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AHHOTaUs

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

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMIIETEHIUH:

IIK-1 «cmocobeH TNPUMEHATH TEXHOJIOTMH  HMCKYCCTBEHHOTO  HWHTEIUIEKTa B
npodecCHOHANBHOM e TEIIbHOCTI

I[IK-2  «CmocobGen  y4yacTBOBaThb B  HAy4YHBIX  HCCIEAOBAaHHSIX  OOBEKTOB
npohecCuOHANLHOM NeSTeTbHOCTI

CopepxaHue JIUCUUIUIMHBI OXBAaTBIBAET KPYI BOINPOCOB, CBA3aHHBIX C HW3YYEHHUEM
METOJIOB, CIIOCOOOB MOJICIIMPOBAHMSI U BOCHPOM3BENEHUS C Momouipio DOBM  oTaenbHbIX
(GYHKUIMH HHTEIICKTYAIbHOW JEsSTeIbHOCTH 4YEJOBEKa, CBA3AHHBIX C PEIICHHEM KaKuX-InOo
3aJa4 B 00JIaCTH 3JIEKTPOIHEPTETHKU.

[IperonaBanre TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAyiomme (OpMbl OpraHU3aluu
yueOHOro mpoiiecca: JIeKIHH, J1a0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota oOyuaromerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCcTalus B popMe dK3aMeHa.

OO0mias TpyAO0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCHUILTUHE KPYCCKUIA.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

[enpro mpemogaBaHus AUCIHUILTAHBI SBJISIETCS 03HAKOMJICHHUE CTYACHTOB C MPUHITUIAMH,
METOJIaMU M MHCTPYMEHTAJIbHBIMH CPEJCTBAMH MAIIMHHOIO OOy4YeHHs, KaK OJHOI'O M3 CaMbIX
MOMYJISIPHBIX W TPOAYKTHBHBIX HAMpPABICHUH MCKYCCTBEHHOTO HWHTEIUICKTA, CBS3aHHOTO C
HCCIICIOBAaHMEM W IMPUMEHCHUEM CaMOOOYYaroNIUuXcs aJrOPUTMOB, W3BJICKAIOIINX 3HAHHUS W3
naHHBIX. OOydJaromuecs JOJDKHBI U3YYUTh OCOOEHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4YeHHsI, TOJYyYUTh HEOOXOJAMMBIC HABBIKH JUIS MPUMEHCHHS CHCTEM MAIIMHHOTO OOy4YeHHS
NP PEIICHUU 3a7ad KIACCHU(PUKAIMU, PETPECCUU, KIACTepU3alliu, aCCOIUAINH, YMCHBIICHUS
pa3MEpHOCTH.

1.2. JlucuuminmHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS IO TUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroIIUics NOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHIUKATOPOB MX JOCTHKCHHS
Konu
Kareropus (rpynna) Kon v HanMeHoBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBAaHHE
KOMIICTCHITHH KOMTICTCHITHH
KOMIIETCHIINH
[TIK-1.JI.1 nmpuMeHsieT OCHOBHBIEC AJITOPUTMBbI
MalIMHHOTO 00yUeHUs, KOMITBIOTEPHOTO 3PCHHSI,
00pabOTKH €CTECTBEHHOT'O SI3bIKA, METObI
[TK-1 criocoben OLIEHKH TOYHOCTH MOJIeJIu Ha 0aze
MPUMEHSITh aQHAJIMUTUYECKON MIAaTGOPMBI U/UITH A3bIKA
TEXHOJIOTUHI MIPOrPaMMHUPOBAHHUS [T PEIICHUS
[TpodeccuonanpHbie poip P AP
HCKYCCTBEHHOT'O npodeccuoHaNbHBIX 3a/1a4 B 00JaCTH
KOMIICTCHITHH
WHTEJUICKTA B 3JIEKTPOIHEPTETUKU
npodeccuonanshoit | I1K-1./1.2 pemaeT npodeccruoHanbHbIe 3a1a9u
JIESITEIIBHOCTH MPEIUKTHBHOTO ¥ AaHAJIMTUYECKOTO TUTIA C
MIPUMEHEHHEM TEXHOJIOTHI HCKYCCTBEHHOTO
WHTEJUJIEKTa U OOJBIINX JaHHBIX B 001acTH
AIEKTPOIHEPTETUKHI
[1K-2 Cnocoben
y4acTBOBAaTh B
HAaYYHBIX [TK-2./1.4 ucronb3yeT COOTBETCTB ee
[TpodeccuonanpHble i A M yrorit
N HCCIIETOBaHUSIX MporpaMMHOE obecrieueHue ansi opopmiieHus
00BEKTOB Pe3yJIbTaTOB HAYYHO-UCCIIEJOBATEIBCKUX paboT
npodeccuoHaNbHOM
NESATETLHOCTH

2. Mecrto mucuuminHb B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThcsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
IIPU U3YYECHUH CIICYIOIIUX TACIHIUINH:
— «MaremaTuka, TeopHs BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKAY,

- ((ABTOMaTI/ISaHI/ISI pacqéTa M IPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM»,

— «MHbopmaImoHHBIE TEXHOIOTHI.

3HaHI/I$I, IMNOJIYYCHHBIC IIPpU H3YUCHUHN MaATCpUalia IIaHHDfI JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH
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— «MareMaTHuecKkue METObI UCCICIOBAHUI Y,

— «TeXHHUKO-2KOHOMHYECKHE PUCKHU IIPpU CO3AaHUN HOBOM TEXHUKH))

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM O0beMe JMCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPEeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUILITUHBI

TpynoeMKocTh 1o
Bun yaeOHO# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp OuCyuUnIUHbLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCJIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*x

IIpumeuanue: xkanaumaTckuil sk3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7

Paznen 1. Ilonsarue «MckyccTBEHHBIH
UHTEUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 4 2 2 5
MCKYCCTBEHHOTO HHTEJIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHoe 00y4eHue U UCKYCCTBEHHBIH 4 2 2 10
MHTEJUIEKT. Buibl MalmmHHOro 00y4YeHHs..

Pasnen 3. OcHOBHEBIE 3Tanbl MAITUHHOTO
00yJeHus1, MX Ha3HAYCHUE U OCHOBHBIE 8 4 4 10
0CcOOCHHOCTH. MoeNTn MalllMHHOTO O0YYEeHHSI

Paznen 4. Peanuzanust anropuTMOB MalllMHHOTO
o0ydenus Ha Python. Moxynmu NumPy, Pandas, 12 6 6 5
MatPlotLib, Scikit-Learn

Paznen 5. IlpenoOpaboTka JaHHBIX B CHUCTEMaX
MaITUHHOTO OOYYCHHSI.




Paznen 6. [IpumeHeHre KOHBEHEPOB IJIst
ONTUMU3ALMY IOTOKOB onepauuil. Hacrpoiika
MalTuHHO-00y4aeMbIX MOJIeTIEH METOI0M
CETOYHOI'O MOKCKA.

Oco0EHHOCTH peanu3alud MOICIICH
PErpeCCUMOHHOIO U KJIACTEPHOI'0 AaHAJIN3A.

Htoro B cemectpe: 34 17 17 40

Htoro 34 17 17 0 40

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢  Oya;yulei
npo¢eCCHOHATIBHOMN 1A TeTbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.
Tabmuna 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

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

Paznen 1 [Tonsitue «MckyccTBeHHBIN MHTEIUIEKTY. OOIACTh MPUMEHEHHUS TEXHOIOTUI
HWCKYCCTBEHHOTO MHTEJUIEKTa. MICTOpUs pa3BUTHS TEXHOJIOTUI
HCKYCCTBEHHOI0 UHTeIJIeKTa. HanpaBnenus pa3BUTHS UCKYCCTBEHHOI'O
uHTeekTa. KiroueBble 0COOCHHOCTH €CTECTBEHHOIO HHTEILICKTA.
CgoiicTBa ci1abohopMaIn30BaHHBIX 3a/1a4. DMIIMPUUYECKHUH TecT ThIOpHHTA
JUISl OEHKU MCKYCCTBEHHOI'O MHTEIUIEKTa. MIHTeeKkTyanbHbIe
MH(POPMAIIMOHHBIE CHCTEMBI. AJITOPUTMBI Kak (popMaau3amms 3HaHul 00
00paboTKe JaHHBIX. KJIACC MHTEUIEKTYAIbHBIX 3a1a4. O0paboTKa TaHHBIX U
00paboTKa 3HaHUI

