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AHHOTaUs

Jucuunnuza «CUCTEMBI U METObl UCKYCCTBEHHOTO MHTEIIJIEKTA B AJIEKTPOIHEPrETHUKEY
BXOJIUT B 00Pa30BaTEIbHYIO POrpaMMy BBICIIET0 00pa30BaHUs — MporpamMmy OakanaBpuara 1o
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JlucuuniuHa HalejaeHa Ha GOPMHUPOBAHKE Y BHITYCKHUKA CIETYIOIIUX KOMITETEHIUH:

I[IK-1 «cmocoOeH mNpUMEHSTh  TEXHOJOTMM  HWCKYCCTBEHHOTO  WHTEIUIEKTa B
npodecCHOHANBHOM e TEIIbHOCTI

Conepxanuve AMCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C H3YYCHHEM
METOJIOB, CIIOCOOOB MOJICIIUPOBAHMSI U BOCHPOM3BENEHHUS C MmoMombio DBM oTaenbHbIX
(GYHKIMI MHTEIUICKTYAIbHON JIEATEeIbHOCTH YEJIOBEKa, CBS3aHHBIX C PEIICHHEM KaKHX-THOO0
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKHU.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mpoiiecca: JIEKIUH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
paboTta 00yyaroierocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBACMOCTH, IIPOMEKYTOTHAS aTTeCTAIUs B (hOpMe IK3aMEHA.

OO6miasi TpyA0EMKOCTh OCBOEHUS IUCIHILTUHBI COCTaBIAET 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUI.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto npemnoaaBanus JUCUUIUIMHBL ABISETCS 03HAKOMIICHHE CTYIEHTOB C MPUHLIUIIAMH,
METOAAMU U MHCTPYMEHTAIbHBIMM CPEACTBAMH MAIIMHHOIO O0Y4€HHs, KaK OJHOI'0 M3 CaMbIX
HOMYJSIPHBIX M TPOIYKTUBHBIX HANpPaBICHUHA MCKYCCTBEHHOTO HHTEJICKTa, CBSI3aHHOTO C
UCCIICIOBAHUEM U NPUMEHEHHUEM CaMOOOy4aroIMXCsl aJIrOPUTMOB, M3BJICKAIOIMX 3HAHUSA M3
naHHbIX. OOydaroniyecs TOJKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4yeHHMsl, IOJTYYUTh HEOOXOIUMbIE HABBIKM U MPUMEHEHMs CHUCTEM MAIIMHHOIO O0y4eHUs
IpU PELICHUH 3a/1a4 KiIacCU(UKALUKU, PEerpeccuy, KIacTepu3aluy, acCOUMAINK, YMEHBIICHUS]
pa3sMEepHOCTH.

1.2. JlucumniuHa BXOAWT B  COCTaB  4YacTH, (opMupyemMoll  y4aCTHUKaMHU
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BbICHIEr0 0Opa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB 00yUEHHs 1O AUCLUILUINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydyeHus AUCHUILUIMHBI OO0YYaroOIIMICS NOJDKEH oOJsafaTh CIEAYHOIIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHXKCHHS

Konu
Kareropus (rpynna) Kon 1 HanMeHOBaHME MHIUKATOPA JOCTHXKCHHS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHLIU
[TIK-1.JI.1 nmpuMeHsieT OCHOBHBIEC AJITOPUTMBbI
MalIMHHOTO 00yUYeHUs, KOMITBIOTEPHOTO 3pEHHUS,
00pabOTKH €CTECTBEHHOT'O SI3bIKA, METOIbI
[1K-1 criocoben OLIEHKH TOYHOCTH MOJEH Ha Oaze
MIPUMEHSATH AHATTMTUYECKOH TUIaT(GOPMBI H/WITH SI3bIKA
TEXHOJIOTUH MIPOrpaMMUPOBAHUS IS PEIICHUS
[Ipodeccuonanbubie porp P P
HCKYCCTBEHHOT'O npo¢eCCHOHANBHBIX 33J1a4 B 00JIaCTH
KOMIIETEHIINHU
WHTEIUIEKTA B AJIEKTPOIHEPTETUKU
npodeccuonanshoit | [1IK-1./1.2 pemaeT npodeccuoHanbHbIe 3aa9u
NEeATEIILHOCTH MPEANKTUBHOTO U aHAJIMTUYECKOTO TUTIA C
MIPUMEHEHUEM TEXHOJIOTHI UCKYCCTBEHHOI'O
MHTEIUIEKTA M OOJIBIINX JaHHBIX B 00JIaCTH
3JIEKTPOIHEPrETUKU

2. Mecro nucuumaussl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YJYaIONTUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:

— «MaremaTHka, TeOpHs BEpOSITHOCTEN U MaTeMaTH4ecKasi CTAaTUCTHKA,

— «ABTOMAaTH3aLUs pacyéra U MPOEKTUPOBAHMS TEXHUUECKUX CUCTEM,

— «MHpopmanOHHBIE TEXHOIOTHH.

3HaHMs, TIONyYeHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOT'YT MCIOJIb30BaThCS MPU U3YUYEHUHU APYTUX AUCLHUIUIMH:

— «MaremaTHuecKre MeTO/Ibl UCCIIeI0BAaHUI»;

— «TeXHHUKO-3KOHOMHYECKHE PUCKHU IIPpU CO3AaHUN HOBOM T€XHHUKHN

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M paclpeie]ICHIE dTOW TPYIOEMKOCTH IO CeMeCTpaMm) MPe/ICTaBICHBI B
Taodmmie 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

TpynoeMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3anarus (113),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoi npoekt (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCHUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Hexwmm | 113 (C3) 1P KII CPC
’ (dac) (qac) (qac) (dac) (gac)
Cemectp 7

Paznen 1. Ilonstue «MckyccTBeHHBIN
UHTEIIEKT». O6J1aCcTh NPUMEHEHUS TEXHOJIOTUI 2 2 2 7
VCKYCCTBEHHOI'O MHTEJIJIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHOoe 00y4eHue U UCKYCCTBEHHBIH 2 2 2 10
MHTEJUIEKT. Buibl MammmHHOTO 00yUYEeHHS.

Paznen 3. OcHOBHBIE dTalbl MAIIUHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 4 4 4 10
0c0O0eHHOCTH. Moienn MalllMHHOTO O0YYeHHUSI

Paznen 4. Peanuzanust anropuTMOB MallIMHHOTO
o0yuenus Ha Python. Moaymu NumPy, Pandas, 6 6 6 10
MatPlotLib, Scikit-Learn

Paznen 5. [Ipeno6paboTka 1aHHBIX B CUCTEMAX

1 1 1 10
MAITUHHOTO OOYYCHUS.
Pa3znen 6. IIpumeHeHne KOHBENEPOB A
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MOJIeNIeil MeToJ0M 2 2 2 10
CETOYHOTI'O ITOUCKA.
Oco0eHHOCTH peanu3aluu MojemeH
PErpPECCHOHHOTO U KJIACTEPHOTO AHAJIN3A.
Uroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57




[IpakThdeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — CopeprkaHue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paszpnena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pasznea 1 [Tonsitue «MckyccTBeHHBIM HHTEIUIEKTY». O0IaCTh TPUMEHEHUS TEXHOJIOTUM
HCKYCCTBEHHOI'O MHTEJIEKTa. VICTOpHs pa3BUTHUS TEXHOJIOTHM
MCKYCCTBEHHOTO MHTEJIEKTa. HampaBieHus pa3BUTHSI HICKYCCTBEHHOTO
uHTeuekTa. KitoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIICKTA.
CoiicTBa cnabohopMaln30BaHHBIX 337a4d. DMIUpHUEcKuil TecT ThiopuHTra
U1l OLIEHKU MCKYCCTBEHHOI'0 MHTEIIeKTa. IHTeeKTyanbHble
MH(OPMAIMOHHbBIE CUCTEMBI. AJITOPUTMBI KaK (popManu3anus 3HaHUH 00
00paboTKe JaHHBIX. KJIACC MHTEJUIEKTYyaIbHbIX 3a1a4. OOpadoTKa JaHHBIX U
00paboTKa 3HaHUI

Paszpnen 2 [Tonarue «MammnHHOEe 00ydeHue». MamunnHoe o0yueHue u
UCKYCCTBEHHBIN MHTEIIEKT.
Tpu Buga MaIMHHOTO OOYYECHHUS:

— o0yuenwue ¢ yuutesneM. OCHOBHBIE pernaemble 3aaaun. OdnacTu
npuMmenenus. [Iporao3upoBanrie Ha OCHOBE OOyUeHUs C yUUTeNeM. 3aaaua
KJ1accu()MKAILMK - PAaCIIO3HABAHME METOK KJIACCOB. 3a7a4ya perpeccu -
Npe/IcKa3aHue 3HaYeHUN HEeMPEPHIBHOM 1€JIEBOM MTEPEMEHHOM;

— o0yuenwue ¢ moakperuieaneM. OCHOBHBIE penraeMble 3aaaun. OdnacTu
npuUMeHeHus. Perienrie MHTEpaKTUBHBIX 33/1a4 HA OCHOBE O0YUYEeHHUSI C
MOJIKPEIIICHUEM;

— o0Oyuenue 0e3 yuutens. OcHOBHBIE pemiaembie 3anaun. O6nactu
npuMeHeHus. OOHapyKeHUE CKPBITHIX CTPYKTYp IIPU ITOMOIIHU 00y4yeHus 0e3
yuuTens. BelsiBIeHre NOATrpyII Ipy MOMOLIM Kiactepusanui. CHIDKEHNE
Pa3MEpHOCTH JJISl «CHKATHS TAHHBIX»

Pa3nea 3 OcHOBHBIE 3Tallbl MAITUHHOTO 00Y4YEHHUs, UX Ha3HAYEHUE U OCHOBHbIE
0COOEHHOCTH:

— TIpeIBapuTeNbHas 00padoTKa JaHHBIX B CHCTEMaX MAITUHHOTO
o0yuyenus. Haznauenune. OCHOBHbIE 0OCOOEHHOCTH;

— artan «O0yyeHue» B cucTeMax MallMHHOTO oOyuyeHus. [IpuHIune!
(dbopMHpOBaHUS TPEHUPOBOYHOTO HabOpa JaHHBIX. Mcnonb30BaHue
MEepEeKPECTHOM MPOBEPKU. | nnepnapamerpuyeckass ONTUMHU3ALINS;

— 3Tan OlleHKH 00o0IIaroIei cnocOOHOCTH B CUCTEMaX MAIIMHHOTO
o0yuenus. [TousTus Tounoctu (Precision) u Beproctu (accuracy)
(GYHKIIMOHMPOBAHUS MOJIENEH.

OcoOeHHocTH BBIOOpA ONTUMAJIBLHOM MOJENHM MAIIMHHOTO OOy4YeHUS.
TumnoBast 3aBUCMMOCTb MEXIY CI0KHOCTBIO MOJETH MAIIMHHOTO 00y4eHUs U
olleHKo e€ 3ppexTuBHOCTU. THIOBAS 3aBUCUMOCTh OIIEHKU 3((HEKTUBHOCTH|
Mozenein MAaIIMHHOTO o0yueHHs oT pa3mepa o0yuaroriel
MOCJIEI0BATEIHHOCTH.

dopmainbHas NOCTAaHOBKA 33]auyi MALIMHHOTO 00y4eHUs

Paznen 4 Peanmuzamust anroputma oOydeHusi mepcentpoHa Ha Python. Momynu
NumPy, Pandas, MatPlotL.ib, Scikit-Learn.
Crpoenue u GyHKIIMHA OHOJIOTHYECKOTO HelpoHa. Peanm3anmst
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neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TperupoBka
IIEpPCENTPOHA.

AnantuBHbil TuHeHHBIN HeipoH (ADALINE). Tpenuposka ADALINE
METOJIaMU [TaKETHOT'O U CTOXACTHYECKOI'0 I'PaJJUEHTHOIO CIIyCKa.
Jlunamuueckoe o0y4deHue.

Monens noructudeckoi perpeccun. TpeHupoBKa JOrMCTHYECKOM
perpeccuonHoi Mojenu B scikit-learn. Pemenue npo6iemsl nepeoOydeHus
IIPY TIOMOIIU PETYIISIPU3AIIHH.

Mertoa onopabIx BekTopoB (SVM). Kiaccudukamnus ¢ MaKkCHMalbHBIM
3a30pOM U C MSTKUM 3a30poM Ha ocHoBe SVM. Pemennie HenmMHEHHBIX 3a/1a4
siAEpHBIM MeTo0M SVM.

Moznenu MalIMHHOTO 00Y4Y€HHS HAa OCHOBE JIEPEBLEB PELLIECHUM.
OObsicHeHne pe3ynbTaToB 00yueHus. CirydaiHbIi Jiec.

Mozesnb MalMHHOTO 00yYeHUs Ha OCHOBE K OJIvkalImx cocenei.

HawusHnsrii baitecoBckuii kimaccudukarop.

Pasznen 5

[IpenobpaboTka nanHbIX. PemieHue mpoOieMbl MPOMYIICHHBIX JaHHBIX.
O6paboTka KaTeropuadbHbIX JaHHBIX. Pa30uBka Habopa MaHHBIX HA
TPEHHUPOBOYHOE M TECTOBOE MOAMHOXeCTBa. llpuBeneHue mNpPHU3HAKOB K
oluMHaKkoBoil mikane. OTOOp coaepKaTeslbHbIX MpU3HaKoB. OmnpeneneHue
BaYKHOCTHU IIPU3HAKOB.

Cxatue TaHHBIX ITyTEeM CHIDKEHHS pasMepHOCcTH. CHUKEHUE
pa3MepHocTH 6e3 yuuTensi Ha OCHOBE aHalK3a IJaBHBIX KoMIOHEHT. Cxarue
JAHHBIX C YUUTENIEM ITyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SnepHblii METO]T aHAIIM3a TJIABHBIX KOMIIOHEHT JIJIs1 HETUHEHHBIX
OTOOpaKCHHIA.

Pazpgea 6.

OnTumu3zanus NOTOKOB ONlEpalyi IPU OMOIIM KOHBeHepoB. ToHkas
HACTpOIKa MalIMHHO-00y4aeMbIX MOJIEJIEN METOJJOM CETOYHOTO IOUCKA.

IIporuo3upoBaHue 3HaYEHUI HEIPEPHIBHOM LIEJIEBOY ITIEPEMEHHON Ha
OCHOBE PErpeCCHOHHOI0 aHaIU3a.

PaboTa ¢ HeMapKupOBaHHBIMH JAHHBIMHU - KJIACTEPHBIN aHAJIH3.

TpeHnpoBKa UCKYCCTBEHHBIX HEUPOHHBIX CETEN JJISl PaCIIO3HABAHUS
N300pakeHHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux No
Dopmsbl .
No TeMbl MPaKTUYECKHUX S — TpynoeMKOCTh, |IPaKTHYECKOH |pa3jaenna
/1 3aHATHH p o (dac) MMOATOTOBKH, | IMCIIMIT
3aHATUN
(gac) JIMHBI
Cemectp 7
1 | AnropuTmsl Kak rpynmnoBas 2 6 1
dopmanu3zanys 3HaHUH 00
00paboTKe JaHHBIX. KITACC
WHTEJJIEKTYalIbHBIX 33/1a4.
O6paboTKka TaHHBIX U
00paboTKa 3HaHUH
2 | OOyueHme ¢ yuuTesIeM. TpymIoBas 2 6 2
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OCHOBHBIE pelraemMble
3a7a4M. 3a1a4a
KJaccudukanuu. 3agada
perpeccuu.

JAaHHBIX B CUCTEMAX

[IpenBaputenbHas oOpaboTka

MAallIMHHOI'O 06y‘IeHI/IH.

rpynmnoBas

AanTUBHBINA TUHENHBIH

ueiipon (ADALINE).

Peanuzanus nepuentpoHa Ha
Python ¢ ucnonszoBanuem
scikit-learn. TpenupoBka
nepcenTpoHa.

IpyIIIOBas

Merton OIIOPHBIX BCKTOPOB

HEJIMHEWHBIX 33J1a4 sSJICPHBIM
meTonoM SVM.

Mogenb norucTuueckoi
perpeccun. Pemenue
npoOJeMbl epeodyyeHus
IIPH TIOMOIITH
peryJsipu3aium.

(SVM). Pemrenne

IpyIIIOBas

00y4YeHHsI HA OCHOBE
JIEPEBbEB PEIICHUI.
CrnyuaiiHblii jec.

oOyuenus Ha ocHoBe K
OIKAMIIMX cocee.

KJaccupukarop.

