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AHHOTaIUs

HucuummmHa «MamuHHOe 00y4YeHHe M aHAJIM3 JaHHBIX» BXOJIUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa30BaHUsl — MPOrpaMMy MarucTpaTyphbl IO HAIPaBIECHUIO MOJITOTOBKU
13.04.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHUKA» HAIPABIEHHOCTH «MEHEIKMEHT B
3JIeKTpO3HEepreTukey. Jucuummaa peanusyercs kadeapoit «Ne32».

JucuuminHa HameneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

VYK-1 «CrnocoOeH oOCyIIEeCTBIATh KPUTUYECKHA aHaau3 MPOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO IOJIX0/a, BEIpaOaThIBaTh CTPATETHIO JCHCTBUN

OIIK-2 «CrocoOeH TpUMEHSATh COBPEMEHHBIE METOAbl HCCIICIOBAHMS, OICHUBATh H
MPEJICTABIISITh PE3YJIBTATHI BHITTOJIHEHHOW paObOThDY

CopepxaHue NUCUUIUIMHBI OXBaThIBA€T KPYI BOMPOCOB, CBS3aHHBIX C MPUMEHEHHEM
METOJIOB MAIIMHHOTO OOy4YeHHUsT W WHTCIUICKTYyallbHOTO aHaiW3a JaHHBIX MPH PEIICHUU
MPUKIIAIHBIX 33714 B 00JIaCTH IEKTPOIHEPTETUKH U INEKTPOTEXHUKH.

[IpenogaBanue AUCHUILIMHBI MPEAyCMaTpUBAET cleAyronme (OpMbI  OpraHHU3AINH
y4eOHOT0 Mpoliecca: JEKINH, IPAKTHUYECKHUE 3aHITHS, CAMOCTOsTeNIbHAs paboTa 00yJaroIIerocs.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIMHBI COCTaBIsCT 3 3adeTHhIX eawHmibl, 108
YacoB.

SA3bIK 00yUeHUS 110 AUCIUIUIMHE «PYCCKUNY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE

1.1. Tlenmp mpenonaBaHWs IUCHMIUIMHBL (OPMHUPOBAHUE Yy CTYJICHTOB KOMILIEKCA
npo(ecCHOHANLHBIX 3HAHUH ¥ YMEHUH B 00JIACTH MHTEIUICKTYaIbHOTO aHAIN3a TAHHBIX.

1.2. JlucuMrimHa BXOJUT B COCTaB 00s3aTEILHON YacTH 00pa30BaTEIbHOMN MPOTPaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb IIaHUPYEMBIX PE3yJITATOB O0YUEHHS 110 JUCIUTLINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare M3ydeHUs NUCHUILIMHBI OOYYAIOLIUICS JODKEH 00JIalaTh CICIyOIUME
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpymnmna) Konx 1 HauMeHOBaHME HHIUKATOpA
HAaUMEHOBAHUE
KOMIIETEHIINH JOCTUKEHHS] KOMITETEHIIUU
KOMIIETCHIINH
VK-1./.1 BbIsIBIII€T IPUIUHHO-
YK-1 Cnocoben A P
CJIE/ICTBEHHBIC CBSA3H U aHATU3UPYET OOBEKT
OCYLIECTBIISATh
. KaK CUCTEMY
KPUTHYECKHI
AHAILIS VYK-1./1.2 ocyuiecTBisieT HOMCK BApUAHTOB
peILIeHHs TOCTABICHHOM IPOOIEeMHOI
POOJIEMHBIX
YHuBepcanbHbIe cHTyami Ha CUTYallM{ Ha OCHOBE JIOCTYITHBIX HCTOYHHUKOB
KOMIIETEHIIUU Y nH(OpPMALIUU U BEIPA0ATHIBAET CTPATETHIO
OCHOBE CUCTEMHOT'0 " . .
JIEeNCTBUI 1715 petieHus npoOIeMHON
M0JIX0/1a,
CUTyaluu
BbIpa0aThIBaTh
YK-1./1.3 ymeeT aHau3upoBaTh, COXpPAHITh
CTpaTeruio
9 . U TiepeaBaTh HHMOPMAIHUIO ¢
neicTBUi
MCIOJIb30BaHUEM IIM(POBBIX CPEICTB
OIIK-2 Cnocoben
MPUMEHSITh
COBpPEMEHHBIE
METO/bI OIIK-2.J1.2 BeIOUpaeT U MpUMeHseT
Ob61enpodeccuoHanbHble | HCCAEA0BaHUSA, COBPEMEHHBIE CPEJICTBA MIPE/ICTABICHUS U
KOMIIETEHIINH OLICHUBATh U 00pabOTKM JAHHBIX, HCHOIb3YET AITOPUTMBI
MPEJICTaBIISTh MAaIIMHHOTO 00yUYeHus
pE3yJIbTATHI
BBITTOJTHEHHOM
paboThI

2. Mecro nucuumianssl B ctpyktype OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyUYaIOITUMUCS
IIPYU U3YUYEHHUH CIEAYIOUINX AUCIUTLINH:

— «MaremaTnueckre METO/Ibl U MOJIEJN B HAYYHBIX MCCIEI0BAHUAXY,

— «QJIEKTPUYECKUE CUCTEMBI U CETHY.

3HaHMs, TIOJyYEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIOJIb30BaTHCS MPU U3YUEHNUU APYTUX JTUCLHUIUIAH:

— «/HTenneKkTyaabHble CHCTEMbBI YJHEPrOCOEPEKEHUS ),

— «udpoBbie IBOWHUKH B IIEKTPOIHEPIETUKEY,

— «DNEeKTpUYECKUE CUCTEMBI U CETH.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Janaple 00 o0meM oO0beMe TUCIUILIMHBI, TPYIOEMKOCTH OTAENBHBIX BHUIOB yUeOHOM
paboTHI TTO TUCITUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO ceMeCTpaMm) MPeICTaBICHBI B
Taodmmie 2.




Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpaM
Nel
1 2 3

Oobwan mpyooemKocmsp OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/Ie sansarus  (113), 34 34

qac

naboparopusie padbots (JIP), (dac)

KypcoBoii nmpoekt (pabora) (KII, KP), (4ac)

9K3aMeH, (Jac)

CamocmoamenvHnas paboma, Bcero (dac) S7 o7
Buo npomesxcymounoi ammecmayuu: 3auer, Tindd

madd. 3ager, sk3amer (3auer, Judd. 3aug, ' Hudd. 3ad.
K3 %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH IUCHUIUIMHEI IO pa3/enaM U BUIAaM 3aHATHH.
Pa3nenbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TMCIMILINHBI, UX TPYA0EMKOCTh

Paspgenbl, TeMbl AUCLMUILTAHBL Jexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cewmectp 1
Beenenue 2 0 4
Pazmen 1.
2 6 8
OCHOBHBIE MMOHATHSI MAIIIMHHOTO 00YYEHHS
Pasnex 2. 4 10 12
JIHeWHBIE METOJIBI KJIACCU(DHMKAIIMH
Paznen 3. 3 8 10
MeTpHKH KayecTBa KiIacCU(pUKAIIUK
llzawen 4. 2 6 9
CIIAIONIHE JIEPEBDSI
§a3/:[en 5. 2 4 10
OMIIO3UIIUS aJITOPUTMOB
3akiroueHue 2 0 4
Hroro B cemectpe: 17 34 57
Htoro 17 34 0 0 57

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
0o0yyarolMMHUCs  OIpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ayei
npoeCCUOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanne pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3aeyoB U TeM JEKIIMOHHOTO [TUKIIa




Howmep
pasnena

Haspanue u copepxkaHue pa3iesioB U TEM JICKUMOHHBIX 3aHATHI

1

BBenenue

[IpeameT nucuuIuInHbL U ee 3aaaun. CTpyKTypa U coep KaHue TUCUUILTHHBL. B3auMocBs3b
M3y9aeMOU TUCIUILTUHBI C PYTHMHA AUCIUTUTMHAMH y4eOHOTO IIaHa. XapaKTeprCcTHKa
OCHOBHOM U JIONOJIHUTEIHHOM JINTEPATYPHI

OcHOBHbIE OHATHS MAIIMHHOTO 00y4eHH s

OO01ast XapakTepUCTHKA METO/IOB U Pa3/ICNIOB, BXOIAIIMX B IPEAMETHYIO 00JIACTh -
MarmmHHOe o0ydeHre. O0racTs MpUMEHEHHS U 3a]a9H, pPEIIaeMble TEXHOIOTUIMHU
MAIIIMHHOTO O0YYCHHUS, OCHOBHBIC MOHATHS 1 0003HaueHUs. OCHOBHBIC OMOIMOTEKY SI3bIKA
Python st paboTHI C JaHHBIMU

JIuHeliHbIe MeTObI Kaccu(PpuKauu

MeToz cTOXacTHIECKOTO TPaTUeHTa IJIs HACTOWKY JIMHEHHBIX KJIacCH(DUKATOPOB,
perysipu3aliys, MEeTo,l OIIOPHBIX BEKTOPOB, JIOTUCTUYECKAsI PErpecCHs, TMHEHHAs perpeccust
1 o011Me padoThI ¢ TMHSHHBIMUA METOJIAMHU

MeTpukn KayecTBa KJIacCH(PUKANNU

Pa3HOBHIHOCTH METPHK KauecTBa OMHAPHON M MHOTOKJIACCOBON KJIacCH(PUKAIINU, CTIOCOOBI
CBCIACHHM MHOT'OKJIACCOBBIX 3a/la4 K IBYXKJIACCOBBIM, IPUKJIaAHAA UHTCPIIPpETAA
Pas3In4YHBIX METPUK.

Pemaromue gepeBbst
HOI[XOZ[LI K OT60py IIPU3HAKOB, MIPUMCHCHHUE MCTO/1d TTIaBHBIX KOMIIOHCHT, AJId ITOHMKCHUA
pa3sMEpPHOCTH.

KoMmno3uuus aaropurmMon
Kommnosunuu nepeBbeB U cirydaiiHbIe Jieca, OCHOBHBIC ITOHATHS U TIOCTAHOBKH 3aJa4,
CBs3aHHBIC C KOMITO3UIIUAMM, I“pa)Z[I/IeHTHBH‘/'I 6yCTI/IHF.

3akiIoueHne
OCHOBHBIE TCHJICHIIMY PA3BUTHsI TEXHOJIOTHH MAITMHHOTO O0YYCHUS

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHI U UX TPYIOEMKOCTH ITPUBE/ICHBI B TAOIHIIC 5.
Tabnuna 5 — [IpakTudeckue 3aHsITHs U UX TPYJI0EMKOCTh

N3 Hux Ne

Ne | Tems! npaktnueckux | @opMbl MPaKTHYECKUX | TpPydOEMKOCTb, |IPAKTHYECKOH |pa3nena

o/

3aHATUN 3aHATUN (uac) MOATOTOBKH, |AUCIUI
(gac) JIUHBI

Cemectp 1

1 | Ba3oBsie GppeliMBOpKU rpyIIoBast 6 6 2

si3pika Python:
3HAaKOMCTBO C
OCHOBAaMM A3bIKa
MIPOrpaMMHUPOBAHUSA
Python npu pabore B
cpene Spider, Jupyter,
numpy, matplotlib,
pandas, seaborn.

2 | Pemrenue 3agaun TpyIITOBast 10 10 3

perpeccui:
MOCTPOCHUE MOJICITH
JINHEHHOM perpeccuu ¢
HCIIONB30BAHUEM
ounuoteku Scikit-learn,
METPUKH

3 | Peurenue 3anaun rpyIIoBas 8 8 4

KJIaCCU(pUKAIIH:
HeJ000y4eHueE,




nepeoOyueHue,
JIOTUCTHYECKAst
perpeccusi, METPHKH

4 | AnropuTtMmsl
MAIIWHHOTO 00yUYeHHS:
K- 6mmxaitmmmx
COCelleH, JepeBbs
pEeLICHUI

IPyIIIOBas

5 | Anroputr™mer
MAaIIMHHOTO O0YYeHHUS:
OyTcparl, cirydaiHbIi
nec, OyCTUHT, CTIKHHT.
JlomomHuTE IbHBIC
MeTOABI 06paboTKU
JaHHBIX: paboTa c
TEKCTOM, OalieCOBCKUM
KJIAaCCU(HUKATOD,
npenoopadboTka
JTAaHHBIX.

rpynmnoBas

Bcero

34

34

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh [IPUBEICHBI B TabuIie 6.
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

No

wn HaumenoBanue nabopatopHbix paboT

TpynoeMkocTs,
(gac)

N3 Hux
MPAKTUYECKOU
MOJrOTOBKH,
(dac)

Ne
paszzena
JIACIIMIT

JINHBI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero ‘

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIIOIHEHUE KYPCOBOM pabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXCs
Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabauna 7 — Buzabl camocToaTenbHONU pabOThI M €€ TPYAOEMKOCTh

o Bcero, | Cemectp 1,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHue TeopeTHuecKkoro MmaTepuania
37 37
qucturiaHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Boinonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Homamaee 3aganne (/13)
KontposbHble pabotsl 3a04HuKoB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU 10 10
arrectanuu (I1A)
Bcero: o7 o7




ma. 7-11.

