOE BOCHPHATHE HHPOPMAIINT

T') BO3MOXKHOCTh 00pabOTKH Ha MUPPOBBIX YCTPOHCTBAX H300paKeHUH Pa3IHIHOTO
¢dopmara

TK-1.]1.2

88.

Ji1st paGoThI ¢ M300PAKEHUSIMU Yallle BCETO UCTIOIB3YIOT
HEHPOHHBIE CETH

a) CBepTOYHbIE
0) rubpuaHbIC
B) BU3YaJIbHbBIE
r) 000JI0YHbBIE

MK-1.]1.2

89.

Kaxkas 13 3aa4 KOMIBIOTEPHOM 3pEHUS 3aKITI0YAETCs B Pa30UEHUN
BBIOOPKH M300pakeHn Ha cX0KHUe (TI0 CONIEP>KaHUI0 N300PaKESHHS)
rpyIIbI?

a) KIacTepu3anus

0) kiaccudukanus

B) CETMEHTAIIUsI

MK-1.]1.2
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I') perpeccust

90.

Kakas u3 3aa4 KOMIOBIOTEPHOU 3pEHUS MO3BOJISIET ONPEAETUTD
Hanmune aedexra B marepuaine?

a) kiaaccupuxkanus

0) KImacTepu3anus

B) CErMEHTAIUs

I') perpeccust

TK-1.]1.2

91.

Kakue 3amaun pemraer anaaus u3o0paxxeHun?

a) Bbl/eJieHHe 00BEKTOB M CerMeHTAaIUsI H300paKeHUus
0) KiIactepuzarus n300paKeHUM

B) perpeccus

I') K1accuuKaius n300paKeHUM

TK-1.]1.2

92.

Kakas u3 3a71a4 KOMIBIOTEPHON 3pEHHUSI IO3BOJISIET ONPEIEIUTh Pa3phiB
JIMHUH dJIeKTporepenad mo ¢pororpadpun?

a)KJIacTepu3anus

0) kJaaccupukanmsi

B) CerMEHTAIUs

I') perpeccus

MK-1.]71.2

93.

Kaxwue 3aja4n penaroTcsi ¢ HCIOIb30BaHHEM KOMIIBIOTEPHOTO 3pSHUS?

a) onpejaeseHHue ABUKEHHUS 110 H300PasKeHUIM M PaCcIlO3HABAHUSA 00bEKTOB
0) ympaBJieHHE IPOLIECCOM KOAUPOBAHMS BUICO HHPOPMALTUN

B) M3MEHEHHE IIBETHOT'O MPEACTABICHUS N300paKeH s Ha YepHO-0eroe

r) 3a7a4a 0OpaTHOWM HHBEPCHH

MK-1.]1.2

94.

KaKaH BbII'0Jia UCITOJIB30BaHUA CUCTEM TCXHUYCCKOTO 3pCHU B pO6OTOTeXHI/IKe )44
3JIEKTPOIHEPTeTUKe?

a) YIPOILEHHOE POrPaMMUPOBaHKE IPOU3BOICTBEHHOTO MpoIecca

0) cOOCTBEHHOE MMOHMMAaHUE POOOTOM AaBTOHOMHOM BBIMTOJHACMOM 3a1aun

B) BO3MOKHOCTh ABTOMATHYECKOI0 aIaNTHPOBAHUS MAHHUITYJIATOPA K
U3MEHEHHIO0 pa3Mepa 06beKTa N ero PacloJIoKeHUI0 6e3 U3MeHeHHUs!
KOHCTPYKIHH MAHUIYJISATOPA

I) 3aMeHa YeJ0BeKa

TK-1.]1.2

95.

UTto npoucxoauT ¢ n300pakeHUeM B pe3yJIbTaTe NIPUMEHEHUS PUIIbTpa
YCHUJIEHUS BBICOKHUX 4acTOT?

a) BbleJIeHHe MPaHuIl

0) criakxuBaHHe IIYMOB

B) YCUJICHHE MEJIKUX JIeTajen

I') HOBBIIIEHNE KOHTPACTHOCTU U300paKEHHUSI

MK-1.]1.2

96.

UTO MpOUCXOAUT C MEIKUMHU 00BEKTaMHU Ha H300paKEHUH TTOCIIE
MPUMEHEHUS K HEMY MeITMaHHOTO (PUIbTpa ¢ OOJIBIIUM pa3MEPOM sipa
CBEPTKH?

a) HCYE3HYT

0) OyIyT CHJIIBHO Pa3MBIThI

B) CHJILHO KOHTPaCTHPYIOTCS

T') HUYEro HE MPOU30HIET

MK-1.]1.2

97.

Yro npou3oinéT, ecnu Kk n300pakeHUIO MPUMEHUTh MEAMAaHHBIN
(GUIBTP CO CIAUIIKOM OOJIBIINUM SPOM CBEPTKH?

a) IMcnepcus HIyMOB Ha H300paKeHUH YMEHbIIUTCS

0) mucriepcust IyMOB Ha U300paKEeHUHU YBEITMUUTCS

B) Ha N300payKeHUH MOSBSTCS JONOIHUTEIbHbIE ITyMOBbIE TUKCEIN
') CMeHa MUKcesel

TK-1.]1.2

98.

Kakoii punptp 0bnanaer agpdexkrom coxpaneHus rpaHull?
a) MeIMAHHbIH

0) lNaycca

B) Jlamaca

MK-1.]1.2
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r) Cobens

99.

BriGepute BepHYIO MOCIEA0BATEIBHOCTh 00pa0OTKH B aHATU3E
M300paXeHUIA

a) moJjiyueHue u300pakeHUusi — PEKOHCTPYKUMS — yJy4llleHue
U300paKeHusi — CEerMeHTaIusl - BU3YyaJIu3anus

0) moy4yeHue N300pKECHHS — YIIYUIICHHE H300paKeHUS —
CETMEHTAIHS - BU3yaTu3aIus

B) MOJIyYCHUE U300PKECHUSI — YIIYUIICHHE H300paKEHUS —
PEKOHCTPYKITHUS - BU3yaTu3alus

T') MMOJy4YeHHEe U300paKCHUS — YITyUIlIeHUE N300payKeHUS —
PEKOHCTPYKITUSI — CETMEHTAIINS -BU3YAIH3AITHS

TK-1.]1.2

100.

UTO NpoUCXOAUT CO CTATUYECKUMH CBONCTBAMH HM300pakeHHUs B
pe3ynbrate npuMeHeHus auddepenupyroniero Guibtpa?

a) aucnepcus NIyMOB HA N300paKeHNH YBeJINYUBaeTC s

0) aucrepcus IIyMOB Ha U300paKCHUHM YMEHBIIIACTCS

B) CpeIHss IPKOCTh MUKCcesel cTaHoBUTCs Oiu3ka K 0

r) paBHa 0

TK-1.]1.2

101.

CBepTKa N300paKeHUI OTHOCUTCS K
a) JInHelHOMY Npeo0pa3oBaHUIO

0) HEeMMHEWHOMY TPE0OPa30BAHUIO

B) KBaJAPaTUUECKOMY ITPeoOpa30BaHUIO
I') KBa3WJIMHEHHOE MpeoOpa3oBaHue

TK-1.]1.2

102.

K uemy mpuBeeT 3ajaHue CIUIIKOM BBICOKOTO MTOPOTa MIPH MTOPOTOBOM
BBIJIETICHUH TPaHMUII C TOMOIIbIO oneparopa Cobens?

a) cj1a0OBBIPaKeHHBbIE TPAHUIIBLI He OYIYT BblIeJIeHbI

0) yTOUHEHUE TPaHUI]

B) TIOSIBIICHUIO JIOKHBIX TPAHHMII

T) c1a00BBIPAKEHHbBIE TPAHUIIBI OYAYT BBIIEICHBI

MK-1.]1.2

103.

PekoHcTpyKLns n300paxeHust — 3TO

a) nmpouecc popMHUPOBAHUS H300paKEHHUA U3 PA30POCAHHBIX WJIH
HENOJHBbIX TaHHBIX

0) ourcTka U300pa’keHHs OT IIIYMOB

B) yJy4llIeHHE KOHTpacTa N300pakeHus

I') KBa3WINHEHHOe mpeoOpa3oBaHue

TK-1.]1.2

104.

CermeHTanus U300pake€HUsI — 3TO

a) pasgesieHue H300pakeHusi Ha pparMeHThbI A5 JadbHeHINX
JIOKAJIbHBIX Npeo0pa3oBaHui

0) pmiIbTpanus MyMOB

B) yJy4llIeHHE KOHTpacTa N300pakeHus

I) yaajieHne 00beKTOB Ha H300pakeHU I

MK-1.]1.2

105.

Kaxkue HelipoHHBIE C€TH Yallle BCETO MPUMEHSIOTCS TIpH 00padoTKe
n300paskeHui?

a) CBepTOYHbIE

0) IpsAMOJTMHEWHBIE

B) pa3BepThIBaIOIINE

T') APEBOBUIHBIE

MK-1.]1.2

106.

