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AHHOTaUs

Jucuunnuza «CHUcTeMbl U METOJbl UCKYCCTBEHHOT'O MHTEIIJIEKTA B 3JIEKTPOIHEPTETUKE
BXOJMT B 00pa30BaTeNbHYIO IPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuata Mo
HaIpaBJIeHUIO MOATOTOBKH/ criennanbHOCTH 13.03.02 «DmeKkTposHepreTuka U JIEKTPOTEXHUKA
HaIpaBJICHHOCTH «JJIEKTpoMexaHukay. Jlucuumumna peanusyercs kadeapoit «Ne32».

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

I[IK-1 «CmocobeH TpUMEHSATh TEXHOJOTMM MCKYCCTBEHHOTO  HMHTEIJICKTa B
npodecCHOHANBHOM e TEIIbHOCTI

CopepxaHue IUCHMILUIMHBI OXBaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIPaBJICHUSIMU HCCJIEOBAaHUI B O0JIACTH TEXHOJOTMM HMCKYCCTBEHHOTO HWHTEIJICKTA,
IPUMEHSEMbIX B 3JIEKTPOIHEPreTUUECKON OTpaciM, a TakKe HUX HNPUMEHEHHEM; METOAaMH U
MH(OPMALIMOHHBIMU TEXHOJIOTUSMU, MIPUMEHSIEMBIMU I pelieHus: MpodecCHOHaNbHBIX 3a/1a4;
paboToil ¢ JaHHBIMH, OOJBIIMMHU JAHHBIMH, OCHOBAMHU pa3paOOTKH alTOPUTMOB pEIICHUS U
OLICHKM KayecTBa pelIeHHs 3aJad METOJaMU MAIIMHHOrO OOydeHHus, MAIIMHHOTO 3peHus,
00pabOTKH €CTECTBEHHOTO S3bIKA U JIP.

[IpenogaBanuie AUCHMIUIMHBI MpeIycMaTpUBAET cieayromue (opMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHASL —paboma
obyuaroue2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX enuHulbl, 144
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. [lenu npenojiaBaHus TUCLHUILUIMHBL. MOJyY€HUE CTYJEHTAMH HEOOXOANUMBIX 3HAHUN
¥ HABBIKOB I MPHUMEHEHUS METOJOB WH(OPMAIMOHHBIX TEXHOJOTUH U HMCKYCCTBEHHOTO
UHTEJJIEKTa B 3JEKTPOIHEPreTHUECKON OTpaciid, 3HAKOMCTBO C aJirOpUTMaMd MAalIMHHOIO
00ydeHus1, OIIEHKOM KadecTBa PelICHHA 3a7a4 MaTHHHOTO O0YYCHHsI, MAIIMHHOTO 3PEHUS U Jp.
3aJa4 B 00JIaCTH MCKYCCTBEHHOT'O MHTEJIEKTa; OCBOCHHE 0a30BbIX TEXHOJIOTHI UCKYCCTBEHHOTO
WHTEJUICKTA

1.2. JlucuumniauHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHKaMHU
00pa3oBaTeybHBIX OTHOIICHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (J1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIHUTUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI W MHIUKATOPOB UX JTOCTHIKCHUS

Konu
Kareropwus (rpymra) Kox n HanMeHOBaHME HHIMKATOPA JOCTHKEHHS
HaNMEHOBAaHHE
KOMIIETEHIH KOMIIETEHIINU
KOMIIETECHIHH
[IK-1./1.1 mpuMeHsIeT OCHOBHbIE aJITOPUTMBbI
MAaIIMHHOTO 00yYeHHs, KOMIIbIOTEPHOTO 3peHMUs,
00pabOTKH €CTECTBEHHOTO SI3bIKA, METOIbI
[1K-1 Crocoben OLICHKM TOYHOCTH MOJeJIM Ha 0aze
PUMEHSTh AQHATTUTHYECKON TUIAT(OPMBI H/HUITH S3bIKA
TEXHOJIOTUU [IPOrpaMMUPOBAHUS JIJIsl PEILICHUS
[Tpodeccuonanbhble poip P P
HCKYCCTBEHHOTO npoeCCHOHATBHBIX 3a/1a4 B 00JIACTH
KOMIIETEHIINU
MHTEJUIEKTa B JIEKTPOIHEPrETUKU
npodeccuonansroit | I1K-1./1.2 Pemaer npodeccnonanbHble 3a1a4n
JeSITeIbHOCTH MPEIUKTUBHOIO ¥ aHAJIMTUYECKOT0 TUIIA C
MPUMEHEHHEM TEXHOJIOTHIA UCKYCCTBEHHOTO
MHTEJUIEKTa ¥ OOJIBIINX JAHHBIX B 00JaCTH
AJIEKTPOIHEPTETUKU

2. Mecro nucnutuinHbEL B cTpykType OI1
JucuuninHa MoXKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:
- Hudopmaruxa,
- AJropuTMH3aIMs U TPOrPAMMHUPOBAHKE,
- Maremaruka. MaremaTU4eCKUl aHAIIN3,
- Maremaruka. AHaIUTHYECKasi TeOMETpHUs U JIMHEWHas anreopa,
- Maremaruka. Teopus BEpOSITHOCTEN U MaTeMaTUYECKask CTATUCTUKA,
- HWudpopManroHHbIE TEXHOJIOTH,
- OcHoBbl HHGOPMAITMOHHOM 06€30MacHOCTH,
- ®dusuka,
- Teopernueckre OCHOBBI AJIEKTPOTEXHUKH,
- DJEeKTpUYECKHUE MallluH
- DIJIEKTpUYECKHUE U DJIEKTPOHHBIE aNMapaThl;
- Cuctembl IUGPOBON TUCTIETIYCPU3BAIUH.
3HaHUs, YMEHUS U HaBbIKM, TMOJyYEHHbIE MNpPHU U3YUEHUU MaTepuaia JIaHHOU
JUCIUIUIMHBI, WMEIOT KaK CaMOCTOSITEIbHOE€ 3HAYE€HHE, TakK M BCIIOMOrarejlbHOE -
WCIIOJb30BAHUE TMPU MPOXOKIAEHUU IPOU3BOACTBEHHOM NPEAJAUIUVIOMHOM NPAKTHUKA U
MOATOTOBKE K MPOIEAYPE 3alTUThI U 3aIIUTa BBITYCKHONW KBATU(UKAITHOHHOW PAOOTHI.
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3. O0BeM U TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOI
paboTHI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMeCTpaMm) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 6 6
AyoumopHnuie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 6 6
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 123 123
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3auy, OK3. OK3.
OK3.%%)

£

IIpumeuanue: xkaHaumaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BUaM 3aHSITHH.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIIINHEI Hexumm | 113 (C3) 1P KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cewmectp 7
1. ickyccTBEHHBIN MHTEIUIEKT: IPUMEHEHHE B 2 - 70

SJICKTPOIHEPICTUKE

Tema 1.1 O6mas xapakrepuctika Ungyctpun 4.0.
Tema 1.2 CoBpeMeHHbIE METO/IBI peAIM3aALNU
HCKYCCTBEHHOTO MHTEIUIEKTa B 3JICTKTPOIHEPTETHKE
Tema 1.3 Data Science.

2. OCHOBBI MAIIUHHOTO O0YYEHUS 2 2 10
Tema 2.2 Datamining (uactsb 2)

Tema 2.3. MamaHOe 00yueHHE

Tema 2.4. OneHka TOYHOCTH MOJIEIEN MAIIMHHOTO
00y4YeHHS.

Tema 2.5. PexoMeHIaTeILHBIE CHCTEMEI.

Tema 2.6. BpemeHHbIE psifpl.

3. KommerotepHoe 3penue 1 2 20
Tema 3.1. OCHOBHBIE 3314 KOMIIBIOTEPHOTO 3PEHHUS.
Tema 3.2.MeToib1 00paObOTKH N300paKeHMUI

Tema 3.3. HefipoHHusie ceT.

Tema 3.4. CBepXTOYHbIE HEIPOHHBIE CETH.




4. O6paboTKa €CTECTBEHHOTO SI3bIKa 1 1 23
Tema 4.1 OcHOBHBIC 3329 00PAOOTKH €CTECTBEHHOTO
A3bIKA.

Tema 4.2 CunTakcuueckuii 1 MOpQOJIOTHYECKUIT aHATIH3.
Tema 4.3 HeiipoHHble ceT 1t 00paOOTKH €CTECTBEHHOTO
S3bIKa

Htoro B cemectpe: 6 6 123

Htoro 6 0 6 0 123

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
oOydJarlmMMuUCs  OIpeNeJeHHbIX  TPYOOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Tema 1.1 O6mas xapakrepuctuka Unayctpuu 4.0. OnpeneneHue
HCKYCCTBEHHOTO MHTEIUIEKTA.

Tennennuu udpoBoit sxoHoMuKH. ObmIast xapaktepuctuka Uuaycrpuu 4.0,
noHsTHe nUdpoBoii Tpanchopmaiu. OnpeieneHre KCKyCCTBEHHOTO
MHTEJUIEKTA.

Tema 1.2 CoBpeMeHHBIE METO/IBI peaTM3aii HCKYCCTBEHHOTO MHTEIUICKTA
BAJICTKTpO3HepreTuke(dacts 1) MHTenneKkTyaabHble IPUI0KEHHS IS
HayY4YHBIX UCCIIEIOBaHUI, IPON3BOCTBA, YIIPABICHUS MPEAIIPUITHEM,
YIIpaBIECHUS KA9eCTBOM 1 Om3Hec-Tporieccamu. VIHTepHET Bemei.
HNmurannoHHOE MoJenMpoBaHye. BupTyanbHast M JONOTHEHHAS PEaIbHOCTD.
Ludpossie neoiinnku. SCADA

Tema 1.3 CoBpeMeHHBIE METO/IBI Peau3allii UICKYCCTBEHHOTO UHTEIUIEKTA B
UETKTPO3HEPTeTUKE (YacTh 2)

WHTemexTyanbHOEe NPOTOTUIIMPOBaHUe. BupTyanpHas U JOIOTHEHHAs
peanbHOCTh. IHTeIeKTyalbHbIe PEICHHS B 3JICKTPOIHEPIeTHKE.
ABTOMaTHUYECKOE YIpaBieHne POOOTU3NPOBAHHBIMH KOMIUIEKCAMU U
MPOM3BOJICTBOM. Y MHOE NTPOM3BOACTBO

Tema 1.4 DataScience.

Hayxka o naHHBIX: OCHOBHBIE IIETIH U 3aJa4l. 3apO>K/I€HUE 1 HaIlPaBICHHS
passutna. Crenmanuctsl B oonactu DataScience. DataScience B 3HepreTHke.

2 Tema 2.1 Datamining (d9acts 1)

Omnpenenenne. OCHOBHBIE 3a/1a4u. MeTobl cOOpa 1 XpaHEHHs! JaHHbIX.
O6nauHble TeXHONOTHH. be30macHOCTh JaHHBIX: OJOKYEHH.

Tema 2.2 Datamining (uactb 2)

Buns! nanasix THCTpyMEHTHI B cIOCOOBI BU3yalH3aIK JAHHBIX. MeToabl
00pabotku naHHbIX. OCHOBHBIE MPOOJIEMbl. IHCTpYMEHTBI 00paboTKH
JaHHBIX. Datamining B 3JIeKTpPOIHEPreTHKe

Tema 2.3. MamaHOE 00yueHHE

Hasnauenue. ba3oBble aqropuTMbl KJIACCHYECKOTO MAIIMHHOTO O0yUYEeHHSI:
KJIacTepHu3alusl, KiacCu(pUKaINs, perpeccust

Tema 2.4. O1ieHKa TOYHOCTH MOJIENICi MAaIIMHHOTO O0yYCHUSI.
ANTOPUTMBI KJIACCHYECKOTO MAIIMHHOTO O0YYEeHHUS 1 METOIbI OLIEHKH
TOYHOCTH pabOTHI Mojieieil. OCHOBHBIE MHHCTPYMEHTHI [UISl peaii3aliiy
ITOPUTMOB MalIMHHOTO 00yueHus. [IpeANKTHBHBIN aHAIN3 TapaMeTPOB
MIPOM3BOJICTBEHHOTO IIPOIlecca Ha IEKTPOIHEPTETHUECKOM IPEATIPHSTHH
Tema 2.5. PekoMeHIaTeNbHBIE CUCTEMEL.

Onpenenenne u Ha3HaueHHE. OCHOBHBIE alITOPUTMBI PeaIn3alluu
PEKOMEHAATENbHBIX cUCTeM. [IpuMeHeHne peKOMEH/IaTeNIbHBIX CUCTEM B
ANIEKTPOIHEPTETHKE IS PEATH3ANH CHCTEM MTOMOIIN IPUHATHS PELICHUH.
Tema 2.6. BpemeHHBIE psifbl.

OcHoBHbIe TepMuHbl. HazHaueHne BpeMeHHbIX psnoB. OcobeHHOCTH
OIMCaHWsI BpEMEHHBIX psiIoB. [IpuMeHeHNe B 31€KTPOIHEPT ETHKE IS
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MIPOrHO3UPOBAHUS U aHAJIKM3a apaMeTPOB MPOU3BOJICTBEHHOTO MIPOLIECCa BO
BpPEMEHHU

Tema 3.1. OcHOBHBIE 3371291 KOMITBIOTEPHOTO 3PEHHUSI.

TepmuHonorHst. MHTETpays alrOPUTMOB Ha AIIEKTPOIHEPTETUIECKOM
MPOM3BOJICTBE.

Tema 3.2.MeToas! 06paboTku n300paskeHHIA

Ha3znauenmne 00paboTku M300paxeHNH B AIeKTposHepreTuke. basoseie
¢unbTper: ["aycca, Cobernst, MeTuaHHBIA U JIp.

Tema 3.3. HelipoHHsie ceTH.

Omnpenenenye U NPUHIKI paO0THl HeWpOHHOU ceTH. McTopus pa3sutus
HEUPOHHBIX ceTel. Bunbl HepoHHBIX ceTeld. HelipoHHsle ceTu B
KJIaCCMYECKOM MAIIMHHOM OOYYEHUH U B KOMITBIOTEPHOM 3PEHHH.

Tema 3.4. CBepXTOUHbIE HEIIPOHHBIE CETH.

[TpumeHeHne CBEPXTOYHBIX HEHPOHHBIX CETEH IS peanu3aliu alropuTMOB
MAaIIMHHOTO 00y4ueHnsl. OCHOBHBIE HHCTPYMEHTHI U PealIU3alnu
ITOPUTMOB KOMITBIOTEPHOTO 3peHUs. [IprMeHeHNne KOMITBIOTEPHOTO 3pEHHS
JUTSL BU3YaIIbHOTO KOHTPOJIS TApaMETPOB Ha 3JIEKTPOIHEPTETHIECKOM
HpEANPUSTHI

Tema 4.1 OcHOBHBIE 3a71a9l 0OpaOOTKH €CTECTBEHHOTO SI3BIKA.

OCHOBHBIE 33/1a41 1 Ha3HAUYCHHUE aJTOPUTMOB 00pabOTKH €CTECTBEHHOTO
A3bIKa. ABTOMaTH4eckas 00padoTka Tekcra. [IpuMeHeHue anropurma s
MIPOBEPKU JOKYMEHTAIIMH Ha 3IEKTPOIHEPTeTHUECKOM IPEATIPHITHH,
T'OJIOCOBBIE TOMOIIIHHUKH.

Tema 4.2 CunTakcuueckuii 1 MOpPQOJIOTHYECKUIT aHAIH3.

OcCHOBHBIE OIpeaeneHus U TepMUHBL. JleMmaTtu3anus. TokeHn3anus.
Cremmunr. Hopmanusarust. CioBapu. Mopdooruueckuii ananms

Tema 4.3 HefipoHHBIE ceTH i1l 00paOOTKH €CTECTBEHHOTO S3BIKA
PexypenTHBIC HelipoHHEIE ceTH, Onbnmroteku U GpyHKIMH Python mist paboter
C €CTECTBEHHBIM S3bIKOM, OCHOBHBIE HHCTPYMEHTBHI, IPUHIHI PAOOTHL

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudyeckne 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4eCKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHHI (dac) MMOATOTOBKH, | AUCIIHAIL

(gac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue 1a60paTopHbIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasaera
n/m (uac) MTOATOTOBKH, | JACILIHII
(gac) JINHBI
Cemectp 7
1 | JlabopartopHas pabota 2.1. [Touck gaHHBIX 1 1 2
2 | Jlabopatopnas padota 2.2. [Toctpoenue namobop0B 1 1 2
3 | JlaboparopHas pabora 2.3. IIpenobpaborka 1 aHanu3 1 1 2
JIAHHBIX
4 | JlabopartopHas pabota 2.4. IIpeTUKTUBHBII aHAIH3. 1 1 2
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33[[&‘13 perpeccun

5 | JlaboparopHnas paboTta 2.5. 3anada knaccupuKauu 1 1 2
6 | JlabopaTopHas paboTa 2.6. AHanU3 BpEMEHHOTO Psia 1 1 2
Bcero 6

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTennbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBE/ICHBI B TaOIUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENHbHOM pabOTHI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuana
90 90
nucuuruael (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue ([13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
23 23
atrecrauuu (I1A)
Bcero: | 123 123

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHON PabOThl 00YUYAIOIIUXCS IO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-MeTOANYECKNE MaTepHalbl ISl CaMOCTOSITENIbHON padoThl 00yJaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUMN

Komuaectso
HK3EMILIIPOB B
Iudp/ bubnuorpaduueckas OubmoTeke

URL anpec CChIJIKa (kpome
AIIEKTPOHHBIX
IK3EMIUISIPOB)

https://e.lanbook.com/book/176662 Octpoyx A.B., Cypkosa H.E.
Cucrembl HUCKYCCTBCHHOTI'O

uHTeIeKTa. — M31aTenbcTBO
«Jlaub», 2021. — 228 C

https://e.lanbook.com/book/157579 [lenskosa T.I'., BaiiHmteitn
10.B. Monenu 1 MeToabl

HUCKYCCTBCHHOI'O MHTCIIJICKTA:
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https://e.lanbook.com/book/176662
https://e.lanbook.com/book/157579

yuebHOe ocobue. —
Cubupckmii DenepanbHbIi
VYuusepcuret, 2019. - 116 C

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

Bopoununa B.B. Teopus u
MPAKTUKA MAITHHHOT'O
o0OyueHus: YueOHOe mocooue.
— YbsSIHOBCKUI
roCcyJapCTBEHHbIN
TEXHUYECKUN YHUBEPCUTET,
2017.-290 C.