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUYaOIIUXCS TT0 TUCIUTUIMHE (MOIYJTIO)
Y4eOHO-METOIMUECKNE MaTePHaIbl Il CAMOCTOSITEIBHON paboThl OOYYArOIIMXCSl YKa3aHBI B

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEEH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuectBo 3x3eMiuisipoB
[udp/ B OMONMOTEKE
bubnuorpaduyeckas ccpiika
URL agpec (KpoMe 371EeKTPOHHBIX
IK3EMILUISIPOB)
YK Pamka Cebactbsin, Mupmxanunu Baxun. Python u -
681.3.07 MallTMHHOE O0yYEeHHE: MAIIMHHOE U TTyOOKOE
oOydenue ¢ ucnosip3oBanueM Python, scikit-learn u
TensorFlow 2, 3-e u3zn. Ilep. ¢ anra. — CII6.:
«Inanextukay, 2020. — 848 c.
Y IK: XKepon Openben. [Ipuknaanoe MalinHHOE 00y4YeHHE -
681.3.0 ¢ nomomsto Scikit-Learn, Keras u TensorFlow:
KOHIICTILINY, MHCTPYMEHTBI i TEXHUKH JIJISI CO3JJaHMUS
MHTEJUIEKTyallbHBIX CUCTeM, 2-e u3[l.: Ilep. ¢ anri.—
CII6.: OO0 «unanextuka», 2020.—1040 c.
YK 004.43 | Ilnac /. Bangep. Python mnst ciioxHbIX 3amad: -
1137 HayKa 0 JaHHbIX U MamnHHOe oOyueHue. — CIIO.:
[Tutep, 2018. — 576 c.
YK Jlxomwm IIpatuk. IcKycCTBEHHBIM HHTEIUIEKT C -
681.3.07 npumMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanexktuka", 2019. —448 c.
ISBN Annpeac Mrosutep, Capa I'suno. Beenenue B -
978-5- MalIMHHOE 00yUeHue ¢ momoIIsko python.
9908910-8-1 | PykoBOJCTBO ISl CIICIIUAIIMCTOR TI0 paboTe ¢
naaaeiMu. — M.: U1 «I'eBuccray, 2017. — 393 c.
YK JIync Ilenpo Koanwo, Buuin Puuapt. [loctpoenue -
0004.438 | cucrem MamMHHOTO 00y4eHUs Ha si3bIKe Python. 2-e
nznanue/ nep. ¢ auria. Cauakue A.A. — M.: JIMK
IIpecc, 2016. —302 c.
YK Onbon Kpuc. Mammnanoe o0yueHue ¢ -
681.3.07 ucrnons3zoBanueMm Python. Coopauk perentos: Ilep. ¢
anrn. — CI16.: BXB-Ilerepoypr, 2019. — 384 c.:
Wi.
YIK 004.62 | Cunen [I»Bu, Meiicman Apno, Anmu Moxame. -

Ocnossl Data Science u Big Data. Python u Hayku o
nauubix. — CII6.: ITutep, 2017. — 336 c.




7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHOM ceT «HTepHeT
[epeuenn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAMOHHOW ceTH «HTepHeT», HEOOXOMMMBIX Ui OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTtu «HTepHEeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | IIpodeccronanbHbli HHPOPMAITHOHHO-aHAIUTHYECCKUI
ndex.php?title=3arnaBuas_crtpanuna | pecypc, MOCBSIIEHHBIH MAITMHHOMY O0yUYCHHIO,
pacro3HaBaHUIO0 00PA30B U MHTEIUIEKTYaTbHOMY
aHAIN3y JaHHBIX

http://python.org Odunuanpublii cait s3pika Python

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

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHeUeHUs, HCIOIb3yEeMOTO TPH OCYLIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOTo obecredeHus

Ne i/t HaumenoBanue

1 Anaconda 2020.11 For Windows Installer

2 Python 3.7 version

3 Spyder 4.2.3

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HaumenoBanue
1 Omnnaita-kaura « CripaBodHMK 10 HayKe 0 AaHHbIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 10 MalIMHHOMY O0y4Y€HHUIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW [UIsi  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )

1 MynbTuMeanitHas TeKUUOHHAS Ay AUTOPUS 21-21



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
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10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOH aTTeCTaI[H
10.1. CocTaB OLEHOYHBIX CPEACTBAIS IPOBEIACHUS MPOMEXKYTOUYHOW aTTECTaluU
o0yyaromuxcs Mo JUCHUIUIMHE puBeAeH B Tabiuue 13.
Ta6muma 13 — CocTaB OLIEHOYHBIX CPEACTB JUISL IPOBECHHUS IPOMEKYTOYHOM aTTeCTalluu

By npoMeXyTouHOH aTTecTanuu [TepeueHp OLIEHOYHBIX CPEJCTB
JuddepeHpoBaHHbIN 3a4ET Criucok BompocoB K nud¢.3avery;
TecTsr;
3anauu.

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0aThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIIHIA, KoTopas puBeeHa B Tabumie 14. B TeueHne cemecTpa MOXKET HCIOIB30BAThCS
100-0annpHast ~ mKajla ~ MOMAYJIbHO-PEUTHMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuua 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHbBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEILHO U TPAMOTHO €T'0 M3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIMTEPATYyPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYUYHBIC MOJIOKEHHSI C TPAKTUICCKOM
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJHO BIIAJICET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— oOyuJaroIuiicss TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO H
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIEeCTBEHHbIE OINOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUN 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHII.

«yJIOBJIETBOPUTEITHHO
«3aUTEHO

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrpaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJOKEHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIIECHHUH.

«HCYHOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»




10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocsr (3amaun) nist sKk3ameHa mpeIcTaBlIeHbl B Tadsmie 15.

Tab6muia 15 — Boripocs! (3agaun) 115 2K3aMeHa
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Kon
No /it [Tepedyens BonmpocoB (3a1a4) 1s IK3aMeHa
MHAMKATOpa
VY4eOHbIM IIJIAHOM HE IPEeyCMOTPEHO
Bomnpocs! st nudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabauna 16 — Bonpocs! mia qudd. 3agera
Kon
No /it ITepeuens BonpocoB i nudd. 3auera
UHIMKaTopa
1 1. Ilonsatue «MckyccTBeHHBIM uHTEWIeKT». TexHonoruu, | YK-1./1.1
KOTOpbIE  IPUHATO  OTHOCUTh K  TEXHOJOI'MAM
HCKYCCTBEHHOT'O MHTEJIEKTA.
2. NHTennexkTyanbHble 33Jadyd U UX  OTJIMYMUTEJbHbIC
OCOOEHHOCTH.
3. OyHKIMM MHTENJIEKTa 4esloBeKa. XapaKTepHble YepThl U
CBOMCTBA €CTECTBEHHOIO UHTEIJIEKTa. MBbllUieHue.
3anaun, peleHue KOTOPBIX CBSI3aHO c
MHTEIUIEKTYJIbHOU J€ATEIbHOCTBIO.
4. TloBeneHueckasl TPAKTOBKA MHTEJUIEKTA U IJIAH UMUTALUU
uHTeIuiekTa A. ThropuHra.
5. Ilonstus «/lanueie» n «3HanHus». OOpaboTKa JAHHBIX B
YCIOBHSIX  CyIIECTBEHHOM  alpUOPHOW  HEIOJIHOTHI
3HaHUIl 00 anropurMax IOJyd4eHUs TpedyemMoro
pe3yJbTara.
6. O0Gmacti THpUMEHEHHS HMCKYCCTBEHHOTO HHTEJUIEKTA.
CsoiicTBa crnadodopmann30BaHHbIX 3a/ad.
7. OCHOBHBIE 3Tanbl HCTOPUU PA3BUTHS CUCTEM
HCKYCCTBEHHOT0 MHTeIeKTa. [losBienue TepMuna
«HMckyccTBeHHBIN MHTEIIEKT». J{Ba HampaBieHus
Pa3BUTHS UCKYCCTBEHHOI'O MHTEIIEKTA.
2 8. Ilonstue «MammnHoe oOyueHue». Tpu cocraBmsomue | YK-1./1.2

MalIMHHOTO  o0yueHus. MammHHoe o00ydeHue U
UCKYCCTBEHHBIN UHTEIIICKT.

