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AHHOTaNM

JuctummuHa «CHCTEMBI U METOJIbI UCKYCCTBEHHOTO MHTEIUIEKTA B DJIEKTPOIHEPTETUKE)»
BXOJIUT B 00pa30BaTeNbHYI0 MPOrpaMMy BhICIIEr0 00pa30BaHMs — MPOrpaMMy OakanaBpuaTa Io
Hanpasienuto noarotoku 13.03.02 «DnekTposHepreTuka 1 3J1EKTPOTEXHUKA» HAIIPABICHHOCTH
«InekTpoMexaHukay. JlucrurinHa peanusyercs kadeapoit «Ne32y».

JucnuminHa HareneHa Ha JOPMUPOBAHUE Y BBIMTYCKHHUKA CIEAYIONUX KOMITCTESHITUH:

I[IK-1 «cnocobGeH mNpUMEHSATh TEXHOJOTMH  HCKYCCTBEHHOIO  MHTEJUIEKTa B
pohecCHOHATLHOM IeATEIIEHOCTI

CopepxaHue IUCIHUIUIMHBI OXBAaTBIBAET KpPYr BOIPOCOB, CBA3AHHBIX C OCHOBHBIMH
HAmpaBJICHUSIMUA HCCICMIOBAaHUN B O0JACTH TEXHOJOTHUH HWCKYCCTBEHHOTO HHTEIUICKTA,
MIPUMEHSIEMbIX B JJIEKTPOIHEPreTUUECKON OTpaciu, a TakKe UX MPUMEHEHHEM; METOJaMH U
MH()OPMAIIMOHHBIMU TEXHOJIOTUSMHU, TIPUMEHSEMBIMH IS PEIIeHUs TPO(ECCHOHATBHBIX 3a/1a4;
paboToif ¢ MaHHBIMU, OOJIBIIUMHU JIaHHBIMHM;, OCHOBaMHU pPa3pabOTKH aJIrOPUTMOB pEIICHUS U
OIICHKM KadyecTBa peIICHHs 3a7ad METOJaMH MAalIMHHOTO OOYYEeHHs, MAIIMHHOTO 3PCHUS,
00pabOTKH €CTECTBEHHOTO SI3bIKa U JIp.

[IpenogaBanue MUCHUIUIMHBI IPEyCMaTPUBAET cleaAytonre GopMbl OpraHu3aun
y4e0HOT0 MpoIiecca: JICKIHH, 1a0opaTopHbIe PabOTHI, CAMOCTOSATEIbHAS padoTa 00yJarOIIeTOCs.

[IporpaMMoii IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUAbl KOHTPOJIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO0mmas TpyAOEeMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBiseT 4 3a4eTHBIX equHUIb, 144
Jaca.

S3bIK 00yUYEHUS 1O TUCHUTIIMHE «PYCCKUN.



1. TIlepedeHb IIaHUPYEMBIX PE3YIBTATOB O0YUEHHUS MO TUCIUIINHE

1.1. enu npemnoaaBaHus AUCHUIUIMHBL: MTOJIyY€HUE CTYEHTAaMH HEOOXOIUMBIX 3HAHUN
Y HaBBIKOB ISl TPUMEHEHHUS METOAOB HH(POPMALMOHHBIX TEXHOJOTMA W HCKYCCTBEHHOTO
UHTEJJIEKTa B D3JIEKTPOIHEPreTHYECKONW OTpaciu, 3HAKOMCTBO C aJrOPUTMaMH MAIIMHHOTO
00y4eHHs, OIICHKON KayecTBa PELICHUH 3a/1a4 MAIIMHHOTO O0YYEHHs, MAIIMHHOTO 3pEHHS U JIp.
3a/1a4 B 00J1aCTH UCKYCCTBEHHOTO MHTEIJIEKTa; OCBOEHUE 0Aa30BBIX TEXHOJIOTUN MCKYCCTBEHHOTO
MHTEIUICKTa

1.2, [ducuumiuHa BXOIUT B  COCTaB  4YacTh, (opMupyemMod  y4acTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BeICIIET0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIAaHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCUUILUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydeHUs AMCUUILUIMHBI OOYYArOIIMICS OJHKEH O0JIafaTh CIEAYIOIIMMU
KOMITETEHIUSIMH UM UX 4yacTsMHu. KoMIeTeHIMy 1 MHAUKATOPbl UX JOCTHKEHUS IPUBE/ICHBI B
tabmume 1.

Tabnuma 1 — Ilepeyerb KOMIETEHIIUN 1 UHIUKATOPOB UX JOCTH)KEHUS

Konu
Kareropus (rpynma) Kop u HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HAaNMEHOBaHUE
KOMIIETEHIUHA KOMIIETEHIIUHA
KOMIIETEHIIUN
[TK-1.J1.1 mpuMeHsieT OCHOBHBIE aJITOPUTMBI
MaIIHHHOTO 00yUYEHUsI, KOMITBIOTEPHOTO 3PCHHUSI,
00pabOTKH €CTECTBEHHOTO SI3bIKA, METOIbI
I1K-1 crocoben OIIEHKM TOYHOCTH MOJIENIM Ha 0a3e
MIPUMEHSTH AHATMTUYECKON 11aT()OPMBI U/HIIH S3bIKA
TEXHOJIOTHH [IPOrpaMMHUPOBAHUS IS PELICHUS
[TpodeccnonansHbie poip P AP
HCKYCCTBEHHOTO poeCCHOHANIBHBIX 3aJ1a4 B 00J1aCTH
KOMIIETEHIIUH
MHTEIIIEKTA B JIEKTPOIHEPTCTUKH
npodeccuonansioi | ITK-1.J1.2 pemraer mpodeccuoHaabHbBIE 3a0a9n
IEITEIbHOCTH MIPETUKTUBHOTO ¥ AaHAJTUTHYECKOTO THIIA C
MPUMEHEHUEM TeXHOJIOTUN UCKYCCTBEHHOTO
WHTEUIEKTA U OOJIBINNX JaHHBIX B 00J1aCTH
AIIEKTPOIHEPTETUKH

2. Mecrto muctutuinHb B cTpykType OIT
JuctunnuHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPHUOOPETEHHBIX 00YYarOIIIMHUCS
MPY U3YYECHUH CIEAYIONIUX JUCHUTUINH:
- Hudopmaruxa,
- AnropuTMHU3aIms u NporpaMMHUpPOBaHUE,
- Maremaruka. MaremaTH4eCKUi aHAIIN3,
- Maremaruka. AHaIUTHYECKasi TEOMETPHUs U JIMHEHHas anreopa,
- Maremaruka. Teopusi BEpOATHOCTEN U MaTEMATUYECKAas CTATUCTHKA,
- HudopManmoHHbIE TEXHOJIOTH,
- OcHoBbI HHPOPMAITMOHHOM 6€30MaCHOCTH,
- ®dusuxka,
- Teopernueckre OCHOBBI AEKTPOTEXHUKH,
- DJEeKTpUYEeCKHE MalluH
- DIJIEeKTpUYECKHUE U PJIEKTPOHHBIE alllapaThl;
- Cuctembl TUPPOBON AUCTIETICPU3AITIH.
3HaHUs, YMEHHMS U HaBBIKM, I[IOJIYYEHHBbIE IMpPU M3YUYCHHM Marepuana JaHHOU
JUCHUIUIMHBI, MMEIT KaK CaMOCTOSITEIbHOE 3HAY€HWe, TaK W BCIOOMOTaTelbHOE -
HCIOJIb30BAHUE TIPU  IPOXOXKJIECHUM NPOU3BOJCTBEHHOW MNPENJUIUVIOMHOW NPAKTUKA U
MOATOTOBKE K MPOIEAYPE 3alTUThI U 3aIIUTa BBITYCKHOW KBATU(UKAITMOHHONW PaOOTHI.




3. OO0BEM U TPYTOEMKOCTh TUCIUILIUHBI
Jlanubie 00 oOmieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCHUIUIHHE (M paclpele]ICHHe dTOM TPYJIOEMKOCTH MO0 CeMeCTpaMm) MPEICTABICHBI B
Tabymue 2.

Tabnuma 2 — O6beM U TPYJTOEMKOCTb JUCITUILTAHBI

TpynoemMkocTs 110
Bun yaeOHOI paboThI Bcero cemecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoit 0020Mo8Ku 34 34
AyoumopHhuie 3anamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexuuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anarusa (113),
(gac)
nabopaTtopHbie pabotsl (JIP), (yac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 40 40
Buo npomesicymounoit ammecmayuu. 3ader,
mudd. 3auet, sx3amer (3auet, Judd. 3a4, OK3. OK3.
JK3.**)

4. CopeprxaHue TUCHUIUINHBI
4.1. Pacnpenenenue TpyJOEMKOCTH AUCUMILIMHBI IO pa3zesiaM U BUAAM 3aHSITHH.
Paznenel, TeMbl JUCHUIUIMHBI U UX TPYJOEMKOCTb ITPUBEIEHBI B TabIUIE 3.

Ta6Jmua 3- P%HCHH, TEMbI TUCHUIIIIMHBI, UX TPYAOCMKOCTbH

Jlexuun 113 JIP KII CPC

Paznensl, TeMbl JUCHUITINHEI (uac) (C3) (49ac) (gac) | (wac)
Cemectp 7
1. MlckyccTBEHHBIN UHTENIEKT: TPUMEHEHUE B 8 - 4
AIIEKTPOIHEPTEeTHKE
Tema 1.1 O6mas xapakrepuctuka Uanyctpun

4.0.

Tema 1.2 CoBpemMeHHbBIE METOIbI PeATU3aLUN
HCKYCCTBEHHOI'O MHTEIIJIEKTA B
AIIETKTPOIHEPTeTUKE

Tewma 1.3 Data Science.

2. OCHOBBI MAIIMHHOTO O0y4YEHUs 12 22 22
Tema 2.2 Datamining (4actb 2)

Tema 2.3. MamuaHOE 00ydeHHEe

Tema 2.4. OtieHKa TOYHOCTH MOJieNel
MAaIIMHHOTO O0y4YEeHHUSI.

Tema 2.5. PekoMeHaaTeNbHbIE CUCTEMBI.
Tema 2.6. BpeMeHHBIE psJIbL.




3. KomnbrorepHoe 3peHue 8 8 10
Tema 3.1. OcHOBHBIE 337Ja4M KOMITBIOTEPHOTO
3pEeHus.

Tema 3.2.MeTob1 00pabOTKH N300paKECHUIA
Tema 3.3. Heiliponnsle ceTu.

Tema 3.4. CBepXTOUYHBIC HEHPOHHBIE CETH.

4. O6paboTKa €CTeCTBEHHOTO SI3bIKA 6 4 4
Tema 4.1 OcHoBHBIE 3a1a9u 00paOOTKH
€CTECTBEHHOT'O SI3bIKA.

Tewma 4.2 CunTakcuieckuii 1 Mop(}OI0orHIeCKuid
aHaIIN3.

Tewma 4.3 Hetiponnsie ceTu 11t 00paboTKu
€CTECTBEHHOTO SI3bIKA

Hroro B cemectpe: 34 34 40

Uroro 34 0 34 0 40

[IpakTrueckass TOATOTOBKA 3aKJIIOYaeTCI B  HEMOCPEACTBEHHOM  BBHITIOJHCHHUH
OoOy4arolMMUCSl  OMNpENeJeHHBIX  TPYIAOBBbIX  (DyHKUMHA,  CBSI3aHHBIX ¢ Oynyiei
podecCHOHATEHOM JIeATEIIBHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHITHA.
Coneprkanue pa3iesioB U TEM JISKIIMOHHBIX 3aHATUN MTPUBEIEHO B TabuIe 4.
Tabnuna 4 — ConeprkaHue pa3iesioB U TEM JIEKIIMOHHOTO IHKJIa

Howmep paznena HasBanue u conepxkanue pa3aeiaoB U TEM JEKIIMOHHBIX 3aHITHI

1 Tema 1.1 O6mas xapakrepuctuka Ungycrpun 4.0. Onpenenenue
HCKYCCTBEHHOT'O MHTEJJIEKTA.

Tennenuun udpoBoit skoHoMukn. OOmIas xapakrepuctuka UugycTpun
4.0, nonsartue uudposoii Tpanchopmaruu. OnpeeneHre HCKYCCTBEHHOTO
MHTEJJIEKTA.

Tema 1.2 CoBpeMeHHbBIE METOBI PEATU3ALUN UCKYCCTBEHHOTO
MHTEJJIEKTa BAJIETKTpo3HepreTuke(yacts 1) MHTennekryanbHble
MIPWJIOKEHUS AJI HAYYHBIX UCCIIEI0BAaHUM, TPONU3BO/ICTBA, YIIPABICHUS
MpeANpPUSATHEM, YIIPABICHUS Ka4eCTBOM M OM3HEC-TIPOLIECCAMH.
NurepHer Benieil. muranmonHoe Moaenuposanue. BupryansHas u
JoToNTHeHHas peanbHOCTh. Lludpossie nBoitankn. SCADA

Tema 1.3 CoBpeMeHHbIE METO/Ibl peaJIn3alui HCKYCCTBEHHOTO
MHTEJUICKTA B 3JIETKTPOIHEPreTHKE (JacTh 2)

HHTennexryanabHOE MPOTOTUIIMPOBaHKEe. BupTyanbHas 1 10NOJIHEHHAS
peasibHOCTh. VIHTEIeKTyallbHbIE PEIIEHUS B AIEKTPOIHEPIE€TUKE.
ABTOMaTHUYECKOE yIpaBJIeHUE POOOTU3UPOBAHHBIMU KOMIIEKCAMH U
MIPOU3BOJICTBOM. ¥ MHOE ITPOU3BOJICTBO

Tema 1.4 DataScience.

Hayka o 7aHHBIX: OCHOBHBIE LIE€H U 33J1a4l. 3apOKICHUE U HAaIPaBIECHUS
passutus. Crienanuctsl B oosactu DataScience. DataScience B
SHEpPreTHKE.

2 Tema 2.1 Datamining (qactsb 1)

Onpenenenue. OcHOBHBIE 3a/1a4i. MeToibl cOOpa U XpaHEHUs TaHHBIX.
O0auHble TEXHOIOTUH. be3omacHOCTh JaHHBIX: OJIOKYEHH.

Tema 2.2 Datamining (uactsb 2)

Bunpl qanabeix THCTpYMEHTBI U CTIOCOOBI BU3yaTH3aIiy JaHHBIX.
MeTtoasl 00paboTku AaHHBIX. OCHOBHBIE TPOOIeMbl. UTHCTpYMEHTHI
00paboTku AaHHBIX. Datamining B 35IeKTpOIHEPTeTHKE




Tewma 2.3. MammnaHOE 00y4YeHHE

Haznauenue. ba3zoBble alropuT™MBbI KJIACCUYECKOT'O MAILIMHHOTO
00y4YeHHS: KIIacTepHU3aIus, KIacCUPUKAIHS, PETPECCHS

Tema 2.4. OnieHKa TOYHOCTH MOJICJICH MAIIMHHOTO O0YYEHUSI.
ANTOPUTMBI KJIACCHYECKOTO MAITUHHOTO OOYYCHHS U METOIbI OIICHKH
TOYHOCTH PaboThl Moieseil. OCHOBHbIE HHCTPYMEHTHI JJIsl pean3anuu
QITOPUTMOB MAITUHHOTO 00y4eHus. [[peIMKTUBHBIN aHAIN3 TapaMeTPOB
IIPOU3BOJICTBEHHOTO MPOLIecca Ha 3JIEKTPOIHEPreTHUECKOM MPEIPUITUN
Tewma 2.5. PexomeHnaTenbHbIE CHCTEMBI.
Onpenenenue u HazHaueHHe. OCHOBHbBIE AITOPUTMBI pealn3aluu
peKOMEeHIaTeIbHbIX cucTeM. [IpuMeHeHne peKoOMeHaTeNIbHbIX CUCTEM B
ANEKTPOIHEPIeTUKE JIJISl peaIU3allii CUCTEM TTOMOIIU MPUHSITUS
peuieHui.

Tewma 2.6. BpemeHHbIE psiibL.
OcHoBHble TepMuHbL. HazHaueHne BpeMeHHBIX ps110B. OcOOEHHOCTH
OTMMCaHUs BPEMEHHBIX psA0B. [IprMeHeHne B 3IeKTpOIHEepPreTUKe s
MPOTHO3UPOBAHUS U aHAJIM3a TTapaMETPOB MTPOU3BOACTBEHHOTO IIpoliecca
BO BPEMEHU

3 Tema 3.1. OcHOBHBIE 331a4N KOMITBIOTEPHOTO 3PEHUSI.

Tepmunonorus. MIHTerpanus anropuTMOB Ha 3JIEKTPOIHEPTETHUECKOM
IIPOU3BOJICTBE.
Tewma 3.2.MeToab1 00pab0OTKH U300paKEHUI
Haznauenue 00paboTku n300pakxeHuil B 3JIeKTpoIHepreTHKe. bazoBsie
¢unbTpsl: ["aycca, Cobenst, MeAMaHHBIN U JP.
Tewma 3.3. HeitpoHHsle ceTH.
Omnpexenenue ¥ NpUHUKN pabOTHl HEWPOHHOM ceTu. Mcropus pa3BUTUs
HEWPOHHBIX ceTel. Buapl HEHPOHHBIX ceTel. HelipoHHbIE ceTH B

KJIACCUYECKOM MAIIMHHOM OOY4E€HUH U B KOMIIBIOTEPHOM 3PEHHH.
Tema 3.4. CBepXTOYHBIC HEHPOHHBIE CETH.
[IpuMeHeHNnEe CBEPXTOUYHBIX HEMPOHHBIX CETEN AJIS Pealu3aluu
JITOPUTMOB MAIIMHHOTO 00y4eHUst. OCHOBHBIE HHCTPYMEHTBI JUIs
pean3aliy aaropuTMOB KOMIIBIOTEPHOTO 3peHus. [Ipumenenue
KOMITBIOTEPHOTO 3pEHUS JIJIsl BU3yaJIbHOTO KOHTPOJIS MapaMeTpOB Ha
NEKTPOIHEPTETUYECKOM NPEATIPUATHI

4 Tewma 4.1 OcHoBHBIE 337141 00PAOOTKU €CTECTBEHHOTO SI3bIKA.

OcHOBHBIE 33/1a4M U Ha3HAUEHHE AITOPUTMOB 00paOOTKU €CTECTBEHHOTO
sa3bpIka. ABTOMaTndeckas 00paboTka Texcta. [lpumeHeHune anroputma
U1 IPOBEPKHU IOKYMEHTAIMK Ha 3JIEKTPOIHEPTeTHUECKOM NPEANPUATHH,
TOJIOCOBBIE TOMOIIIHUKH.
Tema 4.2 CunTtakcuueckuili 1 MOpHOIOrMUECKUI aHATU3.
OcHoBHBIE OTpeenieHus 1 TepMuHbIL. Jlemmaruzarus. TokeHn3anusl.
Cremmunr. Hopmanu3zanus. CrnoBapu. Mopdosornueckuii anaims
Tewma 4.3 Hetliponnsie ceTu 11t 00pabOTKH €CTECTBEHHOTO SI3bIKa
PexypeHTHbIE HEHpOHHBIE ceTH, OuOnuoTexku U ¢pyHkuuu Python s
paboTHI C €CTECTBEHHBIM SI3BIKOM, OCHOBHBIE HHCTPYMEHTHI, PHHITUATT
paboTHI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATH
TeMbl MpaKTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh NPUBE/IECHBI B TA0IHULIE S.
Tabnuma 5 — IlpakTuueckue 3aHATUS U UX TPYLOEMKOCTb

Ne
/o

TeMbl mpakTHYECKUX
3aHATUN

@OpMBI TPAKTHYECKHUX
3aHATUN

TpynoemMkocTsb,
(gac)

N3 Hux
[IPaKTUYECKON

No
paznena




MOJITOTOBKH, | TUCIIHIT
(dac) JIMHBI
VY4eOHBIM TUTAHOM HE MPEyCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHBIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHHI B TabuIIe 6.
Tabnuma 6 — JlabopaTopHbIe 3aHATHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanwne 1abopaTopHBIX paboT TpynoemKocTe, | mpaxTirieckoi | pasiena
/1 (dac) IMOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 7
1 | Jlaboparopuas paboTta 2.1. [louck JaHHBIX 2 2 1
2 | JlaboparopHas padora 2.2. [ToctpoeHue 4 4 2
Jaoop;0B
3 | Jlaboparopuas padota 2.3. [IpenoopadoTka u 4 4 2
aHAJIN3 TAHHBIX
4 | JJaboparopHas padota 2.4. [IpequKTHBHBIII 4 4 2
aHanu3. 3a/1a4a perpeccuu
5 | Jlaboparopnas pabota 2.5. 3agaua 4 4 2
KJIacCU(PUKALHH
6 | JJaboparopnas paborta 2.6. AHanu3 4 4 2
BPEMEHHOTO Psijia
7 | JlaboparopHas padora 3.1. O6paboTka 4 4 3
n300pakeHUs
8 | JJaboparopnas padota 3.2. Knaccudukarms 4 4 3
M300pakeHU I
9 | JIaboparopHas padora 4.1. Beenenue B 4 4 4
00pabOTKy €CTECTBEHHOTO SI3bIKA.
Bcero 34 34

4.5. KypcoBoe MpoeKTUpOBaHHE/ BBINOJIHEHHE KYpCOBON pabOThI

Y4eOHbIM MJIAHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroImuXCs
Bugpl camoctosiTenbHON paboThl M €€ TPYA0EMKOCTh IPUBEACHBI B TabuIIe 7.
Tabmuia 7 — Buael camocTosTeNIbHON paboThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocTositenbHOM pabOThI
qac yac
1 2 3

N3yuenune TeopeTuyecKoro Marepuana 10 10
muctuminael (TO)
IToaroroBka K TEKyIIEMY KOHTPOJIIO
ycneBaemoctu (TKY)
— TIOJITOTOBKA OTYETOB 10 JaOOPaTOPHBIM paboTam 26 26
- BBIIIOJTHCHUEC TECTOB
= BBIIIOJJTHCHUEC CaMOCTOATCIIbHBIX pa60T
IToaroToBKa K MPOMEKYTOUHOU 4 4
atrecrauuu (ITA)

Bcero: 40 40




5. IlepedyeHn yueOHO-METOAMIECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 JUCITUTIINHE (MOTYJIIIO)

Y4eOHO-METOIMUEeCKHE MaTepHalbl Il CaMOCTOSATEIBHOM paboThl 00yJaromuXxcs yKa3aHbl B
n.a. 7-11.

