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AHHOTaUs

Jucuunnuza «CUCTEMBI U METObI UCKYCCTBEHHOTO MHTEIIJIEKTA B AJIEKTPOIHEPIETHKEY
BXOJIUT B 00pa30BaTEIbHYIO MPOTPaAMMy BBICIIETO 00pa30BaHUS — IPOrpaMMy CIICIIHATUTETA TI0
crenraibHocTd 13.05.02 «CrnenuanbHble 3JIEKTPOMEXAHUYECKUE CHUCTEMBI» HaIPaBJICHHOCTH
«OJIEKTPOMEXAHUYECKUE CHUCTEMBl CHELUAIbHBIX YCTPOHCTB W u3aenuit». [ucnuruinHa
peanmmu3yetcs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-3 «CnocoOHOCTh y4yacTBOBAaTh B IUIAHUPOBAHUHU, IOJITOTOBKE, BBIIOJHEHUH H
00paboTKe pe3yabTaTOB HAYYHO-UCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX PaboT»

ConepxaHve AMCHUIUIMHBI OXBaTbIBA€T KPYI BOIPOCOB, CBS3aHHBIX C HW3Y4YCHHEM
METO/IOB, CIOCOOOB MOJEIMPOBAHMS M BOCHpPOM3BEACHUS ¢ Tomoilpio OBM  ornensHbIX
GyHKIMI MHTEUIEKTYaJIbHON JESTETbHOCTH 4YENIOBEKa, CBSI3aHHBIX C PEHICHHEM KaKUX-TH00
3a/1a4 B 00JIaCTH 3IEKTPOIHEPIETUKH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yueOHOro mporiecca: JISKIUH, 1a00paToOpHbIe padOThI, MPAKTUICCKUE 3aHATHUS, CAMOCTOSITEIIbHAS
paboTa oOyyaromierocs.

[IporpamMmmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHHUS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto npemnoaaBanus JUCUUIUIMHBL ABISETCS 03HAKOMIICHHE CTYIEHTOB C MPUHLIUIIAMH,
METOAaMU U MHCTPYMEHTAIbHBIMHM CPEACTBAMH MAIIMHHOIO OOY4eHHs, KaK OJHOI'0 M3 CaMbIX
HOMYJSIPHBIX M TPOAYKTUBHBIX HANpPaBICHUHA MCKYCCTBEHHOTO HHTEJIEKTa, CBSI3aHHOTO C
UCCIICIOBAHUEM U NPUMEHEHHUEM CaMOOOy4aroIMXCsl aJIrOPUTMOB, M3BJICKAIOIMX 3HAHUSA M3
naHHbIX. OOydaroniuecs TOJHKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJITOPUTMOB MAIIMHHOTO
00y4yeHHMsl, OJTYYUTh HEOOXOAMMBIE HABBIKM JUIsl MPUMEHEHHUS] CUCTEM MAIIMHHOIO OO0y4YeHMs
IpU PELICHUH 3a/1a4 KiIacCU(UKALUKU, PEerpeccuy, KIacTepu3aluy, acCOUMAINK, YMEHBIICHUS]
pa3sMEepHOCTH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BICHIEr0 00Opa3oBaHus (Jayiee —
OIl1 BO).

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

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydaroUuiics AOKEH 00jaiaTh CieIyHOLIUMU
KOMIIETSHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHXKCHHS

Konu
Kareropus (rpynna) Kon n HanMeHOBaHME UHIUKATOPA JOCTHKECHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIIUHA

[1K-3.3.1 3HaeT METObI U CPEICTBA
IJIAHUPOBAHUS U OpraHU3alUU ONBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK U MPAKTHUECKUX
IKCIEPUMEHTAIIbHBIX HCCIICIOBAHUI; METOIBI
MIPOBEACHUS IKCIIEPUMEHTOB U HAOIIOACHUH,

[1K-3 CiocobHoOCTE
y4acTBOBaTh B

TUTAaHUPOBAHMH,
00001meHust 1 06paboTku HHPOPMALINHU, B TOM
HOATOTOBKE, o
YHCIIe C IPUMEHEHHEM TEXHOJIOTHIA
BBIINIOJIHEHUH U
[TpodeccronanbHbIC MCKYCCTBEHHOTO MHTEJICKTA
obOpaboTke

KOMITETEHIINH [1K-3.VY.1 ymeer npuMeHsATh COOTBETCTBYIOIIEE
pE3yJIbTaTOB HAy4YHO-
IporpaMMHoe obecrieueHue A opopmiieHus

HCCIIEN0BATEIHCKUX

L OIIBITHO pe3yabTaTOB HAYYHO-HCCIIEI0BATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKHUX padoT

KOHCTPYKTOPCKHX

paBor [IK-3.B.1 BnageeT MmaTeMaTUYECKUM aIapaTomM

O6pa6OTKI/I OKCHICPUMCHTAJIbHBIX JAHHBIX, B TOM
YHUCJIC C MPUMCHCHUCM TEXHOJIOTHI
HCKYCCTBCHHOI'O MHTCJIJICKTA

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnmHa MoxXeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX JUCUUTUINH:
— «Maremaruka, TeOpHsl BEPOATHOCTEN U MaTEMATUYECKAs] CTATUCTUKAY;

- ((ABTOMaTI/ISaHI/ISI pacqéTa M IPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM»,
- ((I/IH(bOpMaL[I/IOHHBIe TCXHOJIOTHUHN ).

3HaHI/I$I, IMOJIYYCHHBIC IIPpU HU3YUYCHUHU MaATCpHUalia JTAaHHOM JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BAaTbCA IMPU U3YUCHUH APYTUX AUCHUILINH
— «MaremaTuuecKkue MeTOIbl UCCICAOBAHUI»;

— «TeXHUKO-2KOHOMHYECKHE PUCKHU IIPU CO3AaHUN HOBOI TEXHUKH)




3. O0BeM u TPyIOEMKOCTb TUCITUTLIHHBI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu 34 34
AyoumopHnuie 3anamus, BCETO 4ac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/cemunapckue 3anstus  (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, udd. 3au, OK3. OK3.
JK3.**)

£

IIpumeuanue: KaHAUOATCKHIT SK3aMeH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHAaM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYJOEMKOCTh

Paznesbl, TeMbl JUCIMILITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 7

Pasnen 1. [lonsatue «MckyccTBEHHBIN
UHTEIIEKT». O6J1acTh NPUMEHEHUS TEXHOJIOTUI 4 2 2 3)
VCKYCCTBEHHOI'O MHTEJIJIEKTA.

Paznen 2. Ilonarue «MammHHOE 00ydeHUE.
MammHHoe 00y4eHue U UCKYCCTBEHHBIN 4 2 2 10
MHTEJUIEKT. Buibl MammmHHOTO 00yUYEeHHS.

Paznen 3. OcHOBHBIE ATANlbl MAIIMHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 8 4 4 10
0c0O0eHHOCTH. MoienTn MalllMHHOTO O0YYeHHUSI

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

Paznen 5. IlpenoOpaboTka JaHHBIX B CHUCTEMaX
MAITUHHOTO OOYJEHHSI.