Paznen 2 [lonstue «MammHHoe 00ydueHue». MammHHoe oOyuyeHue u
HCKYCCTBEHHbBIN MHTEIIIEKT.
Tpu Buga MalImHHOTO O0Y4EHHUS:

— oOyuenue ¢ yuureneM. OCHOBHBIE periaemble 3aaaun. O6macTu
npuMmenenus. [Iporao3upoBanue Ha OCHOBE OOyU€HUs C yUUTeNeM. 3aaaua
KJ1accU(UKALUMK - PaCIO3HaBaHME METOK KJIACCOB. 3ajiaya perpeccuu -
IIpEeACKa3aHue 3HAYCHUIN HENPEPBIBHOM LIEIEBOM IEPEMEHHOM;

— oOyuenue ¢ noakpervieHneM. OCHOBHBIE peraeMble 3a1aun. O6nacTu
NpUMeHeHHUs. Perienrie MHTEpaKTUBHBIX 33/1a4 HAa OCHOBE 00Y4EHHUSI C
MOJIKPETIICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE perraembie 3aaaun. O6mactu
npuMeHeHHst. OOHapy)KEHUE CKPBITHIX CTPYKTYp MPpHU OMOIIH 00yueHus 0e3
yuaurens. BeigBieHue noArpymni npu nomMouy kiacrepusanuu. CHIDKEHNE
Pa3sMEpPHOCTH JUISl «CKATHsI JAaHHBIX»

Pa3nen 3 OcHOBHBIE 2TaIlbl MAITUHHOTO 00YYEeHHUS, UX Ha3HAUYE€HHE U OCHOBHBIC
0COOEHHOCTH:

— mpeABapuTeNbHAs 00pabOTKa JTaHHBIX B CHCTEMaX MAITMHHOTO
oOyuenusi. Haznauenue. OCHOBHBIE OCOOCHHOCTH;

— ortan «O0y4ueHue» B CUCTEMaX MAIIMHHOTO o0y4yeHus. [IpuHIUIBI
(hopMupOBaHHS TPEHUPOBOYHOTO HaOOpa MaHHBIX. Vcronp30Banme
nepekpécTHo mpoBepku. [ umepnapamerpudeckasi ONTUMHU3AINS;

— DTall OLEHKHA 0000Mm[aroIIel CII0OCOOHOCTH B CHCTEMAX MAIIHHHOTO
oOyuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJEIEH.

OcoOeHHOCTH BBIOOpa ONTHMATBLHOW MOJENM MAIIMHHOTO OOYYeHWs,
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TumnoBast 3aBUCMOCTh MEKAY CIIOKHOCTBIO MOJICITH MAIlTMHHOTO O0yYeHUs U
oreHKOi e€ a¢dexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (PEKTUBHOCTH
Mozenen MAaIIMHHOTO 00y4eHUs oT pa3mepa oOydaromiel
HOCJIE0BATEIbHOCTH.

dopmanbHas HOCTAaHOBKA 331a4H MAITMHHOTO O0Y4EHHS

Paznen 4

Peanmuzamus anroputma oOydeHusi mepcentpoHa Ha Python. Momynu
NumPy, Pandas, MatPlotLib, Scikit-Learn.

Crpoenue u GyHKIMHA OHOJIOTMYECKOTO HelipoHa. Peanuzanms
nepuentpona Ha Python ¢ ucnionp3oBanuem scikit-learn. TpenupoBka
MepCcenTpoHa.

AnantusHbiii muHelHbIN HelipoH (ADALINE). Tpenuposka ADALINE
METOJIaMU MaKETHOTO U CTOXACTHYECKOIr0 I'PaJMEHTHOTO CITYCKa.
JluHamuueckoe o0ydeHuHe.

Mojenb JOTUCTUYECKOM perpeccuu. TpeHUpOBKa JOTUCTUYECKON
perpeccuonHoi Mosienu B scikit-learn. Pemenune npoGieMsr nepeoOyueHust
MIPH TIOMOIIU PETyJspU3aIiu.

Merton onopubix BekTopoB (SVM). Knaccudukanus ¢ MakCHMaTbHBIM
3a30pOM U C MSTKHUM 3a30poM Ha ocHoBe SVM. Pemiennie HenmmHeHHbIX 3a1a4
siepHbIM MeTosIoM SVM.

Mopnenu MalmuHHOTO 00YY€HHUS HAa OCHOBE JIEPEBHEB PELICHUM.
OO0bscHenne pe3yinbTaToB 00yueHus. CiydaliHbli Jec.

Mozesb MaltMHHOTO 00YYEHHs Ha OCHOBE K OJIMKaMIIINX coCeneH.

Hausnsrit baitecoBckuii kinaccudukarop.

Pasznen 5

[IpenobpaboTka nanubiX. Pemenue mpoOieMbl MPOMYIICHHBIX JaHHBIX.
O6paboTka KaTeropuadbHbIX JaHHBIX. Pa30uBka HaOopa MaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOJAMHOXECTBa. llpuBeneHue mNpPHU3HAKOB K
oluHaKkoBoil mikane. OTOOp coaepKaTeslbHbIX Mpu3HaKoB. OmnpeneneHue
BaXHOCTH MTPU3HAKOB.

Cxarve TaHHBIX ITyTEeM CHIDKEHHS pasMepHoCcTH. CHUKEHNE
pa3MepHOCTH 0€3 yuuTessl Ha OCHOBE aHAJIM3a TJIaBHBIX KOMIOHEHT. Cxatue
JaHHBIX C YUUTENEM ITyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SInepHbIif MeTO] aHaIK3a TJIaBHBIX KOMIIOHEHT JUIsl HETUHEHHBIX
OTOOpaKEeHHUII.

Paznea 6.

OnTumu3zanus TOTOKOB Olepalui Mpu nomMouy KoHseiiepoB. ToHkas
HacTpolKa MalIMHHO-00y4aeMbIX MOJIeJIeil METO/IOM CETOYHOTO MOKCKA.

[Iporuo3upoBanne 3Ha4€HUI HENPEPBIBHOM 1IEJIEBOM ITEPEMEHHOM Ha
OCHOBE PErpeCCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapKkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHupoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HaBaHUA
N300paKeHU.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

No
/o

Dopmbl N3 Hux No
TeMbl pakTHUECKUX TpynoeMkocTs, .
. NPAaKTUYECKUX NPaKTUYECKOH | pazaena
3aHATHH . (gac)
3aHATHH MOJITOTOBKH, | TUCIIMII
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(dac)

JIMHBI

Cemectp 7

ANTOpUTMBI KaK
dbopmanuzanus 3HaHUK 00
00paboTKe JaHHBIX. KIIACC
WHTEJUICKTYaJIbHBIX 33]1au.
O0paboTka JaHHBIX
00paboTKa 3HAHUI

IpyIIIOBas

14

OOy4eHue ¢ yUUuTENEM.
OCHOBHBIE pelIacMble
3aza4u. 3ajaya
Kki1accudukanun. 3amaqa
perpeccum.

rpyIIIOBas

[IpenBaputenbHas oOpaboTKa
JAHHBIX B CHCTEMax
MAIIUHHOTO O0YYCHHSI.

rpynmnoBas

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

AanTUBHBINA THHENHBIH

ueiipon (ADALINE).

rpynmnoBas

Moenb 10ruCTHIECKOM
perpeccun. Pemenue
po0JieMbl nepeoOyueHus
IIPH TIOMOIITH
PETYISIpU3AIINH.