Anroxuna IO.A., OsBoaeHKO
A.A., Conenniii C.B., Kopons
I''1., ®pomo E.A. Mertonasl
HCKYCCTBEHHOT'O MHTEIICKTa B
ANIEKTPOMEXAHUKE u
poOoTOTEXHUKE: y4e06HO-
MeToauueckoe mocodue, 2021.
— ®T'AOY BO I'VAIL - 125
C.

004
Csl1

Crenamkuna A.C., OkpenuioB
B.B., ®ponosa E.A. OcHoBEI
HNCKYCCTBCHHOI'O MHTCJIJICKTA B
npodeccroanTHON
JIeSITeNHOCTH : ydeOHoe
nocobue — CII6: I'YAII — 153
c.

53x3 (BM)

004
C79

Crenamkuna A.C., I'ymuna
E.A., ®ponosa E.A. OcHoBBEI
HNCKYCCTBCHHOI'O MHTCJIJICKTA B
npodeccrnoanTHON
JIESITENIbHOCTH : y4eOHO-
METoANYEcKoe mocodue —
CII6: TYAIL. - 110 c.

53x3 (BM)

https://znanium.com/catalog/document?id=384994

Hansu O.I'., 3enenkos FO.A.
MerToibl, MOJI€NH, CPEACTBA
XpaHeHus: 1 00padOTKU

JaHHbIX. M.; By3oBckuii
yueOHuK, 2022

7. Hepequb QJICKTPOHHBIX O6paBOBaTeJ'IBHBIX pPeCypCoOB

MH(}OpPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»

HepequL SJICKTPOHHBIX O6paSOBaTCJ'IBHBIX peCypcoB
H€06XOI[I/IMBIX JJI1  OCBOCHUSA JHUCHUIIINHBI

TEJIEKOMMYHUKAMOHHOW cetn  «MHTepHETY,

npuBeseH B Tabmuie 9.

UH(POPMaIMOHHO-

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»
URL ampec HaumenoBanue
https://arxiv.org/ arXiv Hayunslit )xypHai ¢

NOCIETHUMU
IOCTIKEHHUSAMHU B 00J1aCTH
HMCKYCCTBEHHOTO
HHTEJUIEKTA



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

https://www.kaggle.com/ Cucrema opraHu3aiyu
KOHKYPCOB TI0
HCCIICAOBAHUIO JAHHBIX
https://qgithub.com/ Be0-cepBuc a1 XOCTHHTA
IT-mpoekToB
https://colab.research.google.com/notebooks/welcome.ipynb?hl=ru | Hoyr6yk ot I'yra mist
paboThl
https://jupyter.org/ HoyTt0yk st paGoTsI
https://scikit-learn.org/stable/ bubmuoreka sklearn
https://matplotlib.org/ bubnmoreka matplotlib

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHnp MPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTeNILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHUS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCIHUILTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW [T  OCYIIECTBJICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBieH B Tabnuiel 2.

Ta6muua 12 — Cocras mare

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 JlexuMOHHAS Ay AUTOPHUS

MynbTuMenuitHas ayIuTopus

pHaHBHO'TeXHquCKOﬁ 0a3bl

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CpPEIACTBIJISA TIPOBEJACHHUS IMPOMEKYTOYHONW aTTeCTaIluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJISl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bug HpOMC)KyTO‘-IHOI\/'I aTTeCTallnuu HCpC‘-ICHB OILICHOYHLIX CPCACTB

DK3aMeH TecThl.
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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/

10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMIA OO0y4YaIoNIMMUCS TMPUMEHSCTCS S5-0auThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OUCHEA KOMIIETCHIHH XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
S-0ayuibHas IIKaIa
— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBII
MaTepuar;
— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €r0 HU3JIaraer;
COTIIHOY — ONHPAsACh HA 3HAHMS OCHOBHOM M JIOMOJHHTETbHOM JHUTEPATYPE,
GatTeHOY TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JeATeIIbHOCTBIO HAIIPaBIICHNUS;
— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MMOHITHH.
— oOyyaromuiics TBEpAO YCBOWI IPOTPaMMHBIH MaTepHai, TPaMOTHO U
IO CyHNIECTBY H3JlaraeT ero, ONHUpasChb Ha 3HAHHA OCHOBHOM
JUTEPATYPHL;
«xopomoy — HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOHW JEATEIBHOCTHIO
«BaYTEHO»
HarpaBJICHUS;
— apryMEHTUPYET HAay4YHBIE TTOJ0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHUS;
— BJIQJICET CHCTEMOM CIeHMATN3UPOBAHHBIX TIOHSITHI.
— oOyyaromuiics yCBOWJI TOJIBKO OCHOBHOW NPOTpaMMHBI MaTepHa,
IO CYIIECTBY HM3JIaraeT e€ro, ONUPAasCh Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHL;
— JIOITYCKAeT HECYIIECTBEHHBIE OINOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEITHLHOY .
GAUTCHOY — HCTIBITBIBAET 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HalpaBJICHUS;
— cnmabo apryMeHTUpYeT HayJdHbIE MTOJIOKEHHS,
— 3aTpyAHseTcs B (OpMYJIUPOBaHUHU BBIBOJIOB U 0000ILEHNI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MOHSITHH.
— o0yyJaromuiicss He YCBOWJI 3HAUUTEIbHOM 4YacTH MPOrpaMMHOIO
Marepuana,
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIpU
«HEY/IOBJIETBOPUTEIHLHOY .
«HE 3ATTCHON paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH; 5
— MCTIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIM MHBIE MaTePUAIIBI.
Bormpocsr myist 5x3amMena npejcraBieHsl B Tadbauie 15.

Tabmuma 15 — Borpocs! i1t 5x3aMeHa

Kon
Ne n/mt Ilepeuens BOnpocoB AJIs DK3aMEHA
MHAMKATOpa
1. Kaxxnas nmpombliliuieHHas peBoitonus 6asupyercst Ha Tpex «kutax», 3to | [IK-1.J1.1

a) TEXHOJIOTHH; ChIPpbe, HCTOYHUKH, CIIOCOOBI Mepe1ayul JHEPruu;
opraHu3anus NPou3BOACTBA U YNIPaBJIeHHE

0) TEXHOJIOTHH, UCTOYHUKH YHEPTUH U CHIPHE

B)aBTOMATH3AIMs MTPOIIECCOB, COKpAIICHNE pad0UYNX MECT, OSIBJICHUE
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HOBBIX TEXHOJIOTUI
T') IONOJIHEHHAS PEaJTbHOCTh

DOxoHOMHUKa oxkuaaeT oT Muayctpuu 4.0

a) IO0CTHKEHNEe IKCTPEeMAaIbHOI MPOU3BOAUTEIHLHOCTH, OTCYTCTBHE
rpaHull ¥ 0apbepoB NPH NMOJy4eHUr UHGOpMAUH

0) 1omycCK K JII0OBIM JaHHBIM U BO3MO>KHOCTb 00pa0aThIBaTh UX

B) 3aMeHa YeJoBeka poOOTHU3NPOBAHHBIMHI CHCTEMaMHU

') YBEJTMYCHHUE JICHEXKHBIX KHOEp MOTOKOB

TK-1.]1.1

HentpanbabiM myHKTOM LI pOBOH SKOHOMUKH CTAHOBUTCS
DataScience. DataScience — sto

a) HayKa 0 JaHHbIX, OCHOBAHHAa# Ha MAaTEeMATHYECKOH CTAaTUCTHUKHU,
CUCTEMHOM aHAJIM3¢€ U I/IH(i)OpMaTI/IKe

6) HHTCIUICKTYaJIbHasd CUCTEMA UCKYCCTBEHHOI'O HHTCIIJICKTAa

B) 6a3zoBoe Hampasienue Mugycrpuu 4.0

F) JAHHBIC O HAYYHBIX HUCCIICAOBAHUAX

TK-1.]1.1

enstmu HanmoHaABHOTO poekTa «L{udpoBast SKOHOMUKAY SBIISIOTCS:
a) MOBBIILICHUE BHYTPEHHUX 3aTpaT Ha pa3BUTHE MUPPOBOIL
SKOHOMHMKH 32 CUET BCEX MCTOYHUKOB (TI0 J0JI€ B BAJIOBOM BHYTPEHHEM
MIPOJYKTE CTPAHbI) HE MEHEE UeM B UeThIpe pasa 1o cpaBHeHuto ¢ 2017
roZI0oM

0) co3ganue ycToiunBoi u 6e30macHoi nHHOPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHONW HHPPACTPYKTYPHI BEICOKOCKOPOCTHOM
nepeaadn, 00pabOTKH U XpaHEeHUsI OONIBIINX 00BbEMOB JaHHBIX,
JIOCTYITHOM ISl BCEX OPTaHU3ALMN U JOMOXO351CTB

B)UCIIOJIb30BaHNE IPEUMYILECTBEHHO OTEUYECTBEHHOTO MMPOTPAMMHOIO
o0ecrie4eHnst TOCYJapCTBEHHBIMH OpraHaMH, OpraHaMH MECTHOTO
caMOyMpaBlieHUsI U OPraHUu3alUSIMU

I') Bce BbllIenepeYynciaeHHoe

1) BEpHOTO OTBETA HET

MK-1.]1.1

OcHOBHOH ueel 4eTBEPTON POMBIIIJIEHHON PEBOJIIOLUY SIBISETCS
a) BHE/IPEHNME MAIIMHHOTO 00y4YeHHUsl BO Bce cpephl YeT0BEUECKOM
NEeSATEIbHOCTH

0) nepexoJ kK Kuoeppu3n4ecKUM CHUCTEM

B) uHTerpauusi urepHera Bemiei B NpOMBIIIIIEHHOCTH

I') CO3/IaHMe MOIIHBIX CYTIEPKOMITBIOTEPOB

MK-1.]1.1

Brnepsbie Tepmun «uayctpust 4.0» OblT yIOMSHYT B
a) 2015
0) 2011
B) 2006
r) 2020

MK-1.]1.1

CKOJIbKO MPOMBIIUIEHHBIX PEBOJIIOLMI HAa CYETY YeIoBeuecTBa?
a)3
0) 2
B) 4
r) 1

TIK-1.]1.1

UYT0 mocimy uino TOIYKOM K UeTBepTOil MPOMBIIUIEHHON PEBOJIFOLUN?
a) pa3BUTHE HAHO TEXHOJIOTUH, MaTEPUAIOBEIEHUS U SHEPT€TUKU

0) co3laHne KBAaHTOBBIX KOMITHIOTEPOB

B) pa3sBUTHe HH(POPMALMOHHBIX TEXHOJIOTHI, NPpUBeLIee K
CO3/1aHUIO NPEAUKTUBHBIX U ABTOHOMHBIX CHCTEM

I') pa3BUTHUE 3€JI€HON YHEPTETUKH

MK-1.]1.1

B KaKyI0 U3 5TUX UT'p MAIIWHBI ITIOKAa UTPAKOT HC JIYyUIIC J'IIOI[Gﬁ?

TK-1.]1.1

12



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

a) mokep

0) maxmaTsl
B) IIAIIKH

I') CTpaTerus

10.

Kakyto u3 3a1a4 00pabOTKH €CTECTBEHHOTO S13bIKa KOMITBIOTED peliaeT
XyXe OOJIBLIIMHCTBA JIIOei?

a) pacno3HaBaHue pedyu

0) peeHne KpoCcCBOP/IOB

B) JIMTEPATYPHBII MEPEBOJI C OJJHOTO S3bIKA Ha IPYTOi

) MOP(OJIOTHYECKUI aHAIIN3

TK-1.]1.1

11.

Kak pa0GoTaroT cample NOMYJIIpHbIE aJITOPUTM MAIIMHHOIO IepeBoia?
a) NIporpamMMbl 00y4aloTcsl Ha NepeBeleHHbIX TEKCTAaX, ONpeAe/s 0T
CTAaTHCTHYECKHE 3AKOHOMEPHOCTH B NlepeBo/ie CJIOB, NPe10KeHH,
TeKCTOB

0) MamuHsl criepBa NepeBOAAT TEKCT HAa CBOM MAILIMHHBIN S3bIK, 3aTEM
UHTEPIPETUPYIOT HA 3aJJaHHBIN SA3BIK [IEPEBOJA

B) MIMeeTcst OT/1eNbHbIN alnropuT™ i KaxX 10 napel A3bIKOB

I') aBBTOMaTUYECKU

TK-1.]1.1

12.

B konkypce ImageNet y>xe MHOTO JIeT y4acTBYIOT IPOrPaMMBI,
COPEBHYIOIIHECS B paclio3HaBaHUU U300pakeHuil. UToObl moOeuTh,
OHHU JIOJIKHBI Pa3/IeJIUTh HECKOJIbKO MIJUTMOHOB H300paskeHUH Ha

22 000 ki1accoB, COBEpIIMB MUHUMYM OIHOOK. Kak gacto ommbdarotcs
JyYIIH€e MPOrPaMMHBIE POTYKTHI?

a) npuMepHO B 5%, npeB301LIN YeJI0BeKa

6) mpumepHo B 10%, MpeB30ILIN YeIoBeKa

B) IpUMEPHO B 5%, YEJIOBEK M10Ka CIPABJISAETCS JIydlle

r) npumepHo B 10%, yeoBeK 1MoKka CupaBIsieTCs JIy4le

TIK-1.]1.1

13.

Coo011ecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTalo IIKaly
aBTOHOMHOCTHU aBTONMIOB OT 0 (ITOJTHOCTHIO MEXaHUUYECKOE
yhpaBiieHUe) 10 5 (aBTOMOOUIIb MOJTHOCTBIO YIIpaBisieTcs: 0e3 YesloBeKa:
HET HU pyJs, HU nenaneit). CaMble IPOJABUHYTbHIE MOJIENIH
MPUOIMKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONKChIBAETCS?

a) MalIMHA eeT caMa, HO B HEKOTOPbIX 00CTOSITEILCTBAX MOMKET
noTpedoBaTh Y BOAUTEJA B3ATh KOHTPOJIb HA ce0s1

0) aBTOMOOWJIb CIIOCOOEH Y4aCTBOBAThH B JIBHDKEHHH J1ayK€ B TOM ClIydae,
€CII BOJMTENb 3aCHYJ M €r0 He pa30yanuTh

B) YIpaBJICHHEM 3aHUMAeTCs YXMBOW BOJUTENb, HO MHOTHE Ba)KHBIC
(GyHKIMU BKJIIOYasi pyJIeHUE U TOPMOKEHUE aBTOMATU3UPOBAHBI

T') MallliHA YIPABISIETCS TOJIBKO BOJIUTEIEM

MK-1.]1.1

14.

HcKkyCcCTBEHHBIN UHTEIIIEKT — 3TO

a) HAyKa U TeXHOJIOTHH CO3IaHUA YMHbBIX MAILIUH

0) pa3aen nHGOPMAITMOHHBIX TEXHOJIOTHIA, TPEIMETOM U3YUCHUS
KOTOPOTO SIBJISIETCS YEITOBEUECKOE MBIIIUICHUE

B) IIOCIIEJIOBATEIbHOCTh HEUPOHOB, COCNMHEHHBIX MeEXAy Cco00it
CHHArcaMHu (CBS3SIMH)

) po6OTHI

TIK-1.]1.1

15.

H()eﬂ uCKyCCI’)’lB@HHOZO UHmegljiekma poduﬂaCb 6
a) 1956
6) 2011
6) 1856
2) 1943

MK-1.]1.1

16.

OCHOBHOE CBOMCTBO HCKYCCTBCHHOI'O MHTCJIJICKTA 3aKJIFOYACTCA B

TIK-1.]1.1
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a) BO3MO’KHOCTH MOHUMAHUM YeJ10BEYeCKOr0 A3bIKA, BO3MOKHOCTH
00y4aTbCsl, MBICJIUTh, 1€liCTBOBATH

0) 3aMenIeHN aBTOMaTUYECKUMH CHCTEMaMH YeoBeKa

8) BHEOPEeHUU KOMNbIOMEPHBIX NPOSPAMM

2) 3ameHe uenosexa

17.

K mexnonozuam uckyccmeennozo unmennekma HE omnocames
a) ymHble mamepuanslt ¢ Ihekmom namamu gopmot

0) eupmyanvhvie NOMOUHUKU

8) uam-6omol

2) asmomamuyeckull nepesoo

MK-1.]1.1

18.

Ymo makoe cradwlil UCKYCCMBEHHbLU UHMELIEKM ?

a) anzopumm, cnOCoOHbBLIL peuiams OnPedeIeHHbLI K1acc 3a0ay
0) pobomu3upoBaHHblil KOMNIEKC

8) aneopumm, pewlarowuli mamemamuyeckue 3a0aiu

2) HellpOHHble cemiu

TK-1.]1.1

19.

Kax  usmenumcs  Oopooichoe  Ogudicenue  npu  GHeOpeHUu 8
MPancnopmmusie cpeocmaea CUcmem UCKYCCMBEHHO20 UHmelleKma?

a) CHU3UMCS OMBEeMCMBEHHOCHb 800UmeIell Ha 00pPo2ax

6) ynpaeieHue MAWUHAMU C UCHONb308anuem mexnonozuii HH
Modcem cHuzums ypoeensv napywenus I/[/

6) Ha 0opo2e Y8enudUmMcs KoIu4ecmso npoooK

2) He UBMEeHUMCs

MK-1.]1.1

20.