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

OCco0CHHOCTH peann3alui MOJIEIICH
PErpeCCUMOHHOI0 U KJIACTEPHOI'O AHAJIN3A.

Htoro B cemectpe: 34 17 17 40

Htoro 34 17 17 0 40

[IpakTuyeckas MOArOTOBKA 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOydJarlolmMMHUCS  OMNpeleJeHHbIX  TPYAOBBIX  (YHKUMHA,  CBSI3aHHBIX C  Oymyuiei
npodeCCHOHATIBHON 1S 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 JEKIIMOHHBIX 3aHATHI

Paznen 1 [Tonsitue «VckyccTBeHHbIN HHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOIOTUI
HWCKYCCTBEHHOTO MHTEJUIEKTa. MICTOpUs pa3BUTHS TEXHOJIOTUI
HCKYCCTBEHHOI0 UHTeIJIeKTa. HanpaBnenus pa3BUTHS UCKYCCTBEHHOI'O
uHTeekTa. KiroueBble 0COOCHHOCTH €CTECTBEHHOIO HHTEILICKTA.
CgoiicTBa ci1abohopMai30BaHHBIX 3a/1a4. IMIUPUUYECKUNA TecT ThIopHuHTa
JUISl OEHKU MCKYCCTBEHHOI'O MHTEIUIEKTa. MIHTeeKkTyanbHbIe
MH(POPMAIIMOHHBIE CHCTEMBI. AJITOPUTMBI Kak (popMaau3amms 3HaHul 00
00paboTKe JaHHBIX. KJIACC MHTEUICKTYAIbHBIX 3a1a4. OOpaboTKa TaHHBIX U
00paboTKa 3HaHUH

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

— oOyuenue ¢ yuureneM. OCHOBHBIE periaemble 3aaaun. O6macTu
npuMmenenus. [Iporao3upoBanue Ha OCHOBE 0O0yU€HHUs ¢ yUUTeneM. 3agaua
KJ1accU(UKALMK - PAaCIIO3HABaHUE METOK KJIACCOB. 3ajaya perpeccu -
IIpEeACKa3aHue 3HAYCHUIN HENPEPBIBHOM LIEIEBOM IEPEMEHHOM;

— oOyuenue ¢ noakpervieHneM. OCHOBHBIE peraeMble 3a1aun. O6nacTu
MpUMeHeHHUs. Pelienre nHTepakTUBHBIX 3a/1a4 HA OCHOBE 00Y4YEeHHUSI C
MOJIKPETIICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE penraembie 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 00YYEeHHMSI, UX Ha3HAUECHUE U OCHOBHBIC
O0COOEHHOCTH:

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

— ortan «O0y4ueHue» B CUCTEMaX MAIIMHHOTO o0y4yeHus. [IpuHIUIBI
(hopMHUpOBaHHS TPEHUPOBOYHOTO HaOOpa MaHHBIX. Mcronbp30Banme
nepekpécTHOM nmpoBepku. [ unepnapamerprueckas ONTHMHU3AINS;

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

Oco0OeHHOCTH BBIOOpa ONTHMAIBLHOW MOJENHM MAITUHHOTO OOy4YeHUS,
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TumnoBas 3aBUCHMOCTh MEXKAY CIOKHOCTHIO MOJEITH MAIMHHOTO O0Y4YEHUS U
oreHKOi e€ a¢dexkTuBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 3P (PEKTUBHOCTH
Mozenen MAaIIMHHOTO 00y4eHUs oT pa3mepa oOydaromiel
HOCJIE0BATEIbHOCTH.

dopmanbHas HOCTaHOBKA 33141 MAITMHHOTO O0YUEHHS

Paznen 4

Peanuzanus anroputma oOydenust mnepcentpona Ha Python. Moayny
NumPy, Pandas, MatPlotLib, Scikit-Learn.

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

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

Mojenb JOTUCTUYECKOM perpeccuu. TpeHUpOBKa JOTUCTUYECKON
perpeccuonHoi Mozenu B scikit-learn. Pemenue npoGiiemsl nepeoOydeHus
IIPH TIOMOILY PETYIISPU3ALIIH.

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

Mogenu MalmuHHOTO 00Y4€HUS Ha OCHOBE JIEPEBHEB PEIICHUH.
OO0bscHenne pe3yinbTaToB 00yueHus. CiryualiHbli jec.

Mozesb MalMHHOTO 00YYEHUs Ha OCHOBE K OJIMKaMIIINX coceneH.

Hausnsrit baitecoBckuii kinaccudukarop.

Pasznen 5

[IpenobpaboTka nanubiX. Pemenue mpoOieMbl MPOMYIICHHBIX JaHHBIX.
O6paboTka KaTeropuadbHbIX JaHHBIX. Pa30uBka HabOopa MaHHBIX HA
TPEHUPOBOYHOE M TECTOBOE MOAMHOXECTBa. llpuBeneHue mNPHU3HAKOB K
oluHaKkoBoil mikane. OTOOp coaepKaTeslbHbIX Mpu3HaKoB. OmnpeneneHue
BaXHOCTH MTPU3HAKOB.

Cxarve TaHHBIX ITyTEeM CHIDKEHHS pasMepHoCcTH. CHUKEHNE
pa3MepHOCTH 0€3 yYuTessl Ha OCHOBE aHAJIN3a IJIaBHBIX KOMIOHEHT. CxxaTue
JTAHHBIX C YUUTENIEM ITyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SInepHbIif MeTO] aHaIK3a TJIaBHBIX KOMIIOHEHT JUIsl HETUHEHHBIX
OTOOpaKEeHHUII.

Paznea 6.

OnTumu3zanus TOTOKOB Olepalui Mpu nomMouy KoHseiiepoB. ToHkas
HacTpoWKa MalIMHHO-00y4aeMbIX MOJIeNIelf METOJIOM CETOYHOTO MOMCKa.

[Iporuo3upoBanne 3Ha4EHUI HENPEPBIBHOM 1IEJIEBOM ITIEPEMEHHOM Ha
OCHOBE PErpeCCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapKkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHupoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HaBaHUA
N300paKeHU.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 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

7




(dac)

JIMHBI

Cemectp 7

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

IpyIIIOBas

14

OO0Oy4eHue ¢ yUuTENEM.
OCHOBHBIE pelIacMble
3aza4u. 3ajaya
ki1accudukanuy. 3agaqa
perpeccum.

rpyIIIOBas

[IpenBaputenbHas oOpaboTka
JTAHHBIX B CHCTEMax
MAIIUHHOTO O0YYCHHSI.

rpynmnoBas

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

AanTUBHBINA THHENHBIH

ueiipon (ADALINE).

rpynmnoBas

Moenb 10ruCTUIECKOM
perpeccun. Pemenue
po0JieMbl nepeol0yyeHus
IIPH TIOMOIITH
PETYISIpU3AIINH.