Kakwue Tumel c1o€B HEHPOHOB MOYKHO BCTPETh B MOJEIHN?
a) UCTUHHBIN, JIOKHBIN, OOpaTHBIH

0) BXOJHOI1, CKPBITBHIi, BLIXOJHOH

B) OTKPBITHIHN, 3aKPBITHIH, CpeTHUN

I') BXOJIHOM, TPOMEXYTOYHBIH, BBIXOJHON

MK-1.]1.2
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107.

Yro Takoe (pyHKIHMS aKTUBATUH?

a) GpyHKIMs, KOTOpasi onpe/essieT 3HAaUeHHe HA BbIX0/1e HelipoHa B
3aBHCUMOCTH OT pe3y/IbTaTa B3BellleHHO# cyMMBbI BX0/1a 1
MOPOroBOro 3HAYEHHSA

0) siBIICHKE, 3aBUCSIIEE OT APYTOro U U3MEHSIOIIEECs 110 Mepe
M3MEHEHHSI 9TOTO IPYTOTo SIBICHUS

B) 3JIEMEHT CTPYKTYPHOT'O IPOTPaMMHUPOBAHUS, TO3BOJISIOIINNA
IpyNIupoBaTh U 0000IMIATH MPOTPAMMHBIN KOJT

r) GyHKIMA 3aITyCcKa aropuT™Ma

TIK-1.]1.2

108.

[Tpu ucrnonp30BaHUM METO/IA TPAIUEHTHOTO CITYCKa, B KAKOM
HaIPaBJICHUU MPOUCXOINUT TPOIBHIKCHHE?

a) TI0 HATIPABJICHUIO YBEIMUCHUS 3HAYCHUS ()YHKIINU

0) B 3a1aHHOM IIPOTPAMMHUCTOM HaIpaBJICHUH

B) M0 HATIPABJICHNUI) HANMEHBIIEro pocTa GyHKINH B TeKyIel
TOYKe

r) 00paTHO MPOMOPIIMOHATIFHO 3HAYEHUIO (DYHKIIUU

TK-1.]1.2

109.

CKOJIBKO TTapaMeTpOB B CBEPTKE pazMepoM 3X3, KOTopasi IPUMEHSIETCS
K TpexKaHaJIbHOMY n300pakenuto? He cuuTaiite cioil akTuBaiuu, He
YUUTHIBalTE bias.

a) 9 Bcero: Mbl HaKJIQJbIBAEM OJIHY U TY JK€ CBEPTKY Ha KaKJblii U3 TpexX
KaHaJIOB

0) 27 mapameTpoB: 3x3 1JI Ka’KI0r0 U3 TPeX KaHAJIOB

B) 3 mapaMmeTpa: CTOJIbKO K€, CKOJIbKO M KaHAJIOB

)9 yHUKaJIBHBIX -- BCero 27, HO [yl BCEX KaHAJIOB IapaMeTpbl
OJIMHAKOBBIC

MK-1.]1.2

110.

Kaxkue Tpu OCHOBHBIE CJIOS UMEET CBEpTOUYHAsI HEHPOHHASI CETh?
a) CBEPTOUYHbIii, 00beINHEHHbI, OJTHOCBS3HbII

0) BXOJIHOM, CBEPTOYHBIH, BBIXOIHOM

B) BXOJJHOM, CKPBITHIH, CBEPTOUYHBIHN, BBIXOIHOM

T') BXOJHOM, CpeaHel, BEIXOIHOM

TK-1.]1.2

111.

[Tymar pa3MepHOCTb, YHCII0 TApaMeTPOB Ha BXOJIE
a) CHHIKAeT, YMEeHbIaeT

0) CHUKAET, yBEIMUUBAET

B) YBEJIMYMBAET, OCTABIISIET HEN3MEHHBIM

T') OCTaBJISICT HEU3MEHHOM, yMEHBIIAET

MK-1.]1.2

112.

Softmaxucnone3yroT B
a) MOJIHOCBSI3HOM CJI0€
0) CKPBITOM CJIOBE

B) BXO/IHOM CJIO€

T) cpeaHel cioin

TK-1.]1.2

113.

ITagnuHar MOXeT

a) YMEHbIIATH, COXPAHATH U YBEJINYUBATH Pa3MEPHOCTH
0) yMEHBIIIATh ¥ COXPAHSATh Pa3MEPHOCTh

B) YBEJIMYHUBATh PA3MEPHOCTD

I') COXpaHITh pa3MEPHOCTh

1) YBEITMYUBATh U YMEHBIIATh Pa3MEPHOCTh

TK-1.]1.2

114.

Kak o603HauaroT cBepTOUHbIEC HEHPOHHBIE CETH?
a) CNN

MK-1.]1.2
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6) MLP

B) RNN
r) NLP
115. | C xakumu npobiieMamMu CTATKABAIOTCS CIICIIMATIMCTBI IO Pa3pab0TKEe UCKYCCTBEHHBIX ITK-1.71.2
HEHpPOHHBIX ceTeit?
A) IIpobnemsl 6e30macHOCTH B KOHPHUICHIHATBHOCTH
B) lonroe Bpems OKyIaeMoCTH
B) HenocraTtounast TOYHOCT ¥ HAEKHOCTh CHCTEM
I') BCce BhILICIEpPEUYH CIIEHHOE
116. | Yro Takoe NLP B UCKyCCTBEHHOM HHTEIUICKTE? IK-1.1.2
a) HanpasJyenne B U, koTopoe BLIIOJTHAET 00PadOTKY eCTECTBEHHOTO SI3bIKA
YeJIOBEeKa /ISl Peain3aiii BO3MOKHOCTH O0IIeHHsI ¢ MAIIIUHON HA TIOHSATHOM
IJIl YeJI0BeKa YCTHOM HJIM MUCHbMEHHOM fI3BIKE.
6) HaOOp KOMITBIOTEPHBIX HHCTPYKINI U JAHHBIX, KOTOPBIE TIO3BOJISIOT alllapaTHOMY
00eCTICYCHHIO BEIYUCIIUTEIFHON CHCTEMBI BRITIONHSTH BEIYUCICHHS WIN (YHKIIUH
YIpaBJICHUS
B) IPUMEHEHNE a0CTPAKTHBIX TOHATHH, M NCTIOIh30BaHNE CBOMX 3HAHUHN IS
B3aMMOJICHCTBHSI C BHEIIHEH CpEIoH.
117. | Kakoe mpencraBnerrne MMEIOT CIIOBa denoBedeckoit peun B NLP? IK-1.71.2
a) CJI0Ba UMEIOT TAKOE XKe MPEICTaBICHHE KOMOUHAIIMN OYKB, KaK U B YCIIOBEUCCKOM
TEKCTE.
0) cltoBa 3aKOAMPOBAHBI JBOUYHBIM KOJIOM
B) CJIOBa MPE/CTABJICHBI B BUJE U(YPOBON MaTPHUIIBI
I) BEKTOPHOE NMPEJICTABJIIEHNE CJIOB, BCTPEYAIONIHECS B CX0KMX KOHTEKCTAX CJI0BA
HMEIOT CX0KHe BEKTOpa
118. | I'me B moBceqHEBHOI KI3HHU YEIOBEK B3aMMOICHCTBYET ¢ TexHOIormsamMu NLP? IK-1.J1.2
a) 001IeHHe C T0JI0COBBIM MOMOIIHUKOM
0) BO BpeMsI MTOJIb30BAHNUS OHJIAH-Mara3nHOM
B) OCCKOHTaKTHAs OTlIaTa
T') yIpaBJIeHUE aBTOMOOHIIEM
119. | Anropurmel NLP He ucnonssyior s IK-1.J1.2
a) ynpaBJeHUsI IPON3BOACTBEHHBIMH NMPOLECCAMH
0) TeKCTOBOH KilaccUpHKaIK
B) MAIIMHHOTO IIEpeBoIa
I') TeHEPAIMH ECTECTBEHHOI'O SI3bIKA
120. | Pa36uBka TexcTa Ha OTAETBHBIE CIIOBA — STO HPOIEAYPA IIK-1./1.2
a) TOKeHU3aAmun
0) Bepudukauu
B) CTEMMHHIa
T') JJeMMaTH3alHuN
121. | Kakas nporenypa cuuraer ciioBa car u caring o JHOKOpeHHbIMH? TIK-1 ']_"[_2
a) TOKEHU3aINH
0) BepuduKanuu
B) CTEMMHHIa
T) JJeMMaTH3alHuN
122. | Bribepure npumep 6GUrpamMmbL: IK-1.]1.2
a) anroputmbl NLP
6) NL
B) NLP
r) Ims paMunms oT4ecTBO
123. | Yem nemmaTH3anus OTIMYAETCSA OT CTEMMHHIA? IIK-1./1.2
a) JeMMAaTH3aIMs UIIET KOPEHb CJI0BA, B CTEMMHHTE 1€JIAeTCsl AKIEHT Ha
yAaJeHHHU NPUCTABOK, CY(PPUKCOB M OKOHYAHU I
0) creMMUHT 00Jiee TOYHO HIIET KOPSHB CIIOBA
B) CTEMMUHT ¥ JIEMMAaTH3AIHs — 3TO OJTHO ¥ TO €, IPOCTO PAa3IMIHOE 3BYyYaHUC HA
Pa3HBIX S3BIKAX
T') JIeMMaTH3alus paboTaeT ObIcTpee CTeMMHUHTa
124. | HazHaueHne TOKEHU3aTOPOB 3aKJIFOYAETCS B TIK-1./1.2

a) B lepeBo/ie TEKCTa B MAIHHOA3BIK
0) BBIICJICHUN CHMBOJIOB U CJIOB B TEKCTE
B) HAXO0X/ICHIH KOPHS CJIOBA
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I') pa30MBaTh CJIOBA HA YaCTH

125.