TectupoBanue TrlopuHTa MPU3BAHO MPOBEPUTH

a) 3Hanue ocuHos U1

0) BO3MOKHOCTH TBOPYECKOI0 MbILIJIEHUS] Y MAIIINHBI
B) 3HAHHUE AJITOPUTMOB MAIIMHHOTO 00y4YEHUs

') TOYHOCTH PabOThI AITOPUTMOB MAIIMHHOTO O0YUYEHHS

TIK-1.]1.1

21.

AZITUTUBHOE TPOU3BOJICTBO - 3TO

a) co37aHKe 00bEeKTOB METOI0M IOCJIOHHOTO COeTMHEHN S
MaTepPHaI0oB HA OCHOBE JIAHHBIX TPEXMEPHBIX MojIejIeid

0) MPOEKTUPOBAHKE WIIH MPOIIECC Pa3pabOTKH MPOEKTa

B) METOJI POM3BOICTBA, IPH KOTOPOM H3TOTOBIISIOT (DAaCOHHBIC
3aroTOBKH JleTasiel MyTéM 3aJIMBKH PACIIaBICHHOTO METalljia B 3apaHee
MPUTOTOBIICHHYIO JTUTCHHYIO (hOpMY

') METOJIbl MHTEJIEKTYaJIbHON 00pabOTKHU TaHHBIX

MK-1.]1.1

22.

NHTtepHer Bemen — 310
a) yCTPOMCTBA TEIEMETPUH C HU3KUMHU 00bEMaMK 0OMeHa TaHHBIMU
0) ceTH mepenayu JAHHBLIX MeXKIY PU3NUYeCKUMH 00 bEKTAMHU,
OCHAIIEHHBIMH BCTPOCHHBIMHU CPEACTBAMH M TEXHOJIOTHSIMH J1JIsI
B3aUMO/eHCTBHS APYT € APYrOM WM ¢ BHellIHel cpenoi

B) BCEMHUPHAsl CHCTeMa 00beIMHEHHBIX KOMITBIOTEPHBIX CETEH st
XpaHEHUs U nepeaadu nHPopMauu

I') IPOEKTHUPOBAHUE MJIH MTPOLIECC Pa3pabOTKU MPOEKTa

MK-1.]1.1

23.

Uto o6o3navaeT nmousatue MixedReality?

a) 00beIMHEeHHE PeaIbHOT0 U BUPTYAJIbHOI0 MHPAa, B KOTOPOM
NPHUCYTCTBYET BO3MOKHOCTH B3aUMO/1eiiCTBUSI 00bEKTOB JIPYT €
Apyrom

0) BUpTyabHasi pEaIbHOCTh C BO3MOXHOCTBIO B3aUMOJIEHCTBUS C
o0BbEeKTaMu

B) JIONOJIHEHHAS PeaIbHOCTh C BO3MOKHOCTBIO B3aUMOJIEHCTBUS C
0o0BbEeKTaMu

I') IPOEKTUPOBAHKE WJIH MPOIIECC pa3pabOTKH MPOEKTa

MK-1.]1.1
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24.

[IpenmMyIiecTBO UCIIOIB30BAHMS O0TAYHBIX TEXHOIOTHI

ABJISACTCS

a) 3aBUCUMOCTH OT IMOJKIIFOUEHUSI K UHTEPHETY

0) OecruraTHOE MCIIOIH30BAHUE

B) BO3MOKHOCTH UMETh JIOCTYII K CBOUM JIAaHHBIM B JIl000€e BpeMs U3

JI000 TOYKH IJIAHETHI
1") HeOl"paHI/ILleHHI)Ie BO3MOXHOCTHU

TK-1.]1.1

25.

HudpoBbIM ABONHUKOM Ha3BIBAIOT

a) KOIHIO TEXHOJIOTUYECKOTO Ipolecca

0) mporiecc cOopa TaHHBIX Ha CTAAUH PAa3paOOTKU U U3TOTOBIICHUS
MIPOTYKITHH

B)BUPTYAJIbHBIM NPOTOTHIIOM PeajbHOro Gpu3nyeckoro u3aesus,

rpynnbl U3eJIMii WM Npouecca
I')IPOEKTUPOBAHUE WM Ipoliecc Pa3pabOTKH IPOeKTa

TK-1.]1.1

26.

O06aa4yHbIe TEXHOJIIOTHU — 3TO TEXHOJIOTH

a) XpaHeHUs U 00padOTKN HHPOpMAITHH

0)co3/1aHKs] HHTEPHET-Mara3uHoB, OMOJIMOTEK, TOYTOBBIX CEPBUCOB U
BEO-CEpPBUCOB

B)KOTOPbI€ MO3BOJISIOT HCIOJb30BATH MPHUJI0KEHUSI,
HHQPACTPYKTYPY U/njau niaardopmy, He BJIajiess MMH, a aPEHIYI0 Ha

CTOpPOHE B YIAJICHHOM J0CTYIIE.
) 00JIeryeHHbIe TEXHOJIOTHH

TK-1.]1.1

217.

K kaxoii rpymnmne ycTpoiCTB NepCOHATBLHOTO KOMIbIOTEPA OTHOCSTCS
YCTpOICTBa BUPTYaJIbHOM peanbHOCTH?

a) BHellIHHE YCTPOoiicTBa

0) ycTpoiicTBa yrpaBiIeHUS

B) OCHOBHBIE YCTPOICTBA

I') TeJIEKOMMYHHUKAIIMOHHbBIE YCTPONCTBA

TIK-1.]1.1

28.

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

a) AaTYMK (PUKCHPYeT MAIIUHY, KOTOPAasi 0CTAHOBHJIACh HA
NMAPKOBOYHOM MeCTe, M IepeiaeT JAaHHbI HA HEeHTPAJbHBIN JATYNK
W/MJIM ynpaBJsiiollee yCTPOiCTBO

0) ckaHep CYUMTHIBACT LITPUX-KOJ HA MAIIMHE U OTIPABIIAET JaHHbIC HA
cepeep

B) KaMepbl IEpeatoT JaHHbIE B LICHTP YIPABIICHUS, YETOBEK
oOpabatbIBaeT HHPOPMALIUIO

') CUCTEMa JaTYUKOB

MK-1.]1.1

29.

Uto HE oTHOCHTCS K TEXHOJIOTHUAM MICHTU(PHUKAIIUU TPEIMETOB IS
MpUMEHEHUs TexHoyoruu MHTepHera Bemen?

a) 5G

0) QR-kox

B) IITPUX-KOJ

MK-1.]1.1

30.

MarmmnaHoe 00y4eHHe — 3TO

a) pa3aes HCKYCCTBEHHOT0 HHTE/LJIEKTA H KOMIIBIOTEPHBIX HAYK,
KOTOPBIii (hoKycHpyeTcsi HA HCMOJIB30BAHUH TAHHBIX U AJTOPUTMOB
AJIs AMATAIUA PA0OThHI YeJI0BEeKA M Pean3aliu MPOrHO3HOW
AHAJUTUHKH

6) AJITOPUTMBI JIA CO3JaHUSA MHTCIJICKTYAJIbHBIX CUCTEM

B) HabOp MaTeMaTH4eCKUX (HYHKIUH 7S perieHus MpoQeccCuOHANTbHBIX
3a7a4 10 aBTOMATH3AIAN

) 00y4eHrne KOMIBIOTEepa YEIIOBEYECKUM HaBBIKAM

TIK-1.]1.1
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31. | Kakas sto Texnonorus: «Mudopmarus npeactaBisieT co0oit 6J10Ku, IMK-1.21.1
KOTOPBIE XPAHATCS HA MIEPCOHATBHBIX KOMIIBIOTEPAX MOJIh30BaATEIEH,
B3aUMOCBSI3aHHBIX MEKIY COO0I»?

a) OJIOKYEeHH

6) 3aIMTa HHPOPMAILTUH

B) 0JI0YHOE B3aMMOICHCTBUE

) “HGOPMAIIMOHHAsT 0€3011aCHOCTh

32. | DataMining — sto MK-1./1.1
a) 3TO NMpoLecc BbleJeHUs] U3 TAHHbIX HeSIBHOU U
HECTPYKTYPHPOBAHHOI MH(OPMAIIUM U TIPEACTABJICEHHS €€ B BH/IE,

NPUTOHOM /IJIsl HCII0JIb30BAHUS

0) MeTtonuka coopa JaHHBIX

B) TEXHOJIOTUS XpPaHEHUS TaHHBIX

') COBOKYITHOCTH aJITOPUTMOB MAIIMHHOTO O0yUYEHUS U 00JIAYHBIX
TEXHOJIOTHI

33. | OcHoBHas mpo0OieMa, CBsI3aHHAsE CO COOPOM JTAaHHBIX, 3aKITI0YACTCS B MK-1./1.1
a) MX KayecTBe
0) OMCKE HYKHBIX JTAHHBIX
B) HAJIMYUH ITYCTHIX sTYEEK
') TOM, 9TO JaHHBIC MPECTABICHBI B pa3HbIX (hopMaTax

34. | MoXHO BBIIETUTH JIBa OCHOBHBIX TUIIA IaHHBIX, KOTOpbIe ucnonb3yercs | [TIK-1.71.1
JUISL aHAJIN3a, JTO:

a) KauecTBeHHbIE U KOJMYeCTBEHHbIE
0) rpaduyecKkue ¥ CHMBOJIbLHBIC

B) HEKaTEropuaabHbIC U IIeJIEBbIC

T') YUCIIOBBIC U ITU(POBHIE

35. | OcobeHHOCTh HOMUHANBHBIX JAHHBIX 3aKI0YAETCSI B TOM, YTO IIK-1./1.1
a) MOKHO ONPEAeJTUTh MPOLEHT OT I€JI0r0, MOKHO MOCYUTATH
KOJIMY€eCTBO, HeJIb3sl BBIYUCIUTH Cpe/iHee
0) JaHHBIE YIIOPSIOYCHBI 110 KATETOPUSIM, €CTh BO3MOXXHOCTh
BBIUUCTISATH CpEHEE 3HAUCHUE
B) 3TO YHCJIOBBIE IAHHBIC, C KOTOPBIMUA MOKHO OCYIIECTBIISITh
MaTeMaTHYECKHUE OTepaIiuu
') HEBO3MOJXKHO OIPEJICTUTH IMPOIICHT OT IEJI0T0

36. | HomuHanbHbIe JaHHBIE coflepKaT IK-1.J1.1
a) HAMMEHOBAHUS KaTeropui
0) TONBKO BEIIECTBEHHBIE YUCIIA
B) TOJIbKO CTPOKH B BUJI€ TEKCTOBOM MH(pOpManuu
T') TOJIbKO JACHCTBUTEIHHBIC YHCIA

37. | Beibepure BepHOE YTBEPIKIACHHE IK-1.14.1
a) B HOPMAaTHBHBIX JaHHBIX HMeeTCs HOJIb, 0003HAY AU
OTCYTCTBHE TOI'0, YTO U3MEPSETCSI
0) UHTEpBANIbHBIEC JAHHBIC UMEIOT HYJIEBYIO TOUKY OTCUETA
B) TIEpEMEHHBIC, UMEIONIHE ITOPSIKOBYIO IPUPO,TY, MOKHO COOMPATH
KaK HOMUHAJIbHbBIE, KAK HHTEPBAIbHBIC, KAK HOPMATHUBHBIE
r) huya — 3TO 1eNeBas NepeMeHHast

38. | OCHOBHBIM HEJIOCTATKOM DKCIIEPUMEHTOB Mpu coope naHHbIxX sBisiercs | [IK-1./1.1
a) BBICOKAsi CTOMMOCTh ¥ JUTUTEJIbHOCTh MPOBeIeHM s
0) HEBO3MOKHOCTH MOTYYUTh HH(DOPMALIHIO U3 «IIEPBBIX PYK»

B) TIOCTAHOBKA KOHKPETHOM 33714 IS TTOJTyUSHUS JTaHHBIX
T') HU3Kasi CTOUMOCTb U TIPOU3BOAUTEIHLHOCTD
39. | Kakumu npeumyiiecTBaMu 06J1a/1al0T 00JIaYHbIE CEPBEPHI, IK-1.J1.1
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WCIIOJIb3YEMBIC JUTS XPAHECHUS OOJIBIINX JTAHHBIX ?

a) OGCCHQ‘II/IBaIOT ILOCTYH K JaHHBIM HE3aBUCUMO OT BO3MOKHOCTHU
BbIX0za B IHTEepHET

0) o0ecrieunBalOT 0€30MaCHOE XpPaHEeHHE JAHHBIX B HECKOJIbKHX
KONMSX HA He3aBHCHUMBIX JPYT OT Apyra cepBepax

B) 00€cIeunBaroT JOCTYII K JAHHBIM U3 JII000# TOUKH
r) obecneyrBaeT HEOTpaHUUSHHBIN IOCTYI

40.

B 2016 roxy 6bu1 mpunaT OOIIEeBPONCHCKUN PETJIAaMEHT O
MEPCOHANIbHBIX TaHHBIX. Ero riaBHbIN NpUHIINT:

a) 100POBOJILHOCTD MPe10CTABJIEHHUS TAHHBIX

0) HEOOXOTUMOCTH MPEIOCTABICHUS TaHHBIX

B) 0053aTeNLHOCTh MPEAOCTABIICHUA JaHHBIX
F) MPEAOCTABIICHUE NIEPCOHAJIBHBIX JaHHBIX OCYIIECTBIISIETCA TOJIBKO 9€PE3
ToCyJapCTBCHHBIC OpraHbl MECCTHOT'O CAMOYIIPABJICHUA

TK-1.]1.1

41.

IIpumMeHeHHe OONBIINX AAHHBIX B 3JIEKTPOHHOW KOMMEPLIMU OIY4YHIIO
yCIIEIIHOE pa3BUTHE Oyaroaaps komnanusM-ruranram Google, Apple u
ap. B uem 3akmrouaercs ux BausiHue?

a) KOMITAaHUU CO3JaJIi COOCTBEHHBIE MAPKETIICHCHI U MHTEPHET-
MarasuHbl

0) KOMIIAHUM COOUPATH U AHAJTM3UPOBAJIH
HelepCOHAJM3UPOBAHHBIE JAHHBIX 0 I0JI1b30BaTeJIsIX

B) KOMITAaHUH MTPEUIOKUIH AITOPUTMBI [T Pa3BUTHS KOMMEPIIH U

MIPOABHIKCHUS aJITOPUTMOB
F) KOMITAHWH aHAJIU3UPOBAIN IICPCOHATN3NPOBAHHBIC JaHHBIC

TK-1.]1.1

42.

Kakyro u3 nmepeMeHHBIX pu (POPMUPOBAHUN CBOMCTB 0OBEKTa MOYKHO
OXapaKTUPU30BaTh KaK TUCKPETHYIO?

a) TI0JT YeJIOBeKa

0) cpeaHul POCT CIIOPTCMEHOB

B) KOJIMYECTBO COTPYHHKOB KOMIIAHUHU

I') PaCCTOSTHUE MEXK]Ty TOPOJIAMHU

MK-1.]1.1

43.

B kakux cioyyasx BMECTO MOJIBI M MEAHAHBI JIyUIlle UCIIOJIb30BaTh
cpeaHee 3HaYeHUe B Ka4eCTBE [IEHTPaIbHON TeHICHITUN?

a) ecJIM pacrnpejejieHue SIBJISIETCS CHMMETPUYHBIM U
YHUMOIAJbHBIM

0) ecu MPUCYTCTBYIOT 3aMETHBIE BRIOPOCHI
B) €CJIM pacnpeieieHue aCHMMETPUIHO

MK-1.]1.1

44,

MoskeT 1 ImoKa3arelb CTaHIapPTHOTO OTKJIOHEHHS IPUHUMATh
OTpULATCIIbHBIC 3HaYEHUA?

a) MOXET, IPU PaBHOCTHU BCEX 3HAUYEHUIl B BEIOOpPKE

0) MOJKET, eciii BCe 3HAUE€HUsI B BIOOpKE paBHbI

B) HC MOXKCT, CTAHAAPTHOC OTKIIOHCHUC BCCr/la 6OJ'II>I_HG 1
I') He MOKeT, CTAHAAPTHOE OTKJOHeHHe Beceraa 0oJbuie ()

TIK-1.]1.1

45.

Kakyro napopmanmio no3BosseT NoxyduTh eIy Ko1:

import matplotlib.pyplot as plt

plt.boxplot(data)

plt.show() ?

a) rpaduK, 0TOOpaXKAIOMUK MTOCIIEI0BATEILHOCTh PACTIPECIICHHS, OT
min 10 max 3Ha4eHus

0) rpaduk oToOpaKaAOIIMA MeIUAHY, HUKHUH U BEPXHHUH
KBapTUJIH, BO3MOKHbIE BHIOPOCHI

B) TUCTOTpaMMy 4acTOT pacipeieleHni o kiaccy data

I') 3TOT KOJ] HE CTPOUT Irpauk

MK-1.]1.1

46.