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

rpynnoBas

Mozenu MalIMHHOTO
00y4eHUsI HA OCHOBE
JIEPEBLEB PELICHUMN.
CrnyualiHblii jec.
Mozens MallIMHHOTO
o0yueHwus Ha ocHoBe K
OJIMKANIIINX COCENEN.
Hawusneblii baliecoBcknii
KJaccupukarop.

rpyImnoBas

Bcero

17

34

4.4. JlaGopaTopHbIe 3aHATHS

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

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

No

/o

HaumeHnoBaHue 1ab0paTopHBIX paboT

TpynoemMKocTs,
(dac)

N3 Hux
MIPAaKTUYECKOU
MOJITOTOBKH,

Ne
paznena
JIUCLIUII




| | | (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 MOJICIIH C
ucnoip3oBanueM oubnumorexku 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 UCIIOJIb30BaHUEM OMOIHOTEKH
Scikit-learn

5 Knaccudukanus mMHeHHO pa3aenuMbIX 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 npoeKkTupoBaHKe/ BHIIOTHEHUE KypCOBOU pabOThHI
Y4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronuxcs
Bunsl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh PUBEIEHBI B TabnuLe /.
Tabmmua 7 — Bugsl caMocTosTeNNbHOM PabOTHI U €€ TPYIOEMKOCTh

. 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 3amganue (/13)
Kontposbnble paboTsl 3a04HUKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 10 10
arrectanuu (I1A)
Bcero: 40 40

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYAIOIINUXCS IO TUCIIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl JJsl CaMOCTOSTeNIbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIN

Kom1uectso 3x3eMInIsIpoB B
[Mudp/
URL apec bubnuorpadudeckas ccpuika OuOIOTEKE
(KpoMe 3J1eKTPOHHBIX 3K3EMILISIPOB)
VK Pamka Cebacthsin, Mupmkammmm Baxu.
681.3.07 Python u mammHHOE 00Yy4EHHE: MALTMHHOE U
rIy0OKOe 00y4eHHE ¢ UCIIOIh30BaHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
ITep. ¢ anrn. — CII6.: «/lnanektukan, 2020. —
848 c.
YK: Kepon OpenbeH. [Ipukiiaqnoe MamHHOE
681.3.07 obyuenwue ¢ momoripio Scikit-Learn, Keras u
TensorFlow: koHIENIMH, HHCTPYMEHTBI U
TEXHUKH JJIS1 CO3JaHNUS MHTEIUICKTYaJIbHBIX
cucreM, 2-¢ uza.: Ilep. ¢ anrn.— CI16.: OO0
«/Inanextukay, 2020.—1040 c.
YK 004.43 | Ilnac Jx. Banaep. Python nns crnosxnbix
I137 3a/1a4: HayKa O JaHHBIX U MalIMHHOE
oOyuenue. — CII6.: ITutep, 2018. — 576 c.
YK Jxommn IIpatuk. IcKycCTBEHHBIM HHTEIIEKT
681.3.07 ¢ npumMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanextuka", 2019. —
448 c.
ISBN Annpeac Mrosiep, Capa ['Buno. Beenenue B
978-5- MalIMHHOE 00y4YeHHe ¢ TOMOIIbI0 python.
9908910-8-1 | PykoBOACTBO [T CHEIMAIMCTOB 11O paboTe ¢
nmaauaeiMH. — M.: U1 «I'eBuccran, 2017. —
393 c.
YK JIync Ilenpo Koanvo, Bumun Pugapr.
0004.438 [TocTpoeHne crucTeM MAITMHHOTO 00YYeHUS
Python:004.6 | Ha si3bike Python. 2-e u3nanue/ mep. ¢ aHr.
BBK Cnunkun A.A. — M.: JIMK Ilpecc, 2016. —
32.973.22 302 c.
K76
YK On6on Kpuc. MammaHoe oOyueHue ¢
681.3.07 ucnonp3oBanueM Python. Coopauk
penentos: [lep. ¢ aurn. — CI16.: BXB-
[TeTepOypr, 2019. — 384 c.: ui.
YK 004.62 | Cunen [I»Bu, Meilicman ApHo, Anu
Moxamen. OcHoBsl Data Science u Big Data.
Python u nayku o ganssix. — CII6.: ITurep,
2017.—336 c.
7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn « IHTepHEeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIHHEI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O0pa30BaTEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
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URL agpec HaumenoBanue

http://www.machinelearning.ru/wiki/index.ph | Ilpodeccrnonanbhblii HHOPMAITHOHHO-
p?title=3arnaBHas_cTpaHuIla AHATUTUYCCKUI pecypc, MOCBAIICHHBIN
MAaIIHHHOMY O0YUYEHHIO, PacIIO3HABAHHIO
00pa30B U MHTEIICKTYAIbHOMY aHATH3Y

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

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OecCHeueHHs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Mpoliecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

No i/t HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
82 HepequL I/IH(bOpMaHI/IOHHO-CHpaBO‘IHLIX CI/ICTeM,I/ICHOJ'IB3yeMI>IX IIpu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE
[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnure 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne ii/mm Haumenosanue
1 Omnnaitn-kaura « CpaBOYHHK 110 HayKe o AaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlaTtaceTsl 110 MalIMHHOMY O0y4YEHHIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKast Oa3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUIUINHE, TIPECTaBIIeH B Tabmue 12.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | JlexuuoHHas ayiuTopus B.M. 21-21
KomnbrotepHslit kacce Bb.M. 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OILIGHOYHBIX CPEACTB ISl TPOBEACHUS TPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHHUSI POMEKYTOYHON aTTeCcTalluu

‘ Bug HpOMG)KyTO‘-IHOﬁ aTTeCTallun ’ HepequL OIICHOYHLIX CPCACTB
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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

DK3aMeH Crnucok BOMpoCoOB K AK3aMEHY;
IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOTopas mpuBeaeHa B Tadnuie 14. B Teuenue cemectpa MOXKET UCIOIb30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOU W JIOTIOJHHUTEIHHOW JIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX TTOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPaBIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHPasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BIAJECET CUCTEMON CIIEIMAIIM3UPOBAHHBIX TOHATHUH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHUIA;,

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. Tumossle KOHTPOJIBHBIC 3aaHWs UM UHBIC MaTCPUAJIbL.
BOHpOCLI I DK3aMCHaA MMPEACTABJICHBI B Ta6J'II/II_IC 15.

Tabmuna 15 — Bonpocs! 1 sk3amMeHa

Ne Kon
Ilepedyens BOMpPOCOB AJIs IK3aMEHA
1/ WHINKATOpa
1 1.1 Tlonstue «MckyccTBeHHBIH UHTEIEKT». TeXHOIOTUN, KOTOpBIE [IK-3.3.1

IMPHUHATO OTHOCUTH K TEXHOJOTHUAM UCKYCCTBEHHOTI'O MHTCJIJICKTA.
1.2 I/IHTCJIJ'ICKTyaJ'IBHBIC 3aga4u U UX OTIINYUTCIIBHBIC 0COOEHHOCTH.
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1.3 OyHKIMM UHTEIUIEKTa YelloBeKa. XapaKTepHble YePThl U
CBOMCTBA €CTECTBEHHOI'0 UHTEIIJIEKTa. MbIlUIeHUe. 3a/1auu, pelieHue
KOTOPBIX CBSA3aHO C MHTEJUIEKTYaIbHOM JEATEeIbHOCTHIO.