6. [lepeueHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3TAHUI
[Tepeuenp neyaTHBIX U AIEKTPOHHBIX YUEOHBIX M3JaHMI IPUBEICH B TabnuIe 8.
Tabnuma 8— [lepeueHb MeyaTHBIX U AMEKTPOHHBIX YUEOHBIX U3JaHHMA

Konnyectso
JK3EMILIIPOB B
Ugll_na(})):f}))/ oc bubnmorpaduueckas ccpika 6“2&)12\::“
3JIEKTPOHHBIX
AK3EMILISIPOB)
https://e.lanbook.com/book/1766 | Octpoyx A.B., Cypxosa H.E. Cucremsr -
62 HCKYCCTBEHHOTO MHTEIIeKTa. — M31arenscTBO
«Jlamby, 2021. - 228 C
https://e.lanbook.com/book/1575 | TTenpkosa T.I'., Baiiamreiin FO.B. Moaenu u -
79 METO/IBI NCKYCCTBEHHOTO HHTEIJIEKTA: Y4eOHOe
nocobue. — Cubupckuii dexepanbHbIHT
Yuusepcurer, 2019. — 116 C
https://e.lanbook.com/book/1650 | Boponuna B.B. Teopust u mpakTHka MaiMHHOTO -
53 oOydeHus: YueOHoe nocodue. — YIIbSHOBCKUI
rOCYJapCTBEHHBIM TEXHUYECKUI YHUBEPCUTET,
2017.-290 C.
Antoxuna 10.A., OBogenko A.A., Conensiii C.B., -
Kopone I'UI., @ponor E.A. Meroas
WCKYCCTBEHHOTO MHTEIUIEKTA B AJIEKTPOMEXaHHKE
U pOOOTOTEXHUKE: y4EeOHO-METOINUECKOE
nocobwue, 2021. — ®I'AOY BO I'VAIIL - 125 C.
004 Crenamkuna A.C., Oxpenmwios B.B., ®ponosa 5 9k3 (BM)
Csl1 E.A. OCHOBBI UCKYCCTBEHHOT'O UHTEIJICKTA B
npodeccnoaHTHOM AeATETBHOCTH | y4eOHOe
nocobue — CI16: 'YAII. — 153 c.
004 Crenamkuna A.C., I'ymuna E.A., ®ponoa E.A. 52k3 (BM)
C79 OCHOBBI HCKYyCCTBEHHOI'O MHTEIJIEKTA B
npo¢eCcCHOaHITHON IEATEITBHOCTH | Y9eOHO-
Mmeroanyeckoe nocoone — CI16: T'VAIL — 110 c.
https://znanium.com/catalog/doc | dansu 3.T°., 3enenkos F0.A. MeTomabl, MOJeIH, -
ument?id=384994 CpeAcTBa XpaHeHHU U 00padOTKU JaHHBIX. M.;
By3zoBcknii yaeOnuk, 2022

7. TlepeueHb SIEKTPOHHBIX 0O0pPA30BATEIBHBIX PECYpPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa30BaTENbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIeKOMMYHUKaMOHHONW cetu «VHTepHeT», HeoOXOOUMBIX [UIsi OCBOCHHUS JAUCLHUILIMHBI
npuBe/eH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENBHBIX PECYpPCOB HH(GOPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHeT»
URL agpec HaumeHnoBanue

https://arxiv.org/ arXiv HayuHslii >xypHaJI ¢ OCIIEAHUMU TOCTUKCHUSMU B



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
https://arxiv.org/
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https://www.kaggle.com/ Cucrema opranu3aiiii KOHKypCOB IO UCCIIEI0BaHHIO
JTAHHBIX
https://github.com/ Be6-cepBuc ans xoctunra | T-npoekToB

https://colab.research.google.com | HoyrOyk ot I'yru miist paboTht
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoytOyk st paboTsr
https://scikit-learn.org/stable/ bubGmuoreka sklearn
https://matplotlib.org/ bub6muorexa matplotlib

8. Ilepeuens nH(OPMAITMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp MPOrpaMMHOTO 0OECIICUSHHUS, UCTIOIB3yEMOT0 IIPU OCYIIECTBICHUH
00pa30BaTEIBHOIO MPOIECCca MO AUCLUILINHE.
[lepeuenp UCMONB3yeMOTr0 IPOrPAMMHOTO OOecrieueHus IpeicTaBieH B Tadmuue 10.

Tab6muma 10— IlepedeHp mporpaMMHOTO 0OCCTICUCHHS

Ne i/ HanmeHnoBaHue

He npexgycmotpeno

8.2. IlepeucHp UHGOPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIECcCa MO AUCIUTUINHE

[TepeueHb HCMOAB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTABICH B
Tabmmre 11.

Tabmuma 11— Ilepeuenb nHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXxHUYecKas 6a3a
CoctaB MaTepuaIbHO-TEXHMYECKOM  0a3bl, HEOOXOAUMOW s  OCYIIECTBIIECHUS
00pa3oBaTeNBHOIO Mpoliecca 1o AUCIUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Tabnuma 12 — CocraB MaTepuaibHO-TEXHUYECKOM Oa3bl

Ne HanmenoBaHue cocTaBHOI yacTu Howmep aynutopuu
n/n MaTepHaIbHO-TEXHUYECKOM 6a3bl (Ipu HEOOXOTUMOCTH)
1 | JlexuuoHHas ayTUTOpHS 21-18

10. OueHouHbIE cpeCTBA I TPOBEACHUS MPOMEKYTOUHOM aTTECTAUN
10.1. CoctaB OIIEGHOYHBIX CPEICTBIJISA MPOBEACHUS TPOMEKYTOUYHOW aTTECTAIIUU
oOyJaromuxcsi Mo AUCHUIUTHHE TIPUBEACH B Tabnuie 13.
Tabmuia 13 — CocTaB OLIEHOYHBIX CPEICTB LIS TPOBEACHUS MPOMEKYTOUHON aTTeCTallun

Bun nmpomexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOYHBIX CPENICTB

OK3aMeH Crnucok BOpoCoOB K IK3aMEHY;
[IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadecTBe KpHUTEpHEB OIEHKH YPOBHS COHOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4JaronMMHcs NMPUMEHseTCsl S-0ajulbHasi MIKala OLEHKU c(hOpMUPOBAHHOCTH
KOMITIETEHIIUH, KoTopasi mpuBesieHa B Tabnuue 14. B Teyenune cemectpa MOXKET UCIOIb30BaTHCS



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/

100-0ampHass  mkaia
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MOJYJIbHO-PEUTUHIOBOM  CHCTEMBbl ~ YHHMBEpPCUTETa,  IpaBuia

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM

I'VAIL

Tabnuma 14 —KpuTtepuu orieHKH ypoBHS ChOPMHUPOBAHHOCTH KOMITETCHIIHIA

OL1eHKa KOMITETEHIIUA

5-0ajuipHas mKana

XapaxrepucTrka c(hOpMUPOBAHHBIX KOMITCTCHIIMIA

«OTIHUYIHO»
«3a4TCHO»

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJ IPOTrPaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €0 U3JIaraer;

— OMHpPAsiCh HAa 3HAHUS OCHOBHON W JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
TECHO TPUBSI3bIBACT YCBOCHHBIC HAYYHBIE MTOJIOKCHHSI C MTPAKTUICCKON
JIESITCIIBHOCTBIO HAIPaBJICHUS;

— yMeJi0 000CHOBBIBAET U apI'YMEHTUPYET BBIJBUTAaCMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000O0IICHHUS;

— cBOOOJIHO BJIAJICET CUCTEMON CIECIIHATTM3UPOBAHHBIX TOHSITHIA.

«XOpOoIIo»
«3a4YTCHO»

— o0yyJaromuics TBEPAO YCBOWJI MPOTPaMMHBIA MaTepHas, I'PaMOTHO
M, TO CYIIECTBY, H3JIaraeT €ro, OMHUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTUUYECKOU JESATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIC TTOJIOKECHUS;

— JIeJIacT BBIBOJBI M 0000IICHNUS;

— BJIQJICET CUCTEMOM CIEIUaTU3UPOBAHHBIX ITOHSATHH.

«YHAOBJICTBOPUTCIIBHO»
«3avYTCHO»

— oOyuaroluics yCBOMWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY, M3J1araeT €ro, ONUpasChb HAa 3HAHWS TOJIBKO OCHOBHOMU
JIUTEPATYPBI;

— JIONyCKaeT HECYILECTBEHHbIE OIIMOKHN U HETOYHOCTH;

— HCIBITBIBACT 3aTPYJHEHUs B IPAKTHYECKOM IPUMEHECHHUHM 3HAHUHI
HallpaBJICHUS,

— cJ1a00 apryMeHTHPYET Hay4YHbIE TIOJIOKEHUS;

— 3aTpyJHseTcs B (OPMYIUPOBAHUH BBIBOJIOB U 000OILEHHIA;

— YaCTUYHO BJIA/IEET CUCTEMOM CIIEHNAIN3UPOBAHHBIX TOHATUI.

«HCYHOBJICTBOPHUTCIILHO»
«HE 3a4TCHO»

— o0yyJaromuiicst He yCBOMJI 3HAUUTEJIbHOW YacTH MPOTrPaMMHOIO
MmarepHaa;

— JIOMYCKaeT  CyIIECTBEHHBIE  OMMOKM W  HETOYHOCTH  TIpPH
paccMOTpeHHH po0JIeM B KOHKPETHOM HaIlPaBICHHM;

— MCIIBITBIBAET TPYTHOCTH B IPAKTUYECKOM NIPUMEHEHUH 3HaHU;

— HE MOXET apryMeHTHPOBATh Hay4HbIE MOJOKEHHUS;

— He (opMyIHpYyeT BHIBOJOB U 000OIICHHI.

10.3. Tumossie KOHTPOJIBHBIC 3aaHW UIIM HHBIC MaTCPUAJIbI.
BOHpOCH AJId 3K3aMEHa ITPEACTABJICHBI B Ta6n1/1ue 15.

Tabnuma 15 — Bonpock! a1 sk3aMeHa

No /1t

Kon

[Iepeyenr BOpOCOB IJIs1 SK3aMEHA
UHJUKATOpa

1. | Kaxmas mpoMbInuIeHHAst pEBONIONHS Oa3upyeTcst Ha Tpex «kurtax», 3to | I[TK-1.21.1

a) TEXHOJIOTHH; ChIPbe, HCTOYHUKH, CIIOCOOBI Nepeayu JHEPIruu;
opraHu3anus NpPou3BOACTBA U YIIPaBJieHHe

0) TEXHOJIOTUH, HICTOYHUKHU YHEPTUU U CHIPHE

B) aBTOMATH3AIIHsI IPOLIECCOB, COKpAIllEHNE pPa0OUYNX MECT, TIOSIBIICHUE
HOBBIX TEXHOJIOTHI

T') TOTIOJTHEHHAS PEATbHOCTh

2. OkoHOMUKa oxwunaet ot Uamycrpun 4.0 MK-1.1.1

a) 10CTHKEeHHE IKCTPeMAJIbLHOM MPOU3BOIUTEIBLHOCTH, OTCYTCTBHE
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rpaHul ¥ 6apbepoB NpH NOJTy4YeHHH HHpopManun

0) OMyCK K JIFOOBIM IaHHBIM M BO3MOKHOCTh 00pabaThIBaTh X
B) 3aMEHA YeJIoBeKa pOOOTU3NPOBAHHBIMU CHCTEMaMHU

T') YBEJTUYCHHUE JICHS)KHBIX KHOEP MMOTOKOB

LentpanbubiM myHKTOM LIHppOBOI 5KOHOMUKH CTAHOBUTCS
DataScience. DataScience — sto

a) HAyKa 0 IaHHbIX, OCHOBAHHASI HA MATEMATUYECKOI CTATHUCTHKH,
CHCTEMHOM aHaJIu3e U HHpopmaTuke

0) MHTEIJIEKTyalbHasl CHCTEMa HCKYCCTBEHHOT'O MHTEIICKTa

B) 6a3oBoe Hanpasienne Muaxycrpuu 4.0

I') JaHHBIE O HAYYHBIX HCCIIEIOBAaHUSIX

TIK-1.]1.1

Hensimu HanmoHabHOTO poekTa «L{udpoBast SKOHOMUKAY SBISIOTCA:
a) MOBBILICHUE BHYTPEHHUX 3aTPaT HA Pa3BUTHE LU(POBOIL
HSKOHOMMKH 32 CYET BCeX UCTOYHHUKOB (I10 J10Jie B BAJIOBOM BHYTPEHHEM
MPOJIYKTE CTpaHbl) HE MEHEE YEM B YEThIpPE pasa Mo cpaBHeHuto ¢ 2017
roJI0OM

0) cozmanue ycTOWYMBON M Oe30macHON HHPOPMAIMOHHO-
TEJIEeKOMMYHUKAMOHHONW HHPPACTPYKTYPHI BHICOKOCKOPOCTHOI
nepenaqyn, 00paboTKH U XpaHEHHs OOJIBITNX 00BEMOB JTAHHBIX,
JOCTYITHOM JJI BCEX OpPraHU3alui U JIOMOXO3SHCTB

B) HCITOJIb30BAHKE MTPEUMYIIECTBEHHO OTEYECTBEHHOT'O IIPOTPAMMHOTO
o0ecrnedeHurs rocy1apcCTBEHHbIMUA OpraHaMH, OpraHAMHU MECTHOTO
CaMOYIIPaBIICHHS U OPTaHU3AIUSIMH

') BCe BbIIIeNepevncieHHoe

1) BEPHOT'O OTBETA HET

MK-1.J0.1

OcCHOBHOH Hieeil YeTBEPTOU MPOMBILIIIEHHON PEBOIIOLIUN SIBIISETCA
a) BHEIPEHHE MAITMHHOTO 00YYEeHHUs BO BCe CPephl 4eTOBEUECKOM
JeSITeNIbHOCTH

0) mepexoj kK knoeppu3snuecKuM CUCTEM

B) uHTerpanus HTepHeTa Bemiel B MpOMBIIUIEHHOCTH

I') CO3JaHHE MOIIIHBIX CYNIEPKOMIIBIOTEPOB

NK-1.]0.1

Bnepssie Tepmun «HaycTpus 4.0» ObUT YIIOMSHYT B
a) 2015
0) 2011
B) 2006
r) 2020

MK-1.]1.1

CKOJIbKO MPOMBITINIEHHBIX PEBOJTIOIHI HA CUETY YelioBeuecTBa?
a) 3
0)2
B) 4
r)l

TIK-1.]1.1

Yo nociay’uio Toa4koM K YeTBepTol MPOMBIIITIEHHON PEBOTIOLUN?
a) pa3BUTHE HAHO TEXHOJIOTU, MaTepUaIOBEICHUS U SHEPTEeTUKU

0) cozraHre KBaHTOBBIX KOMITBIOTEPOB

B) pa3BUTHE MH(POPMAIMOHHBIX TEXHOJIOTHii, IPUBe/IIEe K
CO3/1aHUIO NPEINKTHUBHBIX 1 ABTOHOMHBIX CHCTEM

I') pa3BUTHUE 3€JIEHON SHEPTETUKU

MK-1.]1.1

B kakyro 13 9TUX UTp MaIIMHBI TIOKA UTPAIOT HE JTyYIIIe JTFoAeH?
a) mokep

0) maxmaTsl

B) IIAIITKH

T') CTpaTerus

TIK-1J1.1



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
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10.

Kakyto u3 3a1a4 00pabOTKH €CTECTBEHHOT'O SI3bIKa KOMITBIOTEP pelaeT
XYK€ OOJIBIITUHCTBA JTII0IEeH ?

a) pacro3HaBaHue pe4u

0) pelieHne KpocCBOPAOB

B) JINTEPATYPHBII IEPEBOJL C OJJHOTO SI3bIKa HA APYToi

) MOPGhOJIOTHYECKUI aHATN3

TIK-1.]1.1

11.

Kaxk paboTtaroT cambie MOMyJsipHbIE aJITOPUTM MAIIMHHOTO MepeBoaa?
a) nporpamMMbl 00y4aloTcs HA NepeBeleHHbIX TEKCTAaX, ONpeaeasoT
CTATHUCTUYECKHE 3AKOHOMEPHOCTH B IlepeBo/e CJI0B, PeIJI0KeHNH,
TEKCTOB

0) MammHbI criepBa epeBOAST TEKCT Ha CBOM MAITMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3a/IaHHbIN SA3BIK IIEPEBOJIA

B) MeeTcst OTAeNbHBINA adrOpUTM AJI KaXI0M Naphbl S3bIKOB

') aBTOMaTHUYECKU

TIK-1.]1.1

12.

B xonkypce ImageNet y:xe MHOTO JIET y4acTBYIOT POTPaMMBlI,
COPEBHYIOIIKECS B PACIIO3HABAHUU W300paxeHui. YToObI MOOeaUTh,
OHH JIOJDKHBI pa3IeTUTh HECKOJIBKO MUJUTHOHOB N300paskeHU Ha

22 000 kmaccoB, coBepuInB MUHUMYM omnOok. Kak yacTto omubarotcs
JTyYIIH€e MPOrPaMMHBIE TPOTYKThI?

a) npuMepHo B 5%0, mpeB301LIN YeI0BeKa

0) mpumepHo B 10%, npeB301uIH YyeaoBeKa

B) IpUMEPHO B 5%, YEJIOBEK M10KA CIPABJISAETCS JIydlle

r) npumepHo B 10%, yenoBek moka CripaBIiseTcs JTy4ile

TIK-1.]1.1

13.