9. OcHOBHBIE BH/IBI MAIIHHHOTO O0YYCHHUS.

10. OOyuenue ¢ yuutenem. OCHOBHbIE pellacMble 3a/1a4H.
O6nacTi npuMeHEeHUsl.

11. OOyuenue 6e3 yuurens. OCHOBHBIE pelIaeMble 3aJa4H.
O6nacTi npuMeHeHUsl.

12. OOyuenne c mnoakperuieHueM. OCHOBHBIE pelIaeMble
3amaun. O0acTu MpUMEHEHHS.

13. OcHoBHBIE 3TaNbl MAIIMHHOTO O0YUYEHUS, UX HA3HAUCHUE
W OCHOBHBIE OCOOEHHOCTH.

14. TlpenBaputenbHas o00paboTKa JaHHBIX B CHCTEMax
MalMHHOrO  oOyueHusi.  Hasnauenwe.  OcHOBHbIE
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15.

16.

0COOEHHOCTH.

Ortan «OOydeHue» B cHCTEMax MAaIIMHHOTO OOYyYeHHs.
[Ipunuunsl  GopMUpPOBaHHUA TPEHUPOBOYHOTO Habopa
JnaHHbIX. Mcronb3oBaHHE MEPEKPECTHOM IPOBEPKHU.
['unepnapaMerpuyeckas ONTUMHU3ALUS.

Oramn oueHKd 0000IIaroleil CIIOCOOHOCTH B CHCTEMAaX
MamHHOTO 00y4eHus. [ToHsaTHs TOYHOCTH (Pprecision) u
BEpHOCTH (accuracy) pyHKIIMOHUPOBAHUS MOJICTICH.

17.

18.

19.

20.

21.

22.

23.

Oco0eHHOCTH BEIOOPA ONTUMAIBHON MOJIEIH MAITHHHOTO
o0yJeHwusI.

TunoBasi 3aBHCHUMOCTh MEXJIy CIIOXKHOCTBIO MOJIEIH
MaITHHHOTO 00YYEHUS U OLIEHKOH € 3(PPEeKTUBHOCTH.

TunoBast 3aBUCUMOCTb OIICHKH 3 PEKTUBHOCTH MOIEIICH
MAaIIMHHOTO O0Y4YEeHHS OT pa3Mepa o0yJaromien
MOCJIeIOBATEIHHOCTH.

Crpoenue u GyHKIIMH OMOJIOTUYECKOTO HEMPOHA.

IlepcenTpon Po3enbnara. [IpaBuio 00ydeHus
NepcenTpoHa.

AJNlanTUBHBIM JIMHEWHBIH HeWpoH. OOyueHue MeToAOM
MAaKEeTHOTO TPaIMEHTHOTO CITyCKa.

AJlanTUBHBIA JIMHEWHBIA HeWpoH. OOyueHue MeToAOM
CTOXaCTMYECKOTO  TIPaJueHTHOro  cimycka.  MuHU-
MaKeTHOE O0y4YeHHE.

VK-1.71.3

24,

25.
26.

27.

28.
29.

bubnuoreka  mammHHOrOo  oOyuenus  Scikit-learn.
Pemaemsble 3a1aun. Peanusyembie METOBI.

Mozens TIorucTUYeCcKoi perpeccuu u e€ ooyueHue.

Pemienue poOIEMBI nepeoOydeHus METOJIOM
perynsipuszanuu. L2-perynspusamus.

MCTO)I OINIOPHBIX BCKTOPOB MW €ro HCIIOJb30BaAHHUEC B
3amauax kinaccupukanuu. Knaccupukamuss ¢ MITKuM
3a30pOM.

Mogpenb KJ'IaCCI/I(i)I/IKaTOpa Ha OCHOBC JICpCBa peH.IeHHfI.

Knaccugukarop Ha ocHoBe K Oiikaiiinx coceiei.

30. HauBHblit 6aliecoBckuil KaaccuukaTop.

OIIK-2./1.2

Ilepeuenn

TeM Ui KYpCOBOTO MPOEKTUPOBAHMSI/BBIMOIHEHUS KYpPCOBOH pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO MTPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM paOOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/m .
KypCcOBOH pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI AJId OpPOBCACHUSA HpOMe)KYTO‘IHOfI arrécraliin B BHUHAC TCCTUPOBAHUA

npeJIcTaBIeHbI B Ta0nuie 18.




Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

13

Ne n/mt [IpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB Kon
B P p P P HHJIMKATOpa
1 Yepes kakyro Touky jgoipkHa npoitn ROC-kpuBas B ciiy4ae VK-1.11.1
UAEaNbHOrO Kiaccuduxaropa? VK-1.]1.2
YK-1.11.3
A) (0,0)
B) (0,1) OIIK-2.1.2
C) @1
ANSWER: B
2 Kaxkoe nepeBo HazbiBaeTCsi OMHAPHBIM? VK-1.11.1
YK-1.4.2
A) Ecni ipu ero mocTpoeHUH UCIIONB3YIOTCS TOIBKO OMHApHBIE VK-1.]1.3
NpPU3HAKU OITK ’ 5 ’ )
B) Ecniu 0HO MeeT TONbKO ABa JIHCTa 2.1
C) Ecan u3 11000¥i ero BHyTpeHHeill BepIIMHbI BIXOAUT POBHO
ABa pedpa
ANSWER: C
3 MOHO 71 [TpHU IOCTPOCHUH OMHAPHOTO JIepeBa UCIIONIb30BATh YK-1.]1.1
HeOWHapHbIE TPU3HAKU? VK-1.]1.2
YK-1.1.3
A) la
B) Her OIIK-2.1.2
ANSWER: A
4 Yro Takoe OyrcTpan? VK-1.1.1
YK-1.4.2
A) 01MH U3 NOAXO00B K MOCTPOEHUIO NOABBIOOPOK VK-1.J1.3
B) meron o0yueHus OHK'Z ) )
C) MUHUMM3HPYEMBIH (QYyHKIIMOHAT 2.1
ANSWER: A
5 Yro Takoe OyTCcTpanmupoBaHHas BEIOOpKa? YK-1.11.1
. . . YK-1.4.2
A) 3TO HEKOTOPBII CErMeHT 00yYaroIIei BEIOOPKHU MMPOU3BOILHOM VK-1.]1.3
JUIUHBI b
B) 310 BBIOGOpKA, OJYyUYeHHAs U3 00y4yarouleil BbIOOPKH ¢ OIIK-2.71.2
BO3MO:KHBIM MOBTOPEHHEM 00bHEKTOB
C) aT0 BBIOOpKA, U3 KOTOPOH yIajieHbl HEU3BECTHBIC 3HAUCHUS
HPU3HAKOB
ANSWER: B
6 Kakoii aiunbl Oyet OyTcTpaniupoBaHHas BbIOOpKa? YK-1.4.1
VK-1.11.2
A) Ooublile UTMHBI HCXOHON BBIOOPKHU VK-1.J1.3
B) mMenbIIe JUTMHBI UICXOAHOW BEIOOPKH OHK:2 21 )
C) paBHO#i AJTUHE UCXOHOMH BHIOOPKH A
ANSWER: C
7 KakoBa 3aBUCUMOCTb KOPPEJISIIUU MEXKY AEPEBBIAMU B CIIy4YaliHOM VK-1.1.1