MeTo1 OTTIOPHBIX BEKTOPOB
(SVM). Pemrenue
HEJIMHEWHBIX 337a4 S€PHBIM
MeTogoM SVM.

rpynnoBas

Mozenu MalIMHHOTO
00y4eHUsI HA OCHOBE
JIEPEBLEB PELICHUMN.
CrnyuaiiHblii jec.
Mozens MallIMHHOTO
o0yuenus Ha ocHoBe K
OmKalmMx cocenei.
Hawusneblii baliecoBcknii
KJaccupukarop.

rpyImnoBas

Bcero

17

34

4.4. JlabopaTopHbIe 3aHATHS

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

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne
/o

HanmenoBanme mabopaTopHbIX paboT

TpynoemMkocTs,
(uac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,

No
paszena
TIACIIATT




| | | (gac) | nunbr

Cemectp 7

1 Pa3zpaboTka Moaenu TMHEHHOTO 2 6 1
anantuBHoro Heiipona (ADALINE) na
OCHOBE 0a30BOT0 Kjlacca IMepcenTpoHa

2 Knaccudukanus Ha OCHOBE 2 6 2
HEPCEITPOHHOM MOJIEIIH C
ncnonp3oBanueM oubnuorexu Scikit-learn

3 Knaccudukanust Ha 0CHOBE MOJIeTH 4 6 3
JIOTUCTUYECKON PETPECCUH C
ucroib3oBanreM ouoimoreku Scikit-learn

4 Knaccudukanus MEeTo10M ONOPHBIX 6 6 4
BEKTOPOB C MCIIOJIb30BaHUEM OHOITHOTEKH
Scikit-learn

5 Knaccudukanus mTMHEHHO pa3IenuMbIX 1 5 5}

00BEKTOB (TpH MpPHU3HAKA, YETHIPE Kilacca)
¢ UcnoJjib3oBaHueM ouodimoreku Scikit-
learn

6 Kinaccudukanms TMHEHHO HEPa3aeTMMbIX 2 5 6
00BEKTOB C UCIIOJIL30BAHUEM OMOIMOTEKHA
Scikit-learn

Bcero 17 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh PUBEIEHBI B TabnuLe /.
Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
20 20
nqucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3aganue (/3)
KontposnbHble paboTsl 3a04HKHKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepualibl ISl CAMOCTOSITeNIbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
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[lepeueHpb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tadaulle 8.

Ta6mmia 8— IlepeueHb meYaTHBIX W AIEKTPOHHBIX YYCOHBIX U3JaHUN

KomnuuecTBo 9K3eMILIspOB B
HIudp/
URL azpec bubnmorpaduueckas ccpika Oubmorexe
(KpoMe 2JIEKTPOHHBIX IK3EMILISIPOB)
YK Pamka CebactbsH, Mupmkanunu Baxwu.
681.3.07 Python u mamuHHOE 00yUeHHE: MAILIMHHOE U
rIyboKoe 00ydeHHe ¢ UCIOJIb30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
ITep. ¢ anrn. — CII6.: «Auanextuka», 2020. —
848 c.
YK: Kepon Openben. [Ipuknaanoe MalinHHOE
681.3.07 obyuenwue ¢ momoripio Scikit-Learn, Keras u
TensorFlow: koHuemnmu, HHCTPYMEHTHI 1
TEXHHUKH JIJIS1 CO3/1aHuUsI UHTEIUICKTYalbHBIX
cuctem, 2-¢ usn.: Ilep. ¢ aarn.— CII16.: OO0
«JImanextukay, 2020.—1040 c.
YK 004.43 | Ilmac JIx. Bangep. Python ms cinoxHBIX
137 3aJa4: HayKa O JaHHBIX ¥ MalIMHHOE
oOyuenue. — CIIO.: ITutep, 2018. — 576 c.
YK Jxomm Ipatuk. MicKkycCTBEHHBIM HMHTEIUIEKT
681.3.07 ¢ mpumepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JInanektuka", 2019. —
448 c.
ISBN Anpapeac Mrosnep, Capa I'Buno. Beenenue B
978-5- MalmHHOE 00y4YeHHE ¢ TOMOIIBI0 python.
9908910-8-1 | PykoBoACTBO AJisi CHEIIHAIMCTOB 1O paboTe ¢
nanaeiMu. — M.: UL «I'eBuccran, 2017. —
393 c.
YK JIync Ilenpo Koanbo, Bunnu Pugapr.
0004.438 [TocTpoeHue cucTeM MAITMHHOTO 00Y4eHUs
Python:004.6 | na si3eike Python. 2-e u3ganue/ nep. ¢ aHri.
bBK Cnunkun A.A. — M.: JIMK Ilpecc, 2016. —
32.973.22 302 c.
K76
YK On6on Kpuc. Mamunnoe o0yueHue ¢
681.3.07 ucnonb3oBanueMm Python. CoopHuk
peuentos: Ilep. c anrn. — CII6.: BXB-
ITerepOypr, 2019. — 384 c.: uJ.
YK 004.62 | Cunen [I»Bu, MeilicMan ApHo, Anu
Moxamen. OcHosel Data Science u Big Data.
Python u Hayku o nannbix. — CII6.: ITutep,
2017. - 336 c.
7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOH ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTebHBIX pecypcoB UH(OPMAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOIMMBIX MJII OCBOCHHS TUCIUILIAHBI

npuBeieH B Tabmuie 9.

Tabmuma 9

TEJICKOMMYHUKAIIMOHHOU ceTn « HTepHeT»

[lepeyeHb 3NEKTPOHHBIX OO0pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-

URL agpec

HaunmenoBanue
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http://www.machinelearning.ru/wiki/index.ph | IIpodeccrnonanbHbINi HHPOPMAITTOHHO-
p?title=3arnaBHasi cTpaHmIa AHAJIMTUYECKUN peCypC, NOCBAILICHHBIN
MallIMHHOMY 06y‘lCHI/IIO, pacino3HaBaHHIO
00pa30B ¥ MHTEIJICKTYAIILHOMY aHAIHU3Y

JaHHBIX
http://python.org OdunmanpHbIi cait s3pika Python
https://www.anaconda.com/download/ Anaconda - Jluctpubyrus Python,

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0O o0OecCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLHUIIUHE.
[lepedeHp UCIONB3yEeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacranieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus

No /11 HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 HepequL I/IH(l)OpMaLII/IOHHO-CHpaBO‘IHLIX CI/ICTGM,I/ICHOJ'IB3yeMI>IX IIpu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCITUILTHHE
[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnuie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

NQ l'[/l'[ HaumeHnoBaunue
1 Omnnaita-kanra «CrpaBoyHUK 10 HayKe 0 AaHHBIX Pythony
https://jakevdp.qgithub.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 110 MaIIMHHOMY O0y4YEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIMHE, TIPEICTaBlIeH B Tabmuie 2

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlexuMOHHAS Ay AUTOPHUS b.M. 21-21
KomnbrotepHslit kacce Bb.M. 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUISI TPOBEACHHUS IPOMEKYTOYHOH aTTECTAINN
oOyJaronuxcs Mo AUCUUIUINHE IPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHSI IPOMEKYTOTHON aTTeCTAIlNN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHLIX CPCACTB

OK3aMeH Cnrcok BOIPOCOB K IK3aMEHY;
ITpumepHBIii epedeHb BOMPOCOB JUIsl TECTOB.
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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/
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
http://archive.ics.uci.edu/ml/datasets.php

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Ol1ieHKa KOMIIETEHITNH .
XapakTeprcTrka ChOpMUPOBAHHBIX KOMITSTCHITUA
5-0auibHas IIKaIa
— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
COTIHO — OMUPAsICh HAa 3HAHHWS OCHOBHOM W JIOTIOJIHUTEIBbHOU JIATEPATYPBI,
GATTCHON TECHO MPUBA3BIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTHICCKOM
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— CBOOOJTHO BJIQJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPhL;
«XOpOTION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE; 5
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
«GaYTEHO»
HAIPABIICHUS;
— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 0000IIECHHUS;
— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYNIECTBY M3JIaracT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATYPhL;
— JIOIYCKaeT HeCYIIECTBEHHbIC OMNOKH U HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
GAUTeHON — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM TPUMEHECHUW 3HAHHMA
HaTPABIICHUS;
— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEILHOM YacTH TPOrPaMMHOTO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MpH
«HEYJIOBJICTBOPUTEIIEHOY .
L 3ATICHOY paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HaIPaBIICHUY; )
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TTOJTOKEHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TumoBsle KOHTPOJIbHBIC 3aJaHWI UK HHBIC MaTCPUAJIbL.
BOHpOCLI I DK3aMEHa IMPEACTABJICHBI B Ta6J'II/II_Ie 15.

Tabmuna 15 — Bonpocs! i sk3amMeHa

Ne Kon
[TepeueHb BOIPOCOB JIsI SK3aMEHA
1/ WHINKATOpa
1 1.1 Tlonstue «McKycCTBEHHBIH UHTEIEKT». TeXHOIOTUH, KOTOpBIE MNK-1.1.1

MIPUHATO OTHOCUTH K TEXHOJIOTHSIM UCKYCCTBEHHOI'O NHTEIUIEKTA.
1.2 VarennexTyanbHbIE 33JJa4d U UX OTIUYUTEIbHBIE OCOOCHHOCTH.
1.3 ®DyHKIMHM WHTEIUIEKTA YeIoBeKa. XapaKTepHbIE YePThl U
CBOMCTBA €CTECTBEHHOI'O MHTEIUIEKTA. MbllIeHuE. 3a1auu, pelIeHne
KOTOPBIX CBA3aHO C MHTEJUIEKTYAIBHON JESATENbHOCTBIO.
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1.4 TloBeneHueckasi TpPaKTOBKAa MHTEJIEKTA U TUIAaH UMHUTALIUU
uHTemekra A. TeropuHra.

