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AHHOTaUs

Jucuumnnuza «CHcTeMbl U METOJbl UCKYCCTBEHHOT'O MHTEIUIEKTa B AJIEKTPOIHEPIeTHKE
BXOJMT B 00pa30BaTeNbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuaTa Mo
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«QnexTpomexanukay. Jucrumnnaa peanusyercs kapeapoit «Ne32y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETEHIIUH:

I[IK-1 «CmocobeH TNpUMEHSATh TEXHOJOTHMM MCKYCCTBEHHOTO  HMHTEIUICKTa B
npodecCHOHANBHOM e TEIIbHOCTI

CopepxaHue IUCLMILUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIPaBJICHUSIMU HCCJIEIOBAaHUII B O0JIACTM TEXHOJOTHMI HCKYCCTBEHHOIO HHTEJUIEKTA,
IPUMEHSEMBIX B 3JIEKTPOIHEPreTUUECKON OTpaciu, a TakKe WX MPUMEHEHHEM; METOAaMH U
MH(OPMALIMOHHBIMU TEXHOJIOTUSMU, MPUMEHSEMBIMU JUIS pelieHus: NpodecCHOHaNbHBIX 3a/1a4;
paboToil ¢ JaHHBIMH, OONBIIMMHU JAHHBIMH, OCHOBAMHU pa3pabOTKHU aJITOPHUTMOB PELICHUS H
OLICHKM KayecTBa pelIeHMs 3aJad METOJaMU MAIIMHHOTO OOydeHHus, MAIIMHHOTO 3peHus,
00pabOTKU €CTECTBEHHOTO S3bIKA U JIP.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro IMmpoIiecca: JICKITH, 1a00paTopHbIe pabOThI, CAMOCTOSTENIbHAS Pab0Ta 00YJIArOIIETOCH.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIMILTUHE KPYCCKUII.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. [lenu npenojiaBaHus TUCLUILUIMHBL. MOJyY€HUE CTYJEHTAMH HEOOXOANUMBIX 3HAHUN
¥ HABBIKOB I NMPHUMEHEHUS METOIOB WH(MOPMAIMOHHBIX TEXHOJOTUH M WCKYCCTBEHHOTO
UHTEJJIEKTa B 3JEKTPOIHEPreTHUECKON OTpaciy, 3HAKOMCTBO C ajirOpUTMaMHd MAalIMHHOTO
00ydeHusI, OIIEHKOW KayecTBa PEIICHHA 3a7a4 MaTHHHOTO O0YYCHWSI, MAIIMHHOTO 3PEHUS U Jp.
3aJa4 B 00JIaCTU MCKYCCTBEHHOT'O MHTEJIEKTa; OCBOCHHE 0a30BbIX TEXHOJIOTHI NCKYCCTBEHHOTO
MHTEJUICKTA.

1.2. JlucuuniauHa BXOOUT B  COCTaB  4acTd, (OPMUPYEMOl  y4yaCTHHUKaMU
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHUs AMCHUILTUHBI OOYUYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropwus (rpymrma) Kon u Kox 1 HanMeHOBaHWE HHIMKATOPA JOCTHKEHHS
HaNMEHOBAHHE
KOMIIETEHIINH KOMIETEHIINH
KOMTICTCHITHH
[IK-1.J1.1 npumeHsieT OCHOBHbBIE AJITOPUTMBI
MaIIMHHOTO 00yUeHUs1, KOMIIIOTEPHOTO 3PEHHS,
00pabOTKH €CTECTBEHHOTO SI3bIKA, METOIbI
[1K-1 Criocoben OLICHKH TOYHOCTHU MOJEJIX Ha Oase
MPUMCHSITh AQHATTUTHYECKON TUIAT(OPMBI H/UITH SI3bIKA
TEXHOJIOTUH MIPOrPaMMHUPOBAHUS JISI PEILICHUS
[Tpodeccuonanbhble poip P P
HCKYCCTBEHHOTO npoeCCHOHATTBHBIX 3a/1a4 B 00JIACTH
KOMIIETEHITHH
WHTEJJICKTa B ANEKTPOIHEPTETUKHI
npodeccuonansuoit | I1K-1./1.2 pemaet npodeccuoHaIbHbBIE 3a1a91
JESITEIIbHOCTH MPEIUKTUBHOTO U aHAIMTUYECKOTO TUTIA C
MPUMEHEHHEM TEXHOJIOTHIA UCKYCCTBEHHOTO
WHTEJJIEKTa ¥ OOJIBIINX JAaHHBIX B 00JIaCTH
AJIEKTPOIHEPTETUKU

2. Mecro nucturuinHbEL B cTpykType OI1
JucuuniuHa MoXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CHEAYIOIUX AUCLIUIUINH:
- Hudopmaruxa,
- AJnropuTMH3aIMs U TPOrpaMMHUPOBAHKE,
- Maremaruka. MaremaTH4eCcKUi aHAIIN3,
- Maremaruka. AHaIUTHYECKas TeOMETpHUs U JIMHEWHas anreopa,
- Maremaruka. Teopust BEpOSITHOCTEN U MaTEMaTUUYECKasl CTATUCTUKA,
- HWudpopManmoHHbIE TEXHOJIOTH,
— OcHOBBI HTHPOPMALIMOHHOM 6€30M1acHOCTH,
- ®dusuka,
- Teopernueckne OCHOBBI JIEKTPOTEXHUKH,
- DJIEKTPUYECKHUE U SJIEKTPOHHBIE AIIAPaTHhI;
- Cucremsl nudpoBoii qUCTIETYEPUBAITIH.
3HaHUs, YMEHMSI W HaBbIKM, TMOJIYYEHHbIE TIpU M3YYEHUH MaTepuana JTaHHOMN
JUCLMUIUIMHBI, HUMEIT KakK CaMOCTOSITEJIbHOE€ 3HAYECHHE, TaK M  BCIOMOTAaTENbHOE -
WCTIOJb30BAHUE TMPU MPOXOXKIECHUU TPOU3BOACTBEHHON MNPEAJAUIUVIOMHON TPAKTHUKA H
MOJIFOTOBKE K MPOLIEYPE 3AIIUTHI U 3aIIMTa BBIMTYCKHOW KBATH(PUKAITMOHHON paOOTHI.




3. O0BeM u TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIECIBHBIX BHUIOB Yy4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne9
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi nmpoekt (pabota) (KII, KP), (qac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (aac) (1ac) (ac) (1ac)

Cemectp 9

1. IckycCcTBEHHBIN HHTEIUIEKT: IPUMEHEHHE B 4 - 9
AIEKTPOIHEPTETUKE

Tema 1.1 O6mas xapakrepuctuka Uumycrpun
4.0.

Tewma 1.2 CoBpeMeHHbBIE METO/IbI PeATU3aUU
HMCKYCCTBEHHOTO MHTEJIJIEKTA B
AIETKTPOIHEPTETHKE

Tema 1.3 Data Science.

2. OCHOBBI MAIIUHHOTO O0Y4YEHHUS 4 22 22
Tema 2.2 Datamining (4actb 2)

Tema 2.3. MamuHHOe 00y4YeHHE

Tema 2.4. O1ieHKa TOYHOCTH MOJIEIIENH
MAaIIMHHOTO O0yYeHHUS.

Tema 2.5. PekoMeHgaTEeNbHBIE CUCTEMEL.
Tewma 2.6. BpemeHHbIE psIbI.




3. KomnbrorepHoe 3peHue 4 8 10
Tema 3.1. OcHOBHBIE 337]a4l KOMIIBIOTEPHOTO
3peHusl.

Tema 3.2.MeToab! 00paboTKH U300pakeHUI
Tema 3.3. HelipoHHbI€ CETH.

Tewma 3.4. CBepXTOUYHbBIE HEHPOHHBIE CETH.

4. O6paboTKa €CTECTBEHHOTO sI3bIKa 5 4 16
Tema 4.1 OcHoBHBIE 331241 00PaOOTKU
€CTECTBEHHOT'O S3bIKA.

Tema 4.2 CuHTakcu4eckuii 1 MOp(HOIOTHIECKUI
aHAJIM3.

Tema 4.3 Heliponnsle cetu st 00paboTKH
€CTECTBEHHOTO SI3bIKa

HUroro B cemectpe: 17 34 S7

Hroro 17 0 34 0 57

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIWH,  CBSA3aHHBIX C  Oymymiei
npodeCcCHOHATIBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.
Tabnuna 4 — ConeprkaHue pa3iesoB U TeM JICKIIMOHHOTO IHKJIA

Howmep paznena HaszBanue u conepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Tema 1.1 O6mas xapakrepuctuka Uuayctpuu 4.0. Onpenenenue
1 HCKYCCTBEHHOI'O MHTEJIJIEKTA.

Tennenuuu nudpoBoit 3koHOMUKH. OO1Iast XapaKTepUCTHKa
WUnnyctpuu 4.0, nousatue uugpoBoil TpancGopmarim.
OnpezneneHyre UCKYCCTBEHHOI'O MHTEIJICKTA.

Tema 1.2 CoBpeMeHHBIE METO/IbI PEATU3ALINN UCKYCCTBEHHOTO
MHTEJUIEKTa B3JIETKTpodHepreTuke(dacts 1) MHTemekTyaabHble
MPUJIOKEHUS U1 HAyYHBIX UCCIIEJOBAHUM, TPOU3BO/ICTBA,
yIpaBJIeHUS NPEANPUITHEM, YIIPABIECHUS KaueCTBOM U OU3Hec-
npoueccamu. Miutepuer Bemeil. UMuranmonnoe
MoJieJIMpoBaHue. BupTyanbHas U 1ONOJHEHHAS] PEAIBHOCTD.
[Mudpossie aBoiinuku. SCADA

Tema 1.3 CoBpeMEHHBIE METO/IBI PEATU3ALUN UCKYCCTBEHHOTO
MHTEJIJIEKTA B 3JIETKTPOIHEPreTUKE (YacTh 2)
HHTennexTyanbHOe NPOTOTUNIMPOBaHUE. BupTyaneHas u
JIOTIOTHEHHAs peaibHOCTb. VIHTeNeKTyaabHbIe peleHus B
AIIEKTPO3HEPIeTUKE. ABTOMATUYECKOE YIIPABIICHUE
POOOTU3MPOBAHHBIMU KOMIUIEKCAMH U ITPOU3BOJICTBOM. Y MHOE
IIPOU3BOJICTBO

Tema 1.4 DataScience.

Hayka 0 7aHHBIX: OCHOBHBIE LIEJU U 33/1a4i. 3apOXKIEeHUE U
HanpasiieHus pa3ButHs. Cnenuanuctsl B o0nactu DataScience.
DataScience B sHepreTHke.

2 Tema 2.1 Datamining (4actb 1)

Onpenenenne. OcHOBHBIE 3a1a4d. MeTo/ bl cOOpa 1 XpaHEHHS
naHHbIX. O0IayHble TEXHOIOTHH. be30macHOCTh TaHHBIX:
OJOKUEeiH.

Tema 2.2 Datamining (4actp 2)
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Bunet nanabix THCTpyMEHTBI U CITOCOOBI BU3YyaIHU3aI[ul
JTaHHBIX. MeToibl 00paboTky NaHHBIX. OCHOBHBIEC TPOOIEMEI.
HNHcTpymMeHTBI 00paboTKH AaHHBIX. Datamining B
AIIEKTPOIHEPTETHKE

Tewma 2.3. MammnaHOE 00y4YeHHE

Hasznauenue. bazoBbie alrOPUTMBI KJIACCHYECKOT'O MAITUHHOTO
o0y4deHus: KllacTepu3alus, Kiaccupukaus, perpeccus

Tema 2.4. OrieHKa TOYHOCTH MOJIEJIH MAIIMHHOTO O0YYECHHUS.
AJTOPUTMBI KITACCUYECKOTO MAITUHHOTO 00YYEHUS U METO/IbI
OLIEHKH TOYHOCTH paboThl Mojiesiell. OCHOBHBIE HHCTPYMEHTHI
JUTS pealii3aliy ajJropuTMOB MAIIMHHOTO O0yYeHUSI.
IIpeauKTUBHBINA aHAIU3 TAPAMETPOB IPOU3BOJACTBEHHOIO
Ipolecca Ha ANEKTPOIHEPreTUYECKOM MPEANPUITUN

Tema 2.5. PekomeHAaTenbHbIE CUCTEMBI.

Omnpenenenue u HazHaueHre. OCHOBHbIE aAJITOPUTMBI peain3aluu
pEeKOMEeHIaTeNbHBIX cucTeM. [IpruMeHeHne pekoMeH1aTeTbHbIX
CHUCTEM B DJICKTPOIHEPreTHKE ISl peaan3alii CUCTEM TOMOIIH
IIPUHSATUS PELICHUM.

Tema 2.6. BpemeHHbl€e psiibl.

OcHoBHbIe TepMUHBL. Ha3zHaueHNe BpeMEHHBIX PSIOB.
OcoOeHHOCTH ONKCaHUs BpEMEHHbIX psAaoB. [IpuMmenenue B
AIIEKTPOIHEPIEeTUKE sl IPOTHO3UPOBAHUS U aHATN3a
napaMeTpoOB MPOU3BOICTBEHHOTO MPOIIECCa BO BPEMEHH

Tema 3.1. OcHOBHBIE 337ja4l KOMIIBIOTEPHOI'O 3PEHMUSI.
Tepmunonorus. MHTErpanus aaropuTMoB Ha
AIIEKTPOIHEPIETUYECKOM ITPOU3BOJICTBE.

Tema 3.2.MeTob1 00pabOTKH N300paKESHUIA

Hasznauenmne 006paboTKH N300pakeHUI B AIIEKTPOIHEPTETHKE.
bazoBeie puibTpel: ["aycca, Cobernst, MeinaHHbBIN U Ip.

Tema 3.3. Heiliponnsie ceTu.

Onpezaenenye U NPUHLIMI pabOThl HelpoHHOM cetu. ctopus
pa3BUTHS HEMPOHHBIX ceTel. BHIbl HEMPOHHBIX CETEH.
HeiipoHHbIe ceTH B KJIaCCHYECKOM MALIMHHOM OOyY€HHH U B
KOMIIBIOTEPHOM 3pEHUH.

Tema 3.4. CBepXTOYHBIE HEHPOHHBIE CETH.

[TprMeHeHHe CBEpXTOUHBIX HEHPOHHBIX CETEH IS pealn3aluu
ITOPUTMOB MAIIMHHOTO 00y4eHUsl. OCHOBHbIE HHCTPYMEHTHI
JUIS pean3alny alrOpUTMOB KOMIIBIOTEPHOTO 3PEHUSI.
[IprMeHeHrne KOMIIBIOTEPHOTO 3pEHUS JJIsl BU3YalIbHOIO
KOHTPOJISI TApaMETPOB Ha JIEKTPOIHEPIETUUECKOM
PEIIPUSTHH

Tema 4.1 OcHoBHBIE 337124l 00PaOOTKH €CTECTBEHHOTO SI3bIKA.
OcHOBHBIE 3371a4 ¥ Ha3HAUEHHE AITOPUTMOB 00pabOTKH
€CTECTBEHHOTO sI3bIKa. ABTOMAaTHYECKass 00paboTKa TEKCTa.
ITpuMmeHeHne anropuTMa i IpOBEPKHU TOKYMEHTALlUN Ha
AIIEKTPOIHEPTETUYECKOM MPEATIPUATHH, TOJIOCOBbIE TOMOITHUKH.
Tema 4.2 CunTakcuueckuil 1 MOp(OJIIOTHUECKU aHATIH3.
OCHOBHBIE OIIpeJEIeHUs U TEpMUHBL. JlemmaTu3anus.
Toxenuzanus. Ctemmunr. Hopmanusanus. CioBapu.
Mopddonornueckuit aHanus3

Tema 4.3 Heliponnsle ceTH Juist 00pabOTKHM €CTECTBEHHOTO SI3bIKa
PekypeHTHbIe HelipoHHbIE ceTH, OnbnuoTeku U pyHkimu Python
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OPUHIUI PaOOTHI.

JUIA pa6OTBI C €CCTECCTBCHHBIM A3BIKOM, OCHOBHBIC MHCTPYMCHTHI,

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUYECKUX | TpPym0EeMKOCTb, |IPaKTUYECKOM |pasjieia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(gac) JIMHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
Bceero ‘ ‘ ‘
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh
U3 Hux Ne
Ne HanmeHnoBanue 1abopaTopHbIX padoT TpynoemKocts, | MPakTHHECKOR | pasnena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 9
1 JlaGopaTtopHnas pabora 2.1. [Tonck naHHBIX 2 2 2
2 JlabopaTtopnast pabora 2.2. [loctpoenue 4 4 2
JanmoopaoB
3 JlaboparopHas pabdota 2.3. [Ipeno6pabdoTka 4 4 2
Y aHaJIN3 JaHHBIX
4 JlaGopaTtopnast padota 2.4. [IpeTuKTUBHBIIA 4 4 2
aHanu3. 3a/1a4a perpeccuu
5 JlaGopaTtopHast pabora 2.5. 3agaua 4 4 2
KJIaccu(uKauu
6 JlaGopatopHas pabota 2.6. AHanu3 4 4 2
BPEMEHHOTO psiJia
7 JlaGopatopHas pabota 3.1. O6paboTka 4 4 3
HN300paKECHHUS
8 JlaGopartopHas pabota 3.2. 4 4 3
Knaccudukanus nzobpaxenui
9 JlaGopatopHas pabota 4.1. Beenenue B 4 4 4
00pabOTKy €CTECTBEHHOTO SI3bIKA.
Bcero 34 34

4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAYyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.
Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 9,
Buna camocrositensHOM paboThI
qac Jac
1 2 3
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N3yuenune TeopeTnuecKkoro Marepuania
nucturiuabl (TO)

40 40

Kypcooe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Homamnee 3aganue (/13)

Konrtposnbnsie pabotsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

10 10

Bcero:

57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIFHOW paboThl 00yJaroImuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Iudp/
URL anpec

bubnuorpadudeckas ccoplika

Kommuectso
SK3EMILISIPOB
B OMOITMOTEKE

(xkpome
ANEKTPOHHBIX
AK3EMILTSPOB)

https://e.lanbook.com/book/176662

Octpoyx A.B., Cypkosa H.E.
CucremMbl HCKYyCCTBEHHOTO
uHTeIUIeKTa. — M3narenscTBo
«Jlaub», 2021. — 228 C

https://e.lanbook.com/book/157579

IlenbkoBa T.I'., BaitHmTeiH
1O0.B. Monenu 1 MeToabl
MCKYCCTBEHHOTO MHTEIJIEKTA!
yuebHOoe rocobue. —
Cubupckuii DenepaibHbIil
Yuusepcuret, 2019. - 116 C

https://e.lanbook.com/book/165053

Boponuna B.B. Teopus u
MIPaKTHKa MAITHHHOTO
oOyueHnusi: YueOHoe nocodue. —
VY npsHOBCKUI
rocyJapCTBEHHBIN
TEXHUYECKUI YHUBEPCHUTET,

2017.-290 C.

