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AHHOTaUs

JucuuiuinHa «MamumHHOe oOydyeHHe M aHalM3 JIaHHBIX» BXOIUT B 00pa30oBaTEIbHYIO
pOTpaMMy BBICIIETO 00pa30BaHUs — MPOTPAMMy MArucTpaTyphl IO HAMPABICHHUIO MOJITOTOBKH
13.04.02 «DneKkTpod’HEpPreTuKka M SJICKTPOTEXHHKA» HANpaBICHHOCTH «MEHEIKMEHT B
AIIEKTpOdHEpreTHKey. Jucnummmna peanusyercs kaenpoi «Ne32».

JlucuuiuinHa HauesieHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLIMX KOMIIETECHIIMHI:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI0 [T0JIX0/]a, BEIpabaThIBaTh CTPATEIHIO IEHCTBUI»

OIIK-2 «Cnoco0OeH MpUMEHSATh COBPEMEHHBIE METOJbI HCCIECIOBaHMS, OLEHHBATH H
IPEICTaBIIATh PE3YIbTAThl BBINOJIHEHHON pabOThI»

CopepxaHue IUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C IMPUMEHEHHEM
METOZ0B MAIIMHHOIO OOY4YeHHs M MHTEUICKTYalbHOTO aHajiu3a IaHHbIX IPH pPELICHUU
NPUKIIAJHBIX 33/1a4 B 001aCTH 3JCKTPOIHEPTETUKH U DTCKTPOTEXHUKH.

[IpenonaBaHue OUCHMIUIMHBI IpEAyCMaTpUBaeT clieAyromue (opMbel oOpraHu3anuu
y4eOHOTO MpolLecca: JEKIHH, TPAaKTUIEeCKUE 3aHATHS, CAMOCTOsTeIbHAs paboTa 00yJaromerocs.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYILUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHIupoBaHHOTO 3a4eTa.

OOwiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX exuHuib, 108
4acoB.

SI3pIK 00yUEHUS 110 TUCHUIIIIMHE KPYCCKUI».



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Ilenmp mpenonaBaHWs IUCHMUILIMHBL (OPMHPOBAHHUE Yy CTYACHTOB KOMILJIEKCA
po(eCcCHOHANLHBIX 3HAHWUH ¥ YMEHHUH B 00JIACTH MHTEIUICKTYATbHOT'O aHAIN3a JTAHHBIX.
1.2. JlucumrimHa BXOJUT B COCTaB 00s3aTEILHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeueHp IIaHUPYEMBIX PE3yJILTATOB O0YUEHHUSI 110 JUCIUTUINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesynbpraTe m3ydeHUs AUCHUIUIMHBI OOYYaIOIIUKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WJIM WX 4acTsAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JTOCTUKEHUS TPUBEACHBI B

Tabymue 1.
Tabnuna 1 — [lepeueHb KOMIETSHIIMIA ¥ UHAUKATOPOB UX JTOCTHKEHUS
Kareropus (rpynma) Konn Kon n HanMeHoBaHME HHIUKATOPA
HaMEHOBaHUE
KOMIIETEHIIUNA IIOCTHKEHUS KOMIIETEHIIHU
KOMIIETEHI[UHA
VK-1.J1.1 BeIABIISIET IPUUHHHO-
VYK-1 Criocoben A P
CJICJICTBEHHBIC CBSI3HM U aHATH3UPYET OOBEKT
OCYIIECTBIISATh
N KaK CHCTEMY
KPUTHUICCKHH
AL VK-1.J1.2 ocyuiecTBiisieT NOMCK BApUaHTOB
pEIICHUS TTOCTABJICHHOM MPOOJIeMHOM
PpOOJIEMHBIX
YHuBepcalbHbIC YA Ha CUTYaIlM{ Ha OCHOBE JIOCTYITHBIX ICTOYHHKOB
KOMIIETEHIIUH Y nH(popMaIuy U BEIPaOaThIBAET CTPATETHIO

OCHOBE CUCTCMHOI'O

JeNCTBUH 1715 peleHus poOaeMHON

0JIX0/1a,
CUTYallH
BbIpa0aThIBaTh
VYK-1.J1.3 ymeer aHanu3upoBarh, COXpPaHATh
CTpaTeruio
< o U repenaBaTh UH()OpMAIHIO C
JencTBU
MCTIOJIB30BaHUEM U(POBBIX CPENICTB
OIIK-2 Cnocoben
PUMEHSTh
COBpPEMEHHBIE
METO/IbI OIIK-2./1.2 BbIOMpaeT u NpuUMEHSIET
OobmenpodeccuoHaNbHbIE | UCCIIEA0BAHMS, COBPEMEHHBIE CPEJICTBA IIPE/ICTABICHUS U
KOMIIETEHIIUU OLICHUBATh U 00paboOTKH JaHHBIX, UCHIOIb3YET aJITOPUTMBbI
IIPEJICTaBIISTh MaIIMHHOT'O O0y4YeHuUs
pe3yJbTaThl
BBIIIOJIHCHHOU
paboThHI

2. Mecro nuctutuinHbEL B cTpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCET 63.3I/IpOBaTBC$I Ha 3HaHUAX, paHCC HpI/IO6peTeHHHX O6y‘laIOH_[I/IMI/IC$I
IMpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:
— «MaremMaTuueckue MeTOIbl U MOACIN B HAYIHBIX HCCICAOBAHUAXD,

— «QIEKTPUUECCKHE CUCTEMBI M CETH.

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTCpuajia JaHHOU JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJB30BATHCA IMTPHU U3YUCHUUN APYTUX JUCHHUIIINH:
— «HHTeIIeKTYyaabHbIe CUCTEMBI DHEPT OC6CDC)KCHI/I$I»,

- ((HI/Id)DOBLIC JIBOMHUKH B QJICKTPOSHCPICTUKEY,

— «OQIEKTPUYECCKHE CUCTEMBI M CETH).