Coo011ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTallo IKaly
aBTOHOMHOCTHU aBTONMIOB OT 0 (ITOJTHOCTBIO MEXaHUUYECKOE
yhpaBiieHUe) 10 5 (aBTOMOOWIIb MOJTHOCTBIO yIIpaBsieTcs 03 YenoBeKa:
HET HU pyJis, HU nenaneit). CaMble IPOJABUHYTHIE MOJIEIH
NPUOIMKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONMChIBaeTCS?

a) MalIMHA e/IeT caMa, HO B HEKOTOPBIX 00CTOATEIbCTBAX MOKET
noTpedoBaTh Yy BOAUTEA B3ITh KOHTPOJIb HA cedst

0) aBTOMOOMJIb CIOCOOEH y4acTBOBATh B IBMJKEHUU J1aXKe€ B TOM CIyyae,
€CIIM BOJMTENb 3aCHYJ U €ro He pa30yanuTh

B) yIIpaBJICHUEM 3aHHMAETCSI )KUBOM BOJIUTENh, HO MHOTHE Ba)KHBIE
(GyHKIMU BKJIIOYask pyJIeHUE U TOPMOXKEHUE aBTOMAaTU3UPOBaHbI

I') MallIMHA YIIPABJISETCS TOJBKO BOAUTEIEM

TIK-1.]1.1

14.

HcKycCcTBEHHBIN UHTEIIEKT — 3TO

a) HAyKa U TeXHOJOTUM CO3JAHUSI YMHBIX MAIIHH

0) pa3nen UHPOPMAIIMOHHBIX TEXHOJIOTHH, TPEAMETOM U3yUEHUS
KOTOPOTO SIBJISIETCS] YETOBEYECKOE MBIIIJICHUE

B) TOCIEIOBATEIIPHOCTh HEHWPOHOB, COCIUHEHHBIX MEXKIYy COOOM
CUHArcaMHu (CBS3SIMH)

') poGOTHI

TIK-1.J1.1

15.

Hoes uckyccmeennozo unmeniekma poounacs 8
a) 1956
0) 2011
6) 1856
2) 1943

MK-1.]1.1

16.

OCHOBHOE CBOMCTBO UCKYCCTBEHHOTO MHTEIUICKTA 3aKITI0YAETCS B

a) BO3MOKHOCTH MOHMMAHHMH Y€JI0BEYeCKOT0 A3bIKAa, BO3MOKHOCTH
00y4aTbCsl, MBICJIMTh, 1€/iCTBOBATH

0) 3aMeIIeHNH aBTOMAaTHYECKUMHU CUCTEMaMH YeJIOBEKa

8) BHEOpEeHUU KOMNbIOMEPHBIX NPOSPAMM

MK-1.]1.1
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2) 3aMeHe YeloeeKka

17.

K mexnonoeusim uckyccmsennozo unmennekma HE omnocamces
a) ymusle mamepuanst ¢ IQpghexmom namamu hopmol

0) supmyanvHble NOMOUWHUKU

8) uam-6omwl

2) agmomamuiecKuii nepegoo

TIK-1J1.1

18.

Ymo makoe cnabwlil UCKYCCMEeHHbIl UHMEeNTIeKm?

a) anzopumm, cnocoOHblL peuiams onpedeneHHblil Kiacce 3a0au
0) poOOMU3UPOBAHHBII KOMNIEKC

8) aneopumm, pewlarouull Mamemamuyeckue 3a0ayu

2) HelpoHHble cemu

TIK-1.]1.1

19.

Kax  usmenumcs  OopooicnHoe — Ogudicenue  npu  GHeOpeHUU 8
MPancnopmmusie cpeocmea CUCmeM UCKYCCMBEHHO020 unmeliekma?

a) CHU3UMCS OMEEemMCmMEeHHOCMb 8o0umenel Ha 00po2ax

6) ynpaeienue MAauwluHaMu ¢ UChoab3oeanuem mexnonocuii UH
Modcem cHuzums ypoeensv napywenus I/[/]

6) Ha 00po2e Y8eIudumcs Koauiecmeao npoooxk

2) He UBMEeHUMmCcs

TIK-1.]1.1

20.

TectupoBanue TrrOpUHTa PU3BAHO MTPOBEPUTH

a) 3Hanue ocHoB M1

0) BO3MO’KHOCTH TBOPYECKOT0 MbINLJIEHHS Y MAIIMHbI
B) 3HaHHUE AJITOPUTMOB MAIIMHHOTO O0YYCHHUS

') TOYHOCTh PabOThI AITOPUTMOB MAITUHHOTO O0Y4CHUS

TIK-1.]1.1

21.

AJIUTUBHOE MPOU3BOJCTBO - ATO

a) co3/1aHNe 00BEKTOB METOA0M IOCJI0IHOT0 COeTHHEHNS
MAaTepHaI0oB HA OCHOBE IAHHBIX TPeXMePHbIX Mojeeil

0) IPOEKTUPOBAHKE WIIH TIPOIIECC Pa3pabOTKH MTPOSKTa

B) METOJ] MPOU3BOACTBA, IPU KOTOPOM H3TOTOBIISIOT (DacOHHBIE
3arOTOBKH JIETAJICH MYTEM 3aJIMBKH PACIUIABICHHOTO METAJIJIA B 3apaHee
MPUTOTOBIEHHYIO JTUTEHHYIO (hOpMy

T') METOJIbI MHTEIIEKTYalIbHON 00pabOTKH JTaHHBIX

TIK-1.]1.1

22.

NHtepHer Bewen — 31o
a) yCTpOMCTBA TEIEMETPUU C HU3KUMHU 00bEMaMK 0OMeHa TaHHBIMU
0) ceTH mepeaYM JAHHBIX MexkAy puznueckMMH 00bEKTaMH,
OCHAIIEHHBIMH BCTPOCHHBIMHU CPEACTBAMH M TEXHOJIOTHSIMH J1JIsI
B3aUMO/eHCTBHS APYT € APYTOM WJIM C BHElIHeH cpeoii

B) BCEMHUPHas cUcTeMa 00beAMHEHHBIX KOMIIBIOTEPHBIX CeTeH JUIs
XpaHEHUs U nepeaadu HHPopMauu

I') IPOEKTUPOBAHUE UIIM IIPOLIECC pa3pabOTKH MIPOEKTa

TIK-1.]1.1

23.

Yro obo3nauaet noustue MixedReality?

a) 00beIMHEeHHE PeaILHOT0 H BUPTYAJIbHOI0 MHPAa, B KOTOPOM
NPHCYTCTBYET BO3MOKHOCTh B3aHMO/1€iiCTBHSI 00HEKTOB JPYT €
Apyrom

0) BUpTyaJibHasi pEAIbHOCTh C BO3MOYKHOCTBIO B3aUMO/ICHCTBUS C
00bEeKTaMU

B) JIOTIOJIHEHHASI PEaIbHOCTh C BO3MOXHOCTHIO B3aMMOJICHCTBUS C
00bEeKTaMU

T') IPOSKTUPOBAHKE WITH TIPOIECC pa3pabOTKH MPOCKTa

MK-1.]1.1

24,

[IpenmytiecTBO NCIIOMB30BaHUS 00JIAYHBIX TEXHOIOTHMA
SIBJISIETCS

a) 3aBUCHMOCTH OT TOJIKITFOUSHUS K MHTEPHETY

0) OecrIaTHOE MCIIOJIb30BAHHE

TIK-1]1.1
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B) BO3MOKHOCTb MMETH J0CTYIlI K CBOMM JaHHBIM B Ja1o00e BpeMs U3

JI000# TOYKH IJIAHEThI
1") HeOI‘paHI/I‘-IeHHI)Ie BO3MOXHOCTHU

25.

[udpoBbIM TBOMHIKOM Ha3bIBAIOT

a) KOIMIO TeXHOJIOTMYECKOro mpolecca

0) mporecc cOopa JaHHBIX HA CTAJAUU Pa3pabOTKH U U3TOTOBICHUS
MPOIYKIINH

B) BUPTYAJbHBIM MPOTOTUIIOM PeaIbHOT0 GU3HYECKOro H3/1eus,

rpynnbl U3AeJuid Wi npouecca
T)IIPOEKTHPOBAHNE HITH MPOIIECC pa3pabOTKU MPOEKTa

TIK-1.]1.1

26.

OO6navyHble TEXHOJIOTUU — ATO TEXHOJIOTH

a) XpaHeHus U 00paboTKH HHPOPMAITHI

0) co3/1aHUs UHTEPHET-Mara3uHoOB, OUOIMOTEK, ITOYTOBLIX CEPBUCOB U
BeO-CEPBUCOB

B) KOTOPbIE MO3BOJISIIOT HCMOJIb30BATH MPUJIOKEHHS],
HHPPACTPYKTYPY U/njau niaardopmy, He BJIajiess HMH, a aPEHIYI0 Ha

CTOpPOHE B YIAJICHHOM I0CTYIIE.
T') 00JIeTYeHHBIE TEXHOJOTHH

MK-1.J0.1

27.

K kakoli rpynne ycTpoicTB IEPCOHAIBHOIO KOMITBIOTEPA OTHOCSTCS
YCTPOMCTBA BUPTYaIIbHOU pPEaibHOCTH?

a) BHellIHHe YCTPOlCcTBa

0) ycTpoiicTBa yIpaBIeHUS

B) OCHOBHBIE YCTPOWCTBA

I') TEIEKOMM YHUKAI[MOHHBIE YCTPOICTBA

MK-1.]0.1

28.

Kakum o6pazom MoxxeT ObITh peanu3oBaHa TexHosorus loT
«ABTOMaTU3UPOBAHHAS TAPKOBKA»?

a) 1aTYMK (PMKCHPYeT MAalIMHY, KOTOPasi 0CTAHOBHJIACh HA
NApPKOBOYHOM MecTe, M NepeAaeT AaHHbI HA HeHTPAJbHbIN JaTYHK
W/MJIH yIPaBJIsiiOlIee YCTPOMCTBO

0) ckaHep CYUMTHIBACT LITPUX-KOJ HA MAaIIMHE U OTIPABIISAET JaHHbIC HA
cepBep

B) KaMepbl MepelatoT JaHHbIE B IEHTP YIPABJICHUS, YEIIOBEK
oOpabaTeIiBaeT HH(OPMALIHIO

') CUCTEMa JITaTYUKOB

TIK-1.]1.1

29.

Uto HE oTHOCHTCS K TEXHOJIOTUAM MICHTUPHUKALUU TPEIMETOB IS
MIpUMEHEHHUsI TexHoyoruu MHTepHera Bemen?

a) 5G

0) QR-xon

B) IITPUX-KOI

TIK-1.]1.1

30.

MarmmnaHoe o0yueHue — 3To

a) pa3ies HCKYCCTBEHHOI0 HHTEJIEKTA U KOMINbIOTEPHBIX HAYK,
KOTOPBIii (POKYyCHPYETCSl HA MCTI0JIL30BAHUM TAHHBIX U AJITOPUTMOB
JJIS1 MMUTAIUM Pa0oThl YeJI0BeKa U peain3aliu NPOrHo3HOM
AHAJTUTHKH

6) aJITOPUTMBI JJIs1 CO3/TaHUS MHTEIIEKTYATbHBIX CUCTEM

B) HAOOp MaTeMaTH4YeCKUX QYHKIIUM SIS pereHus mpodecCuoHaIbHbIX
3a/1a4 10 aBTOMATHU3alUU

) oOydeHne KOMIbIOTEPa YeTIOBEUECKUM HaBBIKAM

MK-1.]1.1

31.

Kaxkas sto Texnonorust: «Mudopmarus npeacTaBisieT co0oit 6J10Ku,
KOTOpBIE XPaHATCS Ha IEPCOHANTBHBIX KOMITBIOTEpaX MOJIb30BaTENeH,
B3aUMOCBSI3aHHBIX MEXKIY COO0M»?

a) OJIOKYEHH

TIK-1]1.1
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6) 3amuTa nHGOpMaIUu
B) 06JIOYHOE B3aUMOJICHCTBHE
r) nHpOpManMoHHass 6€301TaCHOCTh

32.

DataMining — sto

a) 3TO MpoLece BblIJIeJeHUs U3 TAHHBIX HeSIBHOH U
HECTPYKTYPHUPOBAHHOI WH(OPMAIINH U NMPECTABJIEHUS €€ B BHU/IE,
MPUTOTHOM JIJIsl HCTOJIL30BAHMS

0) MeToanKa cOopa JaHHBIX

B) TEXHOJIOTUS XPaHEHUS TAHHBIX

') COBOKYITHOCTh JITOPUTMOB MAITMHHOTO O0YYEHUS U 00JIaYHBIX
TEXHOJIOTHI

MK-1.]0.1

33.

OcHoBHas npo0iiema, CBs3aHHas cO COOPOM JIaHHBIX, 3aKII0YAETCS B
a) MX KayecTBe

0) MOMCKe HYKHBIX JJAHHBIX

B) HAJIMYUH ITyCTHIX SYECK

T') TOM, YTO JIaHHbIC IPE/ICTABIICHHI B pa3HBIX (hopmMaTax

TIK-1.]1.1

34.

MO>KHO BBIJICITUTD JIBa OCHOBHBIX THIIA JAHHBIX, KOTOPHIC UCIIOIB3YETCSI
JUISL aHAIIU3a, ITO:

a) KaYeCTBEeHHbIE M KOJIHYeCTBEeHHbIE

0) rpaduyecKkre ¥ CHMBOJIbHBIC

B) HEKATErOpHAIIbHbBIC U [1EJIEBbIC

T') YHCIIOBBIC U IIU(PPOBEIC

NK-1.]0.1

35.

Oco0eHHOCTh HOMUHAJIBHBIX JaHHBIX 3aKJIFOYAE€TCSA B TOM, YTO

a) MOKHO ONpeaeJuTh MPOIEHT OT 1eJ0ro, MOKHO MOCYUTATH
KOJINYECTBO, HeJIb351 BBIYUCJIUTH CpeHee

0) AaHHbBIE YIOPSAAOYEHBI IO KATETOPHUSIM, €CTh BO3MOKHOCTb
BBIYUCIISITH CPEJIHEE 3HAUCHHE

B) 3TO YMCJIOBBIE JAHHBIE, C KOTOPHIMU MOKHO OCYIIECTBIIATH
MaTeMaTUYeCKHe orepaluu

T') HEBO3MOXKHO OTPEIETUTH MPOIEHT OT LIEJIOTO

TIK-1.]1.1

36.

HomuHanbHbIE JaHHBIE COZIEpHKAT

a) HAUMEHOBAHUS KaTeropuii

0) TOJIBKO BEIIECTBEHHBIE YUCIIA

B) TOJIBKO CTPOKH B BUJI€ TEKCTOBOM MH(pOpMaLun
I') TOJIBKO IEWCTBUTEIbHBIE YNCIIA

TIK-1.]1.1

37.

Bri6epute BepHOE yTBEpKIECHUE

a) B HOPMATHBHBIX JAaHHBIX HMeeTCsl HOJIb, 0003HAYAIOIIUI
OTCYTCTBHE TOI'0, YTO H3MepsieTcs

0) MHTEepBaJIbHBIE JAHHBIE UMEIOT HYJIEBYIO TOUKY OTCUETa

B) IEpEMEHHbIE, UMEIOIINE TOPSAIKOBYIO IPUPOAY, MOKHO COOMpPATh
KaK HOMUHaJIbHbIE, KaK NHTEPBaJIbHbIE, KAK HOPMATHUBHBIE

r) ¢puya — 3TO LeeBas NepeMeHHas

MK-1.]1.1

38.

OCHOBHBIM HEJIOCTATKOM IKCIIEPUMEHTOB MpHU COOPE JaHHBIX SBIISETCS
a) BBICOKasi CTOMMOCTD M JJIMTeJIbHOCTH NPOBeAeHUs!

0) HEBO3MOKHOCTb MOJIYYUTh HH(OPMALIUIO U3 CIIEPBBIX PYK»

B) IIOCTAHOBKA KOHKPETHOM 3aJau JUIs OJIy4YEHUs JaHHBIX

I') HU3Kasi CTOUMOCTb U TIPOU3BOAUTEIBHOCTD

MK-1.]1.1

39.

Kakumu npeumymiecTBaMu 00J1a1ar0T 00JIaYHBIE CEPBEPHI,
UCIIOJNIb3YEMBIE I XpaHEHUs OOJBIINX JTaHHBIX ?

a) 00ecreunBaIOT JOCTYII K IAaHHBIM HE3aBUCUMO OT BO3MOYKHOCTH
BbIXoza B IHTepHeT

0) obecieynBalOT 0e30NaCHOE XPAaHEHUE JAHHBIX B HECKOJbKHX

TIK-1J1.1
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KONMAX HA He3aBUCHMBIX JPYT OT Apyra cepBepax

B) 00€CIeUnBaIOT IOCTYII K JJAHHBIM U3 JII000 TOUKH
r) oOecreunBaeT HeOrPaHUIEHHBIH JOCTYIT

40.

B 2016 roxy 011 mpunsaT OO1IEeBPONIEHCKUN PEriaMeHT O
MEPCOHAJBHBIX JaHHBIX. ET0 r1aBHBIN MPUHIAT:

a) 100POBOJILHOCTH MPEI0CTABJICHNS JAHHBIX

0) HeOOXOAUMOCTh MPEIOCTABICHUS TaHHBIX

B) 00513aTEILHOCTD MPEJOCTABICHUS TaHHBIX
1") MpEeAO0CTAaBJICHUC NEPCOHAIIBHBIX JaHHBIX OCYIICCTBIIACTCA TOJIBKO Y€PE3
ToCyJapCTBCHHBIC OpraHbl MECTHOT'O CAMOYIIPABJICHUSA

TIK-1.]1.1

41.

IIpuMeHeHMe OONBIINX AAHHBIX B 3JIEKTPOHHOW KOMMEPIIMH MOJTYIHIIO
yCIIEIIHOE pa3BUTHE Oyaroaaps komnanusM-ruranram Google, Apple u
1p. B uem 3axnrodaercs ux BiusHue?

a) KOMITAaHUU CO3JaJIi COOCTBEHHBIE MAPKETIICHCHI U MHTEPHET-
Maras3HHbl

0) KOMIIAHUM COOUPATH U AHAJTIM3UPOBAJIH
HenepCcoHAJIM3UPOBAHHBIE JAHHBIX 0 MOJIb30BATEIAX

B) KOMIAHUU IPEJIOKUIN AJITOPUTMBI JJIs1 pa3BUTUSL KOMMEPLIUHU U

IMPOABHIKCHUSA aJITOPUTMOB
F) KOMITAHWH aHAJIM3HUPOBAJIN NCPCOHAIN3UPOBAHHBIC JAHHBIC

MK-1.]0.1

42.

Kakyto u3 nepeMeHHBIX Mpu HOPMUPOBAHHH CBOWCTB 0ObEKTA MOKHO
OXapaKTUPU30BATh KK TUCKPETHYIO?

a) MOJI YeJI0BeKa

0) cpeqHUIl pOCT CIIOPTCMEHOB

B) KOJINYECTBO COTPYTHUKOB KOMIIAHUH

') pacCTOsTHUE MEXIAY TOPOIaMHU

NK-1.]0.1

43.

B kakux ciydasix BMECTO MOJIbl U MEIMaHbl JIy4llle UCIIO0Ib30BATh
CpelHee 3HaueHUE B KaUeCTBE LIEHTPAJIbHON TeHACHIIMN?

a) ecyIu pacnpeneeHue siBJIAeTC CAMMETPHYHBIM U
YHUMOJAJIbHBIM

0) ecu MPUCYTCTBYIOT 3aMETHBIE BHIOPOCHI
B) CCJIM pacrpeaAcICHUE aCUMMETPUIHO

TIK-1]1.1

44,

MoskeT 511 oKa3aTellb CTaHIapTHOTO OTKJIIOHEHUS IPUHUMATD
OTpHILIaTENIbHbIE 3HAUEHU?

a) MOXKET, MPU PaBHOCTH BCEX 3HAYEHHI B BHIOOPKE

0) MOXeET, eciIM Bce 3HauUeHUs B BbIOOpKe paBHbI 0

B) HE MOXKCT, CTAHAAPTHOC OTKIIOHCHUC BCCTIa 60J'IBIJ.I€ 1
) He MO’KeT, CTAHIaPTHOE OTKJIOHeHHEe Bceraa 6onbmre 0

MK-1.]1.1

45.