Antoxuna IO.A., OBojenko
A.A., Conensrii C.B., Kopoms
I'A., ®pono E.A. Meroasl
HUCKYCCTBCHHOI'O HHTCIIJICKTA B
AIIEKTPOMEXAHUKE u
pOOOTOTEXHUKE: yuebHo-
MeToauueckoe mocobue, 2021.
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https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579
https://e.lanbook.com/book/165053

- ®Ir'AOY BOI'VAIL -125 C.

004 Crenamkuna A.C., Oxpenunos | 5 sx3 (BM)
C5sl1 B.B., ®ponosa E.A. OcHOBEI

HCKYCCTBEHHOI'O MHTEJIJICKTA B

PO ECCHOAHITHOM

NeSTeNHOCTH : ydeOHoe
nocobue — CI16: I'YAII — 153
C.

004 Crenamkuna A.C., I'ynuna 5 3kx3 (BM)
Cc79 E.A., ®ponosa E.A. OcHOBEI

HCKYCCTBEHHOT'O MHTEJIICKTA B

PO eCCHOAHITHOM

JeSITeNIbHOCTH : ydeOHO-
MmeToauueckoe nocooue — CII0:
I'VAIL. - 110 c.

https://znanium.com/catalog/document?id=384994 | Mansu O.I"., 3enenxos 10.A.
MerToibl, MOJI€NIH, CPEJCTBA
XpaHeHus: u 00padOTKU
JaHHbIX. M.; By3oBckuii
yueOHuK, 2022

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AJIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumeHnoBaHue
https://arxiv.org/ arXiv HayuHblii )xypHaI ¢
MOCIICTHUMH

JTOCTHHKEHUSIMHU B 00JIacTH
HCKYCCTBEHHOTO
UHTEJJIEKTA

https://www.kaggle.com/ Cucrema opranuzaiuu
KOHKYPCOB TI0
HCCIIEOBAHUIO JAHHBIX

https://github.com/ Beb-cepBuc a1 XocTHHTa
IT-mpoektoB

https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru | HoyrGyk ot I'yrum mst

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

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOro TIpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONIB3yeMOro MPOrpaMMHOro obecrieueHus npejacranieH B Tadbuuie 10.
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https://arxiv.org/
https://www.kaggle.com/
https://github.com/
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru
https://jupyter.org/
https://scikit-learn.org/stable/
https://matplotlib.org/

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3yEeMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM YacTu Homep aynutopun

n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (npu HEOOXOUMOCTH )
JlexumoHHas ayIuTOpuUs 21-18
MynbTiuMeauiiHas JEeKINOHHAS ayTUTOPHS 21-21

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CpPEICTB Ui TPOBEACHUS IPOMEKYTOUHOM AaTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadimie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIUH

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIII O0OYyJarouIMMHCs TPUMEHSETCsT 5-0ajuibHasi MIKajla OUEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajla ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYpHI,
TECHO NPHBS3BIBAET YCBOSHHBIC HAYYHBIE TIOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABIICHMUS;

— yMeJi0 000CHOBBIBAET U ApT'YMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CTIEMAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4uTCHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI IPOTPaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyLIECTBY H3JIaraeT €ro, ONUpPasCchb Ha 3HaHWS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIE IIOJIOKEHUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJIbHBIE 3aJJaHUS UM UHBIC MATEPUATIBI.
Bormpocs! qy1st 3x3aMeHa npecraBieHbl B Tadbauie 15.

Tab6muma 15 — Borpocs! i1t 9k3aMeHa

No /1t

Kon

[Iepedyens BOIPOCOB IS DK3aMEHA
WHUKATOpa

1. Kaxxnas nmpombliieHHas: peBoItoLus 0asupyercst Ha Tpex «kutax», 3to | [IK-1.J1.1

a) TEXHOJIOTHM; ChIpbe, HCTOYHHKH, CIIOCO0bI MepeIauu FJHePruu;
opraHu3anus NPoOU3BOACTBA U YNIPaBJIeHUE

0) TEXHOJIOTHH, UCTOYHUKH YHEPTUH U CHIPHE

B)aBTOMATH3AIIHS MPOIIECCOB, COKPAIICHHE PA00YHNX MECT, TTOSIBIICHHC
HOBBIX TEXHOIOTHI

T') IONOJIHEHHAS PeaTbHOCTh

2. OkoHoMUKa oxuzaaet or Munycrpuu 4.0 IK-1.1.1

a) JOCTHKEeHH e IKCTPEeMAJIbHOI NPOU3BOAUTEIbHOCTH, OTCYTCTBHE
rpaHull ¥ 0apbepoB NpPH MOJY4YeHHH HH(POPpMaLUH

0) IOMYCK K JTIOOBIM JIaHHBIM U BO3MOXKHOCTH 00pabaThiBaTh UX

B) 3aM€Ha YeJ0BeKa pOOOTH3UPOBAHHBIMU CUCTEMaMHU

I') yBEJIMYEHHUE JIEHE)KHBIX KHOEp MOTOKOB

3. HenTtpaneubiM mynkToM L{udpoBoii 5KOHOMUKH CTaHOBUTCS IK-1.14.1

DataScience. DataScience — sto

a) HAyKa 0 JaHHbIX, OCHOBAHHAS HA MaTeMATHYeCKOH CTATUCTHKH,
CHCTEMHOM aHAJIH3e H HHPOpPMATHKe

0) MHTEJIEKTyaJIbHasl CUCTEMA HCKYCCTBEHHOTO UHTEIJIEKTa

B) 0a3zoBoe Hamnpasienue Muayctpuu 4.0

I') JaHHBIE O HAYYHBIX UCCIIEJJOBAHMSIX

4. | Henamu HaumoHanbHOro npoekrta «l{udposas skonomukay seustores: | [TK-1. /1.1
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a) TIOBBINIICHUE BHYTPEHHUX 3aTPaT HA pa3BUTHE ITU(PPOBOM
SKOHOMUKH 32 CUET BCEX UCTOYHUKOB (IO J10JI€ B BAJIOBOM BHYTPEHHEM
MPOJIYKTE CTPaHbl) HE MEHEE YeM B YEThIpPE pasa 1o cpaBHeHuro ¢ 2017
roJIoM

0) co3laHue yCTOMYMBOW 1 Oe301acHON HHGOPMAITMOHHO-
TEJIEKOMMYHHUKAIIMOHHON HH(PPACTPYKTYPBI BHICOKOCKOPOCTHON
nepeaadn, 00pabOTKH U XpaHEeHUsI OONBIINX 00BEMOB JaHHBIX,
JIOCTYITHOM ISl BCEX OPTaHU3ALMN U JOMOXO351CTB

B)UCIIOJIb30BaHNE IPEUMYILECTBEHHO OTE€UECTBEHHOTO MPOTrPaMMHOI0
o0ecrieyeHrs ToCyJapCTBEHHBIMHU OpraHaMH, OpraHaMU MECTHOTO
caMOyMpaBlieHUs! U OpraHUu3alusIMU

') BCe BbllIeNepeducaIeHHOe

1) BEpHOTO OTBETA HET

S. OcHOBHOH ueel 4eTBEPTON MPOMBIIIJIEHHON PEBOJIIOLIUY SBISETCS NK-1.10.1
a) BHEIpEHHE MAIIMHHOTIO 00y4YeHHUs BO BCe cpephl YET0BEUECKOM
JESITEIbHOCTH
0) mepexo K KHOep(pU3NUECKUM CHCTEM
B) uHTerpauus lutepHera Beuieil B NpOMbIIIEHHOCTH
I') CO3/IaHME MOLIHBIX CYNIEPKOMITBIOTEPOB
6. Brnepseie Tepmun «uaayctpust 4.0» OblT yIIOMSHYT B NK-1.0.1
a) 2015
0) 2011
B) 2006
r) 2020
7. CKOJIBKO MPOMBIILJIEHHBIX PEBOJIIOLUI HA CUETY YeJIoBeuecTBa? IK-1.1.1
a)3
0) 2
B) 4
r) 1
8. UTo nociay’uio Toa4koM K YUeTBepToi MPOMBIIIIIEHHOW PEBOJIOLUN? NK-1.J1.1
a) pa3BUTHE HAHO TEXHOJIOTUH, MaTEpUAIOBEICHUS U SHEPI€TUKU
0) co3aHNe KBAaHTOBBIX KOMIIBIOTEPOB
B) pasBUTHE HH(POPMALMOHHBIX TEXHOJIOTHH, MPpUBeLIee K
CO3/IaHMIO NPEeIUKTUBHBIX H ABTOHOMHBIX CHCTEM
I') pa3BUTHE 3€JI€HON YHEPTEeTUKU
9. | B xakyro U3 3TUX UTP MAIIMHBI I0KA UTPAOT HE Jy4Ile JTIOAeH? NK-1.J1.1
a) nokep
0) maxmaTsl
B) IIAIIKH
I') CTpaTerust
10. | Kakyto u3 3aau 00pabOTKM €CTECTBEHHOTO si3blka KomnbioTep pemaer | [TK-1.J1.1
XyXe OOJIbLIIMHCTBA JIFOIeH?
a) paclo3HaBaHue pe4yn
0) pernieHne KpocCBOPI0B
B) JINTEPATYPHBII NIEPEBOJ C OJHOTO SI3bIKA Ha IPYroi
r) MopdooruuecKkuii aHaJIu3
11. | Kak paboTatoT camble MOMYJISPHbIE AITOPUTM MAIIMHHOTO TiepeBoa? IK-1.1.1

a) nporpaMMbl 00y4arTCsl Ha NepPeBeAeHHbIX TEKCTAaX, ONPeAeJsI0T
CTATHCTHYECKHE 3AKOHOMEPHOCTH B IIePeBO/ie CJI0B, IPEAI0KEHHH,
TEKCTOB

6) MamuHb! criepBa MepeBOAAT TEKCT HAa CBOM MAIIMHHBIN S3bIK, 3aTEM
VHTEPIPETUPYIOT HA 33JIaHHBIN S3BIK IIEPEBOJA
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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) IMeeTcst OTAeNbHBIN aaTOPUTM JJI KXKI0W Taphl SI3bIKOB
') aBTOMAaTUYECKHU

12.

B konkypce ImageNet y>xe MHOTO JIeT y4acTBYIOT IPOrPaMMBl,
COPEBHYIOIINECS B PACIIO3HABAHUH U300pakeHU . UTOOBI TOOEAHUTS,
OHHU JIOJIKHBI Pa3/IeIUTh HECKOJIbKO MIJUTMOHOB U300paskeHUH Ha

22 000 kiaccoB, COBEpIIMB MUHUMYM OIHUOOK. Kak gacto ommbarorces
JyYIIXe MPOrpPaMMHBIE POTYKThI?

a) npuMepHO B 5%, nNpeB301LIN YeJI0BeKa

6) npumepHo B 10%, MpeB30ILIN YeIoBeKa

B) IpUMEPHO B 5%, 4eIIOBEK MOKA CIIPABIISETCS JIyUIlIe

r) npumepHo B 10%, yesoBeK 1moka CupaBIIsieTCs JIy4le

TK-1.]1.1

13.

Coo011ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3pad0Tao IKaly
aBTOHOMHOCTHU aBTONMIOB OT 0 (ITOJTHOCTBIO MEXaHUUYECKOE
yIipaBJiieHHE) 10 5 (aBTOMOOMIIb TIOJTHOCTBIO YIIpaBIIsieTcs: 0e3 YeIoBeKa:
HET HU pyJis, HU nenaneit). CaMble IPOJABUHYTHIE MOJIEIH
IPUOIMKAIOTCA K TPEThEMY YPOBHIO aBTOHOMHOCTHU. Kak oH
ONUChIBAETCS?

a) MalIMHA eleT caMa, HO B HEKOTOPbIX 00CTOSATEILCTBAX MOKET
noTpedOBATH Y BOAWTEIS B3AITh KOHTPOJIb Ha ce0st

0) aBTOMOOWIIb CLIOCOOEH YJacTBOBATH B IBKCHUU JIaXKe B TOM CIIydae,
€CII BOJUTENb 3aCHYJI U €r0 He pa30yanuTh

B) YIpaBJICHHEM 3aHUMAeTCsS YXUBOW BOJUTENb, HO MHOTHE Ba)KHBIC
(GyHKIMU BKJIIOYas PyJIEHUE U TOPMOXKEHUE aBTOMATU3UPOBAHBI

T') MallliHA YIPaBISIETCS TOJIBKO BOJIUTEIIEM

MK-1.]1.1

14.

HckyccTBEeHHBIN MHTEIIIEKT — 3TO

a) HayKa M TeXHOJOTHH CO31aHUs YMHBIX MAIIIMH

0) pazzes UHPOPMALIMOHHBIX TEXHOJIOTUH, IPEIMETOM U3YUEeHUS
KOTOPOTO SIBJISICTCS YEIOBEYECKOE MBIIIICHNE

B) IIOCJIE€JOBATEIbHOCTh HEHPOHOB, COEJUHEHHBIX MEXAYy CcoOoM
CUHArcaMH (CBS3SIMH)

) poOOTHI

TIK-1.]1.1

15.

Hoes uckyccmeenno2o unmennekma pooundacs 6
a) 1956
0) 2011
8) 1856
2) 1943

MK-1.]1.1

16.

OCHOBHOE CBOICTBO MCKYCCTBEHHOI'O MHTEJUIEKTA 3aKJIF0YAETCS B

a) BO3MOKHOCTH MOHUMAHHUM Y€JI0BEeYeCKOro si3bIKa, BO3MOKHOCTH
00y4aTbCsl, MBICJIMTh, 1eliCTBOBATH

0) 3aMeIIeHNN aBTOMAaTHYECKUMU CHUCTEMaMH YeJIOBEKa

8) 8HeOpeHUU KOMNbIOMEPHBIX NPOCPAMM

2) 3ameHe uenoseka

TIK-1.]1.1

17.

K mexnonoeusim uckyccmeennoeo unmennexkma HE omuocsames
a) ymusle mamepuansl ¢ Iphekmom namamu gopmol

0) supmyanvhvie NOMOUHUKU

8) uam-6omol

2) agmomamuyecKuli nepegoo

TIK-1.]1.1

18.

Ymo maxoe cnabwiii UCKYCCMBEHHbIU UHMeLleKm?

a) anzopumm, CROCOOHbBLI peuiamsy onpedeneHHblil Knacce 3a0ay
0) pobOMU3UPOBAHHBII KOMNIEKC

8) aneopumm, pewlarowuli mamemamuyeckue 3a0aiu

2) HellpoHHble cemu

TIK-1.]1.1

19.

Kax  usmenumcsa  Oopooicnoe  Osuowcenue npu  8HeOpeHUU 8

MK-1.]1.1
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MPancnopmmusie cpeocmaa CUCmem UCKYCCMBEHHO20 UHmeleKkma?