Jece oT mapaMeTpa q (pa3Mep CiIy4aifHOro moJMHOXECTBA IPU3HAKOB)?

VK-1.]1.2
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A) YeM MeHbILE g, TEM 0OJIbIIE KOPPEIALUS VK-1.J1.3
B) Uem GoJible q, TeM 00J1blie KOppeIsiuus OIIK-2./1.2
C) JlanHblif mapamMeTp He BIMIET Ha KOPPETSIHIO
ANSWER: B
8 I'pamueHTHBIN CITycK — 3TO * TIPU MCHOJIB30BAHMH B MALTHHHOM VK-1.1.1
o0yueHun YK-1.4.2
VK-1.11.3
A) aJropuT™M ONTHMHU3ALMHU NAPAMETPOB MOJETH OIK-2 J1.2
B) anropuTt™ moncka MUHUMAaJIbHOTO 3HAYCHUS TUTIEPIIaApaMeTPOB 2.1
C) anropuT™M ONTUMH3ALUH aPXUTEKTYPBl MOACIH
D) anroputM noucka MakCMMajJIbHOTO 3HaYCHUs (PYHKINHU MTOTEPh
ANSWER: A
9 Kakoti "neBu3" y nmapaaurmbl aHcamOIMpoBaHus? VK-1.]1.1
L YK-1.4.2
A) MHoro ciadbIx Mojesiell 1aéT pe3yJbTaT Jiy4lle, 4eM 0JHa
CHJIbLHAS YK-1.J.3
B) MHoro cunbeHbIi Mojienelt BMecTe Ja€T BO BCeM JyUILIUi OIK-2.71.2
pe3ynbTaT
C) MHoro mofienelt 1aét Xyxe pe3yabTar, 4eM OJTHa
ANSWER: A
10 Ouenka xoppensiiuu 1o [Tupcony okazana 3HaueHue 0 MexIy VK-1.]1.1
nepeMeHHbIMU. UTO 3TO 03Ha4aeT? VK-1.]1.2
Lo YK-1.1.3
A) IlepeMeHHbIe He HMEIOT JTUHEIHON B3aNMOCBA3H OITK-2 1.2
B) [lepeMeHHbBIC UMEIOT HETUHEHHYIO B3aMOCBSI3b 2.1
C) IlepemeHHbIE HE UMEIOT HEMHEHHYIO B3aMMOCBS3b
D) IlepemeHHbIE NMEIOT MAKCUMANIBHYIO JTMHEHHYIO B3aMMOCBSI3b
(Tak KaK 3HaYEHUE OIIEHKH | - OTCYTCTBHE B3aUMOCBS3H)
ANSWER: A
11 JIJis 4ero npuMeHsIeTCsl KpocC-BaTUIAITUS: YK-1.11.1
YK-1.4.2
A) Ilouck onTUMANBLHBIX THNIEPIAPAMETPOB NMPH MAJIOM VK-1.]1.3
KOJINYeCTBe JAHHBIX AJ1s1 00yYeHust OHK. 5 ) )
B) Ilouck onTUMalIbHBIX THIIEPIIAPAMETPOB IPH OOJIBILIOM -2 1.
KOJIMYECTBE JAHHBIX Il O0Y4eHUS
C) Ilouck onTUMaIbHBIX THIIEPIAPAMETPOB MPU OTCYTCTBUH JTAHHBIX
JUTSE 00y4YeHHS
D) YToObl HE UCTIONIBL30BATh TECTOBYIO BBIOOPKY JUIS OLIEHKH METPUK
ANSWER: A
12 B gem 3akimrogaeTcss METO CITyIaifHBIX TOAIIPOCTPAHCTB? VK-1.]1.1
VK-1.11.2
A) T'eHepanus cy4aiiHOTO IMOJMHOXKECTBA 00y4JaroIiel BBIOOPKH st VK-1.]1.3
JanpHelero o0y4deHus: 0a30BOTo ajaropurMa OIK-2.]1.2

B) Ilony4yenue cay4aifHOro MOAMHOKECTBA U3 HCXOAHOIO
KOJIMYeCTBa MPU3HAKOB [1J11 AaJibHeiilero o0yyeHust 6a30Boro
aJropurma