1.5 Tlonsarus «Jlanusie» u «3Hanus». OOpabOTKa JaHHBIX B
YCIIOBUSIX CYIIIECTBEHHOM alpuOPHOM HEMOJIHOTHI 3HAHUH 00 alropuT™Max
MoJIydeHus: TpeOyeMoro pe3ysbTara.

1.6 OGnacTu npuMeHEHHs UCKYCCTBEHHOT0 HHTeIUIeKTa. CBOHCTBA
cnabodopMaM30BaHHBIX 3a/1a4.

1.7 OcHoBHbIE 3TaIbl HCTOPUU PA3BUTHUSL CUCTEM UCKYCCTBEHHOTO
untesviekTa. [lossnenue Tepmuna «MCKycCTBEHHBI UHTEIUICKTY. [(Ba
HaIpaBJICHUs Pa3BUTHS UCKYCCTBEHHOI'O MHTEJUICKTA.

2.1 Tlonstue «MamumHHOe oOydeHue». Tpu coCcTaBsAOMNE
MAIIMHHOTO 00y4YeHus. MammHHoe 00ydeHHe U HCKYCCTBEHHBIH
UHTEJIEKT.

2.2 OcHOBHBIC BUJIbI MAIITTHHOTO O0yUCHUSI.

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

2.4 OOyuenue 6e3 yuurens. OCHOBHbIE periaeMble 3aaaun. O6nactu
MIPUMCHCHHSI.

2.5 OGyuenue ¢ noakperieHrueM. OCHOBHBIE pellaeMble 3a]auu.
OO6acTi npuMEHEHUs.

2.6 OcHOBHBIE ATANbl MAIIMHHOTO O0y4YeHUSs, UX HA3HAYCHHUE U
OCHOBHBIE OCOOEHHOCTH.

2.7. TlpenBaputenbHas 00pabOTKa JAaHHBIX B CHCTEMax MaITMHHOTO
o0yuyenus. Hasnauenne. OCHOBHBIE OCOOCHHOCTH.

2.8 Oran «O0yuyeHne» B CUCTEMaX MAIIMHHOTO O0yUYeHHUs.
[TpuHIHIBEI GOPMUPOBAHUS TPSHUPOBOYHOTO HAOOPa NTaHHBIX.
Hcnonp3oBanne nepekpECTHOM TPOBEpKU. [ nnepnapaMmeTpuyeckas
OIITHUMHU3AIIHSL.

2.9 Dran oreHKH 0000MIaroIel CIIOCOOHOCTH B CUCTEMAX
MaIuHHOTo 00y4yeHus. [ToHaTHs TouHOCTH (Precision) u BEpHOCTH
(accuracy) ¢pyHKIHOHHPOBAHUS MOJEIIEH.

2.10 OcobGenHOCTH BBIOOpA OMITHUMATHLHOW MOJICTTH MAITUHHOTO
o0yueHusl.

TK-1.]1.2

3.1 TumoBas 3aBUCHMOCTb MEX/Y CIIOKHOCTHIO MOJIEIIA MAITHHHOTO
00y4yeHHs U OLeHKON e€ 3((PEeKTUBHOCTH.

3.2 TwumoBasi 3aBUCHMOCTb OIIEHKH Y(PPEKTUBHOCTH MOJIEIeH
MaIIMHHOTO 00y4YeHHs OT pa3Mepa oOydaroliel mociae10BaTeIbHOCTH.

3.3 Crpoenue u GpyHKINN OMOIOTHIECKOTO HEHPOHA.

3.4 Ilepcentpon Po3zenbnara. [IpaBuio oOyueHus nepcenTpoHa.

3.5 ApanTuBHBIN JIMHEHHBIH HelipoH. OO0ydeHre METOJIOM TaKEeTHOTO
I'PaJIMEHTHOrO CITyCKa.

3.6 AnanTUBHBIN TUHEHHBIN HeWpoH. O0yUYeHHE METOI0M
CTOXACTUYECKOT0 IPaJMEHTHOIO CIycKa. MUHHU-TIaKeTHOE 00y4YeHHUe.

3.7 bubnuoteka mammuHOro o0yuenus Scikit-learn. Perraempie
3aaun. Peannsyemble METOIBI.

3.8 Moaens JIOTHCTHYECKOM perpeccuu u e€ o0ydeHue.

3.9 Pemenue npo6ieMsl nepeoOyyeHHst METOZIOM PEryJIpH3aIiH.
L2-perymsipuzanusi.

3.10 Meto OnOpHBIX BEKTOPOB U €0 UCIOIb30BAHKE B 33/1a4ax
kinaccudukanuu. Knaccuduxanus ¢ MArKUM 3a30pOM.

3.11 Mopuensb kiaccudukaTopa Ha OCHOBE JepeBa peIIeHUH.

3.12 Knaccudukarop Ha ocHOBe K OIImKalIIuX coce/ei.

MK-2.71.4
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\ 3.13 Hawunelit 6aiiecOBCKUI Ki1acCuPUKATOP.

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE MPEIYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI

Mpe/ICTaBiICHbI B Tabuie 17.

Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

Ne n/n =
KypcoBOii paboThl

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne . Kon
[IpumMepHBIii IepedeHb BONPOCOB JUIsl TECTOB

/o WHIUKAaTOpa

1 1.1 Cucrtemsl, CBOICTBA KOTOPBIX HE CBOASITCS K CyMME CBOWCTB NK-1.0.1

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

OtgerT: 0

1.2 Mnadopmanus pakTHUIECKOTO XapaKTepa, OIMUCHIBAIOIIAs O0BEKTHI,
MIPOIIECCHI U SIBJICHUSI KOHKPETHOH MPEeMETHON 00JIaCTH 3TO

a) 3HaHUS

0) naHHbIE

B) 9BPHUCTHKA
Ortsert: 0

1.3 TMox anropuT™MOM IMOHUMAIOT TOYHOE MIPEIITUCAHKE O BBITOJIHCHUHU B
OTIpeICTIEHHOM TMOPSJIKE CUCTEMBI:

a) orepanui

6) dyHKuMH

B) 3a/1a4
Otser: a

1.4 3agaum, cBA3aHHBIE C OTHICKAHUEM AITOPUTMA PELIeHUs Kiacca 3a1a4
OTIpeIeNIEHHOTO TUIIA 3TO:

a) MpUKJIQJHAs 3aaua

0) MHTeNIeKTyalbHas 3aa4a

B) IparMaThuecKas 3ajgada
Ortgert: 0

1.5 Yto monumaercs moj o0paboTKOM 3HAHUM:
a) TOHMMAaHHUE €CTECTBEHHOTO sI3bIKa
0) moAepIKKa MPUHSITHS PEHICHUS B CJIOKHBIX CUTYaIHASIX
B) aHANIM3 BU3yaJIbHOU WH(pOpMaIIUU
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T') BCE OTBETHI
Otser: T

1.6 3HaHus MOXHO Pa3AeTUTh HA CICAYIOIINE KATETOPUU:
a) TITyOWHHbBIC 3HAHUS, TIOBEPXHOCTHBIC 3HAHUS
0) nmpoueAypHbIC 3HAHUS, JCKIapaTUBHbIC 3HAHUS
B) BCE OTBETHI BEPHBI