@) CHU3UMCA OMBEMCMEEeHHOCMb 600umenel Ha 00po2ax

6) ynpaeienue MAWUHAMU C UCHOAb308aHuem mexnonocuii HH
Morcem cHuzums ypoeensv napywenus I/[/T

6) Ha 0opo2e Y8enudUmMCcs KOIU4ecmao npoooK

2) He UBMeHUmMcs

20. | TectupoBanue TrropuHTa MPU3BAHO MPOBEPUTH IK-1.1.1
a) 3Hanue ocHos M1
0) BO3MO’KHOCTb TBOPYECKOT0 MbIIIEHUS] Y MAIIMHBI
B) 3HaHHUE AJITOPUTMOB MAILIMHHOTO 00y4YEeHUs
') TOYHOCTh PabOThI AITOPUTMOB MAIIMHHOTO O0YYEHHS
21. | AIUTHBHOE TIPOU3BOJICTBO - 3TO IK-1.1.1
a) co3/IaHKe 00BEKTOB METOA0M IOCJI0IHOTO COeTHHEHUSI
MATepPHAaI0OB HA OCHOBE JIAHHBIX TPEXMePHbIX MojIeeil
0) MPOEKTUPOBAHUE WIIH MPOIECC pa3pabOTKH MPOCKTA
B) METOJ] MPOU3BOICTBA, IPH KOTOPOM H3TOTOBIISIOT (DaCOHHBIC
3aroTOBKH JleTasiel MyTéM 3aJIMBKH PACIIaBICHHOT'O METalljia B 3apaHee
MIPUTOTOBIICHHYIO JTUTCHHYIO (OpMY
') METOJIbl MHTEJIEKTYaJIbHON 00pabOTKHU TaHHBIX
22. | UuTtepHer Bemei — 310 NK-1.J1.1
a) YCTpOICTBa TeIEeMETPUU C HU3KUMU 00bEMaMH 0OMEHa JaHHBIMU
0) ceTH mepexayu JAHHBIX MEXKIY (PU3HUECKHMH 00 beKTaAMU,
OCHAIIEHHBIMHU BCTPOEHHBIMHU CPEACTBAMM M TEXHOJIOTHAMM JIJIs1
B3aUMO/IeHCTBHSI IPYT € APYTrOM WJIH ¢ BHEIIHEH cpenoi
B) BCEMHPHAsl CHCTEeMa 00bEANHEHHBIX KOMITBIOTEPHBIX CETEH [Ist
XpaHEHUs U Tepeaadn nHPopMaIuu
T') IPOEKTUPOBAHKE UJIH MPOIIECC Pa3pabOTKH MPOEKTa
23. | Uro ob6o3navaer nousitue MixedReality? MK-1./1.1
a) o0beIMHEeHNe PeAIbHOI0 U BUPTYAJbHOI0 MHPa, B KOTOPOM
NMPHUCYTCTBYET BO3MOKHOCTH B3aUMO/IEHCTBUS 00bEKTOB JAPYT ¢
Apyrom
0) BUpTyaJIbHasl PEATbHOCTh C BO3MOXXHOCTHIO B3aUMOJICUCTBUS C
o0BeKTaMU
B) JIOTIOJTHEHHAsI PEATbHOCTH C BO3MOKHOCTBIO B3aUMO/IEHCTBHUSI C
o0BEKTaMU
T') MPOEKTUPOBAHNE UJIH MPOIECC pa3pabOTKH MPOESKTA
24. | Ilpeumy1iecTBO UCIOIB30BaHUS 00TAYHBIX TEXHOJIOTHIA IK-1.J1.1
SIBJISICTCS
a) 3aBUCHUMOCTH OT MOJKIIIOUEHUSI K UHTEPHETY
0) OecruraTHOE MCIIOIb30BaHUE
B) BO3MO’KHOCTH HMETH JIOCTYII K CBOUM JIaHHBIM B JIl000€ BpeMs U3
J1000#i TOYKH MJIAHEThI
I‘) HCOTPAaHUYCHHBIC BO3SMOKHOCTH
25. | LlndppoBbIM 1BOIHUKOM Ha3bIBAIOT IK-1.1.1
a) KOTIMIO TeXHOJIOTUYECKOT0 MpoIiecca
0) mporiecc cOopa JaHHBIX HA CTAJAUU Pa3pabOTKH U U3TOTOBICHUS
MTPOTYKITHH
B)BUPTYAJILHBIM NPOTOTHIIOM PeajbHOro pu3nyeckoro u3aesus,
rpynnbl U31eJTUil WIHN npouecca
F)HpOCKTI/IpOBaHI/Ie WJIN TPOIECC pa3pa60TKH IIPOCKTa
26. | OGnauHble TEXHOJIOTUH — ATO TEXHOJIOTH [K-1.14.1

a) XpaHeHus U 00paboTku nHDOpPMAIUU
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0)co31aHusi HHTEPHET-Mara3uHoB, OMOJIMOTEK, TOYTOBBIX CEPBUCOB U
Be0-CepBHUCOB

B)KOTOPBIE MO3BOJISIIOT UCIO0JIB30BATh MPHJI0KEHHS,
HHPPACTPYKTYPY U/nju niaardopmy, He BJIajiess HMH, 2 aPEHIYI0 Ha

CTOPOHE B YIAJEHHOM J0CTYIIe.
T') 00JIerYeHHBIC TEXHOJIOTHH

27.

K kakoli rpynie ycTpoicTB IIEpCOHAIIBHOIO KOMIIBIOTEPA OTHOCATCS
YCTPOMCTBA BUPTYaIbHON peaibHOCTH?

a) BHEIIIHHE YCTPOMCTBA

0) ycTpoiicTBa yrpaBiaeHUs

B) OCHOBHBIE yCTPONCTBA

I') TeJIeKOMMYHHUKAIIMOHHbIE YCTPONCTBA

MK-1.]1.1

28.

Kakum 00pa3om MoxeT ObITh peann3oBana TexHojorus loT
«ABTOMaTU3UPOBAHHAS TAPKOBKa»?

a) JaTYMK (PUKCHPYeT MAIINHY, KOTOPAas 0CTAHOBHJIACh HA
MMAPKOBOYHOM MeCTe, M IlepeiaeT JaHHbI HA HEeHTPAJbHBIN JaTYHK
W/MJIM yHpaBJsiollee yCTPOicTBO

0) ckaHep CUMTHIBACT LITPUX-KOJ Ha MAIIMHE U OTIPABIIAET JaHHbIC HA
cepsep

B) KaMephbl IIepeIatoT JAHHbIE B LICHTP YIPaBJIECHUs, YEIOBEK
oOpabartbIBaeT HHPOPMAIIHIO

I') cucTeMa JaTYuKOB

MK-1.]1.1

29.

Uro HE oTHOCHTCS K TEXHOJIOTHSIM HICHTH(PUKAIIUU TPEIMETOB IS
NpUMeHeHUs TeXHoJoruu MuTepHera Bemiei?

a) 5G

0) QR-xon

B) IITPUX-KOJ

MK-1.]1.1

30.

MammHHOe 00ydeHHe — 3TO

a) pa3/ies HCKYCCTBEHHOI0 HHTE/JIEKTa U KOMNBIOTEPHBIX HAYK,
KOTOPbIi (pokycupyeTcsi Ha MCNOJIL30BAHNHU IAHHBIX H AJITOPUTMOB
AJISl MMHUTAIIMU PadoThI YeJI0BEeKA U peau3aliu NPorHo3Hoii
AaHAJINTHKH

6) AITOPUTMBI JJIs1 CO3JIAaHMSI HHTEIUIEKTYAIbHBIX CUCTEM

B) HA0Op MaTeMaTU4YeCKUX QYHKUUI JUIs peleHus MpodecCHOHATBHBIX
3aj1a4 10 aBTOMATU3aINN

r) o0y4eHHe KOMIbIOTepa YeJIOBEYECKUM HaBbIKaM

TIK-1.]1.1

31.

Kaxkas sto Texnonorus: «Mudopmarus npeactaBisieT co0oit 6J10KH,
KOTOpBIE XPAaHATCS HAa MEPCOHATBHBIX KOMIIBIOTEPAX MOJIb30BaTENEH,
B3aUMOCBSI3aHHBIX MEXKIY COO0M»?

a) OJIOKYEeHH

6) 3a1uTa MHPOpPMAaLUH

B) OJI0YHOE B3aUMO/ICHCTBUE

r) nH(dopManroHHasi 0€301aCHOCTh

MK-1.]1.1

32.

DataMining — sto

a) ITO Mpouecc BblieJIeHHsI U3 TaHHBIX HeSIBHOM 1
HEeCTPYKTYPHPOBAHHOW HH(OPMALIMU U NPEACTABIEHHS ee B BUIE,
MPUTOTHOM /IJIsl HCI0JIb30BAHUS

0) MeTorKa coopa JaHHBIX

B) TEXHOJIOTHS XPAaHECHUS TaHHBIX

I') COBOKYITHOCTb QJIFTOPUTMOB MAILIMHHOTO 00y4eHUs U 00IauyHbIX
TEXHOJIOTHI

TIK-1.]1.1

33.

OcHoBHas npo6neMa, CBsA3aHHaA Co C60pOM JaHHBIX, 3aKJIFOYacTCA B

TIK-1.]1.1
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a) MX KayecTBe

0) MOMCKe HYXHBIX JTAaHHBIX

B) HAJIMYUH ITYCTHIX SYCEK

') TOM, YTO JaHHBIC MPEJCTABICHBI B Pa3HbIX (hopMaTax

34.

MO>HO BBIICITUTD JBa OCHOBHBIX THIIA JaHHBIX, KOTOPBIC HCIIOIb3yETCS
JUISL aHAJIU3a, ITO:

a) Ka4YeCTBEHHbIE U KOJIHMYeCTBEHHbIE

0) rpaduyeckue ¥ CHMBOJILHBIC

B) HEKaTErOpUaJIbHbIC U IIEJICBbIC

T') YUCIIOBBIC U ITU(POBHIE

TK-1.]1.1

35.

Oco0eHHOCTh HOMHHAJIBHBIX JaHHBIX 3aKJIF049acTCA B TOM, 4TO

a) MOKHO ONIPEAC/IUTDH NMPOUECHT OT HEJI0I0, MOKHO IOCUUTATH
KOJIUY€CTBO, HEJIB3 BBIYMCIUTD CPEIHEE

6) JaHHBIC YIIOPAAOYCHEI I10 KaTCTOPUAM, €CTb BO3BMOXKXHOCTb
BBIYUCIIATE CPCAHEC 3HAUCHUC

B) 9TO YHCJIOBBIC JaHHBIC, C KOTOPBIMH MOKHO OCYIICCTBIIATD
MAaTCMaTHYCCKHC OIICpalun

F) HCBO3MOXHO OMPCACIIMTD ITPOLCHT OT LEJI0I0

TK-1.]1.1

36.

HomuHabHbIC JaHHBIE COJIEPIKAT

a) HAUMEHOBAHUS KaTeropui

0) TOJIBKO BEIIECCTBEHHBIE YHCIIA

B) TOJILKO CTPOKH B BHJIC TEKCTOBOU MH(DOpMAaIHH
I') TOJIBKO JCHCTBUTEIbHBIC YHCIIA

TIK-1.]1.1

37.

Bri6epute BepHOE yTBEpKI€HUE

a) B HOPMATHBHBIX IAHHBIX HMeeTCs HOJIb, 0003HAY A0 LU
OTCYTCTBHE TOI'0, YTO U3MepPseTCsl

0) MHTepBaJIbHbIE IaHHbIE UMEIOT HYJIEBYIO TOUKY OTCYETa

B) IIEpEMEHHBIE, UMEIOLIHNE MOPSIIKOBYIO IPUPO.Y, MOKHO COOMPATH
KaK HOMMHAJIbHbIE, KaK HHTEpPBaJIbHbIE, KAK HOPMATHUBHBIE

r) hrya — 3TO 1eseBast IepeMeHHast

MK-1.]1.1

38.

OCHOBHBIM HEJIOCTATKOM HKCIIEPUMEHTOB IPHU cOOpE JaHHBIX SBIISIETCS
a) BbICOKasi CTOMMOCTD U /UIUTEJIbHOCTH NPOBeIeHNs

0) HEBO3MOXKHOCTb MOJIYYUTh HH(POPMALIUIO U3 «IIEPBBIX PYK»

B) IOCTAaHOBKA KOHKPETHOM 3aJjauu IS MOJIy4EHUS JaHHbBIX

I') HU3Kasi CTOUMOCTb U IPOU3BOJIUTEIHHOCTb

IK-1.1.1

39.

Kakumu npeumyiiecTBaMu 00JIaal0T 00TauHbIE CEPBEPHI,
UCIONIb3YEMBIE I XpaHEHUs OOJBIINX TaHHBIX ?

a) obecneynBaroT TOCTYII K JAHHBIM HE3aBUCUMO OT BO3MOKHOCTHU
BbIXoza B IHTepHeT

0) o0ecnieunBalOT Ge30MACHOE XPaHEeHHe JAHHBIX B HECKOJIbKHX
KONMMAX HA He3aBHCHUMBIX JAPYT OT ApPYyra cepBepax

B) 00€CTIeunBarOT JOCTYII K JAaHHBIM U3 JII000# TOUKH
) o0ecrieynBaeT HEOTPaHUICHHBIH JOCTYI

MK-1.]1.1

40.

B 2016 rony 6s11 npunat OO1ieeBpoIeiicKuil periaaMeHT o
MepCOHANbHBIX JaHHBIX. Ero riaBHbIM npuHIuUN:

a) 100POBOJILHOCTH MPeI0CTABIEHUS TaHHbIX

0) HEOOXOIUMOCTH TIPEIOCTABICHUS JaHHBIX

B) 00513aTENBbHOCTD MMpEaAOCTaBJIICHUA JaHHBIX
1") MMpeAOCTABJICHUC MEPCOHAIBHBIX JAaHHBIX OCYHICCTBIISICTCS TOJIBKO YE€pEe3
TroCyJapCTBEHHBIC OPraHbl MECTHOT'O CAMOYIIPABJICHUSA

TIK-1.]1.1

41.

[Ipumenenne OOIBIIMX JAHHBIX B 3JEKTPOHHOW KOMMEPLIMU MOJIYUUIIO
yCIIeIIHOe pa3BUTHE Oyaroaapsi komnanusiM-rurauram Google, Apple u

MK-1.]1.1
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np. B ueM 3akiroyaercs ux BiusiHue?

a) KOMITAHUHU CO3/1aJT COOCTBEHHBIE MAPKETILIICHCH 1 HHTEPHET-
MarasuHbI

0) KOMIIAHUM COOMPAJTH U AHAJU3UPOBATH
HeNnepCOHAJM3NMPOBAHHBIE JTAHHBIX 0 MOJIL30BaTEJISIX

B) KOMITaHUHN HpeﬂJIO)KI/IHI/I aJIFOpI/ITMBI JUIA paBBI/ITI/ISI KOMMepI_[I/II/I n

IIPOABMXKECHUSA aJITOPUTMOB
F) KOMIIAHUHM aHAJIU3HUPOBATIN IIEPCOHAITNU3NPOBAHHBIC TAHHBIC

42.

Kakyto u3 nepeMeHHBIX IPH POPMHUPOBAHUH CBOMCTB 00BEKTa MOKHO
OXapaKTUPU30BaTh KaK TUCKPETHYIO?

a) TI0JT YeJIoBeKa

0) cpeaHui pOCT CIOPTCMEHOB

B) KOJIMY€CTBO COTPY/IHMKOB KOMIIAHUH

T') paCCTOSTHUE MEX]Ty TOPOJIAMH

MK-1.]1.1

43.

B kakux ciayyasx BMECTO MOJIbI M MEAMAHBI JIy4Ille UCIOJIb30BaATh
CpellHee 3HAYCHHE B KAYECTBE IIEHTPAIIbHOM TeHICHIIUN?

a) ecJIM pacrnpejejieHne SIBJISIETCSI CHMMETPUYHBIM U
YHHUMOAAJIbHBIM

0) ec)i IPUCYTCTBYIOT 3aMETHBIE BBIOPOCHI
B) €CJIM pacnpeielieHue aCHMMETPUIHO

MK-1.]1.1

44,

Mo2er 11 noka3aTeib CTaHIapTHOTO OTKJIOHEHUS! IPUHUMATh
OTPHULATCIIbHLBIC 3HaYeHUA?

a) MOXET, IIPU PaBHOCTHU BCEX 3HAUYEHUIl B BEIOOpPKE

0) MOXeT, ecJIi Bce 3HAUeHUs B BHIOOPKE paBHBI ()

B) HC MOXKCT, CTAaHAAPTHOC OTKIIOHCHUEC BCCTr1a 6OJ'ILI_I_Ie 1
I) He MOKeT, CTAHJAAPTHOE OTKJIOHeHHe Bceraa 6oJibiie ()

TIK-1.]1.1

45.

Kakyro nH(pOpMaIHio mO3BOSET MOTYIUTH CICTYIONIHI KO

import matplotlib.pyplot as plt

plt.boxplot(data)

plt.show() ?

a) rpaduk, 0TOOpaXaIoIUK MOCIEI0BATEILHOCTh PACIIPECIICHHS, OT
min 10 max 3HaueHUs

0) rpadguk oToOpaxkaOIMii MeIUAHY, HUKHUH U BEPXHHUH
KBapTHJIH, BO3MOKHbIE€ BHIOPOCHI

B) TUCTOTpaMMy 4acTOT paclpeesneHuii o kiaccy data

I') 9TOT KOJ HE CTPOUT rpadux

MK-1.]1.1

46.

[Tpu yBenmueHnn BRIOOPKH, KaK ITOMEHSETCS HHTCHCUBHOCTD
BO3HHUKHOBEHHUS OOJBIINX OTKIOHEHUH (TPYOBIX MPOMaxoB) OT
BBIOOPOYHOTO CpesHero?

a) UX KOJIM4eCTBO YMEHbIIUTCS, pacnpeaejieHne BbIOOPOUHBIX
CPeIHMX CTaHeT 0oJiee Y3KHM

0) UX KOJTMYECTBO YBEIMYUTCS, paclipeie]IeHIe BBIOOPOUHBIX CPETHUX
CTaHeT 0oJiee UPOKUM

B) HE MOBJIUSIET

T') UX KOJIMYECTBO YBEITUIHUTCS, PaclpeielieHue BBIOOPOUHBIX CPETHUX
cTaHeT 0oJiee y3KUM

MK-1.]1.1

47.