IIpu yBennueHuu BbIOOPKH, KaK IIOMEHSETCS] HHTEHCUBHOCTD

MK-1.]1.1
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BO3HUKHOBEHHMsI OOJIBIIINX OTKJIOHEHHUH (TPYOBIX TPOMAXOB) OT
BBEIOOPOYHOTO CpeIHEro?

a) UX KOJIM4eCTBO YMEHBbUINTCS, pacnpeaeaeHne BbIOOPOYHBIX
CpeIHUX CTaHeT DoJjiee Y3KUM

0) UX KOJIMYECTBO YBEIMUUTCS, paciipeie]IeHIe BHIOOPOUHBIX CPETHUX
cTaHeT 0oJiee IIMPOKUM

B) HE TIOBJIUSET

T') UX KOJIMYECTBO YBEITUYHUTCS, PACIIPEICTICHIE BBIOOPOUHBIX CPETHUX
CTaHeT 0oJiee Y3KUM

47. | B uentpe 95% n0BepUTENBHOIO MHTEPBaIa, PACCUMTAHHOIO 110 NK-1.10.1
BBHIOOPOYHBIM 3HAYEHUSIM, HAXOIUTCS
a) 3HAUCHUE CTAHJIAPTHOMN OLTUOKYU CPEIHETO
0) Bceraa HaXOUTCS MeIMaHa
B) CpeJiHEE 3HAUE€HNE IT'€HEPAIbHON COBOKYITHOCTH
r) BbIOOPOYHOE CpeHee 3HAYEHH e
48. | IlycTh MMEIOTCS HE3AIOIHEHHBIC YUCIICHHBIC 3HAUSHHS B CTOJIOIE B NK-1.1.1
Tabuulie ¢ JaHHbIMH. B KakoMm ciyyae nydiie 3anoJHUTh MPOIYIICHHbIE
JTaHHBIE MEIMAaHHBIM 3HAUYCHHEM ?
a) pa3opoc 3HaYeHHii 60JIbIIO0I, HMEITCH BHIOPOCHI
0) 3HaUYEHUS B CTOJOIIE OTBEYAIOT HOPMAILHOMY PaCIIpEIeIICHUIO
B) 3HAYEHHMsI B CTOJIOIE OTBEYAIOT pacnpeenenuto [lyaccona unu
PaBHOMEPHOMY PACIIPENETICHUIO
T') 3aM0JTHEHUE MEANAHHBIM 3HAUEHHUEM He SIBJISIETCS] ONTUMAIIbHBIM
pelIeHrEeM, JIYUIIe 3a0JHATh HYJISIMU WM YIAJIATh CTPOKH C
HE3aIMOJIHEHHBIMH sTUeHKaMu
49. | Ilporecc aHanm3a TaHHBIX COCTOUT U3 CIEAYIONINX JTAIOB: IK-1.4.1
a) MOCTAHOBKA 3a1a4M M0 cOOPY JaHHBbIX, cOOp HH(popMannu,
00padoTKa JaHHBIX, OYMCTKA JaHHbIX, OLIeHKA 3HAYMMOCTH
NPU3HAKOB
0) coop uapOpMarmu, 00paboTKa JAHHBIX, OIICHKA 3HAYUMOCTH
MPU3HAKOB, OYMCTKA TAHHBIX
B) MMOCTAaHOBKA 3a/1auu 10 cOOPY JaHHBIX, COOp MH(GOpMAIUH,
00paboTKa JaHHBIX, OIIEHKA 3HAUMMOCTH MPU3HAKOB, OYMCTKA TaHHBIX
I') IOCTAaHOBKA 3a/1a4yM 110 cOOpy TaHHBIX, 00pabOTKa JAHHBIX, OUHUCTKA
JTAHHBIX, OI[CHKA 3HAYMMOCTH MPU3HAKOB
50. | 3ameHa OTCYTCTBYIOIIMX 3HAYCHU MaKCUMAaIIbHBIM B cToiione sieisiercst | [TK-1.11.1
XOpOIIUM BapUaHTOM
a) 1J1s1 00padoTKH KATeropuaJbHbIX NepeMEeHHbIX, 0TBEYAIOIINX
3aKOHY PABHOMEPHOI'0 pacipeaesieHust
0) 1151 00pabOTKHM KaTeropruaabHbIX MEPEMEHHBIX, OTBEYAIOIIUX 3aKOHY
HOPMAaJILHOTO pacIpeaesieH s
B) 1J1s1 00paOOTKHU LEIOUNCICHHBIX 3HAUEHUI
T) 1151 00pabOTKU HEKATErOpUalbHbIX EPEMEHHBIX
51. | Feature Engineering mompa3ymeBaet MK-1.1.1
a) aHAJIM3 JaAHHBIX, 3al10JJHEHUE OTCYTCTBYIOIIMX 3HAYEHHIA,
c03/1aHMe HOBBIX IPU3HAKOB, U3BJIeYeHHUE MOJIe3HbIX MPU3HAKOB
0) paboTy C TaHHBIMH
B) 00pa0OTKYy JaHHBIX-MIPU3HAKOB
I') IOCTPOEHHUE AIITOPUTMOB
52. | MyJIbTHKOJUTMHEAPHOCTH — 3TO SBIICHUE, TPHU KOTOPOM IK-1.11.1

a) NPU3HAKH B JAHHBIX SABJISIOTCS 3aBHCUMBIMH
0) OTKJIMK 3aBUCHUT OT IPHU3HAKa
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B) OTKJIMK HE 3aBHCHUT OT MPU3HAKA
T') IPU3HAKU B JJAHHBIX SIBIISTIOTCSI HE3aBUCHMBIMU

53. | Kakas 3agada 3akirouaeTcsi B pa30MEeHUH BHIOOPKH M300paKeHUN Ha IK-1.1.1
cxoxue (1o coaep:kanuio)?
a) KiaccuduKamus
0) kJacTepuzanms
B) CErMEHTAIUS
I') perpeccust
54. | Ouenure recall ¢ okpyriennem 10 IByX 3HAKOB IMK-1.71.1
1 predicted 0 predicted
1 nue 8
a) 0.80
06) 0,25
B) 0,63
r)0,2
55. | Jns pemenus knaccudukanuu nonydeno 3Hauenne AUC=0.51. IK-1.14.1
DddexTuBen m knaccuduraropa?
a) Het, AUC nosxen ctpeMuTthbesi K 1
6) ner, AUC nomxken crpemutses K 0
B) 1a
r) HeT, AUC nomxken ctpemuthbes K 0,5
56. | Mcxoanble nanusie copepxkar 10 oobexToB. Cronbko kinactepoB oyaer | [IK-1.1.1
Ha § 1are HePapxXu4ecKoi arioMmepanuu?
a)3
0) 4
B) 2
r) 1
57. | NmeroTcst BeKTOpa, onKchIBaromue a8a 00bekToB V1 = (1,2,3), v2 = IK-1.1.1
(2,2,2). Haiit pacctostHue MHUHCKOBCKOTO MEXTy 00BeKTaMu st 1=3.
OTBET OKPYTJIHUTH IO COTHIX
a) 1.26
0)1.3
B) 0.7
r) 0.1
58. | Jansr nBe perpeccuu ¢ kodddumnmenram gerepmunanmm -0,85 u 0.85. IK-1.14.1
Kakas perpeccust mpeanouTuTenbHee C TOYKU 3PEHUSI aIeKBaTHOCTH?
a) ¢ kon(puaentom aerepmunamnum 0.85
0) c koHpuaeHToM aAerepMuHanuu -0.85
B) 00€ aJIeKBaTHBI
r) 00¢ HeaIeKBaTHbI
59. | B xadecTBe MpUMEpPOB AITOPUTMOB OOYUIECHHUS C YIUTEIEM MOKHO NK-1.J1.1
MIPUBECTH
a) J102UCmMUYecKylo pezpecculo, JUHEIHYI0 pezpecculo, 0epesbs
peuieHuil
0) netiponnyro cemv Koxonena, SVD, SVM
8) maxkconomuro, epaghogule ancopummbl Kiacmepusayuu
2) enybokoe ooyuenue
60. | K anroputmam perpeccun HE otHOCHTCS IK-1.14.1

a) nocucmuyecKkas pezpeccus
0) SVD
8) peepeccus Jlacco

19




2) IuHelHas peepeccus

61.

B kagectBe anroputrma OMHapHON KiIaccU(UKAIIUK JIOTHYHEE
UCIIOJIb30BATh

@) 102UCMUYecKyIo pezpeccuio

0) cayuatinwlil ec

8) Oepeso peuieHull

2) Hausmblll baiiec

TIK-1.]1.1

62.

Mertpuxky recall ucronb3yroT I OLIEHKH TOYHOCTH PabOTHI
AJITOPUTMOB

a) knaccupurkayuu

0) K1acmepusayuu

8) pecpeccuu

2) ayemenmayusi

MK-1.]1.1

63.

Metpuky MAE ucnonb3yioT A7 OLEHKH TOYHOCTH pabOThI
AJITOPUTMOB

a) pezpeccuu

0) K1acmepusayuu

8) Kraccughuxayuu

2) cecmenmayus

MK-1.]1.1

64.

PekoMeHaTeNnbHBIC CHCTEMBI — 3TO

a) aJIrOPUTMbI, HANIPABJIEHHbIE HA FeHePAIUIO ISl 10JIb30BaTeJI
peJIeBAHTHBIX pPeLleHui

0) aNropuTMBI MAITMHHOTO OOYYEHHUS C yUUTEIEeM

B) aJITOPUTMBI MAITTHHOTO 00Yy4eHUs 0e3 yuIuTemns

') METOJIbI KOJITTAOOpaTUBHOHN (hUIBTpAITIN

MK-1.]1.1

65.

OCHOBHBIMHU METOZAaMU peaJIn3allii PEKOMEHIATENbHBIX CUCTEM
SIBJISIFOTCS

a) MeToJbI KOJIJIA00PATUBHOI (PMIbTPALMH U METO/1bl, OCHOBAHHbIE
Ha COJePKAHNHU

0) MeTO/1bl, OCHOBaHHBIE Ha COACPKaHUU

B) METO/Ibl KOJIJTA0OPAaTUBHOI'O COAECPIKAaHUS U (PUIIbTpaun

') METOJIbl KOJUIaOOpaTUBHOM (pUIbTpaLiuu

MK-1.]1.1

66.

MeTobl, OCHOBaHHbIE Ha UMeoLelics HHPOopMaLuu O
B3aMMOJICHCTBHSX MEXKIY ITOJIb30BATENISIMU M DIIEMEHTAMH JIJIS
reHepaluy HOBBIX PEKOMEHALNM, Ha3bIBAIOTCS

a) MeTOJaMH KO0J1J1a00paTUBHOM PUIbTPALMHT

0) MeTo/laMu TPaJUEeHTHOr0 OyCTHHTa

B) METO/IbI, OCHOBAHHBIEC Ha COJIEPKaHMS U QUIbTPALIUU

I') METO/1bl, OCHOBaHHbIE HA COAEPIKaHUS

TIK-1.]1.1

67.

Wnest MeTo10B Ha OCHOBE COJIEPKAHUS COCTOUT B TOM, YTOOBI

a) NBITATHCA MOCTPOUTH MOJIEJIb € IIOMOLIBIO (PYHKIIMOHAIBHBIX
3aBHCHMOCTell, KOTOpPbIe 00bSICHAIOT B3aMMO/1eiiCTBHA
MOJIb30BAaTEJIsl € 2JIEMEHTOM 10 JONMOJTHHUTEIbHOH HHpOopManun
0) MOCTPOUTDH HENMHEWHYIO QYHKIMIO HA OCHOBaHUH XOJIOIHOTO
3aIycka

B) CO3/1aBaTh HOBbIE PEKOMEHJAIIMN Ha OCHOBAHUU UMEIOIIEHCS
uH(pOpMAIUY O B3aUMOJICHCTBUAX MEX/1Y MOJIb30BATENSIMH U
3JIeMEHTaMU

I') HOCTPOUTh JUHEHHYIO (DYHKIIHIO

MK-1.]1.1

68.

[Tpobnema «X0I0JHOTO CTapTay 3aKII0YaeTCs B
a) OTCYTCTBHH BO3MOKHOCTH /IaTh KOPPEKTHYI0 PeKOMeHIAl[HI0
HOBBIM I10J1b30BaTEJISIM CEPBHCA

TK-1.]1.1
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0) OTCYTCTBHHM KOPPEKTHOTO J1aTacera
B) HCTIOJIb30BAaHUY TUOPUIHBIX MOJIENICH JJIs TeHEepaIli PEKOMEHIallun
') OTCYTCTBUE KaTErOpHaIbHBIX IEPEMEHHBIX

69.

Meroa «110J1b30BaTENb-T10JIb30BATENbY» OTHOCUTCS K
a) MeToJaM K0J1JIa00paTUBHOI PujIbTpanuu

0) MeTo/1aM, OCHOBAaHHBIM Ha COACPKAHHUH

B) THOPUTHBIM METO1aM

I') METOJIOM, OCHOBAaHHOM Ha JaHHBIX

MK-1.]1.1

70.

MeTo, B KOTOPBIX HCIIOJIB3YIOT TOTIOJIHUTEILHYIO0 HH(POPMAIIUU O
MIOJIB30BATENISX W/WJIH SJIEMEHTOB, SIBJISICTCS

a) METOJIOM KOJUTA0OpaTUBHOM (PUIIbTPALIUH

0) MeT0/10M, OCHOBAHHBLIM HA COJIEP:KAHUU

B) THOPUTHBIM METOJIOM

') METOJIOM, OCHOBAHHBIM Ha JTAHHBIX

TK-1.]1.1

71.

K ruGpuanpiM pekomeHnaaTenbHbiM cucteMam HE oTHOCSTCS

a) B3BCILICHHBIC PEKOMEHIATEIIbHBIE CUCTEMBI

0) MeTOAbI «I0JIb30BATEIb-TI0JIb30BATEIbY, «3JI€eMEHT-3J1eEMEHT)
B) METO/Ibl, OCHOBAHHBIC Ha KOMOWHAIIUU MTPU3HAKOB

T') KacKaJibl

TK-1.]1.1

72.

Kackannas rubpuaHas peKOMEHIaTeIbHAS CUCTEMA ONIPEIEIISICT
CHCTEMY PEKOMEHJIAINI KaK

a) KaK CTPOTYIO CTOXaCTHUYECKYIO CTPYKTYPY

0) CTPOryIo HepapXU4ecKyI0 CTPYKTYPY

B) KaK XaOTUYHYIO CTPYKTYpPY

I') KaK CTOXaCTUYECKYI0 HEPAPXHUECKYIO CTPYKTYPY

MK-1.]1.1

73.

OnHUM U3 KIIIOUYEBBIX MTOKA3aTeNei KauecTB paboThl pEeKOMEHIATEIbHOM
CHCTEMBI SIBJISETCS

a) DJIEMEHT

0) 00BbSICHUMOCTH

B) METpHKa OJIN30CTH

T') TOHSITHOCTh

MK-1.]1.1

74.

Bpemennoii psig — ato

a) coOpaHHbBII B pa3Hble MOMEHThI BpeMEeHH CTATHCTHYeCKHii
MaTepHraJl 0 3Ha4YeHUH apaMeTPOB HCCIeAyeMOro npouecca
0) HecTalOHapHbIE 3aBUCUMOCTH MTapaMeTPOB Mpolecca

B) MaTeMaTUYEeCKUH amnmnapart Ajsl IPEeJUKTUBHON aHAJTUTUKHU BO
BPEMEHHU

I') 4MCJIOBasi 3aKOHOMEPHOCTh BO BPEMEHHU

MK-1.]1.1

75.

JInHEenHbI BPEMEHHOU psAll — OTO

a) psijl, B KOTOPOM Ka:KAYI0 TOUKY MOKHO PacCMaTpPUBAaTh KaK
JIMHEeHHYI0 KOMOMHAIMIO NPeAIecTBYIOIUX N MOCJIeAYLIMX
3HAYeHU I

0) psl, KOTOPBIN MOXKHO OIMCATh THIIEPOOINUECKON (QyHKIMEH

B) pAll, C U3MEHSIIONIEHCS BO BpEMEHU JucTepcueit

T) psJl, 3HAYEHHUsI KOTOPOTO 00pa3yIoT NPSIMYIO

TIK-1.]1.1

76.

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

0) 1aHHBIE BPEMEHHOT'O psija

B) 00bEIMHECHHBIC JaHHBIC

r) o0e/IHEHHbBIE TaHHbIE

TIK-1.]1.1

77.

I/I3MepeHHe KIIMMAaTUYCCKUX MMapaMETPOB B TCUCHHUE THA — 3TO
a) NEPCKPECTHBIC TaHHBIC

MK-1.]1.1

21




0) TaHHBIE BPEMEHHOTO psiia
B) 00beIMHEHHbIE JaHHbIE
') 00CTHCHHBIC TAHHBIC

78.

TenaeHIMEN BpEMEHHOTO Ps1ia Ha3bIBAKOT
a) KOppeaorpaMmy

0) CE30HHOCTH

B) TPEH]

') HUKJIMYHOCTh

MK-1.]1.1

79.

brrunii Tpena siBasieTcst
a) HUCXOJSIINX

0) OOKOBBIM

B) BOCXOASIIIIUM

T') JJTMHHBIM

TK-1.]1.1

80.

IIepuoanuecku NOBTOPSIOIIECHCS KOMIIOHEHTOW BPEMEHHOIO psija
Ha3bIBAIOT

a) KOppenorpaMmoit

0) Ce30HHOCTBHIO

B) TPEHIOM

I') HUKIUYHOCTBIO

MK-1.]1.1

81.

K Meronam crimaxxusanust HE orHocurcsa
a) CKOJIB3SIIIee CpeiHee

0) rpaMeHTHBIH CIyCK

B) DKCIIOHCHIIMAJILHOE CTJIA)KUBAHHE

') METOJ] HAMMEHBIITUX KBAJPaTOB

MK-1.]1.1

82.

OJIHUM M3 METOJIOB MPOBEPKHU CTAIMOHAPHOCTH Psijia SBISCTCS
a) MCTOA HAMMCHBIIHNX KBAAPAaTOB

0) Tect Juku-@Dyiepa

B) OKCIIOHCHIUAJIBHOC CITJIa KBAHHUEC

T') TPaJIMEHTHBIN CITyCK

TIK-1.]1.2

83.

Heperynsipabie TOBTOPSIIONIMECS KOMIIOHEHTHI BPEMEHHOTO psijia
Ha3BIBAIOT

a) KOppenorpaMmoi

0) CE30HHOCTBIO

B) TPEHIOM

') MUKJITYHOCTHIO

MK-1.]1.1

84.

UYro HaOmoJaeTCsl Ha BBIXOJIE AITOPUTMOB 00pabOTKH N300paskeHMi?
a) HOBOe H300paKeHHe

0) KOJIMYECTBEHHbIE XapaKTEPUCTUKH U300pakeHUI

B) BBICOKOYPOBHEBOE OMMCAHUE U300paKeHUs

') COBOKYITHOCTh OOBEKTOB Ha N300paKeHUH

MK-1.]1.2

85.

Kak naszpiBaeTcs nmpeoOpa3oBaHue n300paxeHusi, €Ciu Il pacuyera
SPKOCTHU KaKJIOTO MUKCEJISl UCTIONB3YIOTCS SPKOCTH COCEHUX C HUM
nuKcenein?

a) JIOKAJIbHBIM

0) TOYEUHBIM

B) TTI00ATBHBIM

2) a0anmusHvIM

MK-1.]1.2

86.