Yro ob6o3znauaer NLP B mammuHOM 00y4yeHun?

a) 00padoTKa eCTECTBEHHOTO SI3bIKA

0) HEMPOJIMHTBUCTUYECKOE TPOTPAMMHUPOBAHHE
B) HEJIMHEHHOE POrPaMMHPOBAHHE

I') MAIMHHBIN IEPEBOL

TIK-1.]1.2

Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
Mpe/CTaBIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYPCOBOTO IPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

No /a1 [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
KYPCOBOM pabOTHI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bonpockl s TpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuua 18 — IIpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne n/nn ITprMepHBIii TepeueHb BOIPOCOB Ul TECTOB
MHAMKATOpa
HckyccTBeHHBINH MHTEJIEKT: IPUMEHEHHe B NPOodecCHOHAIBHOMI NK-1.1.1
IeATeJILHOCTH IIK-1./1.2
1. B kakyr0 U3 3TUX UTP MAIIUHBI [TIOKA UTPAIOT HE JyYllle JHoAeH?
1 =II0KEp
1axMaThbl
HIAIIKH
CTpaTerus

2. Kakyto u3 3aa4 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTEP
peniaet Xyxe OONbITMHCTBA JTIOCH?

=pacIio3HaBaHHUE PEUH

peleHre KpocCBOPA0B

JIUTEpaTyPHBIN MEPEBOJ] C OJHOTO SA3bIKa HA IPYroi
Mopdonorudeckuii ananu3

3. Kak paboratoT camble NOMYJISpHbIE aITOPUTM MAIIMHHOIO IiepeBoa?
= IporpaMMbl 00y4arOTCsl Ha IepeBEICHHBIX TEKCTaX, OMPEACIISIOT
CTaTHCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CIIOB, IPEAJIOKECHUN,
TEKCTOB

MamuHeI criepBa epeBOJAT TEKCT HA CBOM MAIIMHHBIN S3BIK, 3aTEM
MHTEPIPETUPYIOT Ha 3aJJaHHBIN SA3bIK IIEpEBOA

Nmeercs OTAeNbHBIA aNrOPUTM JIs KaXKI0M Napsl 3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT ITPOTPAMMBI,
COPEBHYIOIIMECS B paclO3HaBaHUM N300pakeHui. YToOb TOOEIUTH,

OHH JIOJDKHBI pa3JIeNIuTh HECKOJIbKO MUJUIMOHOB M300paxenuit Ha 22 000
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KJIaCCOB, COBEPIIINB MUHUMYM ommnOoK. Kak gacto ommubarores nydmime
IIPOrpaMMHBIE IPOAYKTHI?

=npuMepHo B 5%, NpeB301UIH YeTIOBEKa

npumMepHo B 10%, mpeB3onum yenoBeka

npUMEpHO B 5%, YeIOBEK MOKa CIPABIIAETCS JTydlle

npuMepHo B 10%, denoBek noka CrpaBiseTcs JIydlie

5. Coo0111ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3paboTalio MKaimy
ABTOHOMHOCTH aBTOMMWJIOB OT 0 (IIOJTHOCTHIO MEXaHUYECKOE
yIpasieHue) 10 S (aBTOMOOHIIb IMOJTHOCTBIO YIIpaBJIsieTcs 0e3 yeIoBeKa:
HET HU Py, HU nepaneit). CaMble IPOJBUHYTHIE MOJEITH
MpUOIHKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTU. Kak oH
OIHCHIBAETCS?

=MalIHa eJIeT camMa, HO B HEKOTOPBIX 00CTOSITETLCTBAX MOXKET
noTpeOoBaTh y BOAUTEIS B3ATh KOHTPOJIb Ha Ce0s

aBTOMOOMIIb CIOCOOEH y4acTBOBATH B ABM)KCHUU JaXKe B TOM CIIydae,
€CITM BOJHTENb 3aCHYJ M €r0 He pa30yanuTh

YIpaBJICHUEM 3aHUMACTCSI )KUBON BOJIUTENb, HO MHOTHE BaXKHBIC
(GYHKIIMY BKJII0OYasi pyJieHUE M TOPMOKEHHE aBTOMATU3UPOBAHBI

MamuHHOe 3peHne
1. Yo HabromaeTcst Ha BBIXOJIE aJTOPUTMOB 00pa0OTKH N300paKeHHIA
=HOBOE M300paKeHue
KOJIMYECTBEHHBIE XapaKTEPUCTUKU U300paskeHU I
BBICOKOYPOBHEBOE OIMCaHUE U300pAKEHUS
COBOKYITHOCTb 0OBEKTOB Ha U300pakeHNU

2. Yto npoucxoaut ¢ u300paskeHUEM B pe3yJIbTaTe MIPUMEHEHUS
¢GuIbTpa ycuiIeHus BBICOKUX 4acTOT?

=BblJI€JICHUE TPaHMUI]

CriIa)kKMBaHME LIyMOB

YCUJICHHE MEIIKUX JIeTaeH

MOBBIIIEHUE KOHTPACTHOCTH N300paskeHHs

3. YTo MpOUCXOIUT C METKUMHU 00BEKTaMU Ha U300paKEHUH TTOCITE
MPUMEHEHUS K HEMY MEITMaHHOTO (PUIbTpa ¢ OOJIBIIUM pa3MeEPOM siapa
CBEPTKH?

= UCUE3HYT

OyIyT CUJIBHO Pa3MBITHI

CHJIBHO KOHTPaCTHPYIOTCS

HHUYErO HE MPOU30UIET

4. Yto npou3oiér, ecnu K N300pakeHNI0 MPUMEHUTh METUaHHBIN
(GUIBTP CO CIAMIIKOM OOJBIIUM SIPOM CBEPTKH?

=nucnepcus NyMOB Ha U300pa’KEHUU YMEHBUIUTCS

JMCTIEpCHUs IIIyMOB Ha U300paKeHUU YBEIUIUTCS

Ha N300pakKeHUHU MOSIBATCS JTOMOJHUTENIbHBIE IITyMOBbIE TUKCENN

5. Kaxoit punsTp o6manaet 3¢ dHexTom coxpaHeHHs TpaHuIl?
=MeaUaHHBIN

l'aycca

Jlannaca

Cobenst

TIK-1.]1.1
MK-1.71.2
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6. Kak Ha3zpiBaeTcs mpeoOpa3zoBaHUE U300PKEHHUSI, €CITU JJI pacdyeTa
SIPKOCTH KaK10T0 MUKCEJISI UCIOJB3YIOTCS SIPKOCTH COCETHUX C HUM
nuKcenei?

=JOKQJIbHBIM
TOYECYHBIM
J100aJIbHBIM
aIalITUBHBIM
MeToabl MAIIMHHOTO 00Y4YeHUs IK-1.1.1
1. Kakas 3agada 3akirouaeTcsi B pa30MEeHUH BHIOOPKH M300payKeHU Ha IK-1.J1.2
cxoxue (1o coaep:kanuio)?
=KaccuduKaius
KJIaCTepU3aAIIHS
CerMeHTanus
perpeccus
2. Ouennure recall ¢ okpyrienuem 10 AByX 3HaKOB
| | 1 predicted | O predicted |
1 true 8 2
| Otrue |2 8 |
0.80
3. s pemenus knaccudukanuu moinydeno 3nadearne AUC=0.51.
D¢ddexTuBen nu knaccudukaropa?
=net, AUC noimkeH ctpeMuThes K 1
Her, AUC nomkeH crpemuthbes k 0
na
4. Ucxonusie nanusie coaepkaT 10 00bekToB. CKOJIBKO KIacTepoB
OyZeT Ha 8 miare uepapxuueckoi araoMmepamnun?
=3
4
2
1
5. meroTcs BeKTOpa, ONMKChIBaromue a8a oobektoB V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrossHue MUHCKOBCKOTO MEXIy 0OBeKTaMu Aiist =3.
OTBET OKPYTIHTH IO COTHIX
1.26
6. lansl aBe perpeccun ¢ koddduunentam aerepmunanuu -0,85 u 0.85.
Kakas perpeccus npeanouTuTeNIbHee C TOYKH 3PSHUS aJIeKBAaTHOCTH?
= ¢ koHpuaeHTOM aerepmuHanuu 0.85
¢ koH(puaeHToM AerepmuHaryn -0.85
o0e aJieKBaTHBI
00e HeaJIeKBaTHBI
7. JlaH BEKTOp pealbHbIX 3HauUe€HUM oTKIuKa Y=(2,2,3) 1 BeKTOp
npenckasanuit Y_pred = (1,2,1). Paccuurars omubky MAE ¢
OKPYTJICHUEM JIO IBYX 3HAKOB
1,00
1. DataMining — ato MK-1.1.1
= a) 3TO MPOIIECC BBIJICJICHUS U3 IaHHBIX HESIBHOW U TIK-1./1.2
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HECTPYKTYpUPOBAHHOU MH(POPMAIUH U MIPEICTABICHHUS €€ B BUJIE,
MIPUTOTHOM JIJISI UCTIOIB30BaHUSI