OtBer: B

1.7 Kakoe u3 HalpaBiieHU UCCIIEJOBAHUM HCKYCCTBEHHOT'O HHTEIIEKTA
obecreynBaeT pelieHne 3a1a4 Kiaccu(ukanuu, perpeccuu, KiacTepu3alui,
accolualuy, YMEHbIIEHNs pa3MEPHOCTH:

a) CUCTEMbI HEYETKOTO BBIBOJIA

0) KIaccu4eckoe MalIMHHOE 00yUYeHHe

B) FT€HETUYECKHUE AJITOPUTMBI
Ortser: 6

1.8 OOyuenue, npu KOTOPOM MapaMeTpbl MOJIETH OOHOBIISIOTCS HA OCHOBE
KaXX/I0TO IMOCTYIHBIIETO TPEHUPOBOYHOTO 00pasia:

a) TMHAMUYeCKoe

0) makeTHoe

B) MUHU-TIAKETHOE
OtgerT: a

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

OtBer: B

1.10 TIporHo3mpoBaHHE METKH KJIacca Il HOBBIX K3EMIUIIPOB HA OCHOBE
NPEbIAYIINX HAOII0ICHUN ABISIETCS 3a0a4ei:

a) KJacTepu3aluu

0) knaccudukanuu

B) perpeccuu
OtBer: B

2.1 CrioxHBIE CUCTEMBI XapaKTePU3YIOTCH ...
a) OOJIBLINM KOJIMYECTBOM IapaMeTpOB
0) pa3HOPOIHOCTHIO DIIEMEHTOB
B) HEPAPXUYHOCTb CTPYKTYPbI
T') BCE OTBETHI BEPHBI

OtBet: T

2.2 B mareMaTHKe M KHOSpHETHKE KJIAcC 3a]a4d ONPEIEIIEHHOTO THITA
CUMTAETCs PELICHHBIM, KOTa /ISl €r0 peIleHHs:

a) HAMICHBI aJITOPUTMBI

0) OJTy4eHBI Pe3yIbTaThI

B) OTIpe/IeICHBI 1IN
OrtserT: a

2.3 Kaxkoe u3 HaHpaBJ’ICHI/Iﬁ HCCIeI0BaHUM HCKYCCTBCHHOI'O MHTCJUICKTA

TK-1.]1.2
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UCIOJIb3YET CIydyaiHbIN 10100p, KOMOMHUPOBAHKUE U BapHALIUU HCKOMBIX
MapaMeTpoB ¢ MPUMEHEHUEM MEXaHU3MOB, HATOMHHAOIIINX
OHMOJIOTMYECKYIO IBOJIIOLIHIO:

a) UCKYCCTBEHHBIC HEHPOHHBIC CETH

0) KJTacCHYeCKOe MAIIMHHOE 00yYeHHE

B) TEHETUYECKHEC aJITOPUTMBI
Otser: B

2.4 Tloaxoma, KOTOPBINA UCIOJIB3YETCS JIUIS CHKATHS JaHHBIX B
MOANIPOCTPAHCTBO MEHBIIICH PAa3MEPHOCTH MPU COXPAHEHUU OOJBIIEH YacTh
peJIeBaHTHON MH(OPMAIIHH:

a) TAKCOHOMMUS

0) CHIDKEHHE Pa3MEPHOCTH

B) MMOUCK acCOIUaIui
Otsert: 0

2.5 Mertpuka, onpeaessroIas 1010 HCTUHHO MOJI0KUTEIbHBIX
Kiaccu(UKanuii, KOTOPYIO MHOT/Ia Ha3bIBAIOT ““UyBCTBUTEIBHOCTHIO :
a) MoJIHOTa
0) 00bEM
B) TOYHOCTh
Ortsert: a

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

Otser: a

2.7 TouHOe MpeAnucaHue O BHITOTHEHUH B OMPEICTICHHOM MOPSAKE
CUCTEMBI OIIepaIHid JIsl pEIICHUS JTF000H 33]Jaui U3 HEKOTOPOTO 3aaHHOTO
KJIacca 3a/1a4 3To:

a) TaHHbIC

0) cucTembl

B) aJIFCOPUTMBI
OTtBeT: B

2.8 Kakoe 13 HanpaBieHUH UccIel0BaHUN HCKYCCTBEHHOTO UHTEIIIEKTa
WCTIOJIB3yeT MPUHIIAI OPTaHU3AIMH U QYHKITMOHUPOBAHHS OMOIOTHYECKIX
ceTell HepBHBIX KJIETOK KHBOT'O OpraHu3Ma Juist 00paboTku HHpOpMaLUu:
a) UCKYyCCTBEHHBIEC HEHPOHHBIE CETH
0) KIaccuyeckoe MallMHHOE 00yUYeHHe
B) TEHETUYECKHE AJITOPUTMBI
OrtserT: a

2.9 OOyuenwue, mpe/noararolee 0OHOBIEHUE TaApaMETPOB MOJEIH Ha
OCHOBE CYMMBbI HAaKOIIJIEHHBIX OMIMOOK IO BceM 00pasiiamM oOydJaroriei
BBIOOPKHU:

a) TMHAMHYECKOe

0) makeTHoe

B) MHUHH-TTAKETHOE
OtBert: 6
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3.1 Yepes kakyto Touky nospkHa nmpot ROC-kpuBas B cirydae
UIeabHOTO KiIaccuduraropa?

a) (0,0)

0) (0,1)

c) (L,1)

Ortser: 0

3.2 Kakoe nepeBo Ha3bIBaeTCs OMHAPHBIM?
a) Eciiu mpu ero moctpoeHUH UCTIONB3YIOTCS TOJILKO OWHAPHBIC
MIPU3HAKH
0) Eciu oHO MMeeT TOJIBKO JIBa JINCTA
¢) Eciia u3 1100011 ero BHyTpeHHeil BepIIMHbI BHIXOAUT POBHO
ABa pedpa
OtBer: ¢

3.3 MO’HO 11 pY MTOCTPOSHUH OMHAPHOTO JIepeBa UCIIOJIb30BATh
HeOMHAPHBIC MPU3HAKHU?

a) Jla

0) Her
OTBeT: a

3.4 UYro Takoe Oyrcrparn?
a) O/IMH U3 MOJX0/I0B K MOCTPOEHHIO MOABLIOOPOK
0) MeTon o0yueHus
C) MUHUMHU3HUPYEMbIN (YHKIUOHAT

Otser: a

3.5 Yro Takoe OyTcTpanupoBaHHas BHIOOpKa?
a) 9TO HEKOTOPBIN cerMeHT o0yyaroliei BBIOOPKHU MPOU3BOIbHOM
JJIIMHBI
0) 3T0 BBIOOPKA, MOJIyYeHHas1 U3 00y4yaloleil BLIOOPKH ¢
BO3MOKHBIM MIOBTOPEeHHEM 00bEKTOB
C) 9TO BBIOOPKA, U3 KOTOPOU yIaIeHbl HEU3BECTHBIC 3HAUCHUS
MIPHU3HAKOB
Otgert: 6

3.6 Kakoit mmuHBI Oyner OyTcTpanupoBaHHas BHIOOpKa?
a) OoJipLIe ITMHBI UCXOAHOM BBIOOPKH
0) MeHbIIIe JUIMHBI HCXOAHOM BEIOOPKU
€) PaBHOM JAJIMHE HCXOAHOI BBHIOOPKH

OrtserT: ¢

3.7 KakoBa 3aBUCHMOCTH KOPPEISIIUN MEXKY JIePEBbIMHU B CITyIallHOM
Jiece oT mapamerpa q (pa3Mep CIIyqaitHOTro TOIMHOXKECTBA TPU3HAKORB)?
a) Uem MeHbl€E ¢, TEM 00JIbIIE KOPPEIALUs
0) Uem OoJib1ie (, TeM 00J1b1IE KOPPeEJISALUA
c¢) [lanHblil napaMeTp HE BIUSAET Ha KOPPEIALUIO
Ortgert: 0

3.8 I'papueHTHBIH CITyCK — 3TO * MPH UCTIOJIH30BAHUU B MAIIIMHHOM
o0ydeHuun

TIK-2.]1.4
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a) aJIrOPUTM ONTHMU3AIUHN IAPAMETPOB MOJEJIH

0) anropuUTM MOMCKa MUHUMAJIBHOTO 3HAYCHHS TUIIEpIIapaMETPOB

C) aJIr OpI/ITM OIITUMHU3aAIINHU apXI/ITeKTypBI MOICIN

) QITOPUTM MOUCKA MAaKCUMAaJIbHOTO 3HAUYEHUS (PYHKIUH ITOTEPh
OTBeT: a

3.9 Kakoii "neBu3" y mapagurmel aHcaMOIupOBaHUs?
a) MHoro ciadbIx Moeieil 1aéT pe3yJabTar Jiy4llle, 4YeM OJHA
CHJIbHAA
06) MHOro CUIIbHBIN MoJIeNiel BMecTe Ja€T BO BCEM JTYUIITHI
pe3ysabTaT
¢) MHoro mojeneit 1aét xyxe pe3ynbTaT, YeM OJHa
OrBer: a