1.4 TloBeneHueckasi TpaKTOBKA MHTEJUICKTA U TUIAH UMHUTALIMHU
uHTeIuiekTa A. ThropuHra.

1.5 Tonstus «/lanabie» u «3Hanus». OO6paboTKa JTaHHBIX B
YCIIOBUSIX CYIIECTBEHHOMN alipuOPHOM HEMOJIHOTHI 3HaHUHN 00 allroOpuTMax
MOJTy4eHUsl TpeOyeMOoro pe3yabTaTa.

1.6 Ob6nactu npuMeHeHUs! HICKyCCTBEHHOTO UHTeIuIekTa. CBolicTBa
cimaboopMai30BaHHBIX 3a/1a4.

1.7 OcHoBHbIE 3Talbl HCTOPUH PA3BUTHUS CUCTEM UCKYCCTBEHHOTO
nHresuiekra. llossnenue repmuna «VICKyCcCTBEHHBIM HHTEIUIEKT». [[Ba
HaIpaBJIEHUs] Pa3BUTHUS HICKYCCTBEHHOTO MHTEIIJICKTA.

2.1 Tloustne «MammuHoe oOy4yeHHue». Tpu cocTaBIsONIHE
MAaIIMHHOTO 00y4eHus. MammHHOe 00y4eHHne U UCKYCCTBEHHBIN
WUHTEIUICKT.

2.2 OcHOBHBIE BUJIbI MAITMHHOTO O0YYEHUSI.

2.3 OoOyuenmue ¢ yunreneMm. OCHOBHBIE pemiaembie 3aaa4un. O6mactu
PUMEHEHHS.

2.4 OOyuenue 6e3 yunrens. OCHOBHBIE perraeMbie 3aaaun. Oomactu
PUMEHEHHS.

2.5 OOyuenmue ¢ noakperuieHneM. OCHOBHBIEC pelIacMble 3aJauH.
OOacTy NpUMEHEHHS.

2.6 OcHOBHBIE 3Talbl MAIIMHHOTO O0YYEHUsI, IX HA3HAYCHHUE U
OCHOBHBIE OCOOCHHOCTH.

2.7. TlpenBapurenpHas 00pabOTKa JAHHBIX B CHCTEMaX MAITMHHOTO
o0yuenus. Hasnauenue. OCHOBHBIE OCOOCHHOCTH.

2.8 Oran «O0yueHHne» B CHCTEMaX MAIIMHHOTO OOyYeHUS.
[TpuHIMIBL GOPMUPOBAHUS TPSHUPOBOYHOTO HAOOPa JaHHBIX.
Hcnonp3oBanue nmepekpécTHoi nmpoBepku. [ umepmapamerpudeckas
ONITUMU3ALIHSL.

2.9 Oram onieHkH 00001IaOMIEH CIOCOOHOCTH B CHCTEMAaX
MauHHOTo 00yueHus. [ToHsTUs TouHOCTH (Precision) u BepHoCTH
(accuracy) GyHKITHOHUPOBAHHS MO/IEIICH.

2.10 OcoOeHHOCTH BbIOOpA ONTUMAIBLHON MOJIESTH MALIMHHOTO 00yUeHHUsI.

[IK-3.V.1

3.1 TumoBas 3aBUCHMOCTb MEX/Y CIIO)KHOCTHIO MOJIEIIA MAITHHHOTO
00y4yeHUs U OLEeHKON e€ 3((PEeKTUBHOCTH.

3.2 TwumoBasi 3aBUCHMOCTb OIICHKH Y(PPEKTUBHOCTH MOJIEIEH
MaIIMHHOTO 00y4YeHHUs OT pa3Mepa oOydaroliel mociae10BaTeIbHOCTH.

3.3 Crpoenue u GpyHKINN OMOIOTHIECKOTO HEHpPOHA.

3.4 Ilepcentpon Po3zenbnara. [IpaBuno oOyueHus nepcenTpoHa.

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

3.6 AmanTuBHBIN JTMHEHHBIH HelipoH. O0y4YeHHE METOIOM
CTOXACTHUYECKOT0 IPaJMEHTHOrO 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 nepeoOyueHHst METOJIOM PEryIIpH3aIiH.
L2-perymsipuzanusi.

3.10 Meto/ OnOpHBIX BEKTOPOB U €0 UCIIOIb30BAHUE B 3a/1a4ax
kiaccuukanuu. Knaccuduxarys ¢ MArKuM 3a30pOM.

[IK-3.B.1
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3.11 Mogens knaccudukaTopa Ha OCHOBE JIepEBA PEIICHHI.
3.12 Knaccudurarop Ha ocHOBe K OJImKalIIuX cocee.
3.13 Hawunelit 6aiiecOBCKUI Ki1acCUPHUKATOD.

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

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

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

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Mpe/ICTaBIeHbI B Tabuie 17.

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

Ne n/n =
KypcoBOii paboThI

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0nwmie 18.
Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne . Kon
[TpumepHBIii IepedeHb BOMPOCOB AJIsl TECTOB

/o WHIUKaTOpa

1 1.1 Cucrtemsl, CBOMCTBA KOTOPBIX HE CBOASTCS K CyMME CBOWCTB [IK-3.3.1

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

OtgerT: 0

1.2 Nudopmanus GpakTHUECKOT0 XapaKTepa, OMMChIBAIONMIAs OObEKTHI,
TIPOIIECCHI U SIBJICHUSI KOHKPETHOM MPEIMETHON 00JIaCTH 3TO

a) 3HaHUS

0) maHHbIE

B) 9BpPHCTHKA
OtBer: 6

1.3 TMox anropuT™MOM IMMOHUMAIOT TOYHOE MIPEIITUCAHKE O BHITOJIHCHUHY B
OTIpeICTIEHHOM TMOPSIKE CUCTEMBI:

a) orepanui

6) dyHKuMH

B) 3a/1a4
Otser: a

OTIpeIeNIEHHOTO TUIIA 3TO:
a) MpUKJIJHAs 3ajjaua
0) MHTeNIEeKTyaJbHas 3aa4a
B) IparMaThuecKas 3ajgada
Ortgert: 0

1.5 Yto monumaercs moj o0pabOTKOM 3HAHUH:
a) TOHMMAaHUe €CTECTBEHHOTO sI3bIKa

14 33.I[211H/I, CBA3aHHLIC C OTBICKAHUCM aJITOPpUTMA PCIICHUA KJIaCcCa 3a/1av
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0) moIepIKKa IPUHSATHUS PEIICHUS B CIIOXKHBIX CUTYaIAsIX
B) aHAJIM3 BU3yaJIbHOU MH(pOpMALIUU
T') BCE OTBETHI

Otser: T

1.6 3HaHus MOXHO Pa3ACTUTh HA CICAYIOIINE KATETOPUU:
a) TITyOWHHbBIC 3HAHUS, TIOBEPXHOCTHBIC 3HAHUS
0) nmpoueAypHbIC 3HAHUS, JICKIapaTUBHbIC 3HAHUS
B) BCE OTBETHI BEPHBI