C) 'enepanus ciryqaiiHOTO TTOIMHOKECTBA 0A30BBIX AJITOPUTMOB IS

MTOJTYICHHS arpETHPOBAHHOTO Pe3yJIbTaTa
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ANSWER: B
13 Kakast 3 MeTpuK JIydIiie HOAXOJUT AJIS TOMCKA CHIIBHBIX (OOBIINX) VK-1.1.1
oMOOK MOZIENH B 3a/1a4€ PEerpeccuu: VK-1.]1.2
YK-1.11.3
A) RMSE OHK-?I{ 2
B) MAE A
C) R"2
D) F1
ANSWER: A
14 JomnycTim, MBI IpelIcKa3biBaeM cOpT LBETKOB (oauH u3 Tpex: F, G, VK-1.4.1
E) n onennBaem metpuku xmacca F VK-1.11.2
Kakoii 13 nmokasaTeneil KilacCH(HUKAMK OTPaKaeT KOIUIECTBO VK-1.]1.3
MPaBUIIBHO MPEJCKAa3aHHBIX OTBETOB OLIEHUBAEMOTO KJacc. OIK-2.]1.2
A) True Positive
B) False Positive
C) True Negative
D) False Negative
ANSWER: A
15 Kaxkas u3 MeTpuk MOXET IpUHUMATh OTPULATEIbHbIC 3HAYCHUS ? VK-1.1.1
A) RA2 YK-1.1.2
YK-1.1.3
B) MAE OIIK-2.]1.2
C) RMSE 2
D) Accuracy
ANSWER: A
16 ITpu HanMUUK CUIIBHOIO IIepeKoca KJIACCOB I10 LIEJIEBOM IIepeMEHHON VK-1.1.1
(1000 3anuceit xknacca A u 40 3anuceii knacca b) kakas U3 METpUK MOXKeET VK-1.]1.2
MCKa3UTh OLIEHKY PabOThl MOAEH? VK-1.]1.3
A) accuracy OIK-2.71.2
B) recall
C) precision
D) F1
ANSWER: A
17 Kak 60poTbes ¢ addexTom nepeodyueHus? YK-1.11.1
. YK-1.].2
A) CneaaTs MoeJb npoule (MeHee KOMIJIEKCHOI) VK-1.]1.3
B) B3sTh MeHbIIIe JaHHBIX OHK.2 ’ )
C) Cnenats Mozens ciioxHee (0ojiee KOMITTIEKCHOH) 2.1
D) IIpoBepsTs METPUKHU TOJIBKO 1O 00yUarolel BEIOOpKe
ANSWER: A
18 Kak cBsi3aHBI MEKAy cO00# TuToTHOCTE pactpenenenus f (X ) u VK-1./1.1
¢ynkuus pacnpenenenus F(_x )? VK-1.]1.2
VYK-1.14.3
A) IInoTHOCTHL pacnpernesieHus! - 3TO MPOU3BOAHANA PYHKIIUU OTK-2.]1.2

pacrnpeejieHus
B) ®ynkuma pacnpeneieHus - 3To MPOM3BOAHAS IIOTHOCTH
pacipeneneHus
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C) OTH BeMWYMHBI HUKAK HE CBSA3AHBI

ANSWER: A
19 B dem 3akirouaetcst npaBuiIo TPEX CHUrm? YK-1.4.1
. VK-1.4.2
A) Tpu cpeHeKBaIpaTHICCKUX OTKIOHEHHUS - 9TO JTOBEPUTEIbHBIN VK-1.1.3
MHTEPBAJI JUI MATEMAaTHIECKOTO OXKUIaHHS OHK.2 ’ )
B) BeposiTHOCTDH TOT0, YTO CJIyYaiiHAS BEJIMYMHA IPUMET 2.1,
3HaYeHHe, OTKJIOHSIONIEeCs] 0T MATEMATHYECKOI0 0:KMIaHHs 00JIbIIIe
YyeM Ha TPH CPeIHEKBA/IPATHYECKHUX OTKIOHEHHs NMpeHedpe:KuMo
Maja
C) Tpu cpeaHeKBaIpaTHIECKUX OTKIOHEHHS - 3TO MAKCHMAJIBHO
BO3MOXHO€ 3HAYECHUE CIy4alHON BEJIMUUHBI
ANSWER: B
20 K xakomy tuny npusHakoB Bel 651 oTHeCIH pocT desoBeka (B cm)? VK-1.]11.1
VK-1.4.2
A) bunapHbIif A
. YK-1.11.3
B) BemecTBeHHbIIi OIIK-2 1.2
C) KareropuamnsHerii 2.0
D) IopsakoBerit
ANSWER: B
21 K xakomy Tumy npusHaka Bel Obl OTHECTH IIBET IJ1a3 YesloBEKa? VK-1.1.1
K-1.1.2
A) bunapHbIif Y A
. YK-1.1.3
B) BemectBeHHbIH OIIK-2 1.2
C) KaTeropuaiabHblii 2.1
D) IlopsinkoBbrit
ANSWER: C
22 Kakolt u3 moaxo/10B perysspr3ainy No3BoIsieT 0OHYINTh Beca VK-1.1.1
JMHEHHON MOJIENTH, TEM CaMbIM NOKa3aTh HEHY)KHOCTh IPU3HaKa? VK-1.]1.2
YK-1.1.3
A) Jlacco
B) L2 OIIK-2.1.2
C) Pumx
D) TuxonoBa
ANSWER: A
23 Moser Jin pelaroriee JIepeBo BOCCTaHABIMBATH HEJIMHEHHEIE VK-1.]1.1
3aBUCUMOCTH? YK-1.1.2
YK-1.1.3
A) la
B) Her OIIK-2./1.2
C) Toabpko HEKOTOPBIE
ANSWER: A
24 B uém 3akrouaeTcss OCHOBHOE pasziiMyure CIlydaifHOTO Jieca U VK-1.1.1
OdTTHHTA HA JEPEBBIX PEIICHII? VK-1.J1.2
A) B cryyaiiHOM Jiece U1l KasKA0T0 pa30ueHns MPU3HAKH YK-1.]1.3
OIIK-2.1.2

BBIOMPAIOTCS U3 HEKOTOPOI'0 CJIyYailHOTO MOAMHOKECTBA MPU3HAKOB
B) B cayyaitHom Jiece 00ydeHHe HAET Ha OYTCTpalMpOBaHHON
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BEIOOpKE
C) Otu 1Ba METOJ]a HUYEM HE OTIHYAIOTCS

ANSWER: A
25 Kaxue mpocTeie MOJIeIH UCIIONIb3YET METO/I CITyYaHBIX JIECOB B VK-1.]11.1
Ka4eCTBE OCHOBBI: VK-1.J1.2
A) Pemaronue nepeBbsi gﬁz '5'3 )
B) Jluneiinas perpeccus 2.1
C) Jlorucruueckas perpeccus
D) Mogens onopHBEIX BEKTOPOB
ANSWER: A
26 B 4em 0c0OeHHOCTD CTOXaCTHYECKOTO TPaAHUEHTHOTO CITycKa? VK-1.1.1
VK-1.4.2
A) I'papuenT pyHKINM Ka4ecTBA BHIYUCISETCS TOJBKO HA OTHOM VK-1.J1.3
cJIy4aifHO BLIOpaHHOM 00beKTe 00y4arouieii BIOOPKHU OHK. 5 ) )
B) I'pagmenT ¢pyHKIMK KadecTBa BEIYHUCIAETCS CO CIYIaiHO -2 1.
BBIOpPaHHBIM IIATOM
C) I'pagueHT BBIUUCTSETCS A Cy4allHOH QYHKIMH KauecTBa
ANSWER: A
27 Kakas u3 3a1a4 npeAnonaracT BOCCTaHOBJIEHUE MOJEIIBIO VK-1.1.1
3aBHCHUMOCTH B IaHHBIX IIyTeM NPUOIIKEHUS IPEACKa3aHuil MOJIENN K VK-1.]1.2
3HA4YCHUSAM B 00yUarOIUX JaHHBIX: VK-1.]1.3
A) perpeccust OIK-2.11.2
B) knaccudukanus
C) xnactepuzauus
D) npokpactunarus
ANSWER: A
28 Kaxas u3 3aa4d nipeionaraeT MOUCK HAMITYYINETro pa3aeieHUs VK-1.1.1
JTaHHBIX B IPOCTPAHCTBE MPU3HAKOB? VK-1.]1.2
A) kaaccupuranus gﬁkl?‘% )
B) perpeccus 2.1
C) kiacrepusanus
D) Bamuparus
ANSWER: A
29 [Mpuznak Grade uMeeT cienyrolye yHUKaIbHbIe 3HaYeHus: 1, 2, 3, 4, VK-1.]1.1
5 M OTpa)kaeT OLEHKY 3a TECT CTyAeHTOB. OmnpeennTe TUI IPU3HAKA: VK-1.]1.2
A) HoMuHaNbHBIN KaTeropraabHbIA gﬁkl ’5’3 )
B) IlocaenoBare/bHbI KATEropruaabHbIN 2.1,
C) YncneHHsIit
D) Auxoromuueckuit
E) Her npaBuibHOrO OTBETA
ANSWER: B
30 B xakoM 13 ciydaeB UMEET CMBICIT Cpa3y UCKIIFOYUTH KOJIOHKY VK-1.]1.1
JAHHBIX: VK-1.1.2
VYK-1.11.3

A) Best KOJIOHKA UMeET OTHO M TO Ke 3HAYEeHHUe
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B) B xononke kakioe 3HaUCHHE - YHUKATHHOE (BEIECTBEHHBIC OIIK-2.11.2
yuca)

C) KosnoHka uMeeT fBa yHUKaIbHBIX 3HAYCHUS

D) Kononka conep>kUT CTpOKU

ANSWER: A

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie ~ MaTepuanbl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKaJIbHbIX HOpMaTuBHbIX akTtax [YAIL, pernmameHTHpyOmWUX MOPSAOK U MPOUEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTeCTallMi O0yJarOIIUXCS
I'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sCHOE H3JIOKeHHE ydeOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JieKLHMH B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALHIO TIO TEME, 2 B OCBOCHHUH
(byHIaMEHTaJIbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMs, HOBEHUIIMX
JTOCTI)KCHUN Hay4yHOW MbICiH. B ydueOHOM mporiecce JIEKIUsl BBITOIHIET METOI0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTh 3HaHUd, €€ MpoOJieMbl, AaeT LENbHOE MNPEACTaBICHHUE O JUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuara;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENoJaBaTeseM;

— pa3BuUTHE NOPOPECCUOHANTBHO-JENOBBIX  KayecTB, JIIOOBM K MpeaAMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHHE HEOOXOAMMOr0o UHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATENIbHOU paboThI;

— TIOJYy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKailine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaTbiBaTh MaTepuall (BBIACNSTH TIJIaBHBIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMyIIHpOBKax);

— TOJy4YeHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd ClaliioB U
WCIIOJIb30BaHMEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX AHMCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUIUIMHE.

CrpykTypa npelocTaBiIeHUS JEKINOHHOTO MaTepraa:

— TOJY4YEHHE COBPEMEHHBIX, LIENOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpEIENAETCS HEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— MOJIyYeHHE OIbITa TBOPUECKOM pabOThl COBMECTHO C IPEIOJIaBaTEIIEeM;
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— pa3BuUTHE  TPOPECCHOHATIBHO-IEIOBBIX  KAauyecTB, JIIOOBM K  TpEAMETy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIJICHHS.

— TMOsIBIICHUE HEOOXOAMMOTO MHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITETLHOUN paOOTHI;

— MOJy4YCHHE 3HAaHUH O COBPEMEHHOM YPOBHE Pa3BHUTHS HAYKH M TEXHUKH M O TIPOTHO3E
UX Pa3BUTHS Ha OJIMIKAKMIIINE FOJIBI;

— MOJy4YCHHE HAaBBIKOB OOpaOOTKM MaTepuala Hay4YHbIX HCCIICIOBAHUKM (BBIICIATH
[JIABHBIC MBICIIM W TOJOXCHHS, NPUXOJAWTh K KOHKPETHBIM BBIBOJAaM, IOBTOPSATh HX B
pasIMYHBIX (HOPMYIUPOBKAX);

— MOJIy4YeHHE TOYHOTO TOHUMAHHS BCEX HEOOXOAUMBIX TEPMUHOB M MTOHSATHIA.

11.2. Metoau4ieckue yka3zaHus JUisi OOyYalOIIUXCS MO TPOXOKACHHIO MPAKTHUYSCKUX
3aHATUH

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpM OpraHu3aluu y4eOHOTrO
npoliecca, 3aKIrYaroiasics B BbITIOJHEHUH 00y4aroLUIMMUCS 1101 PYKOBOJCTBOM IIpENoiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLIUIUIMHBL, TPUOOPETEHUS! YMEHNUN U HABBIKOB, OIIbITAa TBOPUECKOH 1€ATEIbHOCTH.

Lesbto IpakTUYECKOTo 3aHATUSA JUIsl 00yUaroIIerocs siBJIsSETCsl NPUBUTHE OOyYaIOLIMMCS
YMEHUI U HAaBBIKOB IPAKTUYECKON IEATEIbHOCTH 110 U3y4aeMOM NUCLMUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlupeHue M JeTalu3alis 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH U METOJUKAaMU H3Y4YEHMs] KOHKPETHOH yueOHOM
JUCLUILINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYAIbHON (QopM
o0ydeHusl.

TpeboBaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTHueckue 3aHATHS TNPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIOJB30BAHUEM
[IAKETOB MpOrpamMm pa3pabOTKU U OTJIaJKH IPOrpaMMHOIO oOecrneueHus: AUCTpUOyTHBa
Anaconda.

Anaconda — [uctpubyTtuB Python, mnpenHasHa4eHHBIA JUIS KPYHMHOMACIITAOHON
00pabOTKM JTaHHBIX, TPOrHO3HON AHAIUTUKU U HAYyYHBIX BBIYMCICHUN OT Kommanuu Continuum
Analytics. OT1o OecruaTHblii, BKJIIOYash KOMMEpPYECKOE HCIIONb30BaHME, W TOTOBBIM K
UCIIOJIb30BAHUIO B Cpeie MNpeAnpustHs auctpuOytuB Python, koropblii o0bemuHsSET Bce
KJIFOUEeBble OMOMMOTEKH, HEOOXOIMMBIE JIsi paOOThl B 00JIACTH HAYKU O JaHHBIX, MAaTEMAaTUKH U
paspabotku. Anaconda ysxke Bkmrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckne 3aHATHS MpeanojaraloT padoTy MO HHAMBHIYaJbHOMY 33JaHUIO,
CBSI3aHHOMY C pa3pabOTKOM M OTIAAKON pOOOTOTEXHUYECKUX CHCTEM 00paboTKH MH(POPMAIIUH.