Kakyto nadopmaruro no3BossieT NoayduTh CISAYIOUINA KO

import matplotlib.pyplot as plt

plt.boxplot(data)

plt.show() ?

a) rpaduk, 0ToOpaKAIONIUH TTOCIEIOBATEIHFHOCTD PACTIPEICIICHUS, OT
mMin 10 max 3HauCHHUsI

0) rpaduk, oTodpakarOIMi MeINAHY, HUKHUH U BePXHUH
KBapTUJIH, BO3MOKHbIE BHIOPOCHI

B) THCTOrpaMMYy YacTOT pacipeeseHuil mo kiaccy data

T') 3TOT KOJ HE CTPOUT rpadux

MK-1.]0.1

46.

[Tpu yBennueHuu BRIOOPKH, KaK IIOMEHSETCS HHTEHCUBHOCTD
BO3HUKHOBEHHSI OOJIBIIIUX OTKJIOHEHUH (TPYOBIX MPOMaxoB) OT
BBEIOOPOYHOTO CpeTHEro?

a) NX KOJIMYeCTBO YMEHbIIUTCS, pacnpeaejieHne BbIOOPOYHBIX
CPeIHUX CTaHeT 0oJiee Y3KHM

TIK-1J1.1
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0) MX KOJIMYECTBO YBEIMUUTCS, pacIlpeielieHue BHIOOPOUHBIX CPETHUX
cTaHeT 0oJiee MUPOKUM

B) HE TMOBJIUSIET

I') UX KOJIMYECTBO YBEIUYUTCS, PACIIPEICIICHUE BHIOOPOYHBIX CPETHUX
CTaHeT 0oJiee y3KUM

47. | B uentpe 95% noBepuTENbHOIO MHTEpPBaia, PACCUUTAHHOTO IO MK-1.4.1
BBEIOOPOYHBIM 3HAYCHHSIM, HAXOTUTCS
a) 3HaUEHUE CTaHJAPTHOMN OLUIMOKHU CPEIHETO
0) Bcerya HaXOAWTCS MeIUaHa
B) cpe/iHee 3HaYCHHE FeHepalbHOW COBOKYITHOCTHU
I) BbIOOPOYHOE Cpe/lHee 3HAYeHne
48. | IlycTh MMCIOTCS HE3alOJHCHHBIC YHCICHHBIC 3HAYCHHS B CTOJIOIIC B IK-1.11.1
TabJuIe ¢ JaHHBIMH. B KakoM citydae mydie 3ar0IHUTh MPOIYIEHHBIE
JaHHBIC MEIMaHHBIM 3HaUYECHUEM?
a) pa3opoc 3HaYeHUil 00JIbII0I, NMEKTCS BHIOPOCHI
0) 3HaueHUs B CTOJOLIE OTBEUYAIOT HOPMAIILHOMY paclpeesieHUI0
B) 3HAYCHHMSI B CTOJIOIE OTBEYAIOT pacnpeencuuto [lyaccona mim
PaBHOMEPHOMY pacIpeleICHUIO
T') 3aII0JIHCHHE MEIMaHHBIM 3HAYE€HUEM HE SIBJIICTCS] ONTUMAJIbHBIM
pelIeHreM, JIyUIle 3a0IHATh HYISIMU WIH YIAISITh CTPOKH C
HE3aro0JHEHHBIMU STYEHKaMU
49. | Ilporecc aHanM3a TaHHBIX COCTOMT U3 CIICIYIOIINUX ITAIOB: MK-1.4.1
a) MOCTAHOBKA 3a1a4M M0 cOOPY JaHHBbIX, cOOp HH(popMannu,
00padoTKa JaHHBIX, OYHUCTKA JAHHBIX, OLEHKA 3HAYUMOCTH
NPU3HAKOB
0) coop nHpopmanmu, 00paboTKa TaHHBIX, OIEHKA 3HAYHMOCTH
MPU3HAKOB, OYMCTKA JTAHHBIX
B) IIOCTAHOBKA 3aJ]a4uy 110 cOOpy JaHHBIX, cOOp MHpOpMaluy,
00paboTKa JaHHBIX, OLIEHKAa 3HAUMMOCTH MPU3HAKOB, OYMCTKA TaHHBIX
') IOCTaHOBKA 3a/1a4M 10 cOOpy JaHHBIX, 00paboTKa JaHHBIX, OYUCTKA
JAHHBIX, OIICHKA 3HAYUMOCTH MPU3HAKOB
50. | 3aMeHa OTCYTCTBYIOIINX 3HAYCHUN MaKCUMaJIbHBIM B ctouiote seisiercst | [TIK-1./1.1
XOPOIINM BapHaHTOM
a) 1J1s1 00PadOTKH KAaTeropuajIbHbIX MepeMeHHbIX, 0TBEYAIOIINX
3aKOHY PABHOMEPHOI'0 paclpe/e/ieHust
0) i 06paboOTKU KaTeropHalbHBIX IEPEMEHHBIX, OTBEYAIOIINX 3aKOHY
HOPMaJIbHOTO pacrpeesieHus
B) 117151 00paOOTKH 11ETTOYUCIICHHBIX 3HAYCHHH
T) 4711 00pabOTKU HEeKaTeropruaabHBIX MEPEMEHHBIX
51. | Feature Engineering moapasymeBaet IK-1.J1.1
a) aHAJIN3 TaHHBbIX, 3aM0JTHEHHUE OTCYTCTBYIOIIMX 3HAYEHHUIA,
C03/1aHHE HOBBIX MMPU3HAKOB, H3BJICYeHHE N0JIe3HbIX PU3HAKOB
0) paboTy C TaHHBIMU
B) 00paboOTKy JaHHBIX-TIPU3HAKOB
I') IOCTPOEHUE AITOPUTMOB
52. | MyJbTUKOJUIMHEAPHOCTH — 3TO SIBJICHUE, IIPH KOTOPOM IK-1.14.1
a) NPU3HAKHU B JIAHHBIX SBJISIOTCS 3aBUCUMbIMH
0) OTKJIMK 3aBUCHUT OT MPU3HAKA
B) OTKJIMK HE 3aBUCHUT OT ITPU3HAaKa
T') IPU3HAKY B JAHHBIX SBJISIOTCS] HE3aBUCUMBIMU
53. | Kakas 3agaua 3axitoyaercsi B pa30MeHNU BHIOOPKH N300pakeHUH Ha IK-1./0.1

cxoxue (Mo coepx aHuio)?
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a) KIacCu(UKaIus
0) KJaacTepuzaums
B) CETMEHTAITUS

I') perpeccust

54,

Ouenure recall ¢ okpyrieHreM 10 ABYX 3HAKOB

1 predicied | 0 predicted

1 e

Otue 4 |8

a) 0.80
0) 0,25
B) 0,63
10,2

TIK-1.]1.1

55.

Jnst pemenus knaccudukanuu nomydeHo 3nauenue AUC=0.51.
DddexTuBeH nmu Knaccudukaropa?

a) Het, AUC no/ixeH cTpeMuTthbes K 1

0) ver, AUC nomxkeH crpeMuthbes K 0

B) 1a

r) Het, AUC nomken crpemutbes kK 0,5

TIK-1.]1.1

56.

Ncxomasie mannbie coaepxar 10 o0bexToB. CKOIBKO KIacTepoB OymeT
Ha § mare uepapxmuecKoi ariioMepanuun?

a)3

0) 4

B) 2

rl

TIK-1.]1.1

S7.

Nmerorcst BekTopa, onuchiBaronye 1Ba 00bekToB v1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrossine MHHCKOBCKOTO MEXK/IY OOBEKTaMU IS 1=3.
OTBET OKPYTIIHTH IO COTHIX

a) 1.26

0)1.3

B) 0.7

r) 0.1

TIK-1.]1.1

58.

Janbl 1Be perpeccuu ¢ koddduunentam aerepmunanuu -0,85 u 0.85.
Kakas perpeccust npeArnouTuTeNbHee ¢ TOUKHA 3pSHHS aJIeKBATHOCTH?
a) ¢ koHpuaeHTom aerepmunanuu (.85

0) c koHpuaenTom aerepmuHayn -0.85

B) 00€ aJieKBaTHBI

') 00¢ HeaIeKBAaTHBI

TIK-1.]1.1

59.

B kauecTBe mpuMepoB aIrTOPUTMOB OOYUICHHSI C YUUTEIIEM MOKHO
MIPUBECTH

a) Jo2ucCmMuYecKylo pezpeccuio, JUHEHHYI0 pezpeccuro, 0epeebs
peuwieHuil

0) netiponnyto cemo Koxonena, SVD, SNVM

8) maxkconomuro, epaghogule ancopummbl Kiacmepusayuu

2) enybokoe obyuenue

TIK-1.]1.1

60.

K anropurmam perpeccun HE oTtHOCHTCS
a) no2ucmuyecKasn pecpeccus

0) SVD

8) peepeccus Jlacco

2) Munelinas pespeccus

TIK-1J1.1

61.

B xauecTBe anroputma OMHapHOI Ki1accu(UKaLUU JIOTHYHEE
WCTIOJIh30BATh
@) 102UCIMUYECKYI0 pezpeccuio

MK-1.]1.1
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0) cnyuatinvlil 1ec
8) Oepeso peuteHull
2) HausHwili batiec

62.

MeTtpuky recall HCITONB3YIOT SIS OIICHKHA TOYHOCTH PabOTHI
QJIITOPUTMOB

a) knaccupuxkayuu

0) K1acmepusayuu

8) peepeccuu

2) ayemenmayus

MK-1.]0.1

63.

Metpuky MAE ucnonp3yroT Aiisi OUEHKH TOYHOCTU PabOTHI
QJIITOPUTMOB

a) pezpeccuu

0) kracmepuzayuu

8) Knaccugpuxayuu

2) ceemenmayus

TIK-1.]1.1

64.

PexoMengaTensHble CUCTEMBI — ATO

a) aJITOPUTMbI, HANIPABJIEHHbIE HA TeHEPAIHIO /ISl M0JIb30BATEJIs
peJieBaHTHBIX pelleHuit

0) aIrOpUTMBI MAIIMHHOTO OOYYEHHUS C YIUTEIIEM

B) aJITOPUTMBI MAIIMHHOTO 00Y4YeHHsI 0€3 yUUuTeNs

') METOIbI KOJUTAOOpaTUBHOM (UIIBTPAIIIH

TIK-1.]1.1

65.

OCHOBHBIMH METOJJTAMH PEATH3AINN PEKOMEHIATEIbHBIX CHCTEM
SIBIISTEOTCS

a) MeTo/bl KOJ11a00paTUBHON (UIbTPALMKM U MEeTO/AbI, 0OCHOBAHHBIE
HA COJEePKAHNH

0) METOIbI, OCHOBAHHBIEC Ha COJIEPKAHIH

B) METOJIbI KOJIJIAOOPATHBHOTO COACPIKaHUS M (DUITBTpAIIUN

') METObI KOJITAOOPaTUBHOMN (QUIBTPALII

TIK-1.]1.1

66.

MeTobl, OCHOBaHHbIE Ha UMeoLIelics HHpOopMaLuu O
B3aMMOJICHCTBHSX MEXKIY MOJIB30BATEIISIMH U SJIEMEHTaMH ISt
reHepaluy HOBBIX PEKOMEHAlUN, Ha3bIBAIOTCS

a) MeToaMHM KoJli1adopaTuBHOH GuabTpanum

0) MeTolaMH IpaJMEeHTHOr0 OyCTHHTa

B) METO/IbI, OCHOBAaHHBIE HA COJICPKaHUA U (pUIbTpanmuu

I') METO/1bl, OCHOBAHHBIE HA COAEP)KaHUS

MK-1.]1.1

67.

Wnes MeTo10B Ha OCHOBE COJIEP>KaHMsI COCTOUT B TOM, YTOOBI

a) MBITAThCSA MOCTPOUTH MO/E]b € MOMOIIBIO (PYHKIMOHAJIBHBIX
3aBHCHMOCTEH, KOTOpPbIE 00bSICHAIOT B3aMMOCCTBHA
10JIb30BaTeJ/Isl € 3JIEMEHTOM 110 A0IOJHUTEIbHON HH(popMannu
0) IOCTPOUTDH HEMMHEHHYIO (PYHKIIMIO HA OCHOBAaHUH XOJIOJHOTO
3aIrycKa

B) CO3/1aBaTh HOBBIE PEKOMEHAAIMH HA OCHOBAaHUY UMEIOLIENCS
nH(OPMAaLIUY O B3aUMOJICHCTBUSAX MEXIY MOJIb30BATENISIMH U
JJIEMEHTaMU

I') HIOCTPOUTH JIMHEWHYIO (PYHKIIHIO

TIK-1.]1.1

68.

[IpoGnema «xX0JI0AHOTO CTapTa 3aKII0YaeTcs B

a) OTCYTCTBMH BO3MOKHOCTH /IaTh KOPPEKTHYIO PeKOMEHIALUI0
HOBBIM I10J1b30BaTe/IsIM CepBHCa

0) OTCYTCTBMM KOPPEKTHOTO JaTaceTa

B) UCIOJIb30BAHUU TUOPUIHBIX MOJETIEH AJIsl TeHepalii PEeKOMEH IaI[H
I') OTCYTCTBHE KaTErOpHUaIbHBIX IEPEMEHHBIX

MK-1.]1.1

69.

MeTOJI «II0JB30BaTCIb-II0JIB30BATCIIb» OTHOCHTCA K

MK-1.J0.1
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a) MeToaM K0J1JIa00paTUBHONI (PUIbLTPANNH
0) MeToaM, OCHOBAHHBIM Ha COJIEP>)KaHUH

B) THOPUIHBIM METOIaM

I') METOZOM, OCHOBAaHHOM Ha JIAaHHBIX

70.

MeTo/1, B KOTOPBIX UCTIOIB3YIOT TOTIOTHUTEIBHYIO HHPOPMAITIH O
[10JIB30BATENISAX HU/HIIA DJIEMEHTOB, SIBJISETCS

a) METOZOM KOJUIa0OpaTUBHON (puibTpanun

0) MeTO0/10M, OCHOBAHHBIM HA COePKAHUHU

B) THOPUIHBIM METOIOM

I') METOJIOM, OCHOBAHHBIM Ha JIAHHBIX

TIK-1.]1.1

71.

K rubpuansiM pexkoMenaatenbHbiM cuctemam HE oTHocsATCs

a) B3BELLICHHbIE PEKOMEHAATENIbHbIE CUCTEMBI

0) MeTObI «I0JIb30BATE/Nb-NI0JIb30BATE/bY, «3J1€MEHT-3JIEMEHT)
B) METO/Ibl, OCHOBaHHbIE HA KOMOMHALIUU IPU3HAKOB

I') KacKaJbl

TIK-1.]1.1

72.

Kackannas rubpunHas pekoMeHaTeNnbHas CUCTEMa ONpeAensieT
CUCTEMY PEKOMEHAAIMN KaK

a) KaK CTPOTYIO CTOXaCTHUYECKYIO CTPYKTYPY

0) CTPOryI0 HEPAPXHYECKYIO CTPYKTYPY

B) KaK XaOTUYHYIO CTPYKTYpPY

I') KaK CTOXaCTHYECKYIO0 HePAPXUUECKYIO CTPYKTYPY

NK-1.J0.1

73.

OpHMM U3 KJIFOUEBBIX MTOKa3aTesei KauecTB padoThl peKOMEHIATeIbHOM
CUCTEMBI SBIISICTCS

a) DJIEMEHT

0) 00BSICHUMOCTD

B) METpHUKa OJIM30CTH

T') IOHATHOCTh

NK-1.]0.1

74.

Bpemennoi psg — 3To

a) coOpaHHbBII B pa3Hble MOMEHThI BpeMEeHH CTATHCTUYeCKUH
MaTepHaJl 0 3HA4YeHUH NapaMeTPOB HCCIeyeMOoro npouecca
0) HecTalMOHAPHBIE 3aBUCUMOCTH TTapaMeTPOB IMpoIiecca

B) MaTeMaTUYECKUH amnmapaT AJsl IPEeTUKTUBHON aHATUTHKHU BO
BpEMEHU

I') 4YMCII0Basi 3aKOHOMEPHOCTh BO BpEMEHU

NK-1.]0.1

75.

JInHEeNHbIN BPEMEHHOU AL — 3TO

a) psil, B KOTOPOM Ka:K1YI0 TOUKY MOKHO PACCMaTPUBAaTh KaK
JINHEIHYI0 KOMOUHALMIO NPeIecTBYOIIUX WM MOCJeyI0IMnX
3HAYEeHU I

0) psil, KOTOPBII MOXKHO ONHUCATh TUIEPOOINYEecKOl PyHKIMeH

B) pAll, C U3MEHSIIONIENCS BO BPEMEHHU Jucrepcueit

T) psi, 3HAYEHUSI KOTOPOTO 00pa3yroT MPSMYIO

TIK-1.]1.1

76.

W3mepenue knumaTuueckux napamerpos B 03/03/2022 B 14:00 — sto
a) nepeKpecTHbIe TaHHbIE

0) 1aHHBIE BPEMEHHOTO psijia

B) OOBETMHECHHBIC JTaHHBIC

r) 00eIHEHHbIE TAHHbIE

TIK-1]1.1

77.

N3mepenune KIMMAaTUYECKUX TApaMETPOB B TEUECHUE THSI — 3TO
a) MePEeKPECTHHIC JaHHBIC

0) JaHHBIE BpEMEHHOTO psiaa

B) 00beIMHEHHbIE TaHHbIE

r) 00eTHEHHBIE TaHHbBIE

MK-1.]1.1

78.

Tenaenuuen BPEMCHHOTI'O psAaa Ha3bIBAIOT

TIK-1.J1.1
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a) KOppeIorpaMmy
0) CEe30HHOCTH

B) TPeH]

') HUKJIAYHOCTD

79.

berunii TpeHn ABiseTCS
a) HUCXOJISTIINX

0) OOKOBBIM

B) BOCXOASIIIIMM

T') JJTMHHBIM

TIK-1.]1.1

80.

[Teproauyecku MOBTOPSIOMICHCS KOMIIOHEHTOW BPEMEHHOTO Psijia
Ha3bIBAIOT

a) KoppesorpaMMon

0) Ce30HHOCTBIO

B) TPEHJIOM

I') IUKJIUIHOCTHIO

MK-1.J0.1

81.

K Meronam crimaxxusanust HE orHocurcsa
a) CKOJIB3SIIIee CpeIHee

0) rpaiMeHTHBII CIyCK

B) DKCIIOHCHIIMAJILHOE CTJIA)KUBAHHE

') METOJ] HAUMEHBIITUX KBAJPaTOB

TIK-1.]1.1

82.

OpHMM U3 METOJI0B MPOBEPKH CTALlMOHAPHOCTHU Psifia SIBISIETCS
a) METOJl HAUMEHBIINX KBAJpaTOB

0) Tect Juku-Pyiepa

B) SKCIIOHEHLMAIBHOE CIJIa)KUBaHUE

I') TPaJMEHTHBIN CIIYCK

TIK-1.]1.2

83.

HeperynsipHble MOBTOPSIFOIIMECS KOMIOHEHTBI BDEMEHHOTO Psizia
Ha3bIBAIOT

a) KoppeJIorpaMMon

0) CE30HHOCTBHIO

B) TPEHAOM

T') MAKJITYHOCTHIO

NK-1.]0.1

84.

UYro HabmoJaeTcsl Ha BBIXOJIE aJITOPUTMOB 00pabOTKH N300paKeHUHA?
a) HOBOe H300paskeHHe

0) KOJTMYECTBEHHbIE XapaKTEePUCTUKU U300paKeHU

B) BRICOKOYPOBHEBOE OTHMCaHUE N300paKeHUS

T') COBOKYITHOCTh OOBEKTOB Ha N300paKCHUH

TIK-1.]1.2

85.

Kak HaszpiBaeTcs nmpeoOpa3oBaHre U300paxeHUsl, €CIIU JUIs pacueTa
SPKOCTHU KaKJIOTO MUKCEJIS UCTIONB3YIOTCS SPKOCTH COCEHUX C HUM
nuKcenein?

a) JOKaAJbHBIM

0) TOYECUYHBIM

B) I100JILHBIM

2) a0anmueHbIM

MK-1.]1.2

86.