«Jlena» (Lenna) - ato

a) Ha3BaHMe CTAHJAPTHOI0 TECTOBOI0 U300paKeHHs, IIMPOKO
NPUMEHseMOro AJs NPOBePKH U WIIOCTPALlMH AJITOPUTMOB
00padoTKH U300paKeHuit

0) aJIrTOPUTM KOMITBIOTEPHOTO 3pEHHs ISl [TOJIaBJICHUS IIIyMOB

TIK-1.]1.2
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B) Oubmmoreka Python st peanu3saiiiy CBEpTOUHONM HEHPOHHOM CETH
F) AJITOPUTM OLICHKH TOYHOCTH MOJCIN

87.

KomnbrotepHoe 3peHue 310 —

a) anmapatHoe obecriedeHue, Mo3BoJIonre GUKCUpoBaTh N300pakeHHs Ha
9JIEKTPOHHBIE HOCUTENN

0) MalIMHHBbIE TEXHOJIOTUH, 00eceYHBaIOINe BO3MOKHOCTh M3BJIEKATD IaHHbIE
U3 N300pakeHnii U AHAJIU3UPOBATDH NOJYy4YeHHYI0 MH(popMmanulo. B pesyabrare
Yero HaX0UTh, OTCJIEKUBATH, KIaccHGUIUPOBATH U HIeHTH(HHIUPOBATH
00bEKTBI

B) BU3yaJIbHOE BOCTIPHATHE HH(pOpMAIIH

I') BO3MOYKHOCTh 00paOOTKH Ha LU(PPOBBIX YCTPOUCTBAX N300paKEHUH Pa3IMYHOTO
¢dopmaTta

TK-1.]1.2

88.

Jiis pa®oThl ¢ U300paKEHUSAMHU Yallle BCETO HUCIOIb3YIOT
HEUPOHHBIE CETH

a) CBepTOYHbIE
0) ruOpuaHbIC
B) BU3yaJIbHbBIC
r) 000JI0UYHbBIC

TK-1.]1.2

89.

Kakas u3 3aa4 KOMIIBIOTEPHON 3pEHUS 3aKIII0YaeTCs B pa30MeHUH
BBIOOpPKH M300paKEHMIA Ha CXOXKHE (TI0 COACPIKAHUIO N300PAKEHHS)
rpyIIbI?

a) KJacrepusaums

0) KIaccuduKamus

B) CErMEHTAIUs

T') perpeccus

TIK-1.]1.2

90.

Kaxkas 13 3a1a4 KOMIIBIOTEPHOM 3pEHUS IIO3BOJISET ONPEACIIUTD
Hannuue aedexra B marepuasue?

a) Ki1accupukanus

0) KJIactepuzarus

B) CerMEHTaIUs

T') perpeccus

MK-1.]71.2

91.

Kakue 3agaun penraer aHanu3 H300paskeHN?

a) BbljleJieHHe 00beKTOB H CerMEeHTaNus N300pakeHu st
0) Kiacrepusanus n300paxeHun

B) perpeccust

I) KJ1accuuKaus H300paxeHui

TK-1.]1.2

92.

Kakas u3 3a7a4 KOMITBIOTEPHOM 3pEHHSI TO3BOJISIET OMPEACTUTD Pa3phiB
JMHHH dJIeKTponepenad mno gororpapuu?

a)KJIacTepu3anus

0) kiaccuduranus

B) CErMEHTAIUs

I') perpeccus

MK-1.]1.2

93.

Kakue 3amaun pemaroTes ¢ NCTIOIb30BAaHHEM KOMITBIOTEPHOTO 3pEHUs?

a) onpejaeseHHue ABUKEHHUS N0 HU300PasKeHUSIM M PACIIO3HABAHUS 00bEKTOB
0) ympaBJieHHe MPoILecCOM KOJIMPOBAHUS BUIE0 MH(POPMALIUN

B) M3MEHEHHE [[BETHOTO MPEICTABICHIS H300pakeHHsI Ha YepHO-0eroe

T') 3a/1a4a 00paTHOM WHBEPCUH

MK-1.]1.2

94.

Kaxkas BbIT'0JIa UCITOJIB30BaHUA CUCTEM TEXHUYCCKOTO 3pECHUSA B pO60TOTeXHI/IKC )54
3JIEKTPOIHEPTEeTUKE?

a) YIpOIIEHHOE MPOrPaMMHUPOBAHKE MTPOU3BOICTBEHHOT'O IIpollecca

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

B) BO3MOKHOCTH AaBTOMATHYECKOT0 AJANITHPOBAHUS MAHHUILYJISITOPA K
W3MEHEHHIO pa3Mepa 00beKTa NN €ro PaCcHoJI0KeHHI0 0e3 m3MeHeHu st
KOHCTPYKIHH MAaHUITYJISITOPA

I') 3aMeHa YeJIOBEeKa

TIK-1.]1.2

95.

UTo npoucxoauT ¢ n300pakeHNeM B pe3yIbTaTe NPUMEHEHHs PUIbTpa

MK-1.]1.2
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YCHUJIEHUS BBICOKHX 4acTOT?

a) BbljIeJIeHUEe TPaHuUI]

0) criia)kuBaHUE IITYMOB

B) YCUJIEHUE MEJIKUX JIeTajen

I') OBBIIIIEHNE KOHTPACTHOCTH M300pasKeHUs

96.

YTo MPOUCXOAUT C MEJIIKUMU OOBEKTAMHU HAa N300paKEHUH TIOCTIe
MIPUMEHEHUS K HEMY MEIMaHHOTO (PUIbTpa ¢ OOJIBIIKUM pa3MEPOM sijipa
CBEPTKH?

a) MCYE3HYT

0) OyIoyT CHIIBHO Pa3MBIThI

B) CHJIbHO KOHTPACTHUPYIOTCS

') HUYEro HE MPOU30UIET

MK-1.71.2

97.

Urto npou3oiiaér, eciu K n300paxeHHI0 MPUMEHUTh MeIUaHHBIH
(GUIBTP CO CAMIIKOM OOJBIIUM SIPOM CBEPTKH?

a) aucnepcus NIyMOB HA N300PaKeHUM YMEHbIIUTCS

0) aucnepcus MyMOB Ha U300payKEHUH YBEITUUUTCS

B) Ha U300PaKEHUU MOABSITCS JOMOTHUTEIbHBIEC ITyMOBBIE TUKCEIH
I') CMEHa MUKCeJen

TK-1.]1.2

98.

Kaxkoit ¢punbTp obmanaer a¢pexTom coxpaHeHHUs TpaHull?
a) MeTHaHHbII

6) ['aycca

B) Jlamnaca

r) Cobens

TIK-1.]1.2

99.

Bribepure BepHYIO MOCIEI0BATEIBHOCTh 00Pa0OTKH B aHATIN3E
n300pakeHUI

a) noJiyyeHue H300pakeHUus1 — PEKOHCTPYKIMS — yJIydllleHue
N300pakeHUs — CErMEHTALHUS - BU3YyATU3a LU

0) noxy4eHue n300pakeHUs — yaydlIeHue H300pakeHus —
CerMEHTALUs - BU3yaIn3aIlist

B) IOJy4yeHUE U300pakeHUs — YIIydllleHue N300pakeHus —
PEKOHCTPYKIIHS - BU3yaTU3aALHS

I') OJIy4eHUE N300paKeHUsI — yIyUIIeHUE N300paXKeHUs —
PEKOHCTPYKIIHS — CETMEHTAIS -BU3YyaJIn3alus

MK-1.]71.2

100.

YTo MPOUCXOAUT CO CTATHIECKUMHU CBOHCTBAMHU M300paKEHHS B
pe3yibTare npuMeHeHus nuddepenuupyomero Guibtpa?

a) qucnepcHs HIyMOB HA U300pakeHUH YBeJIMYUBAETCS

0) aucnepcus MyMOB Ha H300pakeHNH YMEHBIIIAETCS

B) CpeIHss IPKOCTh MUKCEIe cTaHOBUTCS Onm3ka K 0

r) paBHa 0

MK-1.]1.2

101.

CaepTka n300pakeHU OTHOCHUTCS K

a) TMHEeHHOMY NPeodpPa3oBaAHMIO

0) HEMMHEWHOMY MPEe0OPa30BAHUIO

B) KBa/IpaTUYECKOMY ITPeoOpa30BaHUIO
') KBa3WJIMHEITHOE MpeoOpa3oBaHNe

MK-1.]1.2

102.

K uemy nmpuBener 3ajaHue CIUIIKOM BBICOKOTO ITOPOTa IIPHU IOPOrOBOM
BBIJICJICHUH TPAHUIL C TOMOIILI0 oriepaTopa Coberns?

a) caaldoBbIpa’KeHHBbIC TPAHMIBI He OYAYT BblIeJICHbI

0) yTOUHEHHE TPAHUI]

B) TIOSIBJICHUIO JIOKHBIX TPAHMIL

I) c1a00BBIpaKEHHbIE TPAHUIIbI OYAYT BbIIEICHBI

TIK-1.]1.2

103.

PekoHcTpykuns n300paxeHus — 3To
a) mpouecc popMHUPOBAHUS H300paKEHHsI U3 Pa30POCAHHBIX WJIH

MK-1.]1.2
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HEMOJIHBIX TAaHHBIX

0) ourcTka U300paKEHHS OT IIIyMOB

B) yJIy4IlICHHE KOHTPACTa H300paKeHHs
I') KBa3WJIMHEHHOE mpeoOpa3oBaHue

104. | CermenTanus u300paxeHus: — 3TO IMK-1.J1.2
a) paszesieHue H300pakeHUs1 Ha (pparMeHThI A5 JaJbHeHIuX
JIOKAJIbHBIX MPeo0pa3oBaHuil
0) pmIbTpanus MyMoB
B) YJIy4llIEHHE KOHTpacTa N300paKeHUs
T) yajeHne 00beKTOB Ha H300paKEeHUHN
105. | Kakue HelipoHHBIE CETH Yallle BCETO MPUMEHSIOTCS PU 00paboTKe IMK-1./1.2
n300paskeHui?
a) cBepTOYHbIE
0) IpSIMOJTMHEIHBIE
B) pa3BEPTHIBAIOLINE
I') APEBOBUHbBIE
106. | Kakue TuIibI CI0EB HEHPOHOB MOKHO BCTPETH B MOJICIH? IK-1./1.2
a) UICTUHHBIN, JIO’KHBIN, OOpaTHBIN
0) BXO/JIHOI1, CKPBITbIii, BIXOTHOM
B) OTKPBITBIH, 3aKPBITHIH, CpeIHUI
T') BXOJIHOM, MPOMEXYTOYHBII, BBIXOJHOU
107. | Yto Takoe pyHKIIUS aKTHBALIUU? IK-1.]1.2
a) GyHKuMs, KOTOPas onpeae/isieT 3HAUeHUE HA BbIX0/le HeilpoHa B
3aBHCUMOCTH OT pe3y/1bTaTa B3BelIeHHOI CyMMBbI BX0/1a 1
MOPOroBOro 3HAYeHMs
0) siBIEHUE, 3aBUCSALIEE OT APYroro ¥ U3MEHAIOLIEecs 0 Mepe
W3MEHEHHUS 3TOrO JPYroro sIBJICHUS
B) 3JIEMEHT CTPYKTYPHOI'O IIPOrPaMMHUPOBAHMSL, TO3BOJISIOIINN
IpyNIUpPOBaTh U 000011aTh TPOrPaMMHBIN KO
) GyHKIKSA 3allycKa aJlropuT™Ma
108. | Ilpu rcrionb30BaHUM METOA TPAJAUEHTHOTO CITYCKa, B KAKOM MK-1./1.2
HaIpaBJIEHUU MPOUCXOAUT IPOABIKEHNE?
a) 10 HAINpPaBJICHUIO YBEINUEHUS 3HAYCHUS PYHKIINU
0) B 3aJJaHHOM MPOTPAMMKCTOM HaIlpaBJIECHUU
B) 110 HANIPABJIEHHMIO HAMMEHbIIEr0 PocTa PyHKUMHU B TeKyILIeH
TOYKe
') 00paTHO MPOTMOPITUOHATIEHO 3HAYEHUIO (PYHKITUU
109. | Ckonbko mapamMeTpoB B CBepTKe pazMepoM 3x3, kotopas npumensercs | [1K-1.71.2
K TpeXKaHaJIbHOMY H300pakeHuto? He cunraiite cioil akTuBauu, He
yuuThIBaiiTe bias.
a) 9 Bcero: Mbl HaKJa/IbIBa€M OJIHY U Ty e CBEPTKY Ha Ka)KJbli U3 TpexX
KaHaJIOB
0) 27 napameTrpoB: 3x3 /151 Ka’KA0r0 U3 TPeX KAHAJIOB
B) 3 mapaMmeTpa: CTOJIBKO K€, CKOJIBKO U KaHAJIOB
)9 YHUKaJBHBIX -- Bcero 27, HO AJi BCeX KaHAJIOB MapaMeTpbl
OJINHAKOBBIE
110. | Kakue Tpu OCHOBHBIE CJIOSl IMEET CBEPTOUHAsI HEHPOHHAS CeTh? IK-1.4.2

a) CBEPTOUYHbBIii, 00beINHEeHHbI i, OJTHOCBS3HbII
0) BXOJIHOI, CBEPTOYHBIH, BBIXOTHOM
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B) BXOJIHOMU, CKPBITBINA, CBEPTOUHBIHN, BEIXOAHOU
') BXOJHOM, cpeHel, BEIXOAHOU

111.

[Tynuur Pa3MepHOCTb, YHCIIO TTAPaMETPOB Ha BXOJE
a) CHUKAEeT, yMeHbIIaeT

0) CHIKAeT, yBEeIMYMBACT

B) YBEIMYUBACT, OCTABJISICT HEM3MEHHBIM

T') OCTaBJISIET HEU3MEHHOM, YMCHBIIIACT

TK-1.]1.2

112.

Softmaxucmons3yioT B
a) MOJTHOCBSI3HOM CJI0€
0) CKpBITOM CIIOBE

B) BXOJIHOM CJIO€

T') cpeaHen cioun

MK-1.]1.2

113.

ITagnuar MmoxeTt

a) yMeHbIIATh, COXPAHATH M YBEJINYHUBATH Pa3MePHOCTH
0) yMeHbIlIaTh U COXPAHATh Pa3MEPHOCTh

B) YBEJIMYMBATh Pa3MEPHOCTh

') COXpaHsITh pa3MEPHOCTh

1) YBEJIMYUBATh U YMEHbBIIATh Pa3MEPHOCTh

MK-1.71.2

114.

Kak 0603HauaroT cBepTOYHbIC HEHPOHHBIE CETH?
a) CNN

6) MLP

B) RNN

r) NLP

TIK-1.]1.2

115.

C xakuMu npo0OJieMaMy CTaJIKUBAIOTCS CHCIIHAIHCTHI TI0 pa3paboTKe NCKYCCTBEHHBIX
HEHUPOHHBIX ceTen?

A) [Ipobnemsl 6e30macHOCTH B KOHPHUICHIHATBHOCTH

B) lonroe BpeMs OKyImaeMOCTH

B) HenocraTtounast TOYHOCTH ¥ HaJIEKHOCTh CUCTEM

I') Bce BhIlIENIEpeYn CiIeHHOE

MK-1.]71.2

116.

UYro takoe NLP B nckyccTBeHHOM HHTEIIIEKTE?

a) Hanpasyenne B U, koTopoe BHINOJTHAET 00PadOTKY eCTECTBEHHOTO SI3BIKA
YyeoBeKa Uil peajin3alii BO3MOKHOCTH OOIEeH s C MALIMHON HA MOHATHOM
AJI51 YeJI0BeKa YCTHOM HJIM MHCbMEHHOM SI3bIKe.

6) HabOp KOMIBIOTEPHBIX MHCTPYKIMH M JAHHBIX, KOTOPbIE TIO3BOJISIIOT anapaTHOMY
00ecTIeueHHIO BBIYHUCIUTEIbHON CUCTEMBI BBITIOJIHSATE BBIYUCICHHS HIIH (QYHKITHH
YIIPaBJICHUS

B) IPUMEHEHHE a0CTPAKTHBIX MOHITHH, M UCTIONB30BaHUE CBOMX 3HAHMUHN AT
B3aMMOJICHCTBHUSI C BHEIIHEH Cpesioi.

MK-1.]1.2

117.

Kakoe npencrasienre UMEIOT cJI0Ba 4yesioBeueckoil peun B NLP?

a) cII0Ba UMEIOT TAKOE K€ MPEeJICTaBICHNEe KOMOMHAIIMK OYKB, KaK U B UEJIOBEUECKOM
TEKCTe.

0) ci10Ba 3aKOTUPOBAHBI TBOUYHBIM KOJIOM

B) CIIOBA IIPEACTABJICHHI B BUC IIU(PPOBOI MATPHIIBI

I) BEKTOPHOE NMPeJACTABJIEHHE CJI0OB, BCTPEYAIOIIHECS B CX0KMX KOHTEKCTAX CJI0Ba
HMEIOT CXO0KHE BEKTOpa

TK-1.]1.2

118.

I'ne B moBceqHEBHOMH >KM3HM YEJIOBEK B3aUMOJICHCTBYeT ¢ TexHoiorusiMu NLP?
a) 00IIeHHE C TOJI0COBBIM MOMOIIHUKOM

0) BO BpeMs IOJIb30BaHUsI OHJIAHH-Mara3uHoM

B) OECKOHTaKTHas OIIaTa

T') yIIpaBJIeHHE aBTOMOOHIIEM

MK-1.]1.2

119.

Anroputmel NLP He ucrions3yroT mis

a) ynpapJeHHUs] IPON3BOACTBEHHBIMHU NMPOLeCCAMH
0) TeKCTOBOH KITacCHU(PHUKAINN

B) MAIIMHHOTO IIEpPEeBO/Ia

T') TeHEPAIMH €CTECTBEHHOTO SI3bIKA

TIK-1.]1.2
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120.