OtBer: B

1.7 Kakoe u3 HalpaBiieHU UCCIIEJOBAHUH HCKYCCTBEHHOTO HHTEIIEKTA
obecreynBaeT pelieHne 3a1a4 Kiaccu(uKaluu, perpeccuu, KiiacTepu3arui,
accolualuy, yMEHbIIEHNUs pa3MEPHOCTH:

a) CUCTEMbI HEYETKOTO BBIBOJIA

0) KIaccuueckoe MalIMHHOE 00yUYeHHE

B) FT€HETUYECKHE AJITOPUTMBI
Ortser: 6

1.8 OGyuenue, mpu KOTOPOM MapaMeTPbl MOJEIN OOHOBJISIOTCS HA OCHOBE
KaXX/I0TO IMOCTYIHBIIETO TPEHUPOBOYHOTO 00pasia:

a) TMHAMUYECKOE

0) makeTHoe

B) MUHU-ITAKETHOE
OtgerT: a

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

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 ¥ KHOSpHETHKE KJIACC 33a]a4d ONPEIEIIEHHOTO THITA
CUMTAETCs PELICHHBIM, KOTa /ISl €r0 peIleHUs:

a) HAMICHBI aJITOPUTMBI

0) OJTy4eHBI Pe3ysIbTaThI

B) OTIpe/IeTICHBI 1IN
OrtserT: a

[IK-3.V.1
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2.3 Kaxoe 13 HanpaBiIeHHI UCCIETOBAaHUI HCKYCCTBEHHOTO HHTEIICKTA
UCIOJIb3YET CIydyalHbIN 110a00p, KOMOMHUPOBAHKUE U BapHALIUU UCKOMBIX
MapaMeTpoB ¢ MPUMEHEHUEM MEXaHU3MOB, HATOMHHAIOIIINX
OHMOJIOTMYECKYIO IBOJIOLIHIO:

a) UCKYCCTBEHHBIC HEHPOHHBIC CETH

0) KJTacCHYeCKOe MAIIMHHOE 00y4YeHHE

B) TEHETUYECKHE aJITOPUTMBI
OtBer: B

2.4 Tloaxoma, KOTOPBINA UCIOJIB3YETCS JIJIS CHKATHS JaHHBIX B
MOANPOCTPAHCTBO MEHBIIICH Pa3MEPHOCTH MPU COXPAHEHUU OOJBIIEH YacTh
peJIeBaHTHON MH(OPMAIIUH:

a) TAKCOHOMMUS

0) CHIDKEHHE Pa3MEPHOCTH

B) IMOMCK acCOIUaIui
Otsert: 0

2.5 Merpuka, onpeeNsFonias JOJI0 HCTUHHO TOJ0KUTETBHBIX
KiaccupuKalui, KOTOPYIO UHOTIa HA3bIBAIOT ““UyBCTBUTEIHLHOCTHIO:
a) MoJIHOTa
0) 00bEM
B) TOYHOCTh
OTBeT: a

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

Otser: a

2.7 TouHOe MpeAnucaHue O BHITOTHEHUH B OMPEICTICHHOM MOPSAKE
CUCTEMBI OIIepaIHid JUTsl PEIICHUS JTF000 3a7]a91 U3 HEKOTOPOTO 3aJaHHOTO
KJIacca 3a/1a4 3To:

a) TaHHbIC

0) cucTembl

B) aJIFCOPUTMBI
OTtBeT: B

2.8 Kakoe 13 HanpaBieHUH Ucciel0BaHUN HCKYCCTBEHHOTO UHTEIIIEKTa
MCTIOJIB3YyeT MPUHIIAI OPTaHU3AIMH U QYHKITMOHUPOBAHHS OMOIOTHYECKIX
ceTell HEpBHBIX KJIETOK XKHMBOT'O OpraHu3ma Jyuist 00paboTku HHGOpMaluu:
a) UCKYyCCTBEHHBIC HEHPOHHBIE CETH
0) KIaccuueckoe MallMHHOE 00yUYeHHe
B) T€HETUYECKHE AJITOPUTMBI
OrtserT: a

2.9 OOyuenwue, mpe/noaramolee 0OHOBIEHUE TapaMETPOB MOJEIH Ha
OCHOBE CYMMBI HAaKOIIJIEHHBIX OMIMOOK IO BceM 00pasiiamM oOydJaroriei
BBIOOPKHU:

a) TMHAMHYECKOe

0) makeTHoe
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B) MUHHU-TIAKETHOE
OtgerT: 0

3.1 Yepes kakyto ToUKy nospkHa nmpot ROC-kpuBas B cirydae
ujeanpHoro kinaccuduxaropa?

a) (0,0)

0) (0,1)

c) (1,1)
OtBert: 6

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

3.3 MO’HO J1¥ pY MTOCTPOSHUH OMHAPHOTO JIepeBa UCIIOJIb30BATh
HeOMHAPHBIC MPU3HAKHU?

a) /la

0) Her
OTBeT: a

3.4 UYro Takoe Oyrcrparn?
a) O/IMH U3 MOJXO0/I0B K MOCTPOEHHIO MOABLIOOPOK
0) MeTon oOyueHus
C) MUHUMHU3HUPYEMbIN (YHKIIUOHAT

Otser: a

3.5 Yro Takoe OyTcTpanmupoBaHHas BHIOOpKa?
a) 9TO HEKOTOPBIN cerMeHT o0yyaroliei BBIOOPKU MPOU3BOIBHOM
JJIMHBI
0) 3T0 BBIOOPKA, MOJIyYeHHasi U3 00y4yalolleil BLIOOPKH ¢
BO3MO:KHBIM IMIOBTOPeHHEM 00bEKTOB
C) 9TO BBIOOPKA, U3 KOTOPOU yIaleHbl HEU3BECTHBIC 3HAYCHUS
MIPHU3HAKOB
Otger: 6

3.6 Kakoii mmuHbI Oyner OyTcTpanupoBaHHas BHIOOpKa?
a) OoJibLIe ITMHBI UCXOAHOM BBIOOPKH
0) MeHbIIIe JUIMHBI HCXOAHOM BEIOOPKH
€) PaBHOM JAJIMHE HCXOAHON BBIOOPKH

Otser: ¢

3.7 KakoBa 3aBUCHMOCTH KOPPEISIIUN MEXKY JIePEBbIMHU B CITyIallHOM
Jiece oT mapamerpa q (pa3Mep CIIy4aifHOro MOIMHOXKECTBA TPU3HAKOB)?
a) Uem MeHbl1E ¢, TEM 00JIbIIE KOPPEIALUs
0) Uem Oouib1ie (, TeM 00J1b1IE KOPPeEJISALUA

c¢) [lanHbIi MapaMeTp HE BIUSET Ha KOPPETSIUIO
OtBeT: 0

[IK-3.B.1
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3.8 I'papueHTHBIH CIyCK — 3TO * MPH UCTOIH30BAHUHU B MAIIIMHHOM
oOydeHun

a) aJrOpuTM ONTHMH3ALMU NAPAMETPOB MO/IeJIH

0) aJIrOpUTM MOMCKAa MUHUMAJIBHOTO 3HaYE€HUs THIIEpIIapaMeTpoB

C) QJIFOPUTM ONTUMU3ALMH APXUTEKTYPhl MOJIEIIN

) QITOPUTM MOUCKA MAaKCUMAJIbHOTO 3HAYE€HUS (PYHKIUH ITOTEPh
Ortsert: a

3.9 Kakoii "neBu3" y mapaaurMel aHCaMOIMPOBAHUS?
a) MHoro ciadbIx Moesieil 1aéT pe3yJabTar Jiy4llle, 4YeM OJHAa
CHJIbHAA
0) MHOro CHIIbHBIN MoJIeNiel BMecTe Ja€T BO BCEM JTyUIITHI
pe3yabTaT
¢) MHoro mojeneit 1aé€t xyxe pe3yibTaT, YeM OJHa
OrBer: a