B uentpe 95% noBepuTeabHOro HHTEPBAJa, pACCYUTAHHOTO 110
BbIOOPOYHBIM 3HAUEHUSIM, HAXOIUTCS

a) 3HaU€HUE CTaHJIaPTHOM OLIMOKHU CPEIHETO

0) Bceraa HaXOAUTCS MEeIUaHa

B) Cpe/lHEee 3HaYCHHE T'eHePaIbHON COBOKYITHOCTH

r) BbIOOPOYHOE Cpe/iHee 3HAYCHHE

MK-1.]1.1
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48. | [1ycTs uMerOTCS HE3aMOTHEHHBIC YNCIICHHBIC 3HAYCHHS B CTOJIOIE B IK-1.J1.1
TabIuUIe C TaHHBIMU. B KakoM ciTydae JTydIiie 3amodHUTh MPOIYIIICHHBIE
JaHHBIE MEIMaHHBIM 3HaUYeHUEM?
a) pa3opoc 3Ha4YeHuii 60JIbIIO0N, UMEIOTCH BHIOPOCHI
0) 3HaueHMs B cTONOLE OTBEYAIOT HOPMAILHOMY paclpeesieHUI0
B) 3HAYCHMSI B CTOJIOIE OTBEYAIOT pacnpeencnuto [lyaccona wmm
PaBHOMEPHOMY pacIpeeICHIIO
T') 3aII0JTHCHUE MEJMAHHBIM 3HAYCHUEM HE SBJISICTCS] ONTUMAIIbHBIM
pelIeHreM, JIyUIle 3a0IHATh HYISIMU WK YIAJIATh CTPOKH C
HE3aI0JHEHHBbIMU STYEHKaMU
49. | [Iporecc aHanm3a JaHHBIX COCTOUT U3 CICAYIOIIMX TAIOB; IK-1.1.1
a) MOCTAaHOBKA 33/1a4M M0 c00pPY TaHHBIX, cOop nHopMaun,
00padoTKa JaHHBIX, OYUCTKA JAHHBIX, OLlEHKA 3HAYMMOCTH
NMPHU3HAKOB
0) coop nadopmaruu, 06padoTKa JaHHBIX, OLICHKA 3HAYUMOCTH
MPU3HAKOB, OYMCTKA JTAHHBIX
B) IOCTAHOBKA 3aJ]a4 10 cOOpy JaHHBIX, cOOp nHpOpMaIUH,
00paboTKa JaHHBIX, OIICHKA 3HAYMMOCTH MTPU3HAKOB, OYMCTKA JTAHHBIX
T') TOCTAaHOBKA 3a/1a4M 10 cOOpy AaHHBIX, 00pabOTKa JAHHBIX, OUHUCTKA
JTAHHBIX, OI[CHKA 3HAYMMOCTH IMPU3HAKOB
50. | 3aMeHa OTCYTCTBYIOLIUX 3HAYEHUI MaKkCUMaNIbHBIM B ctoOne sisiercs | [TK-1./1.1
XOpOIIUM BapHAHTOM
a) Ist 00padOTKHU KATEropuaJIbHbIX NlepeMEeHHbIX, 0TBEYaI0IIUX
3aKOHY PABHOMEPHOI0 pacnpeaejeHus
0) nyia 06paboOTKU KaTeropralbHBIX IEPEMEHHBIX, OTBEYAIOIINX 3aKOHY
HOPMAJIBHOTO pacrpeaciieHus
B) /Ul 0OpaOOTKH IETOYUCICHHBIX 3HAYCHHUI
T) 17151 00pabOTKM HEKATErOpUaIbHBIX TIEPEMEHHBIX
51. | Feature Engineering moapa3ymeBaet IK-1.11.1
a) aHAJIU3 TAHHBIX, 3aM0JJHEHHE OTCYTCTBYIOIINX 3HAYEHHI,
€03/1aHHe HOBBIX IPU3HAKOB, U3BJIeYeHHUE MOJIe3HbIX MPU3HAKOB
0) paboTy C TaHHBIMU
B) 00paboOTKy JaHHBIX-TIPU3HAKOB
I') IOCTPOEHHUE AITOPUTMOB
52. | MynbTHKOJUTHHEAPHOCTh — ATO SBJICHUE, IIPU KOTOPOM MK-1./1.1
a) MPU3HAKH B TAHHBIX SIBJISIIOTCSI 3aBUCHMBIMH
0) OTKJIMK 3aBUCHUT OT IIPHU3HAKA
B) OTKJIMK HE 3aBHCHT OT IIPH3HAKA
T') IPU3HAKU B JJAHHBIX SIBISIOTCS] HE3aBUCHMBIMU
53. | Kakas 3amaua 3axmrouaercs B pa30OneHnn BEIOOPKH N300paKeHUI Ha NK-1.7.1
cxoxmue (1o coaepKaHuio)?
a) KkiaccupuKanus
0) kJacTepuzanus
B) CErMEHTAITUS
I') perpeccust
54. | Ouenwure recall ¢ okpyriennem 10 ByX 3HAKOB IK-1.11.1

1 predicted Opredicted

loue |8 2

Ome |2 8

a) 0.80
6) 0,25
B) 0,63
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r)0,2

55.

Jlnst perienus knaccudukanyuu noiaydeno 3Haueane AUC=0.51.
DddextuBen mu knaccudukaropa?

a) Her, AUC noJikeH ctpeMuthes K 1

0) mer, AUC nomxken crpeMutbes K 0

B) J1a

r) Het, AUC nomxeH ctpeMuTthes K 0,5

TIK-1.]1.1

56.

Ncxonasie qannbie cogepxar 10 00bekToB. CKOIBKO KIaCTEPOB OyaeT
Ha § 1mare uepapXxu4eckom ariomepanuu’?

a)3

0) 4

B) 2

r) 1

MK-1.]1.1

S7.

NmeroTcst BekTopa, onuchiBarolue iBa o0bekToB V1 = (1,2,3), v2 =

(2,2,2). Haittu paccrosinne MUHCKOBCKOTO MEXKTy OObEKTaMHu I =3,

OTBeT OKPYIJIHTH A0 COTHIX
a) 1.26

0)1.3

B) 0.7

r)0.1

MK-1.]1.1

58.

Jlanwl n1Be perpeccuu ¢ kodddurmentam aerepmuHaiuu -0,85 u 0.85.
Kaxkas perpeccus npeanoutuTenbHee ¢ TOUKH 3pEHUS aIeKBaTHOCTH?
a) ¢ koHpuaenToM aerepmutanum 0.85

0) ¢ koHpuaeHTOM nerepmuHanuu -0.85

B) 00€ aJIeKBaTHBI

r) 00€ HeaIeKBaTHbI

TIK-1.]1.1

59.

B kauecTBe npuMepoB aaropuTMOB 00YyUEHHS C YIUTEIEM MOYKHO
IIPUBECTH

a) J102UCmUYecKylo pezpeccuro, JUHEIHYI0 pezpeccuio, 0epesbs

peutenui

0) Hetiponnyro cemv Koxonena, SVD, SVM

8) maxkcoHomuro, epaghosuvle ancopumMmbl Kiacmepu3ayuu
2) 2nyboxkoe obyyenue

TIK-1.]1.1

60.

K anroputmam perpeccun HE oTHOCUTCA
a) nocucmuyecKkas pezpeccus

0) SVD

8) peepeccus Jlacco

2) IuHelnas pespeccus

MK-1.]1.1

61.

B kauectBe anroputrma OuHapHON Kiaccu(UKaIUK JOTHYHEe
WCTIOJH30BATh

@) 102UCmMUYecKyIo pezpeccuio

0) cayuatinwii ec

8) Oepeso peuieHull

2) Hausnwili baiiec

TIK-1.]1.1

62.

Mertpuky recall ucrosp3yroT 17151 OIEHKH TOYHOCTH paObOThI
aJITOPUTMOB

a) knaccugpuxkayuu

0) kracmepuzayuu

8) peepeccuu

2) ayemenmayus

MK-1.]1.1

63.

Metpuxky MAE ncnonb3yroT uist OeHKH TOYHOCTH padOoThI
QJITOPUTMOB

MK-1.]1.1
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a) pezpeccuu

0) kracmepuzayuu
8) Knaccugpuxayuu
2) ceemenmayus

64.

PexomeHmaTebHbIE CUCTEMBI — 3TO

a) aJITOPUTMbI, HATIPABJIEHHbIE HA TeHePALMIO /IS I0JIb30BaTeIsl
peJieBaHTHBIX peleHuit

0) aIrOpUTMBI MAIIMHHOTO OOYYEHHUS C YUUTEIEM

B) QJITOPUTMBI MAITMHHOTO 00YYEHUS O€3 yUUTEIs

I') METO/IbI KOJUTAOOPATUBHON (DMIIbTpALIUU

TK-1.]1.1

65.

OCHOBHBIMH METOJIaMH peaTU3aI[MH PEKOMEHIATEIbHBIX CUCTEM
SIBIISTFOTCS

a) MeTOo/Ibl KOJLUIa00pATUBHOMH (PMILTPAIIMU U METO/Ibl, OCHOBAHHbIE
HA CO/IePKAHUH

0) MeTO/1bl, OCHOBaHHBIC Ha COICP)KaHUHU

B) METOJIbI KOJIJTAOOPATHBHOTO COAEPIKAaHUS U (DUIBTpAIUN

') METOJIbI KOJIITAOOpaTUBHOMN (DUIIBTpAITIN

TK-1.]1.1

66.

MeTo/16I, OCHOBaHHBIC Ha UMEIOIICHCs HHpOopMau o
B3aUMOJCHCTBUAX MEXKAY MOJIb30BATEISIMU U 3JIEMEHTAMHU IS
TeHEpaIi HOBBIX PEKOMEH AN, HA3bIBAIOTCS

a) MeToJaMH KOJLU1a00paTUBHOM (PUIbTPAIIUN

0) MeTOITaMU TPAJIUCHTHOTO OyCTHHTA

B) METO/Ibl, OCHOBAHHBIE HA COJEP)KAHUS U (PHIbTPALINH

') METOJIbI, OCHOBAHHBIC HA COJCPIKAHMS

MK-1.]1.1

67.

Wnes METo0B Ha OCHOBE CO/IEPIKAHUSI COCTOUT B TOM, YTOOBI

a) MBITAThCA MOCTPONTH MO/eJIb € IOMOIIBIO (PYHKIMOHAJIBHBIX
3aBHCHUMOCTEN, KOTOpPbIe 00BACHAIOT B3aUMOAeHCTBUSA
10JIb30BaTeJ/Is € 3JIEMEHTOM 110 J0NOJHUTEILHON HH(popMannu
0) IOCTPOUTDH HENMHEHHYIO (PYHKIIMIO HA OCHOBAaHUU XOJIOJHOTO
3amyckKa

B) CO3/1aBaTh HOBbIE PEKOMEHAALIMN Ha OCHOBAaHUU UMeEIoIIeics
MH(OPMALIUY O B3aUMOJICHCTBUSAX MEXKIY MOJIb30BATENISIMU U
2JIEMEHTaMU

I') IOCTPOUTD JUHEHHYIO (QYHKIUIO

TIK-1.]1.1

68.

ITpobnema «X0JI0JHOTO CTapTay 3aKII0YaeTCs B

a) OTCYTCTBHH BO3MOKHOCTH /IaTh KOPPEKTHYI0 PeKOMEeHIAl[UI0
HOBBIM I10J1b30BAaTEJISIM CEPBHCA

0) OTCYTCTBHM KOPPEKTHOI'O JaTacera

B) MCITI0JIb30BAaHUM TMOPUIHBIX MOJIENIEH /1JIsl TeHepaluy PEKOMEHIAIH
F) OTCYTCTBHUEC KaTCTrOPHUAJIIbHBIX IICPEMCHHBIX

TIK-1.]1.1

69.

Mertoa «110J1b30BaTeNb-TI0Ib30BATENb)» OTHOCUTCS K
a) MeToaM KoJ1adopaTuBHOM GuIbTpauu

0) MeTo/1aM, OCHOBaHHBIM Ha COJIEpKaHUU

B) TUOPHUIHBIM METOAAM

I') METO/I0M, OCHOBAaHHOM Ha JIaHHBIX

TIK-1.]1.1

70.

MeTto/, B KOTOPBIX UCIIOJIb3YIOT AOMOJHUTENbHYIO HH(OPMALIUY O
MOJIb30BATENISIX U/UITH 2JIEMEHTOB, SIBJISETCS

a) METOJIOM KOoJIITabOpaTUBHOMN (HIIbTpaLNU

0) MeT0/10M, OCHOBAHHBIM Ha CO/IeP:KAHUM

B) TUOPHUIHBIM METOI0M

I') METOJIOM, OCHOBAHHBIM Ha JaHHBIX

MK-1.]1.1

71.

K FI/I6pI/II[HBIM PCKOMCHAATCIbHBIM CUCTCMAaM HE otHOCsTCS

TK-1.]1.1
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a) B3BCIIICHHBIC PEKOMEHIATEIIBHBIC CHCTEMBI

0) MeTOABI «IM0JIb30BATEb-TI0JIb30BATENIb, «3JI€MEHT-3J1eMEHT)
B) METO/Ibl, OCHOBAaHHBIC Ha KOMOWHAIINH MTPU3HAKOB

I') KacKaJIbl

72.

Kackannas rubpuanas pekoMeH1aTelIbHas CUCTEMA OIPeIesieT
CUCTEMY PEKOMEHIAINM KaK

a) KaK CTPOTYI0 CTOXaCTHUYECKYIO CTPYKTYpY

0) CTPOryI0 HepapXH4eCKYI0 CTPYKTYPY

B) KaK XaOTUYHYIO CTPYKTYPY

I') KaK CTOXaCTUYECKYIO HEPAPXUUECKYIO CTPYKTYPY

TK-1.]1.1

73.

OI[HI/IM W3 KJIFOYEBHIX ITOKa3aTelIel KauecTB pa6OTI)I peKOMeHHaTeHBHOﬁ

CUCTEMBI SBIISICTCS
a) SJIEMEHT

0) 00bSICHUMOCTD

B) METpHUKa OJIM30CTH
I') MOHATHOCTh

TK-1.]1.1

74.

BpemenHoii psg — 3To

a) cOOpaHHbIil B pa3Hble MOMEHTHI BpeMEHH CTATHCTHYECKUIt
MaTepHuaJl 0 3HAYECHUH NIApaMeTPOB HCCJIeyeMoro mpouecca
0) HecTalOHApHBIE 3aBUCIMOCTH MTApaMETPOB IpoIecca

B) MaTeMaTUYECKUH anmapaT AJsl IPEeIUKTUBHON aHATUTHKU BO
BpPEMEHU

T') 4ICIIOBasi 3aKOHOMEPHOCTh BO BPEMEHHU

TIK-1.]1.1

75.

JInHEeNHbI BpEMEHHOU psill — 3TO

a) pajl, B KOTOPOM Ka:KAYyI0 TOUYKY MOKHO PAaCCMaTPUBaTh KaK
JINHEIHYI0 KOMOMHAIMIO NPeIIeCTBYIOIMX HJIH MOCIeAy0IHX
3HAYCHUI

0) psAn, KOTOPBI MOKHO ONMCATh TUIIEPOOIHMUECKON (hyHKIIHEH

B) psij, C U3MEHAIOLIEICS BO BpeMEHHU Jucriepcrueit

T) psill, 3HAYEHUSI KOTOPOT'0 00pa3yroT MPSIMYIO0

MK-1.]1.1

76.

W3mepenue knumaTrueckux napamerpos B 03/03/2022 B 14:00 — sto
a) mepeKpecTHbIe JaHHbIE

0) 1aHHBIE BPEMEHHOT'O psja

B) 00bEIMHEHHBIC JaHHBIC

') 00CTHECHHBIC TAHHbBIC

TIK-1.]1.1

77.

W3mepenne KIMMaTHYECKUX TapaMeTPOB B TEUEHHE JTHS — 3TO
a) IepeKpecTHhIE TaHHbIE

0) JaHHBIE BPEMEHHOTO psjia

B) 00belMHEHHbIE JaHHbIE

) 00CTHEHHBIC TAHHbIE

MK-1.]1.1

78.

Tenneniueit BpeMEHHOTO psi/ia Ha3bIBAIOT
a) KoppesorpaMmmy

0) CE30HHOCTH

B) TPEH]

T') IUKJIMYHOCTh

TIK-1.]1.1

79.

berunii TpeHn ABisgeTCS
a) HUCXOJSTITNX

0) OOKOBBIM

B) BOCXOASILIMM

T') JJIMHHBIM

TIK-1.]1.1

80.

[Tepuoarueckn MOBTOPSAIOMIENCS KOMITOHEHTOW BPEMEHHOTO psiia
Ha3bIBAIOT

MK-1.]1.1
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a) KOppenorpaMMoin
0) Ce30HHOCTBHIO

B) TPEHIOM

T') HUKJIMYHOCTHIO

81.

K meromam crimaxxuBanus HE oTHocuTcs
a) CKOJIb3SIIIEE CpeIHee

0) rpajgueHTHBIH CIyCK

B) SKCITOHCHIIMAILHOE CTIIA)KMBAHHUE

I') METOJ] HAMMEHBIITUX KBAJIPATOB

TK-1.]1.1

82.

OaHMM U3 METO0B ITPOBEPKU CTALIMOHAPHOCTH PAJaA SIBISIETCA
a) METO/l HAUMEHBLINX KBaJpaToOB

0) Tect Auku-Dy.iiepa

B) SKCIIOHEHLMAJIBHOE CIJIa)KUBaHUE

I') IpaJUEHTHBIN CIYCK

MK-1.71.2

83.

Heperynsipabie noBTOpPSIONIMECS KOMIIOHEHTHI BPEMEHHOTO psjia
Ha3BIBAIOT

a) KoppeJaorpaMMoi

0) CE30HHOCTHIO

B) TPCHIOM

') HUKJIMYHOCTHIO

TK-1.]1.1

84.

Uto HaOIr01a€TCS HA BBIXOJIE AJITOPUTMOB 00pabOTKH H300paKeHU?
a) HOBOe H300pakeHue

0) KOJIMYECTBECHHBIC XapaKTEPUCTHUKU H300paKCHUI

B) BBICOKOYPOBHEBOE OTMCAHHUE N300PaAKCHUS

') COBOKYITHOCTh OOBEKTOB Ha N300paKeHUH

TIK-1.]1.2

85.

Kak Ha3wiBaeTcs mpeoOpa3oBaHue U300paXKeHMS, €CITH [Tl pacdeTra
SIPKOCTH KaXKJIOTO MTUKCEJISI UCTIONIB3YIOTCS SPKOCTH COCEIHUX C HUM
MUKcenen?

a) JOKAJIbHbIM

0) TOYEUHBIM

B) TTI00aTbHBIM

2) a0anmusHvIM

MK-1.]1.2

86.