Pasz0OuBka TekcTa Ha OTICIBHBIC CJIOBA — 3TO MPOLEAYpa
a) TOKeHU3amun

0) BepuduKanuu

B) CTEMMHHTA

T) JIeMMaTH3aIIH

TK-1.]1.2

121.

Kaxast mporierypa cauraet ciroBa Car u caring olHOKOpEHHBIMHE?
a) TOKCHU3aIIN

0) BepuduKann

B) CTEMMHUHTa

T') JeMMaTH3aIUU

MK-1.71.2

122.

BriGepure npumep OUrpaMms:
a) anroputmsl NLP

6) NL

B) NLP

r) Ms paMuius oT4ecTBO

TK-1.]1.2

123.

Yem geMmarTu3anys OTIHYaeTCsl OT CTEMMHHTA?

a) JIeMMaTH3aLUsl MIeT KOPEeHb CJI0OBA, B CTEMMHMHIe /IeJIaeTcsl AKIEeHT Ha
yAaJeHHHU NPUCTABOK, CY(PPHUKCOB M OKOHYAHU I

0) creMMUuHT 00Jiee TOYHO HIIET KOPEHD CIIOBA

B) CTEMMHUHT U JIEMMAaTH3aIsI — 3TO OJHO H TO K€, MPOCTO Pa3INYHOE 3ByIaHUE Ha
Pa3HBIX A3bIKax

r) JeMMaTH3anus paboTaeT ObICTpee CTEMMUHTA

TK-1.]1.2

124.

Ha3snadyeHue TOKEHU3aTOPOB 3aKIIFOUAETCS B
a) B 1epeBo/ie TEKCTa B MAIIHHOS3BIK

0) BBIICJICHUH CHMBOJIOB M CJIOB B TEKCTE
B) HaX0XIEHHH KOPHS CJIOBA

I') pa30uBaTh CJI0BA HA YACTH

TIK-1.]1.2

125.

Uro o6o3Hauaer NLP B mamuHHOM 00y4eHUNn?

a) 00padoTKa eCTECTBEHHOT0 sI3bIKA

0) HEHPOIMHTBUCTUICCKOE TTPOTPAMMHUPOBAHUE
B) HEJIMHEWHOE MPOTrpaMMUPOBAHHE

I') MAalIMHHBIN TIEPEBO

TIK-1.]1.2

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / qudd. 3ayera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypcOBOl pabOThI
Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMC)KYTOLIHOI\/JI arreécraliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

o Kon
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa
HckyccTBeHHBII HHTEJIEKT: NPpUMeHeHue B npogeccuonanbuoi | I1IK-1./1.1
NeATEJIbHOCTH IK-1.J1.2
1. B kakyro U3 3TUX UTP MAIIUHBI [TOKA UTPAIOT HE Jy4llle JTIoAeH?
1 =II0KEp
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omraxmaTtbl
HI1anrKu
CTparerusa

2. Kakyro u3 3a1a4 00paOd0OTKH €CTECTBEHHOTO SI3bIKa KOMITBIOTED
peraer Xyxe OOJbIIMHCTBA JFOICH?

=pacro3HaBaHUE PEUH

pelIeHre KPOCCBOPIOB

JIMTEPaTyPHBIN MEPEBOJI C OJJHOTO SA3bIKA HA PYroif
MOpP(OJIOTHUECKUH aHAIN3

3. Kak paboratoT camble IOMYJISPHbIE JIFOPUTM MAIIMHHOIO epeBoja?
= IporpaMMbl 00y4JarOTCs Ha IEPEBEICHHBIX TEKCTaX, OMPEACIISIOT
CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIEPEBOJIE CII0B, IPEJIOKECHUN,
TEKCTOB

MamuHsb! criepBa NEPEBOAAT TEKCT HAa CBOM MAIUIMHHBIN S3bIK, 3aTEM
MHTEPIPETUPYIOT Ha 33JJaHHBIN SA3bIK IIEPEBOJA

Nmeercs OTAeNbHBIA aNrOPUTM AJIs1 KaXKI0M Napsl S3bIKOB

4. B xonkypce ImageNet y>xe MHOTO JIET y4acTBYIOT IIPOrPaMMBlI,
COPEBHYIOIIMECS B paclo3HaBaHUM n300pakeHuil. YToObl moOGeInTh,
OHH JIOJDKHBI Pa3JIeNIuTh HECKOJIFKO MUJUIMOHOB M300pakenuit Ha 22 000
KJIaCCOB, COBEPIINB MUHUMYM o1nOok. Kak gacto ommubarores nydmive
MIPOTPaMMHBIE TIPOTYKTHI?

=npuMepHo B 5%, NpeB301UIH YeTIOBEKa

npumepHo B 10%, nmpeB3onnim yenoBeka

IpUMEpHO B 5%, yesloBeK MOKa CIpaBIIIeTCs JTyylle

npumMepHo B 10%, denoBek moka CrpaBisieTcs JIydIe

5. Coo0uiecTBO aBTOMOOMIIBHBIX HHKEHEPOB pa3padboTao IKaly
aBTOHOMHOCTHU aBTONMIOB OT 0 (ITOJTHOCTHIO MEXaHUUECKOE
yrpaBiieHue) 10 S5 (aBTOMOOUIIb MOJTHOCTBIO YIIpaBisieTcs 0e3 YesloBeKa:
HET HU pyJs, HU nenaneit). CaMble IPOJABUHYTbHIE MOJIENIH
MPUOIMKAIOTCS K TPETHEMY YPOBHIO aBTOHOMHOCTH. Kak oH
ONMMCHIBAETCS?

=MallHa eJIET caMa, HO B HEKOTOPBIX OOCTOSTECTBAX MOXKET
noTpedoBaTh y BOAUTENS B3ATh KOHTPOJIb Ha ce0s

aBTOMOOWJIb CTIOCOOEH Y4acTBOBATh B IBIKCHHH JIa)Ke B TOM CIIydae,
€CII BOJUTENb 3aCHYJ M €r0 He pa30yanuTh

YIIpaBJICHUEM 3aHUMAETCS KUBOW BOJUTEh, HO MHOTHE Ba)KHBIE
(GYHKIMU BKJIIOYas pyJIeHUE U TOPMOKEHUE aBTOMATU3UPOBAHBI

MammHHOe 3peHue
1. Yo Habr01aeTCs Ha BBIXOJIE aITOPUTMOB 00paOOTKU U300paKeHUH
=HOBOE N300pakeHHNE
KOJINYECTBEHHBIE XapaKTEPUCTUKU U300paxKeHU I
BBICOKOYPOBHEBOE OITMCAHHUE N300PAKEHHS
COBOKYITHOCTb OOBEKTOB Ha N300paskeHNH

2. YTo mpoUCXOIUT ¢ U300paKEHUEM B pe3yJibTaTe MPUMEHEHUS
¢buIbTpa yCUIEHUS BHICOKUX YacTOT?
=BbIJICJICHUE TPAHMI]

MK-1.70.1
MK-1.71.2
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CIUIA)KMBAHME IIIYMOB
YCUJIEHUE MEJIKUX JEeTanen
MOBBIIICHUE KOHTPACTHOCTH N300paskeHHS

3. YTO NpOMCXOIUT C MEIKUMHU 00BEKTaMH Ha U300pakeHUH 10CIIe
MPUMEHEHHS K HEMY MeJIMaHHOTO (PHIIBTPa C OOJIBIINM pa3MepoM sIpa
CBEpTKHU?

= UCUE3HYT

OyZAyT CUIIBHO Pa3MBbIThI

CHJIbHO KOHTPACTUPYIOTCS

HUYEro He IPOU30MIeT

4. Yto npou3oiaET, eciau K n300pakKeHUIO TPUMEHUTh MEIUAHHBII
(GUIBTP CO CAMIIKOM OOIBIIUM SIPOM CBEPTKH?

=nucrnepcus NyMOB Ha U300PaKEHUU YMEHBITUTCS

JHCTIEPCHUs IIIyMOB Ha N300paKeHUH YBEIUIUTCS

Ha N300paKEHUU MOSIBATCS TOMOIHUTENIBHBIE IITYMOBBIE TUKCENN

5. Kaxkoit punbtp obnagaer apdpexrom coxpaneHus rpanui?
=MeauaHHbIN

l'aycca

Jlannaca

Cobens

6. Kak Ha3zbiBaeTcst mpeoOpazoBaHre N300pakKeHHUs, €CIIN I pacueTa
SIPKOCTH KaXKJIOTO MTUKCEIISE UCTIONB3YIOTCS SPKOCTH COCEHUX C HUM
IMUKCeeh?

=JI0KaJIbHBIM

TOYEYHBIM

r100a1bHBIM

aJalITUBHEBIM

MeToabl MALIMHHOTO 00y4YeHUs
1. Kakas 3agaua 3akitouaeTcsi B pa30ueHU BBIOOPKH M300paKeHUH Ha
cxoxue (1o cofep>kanuio)?
=Ky1accuUKaIus
KJIaCTEepU3ALIMS
CerMeHTaIus
perpeccust

2. Ouenurte recall ¢ okpyrieHrem 10 1ByX 3HAKOB
1 predicted 0 predicted

: 1 true s 2

[Otrue | 2 |8

0.80

3. lns pemenus knaccudukanuu nonydeHo 3nauenne AUC=0.51.
DddextuBen mm knaccudpukaropa?

=Het, AUC nomkeH cTpeMuThes K |

Het, AUC momkeH crpeMuthes K 0

Ja

4. Ucxonubie nannble cogepxar 10 o6bexToB. CKOIBKO KIacTepoB
OyneT Ha 8 mare uepapxmu4ecKou arjaoMepanun?

MK-1.71.1
MK-1.71.2
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=N

5. meroTcst BeKTOpa, onuchiBaromnue a8a oobekros V1 = (1,2,3), v2 =
(2,2,2). Haittu paccrosinue MUHCKOBCKOTO MKy 0ObEKTaMu JyIsl =3,

OTBeT OKPYTIUTH A0 COTHIX
1.26

6. [lansl nBe perpeccun ¢ koddurnmentam aerepmuHaimu -0,85 u 0.85.
Kaxkas perpeccust npeanouTuTeabHee ¢ TOUKH 3pEHUS aJIeKBATHOCTHU?

= ¢ koHpuaeHTOM nerepmuHaiuu 0.85

¢ koH(puaeHtom aerepmunaiyu -0.85

00e aJleKBaTHBI

o0e Hea/leKBaTHBI

7. JlaH BEKTOp pealbHbIX 3HaU€HUH OTKIMKa Y=(2,2,3) 1 BEKTOp
npexackazanuii Y_pred = (1,2,1). Paccuurars ommbdky MAE ¢
OKPYTJIEHUEM [0 JBYX 3HAKOB

1,00

1. DataMining — sto

= a) ATO MPOIIECC BBIJCICHUS U3 TAaHHBIX HESIBHOW U
HECTPYKTYPHUPOBAaHHOW WH(OPMAITUU U MPEICTABICHUS €€ B BHJIE,
MIPUTOTHOM JIJISI KCTIOJTb30BAHHUS

0) MeTronuka cObopa JaHHBIX

B) TEXHOJIOTHS XPAaHCHUS IAHHBIX

') COBOKYITHOCTH aJITOPUTMOB MAIIMHHOTO O0yUYEHUS U 00JIAYHBIX
TEXHOJOTHI

2. OcHoBHas npobnema, cBsi3aHHast CO COOPOM JTaHHBIX, 3aKITFOYACTCS B
= a) UX Ka4eCcTBe

0) ToMCKe HY)KHBIX JaHHBIX

B) HAJIMYUH ITYCTHIX TYCEK

T') TOM, 4TO JaHHbBIEC MTPEACTABICHBI B Pa3HBIX opMarax

3. MOHO BBIJICIIUTH JIBAa OCHOBHBIX THIIA JAHHBIX, KOTOPBIC
UCIIONIb3YETCs ISl aHau3a, 3TO:

= a) KaYeCTBEHHBIC U KOJIMYCCTBEHHBIC

0) rpadryeckue U CUMBOJIbHBIC

B) HKaTETOPHAIILHBIC U TEJICBBIE

4. Oco0eHHOCTh HOMHHAIBHBIX JAHHBIX 3aKII0YAETCI B TOM, YTO

= a) MOXHO OTPEAEIUTh MPOIEHT OT IeJIOT0, MOYKHO TTOCUUTATh
KOJIMYECTBO, HEJIb3s BEIYNCIIUTH CPETHEE

0) JaHHBIE YIIOPSAIOYEHBI 10 KATETOPUSIM, ECTh BO3MOXKHOCTh BBHIYUCIATH
CpeaHee 3HaUYCHUE

B) 3TO YHCJIOBBIE IaHHBIE, C KOTOPBIMU MOKHO OCYIIECTBIISITh
MaTeMaTHYECKHE OTIepaIiuu

5. HoMuHanbsHbIe TaHHBIE COEPKAT
= a) HAMMEHOBAHMUSI KaTEeropui

MK-1.70.1
TK-1.]1.2
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0) TOJIHKO BEIIECTBEHHBIE YHCIIA
B) TOJIBKO CTPOKH B BUJI€ TEKCTOBOM MH(pOpMAaLIUn
T') TOJIBKO JICHCTBUTEIBHBIC YUCIIA

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIICTCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluu 00y4JaromnuXcs
'VAIL

11. Meroauueckue yKazaHus JUIsi 00yJarOMIMXCsl 0 OCBOCHUIO TUCIUTLTUHBI

11.1 Meroauueckue ykazaHusi s OOYYalOLIMXCA IO OCBOCHHUIO JIEKLIHOHHOTO

Martepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1yOOKoe U sCHOE M3JI0)KeHue yueOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCHMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHPOPMALMIO IO TEME, 2 B OCBOCHUU
dyHIaMeHTANBbHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAayYyHOTO IIO3HAHHSA, HOBEWUIINX
JOCTHDKEHUI Hay4yHOHM MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUHU. JIeKIMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOH o0yiacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUIIIIMHAMU.

[Inanupyemsble pe3yabTaThl IPU OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadecTB, JOOBH K  TpPEeAMETYy U
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsIBJIEHHE HEOOXOAMMOro MHTepeca, He0OXOAUMOTO Ul CAaMOCTOSTEIbHONW PaboThI;

— TIOJy4YEHHE 3HAHUN O COBPEMEHHOM YPOBHE pa3BUTHS HAayKM M TEXHUKHM U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH TIJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOJAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH HX B  Pa3IM4YHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepualnm MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCMOJIb30BAaHUEM DA3/laTOYHOI0 MaTepuajla MpH TNPOBEIEHUH KOPOTKMX JUCKycCcHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AECTbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIMOHHOIO MaTepuaia:

— JICKIIMM COTJIaCHO pa3zenam (Tadi.3) u temam (Tabm.4).

11.2 Meroauueckue yka3aHus I OOYYalOIIUXCS MO BBIIOJIHEHUIO J1a0OPAaTOPHBIX

pabot

B xozme BbImONHEHHsS J1a0OpaTOpHBIX paboT oOy4aromMiCs [OJDKEH YIriIyOuTh U
3aKpEeNHUTh 3HAHMS, TMPAKTHUYECKHUE HABBIKHM, OBJIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
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HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIlerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUIEHHE, PAa3BUTHE M JeTaln3allsl TEOPETUYECKUX 3HAHWW, IOJYyYEHHBIX Ha
JEKLUSX;

— IOoJIyuyeHHe HOBOM MH(OpMAIUK 110 U3y4aeMON AUCLUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3agaHue K BBINOJTHEHHIO J1a0opaTOpHOil padoThl BbIIAaETCs IIPENOJaBaTelIeM B Hayae
3aHATHUS B COOTBETCTBHUM C IUIAHOM 3aHATHH. TeMbl 1abopaTopHbIX paboT npuBeAeHbI B Ta0I. 6
JTAHHOM IPOIPaMMBl.

KoMrutekT THITOBBIX 3aaHui (J1aOOpaTOpHBIX padoT)
Jladoparopnasi padora 2.1 Ilouck 1aHHBIX

J'Ia60paT0pHaﬂ pa60Ta CUHUTACTCA BLIHOJ'IHGHHOfI, CCJIM COOTBETCTBYCT CICAYIOIIUM KPUTCPUAM:

— HMEEeTCsS TOCIENIOBAaTeIbHOE OINMUCAHUE BBIOJHEHUS 3aJaHUs, KaXKIbIA IIar OIHCaH
IMOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, 000CHOBAaHEBI BCE [[eflCTBHfI;

— TpHBEACH CKPUHIIOT/IUCTUHT KOJA W/WIM CKpUHIIOT pabodero rmporecca B
aHAIMTHYEeCKOU T1atdopme;

— B B3aKIIOYCHWM  TPHUBEICH KpaTKUW aHaIM3 TOJYyYCHHOTO JaTracera, a HWMEHHO
I/IH(bOpMaIII/II/I O KAYCCTBC M KOJHUYCCTBC NAHHBIX, KpaTKasd aHaJlUTUKa IIOJIYYCHHBIX

JaHHBbIX.
B MNPOTUBHOM CJIy4ae 3alaHUC CUUTACTCS HC BBIIIOJTHECHHBIM.

Beirpy3urs BakaHcuu C pecypca https://dev.hh.ru 18 BakaHCUM 110  HANPABIICHUIO
MOJArOTOBKU (HampuMep, HHXKEHEep-MIeKTpUK). Onpenenutrbs Mopor 3apadOTHON miIaTel ¢
nomoiieio Python. B ananutuyeckoii miarpopme KNIME B dopmarte .png BRITpY3UTh TaOIHILY
C HaMMEHOBaHMEM BakaHCUH, ee 1d, ypoBHeM 3apabOoTHOW IUIaThl U ropogoM. OTCOPTHPOBAThH
BaKaHCHU 110 YPOBHIO 3apaboTHOH Iatel. B oTdere mpuBecTH ckpuH O10KHOTa Python, ckpun
pabouero mporiecca ¢ NOSICHEHUEM paboThl y3i1a, €ro HACTPOEK U BBITPYKEHHOE M300PaKEHHUU B

dopmare .png.
JlabopaTopnasi padora 2.2 ITocTpoenune namoopaos

JlabopaTopHast paboTa cuuTaeTCs BBIIIOJIHEHHOM, €CJIM COOTBETCTBYET CIECIYIONUM KPUTEPHUSIM:

— HMeEeTCs MOCIEAOBAaTEeIbHOE ONMCAHWE BBINOJHEHMS 3aJaHus, KaKJbI IIar OmnucaH
MTOJTHOCTBIO M JIOCTYITHBIM SI3BIKOM, OOOCHOBAHBI BCE JICHCTBHSI;

— TMPHUBENEH CKPHUHIIOT JA0op/a U ONnrcaHa HHPOPMATUBHOCTD KaXI0W BU3yaJIN3aIliu;

— TMPHUBEIEHO 3aKIIOYEHHE, B KOTOPOM COIEPKUTCS KpaTKui aHaIW3 Jamodopra U ero

11e7IeCO00Pa3HOCTh.
B IMPOTUBHOM CJIy4a€ 3alaHUC CUUTACTCA HE BBIIIOJTHCHHBIM.

Coznmarp nmambops ¢ MCIOIb30BaHHE MporpaMMHOro obecnedeHus Tableau Public mms
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U3MEPEHUH MOTPEOJICHUS AIIEKTPOIHEPTUU B HEKOTOpPOM aomoxossiictee. Jlanubie (BigData)
MIPUBEACHBI c MHHYTHOU MEPUOTUIHOCTHIO, coOpaHbI 3a 4 roja:
https://www.kaggle.com/datasets/uciml/electric-power-consumption-data-set

Heo6xoauMo mnpoaHann3upoBaTh JaHHbIE, B TOM YHCJIE€ Ha HaJU4ME IYCTBIX s4eeK,
NOCTpOouTh namobopa. Busyanusanus noimkHa oTOOpakaTh MHGOpPMATHUBHBIE TpadUKH, B TOM
YlCclIe C OLICHKOW pe3epBa akTUBHOM, peakTUBHOU MolHocTH. Ha nambopnae npusectu He Oojee
5 rpa¢uKoB, MOSCHUTh WX HH(YOPMATUBHOCTH B oOT4eTe. |'OTOBBIA Hamodop] pa3sMecTUTh B
obnake Tableau, mpuBecTH CKpUH AamOOp/Ia U CChIIKY B OTUYETE.

Jladoparopnas padora 2.3. [IpenoopadoTka u aHAJIU3 JAHHBIX

JlabopaTopHast paboTa CYHTAETCS BEITIOITHEHHOH, €CIIH COOTBETCTBYET CICIYIOIINM KPUTCPHSIM:

— HMMeEETCsI MOCIIeI0BATEeIbHOE OMMCAHNE BITOIHEHUS 3aJaHUsI, KK IbIH IIar OIMCaH
IMOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, OGOCHOBaHBI BCEC Z[eflCTBHﬂ;

— TPHUBEICH CKPUHIIOT/JIUCTUHT KOJIa MM CKPUHILIOT pabodero mpoiecca B
aHAIMTHYEeCKOU T1atdopme;

— TIpUBEEHA CTaTUCTUYECKas HHPOPMAIHA O JaHHBIX (pPa3MEpHOCTH /1aTaceTa,
HanMCHOBAaHUC CTOJI6IIOB Ha PYCCKOM A3BIKC C [TOACHCHHUAMU, CTATUCTUKA 10 CTOH6HaM C
YHCJIOBBIMU JaHHBIMHU, KATETOPHAIbHbBIE IEPEMEHHBIC TIPUBEICHBI K YHCICHHOMY BUJTY);

— TIPUBEICHO HE MCHEee 3 BU3yaH3allHii ¢ TOAPOOHBIM OITMCAHUEM M UX aHAIN30M;

— apryMEHTHUPOBAHO BhIOpaHbI HanOOJIee BaYKHBIC MPU3HAKHU (HE MEeHee 4)

— B 3aKJIOYCHUUN HpI/IBeIIeHKpaTKI/Iﬁ AHAJIN3 AaTaccTa, BBIACICHBI HCJICBAaA ICPCMCHHAA U
MIPU3HAKH, TIPEIOKEH JAIbHEH CIIoco0 aHaN3a TaHHBIX.

B IMPOTHUBHOM CJIy4ac 3aaHUC CUUTACTCSA HC BbBIIIOJITHCHHBIM

BrInonHUTh 3arpy3Ky JaHHBIX, IPOBECTH AHAJIN3 HA IOJHOTY, 3aII0JHUTH IIyCThIC TYECHKHU
(BBI60p croco0a 3aIoJIHEHUS TYEEK JOJKEH OBITH apFYMeHTPIpOBaH), IIOCTPOUTH HC MCHEC IIAATH
WH()OPMATUBHBIX BHU3yalM3aluid (TEIUIOBasl KapTa, SIIIMK C ycaMHu, KpyroBas JuarpaMmma,
TucTtorpamMma u ,Z[p) JJIs1 OOCHKH Ba’>XHOCTHU IMPHU3HAKOB. O003HaYNUTE HCJIICBYIO NIEPEMCHHYIO U
MNpU3HAKU.

PabGota Mo)keT OBITh BBIIIOJHEHA KaK Ha aHAJIMTHYECKOH nnaTq)opMe, TaKk M C
IPUMEHEHUEM sI3bIKa IporpaMMupoBanusd. O0s3aTeIbHO peaan30BaTh HE MEHEE JIBYX T'paduKoB
¢ momomipto OubIMoTeKu Seaborn aast Tex, kTo pabdoraer Ha Python. Coxpanute kom wiu
pe3ynbratel ananu3a B KNIME, onu npuroasrtes 1 cienyromiei paboThl.

JlaHHBIE MOKHO B3STh C OTKpBITOro pecypca Kaggle mo Beidopy:
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/

Jladoparopnasi padora 2.4. [IpenukTuBHbIN aHaau3. 3ajaya perpeccuu

JlaGopaTopHast paboTa CYUTAETCS BHITIOJIHEHHOMN, €CJTH COOTBETCTBYET CJICTYIOIITUM KPUTEPHUSIM:

— HMEETCsl TOCe0BaTeIbHOEC ONMUCAHWE BBITIOJIHEHHS 3aJaHus, KaKIbIH IIar omucaH
MTOJTHOCTBIO M JIOCTYITHBIM SI3BIKOM, OOOCHOBAHBI BCE JICHCTBHSI;

— TMPUBENCH CKPUHIIOT/IIMCTUHT KOJA WJIM CKPHUHIIOT pabouero mporecca B
aHATMTHUYECKOU uiatdopme;

— TIpUBENECHA CTaTUCTHYeCKass WHPOpMAIKs O JAaHHBIX, BHIOpaHA IIeJieBasl TIEPEeMEHHAs U
MIPU3HAKY;

— 00y4eHO He MeHee TpeX MoJeliell perpeccuy,

— TMpoOBEJeHAa OIleHKa TOYHOCTH pabOThl aJIrOpPUTMOB, AapTyMEHTHPOBAH BHIOOP
ONTUMAIbHOU MOJIENH;
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— B 3aKJIIOYEHUU IPUBEJICH KPAaTKUM AHAIU3 JATaceTa, BBIACICHBI LEJIeBas IEPEMEHHAA U
MPU3HAKH, ApTYMEHTHPOBAH BHIOOP PEJICBAaHTHOM MOJIENIM MAITUHHOTO O0YYEHUSI.
B npoTuBHOM cilydae 3aJaHU€ CYUTACTCS HE BBIIIOJIHEHHBIM

Jnsa  mammeix  https://www.kaggle.com/datasets/wkirgsn/electric-motor-temperature,
00YYHUTH TPHU MOJIEIIM MAIIMHHOTO 00y4YeHUs (PErpecCuu) M OLIEHUTh TOYHOCTh pabOThl MOJICIICH.
BriOparh onTuMalbHy0, COXPaHUTh 00YUYEHHYIO MOJIEIb.

PaGota MokeT ObITh BBINOJIHEHAa KaK Ha aHAJIUTHYECKOW IatgopMe, Tak M C
IIPUMEHEHUEM f3bIKa IporpamMmmupoBanus. CoxpaHuTe Ko win pe3ynbTarsl aHanu3za B KNIME.

JlabopaTropnas padora 2.5. 3agaua kiaaccupukannu

JlaboparopHast paboTa cYUTacTCS BBHITIOTHEHHON, €CITH COOTBETCTBYET CIICAYIOIIUM KPUTEPUSIM:

— UWMEETCs TOCJeOBAaTeIbHOS ONMUCAHHUE BBIMIOJHEHUS 3aJaHusl, KKl IIar OMHCaH
IMMOJIHOCTBIO U JOCTYIIHBIM SI3BIKOM, OGOCHOBaHBI BCE HeﬁCTBHﬂ;

— TpHUBEACH CKPUHIIOT/TUCTHHT KOJa WM CKPHHIIOT pa0odyero Imporecca B
AHAJTUTHYECKOU TUIATPOpPME;

— TpUBEJCHA CTAaTHCTUYEeCKas WHpOpMalMs O JTaHHBIX, BHIOpaHA IelieBasi MIEPEMECHHAS H
TIPU3HAKH;

— 00y4eHO He MEHee TpeX MOJICINICH perpeccuy,

— TpoBelIeHa OIGHKAa TOYHOCTH pa0OThl  aJTOPUTMOB, apryMEHTHPOBAaH BBIOOD
ONITUMAIILHOW MOJICITH;

— B 3aKJIIOYCHHWH TPHUBEIICH KPATKUI aHAJIW3 JaTaceTa, BBIICICHBI LIeJIeBas TICPEMCHHAS U
MPU3HAKH, APTYMEHTUPOBAH BHIOODP PEIICBAaHTHOM MOJICJIA MAIIUHHOTO O0YYCHUSI.
B IMPOTHBHOM CJIy4ac 3aaHUC CUUTACTCS HC BbIIIOJTHCHHBIM

s nannsix https://www.kaggle.com/datasets/shivamb/machine-predictive-maintenance-
classificationoObyuuts 3 MojeaH MAIIMHHOTO 00y4YeHHUs (KIacCH(PHUKAIUK) U OLIEHUTh TOYHOCTh
paboTel Mozenel. BeiOparh onTUMallbHYI0, COXpaHUTh 00yueHHYI0 Mojenb. JlaHHble TpeOyroT
MpeBapuUTeNbHON 00padoTKH

PabGora MoxeT OBITH BBHINOJHEHAa KaKk Ha aHAJIWTUYECKOW Iuiatrdopme, Tak U C
MPUMEHEHUEM s3bIKa MporpaMmmMmupoBanus. CoxpaHuTe KoJ wiu pe3yiabTarsl ananuza B KNIME.

JlabopaTopnasi paGora 2.6. AHaIM3 BPEMEHHOI0 psifia

JlabopaTopHas paboTa cquTaeTCs BBIIIOJIHEHHOH, €CJIM COOTBETCTBYET CIEAYIOUINM KPUTEPHIM:

— HMEETCsl MOCIEAOBATEIbHOE OIMCAHNE BBIITOJIHEHUS 3aJaHus, KaXAbId IIar ONUCaH
MIOJIHOCTBIO U IOCTYITHBIM SI3bIKOM, 0OOCHOBAaHBI BCE IEWCTBHUS;

— NpUBEIEH CKPUHIIOT/JIMCTUHT KOJA UJIM CKPUHILIOT aHATUTUYECKOH MIaThOpMBI;

— IpHBEIEHA BU3yaJM3allU{, TO3BOJISIOLIUE TPOAHATU3UPOBATE OCOOEHHOCTH BPEMEHHOIO
psna;

— B 3aKJIIOYEHMH TIPUBEACH KPAaTKUI aHaW3 TeHepaluu/TIOTPeOsICHNs 3JIEKTPOIHEPTHH,
IIPUBEJIEHBI PEKOMEHIALNH 10 NTOAJEPKAHUIO MOIIIHOCTH B DJIEKTPUYECKON CETH

B npoTuBHOM city4ae 3aJJaHue CYUTAETCS HE BBINIOJHEHHBIM

Jns  mamsbix  https://www.kaggle.com/datasets/shenba/time-series-datasets mnposectu
aHaJinu3 BpCMeHHOﬁ 3aBUCUMOCTH ITPOU3BOJCTBA 3JICKTPOIHCPTHUU.

PaGora Mmoxer OBbITH BBINOJHEHA C TpHUMEHEHHEM $3bIKa IIPOTPaMMHPOBAHUS.
Coxpanute Koa

Jlaboparopnas padora 3.1. O6padoTka n3odpaxeHuns
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JlaGopaTopHast paboTa CYUTACTCS BBITIOJTHEHHOM, €CITH COOTBETCTBYET CIICAYIONINM KPUTEPHUSIM:
— HMEEeTCsl TOCIEeNIOBAaTeIbHOS ONMUCAHWE BBINOJHECHUS 33JaHUs, KaKIbIA IIar OIUCaH
MOJIHOCTBIO M TOCTYITHBIM SI36IKOM, 0OOCHOBAHBI BCE JCHCTBHS,
— TpPHUBEACH CKPUHIIOT/TUCTHHT KOJa WJIM CKPHHIIOT pabodyero mpolecca B
aHATUTUYIECKOH mIaTdopme;
— B 3aKJIIOYCHUU TMPUBEICH KPATKHUI aHATH3 TPUMEHEHUS (QUIBTPOB ISl H300PaKEHUSI.
B npoTrBHOM ciiy4ae 3ajaHHE CUUTACTCSI HE BBITIOJTHEHHBIM

CrenepupoBarh (OTO UYEIOBEKAa C IMOMOIIBIO pecypca, MO3BOJIAIONIETO T'€HEPHPOBATH
aumo  yenoBeka: https://thispersondoesnotexist.com.  3arpy3uth u3zoOpaxkenue B Python.
[IpuMeHNTh KOHBEPTALMIO B YEpHO-OENbI BEKTOpHBIA (opmar. BeIrpy3uts m3o0pakeHus B
dopmare png. [Ipumenuts k Gortorpaduu yeTsipe GrIbTpa Ha BEIOOp. Pe3ynbTaThl mpuMeHEeHUs
(GUIBTPOB TaK)KE BHITPY3UTH B popmaTe Png. B oTuere nmpuBecTn ko u H300paskeHHUS.

[Ipumensiercs TEXHONOTHS [UIS pealu3allMd MPOIMYCKHOW CHCTEMbl B HeX s
OTPaHMYEHUS JIOCTYIA K CIOKHOMY 000PYIOBaHUIO.

Jlaboparopnas padora 3.2. Kinnaccupukanus n3odpaxkeHui

JlabopartopHas paboTa cUNTaeTCs BBIIIOJIHEHHOM, €CIIM COOTBETCTBYET CICAYIOIINM KPUTEPHUSIM:

— HUMEETCs IOCJIEJOBATEIbHOE ONMCAHME BBINOJHEHUS 3aJaHMs, KaKIbIM LIar ONMCaH
MIOJIHOCTBIO U IOCTYIHBIM SI3bIKOM, 0OOCHOBaHbBI BCE IEUCTBHUS;

— TpUBEACH CKPHUHIIOT/TUCTUHT KOJA WJIM CKPHHIIOT paboyero mporecca B
AHATUTUICCKOM IaTdopme;

— o0ydyeHa CBEpTOYHAs HEHPOHHAS CETh WM MPHUBEICH AITOPUTM KIaCCHU(PUKAIIA
1300pakeHU B aHATUTHUYECKOU I1aTdopMe;

— TIIpoBeJeHa OLEHKAa TOYHOCTH palbOThl aJrOpUTMOB, OOOCHOBaH BBIOOp MapamMeTpoB
HEUPOHHOMU CeTH;

— B 3aKJIIOYEHUM [PUBEJCH KpaTKUIl aHanmM3 JaraceTa, OLIEHKa TOYHOCTH pPalOThI

IropuTMa, apryMEHTUPOBAH IIPUHIUII IOCTPOEHUSI HEHPOHHOU CETH.
B MPOTUBHOM CJIy4a€ 3alaHUC CUNTACTCA HE BbITIOJTHCHHBIM.

OO0y4nTh MOZIENB KIIACCU(PUKAIMN H300paKeHUH, UCTIONB3ys ONOIHOTeKy Keras Ha si3bike
nporpammupoBanus Python wnmn  ananmutuueckyro  miaardpopmy KNIME. Busyanusupoath
n300pakeHus, o0y4uTh MOJIeNb, OLIEHUTh TOYHOCTh paboThl Moxenel. [lomyuuTs pesynbpTar
TOYHOCTH 110 MeTpuke Accuracy e mesee 75%.

JlaHHBIE MOKHO B3STh C OTKpBITOro pecypca Kaggle mo Beidopy:
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

Jlaboparopnasi padora 4.1. BBeieHne B 00padoTKYy eCTECTBEHHOI0 SI3bIKA

JlaboparopHas paboTa cYUTaeTCs BBHIIOTHEHHON, €CITH COOTBETCTBYET CIICAYIOIIUM KPUTEPUSIM:

— UWMEETCsl TOCNeNoBaTeIbHOe OMUCAaHWE BBIMIOJHEHUS 3aJaHMsl, KaKIbl IIar OmucaH
MOJIHOCTBIO M TOCTYITHBIM SI36IKOM, 0OOCHOBAHBI BCE ICHCTBUS,

— TpHUBEICH CKPUHIIOT/JUCTHHT KOJAa WJIM CKPUHIIOT paboyero mpolecca B
aHATMTHUYECKOU uiatdopme;

— B 3aKJIFOYCHU N IMPUBCIACH KpaTKHﬁ aHaJIn3 MPUHAAJICIKHOCTH TEKCTa K
AIIEKTPOIHEPTETUIECKOH TEMaTHKE.
B npoTuBHOM ciiyuae 3ajaHie CYUTACTCS HE BHIMOJTHEHHBIM
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Brimonuute ananmu3 Tekcta crareil. C pecypca https:/elibrary.ru/defaultx.asp? ckagate 10
cTareid mo mpoduiIro TOATOTOBKHA (0003HAYMTH HAYYHYIO TEMAaTHKy, HAlpuMep, pelieiHas
3aIuTa), nepesect B hopmar .txt. 3arpy3uTh TEKCT, HCIOJB3Ys Oubimoreky pandas. [Tposectu
aHAJIM3 COOTBETCTBUS TEKCTOB IO HAmMOOJIEe YacTO MOBTOPSIIOMIMMCS ciioBam. Jljiss 3TOro
HE00X0aUMO:

e U30aBUTKLCS OT UHOCTPAHHBIX CJIOB (€CJIH ATO HEOOXOIUMO);

® MOXHO OTOPOCHUTH CTPOKH, JJIMHHEE, Harpumep, 550 CHMBOJIOB;

e 1iepeBecTH Bce OYKBBI B HIDKHUN PETUCTD;

e yOpaTh CTOM-CIIOBA;

® TIPOBECTH MPOIEAYPY JeMMaTH3AUY;

e BpiBecTu 50 Hambojee yacTo BcTpedaromuxcs cioB. [lo HUM M IPOBECTH aHANIM3 Ha

COOTBETCTBHUE TEKCTA CTAThU HANPABJICHUIO MOATOTOBKH U (WJIM) HAYYHOU TEMaTHKE.