0) MeTronuka coopa JaHHBIX

B) TEXHOJIOTHSI XpaHEHUs JaHHBIX

') COBOKYITHOCTH aJITOPUTMOB MAIIIMHHOTO O0yUYEHUS U 00JIAYHBIX
TEXHOJIOTHI

2. OcHoBHas npobiema, cBsi3aHHasi Co COOPOM JaHHBIX, 3aKII0YAETCs B
= a) UX Ka4eCTBE

0) MOMCKE HYKHBIX JaHHBIX

B) HAJIMYUH ITYCTHIX STYCEK

') TOM, YTO JaHHbIE MPECTABIEHBI B pa3HbIX (hopMaTax

3. MOHO BBIICIUTH [1BA OCHOBHBIX THIIA JaHHBIX, KOTOPHIC
UCIIOJIb3YETCsI JUIsl aHAJIN3a, JTO:

= a) KQUeCTBEHHBIC U KOJTMYCCTBCHHBIC

0) rpaduyecKkre ¥ CHMBOJIbHBIC

B) HKaTeropHajbHbIE U LIEJIEBbIE

4. OcoOeHHOCTh HOMHUHAIBHBIX JaHHBIX 3aKJII04acTCsa B TOM, UTO

= a) MOJHO OIIPCACIUTD IIPOLCHT OT LCJIOT0, MOJKXHO ITIOCUUTATD
KOJIMYCCTBO, HCJIB3S BBIYHUCIIUTL CPEAHEC

6) JAaHHBIC YIIOPAAOYCHBI I10 KATCTOPUAM, €CTh BO3BMOKHOCTb BBIYUCIIATH
CpCAHCC 3HAUCHUC

B) 9TO YUCJIOBBIC NAHHBIC, C KOTOPBIMHU MOJKHO OCYIICCTBJIATD
MAaTEMaTUUCCKHUEC OIICpalun

5. HoMuHanbHbBIE JaHHBIE CONEPKAT

= a) HAaMEHOBAaHUS KaTeropuit

0) TOJIBKO BEIIECTBEHHBIE YUCIIa

B) TOJIBKO CTPOKH B BUJI€ TEKCTOBOM MH(pOpManuu
I') TOJIbKO AEHCTBUTEIbHBIE YHCTIA

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeno

10.1 Meronuyeckue MaTepuanbl, OMPEACNSAIONINe MPOLEAYypPhl OIEHUBAHUS WHIUKATOPOB,
XapaKTEepPU3YIONIUX dTanbl  (POPMUPOBAHUSA KOMIICTCHIIMM, COAEpPXKATCi B  JIOKAJIbHBIX
HOpMaTUBHBIX akTax ['YAII, pernmameHTUPYIOMUX MOPSIIOK U MPOLIEAYPY MPOBEACHUS TEKYLIETO
KOHTPOJIS YCTIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaruu odoyqarontuxcs ['Y ATL

11. MeTtonudeckue yka3aHus ISl O0y4aroIIuXCs IO OCBOCHUIO TUCITUTUTMHBI

11.1 Metoauveckre YykazaHHs s OOY4YAIOMUXCS 1O OCBOEHHUIO JIEKIMOHHOTO

MaTepuaa

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE H3JIOKEHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO HH(POPMAIUIO 1O TeME, a B OCBOCHUU

30




byHIaMeHTalIbHBIX Mpo0jeM JUCHMIUIMHBL, METOJO0B HAY4YHOIO IIO3HAHHUS, HOBEHIINX
JTOCTHIKEHUI HAaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMAMOHHYIO (QyHKIUHU. JIeKuus pacKkpbhiBaeT MOHATHUHHBINA anmapar
KOHKPETHOW o0yacTu 3HaHUs, €€ MpoOJeMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKa3bIBAE€T B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyYEHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy U
CaMOCTOSATEJIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBIJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboThI;

— IOJIy4YEeHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKH U O
IIPOTHO3€E UX pa3BUTH Ha OJIIKaNIINE TOIBI;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IMYHBIX
(bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

JlekuMOHHBI MaTepHall MOXET CONPOBOXKIAATHCA JIEMOHCTpauued CIaiJoB H
WCIIOJIb30BaHMEM pa3aTOYHOrO MaTepuaja IMpH IPOBEIECHUU KOPOTKUX TUCKYycCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CTpyKTypa NpeaoCcTaBiIeHUs JEKIMOHHOTO MaTepHraa:

— JICKIIMM COTJIACHO pa3zenam (Tadu.3) u remam (1abi.4).

11.2 Meroauueckue yKa3aHus Il OOYYarOIIUXCS IO BBIIOJIHEHUIO JIA00OPATOPHBIX

pabor

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromUics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHUI.

BeinonHenue 51abopaTopHBIX paboOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreyrBaroIuM pelIeHue CcIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— TOJIyueHHe HOBOM MH(OpMAIUH 110 HU3y4aeMON AUCHUILINHE,

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aaHue K BbINOJHEHUIO J1a00paTOPHON padoThl BHIJAETCS MPENOAaBaTEIEM B Havaule
3aHATHUS B COOTBETCTBHH C TUTAHOM 3aHATHH. TeMbl 1abopaTopHBIX pabOT MpHUBEACHBI B Ta0I. 6
JAHHOM MPOTrPaMMBI.

KommiiekT TUIoBbIX 3aJaHuii (JJabopaTOpHBIX padoT)
JlaboparopHasi padora 2.1 Ilouck 1aHHBIX
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J'Ia60paTopHa$1 pa60Ta CUHNTACTCA BbIHOHHeHHOﬁ, €CJIM COOTBETCTBYCT CJICAYIOUIUM KPUTCPUSIM:

— HMeEeTCsl TMOCIEe0BATEIbHOE ONUCAHUE BBIMIOJHEHUS 3a/aHMsl, KaXAbIA IIar ONmucaH
MOJIHOCTBIO M IOCTYIHBIM SI3bIKOM, 0OOCHOBAHbBI BCE ICHCTBHUS;

— TMpHUBEIEH CKPUHIIOT/IMCTUHI KOJAa W/WIM CKpUHIIOT pabodero rmpolecca B
aHaJIMTUYeCcKo rardopme;

— B 3aKIIOYEHUM  MpHUBEIEH KpaTKUW aHalIW3 TMOJYyYeHHOro JaTacera, a HMEHHO
nH(OpPMAIIMM O KAueCTBE W KOJIWYECTBE JAHHBIX, KpaTKas aHAJIMTHKA IOJYYCHHBIX

JaHHBIX.
B MPOTUBHOM CJIy4a€ 3alaHUC CUUTACTCS HC BBINIOJTHCHHBIM.

Beirpy3urs BakaHcuu C pecypca https://dev.hh.ru i BakaHCHMM 110 HAIPaBIICHUIO
HOJArOTOBKM (HAampUMep, HWHXKEHep-IeKTpuk). Omnpenenuts mnopor 3apaboTHOM miatel ¢
nomouipto Python. B ananutnueckoit miarpopme KNIME B gopmate .png BeITpY3uTh TabIHILYy
C HaMMEHOBaHMEM BakaHCHHM, ee id, ypoBHeM 3apaboTHON IulaThl U ropogoM. OTCOPTUPOBATH
BaKaHCHUU 110 YPOBHIO 3apa0OTHOH Iatel. B oTuere mpuBectu ckpul OnokHoTa Python, ckpun
pabouero mnpoliiecca ¢ HOICHEHHEM padOoThl y3J1a, €ro HACTPOEK U BBITPYKEHHOE U300pakKeHUH B

dopmare .png.
Jladoparopnas padora 2.2 [locTpoeHue 1amoopaos

J'Ia60paT0pHaﬂ pa60Ta CUHUTACTCA BLIHOHHCHHOﬁ, €CJIN COOTBCTCTBYCT CICAYIOIINM KPUTCPUSAM:

— HMeeTCsl NOCJIEA0BAaTEIbHOE OINKUCAHUE BBINOJHEHUS 3aJaHus, Kbl IIar OIMCaH
MOJTHOCTBIO M IOCTYITHBIM SI3bIKOM, OOOCHOBaHbBI BCE JICHCTBHUS;

— TMPHUBEIEH CKPUHILIOT Ja0op/a 1 onrcaHa MHPOPMATUBHOCTh Ka) /01 BU3yaJIn3alluu;

— TPHUBEACHO 3aKIIOYEHUE, B KOTOPOM COACPNKHUTCS KpaTKuil aHalu3 aamooplia U ero

HGHCCOO6paSHOCTB.
B MNPOTUBHOM CJIy4ac 3alaHUC CUNUTACTCS HC BBIIIOJTHCHHBIM.