3.10 Ouenka koppensuu 1o [lupcony okazana 3HaueHue 0 Mexy
nepeMeHHbIMHU. UTO 3T0 03Havaer?

a) [lepeMeHHbIe HEe UMEIOT JIMHEHHOWH B3aUMOCBA3H

0) [lepemeHHbIEC UMEIOT HETMHEHHYIO B3aMMOCBSA3b

c¢) [lepemenHbIC HE UMEIOT HEJIMHEMHYIO B3aUMOCBSI3b

n) [lepemeHHBIC UMEIOT MAKCUMAIIBHYIO JIMHEWHYIO B3aMOCBSA3b

(Tak KaK 3HaYEHUE OIIEHKU | - OTCYTCTBUE B3aUMOCBSI3H)

Otser: a

3.11 Jlns 9ero mpuMeHSIETCS] KPOCC-BaIHA AT
a) Ilouck onTUMANBHBIX THIIEPIIAPAMETPOB NPH MAJIOM
KOJIMYeCcTBe JAHHBIX ISl 00yYeHH s
0) Ilonck onTUMaNBHBIX TUIIEPIIAPAMETPOB MIPU OOJIBIIIOM
KOJIMYECTBE IaHHBIX JUIS O0yUeHHS
¢) [louck onTUManbHBIX TUNIEPIAPAMETPOB IPU OTCYTCTBUH JJAHHBIX
111 00ydeHus
1) YToOBI HE UCIIOIB30BAaTh TECTOBYIO BEIOOPKY JIIsl OLIEHKH METPHUK
OrtserT: a

3.12 B 4em 3akiro9aeTcss METOJT CITYIaiHBIX ITOANPOCTPAHCTB?
a) ['eneparusi cydyaifHOTO TTOJAMHOKECTBA 00yUarOIIeH
BBIOOPKH JJIs1 JaIbHEHIIero o0yueHust 6a30BOro ajJropuTMa
0) [loryueHnue cjay4aiiHOro MOJIMHOKECTBA U3 UCXOHOTO
KOJIMYECTBA MPU3HAKOB /IS JaJibHelero oo0yyenus
0a30BOro aJIrOpUTMAa
c¢) ['eneparus ciy4aifiHOTO MOMHOKECTBA 0Aa30BBIX aTOPUTMOB
JUIS TIOJIy4€HHUS arperupoOBaHHOTrO pe3yJibTaTa
OtgerT: 0

3.13 Kaxas U3 METpHUK JIy4Ille TOAXOIUT [T TOUCKA CHITBHBIX
(OonpLINX) OMIMOOK MOJETH B 3ajjau€ PErpecCuu:

a) RMSE

0) MAE

c) R"2

n) F1
OrtserT: a

3.14 JlomyctuM, MBI TIpe/icKa3bIBaeM COpPT NBETKOB (oamH U3 Tpex: F, G,
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E) u onenuBaem metpuku kiacca F.
Kaxoit u3 mokazarenei kiraccupuKamuu OTpakaeT KOJIUIECTBO
MPAaBUJIbHO MPEACKa3aHHBIX OTBETOB OLIEHHBAEMOTO KJacc.
a) True Positive
0) False Positive
c¢) True Negative
n) False Negative
Otser: a

3.15 Kakas u3 MeTpuk MOKeT IPUHUMATh OTPUIATEIIbHBIC 3HAUCHUS?
a) R"N2
6) MAE
¢) RMSE
1) Accuracy
OtBerT: a

3.16 Ilpw HanMYUK CHITBHOTO TIEpeKOca KJIacCOB IO LEJICBOM MTEPEeMEHHOMN
(1000 3anmuceii kinacca A u 40 3anuceit kinacca b) kakas U3 METPUK MOXKET
MCKa3UTh OLIEHKY paboThl MOEITH?

a) accuracy

0) recall

c) precision

n) F1
Otser: a

3.17 Kak 6opoTtscs ¢ a3ddexTom nepeodydenus?

a) Caenatp Mojiesib npoie (MeHee KOMILIEKCHOI)

0) B3aTh MeHbIIIE TaHHBIX

¢) Cnenatb Mofielnb cioxHee (0oee KOMILIIEKCHO)

1) [IpoBepsATh METPUKH TOJIBKO O 00yYaroel BEIOOpKe
Otser: a

3.18 Kax cBsi3aHbl MEKIY COOOH IIIOTHOCTD pacnpereNeHus U GyHKIUS
pacripeeneHus?
a) ILlnoTHOCTH pacnpeneseHus - 3TO NPOU3BOAHAA (PYHKIHH
pacnpeneaeHus
0) OyHKIMS pacpeeICHHs - 3TO TPOU3BOIHAS INIOTHOCTH
pacnpeneneHus
¢) DT BEIMYMHBI HUKAK HE CBSI3aHbI
OrtserT: a

3.19 B uewm 3axmrouaercs IpaBUiIo TPEX CUTM?
a) Tpu cpeHEKBaAPAaTUUECKUX OTKIOHEHUS - 3TO JOBEPUTEIIbHBII
MHTEpBAJI JJI1 MaTEMaTUYECKOTO OXKHUIAHUS
0) BeposAATHOCTB TOI'0, YTO CJOYYAHHAS BEJIMYMHA IPUMET
3HaYeHHe, OTKJIOHAIoIIeecs] 0T MATEMATHYeCKOI0 0:KMIAHMUS
00JIbIIIC YeM HA TPH CPEeJHEKBAJAPATHYECKUX OTKJIOHCHUS
npeHedpe;KuMo MaJia
c¢) Tpu cpenHekBaApaTHUECKUX OTKIOHEHUS - 3TO MaKCHMaJIbHO
BO3MOJKHOE 3HAYEHUE CIIy4alHOM BEIMYHUHbI
Otgert: 0
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3.20 K xaxomy Tumy npu3HakoB Bl b oTHECTH pocT YenoBeka (B cM)?
a) bunapnsrii

0) BemecrBeHHbBIH
c¢) Kareropuanbuslit

1) IlopsimkoBbIit
OrtBer: 0

3.21 K xakomy Tuity npu3Haka Bel Obl OTHECTH LIBET IJ1a3 YesioBeKa?
a) bunaphslii

0) BemecTBeHHBIM
¢) KaTteropuaiabHbli

1) TopsiakoBblit
OTBeT: ¢

3.22 Kaxoii u3 N0JX0/I0B peryJisipu3aliy N03BOJISIET OOHYIUThH Beca

JUHEWHON MOJIeNH, TEM CaMbIM MMOKa3aTh HEHYKHOCTb MpU3HaKa?
a) Jlacco

0) L2

¢) Pumx

1) Tuxonona
OTBeT: a

3.23. MoxerT 1iu peniaroniee 1epeBo BOCCTAHABIINBATH HEIMHECHHBIC
3aBUCUMOCTH?

a) Jla
0) Her

¢) Tonabko HEKOTOpHIE
OTBeT: a

3.24 B uéwm 3akimro9aeTcss OCHOBHOE pa3lIndue CIyJaiHoOTo jeca U

03ITUHIa Ha IEPEBbAX PEeIICHUN?

a) B caayuaitHoM Jiece Il Ka:KI0r0 pa30ueHns NPU3HAKHA
BBIOMPAIOTCS M3 HEKOTOPOIO CJY4aiiHOI0 MOJAMHOKeCTBa
NMPU3HAKOB

0) B cyuaitHoM nece oOydeHue uaAET Ha OyTCTpalMpPOBAHHOMN
BBIOOpPKE

¢) DT JBa METO/Ia HUYEM HE OTJIMYAIOTCS
Otser: a

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

a) Pemiaromme aepeBbs
0) JIuneiinas perpeccus
¢) Jlorucruueckast perpeccus

1) Mozenb onopHbBIX BEKTOPOB
OrtserT: a

3.26 B 9em 0co0EHHOCTh CTOXAaCTHYECKOTO TPAJHUSHTHOTO CITycKa?
a) ['paaneHT PyHKIIUH KaYeCcTBA BHIYMCISAETCS TOJIBKO HA

OJHOM CJIy4aiiHO BHIOPAHHOM 00beKTe 00yyarouleii BLIOOpKH

0) 'paguent QyHKIMK KadecTBa BHIYMCISETCS CO CAydailHO
BBIOpAHHBIM IIIAarOM
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¢) 'papuent Bbraucnsercs ais cay4aiHoi (PyHKIIMH KadecTBa
OrtserT: a