Tabnule 2.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Janable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUILTUHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

TpynoeMKkocTs 1o

Bun yuebnoit pabotsl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sarsaTus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 74 74

Buo npomesxcymounoit ammecmayuu: 3ader, b
mubd. 3auger, sk3amen (3auer, dudd. 3au, '

3au.
JK3.**)

IIpumeuanue: xkaHaumaTCKUil Sk3aMeH

Hudod. 3au.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPyIOEMKOCTH JUCIUIUIMHBI IO Pa3J/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI TACLIUIUINHEI Texamu | 113 (C3) AP KII CPC
’ (gac) (gac) (gac) (gac) (aac)
Cemectp 1
Bgenenue 2 0 5
Pazmen 1. 2 4 10
OCHOBHBIE ITOHATHS MAIIMHHOTO 00yYIeHUSI
Pa3ﬂei1 2. 4 4 15
JluHeliHble METO bl KJIACCH(DUKAITUH
i’/[aw:[en 3. 3 3 10
ETPUKH KauecTBa KIacCH(PHUKAINU
Pasnen 4. 2 2 14
Pemaronyie gepeBbst
Paznmen 5. 2 2 15
Kommo3zumust anroputMoB
3akiroueHue 2 2 5
Hroro B cemecTpe: 17 17 74
HUroro 17 17 0 0 74

IIpakTnueckass MOATOTOBKA 3aKJIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUHU
oOy4JalolMMUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHHA.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0nHIIE 4.
Ta6muma 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO IUKJIa




Howmep

Haszpanue u conep:xkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

paszena

1 BBenenue
[Mpeamet nucuMIuIMHEL U ee 3aaaun. CTpYKTypa U coAepikaHue JUCUUILTUHEL. B3anmocBs3b
M3yYaeMOW JUCIHIUINHBI C JPYTUMHU AUCIUTUTMHAMY y4eOHOTO I1aHa. XapaKTeprcTHKa
OCHOBHOM U JONOJHUTEIBHOUN JIUTEPATYPBI

2 OcHOBHBIE NOHATHS MAIIMHHOTO 00y4YeHHS
OO0miast XxapakTepUCTHUKa METOAOB U Pa3/IeioB, BXOISIINX B IPEIMETHYIO 001aCTh -
MarmmHHOe 0o0ydeHne. O0macTs MpUMEHEHHS U 3a]a9H, peIIaeMble TEXHOIOTUIMHU
MAIIMHHOTO 00yUYeHHs, OCHOBHBIE MOHATHUS U 0003HaYeHUs1. OCHOBHBIE OMOIMOTEKH S3bIKa
Python st paGoOTHI ¢ JaHHBIMU

3 JIuHeliHbIe MeTObI KIaccupukanmuu
MeToz cTOXacTHIECKOTO TpaTieHTa IJIs HACTOWKY JIMHEWHBIX KJIacCH(DPHKATOPOB,
perymspu3anus, METOJl ONOPHBIX BEKTOPOB, JJOTHCTHYECKAs pErpeccHs, THHEWHAas PETPecCHs
1 o011e padoThl C TMHEHHBIMA METOAAMHU

4 MeTpuku KayecTBa Kiaccu(puKanuu
Pa3HOBHIHOCTH METPHK KauecTBa OMHAPHON M MHOTOKJIACCOBOW KIJIaCCH(PUKAIINN, CTIOCOOBI
CBCACHU MHOT'OKJIACCOBBIX 3a/la4 K IBYXKJIACCOBBIM, IIPUKJIaJHAAd UHTCPIIpETAIA
Pa3IMIHBIX METPUK.

5 Pemaromue iepeBbsi
HOI[XOZ[I)I K OT60py IIPU3HAKOB, MIPUMCHCHHE MCTO/1a ITIaBHBIX KOMIIOHCHT, AJId IIOHMKCHUA
pa3MepHOCTH.

6 Komno3uuust aaroputMon
Komnosunmu nepeBseB U ciydaifHble Jieca, OCHOBHBIE TOHATHS M IIOCTAHOBKH 33]1a4,
CBs3aHHBIC C KOMITIO3UIIUAMMU, FpaI[I/ICHTHBII‘/'I 6yCTI/IHF.

7 3akiouenne

OCHOBHbBIC T€HICHITUH Ppa3sBUTHUA TEXHOJIOTHI MaIITHHOT'O O6y‘IeHI/I$I

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYTOSMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne

Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |MPAaKTHYECKOM |pasnena

o/

3aHATUN 3aHATUH (gac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI

Cemectp 1

1 | Ba3sosbie GpeitMBOpKH TpymmoBas 4 2,3

s3b1Ka Python:
3HAKOMCTBO C
OCHOBaMM A3bIKa
IPOrpaMMHUPOBAHUS
Python mipu padote B
cpene Spider, Jupyter,
numpy, matplotlib,
pandas, seaborn.

2 | Pewenue 3a1aun rpymmnosas 4 4

perpeccuu:
[TOCTPOEHUE MOAEIN
JIMHEWHOH perpeccuu ¢
HCTIOJIb30BaHHEM
ounmoteku Scikit-learn,
METPUKHU

3 | Pemenue 3anaun rpyImnoBas 3 5

KJIaCCU(UKAIIH:




HeZ000y4eHue,
repeoOyIcHueE,
JIOTHCTHYECKAs
perpeccusi, MeTPHUKH

4 | AnropuTt™msl rpynmoBas
MAaIIMHHOTO O0YYCHHUS:
K- onmmxaiimmx
COCelleH, JepeBbs
pelIeHu

5 | Anroputmsl rpynmoBas
MaIIMHHOTO 00YyYeHHS:
OyTcparl, ciry4JaitHbIi
niec, OyCTHHT, CTIKHHT.
JonoiaHuTeNnsHBIE
MeTOABI 06paboTKU
TAaHHBIX: paboTa C
TEKCTOM, OalieCOBCKUM
KJIACCU(HUKATOP,
npenodpaboTka
JTAHHBIX.

Bcero

17

4.4, JlabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTbH ITPUBEICHBI B TA0IHUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No

wn HaumenoBanue nabopatopHsix paboT

TpynoemMkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJArOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JIMHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero \

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe 7.
Tabmauna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 1,
Bua camocrositensHOM paboTh
qac qac
1 2 3

M3yueHne TeOpeTHIecKoro Marepuasia

50 50
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13)
KontposbHble paboTsl 3a04HuKOB (KP3)
IToaroToBKa K MpOMEKYTOYHOU 14 14




arrectaruu (I1A)

Bcero: 74 74

n.a. /-11.