Co3znare mambops ¢ HCIONb30BaHHE IporpaMMHoro obecrieuenust Tableau Public nns
U3MEpPEHUH MOTPEOJICHUST AIICKTPOIHEPTUU B HEKOTOpOM Jomoxossiicte. Jlanubie (BigData)
HPUBEJICHBI c MUHYTHOH HEePUOIUYHOCTHIO, coOpaHsbl 3a 4 roja:
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set

Heo6xoanMo mnpoaHanu3upoBaTh JaHHbIE, B TOM YHCJIE€ HAa HaJUYME MYCTHIX s4eeK,
NOCTpOUTh Jambopna. Busyanuzanusa nomkHa oToOpakaTh MH(OpMAaTHBHBIE T'padUKH, B TOM
YuciIe ¢ OIICHKOM pe3epBa akTMBHOM, peakTUBHON MouHocTH. Ha gambopae npusectu He O6onee
5 rpa¢uKoB, MOSCHUTH WX HH(POPMATUBHOCTH B OT4YeTe. ['OTOBBIA MamoOopn pa3MecTUTh B
oOnake Tableau, mpuBecTu CKpHH AamOOp/a U CCHUIKY B OTYETE.

Jladoparopnasi padora 2.3. [IpenoopadoTka u aHAJIU3 JAHHBIX

J'Ia60paT0pHa${ pa60Ta CUHUTACTCA BBIHOHHCHHOﬁ, €CJIM COOTBETCTBYCT CICAYIOUIUM KPUTCPUSAM:

— HUMEETCs M0CJIEI0BATEIbHOE ONMCAaHUE BBIITOJIHEHUS 3ajaHMsl, KayKbIH 1ar ONUCaH
MOJTHOCTBIO M JOCTYITHBIM SI3bIKOM, OOOCHOBAHBI BCE JIEHCTBHS;

— TPUBEAEH CKPUHIIOT/JIMCTUHT KOJ]a WM CKPHHIIOT pabovero mpoiecca B
aHAJIMTUYECKOH TaThopme;

— TpUBE/EHA cTaTUCTHYecKas HH(pOpMaIMs O JaHHBIX (pa3MEepHOCTH J1aTacera,
HaMMEHOBAaHME CTOJIOIIOB HA PYCCKOM SI3bIKE C MOSICHEHUSIMH, CTATUCTHKA M0 CTOJI01aM €
YHMCIIOBBIMU JAHHBIMHU, KaTETOPHAIbHBIE IEPEMEHHBIE TIPUBEACHBI K YUCICHHOMY BUY);

— TIPUBEACHO HE MEHee 3 BU3yaIM3alMii ¢ MOAPOOHBIM OMUCAHUEM U UX aHAIIU30M;

— apryMeHTHpOBaHO BbIOpaHbl Hanbosiee BaKHbIE MPU3HAKU (HE MeHee 4)

— B 3aKJIIOYEHUU TNPUBEICHKPATKUI aHAJU3 JaTaceTa, BhIJCNICHBI 1IeJieBasi IepeMeHHas 1
MIPU3HAKHU, TIPEUI0KEH JalIbHEN crocod aHaan3a JaHHbIX.
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B IMPOTHUBHOM CJIy4dac 3aaHUC CUUTACTCS HE BBIIIOJTHCHHBIM

BrInonHuTh 3arpy3Ky JaHHBIX, TPOBECTH aHAJIM3 Ha MOJIHOTY, 3alIOJHUTH MMYCThIE TYCHKU
(BBIOOp crioco0a 3armoIHEHUS STUEeK TOJKEH OBITh apryMEHTHPOBAH ), IOCTPOUTH HE MEHEE MATH
MH(OPMATUBHBIX BU3yaluW3alMid (TersioBas Kapra, SIIMK C ycaMH, KpyroBas JIuarpamma,
TUCTOTpaMMa U JIp.) JJI OLICHKH BaXHOCTU Mpu3HAKOB. OO03HAUUTH IIEJIEBYIO NMEPEMEHHYIO U
MPU3HAKU.

PabGora MokeT OBITH BBHINOJIHEHAa KaK Ha aHATUTHYECKOW maTgopme, Tak M C
MIPUMEHEHUEM sI3bIKa MporpaMmmupoBanusd. O0s3aTebHO pealn30BaTh HE MEHee JIBYX TpauKoB
c moMmoIiplo OubiaMoTeku Seaborn st Tex, kro padoraer Ha Python. Coxpanure Kkon wiu
pe3ynbTaThl aHanu3a B KNIME, onu npuroasrcs mist crneayrorieit paboThl.

JlaHHBIE MOYKHO B3SITh C OTKpBITOr0 pecypca Kaggle mo Beioopy:
https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set
https://energy.ipu.ru/datasets/

JlaboparopHasi padora 2.4. [IpeankTUBHBINA aHAAM3. 3a1a4a perpeccun

JlaGopaTopHasi paboTa CYUTAETCS BBITTOJIHEHHOW, €CJTM COOTBETCTBYET CIICIYIOIIUM KPUTECPHUSIM:

— HMeEETCs TOCeA0BaTeIbHOE OIMCAHWE BBITIOJIHCHHS 3aJaHus, KaKIbIH Iar omucaH
MIOJIHOCTBIO M TOCTYITHBIM SI3BIKOM, 0OOCHOBAHBI BCE JICHCTBHS,

— IMPUBEICH CKPUHIIOT/JIMCTUHI KOJAa WM CKPHUHIIOT padoyero mpolecca B
aHAIMTHIEeCKOU T1atdopme;

— TpHBEICHA CTaTHCTUYEeCKas WHPOpMAIUs O JaHHBIX, BHIOpaHa IIelieBas MEPEeMECHHAS U
MIPU3HAKY;

— 00y4eHO HE MEHEE TpexX MoJIeliel perpeccuu,

— TIpoBeJeHAa OICHKAa TOYHOCTH pabOTBHl  aJITOPUTMOB, AapPTYMEHTHPOBAH BBIOOD
ONTHUMAITEHON MOJICIIH;

— B 3aKJIIOYCHUUW TIPHUBEJICH KPAaTKUH aHAU3 JaTaceTa, BBIACICHBI I[eJieBasi IePeMCHHAS 1
MIPU3HAKU, ApTYMEHTHUPOBAH BHIOOp peleBaHTHOM MOJENTH MAIIMHHOTO O0yYEeHHUSI.
B npoTtrBHOM ciTydae 3ajaHie CYUTACTCS HE BHIMIOTHCHHBIM

Hns  mammeix  https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature,
00y4HTh TPU MOJIETU MAILIMHHOTO 00y4YeHUsI (PETPECCUH) U OLIEHUTh TOYHOCTh Pa0OTHI MOJIENIEH.
Be1Opathk onTUManbHy0, COXpaHUTh 00YUYECHHYIO MOJEITb.

PabGora MmoxeT OBITH BBINOJHEHAa KaK Ha aHAJIWTHYECKOW Iuiatrpopme, Tak U C
IpUMEHEHHEM s3blKa MporpamMmupoBanusi. CoxpaHure Ko win pe3ynstarsl aHanuza B KNIME.

JlabopaTopnasi padora 2.5. 3agaya kinaccupuKanun

JlaboparopHas paboTa cyuTaeTCs BHITIOTHEHHOW, €CIIM COOTBETCTBYET CICAYIOIIUM KPUTEPHSIM:

— UWMeEETCsl TMOCJeN0oBaTeIbHOE OMUCAaHUE BBIMIOJHEHUS 3aJaHMsl, KaXKIbl IMar OmHucaH
MOJIHOCTBIO M TOCTYITHBIM SI36IKOM, 0OOCHOBAHBI BCE JICHCTBUS;

— TpHUBEACH CKPUHIIOT/TUCTHHT KOJa WJIM CKPHHIIOT pabouyero rmpolecca B
aHATMTHYECKOH Tutatdopme;

— IIPUBCJACHA CTAaTUCTUYCCKAA I/IH(i)OpMaHI/ISI O JAHHBIX, BI)I6paHa mejacBad NepEMEHHaA U
IIpU3HAKY;

— 00yueHO HE MEHEe TPeX MOJIeNiel Perpeccuu,

— TpoBeldeHa OlIEHKa TOYHOCTH pabOThl  alrOPUTMOB, apryMEHTHPOBAaH BBLIOOp
ONITUMAJIbHON MOJICIIH;
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— B 3aKJIIOYEHUU TMPHUBEICH KPaTKU aHAU3 JaTaceTa, BhIACICHBI IeieBas IepeMEeHHAS U
MPU3HAKU, apTYMEHTUPOBAH BbIOOP PeIeBaHTHOM MOETN MAIIMHHOTO O0yYEeHHUSI.
B npoTuBHOM ciiyuae 3a/laHu€ CYUTACTCS HE BBITIOJHEHHBIM

Jlns nansbix https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-
classificationo6yunts 3 Moaenu MamMHHOTO 00y4eHus (KiacCH(pHUKAIKMN) U OLIEHUTh TOYHOCTh
paboTbl Mozenel. BriOpaTh oNTHMaIbHYIO, COXpaHUTh O0y4eHHYIO MOAeNb. JlaHHBIE TpeOyroT
MIpeABapPHUTEIIbHON 00pabOTKH

PabGora MokeT OBITh BBHINOJIHEHAa KaK Ha aHATUTHYECKOW miatgopme, Tak M C
IPUMEHEHHEM s3blKa IporpammupoBanusi. CoxpaHure Ko win pe3yiaptarsl aHanuza B KNIME.