3.27 Kaxas u3 3a1a4 IpearosaraeT BOCCTAaHOBICHUE MOJEIIBIO
3aBUCUMOCTH B JJaHHBIX IyTeM NPUOIMKEHUS IpeACcKa3aHUi MOJENHN K
3HAYCHUSAM B O0YYaIOIIUX JaHHBIX:

a) perpeccust

0) xnaccupukanus

C) KJlacTepu3anus

1) IPOKpacTUHALMS
Otser: a

3.28 Kakas u3 3a1a4 nmpe/mnoiaraeT NOUCK HAMITYYIIIero pa3aesieHus
JIAHHBIX B TIPOCTPAHCTBE PU3HAKOB?

a) KIaccupuKanus

0) perpeccust

C) KJIacTepHu3anus

) BaJIHIaIIHs
Otser: a

3.29 IIpusnak Grade umeer ciaenyronye yHUKaIbHbIC 3HaYeHHS: 1, 2, 3,
4, 5 1 oTpaXkaeT OILICHKY 3a TECT CTyAeHTOB. OnpenenuTe TUI IPU3HAKa:
a) HomuHanbHbI KaTeropruaibHbINd
0) IocaienoBaTebHBIN KaTEropuaJbHBIH
¢) YucneHHbIi
1) JlnxoTomMuueckui
e) Her npaBuiibHOTO OTBETA
OtgerT: a

3.30 B kaxom U3 cy4aeB UMEET CMBICII CPa3y UCKIIOUYUTH KOJIIOHKY
JTAaHHBIX

a) Bcsl K0JI0HKA MMeeT OJIHO U TO Ke 3HAYEeHHUe

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

YuCIa)

¢) Kosnonka umeeT 1Ba YHUKaIbHBIX 3HAYEHUS

1) Kononka cogep uT cTpoku
OtBerT: a

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

Tabmuua 19 — IlepeueHb KOHTPOJIbHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY

MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL
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11. Meroau4eckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHHs A7 OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaina

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIoKEeHHe yueOHoro marepuana. Ha3HadueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOJ0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOU oOyacTu 3HaHUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLHUITIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— IIOJIyY€HHE OIbITa TBOPYECKOI pabOoThl COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— IIOJIy4YCHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKH H O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOAMMBIX TEPMUHOB U MOHATHI.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalUEd  CllalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIMOHHOI0 MaTepuaa:

Jlexuuss cocrouT U3 TPEX OCHOBHBIX 4YacTEW: BCTYNMTEIBHOW, OCHOBHOUW U
3aKJIFOUYNUTEIBHOM.

BerynurenpHas yacTh onpezenseT Ha3BaHUE TEMBI, IUIaH U 1eNb JeKiuud. OHa npu3BaHa
3aMHTEPECOBATh U HACTPOUTH ayJUTOPHUIO. B 3TOM 4acTH JIEKIMM H3JIaraeTcsi akTyaJlbHOCTB,
OCHOBHAs UJes, CBA3b JAHHOM JICKUUU C NPEABbIIYIIMMH 3aHATUAMU, €€ OCHOBHBIE BOIPOCHI.
BBenenue 10MKHO OBITH KPATKUM U LIE€JIEHANIPABICHHBIM.

B OCHOBHOM 4YacTH JICKIMU pEaTU3yeTCsl HAy4HOE COJEpKaHUE TEMBI, BCE TIJIaBHbIC
y3JI0BBIE BOIIPOCHI, IPOBOAMTCA BCS CHCTEMa J0Ka3aTelbCTB C HCIIOJIb30BaHMEM Haubosee
1es1ecoo0pa3HbIX METOIMYecKuX NMpuéMoB. Kax bl yueOHBIM BOIIPOC 3aKaHUYMBACTCSI KPATKUMU
BBIBOJIAMH, JIOTHYECKH TIOABOJSAIMMH CTYICHTOB K CIEYIOLIEMY BOIIPOCY JICKIIUH.

3aKII0YUTeNbHASA YaCTh UMEET Liebl0 00001IaTh B KPaTKUX (OPMYIMPOBKAX OCHOBHBIE
WJIEN JIEKIIMH, JIOTHYECKH 3aBepIuas €€ KaK LEeJIO0CTHOE TBOPEHHUE.

OTnenbHbIe BUJBI JIEKLIMH MOTYT UMETh CBOM OCOOEHHOCTH KakK IO COJEpPKAHUIO, TaK U

10 CTPYKTYpE.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS 10 MPOXOXKICHHIO TMPAKTHIECKUX
3aHATUN

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4yeOHOro
npoliecca, 3aKIIoYaroniascs B BBITOJHEHUH 00YJalOUIMMHUCS 10T pYKOBOJICTBOM IpEToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLUTUIMHBL, TPUOOPETEHHUs] YMEHUN M HaBBIKOB, OIBITA TBOPYECKOM e TETbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBISETCS MPUBUTHE 00YYarOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOU IEATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.
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[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YarOIIMMCS IPAKTUYECKUX 3aHATHI:

— 3aKpervieHue, yriyOleHue, pacIIMpeHHe MW JeTaau3alus 3HAHUK IMpH pEHICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE [IO3HABATEJIBHBIX CIOCOOHOCTEH, CaMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JYCLIUIIJIMHEIL

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHHS MOJNYYEHHBIX 3HAHWUN IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

[IpakTuueckue 3aHATHS TMPOBOIATCS B KOMIIBIOTEPHOM KJIAcC€ C MCIOJIb30BAaHHEM
NaKeTOB TPOrpaMM pa3pabOTKH W OTJAAKH MPOrPpaMMHOTO oOecreueHust IUCTprOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHa3Ha4YeHHBIA JUIS KPYIMHOMACIITAOHON
00pabOTKU TaHHBIX, TPOTHO3HON aHAJIUTHUKH U HAYYHBIX BBIYMCIEHUN OT Komnanuu Continuum
Analytics. DOto OecrutaTHbIA, BKJIIOYas KOMMEPYECKOE HCIIOIb30BaHHE, W TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejle mpennpusatus auctpuOytus Python, koTopslii oO0beauHseT Bce
KJIFOUYEBbIe OMOIMOTEKH, HEOOXOAUMBIE [T paOOTHI B O0JIACTH HAYKU O JAHHBIX, MAaTEMaTHKH U
paspabotku. Anaconda yxe Bkimrouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANONaraloT padoTy MO WHAMBUAYAIbHOMY 3aJlaHUIO,
CBSI3AaHHOMY C Pa3pabOTKOW U OTIAAKOW POOOTOTEXHUYECKUX CUCTEM 00PaOOTKU HHPOPMAITHH.

[To pe3ynpTaTamM Ka)KJOTO MPAKTHYECKOTO 3a7aHHs JOJKEH OBITh MOATOTOBIEH OTYET,
coJep KAl He0OXOIMMBbIE TEOPETUYECKHE CBEJICHHS, INCTHHTH M-IIPOrPaMM, MOCTPOCHHBIE B
Ipolecce BBIMOJIHEHHs paldoThl rpaduueckue 3aBUCUMOCTH U T.M. Kaxkaplii oT4€T mOIDKEH
coJepKaTh BBIBOJBI MO MPOJENAHHOH paboTe M CIHCOK HCIIOJIB3YEMbIX JOMOJHUTEIBHBIX
UCTOYHUKOB.

Kaxxnoe npakTuyeckoe 3aHSATHE 3aBEpIIAETCs coOeceJOBaHMEM C IpernojaaBaTesieM IIo
NPECTaBICHHOMY OTYETY C BBICTaBJIEHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbImonHEHHs 1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CISIYIOINX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHYECKMX 3HAHWM, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMON JUCLHUIUINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue 1 TpeOOBaHMS K ITPOBEIEHUIO JAa00PATOPHBIX padoT
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JlaGopatopHbie paOOTHI, MPEIyCMOTPEHHbIE B JaHHOM Kypce, BBIIOJIHSIOTCS B
KOMIIBIOTEPHOM KJIACCE Ha NEPCOHAIIBHOM KOMITBIOTEPE C MCIOIb30BaHUEM IAKETOB MOLACPKKU
pa3paboTKU U OTJIAJKH TPOrPaMMHOTO obecrieueHus Ha s3bike Python.

B mponecce noaroroBku Kk - jgabopaTopHoil  paboTe  HEOOXOIMMO — U3Y4YHUTb
COOTBETCTBYIOIIME METOJMYECKHE YKa3aHHUs U IOBTOPUTH JICKIHMOHHBIM MaTepHall, KOTOPBIN
OTHOCHTCS K TeéMe paboTBhl.