«JIena» (Lenna) - ato

a) Ha3BaHMe CTAHJAAPTHOI0 TECTOBOI0 N300paKeHUsl, IINPOKO
NPUMEHSIeMOr0 /1JIsl IPOBEPKH U WLTIOCTPAIMU AJTOPUTMOB
00padoTKy U300paKeHu i

0) aNropuT™M KOMIBIOTEPHOTO 3PEHHUS [T TIOJJABJICHUS ITYMOB

B) Onbmmoreka Python mist peanu3aliiy CBEpTOUHOW HEHPOHHOM CeTH
T') QITOPUTM OIIEHKH TOYHOCTH MOJIENIN

TK-1.]1.2

87.

KommslotepHoe 3penue 3To —

a) anmapatHoe obecriedeHue, Mo3BoIonre GUKCUPOBaTh N300paKeHHS Ha
JIEKTPOHHBIE HOCUTENN

0) MalIMHHBIE TEXHOJIOTHH, 00eCIeYNBAIOIIME BO3MOKHOCTh U3BJICKATDH JaHHBIC
U3 N300pakeHNii U AHAJTU3UPOBATH NMOJYy4YeHHYI0 MH(popmanuio. B pesyabrare
4ero HAX0AMTh, OTCICKUBATH, KI1aCCH(GUIHMPOBATH H HICHTHQUIIMPOBATH
00BEKTHI

B) BU3yaJbHOE BOCTIPHUATHE HH(DOpMAIIH

') BO3MOXXHOCTh 00paboTKH Ha U(PPOBBIX YCTPOHCTBAX H300paKeHUI Pa3muIHOTO
(dhopmara

MK-1.]1.2

88.

Jnist paboThI C N300paXKEHUSMH Yallle BCETO UCTIOIb3YIOT
HEHPOHHBIE CETH

a) CBepTOYHbIE
0) rubpuaHbIe

TIK-1.]1.2
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B) BU3yaJIbHbBIC
) 000JI0YHBIE

89.

Kakas u3 3a1a4 KOMIIBIOTEPHON 3pEHUS 3aKII04YaeTcs B pa30MeHUH
BBIOOPKH U300paKEHMIA Ha CXO0XkKHE (TI0 COAECPIKAHUIO N300PAKEHHMS)
rpyMmbi?

a) KJacTepu3auus

0) xaccudukamus

B) CETMEHTAITUS

T') perpeccus

TK-1.]1.2

90.

Kaxkas 13 3a1a4 KOMIIBIOTEPHOM 3pEHUS II03BOJISET ONPEIAEIUTD
Hanuuue aedexra B marepuaie?

a) KJaccupuKanms

0) KiIacrepuzarus

B) CETMEHTAITUS

T') perpeccus

MK-1.71.2

91.

Kakwue 3amaun pemaer aHain3 n300pakeHuit?

a) BblJeJieHHe 00bEKTOB U CerMeHTAUS N300paKeHu 1
0) KImacTepu3anus H300paKEeHUI

B) perpeccus

r) KIaccuuKaus n300pakeHui

MK-1.71.2

92.

Kakas u3 3aj1au KOMITBIOTEPHO 3pEHHSI TO3BOJISIET ONPEICTUTD Pa3pPhiB
JUHUH 3JIEKTponepead 1mo ¢pororpapuu?

a)KJIaCTepHU3aIHs

0) kJaaccupuranus

B) CErMEHTAIUS

I') perpeccust

TIK-1.]1.2

93.

Kakue 3a1a4ym pemaroTcest ¢ UCIOIb30BaHHEM KOMITBIOTEPHOTO 3peHus?

a) ompe/esieHNe IBUKEHHSI TI0 H300pasKeHUSIM 1 PAclo3HABAHUS 00bEKTOB
0) yImpaBiicHHE POILIECCOM KOIUPOBAHMS BUACO HHPOPMAIINU

B) M3MEHEHHE IIBETHOT'O MPEACTAaBICHUS N300pakeHHs Ha YepHO-0eroe

T) 3a/1a4a 00paTHOM WHBEPCHUH

TIK-1.]1.2

94.

Kakas BbII'0JIa UCITOJIB30BaHUA CUCTEM TCXHUYCCKOTO 3pEHU B pO6OTOTeXHI/IKe u
3NIEKTPOIHEPreTHKE?

a) YIPOILEHHOE IPOrpaMMUPOBAaHUE IPOU3BOICTBEHHOTO NpoLecca

0) coOcTBeHHOE IOHUMaHKE POOOTOM aBTOHOMHOM BBINOJHASMOH 331241

B) BO3MOKHOCTH ABTOMATHYECKOI0 aAaNTHPOBAHUS MAHUIYJISITOPa K
U3MEHEHHI0 pa3Mepa 00beKTa HIIM ero PacnoJIoKeHHI0 6e3 H3MeHeH s
KOHCTPYKIHH MaHUITYJISITOpa

I') 3aMeHa YeJI0BEeKa

TK-1.]1.2

95.

YTo NMpoucxXoauT ¢ H300paskeHUEM B pe3yibTaTe NPUMEHEHUS (PUIbTpa
YCHUJIEHUS BBICOKHUX 4acTOT?

a) Bbl/IeJICHUE TPaHUI]

0) criuakuBaHHUe IIYMOB

B) YCHJIEHHE MEJIKHX JeTayeit

I') MOBBIIIEHNE KOHTPACTHOCTH U300pasKeHUs

TK-1.]1.2

96.

YTo MpOUCXOAUT C MEJIKUMU O0BEKTAMHU Ha N300pa’keHUH MOCIe
MIPUMEHEHHUSI K HEMY MEIMaHHOTO (PHIIBTpa ¢ OOJBIITNM pa3MEPOM sipa
CBEPTKH?

a) MCYE3HYT

0) OyIayT CUIIBHO Pa3MBIThI

B) CHJIbHO KOHTPaCTHPYIOTCS

') HUYEro He MPOU30HIeT

TK-1.]1.2

97.

Yro npou3oiiéT, ecnu Kk n300paKeHUIO MPUMEHUTh MEAMAaHHBIN
(GUIBTP CO CAUIMIKOM OOJIBIINUM SPOM CBEPTKH?

TK-1.]1.2
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a) aucnepcus NIyMOB HA N300paKeHUM YMEHbIIUTCS

0) aucnepcus MyMOB Ha U300payKEHUH YBEITUUUTCS

B) Ha U300PaKEHUU MOABSITCS TOMOIHUTEIbHBIE ITyMOBBIE TUKCEIH
I') CMEHA NMHUKCEeJeH

98.

Kaxkoit punsTp ob6manaer a¢pexTom coxpaHeHHs TpaHull?
a) MeIMAHHbIH

0) l'aycca

B) Jlarutaca

r) Cobens

TK-1.]1.2

99.

BriGepure BepHYIO MOCIE10BaTEIBHOCTh 00Pa0OTKH B aHAIIN3E
n300pakeHUI

a) noJiyuyeHue H300pakeHUs1 — PEKOHCTPYKIMS — yJIydllleHue
N300pakeHUs — CErMEHTALHUS - BU3YATU3aA LU

0) noxy4eHue u300pakeHus — yaydlieHue H300pakeHus —
CerMEHTALUs - BU3yaIn3aIlis

B) MMOJIy4€HHUE N300paKEHUS — yITyqIlICHHE N300pasKeHHs —
PEKOHCTPYKIHSA - BU3YaIH3aLUs

I') IOJIy4€HUE N300paKeHUsI — yIyUIIeHUE U300paKeHUs —
PEKOHCTPYKIIHSI — CETMEHTAIHS -BH3YyaJIU3aIHs

MK-1.71.2

100.

YTo MPOUCXOAUT CO CTATHIECKUMHU CBOHCTBAMHU M300paKEHHS B
pe3yiabTare npuMeHeHus auddepeHnupyomero Guibtpa’?

a) JUcnepcus HIyMOB HA U300pakeHUH YBeJIMYHUBAETCS

0) aucrepcus IyMOB Ha U300paKEHUH YMEHbBIIIAETCS

B) CpeIHss IPKOCTh MUKCEIeH craHoBUTCS Om3Kka K 0

r) paBHa 0

MK-1.]71.2

101.

CBepTka N300paKeHU OTHOCHUTCS K
a) JIMHeilHOMY NPeoOPa30BAHUIO

0) HEeMTMHEWHOMY TTPEOOPA30BAHUIO

B) KBaJpaTUYECKOMY MTPE0OPa30BaAHUIO
') KBa3WJIMHEITHOE MpeoOpa3oBaHne

MK-1.]71.2

102.

K uemy nmpuBener 3ajaHue CIUIIKOM BBICOKOTO ITOPOTa IIPHU IOPOrOBOM
BBIJICJICHUH TPAHUIL C TOMOIII0 oriepaTopa Cobens?

a) cialdoBBbIpaKEHHBbIC TPAHUIBI He OYAYT BblICJICHbI

0) yTOUHEHHE TPAHUI]

B) MOSIBJICHUIO JIO)KHBIX TPAHHULL

I) c1a00BBIpaKEHHbIE TPAHUIIbI OYAYT BbIIEICHBI

TK-1.]1.2

103.

PexoHCcTpyKIIUS N300paXKeHUs — 3TO

a) npouecc popMmupoBaHus N300pakeHNsi U3 Pa30POCAHHBIX HJIH
HEMOJIHBIX TaHHBIX

0) ouncTKa U300paKeHHsl OT IIYMOB

B) yAy4IlIeHHE KOHTpacTa N300pakeHUs

') KBa3WJIMHEHOE MpeoOpa3oBaHme

TK-1.]1.2

104.

CermeHnTanus n300paxeHust — 3TO

a) pasaejieHHe M300paxeHust HA pparMeHThI 1JIs AaIbHEeNIINX
JIOKAJILHBIX NIPe00pa30BaHui

0) ¢punbTpaLus NIyMOB

B) YJIy4dllIeHHE KOHTpacTa N300paKeHUs

T) yAaJIeHHe 00BEKTOB HA N300PKCHUH

TK-1.]1.2

105.

Kakue HelipoHHBIE CeTH Yallle BCero NpUMEHsI0TCs Ipu 00paboTke
n300paskeHui?
a) CBepPTOYHbIEC

MK-1.]1.2
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0) mpsIMOJIMHEITHBIE
B) pa3BEPTHIBAIOLINE
I') IPEBOBUJIHBIE

106.

Kaxkue Turel ciio€B HEHPOHOB MOYKHO BCTPETh B MOJIETIU?
a) ICTHHHBIN, JIO’)KHBIN, OOpaTHBIN

0) BXOJHOI1, CKPbITbI, BLIXOTHOM

B) OTKPBITHIN, 3aKPBITHIH, CpEIHUN

I') BXOJIHOM, IPOMEXYTOUHBIH, BBIXOJHOU

MK-1.71.2

107.

Urto Takoe GyHKIMSA aKTHBALNH?

a) pyHKIMS, KOTOPasi onpeesisieT 3HA4YeHNe HA BbIX0/e HelipoHa B
3aBHCHMMOCTH OT pe3yJIbTaTa B3BellIeHHOH CyMMBbI BX0Ja 1
NOPOroBOIo 3HAYEHUSI

0) siBNIEHME, 3aBHUCILEE OT APYTroro U U3MEHsIoeecs 1o Mepe
M3MEHEHHUS 3TOTO JPYroro sIBJICHUS

B) 3JIEMEHT CTPYKTYPHOI'O IPOrPaMMUPOBAHHSL, TO3BOJISIOIINN
TPYNIHPOBATh U 0000IIAaTh TPOrPAMMHBINA KO

r) QyHKIHKSA 3allycKa allropuT™Ma

MK-1.]1.2

108.

[Tpu ucnonp30BaHUM METOIa TPAIHUEHTHOTO CITYCKa, B KAKOM
HaIPaBJICHUHU MPOUCXOAUT IPOIBUKECHUE?

a) TI0 HATPABJICHUIO YBEIHMUCHHS 3HAYCHUS ()YHKIINN

0) B 33/1aHHOM IIPOTPAMMHUCTOM HarpaBJICHUH

B) 10 HANIPABJIEHUI0 HAUMEHbIIEro pocTa GyHKIMH B TeKyIel
TOYKe

r) 00paTHO MPOMOPIIMOHATIFHO 3HAYEHUIO (DYHKIIUU

TK-1.]1.2

109.

CKOJIBKO TTapaMeTpOB B CBEPTKE pa3MepoM 3X3, KOTOpasi IPUMEHSIETCS
K TpexKaHaJIbHOMY n300pakenuto? He cuuTaiite cioil akTuBaiuu, He
YUUTHIBalTE bias.

a) 9 Bcero: Mbl HaKJIQJbIBAEM OJIHY U TY ’K€ CBEPTKY Ha KXl U3 TpexX
KaHaJIOB

0) 27 mapameTpoB: 3X3 A1 KaKI0r0 U3 TPeX KAHAJIOB

B) 3 mapamMeTpa: CTOJIbKO K€, CKOJIbKO U KaHAJIOB

)9 YHUKaJIBHBIX -- BCEro 27, HO [yl BCEX KaHAJIOB MapaMeTphl
OJTMHAKOBEIE

MK-1.]71.2

110.

Kaxkue Tpu OCHOBHBIE CJIOSl UMEET CBEpTOUYHAsI HEHPOHHASI CETh?
a) CBePTOUYHBbI, 00beIUHEHHbI, MOJHOCBA3HbIN

0) BXOZHOM, CBE€PTOYHBIN, BEIXOHOM

B) BXOJJHOM, CKPBITHIH, CBEPTOUHBIHN, BBIXOTHOM

T') BXOJIHOM, Cpe/lHEel, BBIXOTHOM

TK-1.]1.2

111.

[Tynunr pa3MepHOCTb, YHCII0 TApaMETPOB Ha BXO/IE
a) CHHKaeT, YMeHbIIAeT

0) CHIKaeT, yBEeIMYMBAET

B) YBEJIIMYHMBAET, OCTABIISIET HEU3MEHHBIM

T') OCTaBJIAE€T HEU3MEHHOM, yMEHbINIAET

MK-1.]1.2

112.

Softmaxucnons3yioT B
a) MOJIHOCBSI3HOM cJ10€
0) CKpPBITOM CIIOBE

B) BXOJTHOM CJI0€

T) cpeaHel cion

MK-1.]1.2
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113.

ITagmuAar MOXkeT

a) YMEHbIIATh, COXPAHATH U YBEJINYMBATH Pa3MEePHOCTH
0) yMEHbIIIATh U COXPAHATH PA3MEPHOCTD

B) YBEJIMYMBATh Pa3MEPHOCTh

I') COXpaHsITh pa3MEPHOCTh

1) YBEJIMUUBATh U YMEHBIIATh Pa3MEPHOCTh

TK-1.]1.2

114.

Kak 0603Ha4ar0T CBEpTOUHBIC HEHPOHHBIE CETH?
a) CNN
6) MLP
B) RNN
r) NLP

TK-1.]1.2

115.

C kakumu npoOiaeMaMu CTAIKUBAIOTCA CIEIUAINCTHI [0 pa3paboTke
UCKYCCTBEHHBIX HEMPOHHBIX ceTei?

A) Ilpob6ieMbr 6€30aCHOCTH ¥ KOH(PHICHITUATBHOCTH

b) Jonroe BpeMsi OKyImaeMocTu

B) HenocraTounast TOUHOCTb U HaJIEKHOCTH CUCTEM

I') Bce BhILIENIEpeUnCiIEeHHOE

TK-1.]1.2

116.

Uro Takoe NLP B uckyccrBenHoM uHTemiexre?

a) HanpasJyeHue B UU, koTopoe BbINo/IHsIeT 00padoTKy
€CTeCTBEHHOI'0 A3bIKA YeJ0BeKa ISl pean3alui BO3MOKHOCTH
00LIeHHUs ¢ MAIIMHOI HA MOHATHOM /IJIsl YeJI0BEKAa YCTHOM HJIH
NHCbMEHHOM SI3bIKe.

0) HaOOp KOMITBIOTEPHBIX HHCTPYKIUH U JAHHBIX, KOTOPBIE TIO3BOJISIOT
anmnapaTHoMYy 00€CIeYEeHNIO BEIYUCIUTENILHON CUCTEMBI BBIIIOIHSATD
BBIYUCIICHUS WM (PYHKIIMH yIIPaBICHUS

B) IPUMEHEHUE a0CTPaKTHBIX OHATHUI, U HCII0JIb30BaHUE CBOMX 3HAHUN
JUISl B3aMMOJICHCTBHUSI C BHELIHEHW CPENION.

TK-1.]1.2

117.

Kaxkoe npencraBieHre UMEIOT clioBa yesnoBeueckoi peun B NLP?

a) CJI0Ba MMEIOT TaKOE K€ MPEICTaBICHNE KOMOMHAIINY OYKB, KaK U B
94eJI0BEYECKOM TEKCTE.

0) coBa 3aKOJIMPOBAHBI JIBOUYHBIM KOJOM

B) CIIOBA MPEJCTABICHHI B BUE€ HU(DPOBON MATPUIIBI

r) BEKTOPHOE MPeACTABIEHHE CJIOB, BCTPEYAIOIINECS B CXOKHX
KOHTEKCTAX CJIOBA MMEIOT CX0KHe BEKTOpa

TIK-1.]1.2

118.

['ae B moOBCeTHEBHOM KU3HU YETIOBEK B3aUMOJICHCTBYET C
texHonorusimMu NLP?

a) o01IeHHe C TOJOCOBBIM MOMOITHHUKOM

0) BO BpeMs IMOJIb30BAHUSI OHJIAH-Mara3uHoOM

B) OECKOHTaKTHas OIuiaTa

I') yIipaBjieHHe aBTOMOOUIEM

MK-1.]1.2

119.