JlaGoparopHasi pabdora 2.6. AHAJIM3 BPEeMEHHOTI0 psijia

J]a6opaTopHaﬂ pa60Ta CUHNTACTCA BbIHOHHeHHOﬁ, €CJIM COOTBETCTBYCT CICAYIOIIUM KPUTCPUSIM:

— HUMEEeTCs NOCJIEA0BAaTEIbHOE OINKMCAHUE BBINOJHEHUS 3aJaHUs], KaXKIbIM I[Iar ONMCaH
MOJTHOCTBIO M IOCTYITHBIM SI3BIKOM, OOOCHOBaHbBI BCE JICHCTBHUS;

— TPHUBEICH CKPUHIIOT/JIMCTUHT KOJa WJIM CKPUHIIIOT aHATUTHYECKOH IIaT(hOPMBI,

— TpHBEICHA BU3yalM3allUU, TO3BOJISIONIUE MPOAHATH3UPOBATE OCOOCHHOCTH BPEMEHHOTO
pana;

— B 3aKJIIOYCHHM TPUBEICH KPATKUI aHAW3 TeHEPalUU/TIOTPEOJICHUS SJICKTPOIHEPTHH,
MPUBEAECHBI PEKOMEH/IAINY 10 OAACP/KAHUIO0 MOIIHOCTH B JIEKTPUYECKOUN CETH

B npotuBHOM ciydae 3aJlaHHE CUMTAETCS HE BBIIIOJIHEHHBIM

Jns  mamsbix  https://www.kaggle.com/datasets/shenba/time-series-datasets mnposectu
AHaJIM3 BPEMEHHON 3aBUCUMOCTH IIPOU3BOJICTBA JJIEKTPOIHEPTUU.

Pabora MokeT OBITHL BEBIIIOJHEHA C IPUMCHCHHUCM A3blKa IIPpOrpaMMHUPOBAHMA.
CoxpaHuTte Koa

JlabopaTopnas padora 3.1. O6pa6oTka u3oépaxkenus

JlaboparopHas paboTa cuuTaeTCs BHIIIOJTHEHHOW, €CJIM COOTBETCTBYET CIEAYIOIIUM KPUTEPUSIM:
— HUMeeTCsl TOCJEN0BaTeIbHOE ONUCAaHWE BBIMOJHEHUS 3aJaHusl, KaKIbli IIar OonucaH
MOJTHOCTBIO M JOCTYITHBIM SI3bIKOM, OOOCHOBAHBI BCE IEHCTBUS;
— TMpUBEAEH CKPUHIIOT/IUCTUHI KOJAa WJIM CKPUHIIOT paboyero mporecca B
aHaJTMTUYECKOH TaThopme;
— B 3aKJIIOYEHUM NPUBEICH KPaTKUH aHATU3 IPUMEHEHUs GUIBTPOB JUIsl U300pakeHUsI.
B npotuBHOM cilydae 3aJaHH€ CUUTAETCS HE BBIIIOJTHEHHBIM

CrenepupoBath ()OTO UeJIOBEKa C IMOMOIIBIO pecypca, MO3BOJISIONIEI0 NeHepUpOBaTh
aumo  yenoBeka: https://thispersondoesnotexist.com.  3arpy3uth u3zoOpaxkenwe B Python.
[TpruMeHUTh KOHBEPTALMIO B 4YepHO-OENbIi BEKTOPHBIN (opmaT. BeIrpy3uTh u3zoOpaskeHHs B
dopmate png. Ilpumenuts k doTorpaduu yetsipe puiabTpa Ha BEIOOP. Pe3ynbTaThl mpuMeHEHUs
(GMIBTPOB TaKkKe BHITPY3UTH B (hopmaTe Png. B oTuere nmpuBecTu Ko M U300pakeHusI.

[Ipumensiercss TEXHOJOTUS JJis peaju3alydy IPOMYyCKHOM CcHUCTeMBl B 1LeX s
OTpaHUYEHUS JIOCTYIIA K CI0)KHOMY 000PYA0BaHUIO.

Jlaboparopnas padora 3.2. Knaccudukanus nzodpaxeHni
JlabopaTopHas paboTa cauTaeTCs BBIIIOJIHEHHOH, €CIIM COOTBETCTBYET CIECAYIONINM KPUTEPHSIM:

— HMECTCA IOCICAOBATCIBHOC OIIMCAHWEC BBIIIOJIHCHHUA 3alaHuAd, KaXOBI IIar OIHCaH
MOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, 000CHOBaHEKI BCE HCﬁCTBHH;

34


https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-classification
https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-classification
https://www.kaggle.com/datasets/shenba/time-series-datasets
https://thispersondoesnotexist.com/

— TpHUBEACH CKPUHIIOT/TUCTHHT KOJa WJIM CKPHHIIOT paboyero mpolecca B
aHATMTHYECKOH Tutatdopme;

— oOydeHa CBepTOYHAas HEWpPOHHAs CEThb WU MPUBEICH alrOpPUTM KiaccUpUKalun
M300paKeHUI B aHAJTUTHYECKOH maTdhopme;

— TpoBeJeHa OILIEHKa TOYHOCTU pabOThl alrOPUTMOB, OOOCHOBaH BBHIOOpP MapaMEeTPOB
HEWPOHHOW CETH;

— B B3aKIIOYCHUM  TPHUBEICH KPATKUW aHAJIM3 JlaTaceTa, OIICHKAa TOYHOCTH pPabOThI

IropuTMa, ApryMEHTUPOBAH IPUHIUII IOCTPOCHUS HEUPOHHOU CETH.
B MPOTUBHOM CJIy4ae€ 3alaHuC CUUTACTC HC BBINIOJTHCHHBIM.

OOyunTh MOZIENb KIacCH(pHUKAUK N300paKEeHUI, UCIIOb3Ys OnOIHoTeKy Keras Ha si3bike
nporpamMupoBanus Python win  ananutuueckyro  miargpopmy KNIME. Busyanusuposats
nU300paxeHusi, 00y4uTh MOJIENb, OICHUTh TOYHOCTh PAa0OTHI Mojeneld. [lomyduTs pe3ynbrart
TOYHOCTH 110 MeTpuke Accuracy ne mesee 75%.

JlaHHBIE MOYKHO B3SITh C OTKpBITOr0 pecypca Kaggle mo Beioopy:
1. https://www.kaggle.com/datasets/christianvorhemus/industrial-quality-control-of-

packages
2. https://www.kaggle.com/datasets/ravirajsinh45/real-life-industrial-dataset-of-casting-

product

Jladoparopnasi padora 4.1. BBeieHue B 00paGoTKy eCTECTBEHHOI0 SI3bIKA

JlaboparopHas paboTa cyuTaeTCs BBITIOJHEHHOW, €CIIM COOTBETCTBYET CIICTYIOIIMM KPUTEPHSIM:

— WMEETCs IOCJIEeIOBATeIbHOS OINMUCAHUE BBITIOJHEHUS 3aJaHMs, KaKIbld IIar OIHCaH
IMOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, 06OCHOBaHI)I BCEC I[eflCTBHfI;

— TMPUBEICH CKPUHIIOT/JIMCTUHI KOJA WJIM CKPHHIIOT pabouero Impoiecca B
aHAIMTHYECKO T1atdopme;

— B 3aKJIFOUYCHUHU MMPUBCACH KpaTKI/Iﬁ aHaJIn3 MPUHAAJICIKHOCTH TEKCTa K
ANEKTPOIHEPTeTUUECKOM TeMaTHKE.
B MMPOTHUBHOM CJIy4ac 3aaHUC CUUTACTCA HE BBIITOJTHCHHBIM

BremmonauTe ananu3 tekcra crareir. C pecypca https://elibrary.ru/defaultx.asp? ckauatrs 10
cTatel mo mpoduiIr MOATOTOBKM (0003HAYHTHh HAYYHYIO TEMAaTHKy, HAmpuMmep, peleiHas
3amuTa), nepesect B Gopmar .txt. 3arpy3urh TekcT, ucnob3ys oudimoreky pandas. [Iposectu
aHaJIU3 COOTBETCTBUS TEKCTOB IO HambOOJee 4YacToO MOBTOPSIOMIMMCS cioBaMm. [l 3Toro
HE0OXO0IMMO:

e 130aBUTHCS OT HHOCTPAHHBIX CJIOB (€CITH ATO HEOOXOMMO);
MOHO OTOPOCUTBH CTPOKH, IJIMHHEE, Harpumep, S50 CHMBOJIOB,;
MEPEeBECTH BCe OYKBBI B HYKHUI PETHCT;
yOpath CTOMN-CJIOBA;
MIPOBECTH MPOIEAYPY JIEMMATH3AIIHH;
BbiBecTH 50 HamOoee 4acTo BCTpeYaArIUXCs cioB. [lo HUM W TIPOBECTH aHAIHM3 Ha
COOTBETCTBHUE TEKCTA CTAThU HAMPABJICHHIO IMOJATOTOBKH ¥ (WJIH) HAyIHOU TEMaTHKE.

BeinosiHeHue 1a0opaTopHOil padoThl COCTOUT U3 TPEX ITAIOB!
— aHaJUTHYECKOro;
— pacueTHO-TpadUIECKOTrO;
— KOHTPOJIBHOTO B BH/JIE 3aIIUTHI OTYETA.

Crpykrypa u hopMa oTUETA 0 JJA00PATOPHOM padoTe
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Otyet 0 mabopaTopHOU PabOTE MTOJDKEH COMEpPkKaTh: TUTYIbHBIN JTUCT, OCHOBHYIO 4acTh,
BBIBO/JIBI 110 PE3YJIbTaTaM MCCIICIOBAHHIA.

Ha mumynvnom nucme NODKHBI OBITH YKa3aHbl: Ha3BaHUE JIMCIUIUIMHBI, Ha3BaHHE
naboparopHoil paboOThl, (GamMmivsg W WHUIUATB TpenojaBatess, ¢GaMwidusg W HHUALKAAIBI
CTY/ICHTa, HOMEp €r0 y4eOHOM IPYIIIbI U IaTa 3alUuThl paOOTHI.

Ocnosnasi wacmv JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yabTaThbl HKCIEPUMEHTAIHHO-
NPaKTUYECKON pabOThl, pACUCTHO-aHAIUTUICCKHAE MaTEPHUAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Bvi600b: 1o mponenaHHON paboTe MOJDKHBI COJEp)KaThb OCHOBHBIE PE3YNIbTaThl I10
pabore.

TpeooBanusi K 0popMIEHHMIO 0TUYETA 0 JIA00PATOPHOI padoTe

TUTYNBbHBIN UCT OTYETA JOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEJACHHOMY B CEKTOPE
HopMmatuBHOM qokymenrtaruu I'Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeGoBaHusi puUBEIEHBI B CEKTOpe HOpMaTWBHOM aokyMeHTammu [YAII
https://quap.ru/standart/doc

[Ipu popmupoBaHUM CIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl ohopmileHHsT CIMCKAa MCTOYHHKOB
NPUBEJICHBI B CEKTOpE HOpMaTHBHOM nokymeHTanuu ['Y ATl https://guap.ru/standart/doc

11.3 Meroanueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOTHI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIUicsl BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOydaromierocst (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TEPHOJ OOYYCHHS, TOMOTAaeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
npohecCHOHALHOTO YPOBHSL.

MeroaudueckuMu ~ MaTepualiaMy, — HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYI0  paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILTHHE

Komnnexm 3a0anuii 015 6binoanenuss camocmoamebHoll pa60mbl

Camocmosmenvrasn pa6oma cdumaemcsi 6bl7’lOﬂH€HHOZZ, eciu cmyOeHm 6blNOJIHUJI 6C€ NYHKNbL 68
coomeemcmeul ¢ 3a0aHuem

3ananmue 1. Tema 1.1 IlpumeHenne TEXHOJIOIMI MCKYCCTBEHHOI0 HHTEJLIICKTA B
3JIEKTPOIHEPreTHK

[ToAroTOBUTH KOHCIIEKT C UCTIOIB30BaHHEeM pecypcoB Aunekc/lucka/Google ucka B popmare
TaOJIUIIBL:

Nen/m  [HaumeHOBaHUE TEXHOJIOTHU KpaTKOC OIIMCaHUC HpI/IMeHeHI/IC B JJICKTPOIHEPIETUKE

1

2

B koHcnekTe 10mKHO OBITH OTPAKCHO HC MCHEC 7 TEXHOJIOTHIA.

36


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

3ananmue 2. Tema 2.1 MeToabl 00padoTKH JaHHBIX

[ToArOTOBUTH KOHCIIEKT-IIIAPTAIKY ¢ OCHOBHBIMH METOJIAMHU MTOATOTOBKH JAHHBIX JJIS
o0yueHust. @opMaT BHIIOTHEHHS KOHCIIEKTA - TPOU3BOJIBHBINA: MOXKHO 0(hOpMUTH B BUJIE
MeYaTHOTO WJIM HAIIMCAHHOTO OT PYKH, MOXHO B ()OpME TaOIHIIBI.

[Tpumep:
Nem/m  [[IpoGriema Kak ee pemnts? (KakoB pe3ynbrar?)
1 [IycTble srueiku BaronHUTE 0 (HEe 04eHb yHOoOHO, TepsSeTcsl TOUHOCTD)
BaIllOJHUTH MEaHHBIM 3HaYeHHEM (He YUHTBHIBAIOTCS IPYObIe TPOMaxH)
3anoTHUTE CPeIHUM 3HAUCHHEM (YUHTHIBAIOTCS TPYObIe TPOMaxH)
Y nanenue sueex (motTeps JaHHBIX )
2

3ananmue 3. Tema 2.2 MeToabl BU3yaau3anuu JAHHBIX
[ToAroTOBUTE KOHCIIEKT ¢ UCIONIb30BaHUEM pecypcoB Annekc/lucka/Google ucka B hopmare
Tabnuibl. B KoHCIIeKTe J0XKHO OBITH OTpakeHO He MeHee 7 MeTo10B. [Ipumep:

Nem/m  [Metop BU3yaH3aluu [Ipumep-KapTHHKA Haznauenue DOyHkmsa 1 Gnbnmmoreka
B Python (KNIME)
1 Cucrorpamma i sasne OrnpenerneHue matplotlib - hist

pactipenenenust  |(InteractiveHistogram )
BETTMYMHBI

# cipoms recTorpa
plt.hist(x, bin:
plt.ylabell ' Probabili
plt.xlabali*Data’);

3ananmue 4. Tema 2.3 AJIrOpuTMBI perpeccun

[ToArOTOBUTH KOHCIIEKT 1O 0a30BBIM aJITOPUTMaM PETPECCHH, UCTIONB3Ys pecypc https://scikit-
learn.org/stable/, ¢ ucnonb3oBanuem pecypcon Annexc/ucka/Google ucka B opmare
TaOJIHIIBI:

Nen/m  |Anroputm Dynkius n 6ndanoreka B Python  [Kpatkoe onmcanue |OcoGeHHOCTH
(KNIME)

1

2

3ananue 5. Tema 2.4 Anropurmsl Kiaccuguuuponajia

[ToAroTOBUTH KOHCIEKT IO 0a30BbIM alrOpUTMaM KiacCH(HUKAIMH, HCIOJIB3YsS pPecypc
https://scikit-learn.org/stable/, ¢ wucnonp3oBanuem pecypcoB Suaekc/lucka/Google Jlucka B
dopmare TaOIULIBL:

Nen/n  |Anroputm Dynkius u 6udanoreka B Python  [Kpatkoe onmcanue |OcoGeHHOCTH
(KNIME)
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3ananue 6. Tema 2.5 AJIropuTMBI KJIacTepU3alNU

[ToAroTOBUTH KOHCIIEKT IO 0a30BBIM airOPUTMaM KJIacTEpU3alMH, HCIONB3Ys PeCcypc
https://scikit-learn.org/stable/, ¢ ucnonp3oBanuem pecypcoB Sunekc/lucka/Google Jlucka B
dopmare TaONULIBL:

Nem/m  |Anroputm Dynkius n 6ndanorexa B Python  [Kparkoe onmcanne |OcobeHHOCTH
(KNIME)

3ananmue 7. Tema 2.6 OueHka TOYHOCTH AJITOPUTMOB

[ToaroTOBUTH KOHCIEKT-IINAPTaJIKy ¢ OCHOBHBIMH METOJIAMH OILIGHKA TOYHOCTH aJrOPUTMOB
perpeccuu, KiaccupuKanuu W Kiactepuzanmu. Dopmar  BBITOJHEHUS KOHCIIEKTa -
NPOM3BOJILHBIA: MOKHO O(GOPMHUTH B BUIC MEYATHOTO HIIM HAIKMCAHHOTO OT PYKH, MOXXHO B
dbopme TabIHUIIBL.

3aganue 8. Tema 3.1 Heiiponnble ceTH s aBTOMATH3allMM IPOLECCOB B
JJIEKTPOIHEPreTHKe

[TogroroButh pedepar Ha Temy «HelWpoHHBIE CeTH s aBTOMATHU3aLUHU IPOLECCOB B
3JIEKTpOIHEpreTukey». PaboTa BHINOIHAETCS B I€4aTHOM BapHUaHTE.

[TpumepHoe conepkanue pedepara

1 Beenenue.

KopoTko paccka3zaTb 0 BO3MOXHOCTSIX COBPEMEHHBIX HEWPOHHBIX CET€H U O BO3MOXKHOCTU MX
IIPUMEHEHHUS

2 HeipoHHBIE CETH B DJIEKPOIHEPTETUKE

[TpuBecTn npuMepsl NPUMEHEHUS HEWPOHHBIX ceTed: mnomolup npuHatua pewmenus, 10T,
KOMBIOTEPHOE 3pEHHE U M. - B DJIEKTPOIHEPreTUKE.

B paszgene moryt BBOOUTCS MOAPa3aeibl

3 3axnrodeHue.

B 3akimoueHnn KOpOTKO MOABECTH UTOTH 110 KaXJI0MY pas3zeny pedepara

4 Jlutepartypa.

VYkazaThb HcCHONb3yeMble HUCTOYHHKHM B cootBerctBuM ¢ ['OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe onucanue. O6mue TpeOOBaHUS W MpaBUIIa
cocraBiieHus. B pedepare 10mKHO OBITH

UCIOJIb30BaHO He MeHee 10 HCTOYHUKOB)

[TpaBuiia opopmiienus pedepara

1 PaboTta ciaercs B 9JIeKTPOHHOM BHJIE 00beMOM He MeHee 18 JIncToB.

2 OdopmiieHne JUCTa: OTCTYII ClieBa — 3 CM, cpaBa — 1-2 ¢M, CHU3Y U CBEPXY 2 CM

3 Hymepauus: TUTYJIBbHBIN JIUCT CYUTAETCS MEPBBIM, HE HYMEpYETCsl; COJEpXKaHUe — CTPaHHIA
Ne 2

4 TpeGoBaHus K WIpUPTY
e ocHoBHOH TekcT: mpudT 14, TimesNewRoman, nmonyTopHslii HHTEpBa, BRIpaBHUBAHUE
I10 IIUpUHE

e a03all C MOJIYTOPHBIM OTCTYIIOM
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e zarosnoBku numytes CapsLock, mpugt 16, TimesNewRoman
e qoanmucu K pucyHkam u Tabmunam: mpudt 12, TimesNewRoman, momyTopHbIi
WUHTEPBAL;
e HyMmepauuss TaOJIWI] W PHUCYHKOB CKBO3Has. TaOnuubl W PHUCYHKH 00s3aTeIbHO
MOJITMCHIBAIOTCS, TAK)KE YKA3bIBACTCSI HCTOYHHK, OTKY/a B3ST PUCYHOK WX TaOiHIIa.
5 B TekcTe yKa3bIBalOTCS CCHUIKA HAa UCTOYHHUKH (KHUTH, CTaThH, MOHOTpa(uu, SIEKTPOHHbIE
pecypchl U T.71.) B BHJIC YMCIIa B KBaJAPATHBIX CKOOKax (Hampumep, [1]), Hymepaius UCTOYHUKOB
CKBO3Has. B pasnmene 5 yka3piBaeTcsi NMPOHYMEPOBAHHBIA IepeueHb HMCTOYHHKOB. IIpaBumia
obopmiienuss oubnmorpaduu u pedepara mznoxensl B ['OCT 7.32-2017 — CUBUJI. Otuer o
Hay4YHO-UCCIeIoBaTeNbckol padote. Ctpykrypa u npaBuia odpopmienus, [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubmuorpaduueckoe omucanue. O0mue TpeOOBaHMUS W MpaBHUIIA
COCTaBJICHUSI.

3aganue 9. Tema 4.1 I'onocoBble MOMONIHMKH B 3JIeKTPOIHEPreTHKe

[TonroroBuTh 3cce Ha TeMy <«D(PQPEKTUBHOCTH BHEIAPEHUS TOJIOCOBBIX TIOMOIIHHKOB B
3JICKTPOIHEPreTHKe» 00beMoM He Oosee 250-300 cros.
IIpumepHoOE coneprkaHue dcce.

- Bcrymienue:

o (QopMyIHpOBKA TEMBI;

O AaKTyaJIbHOCTb TEMBI;

O PpacxoKJeHHE MHEHHM OTHOCUTEIHHO TEMBI;

O CTPYKTypa pacCMOTPEHHUS TEMbI U MIEPEXO]T K OCHOBHOMY CYKICHHUIO.

- OcCHOBHas 4acTh:

O CyKaeHHus (apryMeHThbI), KOTOpbie BbIABHraeT aBTop (2 — 3), ompeneincHue
OCHOBHBIX ITOHSTHH,

O HCHOJb3YEMBIX IPU BBIBUKEHUHU CYK]ICHUII,

O JIOKa3aTeNbCTBA W TOMJNEPKKA — (PaKThl WIM TPUMEPHI, TMOIEPKUBAIOIINE
CYXKJCHHUE;

O pacCMOTpEHHE  KOHTPApPTryMEHTOB, WJIW  MPOTHUBOIMOJOXKHBIX  CYXICHUU
(HeoO6x0MMO TIOKa3aTh, MOYEMY OHH CIa0bl, a YTBEP:KJIEHHWE aBTOpa OCTAETCs B
cuie).

- 3aKiIroYeHue:

O TOBTOPEHUE OCHOBHOTO CY)KJICHHS;

O OJHO WU JIBa MPEIJIOKEHHUS, PE3IOMUPYIOIINE apTyMEHTHI B 3aIIUTY OCHOBHOTO
CYXKJICHUS,

o oOIee MpeaynpexaeHue 0 MOCIEACTBHUIX HEMPUHSATHUS BBIIBUTAEMOTO CYXKICHUS
1 00111ee 3aKITF0YEHHUE O TTOJIE3HOCTH TAaHHOTO YTBEPIKICHUS

11.1. Meronuyeckue ykazaHus Uil OOyYarOIIMXCS IO MPOXOXKIACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpUBAET KOHTPOJb KayecTBAa 3HAHUUI
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JTUCIUTUIAHBI.

B teueHune ceMecTphl CTYAEHTBI

- 3aLUIA0T JAOOPaTOPHBIE U IPAKTUYECKUE PAOOTHI;

- BBITMOJIHAIOTCSL CAMOCTOSITENIbHBIE paOOTHI;

- BBITIOJTHAIOT TECTUPOBAHMUSI 110 MaTepraiaM JieKnu B cpeae LMS.

11.2. Meroanyeckue yKa3aHus I 00yJaIONIUXCS 10 TIPOXOKICHHIO MPOMEKYTOTHON
aTTeCTalUU.
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[IpomexxyrouHass  aTTecTamus  OOydYAIOIIUXCS — MPEAYyCMaTpPHBAEeT  OICHHBAHHE
IPOMEXYTOUHBIX M OKOHYATENIBHBIX PE3yJlbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAET B
ce0s.

— 9K3aMeH — (opma OILEHKH 3HAaHUH, IOJYYCHHBIX OOYYAIOIIUMCS B IpoLecce
W3YYCHHUS BCEH TUCIUILUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
HpI/IMeHﬂTb nux Hajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEpINAeTCsl aTTECTAl[MOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEITHHOY.

s nomycka K 9K3aMeHy JIOIyCKaeTcs CTYACHT HEOOXOAMMO BBIIOJHUTH U 3alllUTUTh HE MEHEee
8 maboparopHbBIX paboT, 6 CaMOCTOSATENBHBIX paboT. B MPOTUBHOM cllydae OIEHKa 3a dK3aMeH
oynmer cuHmxkeHa. dopmar skx3ameHa — TectupoBaHue.Tect coctout m3 30 BompocoB. Bpems
BbInoyIHEHUST 60 MuHYT. TecT cuuTaeTcsi CIaHHBIM, €CJIM BBIMIOJIHEHO He MeHee 60% 3amaHuit
(BeIOTHEHO MeHee 18 3amanuii BEpHO).

OlLIeHKa «OTJIMYHO» BBICTABIIICTCS, €CJIM BEPHO BBIMOJHEHO 27 U 00Jjiee 3aaHui.

O1ieHKa «XOpOIIIO» BBICTABIISIETCS, €CJIM BEPHO BBITIOJIHEHO OT 22 110 26 3a1aHui.

OLeHKa «yA0BJIETOBPUTEIBHOY» BBICTABIISETCA, €CJIM BEPHO BBINOIHEHO OT 18 10 21 3axpanuil.
OlieHKa «HEYAOBJIETBOPUTEIHLHO CTABUTCS
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy JUCIUIUIMHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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