Ilepen HauanoMm BHIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
co3/1aBacMbIX B paboTe (hailloB U YCTAaHOBUTH €€ B CHCTEME KauecTBE TEKYILIEH JAUPEKTOPUH.
IlyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAIMMCAHHBIX KUPUIUIALICH.

B mnpouecce BbimosHeHUs pabOThl MOJIYYEHHBbIE pE3yJIbTaThl PACUYETOB, JIMCTUHIU
pa3pabaTbIBaeMbIX MPOTPaMM, CXEMBbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPAaHSATHCS Ha
JMCKe JUId UX JajlbHEUIIero nCroiab30BaHus Npu 0(OPMIIEHUH OTUETA.

ITo oxoHuannu pabOTHl HEOOXOAMMO COCTABUTH OTYET M MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOILEM 3aHATHH.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe
OTtuér 0 1abopaTtopHOit paboTe JOKEH COJIEPKATh:
— (paMUIIHIO, UMSI B OTYECTBO CTYJICHTA, BHIIOJHUBIIETO PadOTYy;
— HOMep y4eOHOU TPYIIIBL;
— JIaTy BBITIOJIHEHHS pabOThHI;
— Ha3BaHHE PabOTHI;
— 11eJIb pabOoTHI,
— KpaTKyro GopMyIUpOBKY 3a7aHUs Ha TaOOPATOPHYIO padoTy;
— OCHOBHBIC TEOPETHYECKHE CBEICHHUS M (HOPMYJIbl, HCIOJIH30BABIIUECS B IPOIECCE
BBITTOJIHEHUS pabOTEHI;
— JIMCTHHTH MIPOTPaMM, pa3pab0TaHHbIC U OTJIAXKCHHBIC B TIPOIIECCE BBHITIOJIHEHHUS PA0OTHI;
— CX€MBbI, pa3paboTaHHbIE B IPOIIECCE BHIIOJIHEHHS padOThI;
— IPY UCIIOJIb30BaHUH JIOTIOJIHUTEIILHOW JIMTEPATyPhl YKa3aTh CCHUIKU U TPUBECTH CITUCOK
JTUTEPATYPHI;
— BeIBoJIBI 110 pabore.

TpeboBanus k opopmIIeHHIO OTUEeTa 0 JaObopaTOPHOH paboTe

[Ipumep odopmiieHUs TUTYIBHOTO JUCTa OTYETA MO JabopaTopHOil paboTe MpHUBENEH Ha
caiiTe yHUBepCUTETa WW.guUap.ru.

IIpu odopmienun otuéta o JsabopaTopHOW paboTe HEOOXOAUMO NPUIEPKUBATHCA
tpeboBanuit 'OCT 7.32-2017 «Otuér o HayuHO-UCCleoBaTeNnbCcKo pabore. CTpykTypa U
npaBuiia OPOPMIICHUS.

ITo xaxxnoit nabopaTopHoil paboTe MODKEH OBITh MOATOTOBJIEH OTYET B OyMa)XHOM M B
anekTpoHHOM Buje. [locie 3ammThl 1a0OpaTOpHBIX PadOT OTYETHI B OyMaKHOM BHAE C
IPOCTaBJICHHBIMH OLIEHKaMH XpPaHATCS Ha Kadenape, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBITH BBIJIOKEHBI B IMYHOM KaOMHETE yJallerocs Ha caiiTe yHUBEPCUTETA.

11.4. Metoauueckue yKazaHus JUisl 00Y4aroIIUXCs MO MPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITIOIHSAET PaboOTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPENojaBaTelis, HO 06e3 ero HermocpeacTBEHHOTO
y4acTusl.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIEYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.
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MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I C&MOCTOHTCHLHyIO pa60Ty
00yJaroNTUX CSASBIISFOTCS:
— y‘Ie6HO-MeTOZ[I/I‘-IeCKI/Iﬁ MaTepI/Iaﬂ 110 JUCIIUITJIINHE.

11.5. Mertoauueckue yKazaHus [UIsl OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTHU

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEIYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNIbI0 OILICHMBAHMS X0Jla OCBOCHUS
JUCLUATIIINHBI.

KonTponp kauecTBa 3HaHUN MPOBOAUTCS B (hOopMe MHAMBUYaILHOTO cOOECe0BaHuUs 10
MaTepualy OTAEIbHBIX pa3lelloB AUCLUIUIMHBL, & TaKK€ IIPOBEPKU OTUETOB O BBINOJIHEHUU
MPAaKTUYECKUX 3a/IaHH.

Pe3ynbrarhl TEKymero KOHTPOJISA MOI'YT YYUTBHIBATHCA IIPU IIPOBEIACHUH IIPOMEKYTOYHOMN
arrectauuu. [1o0XKUTENBbHBIA PE3yJabTaT TEKYLIErO0 KOHTPOJS YCIIEBAEMOCTH €T CTYJEHTY
JIOTIOJTHUTEIILHBIN 0aJul P MPOBEICHUM MPOMEXKYTOUHOM arTecTanuu. Pe3ynbTaTsl TEKyIero
KOHTPOJI MOT'YT YUYUTBIBATHCS MPU MPOBEACHUHU IIPOMEXKYTOUYHOM aTTECTALMH.

Cucrema OLEHOK IpU IPOBEIEHUU INPOMEKYTOYHON aTTeCTallMd OCYLIECTBIISETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxenuit «O TekyieM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOywarommxcs 1Mo mOporpammbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AIy.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS IMOCIE 3aBEPIICHUS U3YYEHUS KaXI0ro
paznena aucuurimHbl. Metonsl TKY B 3aBuCMMOCTH OT M3yyaeMOro maTepualia: IMpOBEIECHUE
MIPOBEPOUYHBIX PadOT B BUJC PEIICHUS 3a/1a4 WIH TecTupoBaHue B cucteme LMS. IIpumepHbrit
nepeyeHb BOMIPOCOB ISl TECTUPOBAHUS, IPEICTaBICHHbIN B Tabmuie 18, popmupyroTcs ucxoas
U3 cojepkaHus mpoinenHoro pasnena. O konkperHou gate TKY, merone mposenenus TKY,
ycIoBUsAX ycrnenrHoro npoxoxaenust TKY npenonaBatens cooOiaeT He o3AHEE OJHON Heaenu
JI0 TEKYILEro KOHTPOJIS YCIIEBAEMOCTH.

11.6. Mertoanueckue ykazaHus Il OOYYAIOUIMXCS 10 MPOXOXKACHUIO MPOMEKYTOTHOM
aTTecTaluu

[Ipomexyrounas  arrecranus  oOydarlolIUXcsl — MpeAycMaTpUBaeT  OLIEHHWBAaHUE
IPOMEKYTOUHBIX M OKOHUATEIbHBIX PE3yabTaTOB 00yYeHUs 1Mo auciuminHe. OHa MpoBOAUTCS B
dbopme sK3aMeHa:

OKk3aMeH — (opMa OLIEHKM 3HAaHHM, MOJyYEeHHbIX OOYUYarOIIMMCS B MpOLECcce U3yUEeHHUs
BCEH TUCIUIUIMHBI WIK €€ YaCTH, HABBIKOB CAMOCTOSITEIbHOW paboOThl, ClIOCOOHOCTH MPUMEHSTh
UX JUIsl pEIIeHHs MPaKTUYECKMX 3aJad. OJK3aMEH, KakK IPaBWJIO, IPOBOAMUTCS B IEPHOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEepIIAeTCs aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpPH MPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBIAETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaroumxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
cTyneHToB B ['YAIDy.

IIpoMexyTouHass aTrecTalus OLIEHHMBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIA
ycneBaemocTu. Crincok BompocoB (Tabnuma 15) Kk MpoMexXyTOUHOM aTTecTalluu YTBEPKAAeTCs
kKadeapoil M BBLAAETCS CTYAGHTAM s O3HaKoMJeHWs. B ciydae, ecnu CTyIeHT IO
YBa)XXUTEIbHOM MPUYUHE HE BBIMOJHWI TPeOOBaHUS TEKYIIETO KOHTPOJIS, EMY MPEIOCTaBIISAETCS
BO3MOXXHOCTh CHaTh 3aJOJDKEHHOCTHM 10 HponylmeHHelM TemaM. ®dopma mnposeneHus
MIPOMEXKYTOUHOM aTTecTalil — TUCbMEHHas!.
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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
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit
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