BroinosineHue 1a00paTopHO padoThl COCTOUT U3 TPEX ATAIIOB:
—  aHAJIUTHYECKOTO;
— pacueTHO-rpauuecKoro;
— KOHTPOJBHOTO B BUJIE 3AILIUTHI OTYETA.

CTpykTrypa u hopMa 0THYETa 0 1a00PATOPHOI padoTe

OtueT o0 J1abopaTopHOI pabOTe JOIDKEH COJCPKATh: THTYJIbHBIN JIKCT, OCHOBHYIO YacCTh,
BBIBO/JIBI 10 PE3YJIbTaTaM UCCIICIOBAHHIA.

Ha mumynvnom nucme NODKHBI OBITh yKa3aHbl: Ha3BaHUE JUCIUIUIMHBI, Ha3BaHHE
naboparopHOi paboOThL, (GamMmiivsg W WHUIUAIB TpenojaBaTesisa, (GaMwinsg W HHUALAATBI
CTY/ICHTa, HOMEp €ro y4eOHOM IPYIIIbI U JIaTa 3alUThl paOOTHI.

Ocnosnasi wacmv JODKHA COJEPXKATh 3aJaHue, pPe3yabTaThl JKCIEPUMEHTATBHO-
NPaKTUYECKON pabOThI, pACUCTHO-aHAIUTUIECCKUAE MaTEPHUAIbl, TUCTUHT KOIa/CKPUH dKpaHa.

Buvisoowt 10 mpopenaHHOW pabOTEe MOJDKHBI COAEPKATh OCHOBHBIE PE3YJIbTATHI TIO

pabore.

TpeGoBanus k opopmiIeHHIO 0TYETA 0 1a0OPATOPHOIi padoTe

TuTynbHBIN TUCT OTYETA TOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOpE
HopMaTHBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW 4YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
'OCT 7.32-2017. TpeOGoBaHus NMpPHUBEAECHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuun ['YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHUM CIIMCKA MCTOYHHKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctangapra [OCT 7.0.100-2018. IIpumeps! odopmiIeHUS CIUCKA HCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc

11.3 Meroauueckue  yKazaHus AN oOydaromuxcsi 10  TPOXOXKIEHUIO
CaMOCTOSITENIbHOM paboThI

B xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIOUTUICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jlnst oOydaroruxcsi Mo 3a04HOM ¢GopMe OOyYeHHSs, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B €05 KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUSI CaMOCTOSATEIBLHON paboThI, Yy oOydaromerocss GopMHUpPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOCHHH WM CHCTEMAaTH3allMW MPUOOPETaeMbIX 3HAHWM, 00CCIICUYNBAET BBICOKHI
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YPOBCHL YCIICBACMOCTHU B IICPUO[ 06y‘leHI/I$I, OMOTacT IMOJYYUTHL HABBIKU [MOBBIIICHUA
po¢)eCCHOHAIBHOTO YPOBHSI.

MeTtogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILTAHE

Komnnexm 3a0anuii 0ns vinoninenuss camocmosmenvHou pabomeol

Camocmosimenvhas pa60ma cuumaenics 6bln0ﬂH€HHOﬁ, eciu cmydeHm 6blNOJIHUJl 6CE NYHKNMbL 68
coomeemcmeul ¢ 3a0anuem

3ananue 1. Tema 1.1 IIpumeHeHre TEXHOJOTMH UCKYCCTBEHHOT0 HHTE/UIEKTA B
3JIEKTPOIHEPTeTUK

[ToAroTOBUTH KOHCIIEKT C UCIIOIb30BaHUEM pecypcoB Anaekc/lucka/Google Jlucka B hopmare
TaOJIHIIBIL:

Nen/n  [HarMeHOBaHHE TEXHOJOTHH KpaTKOG OITMCaHHuE HpI/IMeHeHI/Ie B DJICKTPO3HEPIETUKE

1

2

B xoHCHEeKTE JTOKHO OBITH OTPa’XCHO HC MCHCC 7 TEXHOJIOTHM.

3ananue 2. Tema 2.1 MeToabl 00padOTKH JaHHBIX

HOIIFOTOBI/ITI) KOHCHGKT-HIHapFaJIKy C OCHOBHBIMH MECTOJAAaMHU IMOATOTOBKU JAHHBIX IJIA
oOyudenus. @opmar BBITIOTHEHUS! KOHCIIEKTA - TPOU3BOJIBHBIN: MOKHO O(DOPMUTH B BUJIE
II€4YaTHOI'O UJIN HAIITUCAHHOT O OT pYKI/I, MO>XXHO B (bopMe T3.6JII/IIII>I.

IIpumep:
Nemw/m [[IpoGiema IKak ee pemmts? (Kakos pesymnbrar?)
1 [TycTble sueliku BanonHUTh 0 (He O4YeHb yI00HO, TepsSeTCsl TOUHOCTb)
BaroJHUTH METMaHHBIM 3HaYeHHEM (He YUHTBIBAIOTCS IPYyObIe TPOMaxH)
3anoNHUTH CPEHUM 3HAUYeHHEM (YUHTBIBAIOTCS TPYObIe TPOMaxH)
'Y manenue siaeek (moreps JaHHBIX)
2

3aganue 3. Tema 2.2 Metoabl BU3yaau3aluu JaHHBIX
[ToaroToBUTH KOHCHEKT ¢ UCMONb30BaHuEM pecypcoB SAnnexc/ucka/Google [ucka B hopmate
Tabnuiel. B KOHCTIEKTE 0’KHO OBITH OTpakeHO He MeHee 7 MeTooB. [Ipumep:

Nen/m  [Meton Bu3yanu3anuu [Tpumep-kapTHHKa Haznauenue dyHkIMs 1 Onbnmorexa
B Python (KNIME)
1 [crorpamma RS sino mceas. copmivnr omen Ornpenernenue matplotlib - hist

x = 0p. randor. nornal (s1za=18

pactipenenenus  |(InteractiveHistogram )
BCIIMYUHBI
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3ananmue 4. Tema 2.3 AJITOPUTMBI perpeccun

[ToArOoTOBUTH KOHCIIEKT IO 0a30BBIM aJITOPUTMaM PETPECCHH, HCTIONB3Ys pecypc https://scikit-
learn.org/stable/, ¢ ucnonszoBanuem pecypcon Auaexc/lucka/Google ucka B hopmare
TaOJINLIBL:

Nen/m  |Anroputm Dynkius n 6n6anorexa B Python  [Kparkoe onmcanne |OcobeHHOCTH
(KNIME)

3ananmue 5. Tema 2.4 Auroput™Msbl KiaccupuuupoBasia

[ToArOTOBUTH KOHCIIEKT MO 0a30BbIM AITOPHUTMAaM KIaCCH(MHUKALNK, WCIONB3YsS Pecypc
https://scikit-learn.org/stable/, ¢ ucnone3oBanuem pecypcoB Snnexc/lucka/Google [lucka B
dbopmate TaOIHIIbL:

Nem/m |Anroputm Dynxums u 6ubmmoreka B Python  |[Kparkoe onmcanne |OcobeHHOCTH
(KNIME)

3ananue 6. Tema 2.5 AJIropuTMBI KJIacTepu3anumn

[ToAroTOBUTH KOHCIEKT IO 0a30BbIM airOpUTMaM KJIaCTEpU3AIMU, HCIONB3Ys Pecypc
https://scikit-learn.org/stable/, ¢ ucnonp3oBanuem pecypcoB Sunekc/lucka/Google Jlucka B
dbopmate TabIUIIBL:

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

3aganue 7. Tema 2.6 OneHka TOYHOCTH AJITOPUTMOB

[ToAroTOBUTH KOHCIEKT-IINAPTrajJKy C OCHOBHBIMM METOJAaMH OLIEHKHM TOYHOCTH aIrOpPUTMOB
perpeccuu, Kiaccupukauuu W Kigactepuzauuud. @DopMar  BBINOJHEHHMsS KOHCIEKTa -
MIPOU3BOJIBHBINA: MOXHO O(OPMUTH B BHUJE NMEYATHOTO WM HAMMCAHHOIO OT PYKH, MOXHO B
dbopme TabIUIIBL.

3amanne 8. Tema 3.1 HeliponHbie cerH [Isi aBTOMATH3aLMHM IMPOLECCOB B
3JIEKTPOIHEPreTHKE

[TonroroButh pedepar Ha Temy «HelipoHHBIE CceTH nJs aBTOMATH3AIMHM IPOILIECCOB B
AIEKTPOIHEPreTHKe». PaboTa BEIMOIHSETCS B ICYaTHOM BapHUaHTE.

[TpumepHoe conepkanue pedepara

1 BBenenwue.

KopoTko pacckazaTb 0 BO3MOKHOCTSAX COBPEMEHHBIX HEHPOHHBIX CET€ M O BO3MOXKHOCTH HX
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IPUMEHEHUS
2 HelipoHHBIE CETU B DJIEKPOIHEPTETUKE

[TpuBecTn npuMepsl NPUMEHEHUS HEWPOHHBIX ceTel: mnoMolp npuHAtus pemenus, lOT,
KOMBIOTEPHOE 3pEHHE U M. - B DJIEKTPOIHEPTeTHKE.

B pazzerne moryt BBOAUTCS MOApa3aeibl

3 3akitoueHue.

B 3akimoueHnn KOpPOTKO MOABECTH UTOTH 110 KaXKJIOMY pas3zaeny pedepara

4 JIutepatypa.

VYkazare  HcHoiib3yemble HUCTOYHMKM B coorBerctBum ¢ ['OCT  7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnmuorpaduueckoe omucanue. O6mue TpeOOBaHMS W MpaBHUIIA
cocrasiienus. B pedepare 10mKHO OBITH

UCIOJIb30BaHO He MeHee 10 HCTOUYHUKOB)

[IpaBuna opopmienus pedepara

1 PaboTa caercst B 3JIeKTPOHHOM BHJIE 00beMOM He MeHee 18 ncToB.

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

3 Hymepauus: TUTYJIBHBIN JIUCT CUUTAETCS MEPBBIM, HE HYMEPYETCS; COJAEpKAHUE — CTpaHULA
No 2

4 TpeGoBanus K WPUPTY
e ocHOBHOH TekcT: mpudt 14, TimesNewRoman, momyTopHbIii MHTEpBa, BbIpaBHHUBAHUE
0 IIUPUHE

e a03aIl ¢ OJXYTOPHBIM OTCTYIIOM
e 3arosioBku nuurytcs CapsLock, mpudr 16, TimesNewRoman
e pmoamucu K pucyHkam u Tabmunam: mpudt 12, TimesNewRoman, nomxyTopHBbIH
UHTEpBAL;
e HyMepauus TaOIWI] W PHUCYHKOB CKBO3Has. TaOnumbl W PHUCYHKH 00s3aTelIbHO
MOJITMCHIBAIOTCS, TAK)KE YKa3bIBACTCSI HCTOYHHK, OTKY/A B3ST PUCYHOK WM TaOiHIa.
5 B Tekcre yka3bIBalOTCS CCHUIKM Ha MCTOYHUKH (KHUTH, CTaThU, MOHOTpa(QHH, SJEKTPOHHBIE
pPECypCHI U T.JI.) B BUJIE YHCIIa B KBaPaTHBIX CKOOKax (Hampumep, [1]), Hymepanust HCTOYHHKOB
CKBO3Has. B pasnmene 5 ykasbpiBaeTcsi NMPOHYMEPOBAaHHBIM IepeueHb HMCTOYHHMKOB. [IpaBumia
obopmiienust Oubnmorpaduu u pedepara mznoxensl B ['OCT 7.32-2017 — CUBUJI. Otuer o
Hay4YHO-HCCIe0BaTeNbCcKOM padoTe. CTpykTypa u npasuia opopmienus, [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anuch. bubnuorpaduueckoe omucanue. O6mue TpeOOBaHUS W TpaBUIIA
COCTaBIICHHUSI.

3ananme 9. Tema 4.1 I'os10coBBIE MOMOIHUKH B 3JIEKTPOIHEPreTHKE

[ToaroroButs 3cce Ha TeMy «OPQPEKTUBHOCTh BHEIAPEHHS TOJIOCOBBIX MOMOIIHHKOB B
AJIEKTPOIHEPreTHKe» 00beMoM He Oonee 250-300 cros.
[IpumepHOe coaepkaHue dcce.
- Bcerynnenue:
o (opMyIHpPOBKa TEMBI;
O aKTyaJbHOCTb TEMBI;
O pacxoXK/JIeHHE MHEHUH OTHOCUTEIHHO TEMBbI;
O CTPYKTypa pacCMOTPEHHSI TEMbI U TIEPEX0J] K OCHOBHOMY CYXKJICHHIO.
- OcHOBHas 4acTh:
o cyxnaeHus (apryMeHThl), KOTOpbBIC BbIBUTACT aBTOp (2 — 3), ompeneneHue
OCHOBHBIX TTOHSTHH,
O HCIHOJB3YEeMbIX MTPU BBIABHKCHUU CYXKICHUH,
O JIOKa3aTelbCTBA M MOJJIEPKKH — (DaKThl WM TPUMEPBI, MOICPKUBAIOIINE
CYX/ICHHE;
O paccMOTpEHHE  KOHTPapryMEHTOB,  HJIM MPOTHBOIOIOKHBIX CYKICHUH
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(HeoOX0IMMO TIOKa3aTh, MOYEMY OHH CIIa0bl, a YTBEPKJIEHHUE aBTOpA OCTAETCS B
cuie).
- 3aKIoYcHHuC:

O TOBTOPEHUE OCHOBHOIO CYXKICHHS;

O OJHO WIM JBa NPENIOKEHUA, PE3IOMUPYIOINNE apryMEHTEI B 3aIUTyY OCHOBHOI'O
CYXKIICHHUS;

@] 06H1€e Hpeﬂynpem):[eHI/Ie O ITOCIICACTBUAX HerI/IHSITI/ISI BBIABHUTaCMOI'O Cy)KI[GHI/I}I
1 00I1Iee 3aKIFOUYEHHUE O TTOJIC3HOCTH JIAHHOTO YTBEPIKICHHS

11.1. Meroaudeckue yKa3zaHHs I8 OOYYalOMIUXCS TI0 TPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCTIEBAaeMOCTH.

Tekymuid KOHTPOJb YCICBACMOCTH MPEAyCMATPUBACT KOHTPOJIb KadecTBa 3HAHUHN
00yJaromuXxcs, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACIIUIIINHEI.

B Tedyenne ceMecTphl CTYACHTHI

- 3aIIUIIAIOT JJAOOPATOPHBIC U MPAKTUYCCKUE PAOOTHI,

- BBITIOJTHSFOTCS CAMOCTOSITEIIBHBIE pa0OTHI,

- BBINIOJIHSIOT TECTUPOBAHUS 110 MaTepraiam Jekuuu B cpeae LMS.

11.2. Meroauveckue yKazaHus Ui 00YYarOIUXCs 10 MPOXOKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranuss  OOy4yarOIIMXCS ~ NPEAyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs 10 muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OLEHKH 3HAaHWUH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECCce
W3YYCHUS BCCH TUCIUIUIMHBI WIIM €€ YaCTH, HABBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIs pElICHUS MPAKTHYCCKUX 3a1ad. JK3aMeH, Kak TMpPaBWIO, MPOBOJMUTCS B
MEepHo] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPINACTCS aTTECTAI[MOHHON OIICHKOW «OTIIHYHOY,
«XOPOIIO», «YIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHHO.

Jlns momycka K 9K3aMeHy JIOMyCKaeTcs CTYACHT HEOOXOAMMO BBITIONHUTH U 3alllUTUTh HE MEHEe
8 mabopaTopHBIX pabOT, 6 caMOCTOATENBHBIX padboT. B MpOTHBHOM cilydae OlleHKa 3a 9K3aMEH
Oyner cHmxeHa. @opmaT sk3ameHa — tectupoBaHue.Tect coctout u3 30 BompocoB. Bpems
BoIMOJIHEHHST 60 MuHYT. TecT cumTaeTcsi CaHHBIM, €CIIM BHITIOJIHEHO He MeHee 60% 3amaHuit
(BbITIONTHEHO MeHee 18 3amanuii BepHO).

OreHka «OTJIMYHO» BBICTABIISIETCS, €CIIM BEPHO BBINIOJIHEHO 27 1 Oosiee 3aAaHui.

OreHKa «XOpOoI1I0» BBICTABIIAETCS, €CJIM BEPHO BBIMOIHEHO OT 22 A0 26 3a7aHui.

OrneHka «yA0BIETOBPUTEIBHO» BBICTABIISIETCS, ECJIM BEPHO BHINIOIHEHO OT 18 10 21 3ananuil.
O1neHKa «HEY/I0BIETBOPUTEIBHO CTABUTCS
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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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