«Jlenax» (Lenna) - ato

a) Ha3BaHMe CTAHJAPTHOI0 TECTOBOI0 U300paKeHUs1, IMPOKO
NPUMEHSEMOr0 I MPOBEPKU M WITIOCTPALUH AJITOPUTMOB
00padoTKyN n300pakeHuit

0) aIrOpUTM KOMIIBIOTEPHOTO 3PEHMS ISl [T0/1aBJICHUS IIIyMOB

B) Oubnuoreka Python myis peanuszanuu cBepTOUYHONH HEMPOHHOU ceTH
T') QITOPUTM OLIEHKH TOYHOCTH MOJENN

TIK-1.]1.2

87.

KomMnerotepHOe 3peHue 310 —
a) anmaparHoe o0ecreueHne, Mo3BOIIIoINe (PUKCHPOBATh H300paKEHUs Ha

TIK-1.]1.2
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3JIEKTPOHHBIC HOCUTEIIN
0) MalIMHHBIE TEXHOJIOTHH, 00eCTIeYNBAKIINE BO3MOKHOCTH U3BJIEKATH JaHHbIE
W3 H300pakeHUil U AHAJIH3UPOBATH MOJIyYeHHYI0 HH(popManuio. B pesyabsTare
Yero HaXoAUTh, OTCJIEKUBATH, KI1acCHGUUHMPOBATH U HIEHTU(PUIHPOBATH
00BbEeKThI

B) BU3YaJILHOE BOCIIPUATHE UHPOPMAIIUT

T') BO3SMOXXHOCTb 00pabOTKH Ha HU(PPOBBIX YCTPOHCTBAX H300paKEHUH PA3ITUIHOTO
¢dopmara

88.

Jlist paboThl ¢ M300paskeHUSAMH Yallle BCETO UCHOIb3YIOT
HEHPOHHBIE CETH

a) CBepTOYHbIE
0) rubpuIHbIC
B) BU3YyaJIbHbIE
') 000JIOYHBIC

NK-1.]1.2

89.

Kakas u3 3ajjau KOMIIBIOTEPHOM 3peHMsI 3aKIII0YaeTCsl B pa30MeHnu
BBIOOPKH U300paKEeHMIA Ha CX0XkKHE (TI0 COAEPIKAHUI0 N300PAKEHHMS)
rpyIIbI?

a) KJacTepu3anus

0) xmaccupuKanus

B) CErMEHTAIUs

T') perpeccus

NK-1.71.2

90.

Kaxkas u3 3a1a4 KOMIIBIOTEPHON 3pEHHUS ITO3BOJISET ONPEACIUTh
Hannuue aedexra B marepuaie?

a) kiaaccupuxkanus

0) Kiactepu3amus

B) CErMEHTAIUs

I) perpeccus

TIK-1.]1.2

91.

Kakwue 3amaun penraer aHaius u3o0pa>keHuit?

a) BblJeJieHne 00bEKTOB U CerMeHTalusl M300paskeHust
0) KJ1acTepuzalus n300paxeHun

B) perpeccust

I') KI1accupUKaIys n300paskeHHi

TIK-1.]1.2

92.

Kakas u3 3a71a4 KOMIBIOTEPHOU 3PEHHUS TIO3BOJISIET ONIPECITUTh Pa3phiB
JMHHH dJIeKTporiepenad mo Gortorpapun?

a)KJIacTepu3anus

0) kiaccuduranus

B) CErMEHTAIUs

I') perpeccus

TIK-1.]1.2

93.

Kakue 3a1aun penaroTcsi ¢ UCIOJIb30BAHUEM KOMIIBIOTEPHOTO 3peHUsI?

a) onpeesieHUe TBUKEHNUS 110 U300paKeHUSIM U PacTO3HABAHUA 00 bEKTOB
0) ympaBJeHHE POLIECCOM KOJUPOBAHMUS BHICO HH(POPMAITUH

B) M3MEHEHHE I[BETHOT'O MPEACTABICHNUS U300paXeH s Ha YepHO-0eoe

T) 3a/1a4a 00paTHOW WHBEPCUH

MK-1.]1.2

94.

Kakas BBITOJ1a UCTIONIB30BaHUSI CHCTEM TEXHHIECKOTO 3PESHUS B POOOTOTEXHHKE U
3JIEKTPOIHEPTEeTUKE?

a) YIpOLIEHHOE POrpaMMHUPOBaHHUE IPOU3BOJICTBEHHOTO MpoIiecca

0) cobcTBEHHOE MOHMMAaHKE POOOTOM aBTOHOMHOM BBITIOJHSAEMON 3a/1auu

B) BO3MOKHOCTH AaBTOMATHYECKOT0 aJaNITHPOBAHUS MAHUIIYJIATOPA K
N3MEHEHHIO Pa3Mepa 00beKTa HJIH ero PacmoJIoKeHHI0 0e3 H3MeHeH s
KOHCTPYKIHH MAHHUITYJISITOPA

I') 3aMeHa YeJI0BeKa

IK-1./1.2

95.

UTto npoucxoauT ¢ n300pakeHneM B pe3yabTaTe MPUMEHEHHs PHIbTpa
YCUJICHHS BBICOKUX YaCTOT?

a) BblJIeJICHHE TPAHNI

0) criuakxuBaHHe ITYMOB

MK-1.]1.2
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B) YCHJICHHE MEJIKHUX JIeTaleil
I') OBBIIICHHE KOHTPACTHOCTH M300pakeHUs

96.

YTo MPOUCXOAUT C MEJIIKUMU OOBEKTAMHU HAa N300paKEHUH TOCTIe
MIPUMEHEHUS K HEMY MEMaHHOTO (QUIbTpa ¢ OOJBIINM pa3MepoM sapa
CBEPTKH?

a) MCYE3HYT

0) OyayT CHIIBHO pa3MBIThHI

B) CUJIBHO KOHTPACTUPYIOTCA

') HUYEro He IPou30iiier

TIK-1.]1.2

97.

Yro npoun3oiaér, eciu K n300paKeHUI0 IPUMEHUTh MEIUAaHHBIN
GUIBTP CO CIMIIKOM OOJIBIINM SIPOM CBEPTKH?

a) JucrepcHs yMOB HA M300pakKeHNH YMEHbIIUTCS

0) nucnepcus IIyMOB Ha H300PaKEHUN YBEITHUUTCS

B) Ha U300paXEHUU MOSABATCS ONOJHUTEIbHBIE IIYMOBBIE TUKCEIH
I') CMEHA MMHUKCeNei

TIK-1.]1.2

98.

Kaxkoit punabTp obmamaet 3phekToM COXpaHESHUS TPAHHMIL?
a) MeTHAHHbII

0) 'aycca

B) Jlamnaca

r) Cobenst

TIK-1.]1.2

99.

BriGepute BepHYIO OCIEI0BATENFHOCTh 00pAaOOTKH B aHAIN3E
M300paXKeHUIA

a) noJiyueHue u300pakeHus — PEKOHCTPYKIUS — YJIy4YllIleHHe
U300paxkeHusi — CerMeHTANMsA - BU3YyaJIH3alus

0) momyueHue n300pakeHUs — yIydilleHne N300pakeHus —
CeTMEHTAIUS - BU3YyaJIU3aIUs

B) MOJTyuyeHUE U300paKeHUs — YIIydllleHne N300pakeHus —
PEKOHCTPYKIIHS - BU3YaTH3ALIHS

I') HOJIy4YeHUE U300paKeHUs — yIyUIlIeHue U300pakeHus —
PEKOHCTPYKIIHS — CETMEHTAITUS -BU3YaJIN3aIUs

NK-1.71.2

100.

YTo MpOUCXOAUT CO CTATUYECKUMHU CBOMCTBAMU M300paKEHUS B
pe3ynbrate npuMeHeHus nuddepenupyromero Guibtpa?

a) IMCIepcHs NIyMOB Ha H300paKeHUH yBeJIMYNBACTCS

0) nucriepcus MIyMOB Ha U300paXEHUU YMEHBIITACTCS

B) CpenHss IPKOCTh MUKCeNel CTaHOBUTCS Ou3ka K 0

r) paBHa 0

NK-1.]1.2

101.

CBepTka n300pa’keHH OTHOCUTCS K
a) IMHelHOMY Npeo0pa3oBaHUIO

0) HeMHEeWHOMY ITpeoOpa30BaHUIO

B) KBaJIpaTUYECKOMY MPE0OPa30BaAHUIO
I') KBa3WJIMHENHHOE IpeoOpa3oBaHue

NK-1.]1.2

102.

K uemy nmpuBeser 3ajaHie CIUIIKOM BBICOKOTO [TOPOTa MPHU MOPOrOBOM
BBIJICJIEHUH TPAHUI] ¢ TOMOIIbI0 onepaTopa Cobens?

a) cJ1a00BbIPaKeHHbIE IPAHULBI He OYAYT Bbl/IeJIE€HbI

0) yTOYHEHHUE TPaHHUII

B) MOSIBJIEHUIO JIOKHBIX TPAHMUIL

r) craboBBIpayKEHHbIE TPAHUIIBI OYYT BbIJIEICHBI

MK-1.]1.2

103.

PekoHcTpyKLns n300paxeHus — 3T0

a) npouecc popMupoBaHus H300paskeHusi U3 pa30POCAHHBIX UJIH
HENMOJHBIX IaHHBIX

0) ouncTKa N300paKEHU OT IIYMOB

B) YJIydllIeHHE KOHTpAcTa U300pakeHus

MK-1.]1.2




25

T') KBa3WJIMHEHHOE TIpeoOpa3oBaHue

104.

CermenTanus n300paskeHus — 3TO

a) pasaejieHHe N300pakeHusl HA (PparMeHThbI 1Sl JaJIbHeH X
JIOKAJIbHBIX MPeodpa3oBaHuii

0) ¢pubTpanuUs MyMoB

B) yJy4llIeHHE KOHTpacTa N300pakeHUs

T) yaajueHne o0beKTOB Ha H300paskeHUH

TIK-1.]1.2

105.

Kakue HelipoHHBIE CeTH Yallle BCETO MPUMEHSIOTCS MTPH 00padoTKe
n300paskeHuit?

a) CBepPTOYHbIE

0) IpSIMOJIMHEIHBIE

B) pa3BEPTHIBAIOLINE

T') TIpEBOBUIHBIC

NK-1.71.2

106.

Kakue tumbl c10€B HEHPOHOB MOYXHO BCTPETh B MOJAEINU?
a) UICTUHHBIN, JTOKHBIN, 0OpaTHBIN

0) BXO/JHOI1, CKPBITbIii, BLIXOJTHOM

B) OTKPBITBIN, 3aKPBITHIN, CPETHHUI

I') BXOJHOM, IPOMEKYTOUHBIH, BEIXOAHON

NK-1.]1.2

107.

UYro takoe QyHKIUS aKTUBALUU?

a) GyHKUMs, KOTOPas onpeae/isieT 3HAUeHNE HA BbIX0/e HeilpoHa B
3aBHCHMMOCTH OT pe3yJIbTaTa B3BeLIeHHOH CyMMBbI BX0J1a 1
NOPOroBOro 3HAYeHHU s

0) siBJIEHUE, 3aBUCSIIEE OT IPYTOTO U U3MEHSIIOIIEECS 110 Mepe
WU3MEHEHHUS 3TOTO JPYTOro sIBJICHUS

B) 3JIEMEHT CTPYKTYPHOT'O IPOTPaMMHUPOBAHUS, I03BOJISIOLINIMA
IpyNIUPOBaTh U 000011aTh IPOrPaMMHBIN KO

r) GyHKLHUSA 3ayCKa alropuTMa

TIK-1.]1.2

108.

[Ipu ucmonb30BaHUK METOA TPATUEHTHOTO CITyCKa, B KAKOM
HaITpaBJICHHUU ITPOUCXOAUT HpO)IBI/DKCHI/IG?

a) 110 HAIIPABJICHUIO YBEJINYEHUS 3HAUE€HUs QYHKIUU

0) B 3aJJaHHOM MTPOTPAMMHUCTOM HAIIPaBICHUN

B) M0 HANMPABJIEHUIO HAMMEHBIIIETO POcTAa (PYHKI[UM B TeKYIIei
TOYKeE

') 00paTHO MPOMOPIMOHATBHO 3HAYCHUIO (QYHKIIUH

TIK-1.]1.2

109.

CKoJpKO mapaMeTpoB B CBEPTKE pazMepoM 3X3, KOTopast IPpUMEHsIETCS
K TpeXKaHaJIbHOMY n300pakeHuto? He cuuTaiite croi akTUBaIuu, He
y4YuTHIBaliTE bias.

a) 9 Bcero: Mbl HakJIa/IbIBaeM OJIHY M Ty K€ CBEPTKY Ha KaXJIbli U3 Tpex
KaHaJIoB

0) 27 napameTpoB: 3x3 /151 Ka:KA0I0 M3 TPeX KaHAJIOB

B) 3 mapameTpa: CTOJIBKO e, CKOJIIBKO 1 KaHAJIOB

)9 YHHKAIBHBIX -- BCETro 27, HO JIJIsl BCeX KaHAJIOB ITapaMeTphl
OJINHAKOBBIE

TIK-1.]1.2

110.

Kaxkue Tpu OCHOBHBIE €105 UMEET CBEPTOUYHAsA HEUPOHHAs CETh?
a) CBEPTOUYHbBIii, 00beINHEHHbI, MOJIHOCBSI3HbII

0) BXOJTHOM, CBEPTOYHBIH, BBIXOTHOM

B) BXO/IHOMU, CKPBITBIN, CBEPTOUHBIHN, BEIXOAHOU

T') BXOJIHOM, cpe/iHel, BBIXOIHOM

TIK-1.]1.2

111.

Hy.J'II/IHF pPa3sMEPHOCTD, YHUCJIO MapaMCTpOB HA BXOAC

NK-1.]1.2
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a) CHM’KaeT, yMeHbIIaeT

0) CHMXKAET, YBEJITMUNBACT

B) YBCJINYHUBACT, OCTABJIACT HCU3MCHHBIM
I') OCTaBJIsI€T HEU3MEHHON, YMEHbIIAET

112.| Softmaxucnonas3yroT B IK-1./1.2
a) MOJIHOCBSI3HOM CJI0€
0) CKpBITOM CIIOBE
B) BXO/IHOM CJIO€
) cpeaHeit cioi
113. | [Tagauar Moxer IK-1.1.2
a) YMEHbIIATDL, COXPAHATH U YBCJINYUBATDL PAa3MEPHOCTH
6) YMCHBIIATDL U COXPAHATDb pa3MCPHOCTDb
B) YBEJIMYHMBATh PA3MEPHOCTh
') COXpaHATh Pa3MEPHOCTh
I[) YBCINYNBATb U YMCHBIIATH PA3MCEPHOCTDH
114. | Kak 0603Ha4aroT CBEpTOYHbIC HEHPOHHBIE CETH? IK-1.1.2
a) CNN
0) MLP
) RNN
r) NLP
115. | C kakumu mpobaeMaMu CTAIKUBAIOTCS CIICIHATHCTBI IO pa3pab0TKe UCKYCCTBEHHBIX TIK-1 .I['Q
HEHpOHHBIX ceTeit?
A) [Tpobnembl 6e30TaCHOCTH U KOHPUACHIINATHHOCTH
B) onroe BpeMs OKyImaeMOCTH
B) Henocrarounast TOYHOCTE M HAAEKHOCTH CHCTEM
I') Bce BbIlIENIEpeYHCIIEHHOE
116. | Yro Takoe NLP B HCKyCCTBEHHOM HUHTEJUIEKTE? I1K-1 .,Z[.2
a) HanmpasJjienne B U, koTopoe BBINOJTHSET 00padOTKY €CTECTBEHHOT0 A3bIKA
YeJIOBEeKa IS peajin3alui BO3MOKHOCTH O0LIEeHUsI ¢ MAIITUHON HA MOHSATHOM
IJIsl YeJI0BEeKA YCTHOM WJIH MHCHbMEHHOM SI3BbIKe.
0) HabOp KOMIIBIOTEPHBIX HHCTPYKIIUI U TaHHBIX, KOTOPBIC MO3BOJISIOT alllapaTHOMY
00€eCIICUCHHIO BEIYNUCIIUTEILHON CHCTEMBI BBITIOIHSTh BRIYUCICHHS WX (YHKIIUU
yIpaBJICHHUSI
B) IPUMEHEHHE a0CTPAKTHBIX TIOHITHI, M UCIIOJIb30BAHHE CBOUX 3HAHU IS
B3aUMOJIEHCTBUS C BHEIIHEH Cpeou.
117. | Kakoe mpeacraBieHre KMEIOT CJIOBA YenoBeuecKoi peur B NLP? IK-1.1.2
a) CJIOBa UMCIOT TAKOE )K€ MPEICTaBICHHEe KOMOMHAIIMY OYKB, KaK U B YSJIOBEYSCKOM
TEKCTE.
0) ciI0Ba 3aKOIUPOBAHBI JIBOUYHBIM KOJIOM
B) CJIOBa MPEJCTABICHBI B BUJIE IUPPOBOM MATPHUIIBI
r) BEKTOPHOE MPe/ICTaBJIeHHe CJIOB, BCTPEYAIOIIHecs B CX0KHX KOHTEKCTaX CJIoBa
HMEIOT CXO0KHe BEKTopa
118. | T'e B moBceAHEBHOI HU3HU YETOBEK B3aUMOACHCTBYET ¢ TexHoorusimu NLP? IK-1.71.2
a) 00IIeHHE ¢ TOJT0COBBIM MOMOITHUKOM
0) BO BpeMs ITOJIb30BaHsI OHJIAIH-Mara3uHOM
B) OGCKOHTaKTHasI OIUIaTa
T') yIIpaBJIeHHE aBTOMOOHIEM
119. | Anroputmsl NLP He ucnons3yior ams IK-1.1.2
a) ynpasJieHUs POU3BOICTBEHHBIMH MPOLECCAMU
0) TeKCTOBOH KlacCH(UKAIIH
B) MaIlIMHHOTO MEPEBO/IA
T') TCHEPAIH ECTECTBEHHOTO SI3bIKA
120. | Pa36uBka TekcTa Ha OTAEIbHBIE CIIOBA — 3TO IPOLIELYPA IK-1.1.2

a) TOKEeHU3aIuu
0) BepuduKauu
B) CTEMMHHTa

T) JeMMaTH3AIH
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121.

Kaxast mporieypa cumraeT ciioBa Car u Caring oHOKOPEHHBIMHU?
a) TOKEHU3aIuN

0) BepuduKanun

B) CTEMMHUHTIa

T') JeMMaTH3aIH

TIK-1.]1.2

122.

Bribepure npumep OUTpaMMet:
a) aaroputMmsl NLP

6) NL

B) NLP

r) Umst pamMumust oT4ecTBO

NK-1.71.2

123.

Yem eMMaTu3anus OTINYAETCS OT CTEMMHHTa?

a) JIeMMAaTH3al¥sl HIeT KOPeHb CJI0Ba, B CTEMMUHTE /IeJIaeTCsl aKIeHT Ha
yAaJeHHU NPUCTABOK, CY(PPUKCOB M OKOHYAHU I

0) cTeMMUHT OOJiee TOYHO HIET KOPEHb CJI0BA

B) CTEMMHUHT U JEMMAaTHU3aIHs — 3TO OJHO U TO K€, IPOCTO Pa3INIHOE 3ByIaHHE Ha
Pa3HbIX A3bIKaxX

T) JleMMartu3anus paboraeT OBICTpee CTEeMMHUHTa

TIK-1.]1.2

124.

HasHaueHHe TOKEHH3aTOPOB 3aKII0YACTCs B
a) B MepeBojie TEKCTa B MAIIMHOSA3BIK

0) BBIACIICHUY CHMBOJIOB H CJIOB B TEKCTE
B) HaXO0XJICHHUH KOPHS CJIOBa

I') pa30uBaTh CJIOBa Ha YaCTH

NK-1.]1.2

125.

Uro o6o3navaer NLP B mammaHOM 00yUeHIH?

a) 00padoTKa ecTeCTBEHHOT0 SI3bIKA

0) HEHPOJMHTBUCTUYECKOE MPOrPAMMHPOBAHHE
B) HEJIMHEHHOE MTPOrpaMMHUPOBaHKE

') MAlTUHHBIN TIEPEBO/T

MK-1.]1.2

Bompocsr (3amaun) s 3agera / qudd. 3adera mpeacTaBieHsl B Tabuie 16.