[To pe3ynpTaTaM Ka)kJOro MPaKTHUECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBIIEH OTYET,
coJiepKaliii HeoOXOJUMbIE TEOPETUYECKUE CBEJICHHUS, TUCTUHTY M-IIPOrpaMM, TOCTPOCHHBIE B
npoliecce BBIMOJHEHUS paboThl rpaduyeckue 3aBUCUMOCTH W T.1. Kaxkaplii oT4ér noimkeH
COJIep’KaTh BBIBOJBI IO MpOJETaHHOM paboTe M CHHCOK MCIOIb3YyEeMbIX JTOMOIHUTEIbHBIX
HCTOYHUKOB.

Kaxxnoe mpaktudeckoe 3aHATHE 3aBepIIaeTcs coOeceoBaHMEM C MpernojaBaTesieM IIo
IIPEJICTABIICHHOMY OTYETY C BBICTABJIEHUEM OLICHKH.
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11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboTHI

B Xoze BBINOJIHEHUS CaMOCTOSITEIbHON PabOThI, 00YJAIONMIUIICS BBINOIHSAET padoOTy MO
3aJ]aHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IIPENoJaBares, HO 0e3 ero HermocpeCTBEHHOTO
YYaCTHA.

Jlns oOyuaromuxcsi Mo 3a04HOM (hopme OOydeHHs, CaMOCTOSITeIbHAs PabdoTa MOXKET
BKJIIOYATh B CE0S1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOIHEHHUS CaMOCTOSTEIbHOM paboThl, y oOydwaromierocsi GopMUpyeTcs
1es1eco00pa3Hoe IIaHUPOBaHHE pabouero BpeMEHH, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMAaTH3allMU NPUOOPETAEMBIX 3HAHUH, 0OEcreunBaeT BBICOKHUI
YPOBEHb YCHEBAaEMOCTH B TNepuoJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH ITOBBIIICHHS
po(eCcCHOHATBHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENbHYIO  paboty
00Yy4alOIIMXCSSBISIOTCS:

— y4eOHO-METOJMYECKHI MaTepuall 1o JUCLIUILTHHE.

11.4. Metoauueckue yKa3aHusl [UIsl OOYYAarOHIMXCS MO MPOXOXKICHHIO TEKYIEro
KOHTPOJISl yCIIEBAEMOCTHU

Texymuii KOHTPOJb YCHEBAaEMOCTH MpEAyCMaTpPUBAET KOHTPOJIb KayecTBa 3HaHUU
00y4aroluXxcsi, OCYLIECTBIIIEMOTO B TEUEHUE CEMECTpa C ILIEJIbI0 OILIEHMBAHMS X0Jla OCBOCHUS
JTUCIUTUIAHBI.

KonTtpons kauecTBa 3HaHUHN MPOBOAUTCS B (popMe MHAMBHIYaTHLHOTO COOECEIOBAHMUS 110
MaTepuady OTIEIbHBIX Pa3[esioB AMCLUMIUIMHBL, a TakKKe€ MPOBEPKU OTUYETOB O BBINOJIHEHUU
IIPAaKTUYECKUX 3a1aHHM.

OneHnBaHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH, OLEHUBAETCS MO CHUCTEME 3aueT/He
3aueT. [lonoXUTENbHBIA pe3yabTaT TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH JaeT CTYIEHTY
JOTIOTHUTEIbHBINA Oallyl MPU MPOBEACHUU MTPOMEKYTOUHON aTTeCTaIlUH.

Pe3ynbpTaTel TEKylIero KOHTPOJIS COOOIIAIOTCS CTYJEHTaM HEMOCPEICTBEHHO Ha
CJIEIYIOIIEM 3aHITHH.

Pe3ynbrarhl TeKy1ero KOHTPOJS MOTYT YUYUTHIBATHCSA TPHU TPOBEIACHUH TIPOMEKYTOUHOM
arrectauuu. [Ipm HENPOXOXKIEHHM TEKYIIEr0o KOHTPOJs CTYAEHTY CTaBUTCSA OLEHKA «HE
3a4TEHOY.

Meroanueckue Matepuaibl, ONPEAEIIAIONINe MPOoLEeIypbl OLEHUBAaHUS 3HAHUM, YMEHUH,
HAaBBIKOB W / WIM ONbITa JEATENbHOCTH, XapaKTepU3YIOIUX JTanbl (OPMUPOBAHUS
KoMmneTeHu, coxaepxkarcs B [lonmoxeHusx «O TekyleM KOHTpOJIE YCHEBAEMOCTU U
MPOMEXKYTOUHOH arTectanuu cryAeHToB [ YAII, oOyuaronmxcs Mo mporpaMmaM BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AIl»

11.5. Metoauueckue yka3zaHUs Ui OOYYarOIIUXCS MO MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCcTaluu

[TpomexxyTouHas aTTecTalysi TMPOBOAMUTCS TIO pe3yjbTaTaM TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

[TpomexxyTounass  arrecraiss  OOydyarONIMXCs ~ MPEAyCMaTPUBAcT  OLICHUBAHHE

MIPOMEKYTOUHBIX U OKOHYATENIbHBIX Pe3yIbTaTOB 00y4ueHUs 1o AucuumiinHe. OHa MpOBOJIUTCS B
dbopme nuddepeHITUPOBaHHOTO 3a4€ETa.

HuddepenurpoBanHblii  3a4eT — 3T0 (opMa OLEHKH 3HAHWM, IOJyYEHHBIX
0o0y4armuMcsl TpU U3YYEHUH AUCHMILIMHBI, TPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-UCCIIEOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILO0», «yI0BIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHON.
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Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOUHOW AaTTECTALMU OCYILIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu Ilonoxenuit «O TeKyleM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM aTTtectanuu CcTyAeHToB ['YAII, oOyvarommxcss Mo MIporpaMmMam BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa y4eOHOU paboTh
ctyaeHToB B 'Y AIDy.

[TpomexxyTouHast arTecTanys OICHUBACTCS MO pe3ylbTaTaM TEKYIIEro KOHTPOJIS
ycneBaemocTu. Crincok BonpocoB (Tabmuna 16) Kk mpoMeXyTOUHOM aTTecTaluu yTBEPKAAETCS
kadenpoil M BbIIAETCS CTyAEHTaM /sl O3HAaKoMJIeHWs. B ciydae, ecnm CTy#eHT 110
YBKUTEILHOW MPUYMHE HE BBIMOIHII TPEOOBAHUS TEKYILEro KOHTPOJIS, EMY MPEAOCTaABISAETCS
BO3MOXKHOCTh C/IaTh 33J0JDKEHHOCTH TI0 MpPONYyIIEHHBIM TeMaM. Popma mnpoBeaeHUs
HpOMe)KYTO‘-IHOf/'I arTeCcTally — IIMCbMCHHAs.



Jluct BHECeHUsI U3MEHEHUH B pabouylo MPOrpaMMy JUCHUTUTHHBL
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JlaTta BHECeHUs
H3MEHEHUI U
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
kadempoit