Anroputmbl NLP He uCTIoNnb3yroT 1ist

a) ynpasJieHHsl IPOU3BOJACTBEHHBIMH MPOLECCAMU
0) TeKCTOBOM KJ1acCupUKaLUU

B) MalIMHHOTO NIEPEBOIA

T') TeHepaIiu €CTECTBEHHOTO SI3bIKA

MK-1.]1.2

120.

Paz0uBKka TeKkcTa Ha OTENIbHBIE CJIOBA — 3TO MPOLEaypa
a) TOKEHU3aluuu

0) Bepupukanuu

B) CTEMMHHIa

T') JIeMMaTH3alux

TIK-1.]1.2

121.

Kakas mporietypa cunraet ciioBa Car u caring oJHOKOpEHHBIMHU?

MK-1.]1.2
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a) TOKCHU3AINH
0) Bepupukanuu
B) CTEMMMHIA

I) JIEeMMaTHU3aluu

122.

Bri6epute npumep OUTrpaMMel:
a) anroputmbl NLP

6) NL

B) NLP

r) UMs hamMumust oT4ecTBO

TK-1.]1.2

123.

Uem neMmaTu3anus OTIHYAETCs] OT CTeMMUHTA?

a) JeMMaTH3alUus UIIeT KOPeHb CJIOBa, B CTEMMMHIe /ieJ1aeTcs
AKLEHT Ha y/JaJIeHUH MPUCTABOK, cCyP(PHKCOB U OKOHYAHMIT

0) cTeMMHHT 00JIee TOYHO UIIET KOPEHb CIIOBA

B) CTEMMHMHT W JIEMMAaTHU3aIMs — 3TO OJHO U TO K€, IPOCTO PA3ITMIHOE
3BY4YaHHE Ha Pa3HBIX SI3bIKaX

T) JeMMaTHu3aIys padoTaeT ObICTpee CTEMMUHTA

MK-1.71.2

124.

HasnaueHne TOKeHHU3aTOPOB 3aKIFOYACTCS B
a) B epeBo/ie TEKCTa B MAIIMHOSI3BIK

0) BbIIETICHUH CUMBOJIOB U CJIOB B TEKCTE
B) HAX0XKJIEHUU KOPHS CJIOBa

') pa3OuBaTh CJIOBAa HAa YaCTH

TIK-1.]1.2

125.| Yro o603navaer NLP B mammHHOM 00ydeHnN?

a) 00padoTKa eCTECTBEHHOTO SI3bIKA

0) HEMPOJIMHTBUCTHYECKOE POTPAMMHUPOBAHHE
B) HEJIMHEHHOE MPOTrPaMMUPOBAHHE

I') MAalIMHHBIN TIEPEBO]

MK-1.]1.2

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocsl (3amaun) mis 3aueta / audd. 3adera

Ne /it [Tepeuens BompocoB (3amayu) myist 3adeta / nudd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIIIONHEHUSI KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JuIsi KypCOBOTO POEKTUPOBAHMSI/BBITIOHEHUS. KYPCOBOM pabOTHI

Ne i/t

KypCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS
npecTaBiIeHbl B Tabnuie 18.
Tabmmna 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

. Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB IS TECTOB
WHJAKATOpa
HckyccTBeHHBIH HHTELJIEKT: IpUMeHeHHe B npogeccuonanabuoii | 11K-1.J1.1
AeATEJbHOCTH IK-1.11.2
1. B KaKkyro U3 3TUX UTP MALIUHBI [TI0KA UTPAIOT HE Jy4Yllle JTH0ACH?
1 =TI0KEP
1aXMaThbl
HI1amrKu
CTpaTerusl
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2. Kakyro u3 3a1a4 00pabOTKH €CTECTBEHHOTO S3bIKa KOMIIBIOTEP
pemiaeT xyxe OOJIBIIMHCTBA JIFOACH?

=pacrno3HaBaHHE peuu

pelieHrne KpoccBOp10B

JTUTEpaTypHBIN MEPEeBO/] C OJJHOTO SA3bIKa HA IPYroi
Mopdonoruueckuii ananus

3. Kak paboraroT camble NOMYJISIPHBIE AITOPUTM MAIIMHHOIO Iiepeoaa?
= IporpaMMbl 0Oy4arOTCsl Ha IEPEBEICHHBIX TEKCTaX, ONPEACIIAIOT
CTAaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIC CIIOB, IPEAIOKEHUN,
TEKCTOB

MamuHsl criepBa IepeBOJAT TEKCT Ha CBOM MAIIMHHBIN SA3bIK, 3aTEM
UHTEPIPETUPYIOT HA 3aJaHHBIN SA3BIK IIEPEBOJA

Nmeercs OTAeNbHBIA aIrOPUTM JIA KaXK 10U Napsl S3bIKOB

4. B xonkypce ImageNet y:xe MHOTO JIET y4acTBYIOT IIPOrPaMMBI,
COPEBHYIOIIHECS B paclio3HaBaHUU W300pakeHuil. UToObI moOeuTh,
OHM JIOJDKHBI Pa3JIeIuTh HECKOJIBKO MUJUIMOHOB M300pakeHuii Ha 22 000
KJIACCOB, COBEPITUB MUHUMYM OmnOoK. Kak wacto ommbarores aydime
MPOrPaMMHBIC TIPOTYKTHI?

=npuMepHO B 5%, IPEB30IILIN YeI0BeKa

npuMepHO B 10%, MpeB30ILIN Yea0BeKa

pUMEpPHO B 5%, 4eTTOBEK TOKa CIIPABIISCTCS JTyUIIe

npumMepHo B 10%, denoBek moka CrpaBiseTcs JIydIie

5. Coo011ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3paboTajo MIKaly
aBTOHOMHOCTHU aBTONMWIOB OT 0 (ITOJIHOCTBIO MEXaHUUYECKOE
yIipaBJiieHHE) 10 5 (aBTOMOOMIIb TIOJTHOCTBIO yIpaBiiseTcsi 0e3 yeraoBeKa:
HET HU pyJs, HU nefaneit). Camble IPOABUHYTHIE MOAETN
npUOINKAIOTCS K TPEThEMY YPOBHIO aBTOHOMHOCTHU. Kak oH
OIUCBIBAETCS?

=MallliHa eJIeT caMa, HO B HEKOTOPBIX OOCTOSATEIBCTBAX MOXKET
oTpebOoBaTh y BOAUTENS B3SITh KOHTPOJIb Ha ce0sl

aBTOMOOWJIb CLIOCOOEH y4acTBOBAThH B IBMKEHHUHU JaXKe B TOM Cllydae,
€CJIM BOJAUTENb 3aCHYJ U €ro He pa30yanuTh

yIIpaBJIeHUEM 3aHUMAeTCs )KUBOM BOJUTENb, HO MHOTHE Ba)XKHbIE
(YHKIIMM BKJIIOYasl pyJIeHUE U TOPMOKEHHE aBTOMATU3UPOBAHBI

MammHHOe 3peHue
1. Yro HaOnrogaeTcs Ha BBIXO/I€ AITOPUTMOB 00pabOTKH M300pakeHni
=HOBOE€ U300paKEHUE
KOJIMYECTBEHHBIE XapaKTEPUCTUKU U300pakeHU
BBICOKOYPOBHEBOE OIMCaHHE U300PAKEHUS
COBOKYITHOCTh 00BEKTOB Ha M300pakeHNUn

2. Yto npoucxoaut ¢ n300pakeHneM B pe3yabTaTe MPUMEHEHHS
(buIbTpa yCUIIEHUS BBICOKUX YacCTOT?

=BblJI€JIEHUE TPAHMUI]

Cria)XMBaHME LIyMOB

YCUJICHHE MEJIKUX JIeTael

MOBBIIIIEHUE KOHTPACTHOCTH N300paskeHHsI

MK-1.70.1
TMK-1.71.2
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3. YTO NpOMCXOIUT C METKUMHU 0OBEKTaMH Ha H300paKEHUH T1OCIIe
IIPUMEHEHMSI K HEeMY MeJIMaHHOT O (pHIIbTpa ¢ OOJIBILIUM pa3MepoM sipa
CBEPTKH?

= HCUE3HYT

OyIyT CHIIBHO Pa3MbIThI

CHJIBHO KOHTPaCTUPYIOTCS

HHUYETO HE MPOU30UIET

4. Yto mpou30uaET, eCiu K M300paKEHUIO0 TPUMEHHUTh MeIUMAaHHBIN
GUIBTP CO CAUMIKOM OOJBIINM SAPOM CBEPTKHU?

=IHCIepCcUs IIyMOB Ha U300paKEHUH YMEHBIIUTCS

AMCHEepCHs IIyMOB Ha H300pPayKeHUU YBEITMUUTCS

Ha U300paKCHUU TOSBATCS TOTIOJIHUTELHBIC IITyMOBBIE TTMKCEITN

5. Kaxkoii punbtp obnamaer apdpekrom coxpaneHnus rpanui?
=MeauaHHbIN

l'aycca

Jlanumaca

Cobens

6. Kak Ha3pIBaeTCs mpeoOpa3oBaHuEe U300PKEHHMSI, €CITU JJI pacyeTa
SIPKOCTH KaXKI0T'O MUKCEIISI HCTIONB3YIOTCS SIPKOCTH COCETHUX C HUM
IMUKCcenen?

=J0KaJbHBIM

TOYEYHBIM

rj100aJIbHBIM

aJalTUBHBIM

MeTobl MAIIMHHOTO 00y4YeHHUs
1. Kakas 3agaua 3akitoyaercst B pa30MeHN BBIOOPKH N300paXkeHUM Ha
CXO0Kue (1o coepKaHuio)?
=KJs1accuuKaLus
KJIACTEpU3ALIHS
CerMcHTausa
perpeccus

2. Ouenure recall ¢ okpyrienuem 10 1ByX 3HaKOB
|1 predicted | O predicted |

| 1true 8 2 !

| Otrue |2 8 ]

0.80

3. lns pemenus knaccudukanuu monydeno 3naderarne AUC=0.51.
D¢ dexTuBeH mu knaccupuraTopa’?

=net, AUC nomkeH cTpeMuThes K 1

Het, AUC nomxken ctpemutbes K 0

na

4. icxomuwie nanubie comepxar 10 00bekToB. CKOJIBKO KIaCTEPOB
OyzZer Ha 8 mare uepapxuueckoi araoMepamnun?

=3

4

2

TIK-1.]1.1
TMK-1.71.2
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1

5. ImeroTcst BEKTOpa, ONMUChIBarolye a8a oobekros V1 = (1,2,3), v2 =
(2,2,2). Haiitu paccrosinue MUHCKOBCKOTO MEXIy OOBeKTaMu aiist [=3.
OTBET OKPYIJIMTH JI0 COTHIX

1.26

6. Jlanbl 1Be perpeccun ¢ koddduimentam nerepmunanuu -0,85 u 0.85.
Kakas perpeccus npenoyTUTeNIbHee C TOYKH 3PCHUS aJICKBAaTHOCTH?

= ¢ koHpuaeHTOM aerepmuHanuu 0.85

¢ KoH(puIeHToM aAetepMuHanuu -0.85

00€ aJieKBaTHBI

00e HealleKBaTHEI

7. laH BEKTOp peasbHBIX 3HAaYeHUHN OoTKIMKa Y=(2,2,3) 1 BEKTOP
npenckasanuit Y_pred = (1,2,1). Paccuurars omudky MAE ¢
OKPYTJICHUEM JI0 JBYX 3HAKOB

1,00

1. DataMining — sto

= a) 9TO MPOIIECC BBIICTICHUS U3 JAHHBIX HESBHOU U
HECTPYKTYpUPOBAHHON HH(POPMAIIMH U MIPEICTABICHUS €€ B BUJIC,
MIPUTOTHOM JIJISl UCTIOJIB30BAHUS

0) MeToaMKa cOOpa JaHHBIX

B) TEXHOJIOTHSI XPAHCHUS JAHHBIX

') COBOKYITHOCTh aJITOPUTMOB MAIIMHHOTO OOyUYeHUS U 00JIaYHBIX
TEXHOJIOTHH

2. OcHoBHas npobiiemMa, CBI3aHHasi CO COOPOM JaHHBIX, 3aKII0YACTCS B
= a) UX Ka4eCTBE

0) moMcKe HY)KHbIX JTaHHBIX

B) HAJIMYUU MTYCTHIX sSUYEEK

T') TOM, YTO JIaHHBIC TIPEACTABJICHBI B Pa3HbIX (hopMaTax

3. MoxHO BBIACIIMTD ABA OCHOBHBIX THIIA JAHHBIX, KOTOPbLIC
UCIIONIB3YETCs ISl aHau3a, 3TO:

= a) KaUeCTBEHHBIEC U KOJIHMUYECTBEHHBIC

0) rpaduyecKkre U CHUMBOJIBLHBIE

B) HKaTEropHalbHbIE U IIEJIEBbIE

4. Oco0eHHOCTh HOMUHAIIBHBIX JAHHBIX 3aKIF0YAETCS B TOM, YTO

= a) MOKHO OTIPEJIEITUTH MPOLEHT OT 1IeJIOT0, MOKHO MTOCUYUTATh
KOJIMYECTBO, HEJIb351 BEIUUCIIUTD CPEIHEE

0) IaHHBIE YIIOPSAOYEHBI 10 KATETOPHSIM, €CTh BO3MOKHOCTh BBIUYUCIISTh
CpelHEe 3HaUeHue

B) 9TO YMCJIOBBIC JJAHHBIE, C KOTOPBIMH MOYKHO OCYIIECTBIISTH
MaTeMaTU4YecKHe orepanuu

5. HomMuHanbpHble TaHHBIE CO/IEpKAT

= a) HAUMEHOBAHUS KaTeropuii

0) TOJIBKO BEIIECTBEHHbIE YHCIIa

B) TOJIBKO CTPOKH B BUJI€ TEKCTOBOM MH(pOpManuu
I') TOJIBKO A€MCTBUTEIIbHBIE YHCTIA

TIK-1.]1.1
MK-1.71.2
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[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLMH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKa3aHus i1 OOYYalOIUXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUTUHBI HE B TOM, YTOOBI IMOJYYUTH BCIO MH(POPMALUIO IO TeME, a B OCBOCHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEHIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0iacTh 3HaHUs, €€ MpoOJjeMbl, AaeT IEeNbHOE MPEACTABICHUE O AUCIHUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsIBJIEHHE HEOOXOIMMOro HHTEpeca, He0OXOAMMOTO JUI CAaMOCTOSATEIbHOW PaboThI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  pa3iIM4HBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
HCIIOJIb30BaHUEM pa3/laTOYHOrO MaTepuaja Ipd MPOBEIEHUU KOPOTKUX AUCKyccUd 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— JIEKIIUH cOTTIacHO pa3zzenaM (1ad:m.3) u Temam (Tadbmn.4).

11.2. Meroauueckue yKazaHUsl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydalomUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUSATHI.
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BrimonHenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroImerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
M3y4aeMbIX B PAMKax JaHHOW JUCIHUIUINHEI;

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 U3Y4aeMON AUCIUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ajaHue K BbITOJHEHHUIO JIa0OPATOPHOIT padoThI BbIJACTCS MIPENOJaBATEIIEM B Hayajie
3aHSITHSI B COOTBETCTBUU C TUIAHOM 3aHATHIA. Tembl 1a00paTopHBIX pabOT MPUBEIACHBI B Ta0I. 6
JAHHOU MPOrPaMMBI.

KomruiekT TUIoBbIX 3a1aHui (J1abopaTOpHBIX padoT)
JlaGoparopnas patora 2.1 Ilouck 1aHHBIX

JlaGoparopHast paboTa CUNTAETCS BHIIIOIHEHHOH, €CIIM COOTBETCTBYET CIIEAYIOIIUM KPUTEPUAM:

— HMECTCA IMOCICAOBATCIBHOC OIIMCAHWEC BBIIIOJIHCHHUA 3aJlaHMA, Ka)KI[blf/'I mrar oIucaH
MOJIHOCTBIO U JOCTYIIHBIM S3BIKOM, 000CHOBaHEBI BCE ﬂeﬁCTBHH;

— IIPUBCACH CKpI/IHH_IOT/J'II/ICTI/IHr KoJa n/unu CKPHHIIOT pa60qero mnponoecca B
aHATMTHYECKOH Tutatdopme;

— B 3aKJIIOYCHHHU IIPpHUBCACH KpaTKI/Iﬁ AHAJIN3 II0JIY4YCHHOI'O J4aTacera, a HMCHHO
PIH(bOpMaI_[I/II/I O KaQYCeCTBC U KOJHUYCCTBC HNAHHBIX, KpAaTKasad aHaJIMTUKaA IIOJIYUYCHHBIX

JAHHBIX.
B HpOTI/IBHOM cnyqae 3aJaHUC CUNTACTCS HC BBIIIOJIHCHHBIM.

Beirpy3ute BakaHcuum C pecypca https:/dev.hh.ru i BakaHCHM 110 HAIPABIICHUIO
HNOJArOTOBKM (HampuMep, HWHXXKeHep-aIeKTpuk). Ompenenuts mnopor 3apaboTHOM miatel ¢
nomoripto Python. B ananutnueckoit miarpopme KNIME B gopmate .png BEITpY3UTh TaOIHILY
C HaMMEHOBaHHEM BakKaHCHHM, ee id, ypoBHeM 3apaboTHON Iu1aThl U ropogoM. OTCOPTUPOBATH
BaKaHCHU 10 YPOBHIO 3apa0OTHOI miatel. B oTuere nmpuBectu ckpuH OnokHOTa Python, ckpun
pabouero mpoiiecca ¢ HOICHEHHEM padOoThl y371a, €ro HACTPOEK U BBITPYKEHHOE U300pakeHUH B

dbopmare .png.
Jladoparopnas padora 2.2 IlocTpoeHue 1amoopaos

J'Ia60paT0pHa$1 pa60Ta CUHUTACTCA BBIHOJ'IHGHHOfI, €CJIN COOTBETCTBYCT CICAYIOUIUM KPUTCPHUAM:

— HMCECTCA IMOCJICAOBATCIBHOC OIIMCAHHC BBIIIOJTHCHUA 3aJJaHMA, Ka)KI[BIfI mrar OIucaH
MOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, 000CHOBaHEKI BCE ,HGP’ICTBI/ISI;

— IMIPUBCACH CKPUHIIOT z[am60pzla H oIIMucCaHa I/IH(I)OpMaTI/IBHOCTB Ka)I(,Z[Oﬁ BU3YyaJIU3allUH;

— IMIPUBCACHO 3aKJIKOUYCHUC, B KOTOPOM COIACPKHUTCA KpaTKI/Iﬁ aHaJn3 ;[am6op;1a n €ro

I_IeJleCOO6pa3HOCTB.
B mpoTuBHOM ciy4ae 3aJaHUE CUUTAETCS HE BHIOTHEHHBIM.