Tabnuma 16 — Bonpock! (3agaun) 1uist 3adera / nudd. 3auera

Ne i/m [Tepeuens BompocoB (3a1a4) s 3auera / nudd. 3auera

Kon
WHIUKATOpa

VY4eOHbBIM IUIAHOM He NPelyCMOTPEHO

[lepeuenr TeM AN KypCOBOTO TMPOESKTUPOBAHUS/BHIIOTHEHHUS KYpPCOBOM pabOTHI
npecTaBieHbl B Tabmuie 17.
Tabnuma 17 — [lepedens TeM AJ1s1 KypCOBOTO MTPOSKTUPOBAHMSI/BBIMIOTHEHUS KYPCOBOI pabOTHI

Ne /i [TpumepHbIil nEpedeHb TEM IS KypCOBOTo MIPOECKTUPOBAHUS/BBITTOTHEHHS
KypCcOBO# paboTbI
VY4eOHbBIM IUTAHOM He NPelyCMOTPEHO
Bonpockl s mpoBeneHUs POMEXYTOYHOM aTTecTallid B BHUJAE TECTUPOBAHUS

mpeJicTaBiIcHbl B Tabuie 18.
Tabnuia 18 — [IpumepHsbIil mepedeHb BONPOCOB 7Sl TECTOB

. Kon
Ne n/nt IIpuMmepHBIii TepeueHb BOIPOCOB ISl TECTOB
WHIMKaTOpa
HckyccTBeHHBIN HHTELIEKT: IPUMEHEeHUe B IPO¢eCcCHOHAIBHOM IK-1.14.1
AeSITeJIbHOCTH IMK-1.11.2
1. B xakyIo U3 3TUX UTp MAIlIMHBI I0KA UTPAIOT HE Jy4Ille JToAeH?
1 =IOoKep
1axMaThbl
HIAIIKH
CTpaTerus

2. Kakyro u3 3aa4 00pabOTKH €CTECTBEHHOTO SI3bIKa KOMIIBIOTEP
pelaer Xyxe OOJNbIINHCTBA JIIOIeH?
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=pacrno3HaBaHHE peuu
peleHre KpocCBOPI0B

JUTEPATypPHBIN NIEPEBO/J C OJTHOTO SI3bIKA HA APYTroi
MOpP(OJIOTHUECKUI aHaIN3

3. Kak paboTaioT caMbie IOMYJISIpHBIE AJITOPUTM MAIIMHHOTO IepeBoa?
= MporpamMmbl 00y4JaroTCsl Ha MEePEeBEICHHBIX TEKCTaX, OMPEACISIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CIIOB, IPEIJIOKECHUN,
TEKCTOB

MamuHsb! criepBa NEpEeBOAAT TEKCT HAa CBOM MAIUIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3a/IaHHBIN SA3BIK IIEPEBOJIA

MMeeTcst OTAEIBHBIN arOPUTM JUIsl Ka)KIOU Mapbl I3bIKOB

4. B xonkypce ImageNet yxe MHOTO JIET y4acTBYIOT IIPOIPaMMBl,
COpEBHYIOIIMECS B paclio3HaBaHUU n300paxkeHuil. YToObl moOEAUTS,
OHHU JIOJKHBI Pa3/IeIUTh HECKOJIbKO MUJIIMOHOB H300pakeHuit Ha 22 000
KJIACCOB, COBEPIIUB MUHUMYM omnOok. Kak yacro ommubarores aydiive
MIPOrPaMMHBIE TTPOAYKTHI?

=MpHUMEpHO B 5%, MPEB30ILIN YEJIOBEKA

npumMepHo B 10%, npeB301uIn YeIoBeKa

MPUMEPHO B 5%, YEIOBEK IMOKa CIIPABIISICTCS JTyUIle

npumepHo B 10%, yenoBek moka cripaBiisieTcs Jy4dliie

5. Coo01m1ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTalio mKamy
aBTOHOMHOCTHU aBTONMJIOB OT O (IIOJTHOCTHIO MEXaHUUECKOE
yIpaBJeHue) 10 5 (aBTOMOOMIIb MOTHOCTBIO yIIpaBisieTcs 0e3 YenoBeKa:
HET HU pyJs, HU nefaneit). Camble IPOABUHYTHIE MOAEIU
MPUOIIHKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTH. Kak oH
OTHCHIBAETCS?

=MallliHa eJIeT cama, HO B HEKOTOPBIX 00CTOATENBCTBAX MOKET
oTpebOBaTh Y BOAUTENS B3SITh KOHTPOJIb HA ce0st

aBTOMOOMIIb CITOCOOEH y4acTBOBATh B IBIXKEHUU JIaXKe B TOM CIyvae,
€CIT BOJUTENb 3aCHYJ M €T0 He pa30yanuTh

yIpaBIeHUEM 3aHUMAETCS )KHUBOW BOJAUTEIH, HO MHOTHE BaXKHbBIE
(GyHKINW BKITIOYAs pyJICHHE U TOPMOXKEHHE aBTOMATU3HPOBAHBI

MammHHOe 3peHue
1. Uro HabmroiaeTcst Ha BBIXOJIE alITOPUTMOB 00pabOTKU U300paKeHUH
=HOBOE€ U300paKEeHUE
KOJIMYECTBEHHBIE XapaKTEPUCTHKH N300paskeHUI
BBICOKOYPOBHEBOE OIMCaHHE U300pAKEHUS
COBOKYITHOCTH 00OBEKTOB Ha N300paKeHUH

2. YTO IpOMCXONUT C H300paKEHNEM B Pe3yIbTaTe IPUMEHEHUS
(buIbTpa YCUIICHHS BBICOKUX YaCTOT?

=BBIACJIICHUC FpaHI/IH

CIVIA)KMBAaHUE IIIYMOB

YCUJICHHE MEJIKUX JIeTaJIei

MOBBIIIEHNE KOHTPACTHOCTH U300paKeHUS

3. UTO IpOMCXOUT C METTKUMH 00BEKTaMH Ha H300paKEHUH TIOCIIe
MPUMEHEHHS K HEeMY MEAMAaHHOTO (hUiIbTpa ¢ OOJIBIINM pa3MepoM sipa

NK-1.70.1
TK-1.71.2
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CBEpTKHU?

= HCUE3HYT

OyIyT CHIIBHO Pa3MbIThI
CHJIBHO KOHTPAaCTUPYIOTCS
HHUYETO HE TPOU30MIET

4. Yto npoun3oi €T, ecau K N300pakeHNUI0 IPUMEHUTDh MEUaHHBIN
GUIBTpP CO CIMIIKOM OOJBIIUM SIPOM CBEPTKH?

=IHCrIepCcUs IIyMOB Ha H300PaKEHUN YMEHBIIUTCS

JMCIIepcrs IIyMOB Ha U300paykeHUH YBETUUUTCS

Ha U300pa)keHNH NOSIBATCS JOIOJIHUTEIbHBIE ITYMOBBIE TUKCEIH

5. Kaxkoit punbtp obnanaet r3¢ppexToM coxpaHeHus rpaHuil?
=MequaHHbBIN

l'aycca

Jlamnaca

Cobens

6. Kak Ha3pIBaeTcs mpeoOpa3oBaHue N300paKEHUS, €CIIH JIJIS pacueTa
SIPKOCTH KaXK10T'O MUKCEJISI HCTIONB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCcenen?

=J0KaJbHBIM

TOYEUYHBIM

rj100aJIbHBIM

aJalTUBHBIM

MeToabl MAIIMHHOTO 00yUYeHUsI
1. Kakas 3ay1aua 3akiiro4aercsi B pa30MeHU BEIOOPKU N300paKeHU Ha
cxoxue (1o copepx anuto)?
=KJ1accuUKaIUs
KJIaCTEepU3AIIHS
CerMeHTaIus
perpeccust

2. Onenwure recall ¢ okpyriieHneM 10 AByX 3HAKOB

1 predicted 0 predicted
| 1true B :
|Otrue |2 [}

0.80

3. J1st pemenus knaccupukanuy momydero 3Hauenne AUC=0.51.
OddexTuBen i kinaccudukaropa?

=Hetr, AUC nomxkeH cTpeMuThes K 1

Het, AUC nomxken ctpemutbes K 0

na

4. Ucxomusie nannbie cogepxar 10 00bekToB. CKOIBKO KIIACTEPOB
Oyzet Ha 8 11are nepapXu4ecKou ariomeparn’?

=3

4

2

1

5. ImeroTcst BekTOpa, OMUChIBaromye q8a oobekToB V1 = (1,2,3), v2 =

MK-1J0.1
MK-1.]1.2
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(2,2,2). Haiitu paccrossHue MUHCKOBCKOTO MEXTy 00bEKTaMU IS 1=3.
OTBeT OKPYIJIUTH IO COTHIX
1.26

6. lansl aBe perpeccun ¢ ko3ddunmenram gerepmunanuu -0,85 u 0.85.
Kakas perpeccus npeanoyTUTeIbHee ¢ TOUYKH 3pEHUS aIeKBaTHOCTH?

= ¢ koH(punenTom nerepmunauu 0.85

¢ koH(puIeHTOM aAeTepMuHanuu -0.85

00€ a/IeKBaTHBI

00€e HeaJeKBaTHBI

7. JlaH BEKTOp peasbHBIX 3HAYCHUH OTKIMKA Y=(2,2,3) 1 BEKTOP
npenckazanuit Y _pred = (1,2,1). Paccunrtats ommbky MAE ¢
OKPYTJICHUEM JI0 JIBYX 3HAKOB

1,00
4 1. DataMining — sTo IK-1.J1.1
= a) 3TO MPOIIECC BBIJICTICHUS U3 TaHHBIX HESIBHON U MK-1.14.2

HECTPYKTYpUPOBAHHON HH(POPMAIINH U TIPECTABICHUS €€ B BUJIE,
MIPUTOTHOM JIJISl UCTIOJIB30BaHUS

0) MeToarKa cOopa JaHHBIX

B) TEXHOJIOTUS XPAaHEHUS JTaHHBIX

') COBOKYITHOCTb aJITOPUTMOB MAIIMHHOTO O0y4YeHUS U 00JIaUHbBIX
TEXHOJIOTHH

2. OcHoBHas TpobIIeMa, CBSA3aHHAs CO COOPOM JTaHHBIX, 3aKITFOYACTCS B
= a) UX Ka4ecTBe

0) MoMCKe HYKHBIX JJAHHBIX

B) HAJIMYUH ITyCTHIX SUYEEK

T') TOM, YTO JIaHHBIE TIPEJICTABIICHBI B PAa3HBIX JopMaTax

3. MOKHO BBIZICITUTH JIBa OCHOBHBIX THTIA IAHHBIX, KOTOPHIE
WCIIONIB3YETCs 171l aHANu3a, 3TO:

= a) KAUYeCTBEHHBIC U KOJNICCTBCHHBIS

0) rpaduyeckue U CUMBOJIbHBIC

B) HKaTeropuasibHbIC U 1IeJIeBbIC

4. Oco0eHHOCTh HOMHUHAIBHBIX JAHHBIX 3aKII0YAETCsI B TOM, UTO

= a) MOXHO OMPEAETUTh MPOIEHT OT IeJIOT0, MOYKHO TOCYUTATh
KOJIMYECTBO, HEJIb351 BEIYUCIUTD CPEHEE

0) JaHHbBIE YIIOPSATOUYEHBI 110 KATETOPUSIM, €CTh BO3MOKHOCTh BHIYHCIISTH
CpeliHee 3HaUYCHHE

B) 3TO YUCJIOBBIE JAHHBIE, C KOTOPBIMU MO>KHO OCYLIECTBIISATh
MaTeMaTUYeCKHe oreparuu

5. HomMuHaneHble TaHHBIE COlEpKaT

= a) HAMMEHOBAHUS KaTeropuii

0) TOJIbKO BEILIECTBEHHBIE YUCIIA

B) TOJIbKO CTPOKH B BUJI€ TEKCTOBOM HH(pOpManuu
I') TOJIBKO AEUCTBUTEIIBHbBIE YNCIIA

[lepeueHb TeM KOHTPOJIBHBIX PA0OT MO AUCHUIUTMHE 00YYaIOIINXCS 3209HON POpPMBI
oOydeHus1, IpeICTaBICHbI B Ta0mie 19.
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Tabnuia 19 — IlepeueHb KOHTPOIBHBIX PabOT

Ne n/mt [TepeuyeHb KOHTPOIBHBIX pabOT

He npenycmorpeno

10.1 Meroauyeckue MaTEpHUANbl, OMPEICISIIONINE MPOIEAYPHl OICHUBAHHS WHINKATOPOB,
XapaKTepU3yoIIUX d3Tanbl  (GOPMUPOBAHMUS KOMIETEHIIMH, CcOAepX aTcsi B  JIOKAJIbHBIX
HopMmaTtuBHBIX akTax ['YAII, pernameHTUpYIOMKX MOPSIAOK U MPOLEAYPY MPOBEACHUS TEKYIIETO
KOHTpPOJIS YCIIEBAEMOCTH W MTPOMEKYTOUHOM aTTecTanuu ooydaronuxcs ['Y ATl

11. MeTonuueckue yKa3aHus 1l 00y4JarONIUXCsl IO OCBOSHUIO JTUCIIUTIITUHBI

11.1 Metoauueckue yKa3zaHUS sl OOYYaIOUIMXCS 10 OCBOCHHUIO JIEKIIMOHHOTO

MaTepuana

OcHOBHOE Ha3HA4Y€HHUE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
riy0oKoe U sCHOE M3JI0KeHHe ydeOHoro Mmartepuasa. Ha3HaueHHe COBpEMEHHOW JEKIUH B
paMKax JUCHUIUTMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(OPMAIHMIO MO TeMEe, a B OCBOCHHHU
(GyHIAaMEHTAJIBHBIX [pPOOJEM JUCLUUIUIMHBI, METOJO0B HAY4YHOTO IIO3HAHUS, HOBEHIIHMX
JTOCTIDKEHUHM Hay4YHOH MbIciH. B yueOHOM mporecce JIEKIus BBIOIHIET METOI0JIOTHYECKYIO,
OpPraHU3aLMOHHYI0 U UHPOPMALMOHHYIO (YHKUUHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpETHOW 007acTé 3HaHWA, €€ MpOOJEMBbI, AeT LENbHOE IPEJCTaBICHHE O TUCIMILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUILINHAMM.

[Tnanupyemsble pe3yabTaThl IPU OCBOCHUHU 00YYalOIMMHKCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPENEISIETCS LEIEBOM YCTAHOBKON K KaX /101 KOHKPETHON TEME;

— TOJy4YEHHE OIbITa TBOPUECKONU PabOTHI COBMECTHO C IIPENOaBaTeleM;

— Dpa3BUTHE MNPOPECCHOHAIbHO-IEIOBBIX  KauecTB, JIIOOBU K  IpeaMery u
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBILLITICHHUS.

— TOsBJIEHHUE HEOOXOAUMOI0 HHTEepeca, He0OOXOIMMOTO JIsl CAMOCTOSITENIbHON paboThI;

— TIOJydyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHUsSI HAyKU U TEXHUKH U O
IIPOTHO3€ WX Pa3BUTH Ha OJMIKAIINeE TOJIbI;

— HAY4YUThCS METOJMYECKH O0OpaldaThiBaTh MarepHasl (BbIAEIATH IJIABHBIE MBICIH U
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh HX B  Pa3IUYHbIX
¢bopMyIMpoBKax);

— TOJIyuYeHHE TOYHOI'O OHUMAaHUs BCeX HEOOXOMMbIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JEMOHCTpPALMEN  CIIAWAOB H
UCMOJb30BAHUEM DPA3/laTOYHOIO MaTepuaia MpH MPOBEACHUU KOPOTKUX JAHUCKYycCHH 00
O0COOEHHOCTSIX MPUMEHEHHUS OT/AEIbHBIX TEMATUK 10 TUCIUIUINHE.

CrpyKTypa IpeioCTaBIeHN JIEKIMOHHOTO MaTepraa;

— JIEKIIUM COTJIaCHO paszzenam (Tadi.3) u temam (Tabmn.4).

11.2 Metoauveckune ykazaHHS A1 OOYYAIOIIMXCS MO BBIMOJHEHUIO JTaOOPaTOPHBIX

pabot

B xopne BblmosiHEeHUs J1abopaTOpHBIX paboT oOOyyarouuiicss OOJKEH yrayOuTh u
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBIAJETh COBPEMEHHON METOJMKOW U TEXHUKOM
IKCIIEPUMEHTa B COOTBETCTBHHM C KBATU(UKAMUOHHOW XapaKTEPUCTUKOW OOydJaromerocs.
Brimonunenue mabopaTopHbIX pabOT COCTOUT W3 AKCIEPUMEHTAIbHO-PAKTHYECKON, pacyeTHO-
AQHAJIMTUYECKOM YacTel N KOHTPOJIBHBIX MEPOIPUSATHH.

Brimonnenue m1abopaTOpHBIX pabOT OOYYAIOIIMMCS SIBISETCS HEOTHEMIIEMOW YacThIO
W3YYCHHS JUCIUIUIMHBI, ONpenesieMOl ydeOHBIM IIaHOM, W OTHOCHTCS K CpEACTBaM,
00ecreunBarOIIUM PElIeHUE CIIEAYIONUX OCHOBHBIX 3a7a4 00y4aroerocs:
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— npuOOpeTeHHWEe HABBIKOB HCCICIOBAHUS TMPOILECCOB, SBICHHA U  OOBEKTOB,
M3y4aeMBbIX B pAMKaX JTAHHOW NUCLUIIJIUHBIL;

— 3aKpCIICHHUEC, PA3BUTHUC W ACTAIM3alNA TCOPCTUICCKUX 3HaHI/II71, IMMOJIYYCHHBIX Ha
JICKLIUSIX;

—  MOJy4eHHe HOBOW MH(OPMAIIUH [0 H3yIaeMOM TUCIUILIHHE;

— npuoOpeTeHHWEe  HAaBBIKOB  CAMOCTOSATENBLHOH  paboThl ¢ JabOpaToOpHBIM
000pyIOBaHUEM H IPUOOPAMH.

3agaHue K BBINOJHEHUIO J1a00paTOPHOI padoThI BbIIAETCS IIPENOAABATEIEM B HaUaje
3aHATUS B COOTBETCTBUM C IJIAHOM 3aHATUH. TeMbl 1a00opaTOpHBIX pabOT MpHBeIeHB! B Ta0I. 6
JAHHOM MPOrPaMMBl.

KoMIUIeKT TUITOBBIX 3aaHuid (JTa0OpaTOPHBIX padboT)

JlabopaTopHas pabora 2.1 [Touck 1aHHBIX

JlaGoparopHas paboTa CHUTAETCS BBIIIOJIHEHHOM, €CIIH COOTBETCTBYET CJICYIOIIM KPUTEPHUAM:

— HUMCECTCA IIOCIACHOBATCIIBHOC OIIMCAaHUC BBIIIOJHCHUA 3aJaHusd, KEDKZILIﬁ mrar OIIMCaH
IMMOJIHOCTBIO U JOCTYIIHBIM A3BIKOM, 000CHOBaHbBI BCE ﬂeﬁCTBHﬂ;

— IIPHUBCACH CKpI/IHH_IOT/J'II/ICTI/IHF KoJa H/unu CKPHUHIIOT pa60qero mnponoecca B
aHAJUTUYECKOH Tu1aTdopme;

— B 3aKJIOUYCHUH T[PUBCIACH KpaTKI/Iﬁ aHaJIM3 IOJYYCHHOI'0 Jgarace€ta, a HMCHHO
I/IH(1)OpMaI_II/II/I O Ka4YeCTBC U KOJHUYCCTBC MNAHHBIX, KpAaTKasd aHAJIMTHKA ITOJYYCHHBIX

JaHHBIX.
B npoTuBHOM cityyae 3alaHue CUUTACTCS HE BBIIIOJIHEHHBIM.