Moaenu MalIuHHOTO

Mojaens MalIuHHOTO

Hawusnrlit baiiecoBckuit

rpymnmnoBas

Bcero

17

34

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb

No

o/

HanmenoBaHue 1a60paTOpHBIX paboT

TpynoeMkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp

7

Pa3zpaboTka Moaenu TMHEHHOTO
apantuBHOro HelipoHa (ADALINE) nHa
OCHOBE 0a30BOT0 KJlacca MepcenTpoHa

6

Knaccugukanus Ha ocHOBe
MIEPCENTPOHHON MOJIENH C

HCIIONIb30BaHueM oubnmorexku Scikit-learn

Knaccudukanus Ha ocHOBe MOJeNU

JIOTUCTUYECKOUN PETPECCHU C




ncnonp30BaHueM ouonmoreku Scikit-learn

4 Knaccugukarus MeTo1oM OTIOPHBIX 6 6 4
BEKTOPOB C MCIIOJIb30BaHUEM OHOITHOTEKH
Scikit-learn

5 Knaccudukanus mMHeHHO pa3aenuMbIX 1 5 5}

00BEKTOB (TpH MpPU3HAKA, YETHIPE Kilacca)
C HCIIOB30BaHueM oubnmoreku Scikit-
learn

6 Knaccudukanus mMHeHO Hepa3IeIuMbIX 2 5 6
00BEKTOB C HCIIOJIb30BAaHUEM OMOITNOTEKH
Scikit-learn

Bcero 17 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJITAHOM HE TIPEIYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aronmxcs
Bunpl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IIPUBEIEHBI B TA0IHLIE 7.
Tabmuna 7 — Buabl camocTosiTensHON paboThl U €€ TPYAOSMKOCTh

N Bcero, | Cemectp 7,
Bun camocrostensHoi paboTh
qac yac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucuuraHbl (TO)
KypcoBoe npoextupoanue (K11, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 13 13
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU
14 14
attecranuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TAHUHN
[lepeueHp meYaTHBIX U SJIEKTPOHHBIX YU4EOHBIX U3/IaHUH TIpUBeieH B Tabmulle 8.
Tabmuna 8— [lepedeHb MEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Tudpp/ KomnmuecTtBo 3K3eMILIsIpoB B
URL apec bubnuorpaduueckas ccruika OuOIMOTEKE
(KpoMe 3IIEKTPOHHBIX SK3EMILISIPOB)
VK Pamka Cebacthsin, Mupmkammm Baxu.
681.3.07 Python u mammHHOE 00yUeHUE: MAIIIMHHOE U

rIy0OKO€ 00yUeHHE ¢ UCTIOh30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
Ilep. c anrn. — CII6.: «{nanextukay», 2020. —
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848 c.

YK: Kepon Openben. IlpukiagHoe MaliMHHOE

681.3.07 obyuenwue ¢ momoripio Scikit-Learn, Keras u
TensorFlow: koHuenmu, UHCTPYMEHTHI U
TEXHHUKH JIJIS1 CO3/1aHuUsI UHTEIUICKTYalbHBIX
cuctem, 2-e usn.: Ilep. ¢ aarn.— CI16.: OO0
«Jlnamextukay, 2020.—1040 c.

YK 004.43 | Ilnac . Bannep. Python s cnosxnbix

[137 3a/1a4: HayKa O JaHHBIX U MAIIMHHOE
obyuenne. — CII6.: ITutep, 2018. — 576 c.

YK Joxomm IpaTuk. IcKycCTBEHHBIM HHTEIICKT

681.3.07 ¢ nmpumepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JInanextuka", 2019. —
448 c.

ISBN Amnnpeac Mromep, Capa ['suno. Beeaenue B

978-5- MalmHHOE 00y4YeHHe C TOMOIIbBI0 python.

9908910-8-1 | PykoBoACTBO AJisi CHEIHMAIMCTOB 10 paboTe ¢
nanaeiMu. — M.: UL «I'eBuccran, 2017. —
393 c.

YK JIyuc Ilenpo Koanwo, Bunun Pugapr.

0004.438 [TocTpoeHue cucTeM MalIMHHOTO 00Y4YEeHUS

Python:004.6 | na si3bike Python. 2-e u3ganue/ nep. ¢ aHri.

BBK Cnunkun A.A. — M.: JIMK Ilpecc, 2016. —

32.973.22 302 c.

K76

YK On6on Kpuc. Mamunnoe o0yueHue ¢

681.3.07 ucnonb3oBanueM Python. Coopuuk
peuernroB: [lep. c aurn. — CII6.: BXB-
[TetepOypr, 2019. — 384 c.: uin.

YK 004.62 | Cunen [3Bu, MeilicMan ApHo, Anu

Moxamen. OcHoBer Data Science u Big Data.

Python u Hayku o nannbix. — CII6.: ITutep,
2017.-336 c.

Ilepeuenn
TEJIEKOMMYHHUKAllMOHHON CETU

7. TlepeyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
AJIIEKTPOHHBIX o0pa30BaTeIbHbIX pecypcoB MH(OPMAaLIMOHHO-
«IHTEpHET», HEOOXOMUMBIX JUISI OCBOCHHUS JUCIMILIMHBI

npuBezieH B Tabnmue 9.

Tabmuma 9

- HepequL QJICKTPOHHBIX O6pa3OBaTeJ'IBHBIX pecypcoB I/IH(I)OpMaI_[I/IOHHO'

TEJICKOMMYHUKAIIMOHHON ceTh «HTepHEeT»

URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/index.ph

[Ipodeccrnonanpublil HHGOPMALIMOHHO-

p?title=3arnaBHas_cTpaHuIla

AHAITMTUYECKUI PECYPC, OCBSIICHHBIN

MallIMHHOMY 06y‘{eHI/IIO, paciio3HaBaHHuoO
06pa3013 N UHTCJUICKTYAJIbHOMY aHAJIN3Y
JaHHBIX

http://python.org

OdunmanbHbIil callT a3b1ka Python

https://www.anaconda.com/download/

Anaconda - luctpubyrtus Python,
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http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://python.org/
https://www.anaconda.com/download/

8. Ilepeuenb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mTPOrpaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOT0 IPOrPaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

No /11 HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 Hepequb I/IH(bOpMaLII/IOHHO-CHpaBO‘lHBIX CI/ICTCM,I/ICHOJIBBYGMBIX Ipu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE
[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanune
1 Omnmnaiin-kaura «CrpaBOYHUK MO HAayKe O JaHHBIX Pythony»
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTaceTsl 110 MAaIIMHHOMY O0y4YEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHIUUECKON 06a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas aynuTopus b.M. 21-21
KomMmnbrotepHslii kacce b.M. 31-04

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLIGHOYHBIX CpPEICTB Uil TMPOBEACHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
IIpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHS CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpPUMEHseTcsl 5-0ajuibHas MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
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https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

HCIIOJIB30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeJo 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, ONHPAsCh HAa 3HAHUS OCHOBHOM
JUTEpaTypHl;
«ODOLLIOY — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CUCTEMOM CIEIMAIM3UPOBAHHBIX MOHSITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
— UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM MPUMEHEHUM 3HAHUI
«3aYTEHO)
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX OHSITHH.
— oOyyJaronuiicss He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He QOopMYIHUPYET BHIBOAOB U 00001IIEHUI.

10.3. Tumossle KOHTPOJIbHBIC 3aJaHW UJIW HUHBIC MaTCPUAJIbI.
BOHpOCLI IJIsL DK3aMEHaA IMPEACTABJICHEI B Ta6J'II/II_Ie 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Ne Kon
Ilepedyens BOPOCOB AJIs1 IK3aMEHA
/1 WHJIUKaToOpa
1 1.1 Tlonstue «McKycCTBEHHBIH UHTEIEKT». TEXHOIOIUH, KOTOphIE IK-1.1.1

MIPUHSATO OTHOCHUTH K TEXHOJIOTHSAM UCKYCCTBEHHOTO MHTEIIICKTA.

1.2 VuTennekTyanbHbIC 3314 U UX OTIIMYUTENbHBIE OCOOEHHOCTH.

1.3 OyHKIWMM WHTEIUIEKTA YeJI0BeKa. XapaKTepHbIC YePThl U
CBOWCTBA €CTECTBEHHOT'O MHTEIIEKTa. MbllieHue. 3a1auu, pelieHue
KOTOPBIX CBSA3aHO C HHTEIUICKTYAIbHOMN JESITeILHOCTHIO.

1.4 TloBeneHueckasi TpaKTOBKA MHTEJIEKTA U TUIAH UMHUTAIIUH
nHTeIuiekTa A. ThropuHra.

1.5 Tonstus «/lanubie» u «3Hanus». OOpabOTKa JaHHBIX B
YCJIOBHSIX CYIIECTBEHHON allPHOPHON HETOTHOTHI 3HAHUH 00 aJlrOpuTMax
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MoJIydeHus: TpeOyeMoro pesyibTaTa.

1.6 OOGnactu npuMeHEHHs UCKYCCTBEHHOTr0 HHTesIeKTa. CBONCTBA
cmabodopMaM30BaHHBIX 3a/1a4.

1.7 OcHoBHbIE 3TaIbl HCTOPUU PA3BUTHUSL CUCTEM UCKYCCTBEHHOTO
nHresiekTa. llosBrnenue repmuna «VckyccTBEeHHBIM HHTEIUIEKT». [[Ba
HAIIPaBJICHUS Pa3BUTHS UICKYCCTBEHHOT'O MHTEJUIEKTA.

2 2.1 Tlonstue «MammuHaHOe oOydeHue». Tpu cocTaBsAOIMNe IMK-1. 1.1
MaIIMHHOTO 00y4YeHus. MammHHoe 00ydeHHe U HCKYCCTBEHHBIH
WHTEIUICKT.

2.2 OCHOBHBIC BUJIbI MAITMTHHOTO O0OYYEHUSI.

2.3 OOyuenue c yuutenem. OCHOBHBIC perraembie 3a1aun. O0mactu
MIPUMCHCHHSI.

2.4 OOyuenue 6e3 yunrens. OcHOBHBIE pemaeMble 3anaun. O0aacTu
MIPUMCHCHHSI.

2.5 OOyuenue c nonkperuienneM. OCHOBHBIE pelllaeMbIe 3a1auH.
Oo6nactu mpuMeHeHusl.

2.6 OCHOBHBIE 3TaIbl MAIIMHHOTO O0YYCHUS, X HA3HAYCHHUE U
OCHOBHBIE OCOOEHHOCTH.

2.7. TlpenBaputenpHas 00padOTKa JAaHHBIX B CHCTEMax MAIIMHHOTO
o0yuyenus. Hasnauenne. OCHOBHBIE OCOOCHHOCTH.

2.8 Oran «O0yuyeHHe» B CUCTEMaX MAIIMHHOTO O0yUYeHHUs.
[TpuHIHIBEl GOPMUPOBAHUS TPSHHPOBOYHOTO HAOOpa TaHHBIX.
Hcnonb3oBanue nepekpécTHol npoBepku. [ unepnapamerpudeckas
OIITHUMHU3AIIHSL.

2.9 Dran oreHKH 0000IIAIOIIEN CIIOCOOHOCTH B CUCTEMAX
MaluHHOro 00y4yeHus. [TousaTHs TouHOCTH (Precision) u BEpHOCTH
(accuracy) GpyHKIIMOHUPOBAHUS MOJIEIICH.

2.10 OcoGennocTr BbIOOpA ONTHMAIBHON MOJETH MAIIMHHOTO
o0OyueHusl.

3 3.1 TwumoBas 3aBUCHMOCTb MEX/Y CIIO)KHOCTBIO Mojenu Mamuaaoro | T1K-1.J1.2
o0y4yeHHs U OLeHKOH e€ 3(h(heKTUBHOCTH.

3.2 TwumoBasi 3aBUCHMOCTb OIIEHKH d(PPEKTUBHOCTH MOJIEIIeH
MaIlIMHHOTO 00y4YeHHs OT pa3Mepa oOydarollel mocae10BaTeIbHOCTH.

3.3 Crpoenue u GyHKINN OMOIOTHIECKOTO HEHPOHA.

3.4 Ilepcentpon Po3enOmnara. [IpaBuio oOyueHus nepcenTpoHa.

3.5 ApanTuBHBIN JIMHEHHBIH HelipoH. OO0ydeHre METOIOM ITaKETHOTO
I'PaJIMEHTHOrO CITyCKa.

3.6 AnmanTuBHBIN JIMHEHHBIH HelipoH. OOydeHre MEeTOI0M
CTOXACTUYECKOT0 IPaJMEHTHOrO CIycKa. MUHHU-TIaKeTHOE 00y4YeHHUe.

3.7 bubnuoteka mammHHOro o0yuenus Scikit-learn. Perraembie
3ajaun. Peanusyemblie METOIBI.

3.8 Moaens JTIOTHCTHYECKOM perpeccuu u e€ o0ydeHue.

3.9 Pemenue npo6ieMsl nepeoOyyeHHst METOAOM peryJsipU3altH.
L2-perymsipuzanusi.

3.10 Meto OnOpHBIX BEKTOPOB U €0 MCIIOIb30BaHUE B 337a4ax
knaccudukanuu. Knaccuduxanus ¢ MATKUM 3a30pOM.

3.11 Mopuensb kiaccudukaTopa Ha OCHOBE JepeBa peIIeHUH.

3.12 Knaccudurarop Ha ocHOBE K OJIMKaHIINX COCEICH.

3.13 HauBHblii 6ailiecoBckmii Kiraccuukarop.

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
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Ne /i [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

[lepeuenr TeM [ KypCOBOTO IMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpPCOBOW pabOTHhI

MpeCTaBiIeHbI B Tabuie 17.

Ta6ymma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOThI

Ne n/n =
KypcoBOii paboThl

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJid IMPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne . Kon
[IpumMepHBIii IepedeHb BONPOCOB JUIsl TECTOB

/o WHIUKAaTOpa

1 1.1 Cucremsl, CBOICTBa KOTOPBIX HE CBOJATCSA K CyMME CBOWCTB NK-1.1.1

COCTABJISIIOUINX UX 3JIEMEHTOB, HA3bIBAIOT:
a) IPOCTHIMHU
0) CIIO)KHBIMH
B) KOMILJIEKCHbIE

OtgerT: 0

1.2 Mnadopmanus pakTHUIECKOT0 XapaKTepa, OIMUCHIBAIOIIAs O0BEKTHI,
MIPOIIECCHI U SIBJICHUS] KOHKPETHOM MPEAMETHOM 00JIaCTH 3TO

a) 3HaHUSA

0) maHHbIE

B) DBPUCTHKA
OtBer: 6

1.3 TMox anropuT™MOM IMOHUMAIOT TOYHOE MIPEIITUCAHKE O BHIITOJIHCHUY B
OIIpeJIeJIEHHOM HOPSI/IKE CUCTEMBI:

a) orepanui

6) dyHKuMH

B) 3a/1a4
OtgerT: a

1.4 3anmaum, cBsi3aHHBIE C OTHICKAHUEM QJITOPUTMA PEIICHUS Kilacca 3a1a4y
ONPENIETICHHOT 0 TUIA 3TO:

a) MpUKJIaJHAas 3a7a4a

0) MHTeNIeKTyallbHas 3a7a9a

B) MparmMaTuyeckas 3ajgadya
OtgerT: 0

1.5 Yto nonumaercs noa o6pabOTKON 3HAHUMA:
a) MOHWMaHKE ECTECTBEHHOTO SI3bIKA
0) moJIepKKa IPUHATHS PEILICHHsI B CII0KHBIX CUTYalIUsAX
B) aHaJIU3 BU3yaJIbHOU MH(pOpMaLUu
T') BCE OTBETHI
OtBeT: T

1.6 3HaHWs MOXHO pa3AeiUTh Ha CICAYIOININE KAaTEeTOPUH:
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a) TTyOUHHBIC 3HAHUS, TIOBEPXHOCTHBIC 3HAHUS
0) mpoleypHbIe 3HAHUS, NEKIApATUBHBIC 3HAHUS
B) BCE OTBETHI BEPHBI

OtBer: B

1.7 Kakoe u3 HalpaBiIeHUI UCCIIEJOBAHUN NCKYCCTBEHHOI'O MHTEIJIEKTA
obecreynBaeT pelleHne 3a1a4 KilacCu(pUKaluy, perpeccuu, KiacTepu3alui,
accolualuy, YMEHbIIEHNUs pa3MEPHOCTH:

a) CUCTEMbI HEYETKOTO BBIBOJIA

0) KIaccu4eckoe MalIMHHOE 00yUYeHHE

B) FT€HETUYECKHUE AJITOPUTMBI
Ortser: 6

1.8 OOyuenwue, npu KOTOPOM MapaMeTpbl MOJIEIH OOHOBIISIOTCS HA OCHOBE
KaX/10T0 MOCTYIHBILIET0 TPEHUPOBOYHOT0 0Opasia:

a) IMHAMHYECKOe

0) makeTHOE

B) MUHU-TTAKETHOE
OtserT: a

1.9 Tlo ciocoOy 0000IIeHNs 3HAHHUIA PA3ITUYALOT:
a) o0y4yeHre Ha OCHOBE 00pa3IoB
0) oOyueHre Ha OCHOBE MoOJIeJIei
B) 00a OTBETa BEPHBI

OtBer: B

1.10 TIporHo3mpoBaHHE METKH KJIacca I HOBBIX YK3EMIUIIPOB HA OCHOBE
IPEbIAYIINX HAOII0ICHUN ABISETCS 3a0a4ei:

a) KJacTepu3aluu

0) knaccudukanuu

B) perpeccuu
OtBer: B

2.1 CroXHBIE CHCTEMbI XapaKTEPHU3YIOTCA ...
a) OOJIBIIUM KOJMYECTBOM ITapaMeTpPOB
0) pa3HOPOIHOCTHIO DIIEMEHTOB
B) HEPAPXUYHOCTH CTPYKTYPHI
T') BCE OTBETHI BEPHBI

OtBet: T

2.2 B mareMaTHKe M KHOSpHETHKE KJIACC 3a]a4 ONPEIEIIEHHOTO THIIA
CUMTAETCs PELICHHBIM, KOTa /IS €r0 peIeHHs:

a) HaliJIeHbl aITOPUTMBI

0) OJTy4eHBI pe3yIbTaThI

B) OTIpEe/IeICHBI 1IN
OrtserT: a

2.3 Kaxkoe 13 HanpaBJiIeHH HCCIeIOBAaHUI HCKYCCTBEHHOTO HHTEIUIEKTA
WCIIONB3YET CIYYaHBINA MOA00P, KOMOMHUPOBAHUE U BapHUAIIUA UCKOMBIX
rapamMeTpoB ¢ MPUMEHEHUEM MEXaHU3MOB, HATOMUHAIOLIUX
OMOJIOTHUYECKYIO IBOJIOIHIO:

a) UICKYCCTBEHHbIE HEPOHHBIE CETH

MK-1.]1.1
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0) KJTacCHYeCcKOe MaIIMHHOE 00yJYeHUE
B) TEHETUYECKHE aJITOPUTMBI
OtBeT: B

2.4 Tloaxoma, KOTOPBINA UCIOJB3YETCS JIJIS CHKATHS JaHHBIX B
MOANIPOCTPAHCTBO MEHBIIICH Pa3MEPHOCTH MPU COXPAHEHUU OOJBIIEH YacTh
pelIeBaHTHON MH(OPMAIIHH:

a) TAKCOHOMMUS

0) CHIDKEHHE Pa3MEPHOCTH

B) IMOUCK acCOIUaIui
Otsert: 0

2.5 Mertpuka, onpeaesstoias A0 HCTHHHO MOJI0KUTEIbHBIX
KJaccu(uKanuii, KOTOPYIO MHOT/Ia Ha3bIBAIOT ““UyBCTBUTEIIBHOCTHIO :
a) MOJTHOTA
0) 00BEM
B) TOYHOCTh
OtserT: a

2.6 llenb npUMEHEHUS DBPUCTHK:
a) HAlTH pallMOHATIBHOE, TPUEMIIEMOE PEIICHHE
0) HATH ONITUMAJILHOE PEIICHUE
B) HaliTH HanOoJIee MOTHOE PEIICHHNE

Otser: a

2.7 TouHoe mpeanrcannue O BHIMOJHEHUH B ONIPEICICHHOM TOPSIIKE
CUCTEMBI OIIepaIHid JTsl pEIICHUS JTF000U 33a]]a4i U3 HEKOTOPOTO 3aJaHHOTO
KJIacca 3a/1a4 3To:

a) TaHHbIC

0) cucTembl

B) aJICOPUTMBI
OTtBeT: B

2.8 Kakoe 13 HanpaBiIeHUH UCCIeT0BaHUH UCKYCCTBEHHOTO MHTEIJIEKTa
WCTIOJB3yeT MPUHIIAI OPTaHU3AIMH U QYHKITMOHUPOBAHHS OMOIOTHYECKIX
ceTell HEpBHBIX KJIETOK KHBOT'O OpraHu3Ma Juist 00paboTKu HHpOpMaluu:
a) UCKYyCCTBEHHBIEC HEHPOHHBIE CETH
0) KIaccuyeckoe MallMHHOE 00yUYeHHe
B) TEHETUYECKHE AJITOPUTMBI
OrtserT: a

2.9 OOyuenue, mpenoararolee 0OHOBIEHUE TapaMETPOB MOJETH Ha
OCHOBE CYMMBbI HAaKOIIJIEHHBIX OIIMOOK 1O BceM 00pasiiamM oOydJaromiei
BBIOOPKHU:

a) TMHAMHYECKOe

0) makeTHoOe

B) MUHH-TTAKETHOE
Otgert: 6

3.1 Yepes kakyro TOUKy qobkHa mpoiiti ROC-kpuBas B cirydae
UiealbHOTO Ki1accudukaropa?
a) (0,0)

TIK-1.]1.2
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6) (0,1)
¢) (1,1)

OrtBer: 0

3.2 Kakoe niepeBo Ha3bIBaeTcss OMHAPHBIM?
a) Ecniu mpu ero mocTpoeHNH UCTIONB3YIOTCS TOJIBKO OWHApHBIE
MPU3HAKH
0) Ecniu oHO MMeeT TOJIBKO J1Ba JIUCTa
¢) Ecan u3 ;11000¥i ero BHyTpeHHeil BepIIMHbI BHIXOJUT POBHO
ABa pedpa
Otger: ¢

3.3 MOXHO JI1 IpY TOCTPOCHUHU OMHAPHOTO JiepeBa NCIOIb30BATh
HeOMHApHBIE TPU3HAKU?

a) Jla

0) Het
OtserT: a

3.4 UYro Takoe Oyrcrpan?
a) O/IUH U3 MOAX0JA0B K NOCTPOEHHNIO NMOABBLIOOPOK
0) MeTon oOyueHus
C) MUHUMU3HPYEMbIN (yHKIIUOHAT

OtgerT: a

3.5 Uro Takoe OyTcTpanupoBaHHas BhIOOpKa?
a) 9TO HEKOTOPBIN CETMEHT 00yJaromiei BBIOOPKHU MPOU3BOIBHOM
JUTUHBI
0) 3TO BHIOOpPKA, OJIYYeHHAS U3 00y4arouieil BLIOOPKH ¢
BO3MOKHBIM IIOBTOPeHUEM 00bEKTOB
C) 9TO BBIOOPKA, U3 KOTOPOH yAaJeHbl HEU3BECTHBIE 3HAUEHUS
MIPU3HAKOB
Ortgert: 0

3.6 Kakoit nmHbl 6yaet OyTcTpanupoBaHHasi BeIOOpKa?
a) 0oJIbIIe JUTMHBI UCXOAHOM BHIOOPKH
0) MeHbI1Ie JUIMHBI UCXOIHOM BBIOOPKU
€) PaBHO JAJIMHE UCXOAHOI BHIOOPKH

Otser: ¢

3.7 KakoBa 3aBUCUMOCTb KOPPEISALUN MEX/y JIEPEBbSIMH B CIy4aiiHOM
Jece OT mapameTpa q (pa3Mmep Cly4aiHOTO MOJAMHOKECTBA IPU3HAKOB)?
a) YUem MeHblI€e g, TEM 0OJIbIIIE KOPPETALMS
0) Yem Ooub1e q, TeM 00JIb1IIE KOPPeIsIHs
¢) lannsiii napaMeTp He BIUSET Ha KOPPEISALUIO
OtBert: 6

3.8 I'pamueHTHBIN CIYCK — 3TO * TIPH UCITOJIb30BAHUH B MAIITHHHOM
o0y4yeHuun
a) aJITOPUTM ONTHUMHU3AIUH MAPAMETPOB MO/IEJIH
0) anropuT™ MOMCKa MUHUMAJILHOTO 3HAUEHUS TUIIepIIapaMeTpOB
C) aNTOPUTM ONTUMH3AINH APXUTEKTYPHI MOACIU
1) AITOPUTM MTOMCKA MAKCUMAJIBHOTO 3HAYCHHSI (DYHKIIUY TTOTEPh
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OTBeT: a

3.9 Kakoii "neBu3" y mapaaurMel aHCaMOJIUPOBaAHUS?
a) MHoro ciadbIix Mojesieil 1aéT pe3yJbTar Jyullle, YeM OJHa
CHJIbHAA
06) MHOro CUIIbHBIN MoJIeNiel BMecTe Ja€T BO BCEM JTYUIITHI
pe3yiabTaT
¢) MHoro mojeneit 1aé€t xyxe pe3yibTaT, UeM OJHa
OrBer: a

3.10 Ouenka xoppemnsuuu 1o ITupcony okazana 3HaueHue 0 Mexay
nepeMeHHbIMU. YTo 3T0 03HauaeT?

a) IlepemeHHbIC HEe UMEKOT JTUHEHHOH B3aMMOCBA3H

0) IlepemeHHbIE UMEIOT HETMHENHYIO B3aUMOCBSI3b

c) [lepemenHble HE UMEIOT HETMHENHYIO B3aMMOCBSA3b

n) [lepemeHHbIE UMEIOT MAKCUMAJIBHYIO JIMHEHHYIO B3aUMOCBS3b

(Tak KaK 3HaYEHHUE OLEHKHU | - OTCYTCTBHE B3aMOCBSI3H)

Otser: a

3.11 Jlns yero mpuMEHSIETCS KPOCC-BaTM M
a) [louck oNTUMABHBIX THIEPNIAPAMETPOB MPH MAJIOM
KOJIMYeCTBe JAHHBIX ISl 00yYeHH s
0) Ilonck onTUMaNBHBIX TUIIEPIIAPAMETPOB MIPU OOJIBIIIOM
KOJIMYECTBE JaHHBIX Ui 00y4eHUS
¢) [Touck onTUManbHBIX TUMIEPIAPAMETPOB IPU OTCYTCTBUH JIaHHBIX
U1 00y4eHUs

1) UToOBI HE HCTIOIB30BATh TECTOBYIO BHIOOPKY JIJISl OLIEHKU METPUK
OtBeT: a

3.12 B yewm 3akiro4aeTcs METOJl CIIYYalHbIX MMOATPOCTPAHCTB?
a) ['eneparnus cyuyaifHOTO TTOJAMHOKECTBA 00yUaroIen
BBIOOPKH JJIs1 JaIbHEHIIero o0yueHust 6a30BOro ajJropuTMa
0) [lonyueHnue cjay4aiiHOr0 MOJIMHOKECTBA U3 UCXOIHOT0
KOJIMYeCTBA MPU3HAKOB IS JaJIbHelIero o0y4enus
0a30BOro aJIrOpUTMAa
¢) l'eneparnus cinyuyaitHOTO TTOJAMHOKECTBA 0A30BBIX AJITOPUTMOB
JUIS TIOJIy4€HUS arperupoBaHHOIO pe3ysbTaTa
OtgerT: 0

3.13 Kaxas U3 METpHK JIy4Ille TTOAXOIUT [T TOUCKA CHITBHBIX
(OombIIKX) OIMOOK MOJEIH B 3a/1au€ PEerpecCcuu:

a) RMSE

0) MAE

c) R"2

n) F1
OrtserT: a

3.14 JlomyctuM, MBI TIpeicKa3bIBaeM COpPT NBETKOB (oauH U3 Tpex: F, G,
E) u ouenuBaem metpuku kiacca F.
Kakoii u3 noka3zatenei knaccuukanum oTpaxaer KOJIHIeCTBO
IIPABWJIBHO MPEACKa3aHHBIX OTBETOB OLIEHUBAEMOTI'0O KJlacc.

a) True Positive
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0) False Positive
c¢) True Negative

n) False Negative
OTtBeT: a

3.15 Kakas U3 METpUK MOXKET IPUHUMATh OTPUIATEIbHbIC 3HAYCHUS?
a) R"2
0) MAE
c) RMSE
n) Accuracy
Otser: a

3.16 Ilpu HanMuMU CHIIBHOTO IEpeKoca KIaccoB MO LIeJIeBO TepeMEeHHON

(1000 3ammuceit knacca A u 40 3anuceit kiacca b) kakast B3 METPUK MOXKET
MCKa3UTh OLIEHKY pabOThl MOJEIH?

a) accuracy
0) recall

c) precision
n) F1
OrtBer: a

3.17 Kak 6opothcs ¢ addexToM nepeodyqacHus ?

a) Cnesnarb MojeJb npoile (MeHee KOMILIEKCHOM)
0) B3aTh MeHbIIIE TaHHBIX

¢) Cnenatb MOJEIIb Cil0XkKHEe (00J1ee KOMITJIEKCHOM)

1) [IpoBepsATh METPUKH TOJIBKO 10 00y4YaroIiel BEIOOpKe
Otser: a

3.18 Kak cBsi3anbl MeX Ay COO00M MIOTHOCTH pactpeaesieHus U QyHKIUSI
pacnpeneneHus’?

a) [lnoTHOCTHL pacnpeneseHus - 3TO NPOU3BOAHASA (PYHKINH
pacnpeaeeHus

0) OyHKIMS pacpeesieHHs - 3TO TPOU3BOIHAS INIOTHOCTH
pacnpezeneHus

¢) OTH BETUYMHBI HUKAK HE CBSI3aHbI
OTBeT: a

3.19 B uem 3axmouaercs MpaBUIo TPEX cUrm?

a) Tpu cpeHEeKBaIPaTUUECKUX OTKIOHEHUS - 3TO JIOBEPUTENbHBIN
MHTEpBAJ JJI1 MAaTEMaTHYECKOT'O OXKUIaHUS

0) BepossiTHOCTB TOrO, 4TO C1y4aiiHAsA BeJIMYMHA NIPUMET
3Ha4YeHHe, OTKJIOHS0IIeecs 0T MATEMATHYECKOr0 OKUAAHUSA

00JIbIIIC YeM HA TPH CPEeAHEKBAAPATHYECKUX OTKJIOHCHHUS
npeHedpe;KkuMo MaJia
¢) Tpu cpenHekBaIpaTHIECKUX OTKIOHEHUS - TO MaKCUMAJIbHO

BO3MO’KHOE 3HAYEHUE CIIy4alHOUN BEIMYHUHBI
OtBert: 6

3.20 K xaxomy Tumy mpu3HaKOB Bl OB 0OTHECTH pocT YenoBeka (B cM)?
a) bunaphslii

0) BemecrBeHHbIH
c¢) Kareropuanbuslit
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1) TopsinkoBblit
Ortser: 0

3.21 K xakomy Tuity npu3Haka Bel Obl OTHECTH LIBET IJ1a3 YesioBeKa?
a) bunapHsrit
0) BemectBeHHbIM
¢) KaTteropuaiabHbli
1) IlopsimkoBbIit
Otger: ¢

3.22 Kaxoii u3 N0JX0/I0B peryJisipu3aliy N03BOJISIET OOHYIUThH Beca
JUHEWHON MOJIENH, TEM CaMbIM MOKa3aTh HEHYKHOCTh MpU3HaKa?

a) Jlacco

0) L2

¢) Pumx

1) Tuxonora
Otser: a

3.23. MoxeT 1u peniaroniee JepeBo BOCCTAHABIINBATh HEIMHECHHBIC
3aBUCUMOCTH?

a) Jla

0) Her

¢) Tonabko HEKOTOpHIE
OTBeT: a

3.24 B uém 3akiro4aeTcs OCHOBHOE pa3iinyue CIydaiHoro jeca u
OdrTHHTra Ha IEPEBbIX PEIICHUN?

a) B cayuyaitHoM J1ece ISl KasKA0ro pa3oMeHns MPU3HAKHU
BbIOMPAKTCH U3 HEKOTOPOI0 CIy4aiiHOI0 MOAMHOXKECTBA
NPU3HAKOB

0) B cyuaitHoM nece oOydeHue uaAET Ha OyTCTpalMpPOBAHHOMN
BBIOOpKE

¢) OTH 1Ba METOJ]a HUYEM HE OTJIMYAIOTCS

Otser: a

3.25. Kakwue mpocTble MOJIEH UCTIONB3YeT METO/T CITyYaifHbIX JIECOB B
Ka4eCTBE OCHOBBI:

a) Pemaromme nepeBbs

0) JIuneitnas perpeccust

¢) Jloructuueckas perpeccus

1) MoJienb OmopHBIX BEKTOPOB
OrtserT: a

3.26 B uem 0COOEHHOCTh CTOXAaCTUYECKOTO TPATUSHTHOTO CITycKa?
a) 'paaueHT PyHKUMH KaUyeCTBA BIYUCIASAETCH TOJbKO HA
OHOM CJIy4YaiiHO BHIOPAHHOM 00beKTe 00yyarouieii BLIOOpKH
0) 'paguent QyHKIMK KayecTBa BHIYUCIISETCS CO CAydailHO
BBIOpAHHBIM IIIarOM
¢) I'paguenT BorumcnseTcs A1 CIy4aiiHON (QyHKIIMN KauecTBa
OrtserT: a

3.27 Kakas u3 33724 Ipe/IosiaraeT BOCCTAHOBJICHHE MOJICITBIO
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3aBUCUMOCTH B JJAHHBIX ITyTeM MPUOIKSHUS TIPEACKa3aHU MOJIEITH K
3HAYCHUSAM B 00YYaIOIUX JaHHBIX:

a) perpeccust

0) knaccudukanus

C) KJacTepu3anus

1) IPOKPACTUHALUS
OrtserT: a

3.28 Kakas u3 3a7a4 npe/mnosaraeT NOMCK HAWTy4dlIero pa3aesieHus
JAHHBIX B MPOCTPAHCTBE MPU3HAKOB?

a) kiaaccuduranus

0) perpeccust

C) KJacTepu3anus

1) BaJIMIALIHs
Otser: a

3.29 IIpusnak Grade umeer cienyromnye yHUKaiabHble 3HadeHust: 1, 2, 3,
4, 5 1 oTpaXkaeT OILICHKY 3a TECT CTyJAeHTOB. OnpenenuTe TUIl TPU3HAKa:
a) HomuHanbHbI KaTeropruaibHbINd
0) IlocsienoBaTeIbHBIN KaTeropuaJabHbII
¢) HucneHHsrit
n) JuxotomMuueckuit
¢) Het npaBmiibHOTO OTBETa
OtBeT: a

3.30 B kakoM u3 cilyuaeB HMEET CMBICI Cpa3y UCKIIOYUTH KOJIOHKY
JTAHHBIX:

a) Bcsl KOJIOHKA MMeeT OTHO M TO Ke 3HAYeHHne

0) B KoJ0HKE KaXK]10€ 3HAUEHUE - YHUKAIbHOE (BEILIECTBEHHbBIE

qyucIa)

c¢) Kononka nmeeT Ba yHUKaIbHBIX 3HAUEHUS

1) KosoHka conepkut CTpoKu
Otser: a

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoguveckre  MaTepUalbl,  ONPEACISAIONME  MPOUEAYPhl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMX MNOPSI0K U MPOUEaypy
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMM O0YyJaroIINXCs
I'VAIL

11. Mertoaudeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOSHHUIO JUCIIUILTHHBI

11.1. MeTtoauueckne yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia
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OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHUCTEMHOE,
riyOOKOe U SICHOE H3JI0KEHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOM JEKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TOJy4YyeHHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA OJIMKaiIlne Tobl;

— HayuyuTbCs METOJUYecKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyIupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpAlUUEd CIIAWI0B W
UCIOJIb30BAaHUEM DA3JaTOYHOI0 MaTepuallia IpU MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlexuuss cocTOMT U3 TPEX OCHOBHBIX 4YacTeW: BCTYNUTENbHOW, OCHOBHOW U
3aKJIIOUYUTEIIbHOM.

BerynurenpHas yacTh onpezeinseT Ha3BaHUE TEMBI, IUIaH U 1eb JieKuud. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON yacTH JEKIUHU H3Jaraercs aKTyalbHOCTb,
OCHOBHAsl UJEsl, CBSI3b JAHHOW JIEKUUHU C NPEABIAYLIIMMH 3aHATHSMH, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10MKHO OBITH KPATKUM U LIEJIEHANIPABICHHBIM.

B OCHOBHOM YacTH JIEKIIMM pPEaIU3yeTcs HAay4dHOE COJEp)KaHHE TEMBbl, BCE TIJIaBHBIC
y3JI0BBIE BOIIPOCHI, IMPOBOAMUTCA BCS CHCTEMa J0Ka3aTeIbCTB C HCIOJb30BaHHEM HauOoiee
1es1ecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kax bl yueOHbII BOIIPOC 3aKaHYMBAETCS KPATKMMHU
BBIBOJIaMHU, JIOTHYECKHU TIOJBOISIIIMMU CTYACHTOB K CJIEIYIOIIEMY BOIPOCY JIEKIUH.

3aKII0YNTEIbHAS YaCTh UMEET LIEIbl0 00001aTh B KPAaTKUX (POPMYIHPOBKAX OCHOBHBIE
UJeH JIEKLUH, JIOTHYECKH 3aBepias €€ Kak 1eJIO0CTHOE TBOPEHUE.

OTnenbHbIe BUBI JIEKIIUH MOTYT UMETh CBOM OCOOEHHOCTH KakK MO COJEpPXKAHHUIO, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue yka3aHHS Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4yeOHOIo
npoliecca, 3aKIIoYaroniascs B BBITOJIHEHHH 00YJaloUIMMHUCS 10T PYKOBOJICTBOM ITpEToiaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbI0 YCBOEHUS HAYYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aromerocs sSBIsSETCS MPUBUTHE 00YUYarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOM IEATENBHOCTH 110 U3y4aeMOU JUCIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00yYaIOUIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHUe M JeTalu3allisl 3HAaHWW IpH pelleHUH
KOHKPETHBIX 3a/1a4;
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— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCO6HOCT€I>’I, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKOI aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] IOJTYYEHHBIX 3HAHWM UL
BBINOJIHEHUS 3aJaHUI;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuueckue 3aHATHS TMPOBOIATCS B KOMIBIOTEPHOM KJIAacCe C HCIOJIb30BAHUEM
[aKeTOB TMPOrpaMM pa3pabOTKM W OTJIAAKK MPOrpaMMHOTO oOecredeHus IUCTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubyruB Python, npenHazHaueHHBIA JJsI KpPYIMHOMAcHITaOHOM
00pabOTKH JTaHHBIX, TPOTHO3HON aHAJIUTUKH U HAYYHBIX BBIYMCIEHUN OT kKomnanuu Continuum
Analytics. DOTo OecrutaTHBIA, BKJIIOYas KOMMEPYECKOE HCIIONb30BaHHE, W TOTOBBIA K
UCIIOJIb30BAHUIO B Cpele mpennpusatus auctpuOytus Python, koTopelii oO0beauHseT Bce
KJIFOUYEBbIe OMOIMOTEKH, HEOOXOAUMBIE [T paOOTHI B 00JIACTH HAYKH O JAHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxe Bkimrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANONaraloT padoTy MO WHAMBUAYAIBHOMY 3aJaHUIO,
CBSI3AaHHOMY C Pa3pabOTKOW U OTIAAKOW POOOTOTEXHUYECKUX CUCTEM 00paOOTKU HH(POPMAITHH.

[To pe3ynpTaTamM Ka)KIOTO MPAKTHUYECKOTO 3aJaHMs JOJHKEH ObITh MOATOTOBIEH OTYET,
coJepKalIiii He0OX0IMMBbIE TEOPETUYECKHIE CBEICHHS, INCTHHTH M-IIPOrpaMM, MOCTPOSHHBIE B
Mpolecce BBIMOJIHEHHUS PadoThl rpaduueckue 3aBUCUMOCTH U T.M. Kaxkaplii oT4€T mOIDKEH
CoJepKaTh BBIBOJBI MO MPOJCTAHHOH paboTe M CHUCOK HCHOJIB3YEMBIX JIOTOJHHUTEIBHBIX
HUCTOYHUKOB.

Kaxmoe mpakTuueckoe 3aHATHE 3aBEpIIAcTCS COOeCeTOBaHHEM C IperojaaBaTesieM IIo
[IPEJICTABICHHOMY OTUETY C BBICTABJICHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPONIPUSATHH.

BreinonHenue nabopaToOpHbIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PELICHUE CIEAYIONNX OCHOBHBIX 33124 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMsS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3AIlUs TEOPETHUYECKMX 3HAHWH, TOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH THUCIUIINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOH  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO T1a00paTOPHBIX PadoT
JlaGopaTopHble pabOTHI, TPEAYCMOTPEHHBIE B JAHHOM Kypce€, BBITIOJHSIOTCS B
KOMIIBIOTEPHOM KJIacCe Ha MEPCOHAIILHOM KOMIIBIOTEPE C MCIOIH30BAHUEM MMAKETOB MOACPKKU
pa3paboTKH M OTJIAJKH MPOrPaMMHOT0 obecriedueHus Ha s3bike Python.
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B mpomecce moaroroBku Kk - jabopaTopHoil  paboTe  HEOOXOIMMO — U3YUYHUThH
COOTBETCTBYIOIIME METOJMUYCCKHE YKa3aHWs W TOBTOPUTH JIGKIMOHHBIN MaTepuan, KOTOPBIH
OTHOCHUTCS K TeMe paboTHI.

[Tepen HauamoMm BBITONHEHHS pabOTHI HEOOXOIMMO CO3JaTh OTACIBHYIO MAaNKy IS
co3/1aBacMbIX B paboTe (hailloB U YCTAaHOBUTH €€ B CHCTEME KayeCTBE TEKYLICH JUPEKTOPHHU.
[TyTp K JTaHHOH ManKe He TOJDKEH CoAep)KaTh NMEH, HATMCAHHBIX KUPHIUTALCH.

B mnpouecce BbimonHeHUs pabOThl TOJIYYEHHBIE pE3yabTaThl PACUYETOB, JIMCTHHTH
pa3pabaTbIBa€MBIX MPOrpaMM, CXEMBI U Apyrue padodne Marepualbl JOJDKHBI COXPAHATHCS Ha
JIMCKE JUIA UX JalbHEHIIero CIoIb30BaHus IPU 0(OPMIIEHUH OTUETA.

[To oxoHUaHMK PaOOTHI HEOOXOIUMO COCTAaBUTH OTYET M IMOATOTOBUTHCS K €T0 3aIllUTe Ha
CIIEIYIOIIEM 3aHITHU.

CrpykTypa 1 opma oTueTa 0 1a00paTOpHOM paboTe
OTtuér 0 1a0OpaTOPHOI paboTe AOKEH COJIEPIKATD:
— (paMUIIHIO, UM M OTYECTBO CTYJICHTA, BHIOJHHUBIIETO paboTYy;
— HOMep Y4eOHO# rpyIIIIbI;
— JIaTy BBIMTOJIHEHHS pabOTHI;
— Ha3BaHHUeE pabOTHI;
— 11eJIb paboTHI;
— KpaTKyro GOpMyJIMPOBKY 3a/1aHus Ha Ja00paTOpHYIO paboTy;
— OCHOBHBIC TEOPETHYECKHUE CBEACHHS M (HOPMYJIbI, HCIOJIH30BABIIHECS B IPOIECCE
BBITIOJTHCHHS paOOThI;
— JIMCTHHTH MIPOrpamMM, pa3pab0TaHHbIC U OTJIAKCHHBIC B TIPOIIECCE BBHIIIOIHEHUS PA0OTHI;
— CXeMBbI, pa3pabOTaHHbBIE B MPOIIECCE BBHIOJHEHHUS paOOThI;
— MPH UCIIOJIb30BaHUH JOTIOHUTEIBHOM JIUTEPATypPhl YKa3aTh CChIIKU U MPUBECTH CITHCOK
JUTEPATypPHL;
— BeIBoIBI 110 padore.

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOU padoTe

ITpumep odopMiieHHs: TUTYIBHOTO JIMCTA OTUETA O JJabopaTOpHOI padoTe MpHUBEIEH Ha
caliTe yHUBEPCUTETAa WW.Zuap.ru.

IIpu odopmienun otuéra o mabopaTopHOl paboTe HEOOXOAMMO MPUIEPKHUBATHCS
tpeboBanuit I'OCT 7.32-2017 «Otué€t o HayudHO-HMccaenoBaTenbckoil padore. CTpykTypa u
npaBuiIa OPOPMIICHUSD.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTYET B OYMaKHOM U B
aneKTpoHHOM Buje. Ilocnme 3ammThl 1abopaTopHbIX paboT OTY4ETHI B OyMaKHOM BHJIE C
IIPOCTaBJICHHBIMHU OLIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHON (opMe JOJKHBI
OBbITh BBUIOXKEHBI B JINYHOM KaOWHETE y4yalllerocsi Ha caiite yHuBepcuTeTa.

11.4. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS O MPOXO0KACHUIO CAMOCTOATEIHHON
paboTsl

B xoie BHIOTHEHHUS CaMOCTOSATENbHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTOTHEHHUST CaMOCTOSITEILHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH HpI/IO6peTaeMBIX 3HaHPII>i, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TMOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJarONUX CSSBIISFOTCS:

—  y4eOHO-METOAMYECKU MaTepuan Mo AUCIUILTHHE.
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11.5. Meroauyeckue yKazaHUsA i1 OOYYArOIIMXCS TIO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMAaTpUBAaET KOHTPOJb KayecTBAa 3HAHUM
00yJaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IIEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCLHUTIIINHBI.

KoHTponb kauecTBa 3HAHUN MPOBOAUTCS B (hOpME MHANBUyaTbHOTO COOECETOBaHUS TI0
MaTepuany OTAENIbHBIX pa3/iesioB AUCUUIUIMHBL, & TAKKE IMPOBEPKU OTYETOB O BBINOJHEHUU
IIPAaKTHUYECKUX 3aaHUM.

Pe3ynprarhl TeKymero KOHTpOJs MOTYT YYUTHIBAThCSA HPU IPOBEIECHUH IIPOMEKYTOUHOMN
arrectanuu. [1oI0XKUTENbHBIA PE3YJIbTAT TEKYLIErO0 KOHTPOJIS YCIEBAEMOCTH JaeT CTYACHTY
JOTIOTHUTEIIbHBIA Oalll MPU MPOBEICHUH MPOMEXKYTOUHOM aTrTecTalui. Pe3ynbTaThl TEKyIEero
KOHTPOJISI MOT'YT YUUTHIBATHCS MPU MPOBEACHUU POMEKYTOUYHOM aTTeCTALINH.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM AaTTECTAllMM OCYIIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu Ilonoxkenuit «O TeKymeM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH ITPOBOJUTCS TOCIIE 3aBEPIICHUS U3YyUYEHUS KaXKI0TO
paznena aucuurimHbl. Metonsl TKY B 3aBucMMOCTH OT M3y4yaeMoOro marepuana: MpOBEJEHUE
MIPOBEPOUYHBIX PadOT B BUJC PEIICHUS 3a/a4 WIH TecTupoBaHue B cucteme LMS. IIpumepHbrit
nepeyeHb BOMPOCOB ISl TECTUPOBAHMUS, IPECTABICHHBIN B Tabnuie 18, popmupyroTcs ucxoas
U3 cojepkaHus TpoinenHoro pasaena. O konkpernou aare TKY, meroxe mposeaenusi TKY,
ycIoBUsX ycrnenrHoro npoxoxaenuss TKY npenonaBatens coobiaeT He O3AHEE OJHON HEaenu
JI0 TEKYILIET0 KOHTPOJISI YCIIEBAEMOCTH.

11.6. Meroauueckue ykazaHus I OOYYaIOUIMXCS 1O MPOXOXKACHUIO MPOMEKYTOUHOM
aTTecTaluu

[Ipomexyrounas  artecrauus  oOydarolUXcsl — NPEAyCMaTpUBAaeT  OLIEHWBAHUE
IPOMEXKYTOUHBIX M OKOHUATEIbHBIX PE3yabTaToOB 00yUeHUs 10 aucuuminHe. OHa MpoBOAUTCS B
dbopme sK3aMeHa:

Ok3aMeH — (opMa OLIEHKH 3HAaHHM, MMOJyYEeHHBIX OOYUYarOIIMMCS B MpOLEcce U3ydeHHUs
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pElIeHHs MPaKTUYEeCKUX 3aJad. OK3aMe€H, KaK IPaBWJIO, MPOBOAUTCS B IEPUON
HK3aMEHALIMOHHOW CECCHUU W 3aBEepIIAeTCs aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEILHOY.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEKYTOUHOM aTTeCTalud OCYLIECTBIISIETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaronuxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OILIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».

IIpomexyTouHass aTrecTalus OLIEHHMBAETCA IO pe3yibTaTaM TEKYILEro KOHTPOJIS
ycneBaemocTu. Criucok BonmpocoB (Tabmuna 15) Kk mpoMeXyTOUHOM aTTecTalluu yTBEPKAaeTcs
kadenapoil M BBLAAETCS CTYACGHTAM s O3HaKoMJeHus. B ciydae, ecnu CTyIeHT 1O
YBa)XXUTEIbHOM MPUYUHE HE BBIMOJHWI TPeOOBaHUS TEKYIIETO KOHTPOJIS, EMY MPEI0CTaBIIAETCS
BO3MOXXHOCTb CJIaTh 3aJ0JDKEHHOCTHM 10 NpONyHmeHHbIM TemaMm. PopMa npoBecHUS
MIPOMEXKYTOUHOM aTTecTali — MUCbMEHHas!.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

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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