5. IlepedyeHnb yueOHO-METOUUECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl TSI CAMOCTOSITEILHON PadOThl OOYYAIOUIMXCSl YKa3aHbl B

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp MevYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHUI

KomgecTso SK3EMILULIPOB

Hludp/ B OnOnmoTeke
bubnuorpadudeckas ccpuika
URL aapec (KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)

YK Pamka Cebactbsan, Mupmkanumm Baxua. Python u

681.3.07 MaIIMHHOE 00yYEeHHE: MATMHHOE U TITy0OKOe
obyuenue ¢ ucnosnb3oBanuem Python, scikit-learn u
TensorFlow 2, 3-e u3zn. [ep. ¢ anrn. — CII0.:
«JIlnanextukay, 2020. — 848 c.

YK: XKepon Openwen. [Ipuknaanoe MammHHOEe 00y4YeHHE

681.3.07 ¢ nomornsio Scikit-Learn, Keras u TensorFlow:
KOHIEMIUH, UHCTPYMEHTBI M TEXHUKU JI CO3TaHUS
MHTEJJIEKTYaJIbHBIX CUCTEM, 2-¢ u31.: Ilep. ¢ anri.—
CII6.: OO0 «/lnanextukan, 2020.—1040 c.

YK 004.43 | Ilnac . Bangep. Python mns cnoxsbIx 3anay:

137 HayKa O JaHHBIX U MamMHHOE o0yuyenue. — CII6.:
ITurep, 2018. — 576 c.

YK Jlxomu Ipatuk. McKyCcCTBEHHBIM UHTEIUIEKT €

681.3.07 npumepamu Ha Python.: Ilep. c
anri. - CI16.: OO0 "JInanektuka", 2019. — 448 c.

ISBN Anpnpeac Mromnep, Capa I'sunio. Beenenue B

978-5- MaIMHHOE 00yYEeHHE C TOMOIIBI0 python.

9908910-8-1 | PykoBoACTBO /Ul CHELMAIMCTOB 110 paboTe ¢
nanaeiMH. — M.: U1 «I"eBuccra», 2017. — 393 c.

YK JIyuc Ilenpo Koanso, Bumn Puuapt. [loctpoenue

0004.438 CHCTEM MalIMHHOTO 00y4eHus Ha si3bIke Python. 2-e
uznanue/ nep. ¢ auria. Cauakue A.A. — M.: JIMK
IIpecc, 2016. — 302 c.

YK On6on Kpuc. MamunHoe o0yueHue ¢

681.3.07 ucnonbs3oBanueM Python. Coopuuk peneniros: [lep. ¢
anri. — CII6.: BXB-IlerepOypr, 2019. — 384 c.:
WL

YK 004.62 | Cunen [pBu, Melicman ApHo, Anu Moxamen.

8




Ocnossl Data Science u Big Data. Python u Hayku o
nannabix. — CII6.: [Turep, 2017. — 336 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb OJIIEKTPOHHBIX O0pPa30BATEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJICKOMMYHHUKAIIMOHHOMN ceTn «HTepHeT»
URL aapec HaumenoBanue

http://www.machinelearning.ru/wiki/i | [TpodeccuonanbHbIit ”HPOPMAIIMOHHO-aHATUTUICCKUI
ndex.php?title=3arnaBHasi_cTtpaHuiia | pecypc, HOCBSIICHHBIM MAIIMHHOMY O0Y4YCHHIO,
pacro3HaBaHUIO 00Pa30B U MHTEIUIEKTYaTbHOMY
aHaJM3y JaHHBIX

http://python.org Odunuanbabiii cailT sa3bika Python

https://www.anaconda.com/download/ | Anaconda - {uctpubyrtus Python,

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 POTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MpoIlecca Mo JUCITUILIINHE

[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HammMmenoBanme
1 Omnnaita-kanra «CrpaBoyHMK 10 HayKe 0 JaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 0 MaIIMHHOMY O0yYEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepHallbHO-TEXHUIECKOH 0a3hl



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%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/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynsTuMenuiiHas JEKIMOHHAS ayIUTOPHUS b.M. 21-21
2 | KoMmbroTepHbIi Ki1ace B.M. 31-04

10. Omnenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OICHOYHBIX CpPEACTB I MPOBEICHUS IMPOMEKYTOYHOH aTTeCTaluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Criucok BompocoB K 1ud¢.3auéry;
[IprMepHBIil epedeHb BOIPOCOB JIJIsl TECTOB.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYJaloUIMMHCS TPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIMIA, KOTopas puBecHa B Tadumie 14. B TeueHre cemecTpa MOXKET HCIIOJIb30BAThCS
100-0amnpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctvka choOpMUPOBAHHBIX KOMIIETCHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIMTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKEHHUS C MPAKTHYECKOM
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeJnio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIUATM3UPOBAHHBIX MIOHITHA.

«OTIIMYHO»
GaduTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO H
M0 CYWIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apTyMEHTUPYET HayYHBIC MTOJI0KECHHUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OMIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJAJIe€T CUCTEMOH CIENMAIN3UPOBAHHBIX OHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

10




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

HCYOOBJIICTBOPUTECIILHO
<HC 3a4YTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpU
paccMOTpeHHH pobIeM B KOHKPETHOM HarpaBlICHUH;

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUU 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYYHBIC ITOJI0KCHUS;