Beirpy3uts BakaHcuu ¢ pecypca httpsi//dev.hh.ru 11 BakaHCHMM 110 HAIPaBJICHUIO
MOJITOTOBKM  (HAampuMep, HHKEHep-WIeKTpHUK). OnpeaenuTbs Mnopor 3apabOTHONW IUIaThl C
nomotipio Python. B anamutudeckoii miatpopme KNIME B dopmate .png BeIrpy3UTh TaOIHUILYy
C HaUMEHOBaHMEM BakaHCHH, ee id, ypoBHEM 3apabOOTHOU IuIaThl U ropoaoM. OTCOpTUPOBAThH
BaKaHCHUHU I10 YPOBHIO 3apa00THOM Iuiatel. B oTuere mpuBectu ckpuH OsokHOTa Python, ckpun
pabouero npoiiecca ¢ NOsICHEHUEM paboThl y3I1a, €ro HaCTPOEK U BBITPYKEHHOE N300pakeHUH B

¢dbopmare .png.
JlaGopatopnas padora 2.2 [locTpoeHnue 1amoopaoB

JlaGopaTopHas paboTa cunTaeTCs BBHIIIOTHEHHOMN, €CIIM COOTBETCTBYET CIIEAYIONTIM KPUTEPHIM:
— HMeEEeTCs MOCIEN0BATENIbHOE ONKUCAHNE BBINOJHEHUS 3aJaHMs, KAl [Iar ONHUCAH
MOJIHOCTBIO U JJOCTYIHBIM SI3bIKOM, 0OOCHOBaHbI BCE IEUCTBUS;
— TMPHUBENEH CKPUHIIOT Janmoopaa U onucaHa HHOOPMATUBHOCTh KaXK0W BU3yaJIU3aIliu;
— IPHUBEIEHO 3aKJIIOUEHHUE, B KOTOPOM COJIEPKUTCS KpAaTKUM aHainu3 famoopaa u ero

I_ICJICCOO6pa3HOCTL.
B mpoTuBHOM citydae 3a/jaHHE CUUTAETCS HE BHIIOTHEHHBIM.

Co3znare mambopi ¢ MCHOJNb30BaHUE MporpaMMmHoro obecreuenus: Tableau Public mns
U3MepeHuil MmoTpediieHnsl 3JIEKTPOIHEPTUU B HEKOTOpoM JomoxossiictBe. Jlanubie (BigData)
IIPUBEICHBI C MUHYTHOHN NEPUOAUYHOCTHIO, coOpaHbl 3a 4 roja:
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set

Heo6xoauMo mpoaHanu3upoBaTh JaHHBIE, B TOM 4YHCJIE€ HAa HaJIW4YMe ITYCTHIX sSYeekK,
MOCTPOUTH JAambopa. Busyanuzauust gomkHa oTtoOpaxkaTh HHQOpMATHBHBbIE Tpa@HUKH, B TOM
qucIie ¢ OLIGHKOM pe3epBa aKTMBHOM, peakTUBHOM MomHocTH. Ha nambopae npuBect He 6osee
5 rpauKoB, MOACHUTH UX HHPOPMATHUBHOCTh B ordere. ['0TOBBIA namOopn pa3MecTHTh B


https://dev.hh.ru/
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set
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obake Tableau, mpuBecTH CKpHH AanIbOpaa U CCHUIKY B OTYETE.

JlabopaTopHas padora 2.3. [IpenoopadoTka U aHAJIN3 TAHHBIX

Ha60paT0pHa;1 pa60Ta CUHUTACTCA BLIHOJ’IHGHHOﬁ, €CJIM COOTBETCTBYCT CJICAYIOUIUM KPUTCPUAM:

— UMEETCs MOCJIeIOBATEILHOE OMMCAHNE BBITTOJIHEHUS 3aJaHMsI, KOKIBIN [Iar OMUCcaH
MOJTHOCTBIO M JIOCTYITHBIM SI3bIKOM, 0OOCHOBaHBI BCE JICHCTBUS;

— TIPUBEACH CKPUHIIOT/JIMCTHHT KOJIa MM CKPUHILIOT pabovero mporecca B
AHATUTUYIECKOU TaTdopme;

— TIpUBEJICHA CTaTUCTUYECKass HHPOPMAIHS O JaHHBIX (pa3MEpHOCT JIaTacera,
HaMMEHOBAHUE CTOJIOIIOB HA PYCCKOM SI3bIKE C TIOSICHEHUSIMHU, CTATHCTUKA T10 CTOJIOIAaM C
YHCIIOBBIMU JAHHBIMU, KATETOPUATbHBIC IIEPEMEHHBIC TIPUBEICHBI K YUCIICHHOMY BHU]TY);

— TIPUBEICHO HE MEHee 3 BU3YyaIN3allui C TOJPOOHBIM ONMCAHUEM M UX aHAIU30M;

— apryMEHTHPOBAHO BhIOpaHbI HaHOOJIEE BaXKHBIC TPU3HAKH (HE MeHee 4)

— B 3aKJIFOYCHUU NPUBEICH KPATKUI aHATIN3 JaTaceTa, BhIJCIICHBI [IeJIeBas TIepeMeHHas U
MPHU3HAKH, PEIOKEH JalTbHEH crioco0 aHaM3a JTaHHBIX.

B npoTuBHOM citydae 3a/laHue CYMTACTCS HE BBITIOJTHCHHBIM

BoINonHUTE 3arpy3Ky JaHHBIX, IPOBECTH AHAJIN3 HA MOJHOTY, 3aII0JHUTh IIyCThIC TYEHKHU
(BLI60p croco0a 3aIoIHEHUs TUeeK JOJIZKCH OLITH apFYMeHTI/IpOBaH), IIOCTPOUTH HC MCHEC IIAATH
MH(POPMATHUBHBIX BH3yalIM3alui (TEIUIoBas KapTa, SANIMK C YyCaMH, KpYyroBas IuarpaMma,
rucrorpamMma nu I[p.) JJI1 OOCHKH Ba’>XHOCTHU IMPHU3HAKOB. O003HaYNUTE LEJICBYIO NEPEMCHHYIO U
IIpU3HAKHU.

Pabora Moxer OBITh BBINOJHEHA KaK Ha aHAIUTHYECKON HJ'IaT(I)OpMC, TakKk U C
IIPUMEHEHUEM SI3bIKa MporpaMMupoBanus. O0s3aTeNIbHO peaqn30BaTh HE MEHEE JIBYX T'pauKoOB
C moMolblo Oubnuorexku seaborn st Tex, KTo padoraer Ha Python. Coxpanute xon wim
pesynbTarel aHanm3a B KNIME, onn npuroasites s cinenyromeii paboTsl.

JlaHHBIE MOXKHO B35ITh C OTKPBITOTO pecypca Kaggle mo Beibopy:
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/

JlabopaTopuasi pa6ora 2.4. [IpequkTHUBHBII aHa/Iu3. 3a7a4a perpeccun

JlaboparopHasi paboTa CUMTAETCS BBIMIOJHEHHOM, €CIIH COOTBETCTBYET CIEIYIOIINM KPUTEPHSIM:

— HMeEEeTCsl TIOCIIEIOBATEIbHOE ONMMCAHUE BBIMOJHEHUS 3aIaHMs, KXl 1Iar OMucaH
MOJTHOCTBIO M JIOCTYITHBIM SI3bIKOM, 0OOCHOBAHBI BCE JICHCTBUS,

— TpHUBENCH CKPUHIIOT/TUCTHHT KOJa WJIM CKPHUHIIOT pabouyero rmpoiecca B
aHAIUTUYECKOU TIaTdopme;

— TpHBEICHA cTaThCTUYeckas MH(OpMaIMs O JaHHBIX, BHIOpaHa IieNeBas MEepeMeHHas U
MIPU3HAKY;

— o00ydeHo He MeHee TpeX MojieJIel perpeccuu,

— TMpoOBEJEHAa OIleHKa TOYHOCTH pabOThl  aJTOPUTMOB, apPTyYMEHTHPOBAH BBIOOP
ONTUMAIBHON MOJIENH;

— B 3aKJIIOYEHUHU NPUBEACH KPATKUM aHAJIU3 J1aTaceTa, BBIJICICHBI 1IeJIeBas NepeMEHHas U
MIPU3HAKH, ApTYMEHTHUPOBAH BHIOOP PEIEBAHTHOW MOJIEIN MAIIMHHOTO O0yYeHHS.
B mpotuBHOM cilydae 3a1aHNE CUNTAETCS HE BBHITTOJIHEHHBIM

Jns  mamseix  https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature,
O0YyYHTb TPU MOJIENTU MALTMHHOTO 00yueHHsl (PErpeccun) U OLIEHUTh TOYHOCTh pabOThI MOJIEIEH.


https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set
https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature
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Bri6path onTHManbHyt0, COXpaHUTh 00YYCHHYIO MOJICTTb.
Pabota moxer OBITH BBIOJTHEHA KaK HAa AaHAIWTUYECKOW IIaThopme, Tak U C
IIPUMEHEHHUEM S3bIKa IporpammupoBanus. CoxpaHute KoJ Uiy pe3ynbrarsl aHanuza B KNIME.

JlabopaTopHas pabora 2.5. 3agaua kiaaccupukanumn

JIaGoparopHast paboTa CUMTACTCS BBIIOJIHEHHOM, €CJI COOTBETCTBYET CIEIYIOIIUM KPUTEPUSIM:

— UWMEETCsl MOCIeI0OBAaTeIbHOE ONMMCAHUE BBIMOJHECHUS 3a/IaHUsl, KQXIBIN IIar onucaH
MOJTHOCTBIO M JIOCTYITHBIM SI36IKOM, 0OOCHOBAHBI BCE JICHCTBUS;

— TpHUBENCH CKPUHIIOT/TUCTHHT KOJa WJIM CKPHHIIOT pa0ouyero Imporecca B
AHAJTUTHYECKOU TUIATPOPME;

— TpHBEICHA CTaThCTUYecKkas WH(OpMAaIWs O JaHHBIX, BHIOpaHa IielieBas MEPEMEHHAs U
MPU3HAKY;

— 00y4eHO He MEeHee TpeX MOJEIeH perpeccum,

— TpoBelIeHa OIEHKAa TOYHOCTH palOThl  aJTOPUTMOB, apryMEHTHPOBAH  BBIOOP
ONTUMAIILHOW MO/IEIIH;

— B 3aKJIIOYCHHUHU TPHUBEIICH KPATKUIl aHAIU3 JlaTaceTa, BhIICIICHBI IIeJIeBas IepeMEHHAs U
MPU3HAKH, APTYMEHTUPOBAH BBIOOP PEIIEBAHTHOW MOJICITH MAITUHHOTO O0YYCHHUS.
B mpoTuBHOM citydae 3aJjaHie CIMTACTCS HE BBITOJIHCHHBIM

s nanneix https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-
classificationoOyuuts 3 Mozjenr MamMHHOTO 00y4YeHUs (KIacCH(PHUKALUK) U OLICHUTh TOYHOCTb
paboTbl Mozeneil. BeiOpaTh onTuMalibHY0, COXPaHUTh O0YYEHHYIO MOJieb. JaHHbIE TpeOyroT
MpeABapPUTEIILHON 00pabOTKH

PaGota Moker ObITh BBINOJIHEHAa KAaK Ha aHAIMTUYECKOM Iuiatdpopme, Tak U ¢
IIPUMEHEHUEM s3bIKa IporpammupoBanus. CoxpaHute Ko Uiy pe3ynbrarsl aHanuza B KNIME.

JlabopaTopHasi pa6oTa 2.6. AHAJIN3 BPEeMEHHOr0 psijia

JlabopaTopHast paboTa cYMTAETCs BBINOIHEHHOM, €CIIM COOTBETCTBYET CIEAYIOIUM KPUTEPHSIM:

— HMCECTCA IOCICIOBATCIBHOC OIIMCAHMEC BBIIIOJIHCHUA 3aJaHUA, Ka)KHBIﬁ mar omnucaH
MOJIHOCTBIO U JOCTYIIHBIM S3bIKOM, 000CHOBaHEBI BCE HeﬁCTBHH;

— IIPUBCIACH CKpI/IHI_HOT/J'II/ICTI/IHF KOJZia NJIM CKPpUHIIOT aHAJIMTUYECKOU HHaT(I)OpMBI;

— IIPUBCJACHA BU3YyaJIU3alllH, ITO3BOJIAIOIMINUC [TPOAHAIIN3UPOBATDH 0COOEHHOCTH BPEMCHHOT'O
psna;

— B 3aKIIIOYCHUU NTPUBCIACH KpaTKI/Iﬁ aHaJIu3 reHepaI_[I/II/I/HOTpe6HCHI/I$I OJICKTPOOHCPI'UH,
MMPUBCACHBI PCKOMCHAAIINU I10 ITOAACPKAHNIO MOIITHOCTHU B BHCKTqueCKOﬁ CCTU

B IMPOTHBHOM CJIy4ac 3aJaHuC CYUTACTCA HC BBIIIOJTHCHHBIM

Jns  mamsaeix  https://www.kaggle.com/datasets/shenba/time-series-datasets mposectu
aHaJIM3 BPEMEHHON 3aBUCUMOCTH IPOU3BOJICTBA dJIEKTPOIHEPTUU.

Pabora MoeT OBITh BBEIIIOJIHEHA C NPHUMCHCHUCM A3bIKa ITPOrpaMMHUPOBAHUS. COXpaHI/ITC
KOJI

JladopaTopuasi pa6ora 3.1. O6pa6oTka H300paKeHUs!

JlaGoparopHasi paboTa CUMTaETCs BBIOJIHEHHOM, €CIIM COOTBETCTBYET CIEIYIOIIMM KPUTEPUSIM:
— HUMeeTCs MOCieI0BaTeNIbHOE ONKMCAHUE BBIMOJIHEHUS 3a/laHusl, KaXAbli IIar onucaH
MOJHOCTBIO U JOCTYITHBIM SI3bIKOM, 0OOCHOBAHBI BCE JICHCTBHUS;
— TpUBEAEH CKPUHIIOT/IMCTUHI KOJAAa WIM CKPHUHIIOT paloyero mporecca B
aHAJTUTHYECKON TIaThOopMe;
— B 3aKJIIOYEHUH IPUBEACH KPaTKUN aHaJIN3 IPUMEHEHUs (PUIBTPOB U1 U300paKEeHHUS.


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
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B IIPOTUBHOM CJIy4ac 3aJaHUC CUUTACTCS HE BBIIIOJTHCHHBIM

CrenepupoBarh ()OTO HYeIOBEKa C TOMOIIBIO pecypca, MO3BOJISIOUIETO T'€HEPHUPOBATH
auio  deioBeka: https://thispersondoesnotexist.com. 3arpysuts wusobpaxkenue B Python.
[IpuMeHUTh KOHBEpPTALMIO B UYEPHO-OENbId BEKTOPHBIN (popmat. BeIrpy3uts n300paxkeHus B
¢dopmare png. [IpumenuTs Kk portorpaduu yetbipe puinbTpa Ha BeIOOP. Pe3ynpTaThl NpuMeHeHUs
(GUIBTPOB TaKKe BHITPY3UTH B hopmarte png. B oTueTe mpuBecTH Ko 1 H300pasKeHHUS.

[IpuMensieTcs TEXHOJOTUS JUIsL peanu3alud IPONYCKHOM CHUCTeMbl B LEX JUId
OTpaHUYEHUS JIOCTYIA K CI0)KHOMY 000PYAOBaHUIO.

JlaGopaTopHnas pa6ora 3.2. Knaccupukauus u3odpaxeHuii

JlabopaTopHast paboTa cuuTaeTCs BBHITIOTHEHHOH, €CIIA COOTBETCTBYET CIECAYIOIINM KPUTEPHSIM:

— HUMeeTCs MOCieI0BaTeNIbHOE ONMKUCAaHUE BBIMOIHEHUS 33/1aHUs, KaXKIbIH IIar omnucaH
MOJTHOCTBIO M JIOCTYITHBIM SI36IKOM, 0OOCHOBAHBI BCE JICHCTBUS;

— TpHUBEACH CKPHUHIIOT/TUCTHHT KOJa WM CKPHHIIOT pabdodyero Imporecca B
AHAIUTUYECKOM MIaTdopme;

— oOyueHa cBepTOYHAas HEHPOHHAS CETh WM MPUBEACH aITOPUTM Kiaccu(DUKaIHiz
M300paXeHH B aHATMTUYECKON MmIaTdopme;

— TMpoBeJeHa OIEHKAa TOYHOCTHU PAa0OTHI aJrOpUTMOB, 0OOCHOBAH BHIOOpP MapaMeTpoB
HEUPOHHOW CETH;

— B 3aKJIIOYCHUW  TPHUBEACH KPATKHHA aHAU3 JaTacera, OICHKa TOYHOCTH PaboThI

aIropuTMa, APryMEHTHUPOBAH MPUHIUI OCTPOCHUSI HEHPOHHOU CETH.
B MNPOTUBHOM CJIy4ac 3aJaHUC CHUTACTCS HC BBIIIOJTHCHHBIM.

OOyunTh MOZAETH KITacCU(PHUKAIIMHA N300paKeHH, UCTIONB3Ys OnbmuoTeKky keras Ha si3pIke
nporpamMmmupoBanus Python wnm ananmutmyeckyro miardpopmy KNIME. Busyanusuposatb
n300pakeHusi, 00y4UTh MOJIENb, OLEHUTh TOYHOCTH PaboThl Mojeneil. [lomy4unts pesymbraT
TOYHOCTH 10 METpHUKe Accuracy He MeHee 75%.

JlaHHbIE MOXHO B3ATh C OTKpHITOro pecypca Kaggle mo Bei6opy:
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

JlabopaTopHas padora 4.1. BBenenue B 00padoTKy eCTECTBEHHOIO SI3bIKA

JIaboparopHasi paboTa CYMTACTCS BBITOJIHCHHOM, €CJTH COOTBETCTBYET CIICTYIOIIIMM KPUTEPHSIM:

— HWMEETCs MOCIeIOBATeIbHOS ONMCAHUE BBIMTOJTHCHUS 3aJIaHUsl, KaXIBIN IIar onucaH
MOJTHOCTBIO U TIOCTYITHBIM SI3bIKOM, 0OOCHOBAHBI BCE IEHCTBUS;

— TMPUBENCH CKPUHINOT/JIMCTUHT KOJAa WJIM CKPUHIIOT pabodero mpoiecca B
aHAJTMTUYIECKOH TuIaTdopme;

— B 3aKJIFOYCHUU IIPpHUBCICH KpaTKI/Iﬁ aHaJIn3 MPHUHAIJIC)KHOCTHU TEKCTa K
AIIEKTPOIHEPTETUYECKON TEMATHKE.
B IIPOTUBHOM CJIy4ac 3aaHUC CUUTACTCS HE BBIITIOJTHCHHBIM

Bremmonnute ananu3 Tekcta crateil. C pecypca https://elibrary.ru/defaultx.asp? ckauate 10
cTaTedl 1Mo TPOQWII0 MOATOTOBKH (0003HAYMTH HAYYHYIO TEMAaTHKY, HalpuMep, pelieiHas
3aIuTa), mepeBecT B popmar .txt. 3arpy3uTh TEKCT, UCHONB3Ys OnbnnoTeky pandas. [IpoBectu
aHaJIM3 COOTBETCTBHSI TEKCTOB IO HawOOJee YacTo MOBTOPSIONIMMCS cioBaM. [l 3Toro
HE00X0IUMO:

e U30aBUTHCS OT HHOCTPAHHBIX CJIOB (€CIIH 9TO HEOOXO0IUMO);


https://thispersondoesnotexist.com/
https://www.kaggle.com/datasets/christianvorhemus/industrial-quality-control-of-packages
https://www.kaggle.com/datasets/christianvorhemus/industrial-quality-control-of-packages
https://www.kaggle.com/datasets/ravirajsinh45/real-life-industrial-dataset-of-casting-product
https://www.kaggle.com/datasets/ravirajsinh45/real-life-industrial-dataset-of-casting-product
https://elibrary.ru/defaultx.asp
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® MOXHO OTOPOCHUTH CTPOKH, JUTMHHEE, HanpumMep, 550 cHMBOJIOB;

® T[epeBeCTH BCe OYKBHI B HIKHHUU PETHCTD;

e yOpaTh CTOII-CIIOBA,

® IPOBECTH MPOLEAYPY JICMMAaTH3AIHH;

e BrBectn 50 Hambosee yacTo BeTpewarommxcs cioB. Ilo HUM W mpoBecTH aHanM3 Ha
COOTBETCTBUE TEKCTA CTAaThbHU HAIIPABJICHUIO [TOATOTOBKH U (WJIM) HAYYHOH TEMaTHUKE.

