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AHHOTaUs

Jucuunnuza «CUCTEMBI U METObl UCKYCCTBEHHOTO MHTEIIJIEKTA B JIEKTPOIHEPrETHUKEY
BXOJMT B 00pa30BaTeNbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuaTa Mo
HarnpapieHU0 MoAroToBku 13.03.02 «DneKTposHEpreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sneprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JlucuumiuHa HalejaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIIUX KOMITETEHIUH:

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

Conepxanuve AMCIUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C H3YYCHHEM
METOJIOB, CIIOCOOOB MOJEIIMPOBAHMSI U BOCHPOM3BENEHUS C momombio DBM  oTaenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JEsTeIbHOCTH YEJOBEKa, CBA3aHHBIX C PEIICHHEM KaKuX-InOo
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKHU.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro  mpolecca:  JIeKIuHU, JabopaTopHble  pabOThl,  MpaKTUYECKHE  3aHSITHS,
camocTosiTenpHas pabora oOyyaromerocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOINIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHHUSI AUCIHHILTUHBI COCTaBIsAET 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUI.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto npenoaaBanus JUCUUIUIMHBI ABISETCS 03HAKOMIICHHE CTYIEHTOB C MPUHLIUIIAMH,
METOAAMU U MHCTPYMEHTAIbHBIMM CPEACTBAMHU MAIIMHHOIO OOY4€HHs, KaK OJHOI'0 M3 CaMbIX
HOMYJSIPHBIX M TPOIYKTUBHBIX HANpPaBICHUHA MCKYCCTBEHHOTO HHTEJICKTa, CBSI3aHHOTO C
UCCIICIOBAHUEM U NPUMEHEHHUEM CaMOOOy4aroIMXCsl aJIrOPUTMOB, M3BJICKAIOIMX 3HAHUSA M3
naHHbIX. OOydaroniyecs IOJKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJTOPUTMOB MAIIMHHOTO
00y4yeHHMsl, IOJTYYUTh HEOOXOIUMbIE HABBIKM U MPUMEHEHMs CHUCTEM MAIIMHHOIO O0y4eHUs
IpU PELICHUH 3a/1a4 KiIacCU(UKALUKU, PEerpeccuy, KIacTepu3aluy, acCOUMAINK, YMEHBIICHUS]
pa3sMEepHOCTH.

1.2. JlucumnnuHa BXOAWT B  COCTaB  4YacTH, (opMupyemoil  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 M3ydeHus AUCUUILUIMHBI OO0YYarOLIUICS JOJDKEH 00JIafaTh 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 n HanMeHOBaHME UHIUKATOPA JOCTHKECHHUS
HaNMEHOBAaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIHU
[TIK-1.JI.1 nmpuMeHsieT OCHOBHBIEC AJITOPUTMBbI
MalIMHHOTO 00YUYeHUs, KOMIIBIOTEPHOTO 3pEHUS,
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 M AaHAJIMTUYECKOTO TUTIA C
MIPUMEHEHHUEM TEXHOJIOTHI UICKYCCTBEHHOI'O
MHTEIUIEKTA M OOJIBIINX JaHHBIX B 00JIaCTH
3JIEKTPOIHEPrETUKU

2. Mecro nucuumaussl B ctpykType OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee TPUOOPETEHHBIX 00YJYaIONTUMUCS
IIPYU U3YYECHHUH CIENYIOIINX JUCIUILINH!

— «MaremaTuka, TEOpHs BEpOSITHOCTEN U MaTeMaTU4ecKasi CTaTUCTHKA,

— «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 U3YUYEHNUHU APYTUX JTUCLHUIUIAH:

— «MaremaTHuecKre MeTO/Ibl UCCIIeI0BAaHUI»;

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

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUILIMHBI, TPYJOEMKOCTH OTACIbHBIX BHJIOB Yy4eOHOM
paboTHI TTO TUCITUTUTHHE (M pacipeie]ICHHE dTOW TPYJIOEMKOCTH IO ceMeCTpaMm) MPe/ICTaBICHBI B
Taodmmie 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

TpynoeMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
NelO
1 2 3

Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu 18 18
AyoumopHnuie 3anamus, BCEro vac. 27 27
B TOM YHCIIE:

nexiuu (JI), (dac) 9 9

npaktuueckue/cemunapckue 3anarus (113), 9 9

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 9 9

KypcoBoi npoekt (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 81 81
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
OK3.%%)

*x

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyJOEMKOCTH JUCIUIUIMHBI 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 10

Pa3nen 1. Ilonsatue «McKyccTBEHHBIN
UHTEIIEKT». O6J1aCTh NPUMEHEHUS TEXHOJIOTUI 1 1 1 10
UCKYCCTBEHHOI'O MHTEIIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHOoe 00y4eHue U UCKYCCTBEHHBIH 1 1 1 10
MHTEJUIEKT. Buibl MammmHHOTO 00yUYEeHHS.

Paznen 3. OcHOBHBIE ATANlbl MAIIMHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 1 1 1 10
0c0O0eHHOCTH. Moienn MalllMHHOTO O0YYeHHUSI

Paznen 4. Peanuzanust anropuTMOB MallIMHHOTO
o0yuenus Ha Python. Moaymu NumPy, Pandas, 3 3 3 21
MatPlotLib, Scikit-Learn

Paznen 5. [Ipeno6paboTka 1aHHBIX B CUCTEMAX

2 2 2 20
MaITuHHOTO O0YYCeHMUSI.
Pa3znen 6. IIpumeHeHne KOHBENEPOB A
ONTHMM3AIMKU TOTOKOB onepanuii. Hactpoiika
MaIIMHHO-00y4aeMbIX MOJIeNIeil MeToJ0M 1 1 1 10
CETOYHOTI'O ITOUCKA.
Oco0eHHOCTH peanu3aluu MojemeH
PErpPECCHOHHOTO U KJIACTEPHOTO AHAJIN3A.
Hroro B cemecTpe: 9 9 9 81
Uroro 9 9 9 0 81




[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 Ta0HIIC 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 MHTEIIEKTa. VICTOpUs pa3BUTHS TEXHOJIOTHIM
MCKYCCTBEHHOTO MHTEJIEKTa. HampaBieHus pa3BUTHSI HICKYCCTBEHHOTO
uHTeuekTa. KitoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIICKTA.
CoiicTBa cnabohopMaln30BaHHBIX 337a4d. DMIUpHUEcKuil TecT ThiopuHTra
U1l OLIEHKU MCKYCCTBEHHOI'0 MHTEIUIeKTa. IHTemeKTyanbHble
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 MHTEIIJICKT.
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 -
NpeJIcKa3aHue 3HaYeHUN HEeMPEPHIBHOM 11€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 CKPBITBIX CTPYKTYp IPU ITOMOLIHU 00yueHus 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 CHCTEMAaX MAITUHHOTO
o0yuyenus. Haznauenune. OCHOBHbIE 0COOEHHOCTH;

— 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. THUITOBAS 3aBUCUMOCTh OILIEHKU 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
oluMHaKoBoil 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 JJIsl 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 - KJIIACTEPHBIN 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
DopMBbI .
No TeMbl MPaKTUYECKHUX IPAKTIUCCKIX TpynoeMKOCTh, |IPaKTHYECKOM |pa3aeia
/1 3aHATHH p o (dac) MMOATOTOBKH, | AUCIIHAIL
3aHATUN
(gac) JIUHBI
Cemectp 10
1 | AnropuT™msl Kak rpyIIoBas 1 3 1
dbopmanuzaus 3HaHUH 00
00paboTKe JaHHBIX. KJIACC
WHTEJUIEKTYalbHBIX 3a/1a4.
O6paboTka TaHHBIX U
00paboTKa 3HaHUI
2 | OOyueHme ¢ yIuTeneM. TpymIoBas 1 3 2
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OCHOBHBIE pelIaemMbie
3a7a4M. 3aayua
kinaccupukanuu. 3agada
perpeccuu.

[IpeasaputenpHas oOpaboTKa
JTAHHBIX B CHCTEMax
MaIIMHHOTO O0YYCHUSI.

rpynmnoBas

Peanuzauus nepuentpona Ha
Python ¢ ucnons3oBanuem
scikit-learn. TpenupoBka
MepCcenTpoHa.

AanTUBHBINA JTUHEHHBII

ueiipon (ADALINE).

IpyIIIOBas

Moaenp T0OruCTUYECKOU
perpeccuu. Pemenue
pooIeMBbl TepeodyUeHuUs
IIPH IOMOIILU
perymnsipu3aiu.

MeTo/1 OTIOpPHBIX BEKTOPOB
(SVM). Pemienue
HEJMHEWHBIX 3a/1a4 S/IePHBIM
MeTos1oM SVM.

IpyIIIOBas

Mojenu MauIMHHOTO
o0OydJeHUsI Ha OCHOBE
JICPEBHEB PEIICHUIA.
Crnyuaiinblii sec.
Moens MamHHOTO
o0yueHus Ha ocHOBe K
ONVOKaNIIIMX COCelIeH.
Hawusneblii baiecoBckuii
KJaccuukarop.

rpymnmnoBas

Bcero

18

4.4. JlabopaTopHble 3aHATHS

Tembr 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEJICHBI B TaOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

o/

HaumenoBanue nabopatopHbix paboT

TpynoeMKkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp 1

PazpaboTka Moaenu TMHEHHOTO
apantuBHoro HeiipoHa (ADALINE) na
OCHOBE 0a30BOTr0 KJ1acca IepcenTpoHa

3

Knaccudukanust Ha ocHOBE
NEPCENTPOHHOM MOJIEIH C
ncnonp30BaHueM oubnmoreku Scikit-learn

Knaccudukanus Ha OCHOBE MOJEIH
JIOTUCTHYECKON PETPECCHH C




ncnonp30BaHueM oubnmoreku Scikit-learn

4 Knaccugukarus MeTo1oM OTIOPHBIX 2 3 4
BEKTOPOB C MCIIOJIb30BaHUEM OHOITHOTEKH
Scikit-learn

5 Knaccudukanus mMHeHHO pa3aenuMbIX 2 3 5}

00BEKTOB (TpH MpPU3HAKA, YETHIPE Kilacca)
C HCIONb30BaHueM oubnmoreku Scikit-
learn

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

Bceero 9 18

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

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosTennbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuna 7 — Bujsl caMoCTOsTeNIbHON PabOTHI U €€ TPYIOEMKOCTb

N Bcero, | Cemectp 10,
Bun camocrostensHoi paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
50 50
nucuuraHbl (TO)
KypcoBoe npoektuposanue (K11, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Jowmamrnee 3ananue (J13)
KonTponbusie pabotel 3a0uHnKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 11 11
atrecranuu (ITA)
Bcero: 81 81

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl JIA CaMOCTOSTEIbHON pa6OTBI 06y11a}01111/1xc;1 YKa3aHbl B
.. 7-11.

6. IlepeyeHb IEUATHBIX M YICKTPOHHBIX YICOHBIX U3TAaHUHN
[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 SIIEKTPOHHBIX 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 MalinHHOE

681.3.07 obyuenwue ¢ momorisio 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 | Inac Ix. 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 Annpeac Mromep, Capa ['suno. Beeaenue B

978-5- MaIlImHHOE 00y4YeHHe C MOMOIIBI0 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 00Yy4YEeHUS

Python:004.6 | na si3bike Python. 2-e uzganue/ nep. ¢ anri.

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.

VYAK 004.62 | Cunen [IpBu, MelicMan ApHo, Anu

Moxamen. OcHoBer Data Science u Big Data.

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

Ilepeuenn
TEJIEKOMMYHUKAllMOHHON CETH

7. TlepeyeHb HIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
AJIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcoB MH(OPMaLIOHHO-
«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 UHTCJUICKTYAJIbBHOMY 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. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHbp mTPOrpaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCIONB3yEeMOT0 IPOrPaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne ni/m HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTrO MPoIiecca 1Mo JUCIUILIHHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t Haumenosanue
1 Omnmnaiin-kaura «CrpaBOYHUK MO HAayKe O JaHHBIX Pythony»
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceThl 10 MaITMHHOMY OOYYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKONH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaTbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )
1 | JlekimoHHas ayIuTopus b.M. 21-21
KomMmnbrotepHslii kacce b.M. 31-04

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIEHOYHBIX CpPEACTB JIsi TPOBENEHHUS TMPOMEKYTOYHOH aTTecTaluu
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIIuN

Bug HpOMe)KYTOQHOﬁ aTTeCTallnun Hepequb OILICHOYHLIX CPCACTB

DK3amMeH Cnucok BONPOCOB K IK3aMEHY;
ITprMepHBIii TepeueHb BONPOCOB ISl TECTOB.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS C(HOPMHUPOBAHHOCTH KOMITETEHIIUI
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https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Or11eHKa KOMITETEHITUHN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— oOyuvaromuiicss TJIIyOOKO W BCECTOPOHHE YCBOHWJ TMPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,
TCCHO IPHUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH'—IeCKOﬁ
JeATeIBHOCTBIO HAIIPABIICHNS;

— yMeIi0 00OCHOBBIBACT U apryMEHTUPYET BbIIBUIAEMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAaHUUI
HaIpPaBJICHUS;

— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CIELMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH TP
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYIUPYET BHIBOAOB U 00001IEHUI.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIBHBIC 33aHUs WIIK MHBIE MaTePUAIIBI.
Bormpocsr muist sx3amMena npecraBieHsl B Tabnuie 15.

Tab6nuia 15 — Borpocs! fy1st 9x3aMeHa

Ne Kon
IlepeueHp BOpOCOB I SK3aMEHA
n/n MHAMKATOpa
1 1.1 Tonstue «VckyccTBEHHBIN UHTEIUIEKT». TEeXHOIOTHH, KOTOPbIE NK-1.J1.1

MIPUHSATO OTHOCUTH K TEXHOJOTUSM UCKYCCTBEHHOTO MHTEIJICKTA.

1.2 VHTennexTyanbHbIEC 33]]a91 ¥ UX OTJIUYUTEIbHBIE OCOOCHHOCTH.

1.3 OyHKIMM UHTEIIEKTA YeTIOBeKa. XapaKTepHbIe YepPThl U
CBOMCTBA €CTECTBEHHOI'0 MHTEIIEKTa. Mpllienue. 3agaqu, penieHue
KOTOPBIX CBS3aHO C MHTEJIEKTYaIbHOH 1€ TEbHOCTBIO.

1.4 TloBeneHYeckast TPAKTOBKA MHTEJICKTA M TUIAH HMUTAIHH
unTemekra A. TrropuHra.

1.5 Tonstus «/lanubie» u «3Hanusi». OOpaOOTKa JaHHBIX B
YCIOBUSIX CYIIECTBEHHOM alpUOPHON HEMOIHOTHI 3HAHUH 00 anropuTMax
MOJTy4YeHHST TPeOYEeMOTo pe3yibTaTa.

1.6 OGnactu mpuMeHeHHUs UICKyCCTBEHHOTO MHTeUIekTa. CBolicTBa
cnabohopmMann30BaHHBIX 3a/1a4.
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1.7 OcHoBHBIE 3Tanbl HICTOPUH PA3BUTHS CUCTEM UCKYCCTBEHHOTO
nHresuiekra. llossinenue repmuna «VICKycCTBEHHBINM HHTEIUIEKT». [[Ba
HAIIPABJICHUS PA3BUTHUSI UICKYCCTBEHHOTO MHTEIUIEKTA.

2 2.1 Tloustne «MammuHoe o0yueHHue». Tpu cocTaBIsOLIIe
MAaIIMHHOTO 00y4eHus. MammHHOe 00ydeHne U UCKYCCTBEHHBIH
WHTEIUICKT.

2.2 OCHOBHBIE BH/Ibl MAIITUHHOTO OOYYCHHS.

2.3 OoOyuenue ¢ yunteneMm. OCHOBHBIE pemiaembie 3aaa4un. O6mactu
PUMEHEHHUSL.

2.4 OOyuenue 6e3 yunurens. OCHOBHBIE perraeMbie 3a1auu. O6nacTu
PUMEHEHHUS.

2.5 OOyuenue ¢ nogkperuieHneM. OCHOBHBIE pelIaeMble 3aJauu.
OO6nacTy NpUMEHEHHS.

2.6 OcHOBHBIE 3Talbl MAIIMHHOTO O0YYEHUs, X HA3HAYCHHUE U
OCHOBHBIE OCOOEHHOCTH.

2.7. IlpenBapurenbHas 00padOTKa JAHHBIX B CHCTEMAaX MAIIMHHOTO
o0yuenus. Hasnauenue. OCHOBHBIE OCOOCHHOCTH.

2.8 Oran «O0yueHHne» B CUCTEMAaX MAIIMHHOTO O0y4YeHHSI.
[TpuHIMIBL OPMUPOBAHUS TPEHUPOBOYHOTO HAOOPA JaHHBIX.
Hcnonp3oBanue nepekpécTHoi npoBepku. [ umepnapamerpudeckas
ONITHMU3ALIHA.

2.9 DOran onieHku 0000MIAIOMIEH CTOCOOHOCTH B CHCTEMAX
MauHHOro o0yuenus. [loHsTus TouHOCTH (Precision) u BepHoCTH
(accuracy) pyHKIIMOHUPOBAHUS MOJICIICH.

2.10 OcobeHnHOCTH BHIOOPA ONTUMAIBLHON MOJIETH MAITHHHOTO
o0y4eHUsI.

MK-1.]1.1

3 3.1 TunoBas 3aBUCUMOCTb MEKAY CIOKHOCTHEO MOJIEIT MAIIMHHOTO
00y4eHHs U OLeHKOM e€ 3(h(HeKTUBHOCTH.

3.2 TunoBas 3aBUCUMOCTH OLICHKH 3((HEKTUBHOCTH MOICIICH
MaITMHHOTO 00YYEeHHS OT pa3Mepa 00ydaromei mocie0BaTeIbHOCTH.

3.3 Crpoenue u GyHKIHUU OMOIOTHYECKOTO HEHpPOHA.

3.4 Tlepcentpon Po3zenbmnara. [IpaBmiio oOydeHHsI IepCenTPOHA.

3.5 AnanTuBHBIN JIMHEHHBIN HelipoH. OO0ydyeHre MeTOJOM aKeTHOTO
I'PaJIMEHTHOTO CITyCKa.

3.6 AnanTuBHBIN JIMHEHHBIN HelipoH. OOyueHne MeToJ0M
CTOXACTHUYECKOTO IPAAMEHTHOTO CIycKa. MUHHU-TIaKeTHOE 00yJYeHHUE.

3.7 bubnunoreka MammHHOrO 00yueHus SCikit-learn. Pemaembie
3amaun. Peanusyemble METOIBI.

3.8 Mojenb JIOTUCTHYECKON perpeccuu u e€ o0yueHue.

3.9 Pemenue mpobieMbl IepeoOyICHHSI METOIOM PETyIIspHU3AIIHH.
L2-perymnspuzanusi.

3.10 Meto OnOpHBIX BEKTOPOB H €0 HCIIOJF30BAHKE B 33a4ax
knaccupukanuu. Knaccudukanus ¢ MArKUM 3a30poM.

3.11 Monuens kiaccu(ukaTopa Ha OCHOBE JIePeBa PEIICHHM.

3.12 Knaccudukarop Ha ocHOBe K OimkalIImx cocenei.

3.13 HawuBHbIii OaiiecOBCKUiT KiTaccu(DUKATOP.

TIK-1.]1.2

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3agera

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

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEYyCMOTPEHO

13




[lepeyeHp TeM UIT KypCOBOTO TPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

Ne i/t

KypCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel s mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHMUS
npezcTaBieHsl B Tabmuie 18.
Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 1.1 Cucremsl, cBOICTBA KOTOPBIX HE CBOJAATCSA K CyMME CBOMCTB NK-1.10.1

COCTaBJISIOUINX UX 3JIEMEHTOB, HA3bIBAIOT:
a) IPOCTHIMU
0) CIIOKHBIMH
B) KOMILIEKCHbIE

OtgerT: 0

1.2 Mnadopmanus pakTHUIESCKOT0 XapaKTepa, OIMUCHIBAIOIIAs O0BEKTHI,
MIPOIIECCHI U SIBJICHUSI KOHKPETHOM MPEAMETHOM 00JIaCTH 3TO

a) 3HaHUSA

0) naHHbIE

B) DBPUCTHKA
OtBer: 6

1.3 Tlox anropuT™MOM MOHUMAIOT TOYHOE MIPEIITUCAHKE O BHIITOJIHCHUHU B
OIIPEJICIICHHOM TIOPSIIKE CUCTEMBI:

a) orepanui

6) byHKuMH

B) 3aJ1a4
Otser: a

1.4 3agaum, cBA3aHHBIE C OTHICKAHUEM AITOPUTMa PELICHUs Kiacca
3aJa4 ONpeIeIEHHOrO THIIA 3TO:

a) MpUKJIaJHas 3ajaua

0) MHTeNIeKTyalbHas 3aJa4a

B) parmaTHyeckas 3aj1a4a
Ortsert: 0

1.5 Yto monumaercs moj o0paboTKOM 3HAHUM:
a) MOHUMaHHe eCTECTBEHHOTO s3bIKa
0) moIepKKa IPUHATHS PEIICHUS B CIIOXKHBIX CHTYAIIHSIX
B) aHANIU3 BU3yaJIbHOU WH(pOpMALIUU
T') BCE OTBETHI
Otser: T

1.6 3HaHMSI MOXKHO pa3AeiuTh Ha CIeIyIOLe KaTerOpUu:
a) TTyOUHHBIC 3HAHUS, TTOBEPXHOCTHBIC 3HAHUS
0) mpoliefypHbIe 3HAHUS, JEeKJIapaTUBHbBIC 3HAHUS
B) BCE OTBETHI BEPHBI
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OTBeT: B

1.7 Kakoe 13 HanpaBJICHUH HCCICTIOBAHNN HCKYCCTBEHHOTO MHTEIICKTA
o0ecrieynBaeT pelIeHre 3a/1a4 KilacCu(PUKaIuu, perpeccu,
KJIaCTepH3aIlNH, ACCOLUAINH, YMEHBIIICHUS Pa3MEPHOCTH:

a) CUCTEMBbI HEYETKOTO BHIBOJIA

0) KJTacCHYeCKOe MAIIMHHOE 00y4YeHHE

B) TCHETHYECKUE aJITOPUTMBI
OtgerT: 0

1.8 OOy4enue, mpu KOTOPOM IapaMeTPbl MOACIH OOHOBIISIFOTCS Ha
OCHOBE Ka)JI0T0 TOCTYIHUBIIIETO TPEHUPOBOYHOTO 00pasia:

a) TMHAMHYECKOe

0) makeTHoe

B) MUHHU-TTAKETHOE
OrtserT: a

1.9 Tlo ciocoOy 0000IIeHNs 3HAHUIA PA3ITUYALOT:
a) oOydeHue Ha OCHOBE 00pa3IioB
0) oOydeHue Ha OCHOBE MoJieNen
B) 00a OTBETa BEPHBI

Otser: B

1.10 IIporHo3upoBaHHE METKH KJlacca Ul HOBBIX HK3EMIUIIPOB Ha
OCHOBE IPEJBITYIIUX HAOIIOACHUN SBIISETCS 3aauei:

a) KJlacTepu3alnuu

0) kiaccupukanuu

B) perpeccuu
OtgerT: B

2.1 CrnoxxHble CHCTEMBI XapaKTEPU3YIOTCA ...
a) 0OJIBLINMM KOJIMYECTBOM IapaMeTpOB
0) pa3HOPOIHOCTHIO DIIEMEHTOB
B) HEPAPXUIHOCTH CTPYKTYPBI
T') BCE OTBETHI BEPHBI

Otser: T

2.2 B maremaTHke U KHOEpHETHKE KJIacC 3aJa4 ONpeJIeIEHHOrO THIIA
CUMTAETCS PEHICHHBIM, KOT/AA ISl €T0 PEeIICHHS:

a) HallleHb! AITOPUTMBI

0) MoJIy4eHbl pe3yJIbTaThl

B) ONpeeIeHbI LEIH
Otsert: a

2.3 Kakoe 3 HanmpaBIeHUN UCCIIETOBAaHUN UCKYCCTBEHHOTO HHTEIICKTA
UCTOJIB3YyeT CIy4YaiHbIi Mo100p, KOMOMHUPOBaHKUE U BapHallUun
MCKOMBIX ITapaMeTPOB C MPUMEHEHUEM MEXaHU3MOB, HATIOMUHAIOIIIX
OMOJIOTNYECKYIO 3BOJIOLIHIO:

a) UCKYCCTBEHHBIE HEHPOHHBIE CETH

0) KIlaccu4ecKoe MalllMHHOE 00y4YeHHE

B) T€HETUYECKHE aJITOPUTMBbI
OrtBeT: B

TK-1.]1.1
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2.4 Tloaxon, KOTOPBIM UCTIOIB3YETCS VIS CXKATUS TaHHBIX B
MOJIIPOCTPAHCTBO MEHBIIICH pa3MEPHOCTH NIPU COXPAHEHUHU OOJIbIICH
YaCcTH pesIeBaHTHON MH(OpMAIIH:

a) TAKCOHOMMS

0) CHUXKEHME Pa3MEPHOCTH

B) IMOMCK aCCOIUAIHI
OtBert: 6

2.5 Merpuka, onpenensironiast J0JI0 UCTUHHO MOJOKUTETHHBIX
KJIacCU(PUKALIHA, KOTOPYIO HHOT/Ia Ha3bIBAIOT “UyBCTBUTEIBLHOCTHIO
a) MOJHOTa
0) 00bEM
B) TOYHOCTh
Otser: a

2.6 Ilenb npUMEHEHUS DBPUCTHK:
a) HAlTH pallMOHATBHOE, TPUEMIIEMOE PEIICHHE
0) HaliTH ONITUMAJIBHOE pELICHNE
B) HalTH HanOoJIee MOJTHOE PEIICHHE

OtgerT: a

2.7 TodHOe MpeANnrCcanre O BEITIOJTHEHUH B ONIPEICIICHHOM TOPSIKE
CHCTEMBI OTIEPALIUH JIUIsl peIICHHsI TF0O0H 3a1a4i U3 HEKOTOPOTO
3aJIaHHOTO KJIacca 3a7ad 3To:

a) JIaHHbBIC

0) cuctembl

B) QJITOPUTMBI
OtBer: B

2.8 Kakoe 13 HampaBJIeHUH UCCIIETOBAaHU UCKYCCTBEHHOTO HHTEIICKTA
UCIOJb3YyeT MPUHIIMIT OPraHU3alMU U PYHKIIMOHUPOBAHUS
OMOJIOTMYECKHUX CEeTe HEPBHBIX KJIETOK )KHBOTO OpraHu3Ma s
00paboTKK MHPOPMALIUY:

a) UCKYCCTBEHHbIE HEHPOHHBIE CETH

0) KJlaccu4ecKkoe MallluHHOE 00y4YeHHE

B) T€HETUYECKHE aJITOPUTMBbI
OrtserT: a

2.9 OOyuenue, npeanoararolee 0OHOBIEHUE TapaMeTPOB MOJEIHN Ha
OCHOBE CYMMBbI HAaKOIIJIEHHBIX OIIMOOK 10 BceM 00pasiiamMm oOydaromiei
BBIOOPKHU:

a) TMHAMHYECKOe

0) makeTHoOe

B) MUHH-TIAKETHOE
Otger: 6

3.1 Yepes kakyro TOUYKy nobkHa mpoiiti ROC-kpuBas B cirydae
UiealbHOTO Ki1accudukaropa?

a) (0,0)

0) (0,1)

c) (L,1)

TIK-1.]1.2
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OrtBer: 0

3.2 Kakoe niepeBo Ha3bIBaeTCss OMHAPHBIM?
a) Eciiu mpu ero mocTpoeHUH UCTIONB3YIOTCS TOJILKO OWHApHBIC
MPHU3HAKH
0) Eciu oHO MMeeT TOJIBKO JIBa JINCTA
¢) Eciiu u3 1100011 ero BHyTpeHHeil BepIIMHbI BHIXOIUT
POBHO Ba pedpa
OtBer: ¢

3.3 MOXHO JI1 IpU IOCTPOEHUU OMHAPHOTO JiepeBa UCII0Ib30BATh
HeOMHApHBIE TPU3HAKU?

a) Jla

0) Her
Otser: a

3.4 UYro Takoe Oyrcrparn?
a) O/IMH U3 MOJX0/I0B K MOCTPOEHHIO NMOIBLIOOPOK
0) MeTon oOyueHus
C) MUHUMHU3HPYEMbIN (HyHKIIUOHAT

OtBerT: a

3.5 Yro Takoe OyTcTpanupoBaHHas BHIOOpKa?
a) 9TO HEKOTOPHIN cerMeHT 00y4aroIel BEIOOPKHU
MPOU3BOJIBHOMN JJIMHBI
0) 3T0 BBIOOPKA, MOJIyYeHHasi U3 00y4yaloleil BLIOOPKH ¢
BO3MO KHBIM IIOBTOPEeHUEM 00HEKTOB
C) 9TO BBIOOPKA, U3 KOTOPOU yJaJeHbl HEU3BECTHBIC 3HAYCHUS
MPHU3HAKOB
Ortsert: 0

3.6 Kakoit nmHbl 6yaet 6yTcTpanupoBaHHasi BeIOOpKa?
a) OoJibLIe ITMHBI UCXOAHOM BBIOOPKH
0) MeHbIIIe JUIMHBI HCXOAHOM BEIOOPKU
€) PaBHOM JAJIMHE HCXOAHOI BBHIOOPKH

OrtserT: ¢

3.7 KakoBa 3aBUCHMOCTH KOPPEISIIUN MEXKY JIePEBhIMH B
cllyyaifHOM Jiece OT nmapamMerpa q (pa3Mep Ci1y4aiiHOro MoJMHOXKECTBA
MPU3HAKOB)?

a) Uem MeHbl1€E ¢, TEM OOJIbIIE KOPPEIALUs

0) Yem Oouib1e q, TeM 00JIbIIIE KOPpPeIsIHs

¢) JlaHHBIN TapamMeTp HE BIUSIET Ha KOPPEISITUIO
OtBert: 6

3.8 I'pamueHTHBIN CIYCK — 3TO * TIPH UCITOJIb30BAHUH B MAIITHHHOM
o0y4yeHuun
a) aJIrOPUTM ONTHUMU3AIUN IAPAMETPOB MO/IEJIH
0) anTopuUTM MOMCKAa MUHUMAJIBHOTO 3HAYCHUS
TUTIEpIIapaMETPOB
C) QJITOPUTM ONTUMHUBAINHN APXUTEKTYPBI MOJCIIH
) aITOPUTM MOMCKA MAKCUMAIILHOTO 3HAYeHUsI (PYHKIIUU
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oTeph
OTBeT: a

3.9 Kakoii "neBu3" y mapagurmel aHcaMOIupOBaHUs?
a) MHoro ciadbIx Mojeseil 1aéT pe3yabTar Jy4lle, 4YeM
0/IHA CUJILHASI
0) MHoOro cuibHBIA MOJIENE BMecTe JAa€T BO BCEM JIYUIIUI
pe3ynbTat
¢) MHoro mopenei qaét xyxe pe3yibTar, 4eM OJHa
Otser: a

3.10 Omuenka koppemsiiun 1o [Tupcony okazana 3HaueHue 0 MexIy
nepeMeHHbIMU. YTO 3T0 03HavaeT?
a) [lepeMeHHbIe HEe UMEIOT JIMHEHHONH B3aUMOCBA3H
0) IlepeMeHHbIC UMEIOT HEJIMHEWHYIO B3aUMOCBS3b
c) [lepemenHble HE UMEIOT HETMHEHHYIO B3aMMOCBSA3h
n) [lepemeHHbIE IMEIOT MAKCUMAIIbHYIO JIMHEHHYIO
B3aMMOCBS3b (TaK KaK 3HaYeHHE OIIEHKH | - OTCYyTCTBUE
B3aUMOCBSI3H)
OtBerT: a

3.11 Jlns yero mpuMEHSIETCSl KPOCC-BaTHIAIM:
a) [louck oNTUMABHBIX THIEPNIAPAMETPOB MPH MAJIOM
KOJIMYeCTBe JTAHHBIX ISl 00yYeHH s
0) Ilonck onTUMaNbHBIX TUIIEPIIAPAMETPOB MIPU OOJIBIIIOM
KOJIMYECTBE JaHHBIX Ui 00y4eHUS
¢) [Touck onTUManbHBIX TUNIEPIIAPAMETPOB IPU OTCYTCTBUH
JaHHBIX JUJIS O0y4eHUs
1) UToOBI HE HCTIOIB30BATh TECTOBYIO BHIOOPKY 7Sl OLEHKU
METPHK
OrtBer: a

3.12 B gewm 3akiro9aeTcss METOJT CITYIaifHBIX ITOANPOCTPAHCTB?
a) ['enepanus cimyyaifHOTO MOAMHOKECTBa 00yyaromen
BBIOOPKH 7151 1ajibHENIIEro o0y4eHus 6a30BOro ajropuTMa
0) ITosryuenne cry4aifHOr0 MOAMHOKECTBA U3 HCXOAHOIO
KOJIMYeCTBA NPU3HAKOB /1JIs1 1a/IbHelIero o0y4eHus
0230BOro aJIrOpUTMAa
c¢) 'enepanus cmyyaifHOTo MOAMHOKECTBA Oa30BBIX ANTOPUTMOB
JUIS TTOJIy4€HNUsl arpErMpOBaHHOrO pe3yibTaTa
Ortsert: 0

3.13 Kaxas U3 METpUK Jy4Ile MOAXOIUT /Ul OUCKA CHIIbHBIX
(OonpLINX) OIIMOOK MOJEH B 3ajau€ PErpecCuu:

a) RMSE

0) MAE

c) R"2

n) F1
Orser: a

3.14 JlomycTuM, MbI MIpe/IcKa3bIBaeM COpPT LIBETKOB (0aMH U3 Tpex: F,
G, E) u ouenuBaeM metpuki kiacca F.
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Kakoii u3 noka3zateneil knaccuukannuy oTpaxaer KOJTHIeCTBO
MMpaBUJIbHO NPECACKAa3aHHbBIX OTBCTOB OLICHUBACMOT' O KJIaCC.

a) True Positive

0) False Positive

c¢) True Negative

n) False Negative
OrtBer: a

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

3.16 Ilpu HanM4MU CHIIBHOTO IEpeKoca KIaccoB MO LIeJIeBOi
nepemenHoit (1000 3ammceit kmacca A u 40 3anuceit kiacca b) kakas
U3 METPHUK MOYKET HCKA3UTh OIEHKY pa0O0ThI MOICIN?

a) accuracy

0) recall

c) precision

n) F1
Otser: a

3.17 Kak 6opothcs ¢ adpdexToM nepeodydacHus ?

a) Cnesnarb MojeJb npoiule (MeHee KOMILIEKCHOM)

0) B3aTh MeHbIIIE TaHHBIX

¢) Cnenatb MOJEIb Cl0XKHEe (00JIee KOMIIJIEKCHOM)

1) [IpoBepsATH METPUKH TOJIBKO MO 00yYarolel BEIOOpKE
OtsBer: a

3.18 Kaxk cBsi3aHbl My COO0H MIOTHOCTh paclpeieeHus U
byHKLUSA pacnpeaeneHus’?
a) IlnoTHOCTH pacnpenesieHust - 3TO NPOU3BOAHAs (yHKIHMH
pacnpeneneHus
0) OyHKIHS pacpeesIeHHs - 3TO IPOU3BOIHAS INIOTHOCTH
pacnpezeneHus
¢) OTH BETUYMHBI HUKAK HE CBSI3aHbI
OtgerT: a

3.19 B uem 3axmouaercs MpaBUIo TPEX cUrm?
a) Tpu cpeaHEKBaIpaTUYECKUX OTKIOHEHUS - 3TO
JIOBEPUTENbHBIN HHTEPBAI [ MAaTEMaTHUECKOTO OKUIAHUS
0) BeposiTHOCTB TOrO, 4TO Ci1y4aiiHAasl BeJIMYMHA NIPUMET
3HaYeHMe, OTKJIOHSoIIeecss 0T MATEMATHYeCKOro
OKHJIaHUS 00JIbIIIe YeM HA TPH CPeAHEKBAIPATHYECKHUX
OTKJIOHEHUsI PpeHeOpesKuMo MaJjia
¢) Tpu cpeaHeKkBaIpaTUYECKUX OTKIOHEHHUS - 3TO MaKCHUMAaJIbHO
BO3MO’KHOE 3HAYEHUE CIIy4alHOUN BEIMYHUHBI
OtBer: 6

3.20 K xaxomy Ty npu3HAaKOB BbI OB OTHECTH pOCT YenoBeKa (B

19




cMm)?
a) bunapnsrii
0) BemecrBeHHbIH
¢) KareropuanabHbiit
1) IopsimkoBbIit
Otsert: 0

3.21 K xaxomy Tumy npu3Haka Bel Obl OTHECTH IBET IJ1a3 4eaoBeKa?
a) bunapHsrit
0) BemecTBeHHBIM
¢) KareropuajabHblii
1) TopsiakoBblit
Otser: ¢

3.22 Kakoli U3 MoJX0/I0B PEeryJsipu3aIiiy MO3BOJIsIET OOHYJIUTh Beca
JUHEWHON MOJIENH, TEM CaMbIM MOKa3aTh HEHY)KHOCTb MpU3HaKa?

a) Jlacco

0) L2

¢) Pumx

1) Tuxonona
OtgerT: a

3.23. MoXeT JI1 peniaroniee 1epeBo BOCCTAHABINBATh HEIIMHCHHBIC
3aBHCHMOCTH?

a) Jla

0) Her

¢) Tonabko HEKOTOpHIE
OTBeT: a

3.24 B uéwm 3akiro9aeTcss OCHOBHOE pa3lIndue CIyJaiHOTO jeca U
O3rruHra Ha 1epeBbsIX pelIeHU?

a) B cayyaitHOM J1ece 11d KasKA0ro pa3oMeHus NPU3HAKHU
BBIOMPAIOTCS M3 HEKOTOPOIO CJY4YaiiHOI0 MOJAMHOKeCTBa
NMPU3HAKOB

0) B cyuaitHoM nece oOydeHue uAET Ha OyTCTpalipPOBAHHOMN
BBIOOpKE

¢) DT 7Ba METO/Ia HUYEM HE OTJIMYAIOTCS

OtgerT: a

3.25. Kakwue nmpocTble MOJIeH UCTIOIb3YeT METO/I CITyYaiHbIX JIECOB B
Ka4eCTBE OCHOBBI:

a) Pemiaromme aepeBbs

0) JIuneitnas perpeccus

¢) Jlorucruueckast perpeccus

1) MoJiens OmopHBIX BEKTOPOB
Orser: a

3.26 B 4yem 0coOEHHOCTh CTOXAaCTHYECKOTO TPaJUEeHTHOTO CITycKa?
a) 'paanenT pyHKUMH KayeCcTBa BHIYMCIAETCHA TOJIBKO HA
OHOM CJIy4ailHO BBIOPAHHOM 00BbeKTe 00y4aromiei
BbIOOpPKH
6) I'pagnenTt QyHKIMK KayecTBa BHIYHCISETCS CO CIy4ailHO
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BBIOPAHHBIM IIATOM
¢) 'paaurieHT BRIUUCISETCS TSl CIIy9aitHOW (PYHKITMU KauyecTBa
OtBerT: a

3.27 Kaxas u3 3a/1a4 npearnosaraeT BOCCTAaHOBJICHHE MOJIEIBIO
3aBHCUMOCTH B JIAHHBIX IIyTEM MPHOIMKEHHS TPECKa3aHIi MOJIEIN
K 3HaYEHUSM B 00Yy4arOUINX JAHHBIX:

a) perpeccus

0) knaccudukanus

C) KJacTepu3anus

1) IPOKpAaCTUHALUS
OtserT: a

3.28 Kakas u3 3a/1a4u nperonaraeT MOMCK HAWTy4Iero pa3aeacHus
JIAHHBIX B MPOCTPAHCTBE MPU3HAKOB?

a) kiaaccupurkanus

0) perpeccust

C) KJIacTepu3anus

1) BaJIMIALIHsT
OrtBer: a

3.29 IIpusnak Grade umeer cienyroniie yHUKaibHble 3HaYeHUS: 1, 2,
3,4, 5 1 oTpaxkaeT OLIEHKY 3a TECT CTyAeHTOB. Onpeenure THII
MpU3HAKA!

a) HomuHanbHbI KaTeropruaibHbIN

0) IocaienoBaTebHBIN KATEropuaJbHBIH

¢) YucneHHbIi

1) JluxoTomMuueckuit

e) Her npaBuiibHOTO OTBETA
OrtBerT: a

3.30 B kaxoMm U3 cmy4aeB UMEET CMBICII CPa3y UCKIIOUYUTH KOJIOHKY
JTAaHHBIX

a) Bcsl K0JI0HKA MMeeT OJIHO U TO Ke 3HAYeHHUe

0) B KonoHKe KaXk/10€e 3HaUECHUE - YHUKAIbHOE (BEIIECTBEHHBIC

YuCIa)

¢) Kononka umeeT iBa yHUKaIbHBIX 3HAYEHUS

1) Kononka cogep uT cTpoku
OtBerT: a

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HpPOIEeNyphl  OIICHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTUpYyHOIIMX NOPSAAOK M MPOLEAYPY
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NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluu 00y4JaroImuXcs
I'VAIL

11. Meroauyeckue yKa3aHus I 00y4JarOmUXCsl IO OCBOCHUIO TUCIUILUIMHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpPEMEHHON JEKIMH B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBICHUE O AUCLUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe HOPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K INpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYecKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3jIMuYHBIX
dbopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIAATHCA JEMOHCTpAlUUed CIIAWIo0B W
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIHNOHHOIO MaTepuara:

Jlekumss cocrouT M3 TPEX OCHOBHBIX 4YacTE€il: BCTYNMTEIBHOW, OCHOBHOM H
3aKJIFOYUTEIBHOM.

BerynurenbHas yacTh onpezienseT Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOPHIO. B 3TON 4YacTH JEKIUHU W3JIaraercs aKTyalbHOCTD,
OCHOBHasl Uesl, CBSI3b JAHHOW JIEKIUHU C MPEAbIAYIIMMH 3aHSATHSIMH, €€ OCHOBHBIE BOIPOCHI.
BBenenue 10KHO OBITh KPATKUM U IieJIEHANPaBICHHBIM.

B 0CHOBHOWM 4YacTH JEKUMH peaqu3yeTcsi HAYYHOE COJEpKaHUE TEMBI, BCE TIJIABHbBIC
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa J0Ka3aTeNbCTB C MCIIOJIb30BaHHMEM Hauboiee
1eJ1ec000pa3HbIX METOIMYEeCKUX NMpUEMOB. Kaxiblii yueOHbIN BOIPOC 3aKaHUMBAETCS KPAaTKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOASIIMMU CTYACHTOB K CIEIYIOIIEMY BOIPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LeNNblo 00001maTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBeplas €€ KaK LEJT0CTHOE TBOPEHUE.

OTtaenpHble BUBI JIEKUHUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJAEpPKAHHIO, TaK U

IO CTPYKTYpE.

11.2. Metoauueckue ykazaHUs Uisi OOYYaIOIIMXCS O TPOXOXKIACHHUIO MPAKTHUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpoIiecca, 3aKJIF0YArIIasICs B BEIOJIHEHUH O0YJaOIIMMUCS TIOJT PYKOBOJICTBOM TPETIOIaBaTEeIs
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KOMILIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JVCIUITINHBL, IPHOOPETEHUS YMEHUI M HAaBBIKOB, OIBITA TBOPUYECKOM IESITEIBHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS ISl 00yUaroIIerocs siBIsSETCS MPUBUTUE OOYUYAIOIIMMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN JEATEIBHOCTH 10 N3y4aeMON TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YaIOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperieHue, yriryOleHHe, pacIIMpeHHe W JeTaau3auus 3HaHUH TNpH PEUICHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE [IO3HABATEJIbHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUN IS
BBITIOJTHEH U 3a/[aHNUH;

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuueckue 3aHATHS TMPOBOJATCS B KOMIBIOTEPHOM KJIACC€ C HCIOJIb30BaHUEM
MaKeTOB TPOTrpaMM pa3pabOTKM W OTJIAAKK MPOrpaMMHOTO OOecredeHus ITUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHaYeHHBIA JUIS KPYMHOMACIITAOHON
00pabOTKH TaHHBIX, TPOTHO3HON aHAJIUTHUKHU U HAYYHBIX BBIYMCIEHUN OT Komnanuu Continuum
Analytics. DOTo OecrutaTHBIA, BKJIIOYas KOMMEPYECKOE HCIIONb30BaHHE, W TOTOBBIA K
UCIIOJIb30BAHUIO B Cpele mpennpusaTus auctpuOytus Python, koTopelii oO0beauHseT Bce
KJIFOYEBbIe OMOIMOTEKH, HEOOXOAUMBIE [T paOOTHl B 00JIACTH HAYKU 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 pe3ynpTaTam Ka)KIOTO MPAKTHYECKOTO 3aJaHHs JOHKEH ObITh MOATOTOBIEH OTUET,
coJiepKaliii HeoOXO0IMMBbIE TEOPETUUYECKUE CBENIEHUS, TUCTUHIU M-IIPOrpaMM, TOCTPOECHHBIE B
MpollecCe BBHIMOJIHEHHS PaldoThl rpaduueckre 3aBUCUMOCTH U T.M. Kaxaplii oT4ET mOIDKEH
COJIep’KaTh BBIBOJBI IO MpOJETaHHOM paboTe M CHHCOK MCIOJIb3YyEMbIX JIOMOIHUTEIbHBIX
UCTOYHUKOB.

Kaxxnoe mpakTudeckoe 3aHATHE 3aBepIIAeTCs coOeceJOBaHHEM C IPEroAaBaTeieM o
MPEJICTAaBICHHOMY OTUETY C BBICTABIIEHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor.

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacuyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONINX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIENOBaHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETATM3allUs TEOPETHYECKMX 3HAHWM, TMOJTYYeHHBIX Ha
JEKITHSIX;

— TOJIyueHHe HOBOM MH(OpMAIMH [0 3Y4aeMOH TUCIUILIMHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1a0opaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

JlaboparopHble pabOTHI, NPETYCMOTPEHHBIE B JaHHOM Kypce, BBIIOJHSIOTCS B
KOMITBIOTEPHOM KJIacce Ha MEPCOHAIIbHOM KOMIIBIOTEPE C UCIIOIb30BAHUEM ITAKETOB MOIECPKKU
pa3paboTKU U OTJAJKH MPOrPaMMHOT0 obecrieueHus Ha s3bike Python.

B mpomecce moaroroBku K jgaboparopHoil  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOIIIE METOJUYECKUE YKa3aHUS M IOBTOPUTH JICKIMOHHBIA MarepHaj, KOTOPBIH
OTHOCHUTCS K TeM€ pabOoThl.

Ilepen HauanmoMm BBIMOJHEHUS PAaOOTHI HEOOXOAMMO CO3AaTh OTACIBHYIO MKy IS
co3laBaeMbIX B paboTe (aiijioB M YCTAaHOBUTH €€ B CHCTEME KaueCTBE TEKYyIlEH NUPEKTOPHUU.
IlyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIMCAHHBIX KUPUIUIALICH.

B mpouecce BbimosHEHUST pabOThl MOJIyYE€HHBIE pE3yJbTaThl pacdy€ToB, JUCTHHTU
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPAaHATHCS Ha
JUCKE JJIs UX JalbHEUIIEero UCIOIb30BaHus pU 0pOpMIIEHUN OTUYETA.

[To oxoHuannu pabOTH HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €TO 3alUTE Ha
CIIETYIOIIEM 3aHSITHH.

CrpykTypa 1 dopma oTdeTa 0 1a00paTopHOi paboTe
OTtuét 0 1a00PaTOPHOI paboTe AOKEH COIEPIKATD:
— (aMUIIHIO, UM M OTYECTBO CTYJICHTA, BBITOJHHUBIIETO paboTYy;
— HOMep y4eOHOU TPYIIIIBI;
— J1aTy BBIMTOJIHEHHS pabOTHI;
— Ha3BaHUe pabOTHI;
— 11eJIb paboTHI;
— KpaTKyro GOpMYJIMPOBKY 3a/1aHus Ha Ja00paTOpHYIO paboTy;
— OCHOBHBIC TEOPETHYECKHUE CBEACHHS M (HOPMYJIbI, HCIOJIH30BABIIHECS B IPOIECCE
BBITIOJTHCHHS paOOThI;
— JIMCTHHTH MIPOrpamMM, pa3pabOTaHHbIE U OTJIAXKCHHBIE B TIPOIIECCE BBHITIOIHEHUS PaOOTHI;
— CXEMBbI, pa3padOTaHHbBIE B MTPOIECCE BHIMOJIHEHHS Pa0OTHI,
— MPH UCTIOJIb30BaHUH JIOTIOTHUTEILHOM JIUTEPATypPhl YKa3aTh CCHIIKH U MPUBECTH CIHCOK
JUTEPaTypHI;
— BreiBofIBI 110 pabore.

TpebGoBanus Kk opopMIIEHUIO OTYETA O JTabopaTOPHOU paboTe

[Tpumep odhopmieHUsT TUTYIBLHOTO JUCTAa OTYETA IO JTaOOpaTOPHOM paboTe MpUBEIEH Ha
caliTe yHMBEPCUTETAa WW.Zuap.ru.

IIpu odopmneHnn oTué€ta O IabopaTOpHON paboTe HEOOXOTUMO MPHUIIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otu€tr 0 Hay4dHO-HCCIeNOoBaTeNnbCcKkoi pabore. CTpykTypa u
npaBuiia OPOPMIICHUS.

[To kaxxmoit mabopaTopHOi paboTe MOKEH OBITh MOATOTOBJICH OTYET B OYMaKHOM U B
aneKTpoHHOM BHje. [locne 3ammTel 1abOpaTOpHBIX PAadOT OTYETHI B OyMaKHOM BHUIE C
MIPOCTABJICHHBIMHU OIIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHOU (opMe TOIKHBI
OBITH BBUIOKEHBI B THMYHOM KaOMHETE ydallerocs Ha caiiTe YHUBEPCHUTETA.

11.4. Metoauyueckue yKa3aHUs UIsI OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUIICS BBIMIOIHSAET PaboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaressi, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.
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B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOGHHUW W CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUH, 00ECIeYMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 1o IUCIUILTHHE.

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO TMPOXOXKIACHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTPHUBAECT KOHTPOJIb KadyecTBa 3HAHUMU
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBIL.

KonTtpons kayecTBa 3HaHUN MPOBOAUTCS B (popMe MHIMBHIYaTbHOTO COOECEIOBAHUS 110
MaTepualy OTIENbHBIX Pa3[esIoB AMCLMILIMHBL, a TAK)KE IPOBEPKU OTYETOB O BBIIOJIHEHUU
IIPAaKTHUYECKUX 3a1aHUM.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOTYT YYUTBIBATHCS IIPU MPOBEACHUN POMEKYTOUHON
arrectauuu. 110JI0OKUTENBHBIA PE3YJIBTAT TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH NA€T CTYACHTY
JIOTIOTHUTENbHBIA Oalll PU MPOBEACHUHM IPOMEXKYTOUHOM arTecTaluu. Pe3ynbTaThl TEKyLIEro
KOHTPOJISI MOTYT YYMTBIBATHCS IIPU ITPOBEIEHUH IPOMEKYTOUHON aTTECTALIUU.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOYHON aTTeCTAllMU OCYLIECTBIIAETCS B
COOTBETCTBUM C TpeboBaHusMu [lonoxxkenuit «O TeKylleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAaeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBONM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
crynentoB B 'Y AIy.

Texymuil KOHTPOJb YCIIEBAEMOCTH IPOBOAUTCS I1OCIE 3aBEPLICHUS U3YUCHMS KaXKI0r0
pasnena qucnumuiHEbl. Metoasl TKY B 3aBUCMMOCTH OT M3ydaeMOro mMaTepualia: IPOBEICHHE
IIPOBEPOUHBIX pabOT B BUJE PELICHUs 3aJau WK TecTupoBaHue B cucteme LMS. IIpumepHsiit
nepeyeHb BOIPOCOB ISl TECTUPOBAHMS, IPEACTaBICHHbIN B Ta0nuie 18, popmupyroTcs nucxoas
U3 colepkaHus mpoineHHoro pasnena. O konkperHou pare TKY, merone nposenenus TKY,
yCIIOBHSIX ycrnemHoro npoxoxaeHuss TKY nmpenonaBarens coobimaer He MO3HEE OJHOW HEACN
JI0 TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH.

11.6. Metoauueckue ykazaHHs IJi OOYYalOLIUXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

IIpomexxyrounass  artectanust  oOyyaroIMXcs — MIpeAycMaTpuBaeT  OLCHMBAaHUE
IIPOMEXKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus 1Mo AucuuIuinHe. OHa IpOBOAUTCS B
dbopme 3K3aMeHa:

Ok3aMeH — (opMa OLEHKU 3HaHWM, MMOJYYEHHBIX O0yYarolmMMcs B MPOLECCE M3YUECHUS
BCEH IMCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENIbHOU paboThl, CIIOCOOHOCTH NMPUMEHSATh
UX JUISl pElIeHHs MpaKTUYEeCKUX 3aJad. OJK3aMeH, Kak IPaBWJIO, IMPOBOJAUTCS B TEPUOJ
DK3aMEHALIMOHHOW CECCUU U 3aBEPIIACTCS aTTECTALMOHHOM OLICHKOW «OTIMYHO», «XOPOLIO»,
«YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTeCTalUM OCYLIECTBIISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OpOMEXyTOuHOW arrectauuu cTyaeHToB ['YAII, oOydarommxcs Mo mporpaMmam BBICILIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIIy.

[IpomexyTouHass aTrecTalus OLIEHUBAETCA MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMocTH. CIHMCOK BOMpOcoB (Tabimumna 15) K mMpoMexyTOYHOM aTTeCTallud YTBEp)KIaeTcs
kadenpoil M BBIIAETCS CTyIEHTaM Juisl O3HaKomuleHus. B ciydae, ecnu CTyneHT 1o
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YBKUTEILHOW MPUYMHE HE BBIMOJIHWI TPEOOBAHUS TEKYILIET0 KOHTPOJIS, EMY HPEAOCTaBIISACTCS
BO3MOXKHOCTb CaTh 3aJOJDKCHHOCTHM 10 NponymeHHsIM TemaMm. PopMa npoBencHUs
IIPOMEKYTOUYHOM aTTECTalMU — IMCbMEHHASI.
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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

27