Co3znare mambops ¢ HCIONb30BaHHE HporpaMMHoro obecrneuenus Tableau Public nns
U3MEpPEHUN MOTPEOJCHUS AIIEKTPOIHEPTUU B HEKOTOPOM JomoxossiictBe. Jlanubie (BigData)
IPUBEJICHBI c MUHYTHOH NEePUOIUIHOCTHIO, coOpaHsl 3a 4 roja:
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set
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HeO6XO,Z[I/IMO MMpoaHAJIM3UPOBATL NAHHBIC, B TOM YHCJIC HAa HAJIUYNUC MYCTBIX SAYCCK,
MOCTPOUTH Jamobopa. Busyanuzanus gomkHa oTOOpakaTh WHGOPMATHBHBIC TpaduKku, B TOM
YHCIIe ¢ OIICHKON pe3epBa aKTHBHOM, peakTHBHOM MomHocTu. Ha nambopae npuBectu He Oosee
5 rpaukoB, MOSACHUTH HUX HH(DOPMATUBHOCTH B oT4eTe. ['OTOBBIA ambop] pa3mMecTuTh B
obmake Tableau, mpuBecTu CKpHuH AamOOpa U CCHUIKY B OTYETE.

JlaGoparopnas padora 2.3. [IpenodpadoTka u aHaJIN3 TaHHBIX

J]a6opaTopHa>1 pa60Ta CUHNTACTCA BbIHOHHeHHOﬁ, €CJIM COOTBETCTBYCT CIICAYIOIIUM KPUTCPUAM:

— HUMeeTCs I10CJIEI0BATEIbHOE ONIMCAHUE BBIIIOJIHEHUS 3aJjaHMsl, KayK/blH 11ar ONucaH
HOJIHOCTBIO M JOCTYITHBIM SI3bIKOM, OOOCHOBAHBI BCE JIEHCTBUS;

— TPUBEAEH CKPUHUIOT/JIMCTUHT KOJa UM CKPUHILOT paboyero mpoiecca B
aHAJIMTUYECKOH TIaThopme;

— TIpUBEJAEHA cTaTUCTHYecKas HH(pOopMaLMs O JaHHBIX (pa3MEpHOCTh JaTacera,
HAaMEHOBAHHE CTOJIOI[OB HA PYCCKOM S3BIKE C IMOSICHEHUSIMH, CTATUCTHKA 110 CTOJIOIAM C
YHCJIOBBIMU JJAHHBIMU, KaTErOpUajIbHble IEPEMEHHBIE IPUBEACHBI K YHUCIEHHOMY BUAY);

— IPHUBEIEHO HE MeHee 3 BU3yalu3aluil ¢ MoAPOOHBIM ONMCAHUEM U UX aHATIU30M;

— apryMeHTHpOBaHO BbIOpaHbl Hanboee BaKHbIE IPU3HAKU (HE MeHee 4)

— B 3aK/IIOYEHUM NPUBEACHKPATKUI aHAIN3 JaTaceTa, BhIJEICHBI LieJeBast IepeMeHHast 1
MIPU3HAKH, TIPEAJIOKEH JAIbHEH CIToco0 aHamn3a TaHHBIX.

B npoTtuBHOM ciy4ae 3ajaHM€ CUNTAETCS HE BBINOJIHEHHBIM

BBINONTHUTE 3arpy3Ky JaHHBIX, IPOBECTH aHAIN3 HA TIOJHOTY, 3aII0JIHUTH ITYCThIC SYCHKU
(BBIOOD cITOCO0a 3aMoTHEHUS STYeeK JTOJHKEH OBITh apryMEHTHPOBAH), TIOCTPOUTH HE MEHEE MATH
UH(POPMATUBHBIX BH3yallM3alvii (TEIIoBask KapTa, SIIUK C ycaMH, KPYyroBas auarpamma,
TUCTOTpaMMa M JIp.) JJIS OLICHKH BaXXHOCTU Mpu3HaKoB. OO03HAUUTH IIEJIEBYIO MIEPEMEHHYIO U
NPU3HAKH.

PaGora MokeT OBITH BBHIIOJIHEHAa KaK Ha aHATUTHYECKOW 1iaTgopme, Tak M C
MPUMEHEHUEM sI3bIKa MporpaMmMupoBanus. O0s3aTeNnsHO peaan30BaTh HE MEeHee JBYX rpauKoB
¢ ToMoIIbl0 OuOIMoTeKH Seaborn st Tex, Kro pabdotaer Ha Python. Coxpanurte KoI WK
pe3ynbraTthl aHanmu3a B KNIME, onu npuronsrtcs ans cienyromiei paGoThl.

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/

JlabopaTopnasi padora 2.4. IlpennkTHBHBIN aHAIN3. 3a1a4a perpeccuu

JlaboparopHas paboTa cyuTaeTCs BHITIOTHEHHOW, €CIIM COOTBETCTBYET CIEAYIOIIUM KPUTEPHSIM:

— HWMEETCS TMOCIEeNOBATEIFHOE ONMMCAHUE BBITTOTHEHUS 3a/laHus, KaXAbIM IIar ONHUCaH
MOJIHOCTBIO M TOCTYITHBIM SI3bIKOM, 0OOCHOBAHBI BCE ICHCTBHUS;

— TpHUBENCH CKPUHIIOT/JUCTUHT KOJa WJIM CKPHHIIOT paboyero mpolecca B
aHaMTUYeCcKoi miardopme;

— TpHBEICHA CTaTHCTUYecKas MHoOpMalus O JaHHBIX, BHIOpaHa IlelieBas MEepeMEeHHAs U
MIPU3HAKH;

— 00yueHO HE MEHEe TPeX MOJIeNiel Perpeccuu,

— TpoBeldeHa OlIEHKa TOYHOCTH palOThl allfOPUTMOB, apTyMEHTHPOBAaH BBLIOOp
ONITUMAJIbHON MOJICIIH;

— B 3aKIIIOYCHUU TIPUBCIACH KpaTKI/Iﬁ aHaJIN3 JaTaceTa, BBIACIICHBI LEJICBasd IMEPEMCHHAA U
MPU3HAKH, apTyMEHTUPOBAH BbIOOP PeIEBaHTHOM MO/ETN MAIIMHHOTO O0yYEeHHUSI.
B npotuBHOM ciiydae 3alaHUE CUUTAETCSA HE BBIIIOJIHEHHBIM
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Jdnsa  mamneix  https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature,

00Y4HTH TP MOJEIH MAIIMHHOTO 00y4eHHs (PEerpecchy) U OLEHUTh TOYHOCTh PabOThI MOJEIEH.
BriOparh onTuManbHy0, COXPaHUTh 00YUYEHHYIO MOJIEIb.

PabGora MokeT OBITH BBIIOJHEHA KaK Ha aHAJMTUYECKOH HJIaT(l)OpMe, TaKk M C

IIPUMEHEHUEM f3bIKa IporpaMmmupoBanus. CoxpaHuTe Ko win pe3yibTarsl aHanu3za B KNIME.

JlabopaTopnas padora 2.5. 3agaua kiaaccupuxkannu

JlaboparopHas paboTa cuuTaeTCs BHIIIOJHEHHON, €CJIM COOTBETCTBYET CIEAYIOIIUM KPUTEPUSIM:

MMEETCs TOCJIEJOBATSIIFHOS OIMCAHME BBIIOJHECHUS 3aJaHMsA, KaKIAbIM IIar OmIHcaH
MTOJTHOCTBIO M JIOCTYITHBIM SI3BIKOM, OOOCHOBaHBI BCE JICHCTBHSI;

MPUBEJECH CKPUHIIOT/JIUCTUHT KOJa WJIM CKPUHIIOT paboyero mporecca B
aHATMTHYECKOH Tutatdopme;

MpUBEJIeHA CTATUCTHYECKass MH(POPMAIHS O JAaHHBIX, BHIOpaHA IIeJieBas MEPEMEHHAs U
MIPU3HAKH,

o0ydeHO He MEHee TpeX MOJIeNiel perpeccuy,

MpOBEJieHAa OLIEHKa TOYHOCTH pPalOThl aJITOPUTMOB, apryMEHTHPOBAaH BBHIOOD
ONTHUMAILHON MOJCIIH;

B 3aKJIFOYCHUHN HpI/IBeIleH KpaTKI/If/'I aHaJIu3 garTrace€Ta, BbIACJICHBI 1I€JI€BadA nepeMeHHaﬂ 158
[IPU3HAKH, apTyMEHTUPOBaH BbIOOP PEIEBAaHTHOM MO/EIN MAIIMHHOTO O0yYEeHHUSI.

B npoTuBHOM ciiyuae 3a/laHu€ CYUTACTCS HE BBIIIOJHEHHBIM

Jns mannsix https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-

classificationoOyuuts 3 MoJenM MAIIMHHOTO O0y4YeHUs (KJIacCU(PHUKALUKN) M OLIEHUTh TOYHOCTh
paboTsl Mojieneii. BoiOparh ONTUMANBHYIO, COXPAHUTh O0YYCHHYIO MOJelb. JlaHHbIE TPeOyIOT
MpeABapUTEIILHON 00pabOTKH

PabGoTra MokeT OBITH BBINIOJHEHA KaK Ha aHAJIMTHYECKOH HJ'IaT(bOpMe, TaKk H C

IPUMEHEHUEM S3bIKa IporpaMmupoBanus. CoxpaHute Ko win pe3yiabTarsl aHanu3za B KNIME.

JlabopaTopHas padora 2.6. AHAIM3 BPEeMEHHOI0 psijia

J'Ia60paT0pHa$1 pa60Ta CUHUTaCTCA BBIHOJ'IHGHHOfI, €CJIN COOTBETCTBYCT CICAYIOUIUM KPUTCPUAM:

HMeEETCS TI0CJIeIOBATEIbHOE ONMCAHWE BBIOJHEHUS 3aJaHus, KaKAbIH IIar OIHCaH
MOJIHOCTBIO M TOCTYITHBIM SI3bIKOM, 0OOCHOBAHBI BCE ICHCTBUS;

MIPUBE/ICH CKPUHIIOT/TUCTUHT KOJIA HIIM CKPUHILIOT aHATUTHYECKOH MI1aTdhOpMBI;
MpUBEIEHA BU3YyaIU3alllH, TO3BOJISIONINE TTPOAHATU3UPOBATh OCOOCHHOCTH BPEMEHHOTO
psna;

B 3aKJIIOYCHHM TIPUBEICH KPAaTKUil aHalW3 TeHepaluu/MOTPeONIeHUs 3JIeKTPOIHEPTHH,
MPUBEJICHBI PEKOMEH/IALIMH 110 MOJIEPKAaHUI0 MOIIIHOCTHU B 3JIEKTPUUYECKON CETH

B IMPOTHUBHOM CJIy4ac 3aaHUC CUUTACTCA HC BBIITOJTHCHHBIM

Jns  mamsbix  https://www.kaggle.com/datasets/shenba/time-series-datasets mnposectn

aHaJIn3 BpCMCHHOﬁ 3aBUCUMOCTH IPOU3BOJACTBA 3JICKTPOIHCPTIHUU.

PaGora Moxer OBbITh BBINOJHEHAa € MPUMEHEHHEM S3bIKa [POrPAMMUPOBAHMS.

Coxpanure Koa

Jlaboparopnasi padora 3.1. O6padoTka nzodpaxenuns

Ha6opaTopHa;1 pa60Ta CUUTACTCA BBIHOHHGHHOﬁ, €CJIM COOTBETCTBYCT CIICAYIOIIUM KPUTCPUIM:
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— HMEeTCsl MOCIe0BATEeIbHOEC ONMUCAHUE BBIMOJHECHUS 3aJaHusl, KaXKIbIH IIar ONHCaH
MOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, OGOCHOBaHBI BCE HeﬁCTBHH;

— TpUBEACH CKPHHIIOT/TUCTHHT KOJAa WM CKPHHIIOT paboyero mpoiecca B
aHAIMTUYEeCKOM Tardopme;

— B 3aKJIIOYEHUH NPUBEICH KPATKHil aHATU3 IPUMEHEHUS (PHIIBTPOB ISl H300paskeHUsI.
B nipoTuBHOM cilydae 3ajaHie CYMTACTCS HE BHIIIOJIHEHHBIM

CrenepupoBarh (OTO UEIIOBEKAa C IMOMOIIBIO pPEcypca, MO3BOJSIONIETO I'€HEPHUPOBATH
auno  yenoBeka: https://thispersondoesnotexist.com.  3arpy3uts wu300paxenue B Python.
[IpuMeHNTh KOHBEPTALMIO B YEpHO-OENbI BEKTOpHBIA (opmar. Beirpy3uTs m3o0pakeHHs B
dopmare png. [Ipumenuts k GoTtorpaduu yeTsipe GuIIbTpa Ha BEIOOp. Pe3ynbTaTel mpuMeHeHUs
(GHUIBTPOB TaKKe BHITPY3UTH B popmaTe Png. B oTuere mpuBecTn kKo u H300paskeHHS.

[Ipumensiercs TEXHONOTHS [UIS peaju3allid NPOIMYCKHOW CHCTEMBl B IIeX JUis
OTpaHMYEHUS IOCTYIA K CIOKHOMY 000PYIOBaHUIO.

JlaGoparopnas padora 3.2. Kinaccugukanus n3odpaxkeHuit

JlabopartopHas paboTa cUNTaeTCs BHIIOJIHEHHOM, €CIIM COOTBETCTBYET CICAYIOIINM KPUTEPUSIM:

— HUMEETCsl IOCJIEN0BATEIbHOE OINMCAHUE BBINOJHEHUS 3aJaHusl, KaKIbplid IIar ONHCaH
IIOJIHOCTBIO U IOCTYIHBIM SI3bIKOM, 0OOCHOBaHbBI BCE IEHCTBHUS;

— TpUBEACH CKPHUHIIOT/TUCTHHT KOJAa WJIM CKPHHIIOT paboyero mporecca B
aHAIMTHIEeCKOU T1atdopme;

— o0ydyeHa CBEpTOYHAs HEHPOHHAS CETh WM MPHUBEICH AITOPUTM KIacCU(pUKAIIIA
1300pakeHU B aHATUTHYECKOU T1aThopMe;

— TIpoBeJieHa OLEHKAa TOYHOCTH pabOThl aJrOPUTMOB, OOOCHOBAaH BBIOOp IapaMeTpOB
HEUPOHHOMU CeTH;

— B 3aKJIIOYEHUM  [PUBEJCH KpAaTKUIl aHanmM3 JaraceTra, OLIEHKa TOYHOCTH paboThI

aIropuT™Ma, apryMeHTUPOBAH IPUHIMUII IIOCTPOCHUS HEUPOHHOU CETH.
B IMPOTUBHOM CJIy4a€ 3alaHUuC CUUTACTCA HE BbITIOJIHCHHBIM.

OO0y4nTh MOZIENB KIIACCU(PHUKAIMU H300pakeHHH, UCTIONIB3Ys ONOIHOTeKy Keras Ha si3bike
nporpammupoBanus Python wimn  ananmutuueckyro  miardpopmy KNIME. Busyanusupoath
n300pakeHus, 00y4uTh MOJIeNb, OLIEHUTh TOYHOCTh paboThl Monenel. [lomyuuth pesynbrar
TOYHOCTH 110 MeTpuke Accuracy e mesee 75%.

JlaHHBIE MOKHO B3STh C OTKpBITOr0 pecypca Kaggle mo Beidopy:
1. https://www.kaggle.com/datasets/christianvorhemus/industrial

-quality-control-of-packages

2. https://www.kaggle.com/datasets/ravirajsinh45/real-1ife-
industrial-dataset-of-casting-product

JlabopaTopnas padora 4.1. BBeieHune B 00padoTKy eCTECTBEHHOI0 SI3bIKA

JlaboparopHas paboTa cuUTaeTCs BBHIIIOJTHEHHOMW, €CJIM COOTBETCTBYET CJIEAYIOIIUM KPUTEPUSIM:

— HUMeeTcsl IOCJeN0oBaTeIbHOe ONUCAaHWE BBIMOJHEHUS 3aJaHusl, KaKIbli IIar omnucaH
MOJTHOCTBIO M JOCTYITHBIM SI3bIKOM, OOOCHOBAHBI BCE JIEHCTBHS;

— TpUBEAECH CKPUHIIOT/IUCTUHI KOJAa WJIM CKPUHIIOT paloyero mporecca B
aHAJIMTUYECKOH TaThopme;

— B 3aKJIIOYCHHUHU NpUBEACH KpaTKUH  aHalM3 NPUHAAISKHOCTH  TEKCTa K
ANEKTPOIHEPreTUYECKON TeMaTHKE.
B npotuBHOM cilydae 3aJaHU€ CUUTAETCS HE BBIIIOJIHEHHBIM

Boimonnute ananmu3 tekcra crareil. C pecypca hitps:/elibrary.ru/defaultx.asp cxagats 10
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cTateid mo mpodUI0 MOATOTOBKH (0003HAYWTH HAYYHYIO TEMATHKy, HAIpUMEp, pelieiHas
3ammra), mepesectd B ¢opmar .IXt. 3arpy3uth TeKCT, UCIONB3Ys OubanoTeky pandas. [Tposectu
aHAJIM3 COOTBETCTBUS TEKCTOB IO HAWOOJEe YacTO TOBTOPSIOMIMMCS ciioBaMm. it 3TOro
HE00X0aUMO:

e U30aBUTKLCS OT UHOCTPAHHBIX CIIOB (€CJIM ATO HEOOXO0IUMO);

® MOXXHO OTOPOCHUTH CTPOKH, [UTMHHEE, HATpuMep, 550 CHMBOJIOB,

® [epeBECTH BCe OYKBBI B HIDKHHUI PETUCTD;

e yOpaTh CTOII-CIIOBA,

® [IPOBECTH MPOLEAYPY JIEMMATU3AIUH,

e BriBecTH 50 Hambojee YacTO BCTpEUarOIIUXCs clioB. [lo HUM W TPOBECTH aHANIM3 Ha

COOTBETCTBHUE TEKCTA CTAThH HANIPABJICHUIO MOJITOTOBKH U (MJIM) HAYYHOU TEMaTHKE.

BoinoJsiHeHue 1a00paTOpHO padoThl COCTOUT U3 TPEX ITAIOB:
—  aHAJIUTHYECKOTO;
— pacueTHO-rpauuecKoro;
— KOHTPOJBHOTO B BUJIC 3AIIUTHI OTYETA.

CTpykTypa u hopMa 0THYETa 0 1a00PATOPHOI padoTe

OtueT o0 J1abopaTopHOI pabOTe JOIDKEH COJEPKATh: TUTYJIbHBIN JHCT, OCHOBHYIO YacCTh,
BBIBO/JIBI 10 PE3YJIbTaTaM HCCIICIOBAHHIA.

Ha mumynvnom nucme NOMDKHBI OBITh yKa3aHbl: Ha3BaHUC JUCIUIUIMHBI, Ha3BaHHE
naboparopHOi paboOThL, (GamMwivsg W WHUIUAIB TpenojaBaTesis, (aMWwidnsg W HHUALAAIBI
CTY/ICHTa, HOMEp €r0 y4eOHO IPYIIIbI U JIaTa 3alUuThl paOOTHI.

Ocnosnast wacmvs JODKHA COJEPKATh 3aJaHue, pPe3yJabTaThl JKCIEPUMEHTATBHO-
NPaKTUYECKON pabOThl, pACUCTHO-aHATUTUYECCKUAE MaTEPHUAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Buvisoowt 10 mpopenaHHOW pabOTe MOJDKHBI COAEPKATh OCHOBHBIE PE3YIbTATHI TIO

pabore.

TpebdoBanus Kk 0opMIICHHIO 0TYETA 0 J1A00PATOPHOI padoTe

TuTynpHBIN TUCT OTYETA OJIKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEJICHHOMY B CEKTOpE
HOpMaTHBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
'OCT 7.32-2017. TpeOGoBaHus NMpPHUBEAECHBI B CEKTOpEe HOpMAaTHBHOM nokymeHTauun ['YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHUM CIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU jokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.3. Mertoauueckue yKazaHus JUIsi 0OYJaIOMIMXCs MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HermocpeiCTBEHHOIo
y4acTusl.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENIBHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:

— y4eOHO-METOANYECKUI MaTepuas Mo AUCLUILINHE.
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Komnnexm 3a0arnuii 0151 6bIn0JIHEHUSL CAMOCIMOSIMENbHOL pa60mw

Camocmosimenvhas pa60ma cuumaenics 6bll’lOJZH€HHOI/2, eciu cmyOeHm 6blNOJIHUJI 6C€ NYHKNbL 68
coomeemcmeul ¢ 3a0aHuem

3ananmue 1. Tema 1.1 [IpyuMeHeHre TEXHOJIOTUI HCKYCCTBEHHOI0 MHTE/LIIEKTA B

3JIEKTPOIHEPTeTUK
[ToAroTOBUTH KOHCIIEKT C UCIIOIb30BaHHEeM pecypcoB Aunekc/lucka/Google Jlucka B popmare
TaOIHIBIL:

Nen/n  [HarMeHOBaHHME TEXHOJIOTHUH Kpatkoe onncanue [IprMeHEeHNE B 3NEKTPOIHEPTETHKE

1

2

B koHCHIeKkTE HOKHO OBITH OTPAXKEHO HE MEHEEe 7 TEXHOJIOTHIA.

3aganue 2. Tema 2.1 Metoabl 00padoTKH JaHHBIX
[ToAroTOBUTH KOHCIIEKT-IIIAPTAIKY C OCHOBHBIMH METOJIaMH TIOATOTOBKH JTaHHBIX JIJIS

oOyuennst. @opMaT BHIIOTHEHHS KOHCIIEKTA - TPOU3BOJIBHBINA: MOXKHO O(hOPMUTH B BUJIE
NIeYaTHOTO WJIM HAITMCAaHHOTO OT PYKH, MOXKHO B ()OpME TaOIIHIIBI.

[Tpumep:

Ne i/

[IpoGiema

Kak ee pemnts? (Kako pe3ynbrar?)

1

[IycTble stueiiku

'Y manenue siaeex (moTeps JaHHBIX)

3anoaHUTH 0 (He 04eHb YI0OHO, TEPSIETCS TOYHOCTD)
3alOJTHUTH MEIMAHHBIM 3HAYCHHUEM (HE YYUTHIBAIOTCS TPyOBIe IPOMAaxH)
3armoMTHUTE CPEIHUM 3HAYCHUEM (YUHUTHIBAIOTCS TPYyObIe MPOMAaXH)

3aganue 3. Tema 2.2 MeTroabl BU3yaau3aluu JaHHbIX
[ToaroToBUTH KOHCHEKT ¢ UCMONb30BaHUEM pecypcoB Annexc/nucka/Google [lucka B popmare
Tabnuiel. B KOHCTIEKTE TO’KHO OBITH OTPAXKEHO HE MeHee 7 MeTo0B. [Ipumep:

Nen/m  [Meton Bu3yanu3auuu [Tpumep-kapTHHKa Haznauenue DyHkIMs 1 6GnbianorTexa
B Python (KNIME)
1 ucTorpamMma " sasee racon covahux wwcen Ornpenernenue matplotlib - hist
L p— pactipenienennst  |(InteractiveHistogram )
plt.xlabeli( " Data’); o BeanHHLI
2

3ananue 4. Tema 2.3 AJIropuTMBI perpeccuu
[ToArOTOBUTH KOHCIIEKT 1O 6a30BBIM aITOPUTMAM PETPECCHH, UCIIONB3Ys pecypce https://scikit-
learn.org/stable/, ¢ ucnons3oBanuem pecypcon Annexc/lucka/Google [lucka B popmare
TaOJIUIIBL:
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Nen/m  |Anroputm Dynkus n 6ndanorexa B Python  [Kparkoe onmcanne |OcobeHHOCTH
(KNIME)

3ananue 5. Tema 2.4 Anropurmbl KiaccuuuupoBajia

IToAroTOBUTH KOHCIHEKT 10 0a30BBIM aJiropuTMaM KiacCH(HUKAIMK, WCIOIB3YsS pPecype
https://scikit-learn.org/stable/, ¢ ucnonp3oBanuem pecypcoB Sunekc/lucka/Google Jlucka B
¢dopmare TaOIUIIBL:

Nen/m  |Anroputm Dynxuus u 6ubmmoreka B Python  |[Kpatkoe onmcanne |OcobeHHOCTH
(KNIME)

3ananue 6. Tema 2.5 AJIropuTMBI KJIacTepu3anuun

[ToArOTOBUTH KOHCIEKT IO 0a30BbIM airOpUTMaM KJIacTEpU3alMU, HCIONB3Ys Pecypc
https://scikit-learn.org/stable/, ¢ ucnonp3oBanuem pecypcoB Snmgexc/lucka/Google ucka B
dbopmare TaOIUIBL:

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

3aganue 7. Tema 2.6 OuneHka TOYHOCTH AJITOPUTMOB

[ToAroTOBUTH KOHCIEKT-IINAPIrajJKy C OCHOBHBIMM METOJAaMH OIIEHKHM TOYHOCTH aJrOpPUTMOB
perpeccuu, Kiaccupukauup W Kijactepuzanuuud. @DopMar  BBINOJHEHHMsS KOHCIEKTa -
IPOU3BOJIBHBINA: MOXHO O(OPMUTH B BHUJE NMEYATHOTO WJIM HAMMCAHHOTO OT PYKH, MOXHO B
dbopme TabIUIIBL.

3amanne 8. Tema 3.1 Heiiponnbie cer [Isi aBTOMATH3aLMHM IMPOLECCOB B
3JIEKTPOIHEPreTHKe

[ToaroroButh pedepar Ha TeMmy «HelpoHHble ceTH [ aBTOMATU3ALUHU IPOLECCOB B
AIIEKTpO3HEpreTuke». PaboTa BHINOMHSAETCS B IEUaTHOM BapUaHTE.

[TpumepHoe conepxanue pedepara

1 BBenenwue.

KopoTko paccka3aTb 0 BO3MOXHOCTSIX COBPEMEHHBIX HEHPOHHBIX CETEH U O BO3MOYKHOCTH MX
PUMEHEHHUS

2 HelipoHHBIE CETH B DJIEKTPOIHEPTETUKE

IIpuBecTn npuMeEpH NPUMEHEHUS HEMPOHHBIX CETe: moMoulp NpuHATHS pemenus, [OT,
KOMIIBIOTEPHOE 3PEHUE U IIP. - B DIIEKTPOIHEPIETUKE.

B paznene MoryT BBOAUTCS IOApa3IEIIbI

3 3axnrodeHue.

B 3axiroueHnn KOpOTKO MOJABECTH UTOTHU MO KaXKJIOMY pa3zieny pedepara

4 JIuteparypa.

39



Vkazate  Hcmoib3yemble HUCTOYHMKM B cootBerctBum ¢ ['OCT  7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe ommcanue. O0mue TpeOOBaHUS W MpPaBUIIA
cocraBiienus. B pedepare 10mKHO OBITH
UCIIO0JIB30BaHO HE MeHee 10 MCTOYHHUKOB)

[TpaBuna opopmienus pedepara

1 PaboTa caercst B 3J1eKTPOHHOM BHJIE 00beMOM He MeHee 18 JncToB.

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

3 Hymepauus: TUTYJIBHBIN JIUCT CYUTAETCS MEPBBIM, HE HyMEpYETCs; COJEpKaHHe — CTPaHHIIA
Ne 2

4 TpeGoBanus K mWpUPTY
e ocHoBHOU TekcT: mpudt 14, TimesNewRoman, moiayTopHslli HHTEpBaJl, BEIPABHUBAHUE
0 IIUPUHE

e a03all C MOJIYTOPHBIM OTCTYIIOM
e 3arosoBku nuirytcst CapsLock, mpudt 16, TimesNewRoman
e nmoamucu K pucyHkam u Tabmumam: mpudt 12, TimesNewRoman, momxyTopHbIii
WHTEpPBAL;
e HyMmepauuss TaOIWI] W PHUCYHKOB CKBO3Has. TaOnuWmbl W PHUCYHKH 00s3aTeIbHO
MOJIMCHIBAIOTCS, TAK)KE YKA3bIBAETCSI HICTOYHHK, OTKY/A B3SIT PUCYHOK WM TaOIHIa.
5 B Tekcre yka3bIBalOTCS CCHUIKM HAa HCTOYHUKH (KHHUTH, CTaThU, MOHOTpaduu, 3JIEKTPOHHBIE
PECYpCHI U T.J1.) B BU/IC YHCIIa B KBaPaTHBIX CKOOKax (Hampumep, [1]), Hymeparusi HCTOYHHKOB
CKBO3Has. B pazgene 5 ykaspiBaeTCsi MPOHYMEPOBAHHBIN IMEepeYeHb HCTOYHUKOB. [IpaBuna
opopmiienust 6ubmmorpaduu u pedepara m3noxensl B [OCT — CUBM/[. Ortuer o
Hay4yHO-HUcclenoBaTenbckoi padote. Ctpykrypa u npasuia odpopmienus, [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuck. budbmuorpadudeckoe omucanue. OOnme TpeOOBaHUS W MTpaBUIIA
COCTaBIICHUSI.

3ananue 9. Tema 4.1 I'os10cOBBIE NOMOIIHUKH B 3JIEKTPOIHEPTeTHKE

[ToaroroButh 3cce Ha TeMy <«O(PQPEKTUBHOCTb BHEAPEHHUS TOJIOCOBBIX MOMOIIHUKOB B
AJIEKTPOIHEPreTHKe» 00BbeMoM He 6onee 250-300 cros.
[TpumepHoe coaepxaHue rcce.

- Bcerynnenue:

o (GOopMyIHPOBKA TEMBI;

O AaKTYyaJbHOCTH TEMBI;

O PpacxokJeHHEe MHEHUH OTHOCUTEIIbHO TEMBI;

O CTPYKTypa pacCMOTPEHUS TEMBI U TIEPEX0/I K OCHOBHOMY CYXKJICHUIO.

- OcHOBHas 4acTh:

O CyXJIeHHs (apryMeHTbI), KOTOpble BbIABUTAaeT aBTOp (2 — 3), ompeneneHue
OCHOBHBIX ITOHSTHH,

O WCIOJIb3YEMBIX MTPH BBIIBUKCHUH CYKICHHI;

O JIOKa3aTelIbCTBA M MOJIEPKKM — (AKTBl MM MPHUMEpPHI, IMOAJEPKHUBAOLINE
CYXKJCHHUE;

O PpAacCMOTpEHHE  KOHTPApryMEeHTOB, MJIM  IPOTHBOIOJOXKHBIX  CYXKJIEHHH
(Heo6x01MMO TIOKa3aTh, MOYEMY OHM CJIadbl, @ YTBEP:K/IEHHUE aBTOpa OCTAETCS B
cuie).

- 3aKJIrYeHHeE:

O TIOBTOPEHHE OCHOBHOT'O CY)KJICHHS;

O OJHO WJIX J[Ba MPENJIOKECHHUS, PE3IOMUPYIOIINE apTyMEHTHI B 3alIUTy OCHOBHOTO
CYXJIEHUS;

o ofIee MpexynpeKACHAE O MOCIEACTBUSX HETPUHITHS BBIIBUTAEMOTO CY)KICHHS
U 0o0111ee 3aKJII0YEHHE O TOJIE3HOCTH JAaHHOTO YTBEPXKICHUS
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http://regstands.guap.ru/db/docs/gost_7.32-2017.pdf

11.4. Meroauueckue yKa3zaHus JUIs OOy4alOMIMXCS MO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJI YCIIEBAEMOCTH

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIENbI0 OLICHMBAHUS XO0/a OCBOCHUS
JUCLUIUINHBI.

B teuenune ceMecTprl CTYIEHTHI:

- 3aLUIIAIOT TaOOPaTOPHBIE U MPAKTUYECKUE PAOOTHI;

- BBIMIOJIHSIOT CAMOCTOSITENIbHBIE pa0OTHI;

- BBITMOJIHAIOT TECTUPOBAHUS 110 MaTepuanam Jiekuuu B cpene LMS.

Cucrema OLEHOK IpPHU MPOBEACHUU MPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUH C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTpOJE YCIEBAaEMOCTH U
MIPOMEKYTOUHON artectanuu cryaeHToB ['YAIIL, oOywaromuxcs Mo mporpamMmam BBICIIETO
oOpazoBanus» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIy.

11.5. Meroauyeckue ykazaHus J1jisi OOY4aroUIUXCsl MO MPOXO0KACHUIO MPOMEXKYTOYHOM
aTTecTaluuu

[Ipomexxyrounast ~ aTTecTansi  OOyYarOUIUXcCsi  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYYalIIUMCA B Ipolecce
W3YYEHHUS BCEW MUCHUIUIMHBI WINA €€ YacTH, HAaBBIKOB CAMOCTOSTEIbHOM pabOThI, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCS AaTTECTAIlMOHHON OIICHKOW «OTIMYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.

Jliia omycka K 9K3aMeHY J0MYyCKaeTcs CTYACHT HEOOXOAUMO BBIMOJIHHUTD U 3AIIUTUTh HE
MeHee 8 JabopaTopHBIX padoT, 6 caMOCTOSATENBHBIX paboT. B mpoTHBHOM ciydae oleHKa 3a
sKk3aMeH Oyner cHmkeHa. @opmar sk3ameHa — tectupoBanue.Tect cocrout u3 30 BOMPOCOB.
Bpewmst Beimonnenus 60 muHyT. TecT cuMTaeTcs COaHHBIM, €CIM BBIIOJHEHO He MeHee 60%
3aJ1aHui (BBITTOJTHEHO MeHee 18 3a1aHuii BEpHO).

Or1eHKa «OTJIMYHO» BBICTABIIAECTCS, €CJIU BEPHO BBIMTOJIHEHO 27 1 00Jjiee 3aJaHui.

O1neHKa «XOpOII0» BBICTABIISIETCS, €CJIM BEPHO BBITIOJHEHO OT 22 110 26 3a/1laHui.

OreHKa «yJOBJIETBOPUTEIHHO» BBICTABJISIETCS, €CIM BEPHO BBINMOIHEHO OT 18 mo 21
3aJlaHuH.

Cucrema OIEHOK TPH MPOBEIACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B
COOTBeTCTBUU ¢ TpeboBanusMu [lonoxkennit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarouuxcs Mo nporpaMmaM BbICIIETO
oOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThl
ctyneHToB B ['YAII».
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUIUIMHbI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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