BoinosiHeHue J1a00paTOPHOM padoOThl COCTOUT U3 TPEX ITAIOB:
—  aHaJUTHYECKOro;
— pacueTHO-rpapHUuecKoro;
— KOHTPOJIbHOI'O B BUAC 3allIUTBI OTUCTA.

Crpykrypa u ¢dopMa oT4eTa 0 1a00pPaATOPHOIi padoTe

Otuer o nmabopaTopHOi paboTe TOKEH COAEPIKATh: TUTYIBHBIN JINCT, OCHOBHYIO 4acTh,
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIECIOBAHHMA.

Ha mumynonom naucme NOMKHBI OBITh YKa3aHbI: Ha3BaHWE UCIHIUIMHBI, Ha3BaHUE
nabopaTopHOil pa®oThl, (aMHIMs M WHHULOUAIBL IpernojaBarens, (aMWwinsg W HWHHIUAIBI
CTY/IEHTa, HOMEp €r0 y4eOHOH IPpyIIIbI U JaTa 3alIuThl PaOOTHI.

Ocnosnasi uacms JOJDKHA COAEpXKATh 3a/JaHue, pe3yibTaThl AKCIEPUMEHTAIbHO-
MPAKTUYECKON pabOTHI, pACUETHO-aHAIUTUIECKHE MaTepPHaIbl, TUCTUHT KOJa/CKPHH SKpaHa.

Bbi600bl IO TIpOAE€TaHHON paboTe MOJKHBI COJEpPKAaTh OCHOBHBIE DPE3YJbTATHI II0
pabore.

TpeboBanus K 0hopMIIEHNIO 0TYETA 0 JA00PATOPHOI padoTe

TuTynpHBINA TUCT OTYETA JOJDKEH COOTBETCTBOBATH IAOJIOHY, PUBEACHHOMY B CEKTOPE
HopMaTuBHOM nokymenrtaruu ['Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JIOJHKHO OBITH OQOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBENEHBI B CEKTOpe HOpMAaTUBHOM JnokymeHTauuu ['YAII
https://quap.ru/standart/doc

IIpu ¢dopmMupoBaHMN CNHCKAa UCTOUYHUKOB CTYJEHTaM HEOOXOIUMO PYKOBOICTBOBATHCS
tpeboBanusmu cragmapra ['OCT 7.0.100-2018. ITpumepsl opopmiieHHs] CHUCKAa HWCTOYHHKOB
NpUBE/ICHBI B CEKTOpe HOpMaTuBHOMU nokymenTanuu ['Y ATl https://quap.ru/standart/doc

11.3Meromuyeckre ykazaHusi JUIsl OOYYAIOMIMXCS MO TPOXOXKACHUIO CAMOCTOSTEIHHOMN

paboThI

B xone BBITIOJIHEHHS] CaMOCTOSITEILHOM pabOThI, 00yJarONIUCs BHITIOIHAET paboTy 1o
3aJJaHUI0O M TIPU METOJUYECKOM PYKOBOJCTBE IpErojaaBarelis, HO 0e3 ero HemocpeCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme 0OydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTIOYATh B C€0S1 KOHTPOJIBHYIO PaboTYy.

B mnporecce BBIMONHEHHUsI CaMOCTOSATENbHOW paboOThl, y oOyuatomerocss (GpopMmupyercs
1enecoo0pa3Hoe IIAHUPOBaHKUE PabOUEro BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHMM M CHCTEMAaTH3alUU NpUOOpeTaeMbIX 3HAHHH, 00eCreuyuBaeT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B MEpUOJ OOy4YeHHUsS, IOMOTraeT MOJYYHUTh HAaBBIKK MOBBIIICHUS
pohecCHOHATEHOTO YPOBHSL.

MertoauyeckMMH ~ MaTepualaMH,  HAlpaBISIOUIMMH  CaMOCTOSATENbHYIO  paboTy
00y4aroIuX CASIBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHa 1o JUCIUILIMHE

Komnnexm 3a0anuil 015 6binonHeHUs: CamocmosimeibHou pa607’l’Ibl


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc
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Camocmosamenvras pa60ma cyumaemcA Gbll’IOJZHeHHOﬁ, eciu cmy()eHm 6bINOJIHUNL 6C€ NYHKMbL 8
coomeemcmaeuu ¢ 3a0aHuem

3ananme 1. Tema 1.1 [IppumeHeHne TEXHOJIOTUI HCKYCCTBEHHOI0 MHTE/LIEKTA B
3JIEKTPOIHEPreTUK

[ToAroToBUTH KOHCIIEKT C HCMOJB30BaHuEM pecypco Snnekc/lucka/Google [lucka B popmare
TaOJIUIIBI:

Nen/n  |HarMeHOBaHME TEXHOJIOTHU KpaTKOQ OITMCaHHuE HpI/IMeHeHI/Ie B DJICKTPOSHEPICTUKE

1

2

B koHCHeKTe TOKHO OBITh OTPaXEHO HE MEHEE / TEXHOJIOTHIA.

3aganue 2. Tema 2.1 MeToabl 00padoTKH JaAHHBIX

[ToAroToBUTH KOHCIEKT-IIMAPTAIKY ¢ OCHOBHBIMH METOJIaMHU MOATOTOBKU JAHHBIX IS
oOyuenusi. @opmar BHIIOTHEHUS KOHCIIEKTA - IPOU3BOJIBHBINA: MOKHO O(DOPMUTH B BUJIE
MEeYaTHOTO WJIM HAIIMCAHHOTO OT PYKH, MOXHO B ()OpME TAOIHIIBI.

ITpumep:
Nem/m  [[IpoGiema Kak ee pemmnth? (Kakos pe3ynbraT?)
1 IlycTele suelku BanonHUTh 0 (He 0ueHb yJ0OHO, TepsIeTCst TOUHOCTH)
BaIlOIHUTH MEANAHHBIM 3HAUCHHEM (HE YYUTHIBAOTCS IPYOBIC TPOMAXH)
3aM0THUTH CPEIHUM 3HAUSHNEM (YUHTBIBAIOTCS IPYOBIe TPOMaxH)
'Y nanenue sueex (oTeps AaHHbBIX)
2

3aganue 3. Tema 2.2 MeToabl BU3YaJIH3aIUHU TAHHBIX
[ToaroToBUTH KOHCIIEKT C UCTIONB30BaHUEM pecypcoB SAnnekc/lucka/Google [lucka B popmare
Tabmuipl. B KoHCIEKTe 10KHO OBITH OTpaykeHO He MeHee 7 MeToJioB. [Ipumep:

Nem/m  |[Metop BU3yanu3auu [Mpumep-KapTHHKA Haznauenne DyHKIHA 11 ONOIHOTEKA
B Python (KNIME)

1 T'ucrorpamma O # s paccay corssiv wacen Ompenenenne matplotlib - hist

X = np.randov.nornalisizes100e)

pacnpenenenust  |(InteractiveHistogram )
BEJTMUUHBI

3aganue 4. Tema 2.3 AJIrOpuTMBI perpeccun

[ToAroTOBUTH KOHCIIEKT IO 0a30BBIM aJITOPUTMaM PErpeccHu, HCIONb3ys pecypc https://scikit-
learn.org/stable/, ¢ uconp3oBanuem pecypcos Aunmexc/Iucka/Google [lucka B hopmare
TaOIUIIBL:

Nem/m  |Anroputm Dynknus u 6ubanoreka B Python  [Kparkoe onmcanne  |OcobeHHOCTH
(KNIME)
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3aganue 5. Tema 2.4 Anropurmsl KiaccuuuuponBasia

IToAroTOBUTh KOHCHEKT IO ©a30BBIM adrOPUTMaM KJIACCH(UKAIMK, HCIOIb3YsS pecypc
https://scikit-learn.org/stable/, ¢ wucnoas3zoBanmem pecypcoB SAumexc/Iucka/Google [ucka B
dbopMate TaOIHIIBL:

Nem/m  |Anroputm Dyuknus u 6uoamoreka B Python  [Kparkoe onmcanue  |{OcobeHHOCTH
(KNIME)

3aganue 6. Tema 2.5 AropurmMsl KjacTepu3anun

IToAroTOBUTH KOHCIIEKT 10 0a30BBIM alrOPUTMaM KIIACTEPU3AIlMH, WCIOIB3YsS pECype
https://scikit-learn.org/stable/, ¢ wucnonp3oBanrem pecypcos Sumexc/lucka/Google Jlucka B
dbopmate TaOIHIIBL:

Nen/m  |Anroputm Dynkuus u 6udamoreka B Python  [Kparkoe onmcanne  |{OcobeHHOCTH
(KNIME)

3aganue 7. Tema 2.6 OneHKa TOYHOCTH AJITOPUTMOB

[ToaroTOBUTH KOHCHEKT-IIIAPTAIKY C OCHOBHBIMH METOJAMH OIEHKH TOYHOCTH aJITOPUTMOB
perpeccuy, KinaccupukanMu M Kkiactepusanuu. Popmar  BBIIOJHEHUS KOHCHIEKTa -
MIPOU3BOJILHBIA: MOXKHO O(OPMHUTH B BHJE TEYATHOTO WJIM HANMCAHHOTO OT PYKH, MOXHO B
¢dbopme TaOIHUIIBL.

3aganne 8. Tema 3.1 Heiiponnble ceTH /I aBTOMATH3allUM TPOLECCOB B
3JIEKTPOIHEPreTHKe

[ToaroroButk pedepar Ha TeMy «HelipoHHbIE ceTH a1 aBTOMaTH3aH IPOLIECCOB B
JIEKTpOIHEpreTuke». PaboTa BHIMONHAETCS B I€4aTHOM BapHaHTe.

[IpumepHoe conep:xanue pedepara

1 Bezenue.

KopoTtko pacckazaTe 0 BOZBMOXXHOCTSIX COBPEMEHHBIX HEHPOHHBIX CETEl M 0 BO3MOXKHOCTH HMX
MIPUMEHEHHUS

2 HelipoHHBIE CETH B 3JICKPOIHEPTETHKE

[IpuBecTn mpuMepsl MPUMEHEHHUs] HEMPOHHBIX CeTel: MmoMouls NpuHATHS pemenus, 10T,
KOMBIOTEPHOE 3pEHHE U M. - B 3JIEKTPOIHEPTETHKE.

B pa3znene moryt BBOIUTCS OAPA3AEIbI

3 3akio4eHue.

B 3akiroueHnu KOpOTKO MOJBECTH UTOTH 110 KaXKAOMY pasfeny pedepara

4 Jluteparypa.

VYkazaTh HCHONb3yeMble HUCTOYHHMKM B  cootrBerctBun ¢ ['OCT  7.0.100-2018 -
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe onucanue. O0mme TpeOOBaHUS W TIpaBUIIA
coctasnenus. B pedepare 101KHO OBITH

UCTOJIh30BaHO He MeHee 10 NCTOYHHKOB)
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[IpaBuna opopmienus pedepara
1 PabGota cnaercs B 3J€KTPOHHOM BHUE 00BEMOM HE MeHee 18 mucToB.
2 OdopmiieHue JaHcTa: OTCTYH clieBa — 3 CM, cipaBa — 1-2 cm, cHU3Y U cBepXy 2 ¢M
3 Hymepauusi: TUTYJIbHBIN JHCT CYUTAETCA MEPBBIM, HE HYMEPYETCs; COAepKaHUe — CTpaHHIIA
Ne 2
4 TpeboBanus Kk mpudTy
e ocHOBHOM TekcT: mpudr 14, TimesNewRoman, moyiyTopHblii UHTEPBa, BhIpABHUBAHUEC
10 [IUPUHE
e a03all C MOJIYTOPHBIM OTCTYIIOM
e 3aronoBku nuurytest CapsLock, mpudr 16, TimesNewRoman
e [OJNKCH K pUCYHKaM u Tabaumam: mpudt 12, TimesNewRoman, moayTopHbIii
UHTEpBAL;
e HyMmepauus TaOMUIl M PHUCYHKOB CKBO3Has. TalOnuubl M PHUCYHKH 00s3aTEIbHO
MO CHIBAIOTCS, TAK)KE YKA3bIBACTCSI HCTOYHUK, OTKY/IA B3AT PUCYHOK HIIM TaOIuIA.
5 B Tekcre yka3bIBalOTCS CCHUIKM HA HCTOYHUKH (KHUTH, CTaThU, MOHOTpa(uH, 3J1€KTPOHHBIE
pecypchl ¥ T.J1.) B BUJIE YKCIIa B KBAJPATHBIX CKOOKax (Hampumep, [1]), Hymepaius HCTOYHHKOB
cKkBO3Had. B pa3nene 5 ykaspiBaeTcs MpOHyMEpOBaHHBIN MepedyeHb UCTOUYHUKOB. [IpaBuna
odopmitenus o6udmuorpadun u pedepara nznoxensl B [OCT 7.32-2017 — CUBU . Otyer o
Hay4yHO-HCclenoBaTenbeckon padbote. Ctpykrypa u npasuia opopmienus, [OCT 7.0.100-2018 —
bubnmorpaduueckas 3anucek. bubmmorpaduueckoe onucanmne. OOmme TpeOOBaHUS U TpaBHIIA
COCTaBJICHHS.

3aganue 9. Tema 4.1 I'os1ocoBbIe NOMOIIHUKH B 3JIEKTPOIHEPreTHKe
[MonroroButh 3cce Ha TeMy «I((PEKTUBHOCTD BHEIPEHUS TOJIOCOBBIX ITOMOIIHUKOB B
ANEKTpO3HEpreTuKe» oobemoM He 6oiee 250-300 cros.
[TpumepHOe conepxaHue dcce.
- Bcerynnenue:

O (OpMYIHUPOBKA TEMBI;

O aKTyaJlbHOCTh TEMBI;

O PpacxXokJeHHe MHEHUH OTHOCUTEIHHO TEMBI;

O CTPYKTypa pacCCMOTPEHHS TEMBI U IIEPEX0]I K OCHOBHOMY CYKICHHIO.

- OcHOBHas 4acTh:

O CYXJICHHs (apryMeHThI), KOTOpbIe BbIaBHraeT aBTop (2 — 3), onpenencHue
OCHOBHBIX TIOHSATHH,

O HCIIOJIb3YEMBIX TIPU BBIABIKEHUH CYXKICHUH;

O JIOKa3aTeNbCTBA W TOJJICPKKH — (PAKTBI WM TNPUMEPHI, TOAIEPKUBAIOIINE
CYXXIIEHHE;

O paccMOTpeHHe  KOHTPapryMEeHTOB, WJIHM  IPOTUBONOJIOXKHBIX  CYKICHUH
(HeoO6XxoaMMO NoKa3aTh, IOYEMY OHM CJIadbl, @ YTBEP:K/IEHUE aBTOpa OCTAETCS B
cuie).

- 3akioueHue:

O TIOBTOPEHHE OCHOBHOTO CYX/ICHUS;

O OJHO WU JIBa MPEUIOKEHUS, pE3IOMUPYIOIIUE apIYMEHThI B 3aIIUTy OCHOBHOTO
CYXKIICHUS;

O oOlmee mpeaynpexaeHue O MOCISACTBUSAX HENPUHITHS BBIIBUTAEMOTO CYKICHHS
1 00IIIee 3aKITI0OYSHHE O TIOJIC3HOCTH JJAHHOTO YTBEPKICHHS

11.4 Meroauuecknue YyKazaHHsS [Uisi OOydYalOIUXCS MO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAaEMOCTH

Texymuii KOHTPOIb YCHEBAEMOCTH TPEAyCMATPUBAET KOHTPOJIh KauecTBAa 3HAHHM
00yJaromuXxcsi, OCYIIECTBIIEMOT0 B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHUS XOJla OCBOCHHS
TACIIATUIMHEL.


http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf
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B TeueHmne ceMecTpoB CTYICHTHI:

- 3AMIUIIAIOT JJAOOPATOPHBIC U IPAKTUYCCKHE PAOOTHI;

- BBITIOJIHAKOTCA CaMOCTOATCIIbHBIC pa60TBI;

- BBITOJIHAIOT TECTUPOBAHHMSI 10 MaTepraliaM JIeKIuK B cpeae LMS.

PesynmpTaThl TEKyIIEro KOHTPOJS COOOIIAIOTCS CTYAEGHTAM HEMOCPEACTBEHHO Ha
CIICAYIONIEM 3aHATUU. Pe3ynmpTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH YYUTBIBAIOTCS MPH
IIPOBEACHUH ITPOMEKYTOUHOM arrecTaluy. [Ipy HEMPOXOKAEHUN TEKYIIErO KOHTPOJIS CTYyIEHTY
CTaBHUTCS OIIEHKA «HEYJOBICTBOPUTEIBHOY.

11.5 Metoauueckue ykazaHUs I OOYYarolIUXCs IO MPOXOXKICHUIO MPOMEXYTOYHOM
aTTecTaluu

[IpomexxyTounast ~ aTTecTanus  OOy4YalIMMUXCA  MpeaycMaTpUBacT  OIICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOYy4EHHS MO AUCHUIUIMHE. OHA BKJIIOYAET B
ce0s:

— D9K3aMeH — ¢opMa OIEHKHM 3HAHWH, TMOJIYYEHHBIX OOYYalOIIMMCS B MPOIECCe
W3Y4YEeHUS BCEHM NUCHUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITENbHON paboThl, CIOCOOHOCTH
MPUMEHATh UX IS PEIICHUS NPAKTUYECKUX 3aJad. DK3aMeH, KaK IMPaBUIIO, IPOBOJIUTCS B
MEePUOJ PK3aMEHAIIMOHHON CECCHHM M 3aBEPIIACTCS aTTECTAllMOHHON OLICHKOW «OTIWYHOY,
«XOpOIIIOY, KyIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEIHHOY.

Jlyis momycka K 9K3aMeHY JOITYCKAeTCs CTYJASHT HEOOXO0JMMO BBITIOJIHUATE U 3aIIUTUTH HE
MeHee 8 jmabopaTopHbIX paboT, 6 caMOCTOSATENbHBIX paboT. B mpoTMBHOM ciydyae OLEHKa 3a
sK3aMeH Oyzner cHmkeHa. Dopmar 3x3ameHa — TectupoBanue. Tect coctout u3 30 BOMPOCOB.
Bpemst Bbmoninenuss 60 muHyt. TecT cuuTaeTcsi CIAaHHBIM, €CIU BBINOJIHEHO He MeHee 60%
3a/1aHuil (BBITIOJIHEHO MeHee 18 3aganuii BepHO).

OrneHKa «OTJIIMYHO» BBICTABIISIETCS, €CIIM BEPHO BBIMIOJIHEHO 27 1 Ooee 3adaHni.

OreHKa «XOpOIIOy» BBICTABISETCS, €CIIM BEPHO BBIITOJIHEHO OT 22 10 26 3a1aHHid.

OneHka «yJOBIETBOPUTEIBHO» BBICTABISIETCSA, €CIM BEPHO BbIMOMHEHO OoT 18 mo 21
3aJIaHUi.

OLeHKa «HEeYAOBJIETBOPUTEIBLHO CTABUTCSL.

Cucrema OIIEGHOK TpPHU TPOBEICHUM TMPOMEKYTOUHOW aTTECTAIMU OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusimu [lomoxkeHuit «O TeKylmieM KOHTPOJIE YCIEBAEMOCTH |
MPOMEXYTOUHOM artectanuu cTyaeHToB ['YAII, oOywarommxcs Mo MporpaMmaM BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOUl paboThI

cTyneHToB B 'Y AID.



Jluct BHECeHUsI UI3MEHEHUH B pabouylo IporpaMMy JTUCIHUITITMHBI
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JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloanuce BHECIHIETO
W3MCHCHUS

Coneprkanne N3MEHEHUH U JOTIOTHEHUI

Jlata u Ne
IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi