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ko
No /it [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa A
UHIMKaTOpa
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bonpocsr muist nudd. 3auera npencrabieHsl B Tadiuie 16.
Tabmuna 16 — Bonpocs! miis qudd. 3avera
Kon
Ne i/m [Tepeuens BompocoB s qudd. 3aueta
WHIMKaTopa
1 1. Ilonsatue «MckyccTBeHHBIM uHTEWIEeKT». TexHonoruu, | YK-1.21.1
KOTOpblE  NIPUHATO  OTHOCHTh K  TEXHOJOI'MAM
MCKYCCTBEHHOTO MHTEIIICKTA.
2. HTennexkTyanbHble 33Jadyd M UX  OTJIMYMUTEJbHbIC
0COOEHHOCTH.
3. OyHKIMM MHTENJIEKTa YelloBeKa. XapaKTepHbIe 4epThl U
CBOWCTBAa €CTECTBEHHOTO HHTEJIEKTa. MBIIUICHHE.
3anaun, peleHue KOTOPBIX CBSI3aHO c
HMHTEIUIEKTYAIBHON J€ATEIbHOCTBIO.
4. TloBeneHueckast TPAKTOBKA MHTEJUIEKTA U IJIaH UMUTALUU
nHTeIuiekTa A. ThropuHra.
5. Ilonstus «Jlanueie» n «3HaHus». OOpaboTKa AAHHBIX B
YCIOBUSIX ~ CYHIECTBEHHOM  aQImpHOpPHOM  HEMOJHOTHI
3HaHUIl 00 anropuTMax MOJyYeHUs TpedyemMoro
pe3yibTara.
6. OGmacti TpUMEHEHHS WCKYCCTBEHHOTO HWHTEJUICKTA.
CaoiicTBa cnaboopMalin30BaHHBIX 33j1ay.
7. OCHOBHBIE 3Tallbl UCTOPUU PA3BUTHUS CUCTEM
HCKYCCTBEHHOT0 MHTeIeKTa. [losiBeHne tepMuHa
«McKkycCTBEHHBIM UHTEIUIEKT». J[Ba HampaBieHU
Pa3BUTHS HCKYCCTBEHHOT'O MHTEJIIEKTA.
2 . Ilonsatne «MamunHoe oOyuenue». Tpu cocraBmsomme | YK-1./1.2
MalIMHHOTO  Oo0yyeHHs. MammHHoe o0ydyeHue U
UCKYCCTBEHHBIN MHTEIIJICKT.
9. OcHOBHBIE BH/IBI MAIIMHHOTO O0YYCHUSI.
10. OOyuenue ¢ yuuteneMm. OCHOBHbIE pelIaeMble 3aJayH.
O6nacTi npuMeHeHUsl.
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11.

12.

13.

14.

15.

16.

OOGyuenne 6e3 yuutens. OCHOBHBIC pelIaeMble 3a7aduH.
Obnactu npuMEHEHusl.

OOyuenne c¢ moxakperieHueM. OCHOBHBIC pelIaeMble
3anauyu. O0acTu NPUMEHEHUS.

OcHOBHBIE 3Tallbl MAIIMHHOTO 00YYCHHMSI, MX Ha3HAYEHUE
U OCHOBHBIE OCOOEHHOCTH.

[IpenBaputenpHas o00paboOTKa JaHHBIX B CHUCTEMax
MalmMHHOrOo  oOyueHus.  Hasznauenwe.  OcHOBHbIE
0COOCHHOCTH.

Oran «OOyueHue» B CHCTEMax MAIIMHHOTO OOyd4eHUs.
[Ipunuunsl  GopMUpOBaHMS TPEHUPOBOYHOIO HaboOpa
JaHHbIX. Mcnosib30BaHWE TNEPEKPECTHOM  MPOBEPKH.
l'unepnapameTpruyeckas ONTUMU3ALMSL.

Oran oueHKH 000O0IIaoIIel CrOCOOHOCTH B CHUCTEMax
ManMHHOro 00yueHus. [ToHATHsS TOYHOCTH (Precision) u
BEpHOCTH (acCuracy) ¢pyHKIMOHUPOBAHUS MOJEIICH.

17.

18.

19.

20.

21.

22.

23.

Oco0eHHOCTH BBIOOPA ONTUMAIBHON MOJIEIH MAaITMHHOTO
oOydeHwus.

TumoBasi 3aBUCUMOCTh MEXKAY CIIOKHOCTBIO MOJCIH
MalIMHHOTO 00yUeHUs U OlleHKoH e€ 3 PeKkTHBHOCTH.

Tumosasi 3aBUCHMOCTb OLICHKH YPPEKTUBHOCTH MO/IEIICH
MalIMHHOTO 00yUeHUs OT pazmepa o0ydJarorei
MOCJICIOBATEIBHOCTH.

Crpoenue u GyHKINU OMOIOTHYECKOTO HEHpOHA.

[Iepcentpon Pozenobmnara. IIpaBuio o0y4deHus
IIepCEnTPOHA.

AnanTUBHBIA TUHEHHBIN HeiipoH. OOyueHue MeETO0M
MaKETHOTO TPAJUEHTHOTO CITYCKa.

AnanTUBHBIA TUHEHHBIN HeipoH. OOyueHue MeETO0M
CTOXAaCTUYECKOr0  TPaJUEHTHOro  cmycka.  MwuHu-
MaKkeTHOE O0y4YeHHeE.

VK-1.]1.3

24,

25.
26.

27.

28.
29.

bubnuoreka  MammHHOrO  OoOyuenms  SCikit-learn.
Pemaembie 3amaun. Peannsyembie MeTOIBI.

Mopenb ToruCTUYECKON perpeccuu u e€ oOydeHue.

Pemenne poOIeMbI nepeoOyueHus METOJIOM
perynspusanuu. L2-perynspuzanus.

MeTtoan OINOpHBIX BEKTOPOB M €ro MCIOJIb30BAaHUE B
3amavax kiaccupukamuu. Knaccudukanus ¢ MATKHAM
3a30pOM.

Monens knaccudukaropa Ha OCHOBE JiepeBa peleHHi.

Knaccudukarop Ha ocHOBe K Onmkaiiimx cocenei.

30. HawmBHbIi OaliecOBCKUH KiIaccHPHUKATOP.

OIK-2.]1.2
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IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BHIITOIHEHHS
B KypCOBOW pabOThI
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMe)ICYTOqHOﬁ arreécralliu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwmie 18.
Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

y Koz
Ne n/mn [IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
1 Yepes kakyro TOUKy nojbkHa poitn ROC-kpuBas B ciiydae VK-1.11.1
ujeaIbLHOrO Kiaccudukaropa? VYK-1.1.2
VK-1.11.3
A) (0,0)
B) (0.1) OIIK-2.1.2
C) @1
ANSWER: B
2 Kaxkoe nepeBo Ha3biBaeTCsi OMHAPHBIM? VK-1.1.1
YK-1.4.2
A) Ecnm ipu ero nocTpoeHNH UCTIONB3YIOTCS TOJIBKO OMHApHBIE
NPU3HAKA YK-1.1.3
B) Eciir oHO miMeeT TOBKO JBa TUCTA OIK-2.1.2
C) Ecan u3 11000¥i ero BHyTpeHHeill BepIIMHbI BIXOAUT POBHO
ABa pedpa
ANSWER: C
3 MOHO T TP IOCTPOCHUH OMHAPHOTO JIepeBa UCIIONIb30BATh VK-1.1.1
HeOUHapHbIE IPU3HAKU? VK-1.]1.2
YK-1.1.3
A) la
B) Her OIIK-2.1.2
ANSWER: A
4 Yro Takoe OyrcTpan? YK-1.11.1
YK-1.4.2
A) 01MH U3 NOXO0I0B K MOCTPOEHUIO NOABBIOOPOK VK-1.]1.3
B) meron o0yueHus OHK.Z ’ )
C) MUHIMH3HPYEMBIH (pyHKITMOHAT -2 1.
ANSWER: A
5 Yro Takoe OyTcTpanmupoBaHHas BEIOOpKa? YK-1.11.1
. . . VK-1.4.2
A) 3TO HEKOTOPBIN CETMEHT 00ydJaromel BEIOOPKH TPOU3BOIBEHON VK-1.]1.3
JUTAHBI o
B) 3T0 BBIOOpKA, MOJIyYeHHAs U3 00y4yaloleil BLIOOPKH ¢ OTK-2.11.2
BO3MO:KHBIM NTOBTOpPeHHEM 00BHEKTOB
C) 310 BEIOOPKA, N3 KOTOPOH YAaJICHbl HEM3BECTHBIC 3HAYCHHUS
NPU3HAKOB
ANSWER: B
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6 Kakoii giunbl Oyaer OyTcTpanipoBaHHas BEIOOpKa? VK-1.4.1
o VK-1.4.2
A) Gombllie UIMHBI UICXOAHON BEIOOPKH VK-1.1.3
B) MeHblIe ATUHBI HCXOTHON BBIOOPKH OHK-.2 /1 )
C) paBHO# JVINHE HCXOAHOI BBHIOOPKH o
ANSWER: C
7 KaxoBa 3aBHCHMOCTb KOPpENALNU MEKIY AEPEBbIMU B CITy4ailHOM VK-1.1.1
Jiece OT mapaMeTpa q (pa3mep CIy4aifHOro MoJAMHOXKECTBa IPU3HAKOB)? VK-1.]1.2
A) YeM MeHbIIIE (, TeM OOJIbILE KOPPEISLHS gﬁkl '?'3 )
B) Yem Gosbiie q, TeM 00J1b1IEe KOPPeIs M 2.1
C) JlanHblif mapamMeTp He BIMIET Ha KOPPETSIHIO
ANSWER: B
8 I'panueHTHBIN CITycK — 3TO * TIPH UCHOJIB30BAHMH B MALTMHHOM VK-1.1.1
o0yueHuH YK-1.4.2
YK-1.1.3
A) aJropuT™M ONTHMHU3ALMHU NAPAMETPOB MOJEIH OIK-2 J1.2
B) anroputm noricka MUHUMaJIBHOTO 3HAUEHUS TUIIEPIIapaMETPOB a
C) anropuT™ ONTUMH3ALUH APXUTEKTYPBl MOAEIH
D) anroputM nomcka MakCMMajJIbHOTO 3HaYEeHUs (PYHKINHU OTEPh
ANSWER: A
9 Kakoii "neBu3" y mapaaurmsl aHCaMOIHPOBAHUS? VK-1.1.1
Lo VK-1.4.2
A) MHoro cj1adbIX Mojesieil JaéT pe3yabTar Jy4ile, YeM OHa
YK-1.14.3
CWJIbHas OITK-2.J1.2
B) MHoro cuibHBIN Mosiesiel BMecTe Ta€T BO BCEM JTyUIIIHIA i)
pe3yapTaT
C) MHoro mofienelt 1aét Xye pe3yibTar, 9eM OJTHa
ANSWER: A
10 Onenka koppernsanuu 1o [Inpcony okazana 3HaueHue 0 Mexay YK-1.1.1
nepeMeHHbIMU. YTO 3TO 03HauaeT? VK-1.J1.2
Lo YK-1.1.3
A) IlepeMeHHbIe HEe MMEIOT JINHEHHOM B3aNMOCBSI3U OIK-2.J1.2
B) [lepemeHHBIE UMEIOT HETMHEWHYIO B3AUMOCBSI3b -2 1.
C) IlepemeHHbIE HE UMEIOT HEMHEHHYIO B3aUMOCBS3b
D) IlepemeHHbIE NMEIOT MAKCUMANIBHYIO JTMHEHHYIO B3aMMOCBSI3b
(Tak KaK 3HaYEHUE OIIEHKH | - OTCYTCTBHE B3aUMOCBSI3H)
ANSWER: A
11 Jli1st 4ero MpUMEHSIETCS KPOCC-BaIUIAIIHs: VK-1.4.1
VK-1.11.2
A) Ilonck onTUMANBHBIX THIIEPIAPAMETPOB NPH MAJTOM VK-1.J1.3
KOJINYeCTBe JAHHBIX JJ1s51 00yUeHust OHK,2 21 )

B) [lonck onTUManbHBIX THIIEPIAPAMETPOB IPH OOIBIIIOM
KOJINYECTBE JAHHBIX [Tl O0Y4YeHUS

C) Ilonck onTUMaIbHBIX THIIEPHIAPAMETPOB MPU OTCYTCTBUH JTAHHBIX

JUTSE 00y4eHus

D) UroOrl He HCTIONB30BaTh TECTOBYIO BHIOOPKY LIS OLIEHKH METPUK

ANSWER: A
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12 B 4eM 3akirouaeTcs METO CIIyYalHBIX MOAMPOCTPAHCTR? VK-1.1.1
VK-1.4.2
A) I'enepanus ciry4aiiHOro NOJAMHOXKECTBA 00y4arolel BBIOOPKHU UL VK-1.]1.3
JanpHenIero o0ydeHus: 6a30BOro anroputMa OIIK-2.]1.2
B) losyyenue ciry4aifHOro MOAMHOXKECTBA U3 HCXOAHOIO
KOJIMYeCTBa NMPU3HAKOB /Il 1aJbHeiero o0y4yeHust 6a30B0ro
aJropuTma
C) 'enepanys cirygaitHOTO TTOIMHOKECTBA 0A30BBIX aJITOPUTMOB IS
MOJIy4YEHUs arperupOBaHHOTO pe3yibTaTa
ANSWER: B
13 Kakast 3 MeTpuK JIydliie HOAXOJUT AJIS TOMCKA CHIIBHBIX (OOJIBIINX) VK-1.]1.1
OHIMOOK MOJIENH B 33/1a4€ PETPECCUH: VK-1.]1.2
B) MAE 2.1
C) R"2
D) F1
ANSWER: A
14 JomyctuMm, MBI IpeAICKa3bIBaeM COPT IBETKOB (oauH u3 Tpex: F, G, VK-1.1.1
E) u onenuBaem MeTpuku kinacca F VK-1.]1.2
Kaxoli 13 nokaszarenei kiaccu(uKanuy oTpaxaeT KOJIMYECTBO VK-1.]1.3
MPaBUIIBHO MPEICKAa3aHHBIX OTBETOB OLIEHMBAEMOTO KJIacC. OIK-2.]1.2
A) True Positive
B) False Positive
C) True Negative
D) False Negative
ANSWER: A
15 Kakas 13 MeTpuk MOXET MPUHUMATh OTPULIATENIBHbIE 3HAYEHHS ! YK-1.1.1
K-1.1.2
A) R"2 i A
YK-1.14.3
B) MAE OIIK-2.]1.2
C) RMSE -2 1.
D) Accuracy
ANSWER: A
16 IIpy HAIMUMKM CUIIBHOIO IIEPEKOCA KJIACCOB I10 LEJIEBON NIEPEMEHHOU VK-1.1.1
(1000 3amnuceit xknacca A u 40 3anuceif kinacca b) kakas U3 METpUK MOXET VK-1.]1.2
MCKa3UTh OLIEHKY PabOThl MOAEH? VK-1.]1.3
A) accuracy OIK-2.1.2
B) recall
C) precision
D) F1
ANSWER: A
17 Kak 60pothes ¢ ahdhexrom nepeodyueHus? VK-1.1.1
. YK-1.1.2
A) CneaaTts Moaeb npoie (MeHee KOMIJIEKCHOI) VK-1.]1.3
B) B3s1b MeHbIIIe JaHHBIX OHK-.2.'Z[. )

C) Cnenates Mojens cioxxHee (0ojiee KOMILIEKCHOM)
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D) IIpoBepsaATs METPUKHU TOJIBKO 1O 0OyUaromei BEIOOpKe

ANSWER: A
18 Kak cBs3anbl Mex 1ty co00i#i mioTHOCTh pactpeneneaus f (X )u VK-1.1.1
¢ynkuus pacnpenenenus F(_x_)? VK-1.]1.2
VK-1./1.3
A) IInoTHOCTH pacnpeneeHus - 3TO NPOU3BOAHASN (PYHKIMHU OIIK-2 1.2
pacnpeeseHust 2.1
B) ®ynkumsa pacnpeaenaeHus - 3T0 MPOU3BOJHAS TUIOTHOCTH
pacrpenencHus
C) OTr BenMMYMHBI HUKAK HE CBSA3AHBI
ANSWER: A
19 B dem 3akimrogaeTcs mpaBmiIo TPEX CUrM? VK-1.]11.1
. VK-1.1.2
A) Tpu cpeaHeKkBaApaTHYECKUX OTKIIOHEHUS - 3TO TOBEPUTEIbHBIN VK-1.1.3
MHTEPBAJ JUII MAaTEMaTHYECKOTO OXKUAAHUS OHK. 5 : )
B) BepositHOCTB TOr0, YTO CJIyYaiiHasi BeJIMYMHA IPUMET -2
3HAYeHHE, OTKJIOHSIONIeecs: 0T MATEMATHYECKOI0 0OKUTAHUSA 00JblIe
4YyeM Ha TPH CPeIHEKBAAPATHYECKUX OTKJIOHEHHS MPeHeOpe KMo
MaJja
C) Tpu cpenHekBaipaTHUECKUX OTKIOHEHHS - TO MAKCUMAIBHO
BO3MOYHO€ 3HAUCHHE CITy4YalHOI BEIHMYMHBI
ANSWER: B
20 K kaxomy Turry npusHakoB Ber Ob1 oTHECIH POCT YenoBeka (B cm)? VK-1.]11.1
VK-1.11.2
A) bunapHbIif A
N YK-1.11.3
B) BemecTBeHHbIii OIIK-2 1.2
C) KareropuanabHblit 2.
D) IopsakoBerit
ANSWER: B
21 K xakomy tumy npuzHaka Bel Obl OTHECTH IIBET T1a3 YeaoBeKa? VK-1.]1.1
YK-1.4.2
A) bunapHBIit A
. YK-1.1.3
B) BemectBeHHBIH OIK-2 1.2
C) KaTeropuaabHblii 2.1
D) IlopsinkoBbrit
ANSWER: C
22 Kaxoit u3 mo1xo/10B peryaspu3aiuy Mo3BoJsIeT OOHYIUTE Beca VK-1.]1.1
JIMHEHHOMN MOJIEIH, TEM CaMbIM IT0Ka3aTh HEHYKHOCTh MPU3HAKa? VK-1.]1.2
A) Jacco YK-1.1.3
B) L2 OIIK-2.1.2
C) Pumx
D) Tuxonosa
ANSWER: A
23 MoskeT 511 perarolee AepeBo BOCCTAHABINBATh HETMHEHHBIE VK-1./.1
3aBUCUMOCTH? VK-1.11.2
VK-1./1.3
A) Jla
B) Her OIIK-2.1.2
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C) Tonpko HEKOTOPBIE

ANSWER: A
24 B 4ém 3akirouaeTcss OCHOBHOE Pa3IHyHe CIIydaifHOTO jeca u VK-1.1.1
O3rruHra Ha JCpPEBbX PEIICHUI? yK-l,I[,z
A) B caryyaiiHOM Jiece U1l KasKAOro pa3oueHns NPU3HAKH gﬁz '5'3 )
BBIOMPAIOTCA M3 HEKOTOPOTI0 CIYYaiHOr0 IOAMHOKECTBA NPU3HAKOB 2.1
B) B cnyuaiinom sece oOyueHue uaET Ha OyTCTpanMpoBaHHON
BEIOOpKE
C) Otm nBa MeTOMa HUYEM HE OTIUIAFOTCS
ANSWER: A
25 Kakue npoctbeie MOJEIN UCIIONB3YET METO CIIyYaiHbIX JIECOB B VK-1.]11.1
Ka4yeCTBE OCHOBBI: VK-1 I[ 2
A) Pemarommue 1epeBbs gﬁkl’)j?’ )
B) Jluneiinas perpeccus 2.
C) Jlorucruieckas perpeccust
D) Mogens ommopHBIX BEKTOPOB
ANSWER: A
26 B 4eM 0cOOEHHOCTB CTOXaCTUYECKOTO I'PAJUEHTHOIO CIIycKa? VK-1.]1.1
VK-1.4.2
A) I'pagueHT pyHKIMH KaYyecTBA BBIYHMCIAETCSA TOJBKO HA OTHOM VK-1.J1.3
cay4aiiHo BLIOpAHHOM 00BbeKTe 00y4alonieil BEIOOPKHU OHK. 5 ’ )
B) I'pagmenT ¢pyHKIMH KayecTBa BRIYHUCISAETCS CO CIyIaiHO -2 1.
BBIOPAaHHBIM LIATOM
C) I'pagueHT BBIUUCTSETCS A Cy4alHOH QYHKIMH KauecTBa
ANSWER: A
27 Kaxkas u3 3aau npenmnonaraeT BOCCTAHOBIEHUE MOJIEBIO YK-1.1.1
3aBHCHUMOCTH B IaHHBIX ITyTeM NPUOIIKEHHS IPEACKa3aHuil MOJIENN K VK-1.J1.2
3Ha4YeHHUSM B 00y4alONMX JaHHBIX: VK-1.]1.3
A) perpeccusi OlK-2.]1.2
B) knaccudukanus
C) kiacrepu3anus
D) npoxpactunanus
ANSWER: A
28 Kakas u3 3aa4 npeamnosiaraet oMCK HAWIydIIero pa3iacicHus VK-1.1.1
JTAHHBIX B IIPOCTPAHCTBE MPU3HAKOB? VK-1.]1.2
A) knaccupuranms gﬁ-Klg[?) )
B) perpeccus 201,
C) kiacrepu3zanus
D) Bamuparms
ANSWER: A
29 IIpusnak Grade umeer crieayronie YHUKaIbHbBIC 3HaYeHus: 1, 2, 3, 4, VK-1./.1
5 ¥ OTpaXkaeT OIEHKY 3a TeCT CTyNeHTOB. OTpeneuTe TUIT TPU3HaKa: VK-1.11.2
. . VK-1./1.3
A)H
) HomuHanbHBIH KaTeropuaibHbIA OTK-2.J1.2

B) IlocaenoBaTe bHBII KaTeropuaJbHbIH
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C) YucneHHsIi
D) duxoTomMudeckuit
E) Het npaBunmsHOTO OTBETa

ANSWER: B
30 B xakoM u3 clly4aeB HMEET CMBICII CPa3y UCKIIOYHUTH KOJOHKY VK-1.11.1
JIAHHBIX YK-1.4.2
A) Best K0JI0HKA HMeeT OHO M TO ke 3HAYEeHHe gﬁﬁ_?; )

B) B xonoHke Kak70e 3HaYCHUE - YHUKAILHOE (BEIIECTBEHHBIC
qHCIIa)

C) Kononka MeeT 1Ba YHUKAITbHBIX 3HAYCHUS

D) KosioHka conepKUT CTPOKH

ANSWER: A

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUTHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabmuie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUESAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUUX TOPSAOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTLIAHBI

11.1. Metoauueckue yKka3zaHUs [JIs OOYYAIOIIUXCS MO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHIO 1O TeMe, a B OCBOCHHHU
dyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOIHSIET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U MHPOPMAITMOHHYI0 (QYHKIUU. JIEKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOU oOjacTu 3HaHUS, €€ MpoOJeMbl, JaeT IEeNbHOE MPECTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATITTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBEHB
KOTOPBIX OINPEIEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIO1aBaTeleM;

— pa3BuTHE MNPO(ECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHS.

— TOsBIIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;
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— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JleknIMOHHBI ~ MaTepuall MOXET CONPOBOXKIATHCA JIEMOHCTpaIMeld CIalIoB W
UCIIOJIb30BAaHUEM pa3aTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKUX JHUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

Jlekuuss coctoUT U3 TPEX OCHOBHBIX YacTeW: BCTYNUTEJIbHOM, OCHOBHOM WU
3aKJIIOYNTEIILHOM.

BerynurensHas 4acTh onpeenseT Ha3BaHUE TEMbI, TUIaH | 11eJb Jeknuu. OHa nmpu3BaHa
3aMHTEPECOBATh W HACTPOUTH ayJUTOpUI0. B 3TOM yacTW JEKIMHM W3JIaraeTcsi aKkTyaJlbHOCTb,
OCHOBHAsl WJesl, CBA3b JAHHOHM JICKIIMU C MPEABIAYIIUMH 3aHATHSIMHU, €€ OCHOBHBIC BOIIPOCHI.
BBenenne 10KHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B OCHOBHOW YacTH JIGKIIUK peATM3yeTCs HAydHOE COJIepKaHHUE TEMBI, BCE TJIAaBHBIC
Y3JI0BBIE BOIIPOCHI, TIPOBOJMTCS BCS CHCTEMa JIOKA3aTeNbCTB C HCIOJIb30BaHHWEM Hamboliee
1€JI€CO00Pa3HBIX METOIUYECKIX MPUEMOB. Kaxkblil ydeOHBIN BOPOC 3aKaHYMBACTCSI KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TOJIBOJISIIIMMHU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JICKITUH.

3akimounTeIbHas YacTh UMEET EeNbo0 00001aTh B KpaTKUX (GOpMYIUPOBKaX OCHOBHBIE
UJIEH JICKIIMH, JIOTUYECKH 3aBepias €€ KaK IeJI0CTHOE TBOPECHHE.

OtaenpHbIe BUIBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAHHIO, TaK U

10 CTPYKTYpE.

11.2. MeTtonu4ieckue yka3aHUs UIsI OOYYAIOIMIUXCS IO TPOXOXICHUIO MPAKTHUECKUX
3aHSTUA

[TpakTHdeckoe 3aHSATHE SBISCTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHM3aiii y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOJTHEHUN 00yJalOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOCHUS HAyYHO-TCOPETUYCCKHX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUH U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTUUECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOleHue, paclldpeHHe M JAeTaju3alus 3HAHUW TpU pelIeHUuU
KOHKPETHBIX 33714,

— pa3BUTHE I[IO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4ueOHOI
JUCITUTLIINHBI,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieyeHue parMOHAILHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIYaTbHOU (Gopm
o0OyueHusl.

TpebGoBanus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTnueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHMEM
NaKeTOB TMPOrpaMM pa3pabOTKM W OTJAAKH MPOrpaMMHOI0O obecreueHust JUCTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubytuB Python, npenHazHaueHHBId a1 KpPYMHOMACIITAOHOM
00pabOTKH TaHHBIX, TPOrHO3HON aHAJIMTUKH U HAyYHBIX BBIYHMCIEHUN OT KomnaHuu Continuum
Analytics. D10 OecrutaTHbId, BKJIIOYas KOMMEpPYECKOE MHCIIONb30BaHME, U TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejie mpennpustus auctpuOytus Python, koTopelii o0beauHsET Bce
KJIIO4YeBble OMOINOTEKH, HEOOXOAUMBIE JUIsl Pa0OTHI B 00JIACTH HAYKU O JaHHBIX, MAaTEMaTHUKU U
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pa3pabotku. Anaconda yxke Brirouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.
[IpakTudeckue 3aHATHS MPEANONAraloT padoTy MO WHAMBUAYAILHOMY 33JIaHUIO,

CBS3aHHOMY C pa3pabOTKOM U OTIAAKON POOOTOTEXHUYECKUX CUCTEM 00pa0OTKU HHPOPMAIIHIH.

[To pe3ynpTaTam KaKIOTO MPAKTHYECKOTO 3aJaHWs JOJDKCH OBITh MOATOTOBIEH OTYET,
coJiepKaliii HeoOXOIUMbIE TEOPETUYECKUE CBEJICHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
MPOIIECCe BHIMOTHEHHS PabOTHl rpaduueckue 3aBUCUMOCTH W T.NM. Kaknelid oT4€T HOKEeH
COJIep’KaTh BBIBOJBI IO MPOJETaHHONW paboTe M CHHCOK MCIOJNb3YyEeMbIX JOMOIHUTEIbHBIX
HMCTOYHUKOB.

Kaxxnoe mpaktuyeckoe 3aHSATHE 3aBepIIaeTcs coOeceoBaHHEM C IPernoaaBaTesieM IIo
MPEJACTABICHHOMY OTUETY C BHICTABIEHUEM OLICHKH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy oOydaromierocss (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE pabovyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0O0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  Y4eOHO-METOANYECKUN MaTepuas Mo AUCLUILIMHE.

11.4. MeTtoauueckre yKazaHus [UIsi OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTHU

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAyCMAaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4aronuxcsi, OCYyIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIeJbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JUCLHUTIITUHBI.

KoHnTponb kauecTBa 3HaHUN NPOBOAUTCS B (hOpME MHIAMBUIYaIBbHOTO cOOECe0BaHus 1O
MaTepuany OTAENbHBIX pa3/leNioB AUCUUIUIMHBI, & TAK)K€ MPOBEPKUM OTUETOB O BBINOJIHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

Pe3ynbrarhl TEKyIero KOHTPOJIS MOTYT YUYUTHIBATHCA HNPU MPOBEIECHUH POMEKYTOUHOMN
atTectaunu. [lOJOXKUTENbHBIN pe3yabTaT TEKYIIEro KOHTPOJS YCHEBAaEMOCTU JAaeT CTYAEHTY
JOTIOTHUTEIFHBIA Oalll MPH MPOBEICHUH POMEXKYTOUHOM aTTecTaluu. Pe3ynbTaThl TEKYyIIEro
KOHTPOJISI MOTYT YUUTHIBATHCS MPU MPOBEACHUHN MIPOMEKYTOUYHOM aTTeCTAIIHNH.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHOM aTTeCTAalMU OCYLIECTBIIAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylieM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu cTyAeHToB ['YAII, o0ydarommuxcss MO MporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIy.

11.5. Metoauueckue ykazaHus i 0OYYaIOLIUXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTecTaluu

IIpomexxyTounass  artectanusi  OOyyarOIIMXCsl — NpeJycMaTpuBaeT  OLIEHUBaHHE
MIPOMEKYTOUHBIX U OKOHUYATEJbHBIX Pe3ylbTaTOB 00ydeHus 1o AucuuriinHe. OHa MpOBOIUTCS B
dopme nudepeHIIMPOBAHHOTO 3a4ETA.

HuddepenunpoBanublii  3a4eT — 3T0 (opMa OLEHKH 3HAHHWM, TOJyYEeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCIUIUIMHBI, IPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
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paboT, HAy4HO-UCCIIEAOBATEILCKUX PabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTJIIMYHOY, «XOPOILIO», «yIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHON.

Cucrema OLEHOK IIpU IPOBEIECHUU IPOMEKYTOUHOM aTTeCTAalMM OCYLIECTBISIETCS B
cooTBeTcTBUM C TpeboBaHusMU [losnokeHnit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
OPOMEXyTOuHOW aTrrectanuu cTyaeHToB ['YAII, oOydarommxcss MO MIporpaMmam BBICIIETO
oOpazoBanusi» U «O MOIYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.

IIpomexyTouHass aTTecTanus OLIGHMBACTCA 10 pe3yibTaTaM TEKYILErOo KOHTPOJIA
ycrieBaeMocTd. CIECOK BOMpocoB (Tabimuna 16) K IpoMeKyTOYHON aTTeCTAllMM YTBEPIKIAeTCs
Kadeapoil M BbLAAETCS CTYAEGHTAM M O3HakoMJeHusa. B ciywae, ecim cTyneHT 1o
YBOKUTEILHOW MPUYMHE HE BBIMOJIHIWI TPEOOBAHUS TEKYILIETO KOHTPOJIS, EMY IPEAOCTaABIISACTCS
BO3MOXXHOCTb CIaTh 3aJOJDKCHHOCTHM 10 HpOnymeHHbIM TemaMm. Popma npoBeneHUs
IIPOMEXYTOUHOM aTTecTali — IUCbMEHHAsL.
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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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