3.10 Omuenka koppensuu 1o [lupcony okazana 3HaueHue 0 MexIy
nepeMeHHbIMH. YTo 3T0 03Hayaer?

a) [lepeMeHHbIC HEe UMEIOT JIMHEHHON B3aUMOCBA3H

0) [lepemeHHbIEC UMEIOT HETMHEHHYIO B3aMMOCBSA3b

c¢) [lepemenHbIC HE UMEIOT HEJIMHEMHYIO B3aUMOCBSI3b

n) IlepemeHHBIE UMEIOT MAKCUMAJIBHYIO JINHEUHYIO B3aUMOCBSI3b

(Tak KaK 3HaYEHUE OIIEHKU | - OTCYTCTBUE B3aUMOCBSI3H)

OtBerT: a

3.11 Jlns yero mpuMEHSIETCSl KPOCC-BaIMIAIM:
a) [louck oNTUMANBLHBIX THIEPNIAPAMETPOB NMPH MAJIOM
KOJIMYeCTBe TAHHBIX ISl 00yYeHH s
0) [louck onTUMaNbHBIX TUIIEPIIAPAMETPOB MPU OOJIBIIOM
KOJIMYECTBE JAHHBIX ISl 00y4eHUS
¢) [Touck onTUManbHBIX TUTIEPIIAPAMETPOB MPU OTCYTCTBHH JTAHHBIX
111 00y4eHus
1) UTOOBI HE HCTIOIBH30BATh TECTOBYIO BHIOOPKY JIJISl OLIEHKU METPUK
OrtBerT: a

3.12 B yewm 3akiro4aeTcs METOJl CIIYYaiHbIX MOATPOCTPAHCTB?
a) ['eneparnus cyuyaifHOTO TTOJAMHOKECTBA 00yUarOIIeH
BBIOOPKH JJIs JaIbHEHIIIero o0yueHust 6a30BOro ajJropuTMa
0) [loryueHnue cjay4aiiHOro MOJMHOKECTBA U3 UCXOHOTO
KOJIMYeCTBA MPU3HAKOB VIS JaJIbHelIero o0y4enus
0a30BOro aJIrOpUTMAa
¢) 'eneparusi ciayuyaitHOTO TTOJAMHOKECTBA 0Aa30BBIX AITOPUTMOB
JUIS TIOJIy4€HHUS arperupoBaHHOTO pe3yJbTaTa
OtgerT: 0

3.13 Kaxas U3 METpHUK JIy4Ille TOAXOIUT IS TOUCKA CHITBHBIX
(OombIIKX) OIMOOK MOJIEH B 3a/1au€ PEerpecCcuu:

a) RMSE

0) MAE

c) R"2

n) F1
OrtserT: a

18




3.14 Jlomyctum, MBI TIpE/ICKa3bIBaeM COPT MBETKOB (oauH U3 Tpex: F, G,
E) u ouenuBaem metpuku kiacca F.
Kakoii u3 nmokasarenei kiaccupukanuyd oTpaxaeT KOJIHUYECTBO
MPAaBUJIbHO MPEACKa3aHHBIX OTBETOB OLIEHHBAEMOTO KJjacc.

a) True Positive

0) False Positive

c¢) True Negative

n) False Negative
Otser: a

3.15 Kakas U3 METpPUK MOKET IPUHUMATh OTPUIIATEIIHHBIC 3HAUCHHUSI?
a) R"N2
6) MAE
¢) RMSE
n) Accuracy
OtBerT: a

3.16 Ilpw HanMYMUK CHITBHOTO TIEpEeKOca KJIacCOB IO LEJICBOM MTEPEeMEHHON
(1000 3anmceii kinacca A u 40 3anuceit kinacca b) kakas U3 METPUK MOXKET
MCKa3UTh OIIEHKY paboThl MOETH?

a) accuracy

0) recall

c) precision

n) F1
OtgBer: a

3.17 Kak 6opoTtscs ¢ addexToM nepeodyuenus ?

a) Caenatp Mojiesib npoie (MeHee KOMILIEKCHOI)

0) B3sTh MeHbIlIE JaHHBIX

c¢) Cnenath MoJenb cioxHee (0oee KOMIIIEKCHO)

1) [IpoBepsATH METPUKH TOJIBKO MO 00yJaroliel BEIOOPKE
Otser: a

3.18 Kax cBsi3aHbl MKy COOOH IIIOTHOCTD pacnpereNeHus U QyHKIUS
pacnpezeneHus?
a) ILlnoTHOCTH pacnpeneseHus - 3TO NPOU3BOAHAA (PYHKIHH
pacnpeneaeHus
0) OyHKIUSA pacrpeereHns - 3T0 MPOU3BOIHAS JIOTHOCTH
pacnpeneneHus
¢) DT BEIMYMHBI HUKAK HE CBSI3aHbI
OtgerT: a

3.19 B uem 3axmouaercs NpaBuUiIo TPEX curm?

a) Tpu cpeHEKBaApaTUUECKUX OTKIOHEHUS - 3TO JOBEPUTENbHBII
MHTEpBAJI JJI1 MaTEMaTUYECKOTO OXKHUIAHUS

0) BeposAAITHOCTB TOI'0, YTO CJOYYAHHAS BEJIMYMHA IPUMET
3Ha4YeHHe, OTKJIOHAIoIIeeCs] 0T MATEeMATHYECKOI0 0sKMIAHMS
00JIbIIIe YeM HA TPH CPeJHEeKBAJAPATH4YeCKUX OTKJIOHEHUS
npeHedpe:KkMMo MaJia

c¢) Tpu cpenHEKBaApaTUUECKUX OTKIOHEHUS - 9TO MAaKCHMaJIbHO
BO3MOKHOE 3HAYEHUE CIIy4alHOM BEIMYHUHbI
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OrtBer: 0

3.20 K xakomy Tumy npu3HakoB Bl Ob oTHECTH pocT YenoBeka (B cM)?
a) bunaphbrii

0) BemecrBeHHbIH
c¢) Kareropuanbuslit

1) IlopsimkoBbIit
OrtBer: 0

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

0) BemecTBeHHBIM
¢) KareropuaiabHbli

1) TopsiakoBblit
OTBeT: C

3.22 Kaxoii n3 0X0/I0B pETyIISIpH3aIMH 03BOJISIET OOHYJIUTH Beca

JUHEWHON MOJIETH, TEM CaMbIM MOKa3aTh HEHY>KHOCTb MpU3HaKa?
a) Jlacco

0) L2

¢) Pumx

1) Tuxonona
OTBeT: a

3.23. MoxeT Iu peniaroniee JepeBo BOCCTAHABIINBATH HEIMHECHHBIC
3aBUCUMOCTH?

a) Jla
6) Her

¢) ToJIbKO HEKOTOpBIE
OTBeT: a

3.24 B 4ém 3akiIro9aeTcss OCHOBHOE pas3iIMiKe CIIYYaiiHOTO Jieca 1

03ITUHIa Ha IEPEBbAX PEIICHUN?

a) B caayuaitHoM Jiece Il Ka:KI0r0 pa30OueHns NPU3HAKHA
BBIOMPAIOTCS M3 HEKOTOPOIO CJY4aiiHOI0 MOJAMHOKeCTBa
NMPU3HAKOB

0) B cyuaitHoM nece oOydeHue uaAET Ha OyTCTpalMpOBAHHOMN
BBIOOpKE

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

3.25. Kakwue mpocTble MOJIeH UCTIONB3YeT METO]T CITyJaifHBIX JIECOB B
Ka4eCTBE OCHOBBI:

a) Pemiaromme nepeBbst
0) JIuneiinas perpeccus
¢) Jlorucruueckasi perpeccus

1) Mozenb onopHBIX BEKTOPOB
OrtserT: a

3.26 B 9em 0co0EHHOCTh CTOXAaCTHYECKOTO TPAJMSHTHOTO CITycKa?
a) 'paanenT PyHKIUM KayecTBa BbIYNCIAETCS TOJIBKO HA
OJHOM CJIY4YaiiHO BbIOPAHHOM 00beKTe 00yyalouleii BbIOOPKH
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0) I'panueHT (pyHKIIMU Ka4eCTBA BBIYUCISIETCS CO CIIy4aifHO
BBIOPAHHBIM IIarOM
¢) 'papuent Bbrancnsercs ais cay4aiHol (QyHKIIMK KadyecTBa
Otser: a

3.27 Kakas u3 3a7a4 mpe/rnosiaraeT BOCCTAHOBJICHUE MOEIIBIO
3aBUCHUMOCTH B JIaHHBIX ITyTeM MPHUOIMKEHUS IPEICKa3aHUd MOJICTTH K
3HAYEHUSIM B 00y4arOUINX JaHHbBIX:

a) perpeccus

0) xnaccupukanus

C) KJacTepu3anus

1) IPOKpAaCTUHALUS
OtBerT: a

3.28 Kakas u3 3a1a4 nmpe/rnoiaraeT NOUCK HAMTYYIIero pa3aesieHus
JTAHHBIX B TIPOCTPAHCTBE MPU3HAKOB?

a) KiaaccupuKanus

0) perpeccust

C) KJIacTepu3anus

) BaJIHIaIIHs
Otser: a

3.29 IIpusnak Grade umeer ciaenyronye yHUKaIbHbIC 3HaYCHUS: 1, 2, 3,
4, 5 1 oTpaXkaeT OLIEHKY 3a TECT CTYAeHTOB. OnpenenuTe TUIl IPU3HaKa:
a) HomuHabHBIN KaTerOpHaIbHBIN
0) IocaienoBaTebHbIN KaTEropuaJbHBIH
¢) HucneHHsrit
1) JluxoTomMuueckuit
e) Her npaBuiibHOTO OTBETA
Otser: a

3.30 B kakoM u3 cilydaeB IMEET CMBICI Cpa3y UCKIFOUYHUTH KOJIOHKY
JaHHBIX:

a) Bcsl K0J1I0HKA MMeeT OJIHO U TO Ke 3HAYEeHHUe

0) B KoJ0HKe KaXk/10€ 3HaUE€HUE - YHUKAIbHOE (BEILIECTBEHHbBIE

YuCIa)

C) Komonka nmeer JBa YHUKAJIbHBIX 3HAUCHUA

1) Kononka copepxut cTpoku
OtgerT: a

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyHOIIHUX MOPAJOK U IPOLERYpPY
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IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOYHON aTTeCTaluy 00y4JaroIluXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepuanga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE HW3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOM JIEKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAyYHOTO TIO3HAHMS, HOBEHIINX
JOCTMO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTu 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IPEICTaBIEHUE O JUCLUILIUHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIITIMHAMM.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOH TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTEIIeM;

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

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pAa3BUTHS HAayKH U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATH HUX B  Pa3jIMuYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O IOHMMaHUs BCEX HEOOXOAMMbIX TEPMUHOB U MOHSATHUH.

JlekuMOHHBI MaTepuall MOXET CONPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AIETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa nNpefocTaBieHus JEKIMOHHOIO MaTepraa:

Jlexumss cocrouT U3 TPEX OCHOBHBIX 4YacTE€: BCTYNMTEIBHOW, OCHOBHOW U
3aKJIFOYUTEIBHOM.

BerynurenbHas yacTh onpezienseT Ha3BaHUE TEMBI, IJIaH U 1enb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTH ayJUTOPHIO. B 3TON 4YacTM JEKUMH M3/Iaraercs akTyalbHOCTH,
OCHOBHasl uesl, CBSI3b JAHHOW JIEKIUHU C MPEeAbIAYIIMMH 3aHSATUSIMU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10KHO OBITh KPATKUM U IieJIEHANPaBICHHBIM.

B ocHOBHOI 4acTu JEeKIUU peanu3yeTcs HayqyHOE COJAEpKaHHE TEMbl, BCE TIJIaBHbBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa J0Ka3aTeNbCTB C MCIIOJIb30BaHHMEM Hauboee
1eJ1ec000pa3HbIX METOAMYECKUX MPUEMOB. Kaxk/1blif ydeOHBIN BONpOC 3aKaHYMBAECTCSI KPATKUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOASIIMMU CTYACHTOB K CIEIYIOIIEMY BOIPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LEeNbl0 00001aTh B KpaTKUX (GOPMYIUPOBKaX OCHOBHBIE
UJEH JIEKLUH, JIOTHYECKH 3aBeplas €€ KaK LEJT0CTHOE TBOPEHUE.

OtpaenpHble BUJIBI JEKLIUNA MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpPXKaHHIO, TaK U

IO CTPYKTYpE.

11.2. Metoau4ueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHI

[IpakTdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
MpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS TI0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
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KOMILIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JMCIUITIMHBL, IPHOOPETEHHsI yMEHUI M HaBBIKOB, OITBITA TBOPYECKON EATEIHHOCTH.

Lenbr0 IPaKTUYECKOTO 3aHATHUS JUIsl 00yUaroImIerocs sBIsSETCS IPUBUTHE OOYUYaIOIIIMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN JEATEIBHOCTH 10 N3y4aeMON TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00y4YaIOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOneHue, pacIIMpeHHe W JeTaau3alus 3HAHUK NpH pELICHUH
KOHKPETHBIX 3a]1a4;

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

— OBJIAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEHHUS KOHKPETHOH y4eOHOit
JVCLIUIIJIMHEIL

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

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

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

[IpakTuueckue 3aHATHS TMPOBOJAATCS B KOMIIBIOTEPHOM KIIACCE C HCIOJIb30BAaHHEM
IAaKETOB TPOTpaMM pa3pabOTKH W OTJIAAKH MPOrPaMMHOTO oOecreueHusl JUCTpHOyTHBa
Anaconda.

Anaconda — [uctpubytuB Python, mnpenHasHaYeHHBIA JUIS KPYMHOMACIITAOHON
00paboOTKU TaHHBIX, TPOTHO3HON aHAJIUTHUKH U HAYYHBIX BBIYMCICHUN OT koMmanuu Continuum
Analytics. DOto OecrutaTHbId, BKJIIOYas KOMMEPYECKOE HCIIOIb30BaHHE, W TOTOBBIA K
UCIIOJIb30BAHUIO B Cpejle mpennpusaTus auctpuOytu Python, koTopelii oO0beauHseT Bce
KJIFOYEBbIe OMOIMOTEKH, HEOOXOAUMBIE TSl Pa0OTHI B O0JIACTH HAYKU O JAaHHBIX, MATEMATUKH H
paspabotku. Anaconda yxe Bkimrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANONaraloT padoTy MO WHAMBUAYAIBHOMY 3aJaHUIO,
CBSI3aHHOMY C Pa3pabOTKOM U OTIAAKOW POOOTOTEXHUYSCKUX CUCTEM 00pabOTKH MHPOPMAITHH.

[To pe3ynpTaTamM Ka)KJOTO MPAKTHYECKOTO 3afaHHs JOJKEH OBITh MOATOTOBIEH OTYET,
coJiepKaliii HeoOXOIMMBbIE TEOPETUYECKUE CBEJIEHUS, JUCTUHTY M-IIPOrpaMM, IOCTPOCHHBIE B
MpollecCe BBHIMOJIHEHHS PaldoThl rpaduueckre 3aBUCUMOCTH U T.M. Kaxaplii oT4ET mOIDKEH
COJIep’KaTh BBIBOJBI IO MpOJETaHHOM paboTe M CHUCOK HCHOJIb3YEMBIX JIOMOJHUTEIbHBIX
UCTOYHUKOB.

Kaxxnoe mpakTuyeckoe 3aHSATHE 3aBEpIIAETCs cOOEceJOBaHMEM C IPErnoaaBaTesieM IIo
MPEJICTAaBICHHOMY OTUETY C BBICTABIIEHUEM OLICHKH.

11.3. Meroauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbImoNHEHHs 1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOTUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpenensieMoil y4yeOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIOIINX OCHOBHBIX 3371a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

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

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMON AUCLUIUINHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT

JlaboparopHble pabOTHI, NPETYCMOTPEHHBIE B JTaHHOM KypCE, BBINONHIIOTCS B
KOMITBIOTEPHOM KJIacCe Ha MEPCOHAIBHOM KOMITBIOTEPE C HCIOIb30BAaHUEM MaKETOB MOIACPKKU
pa3paboTKU U OTJIAJKH TPOrPaMMHOTO oOecrieueHus Ha s3bike Python.

B mpomecce moaroroBku K jgaboparopHoil  paboTe  HEOOXOIMMO — M3YYUTh
COOTBETCTBYIOILIME METOJMYECKHE YKa3aHHs M IOBTOPUTH JIEKIIMOHHBIM Marepual, KOTOPBIN
OTHOCHUTCS K TeM€ pabOoThl.

Ilepen HauanoMm BBIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTAENBHYIO MANKy JUIs
co3laBaeMbIX B paboTe (aiijioB M YCTAaHOBUTH €€ B CHCTEME KaueCTBE TEKYyIlEH NUPEKTOPHUU.
IIyTh K JaHHOM ManKe He JOJDKEH COAEPKAaTh UMEH, HAITMCAHHBIX KUPUIUIULICH.

B mpouecce BbImosHEHUsT padOThl MOJIyYE€HHBIE pE3YyJbTaThl pAcdy€ToOB, JUCTHUHTU
pa3pabaTbIBaeMbIX MPOTpaMM, CXEMBbI U Ipyrue padoure MaTepuabl JOJDKHBI COXPaHSATHCS Ha
JUCKE JJIs UX JalbHEUIIEero UCIOIb30BaHus pU 0pOpMIIEHUN OTUYETA.

[To okoHYaHUM pabOTHI HEOOXOAUMO COCTABUTh OTUYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CIIETYIOIIEM 3aHSITHH.

CrpykTypa 1 dopma oTdeTa 0 1a00paTopHOii paboTe
OTtuét 0 1a00PaTOPHOI paboTe AOKEH COIEPIKATD:
— (aMWIHIO, UMS U OTYECTBO CTYJICHTA, BHITIOJHUBIIECTO PaboTYy;
— HOMEp y4eOHOM TPYIIIIbI;
— J1aTy BBITIOJIHCHUS PabOTHI;
— Ha3BaHUE pabOTHI;
— 11eJIb paboTHI;
— KpaTKyro GOpMYJIMPOBKY 3a/IaHus Ha J1a00paTOpHYIO padoTy;
— OCHOBHBIC TCOPETHYCCKHE CBEIACHHWS M (OPMYJIBI, HCIOJB30BABIIMECS B IPOIECCE
BBITIOJTHCHHS paOOThI;
— JIACTUHTH MPOTPAMM, Pa3pabOTAHHBIC U OTJIAXKCHHBIC B TIPOIECCE BBHITTOJIHEHUS PAOOTEHI;
— CXeMBbl, pa3paboTaHHbBIE B MPOIIECCe BHITIOTHEHHS paOOTHI,
— TIPH MCIIOJIb30BAHHUH JIOTIOJTHUTEILHOM JINTEPATYPHI YKa3aTh CCHUTKH M TIPUBECTH CITUCOK
JTUTEPaTypPhI;
— BreiBofIBI 110 pabore.

TpebGoBanus Kk opopMIIEHUIO OTYETA O JTabopaTOPHOU paboTe

[Tpumep odopmieHUs: TUTYIBHOTO JUCTa OTYETA MO JabopaTopHOil paboTe mpHUBeneH Ha
caliTe yHMBEPCUTETAa WW.Zuap.ru.

IIpu odopmnennn oTué€ta 0 nabopaTopHOW paboTe HEOOXOJUMO MPUIEPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otu€tr 0 Hay4dHO-HCCIeNOoBaTeNnbCcKkoi pabore. CTpykTypa u
npaBuiia OQPOPMIICHUS.

[To kaxxmoit mabopaTopHOM paboTe MOJDKEH OBITH MOATOTOBJIEH OTUYET B OYMa)KHOM U B
aneKTpoHHOM BHje. [locne 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OyMaXHOM BHUZAE C
MIPOCTABJICHHBIMHU OIIEHKaMH XpaHATCS Ha Kadenpe, a OTYETHI B JIEKTPOHHOU (opMe TOIKHBI
OBITH BBUTIOKEHBI B TUYHOM KaOMHETE yUaIllerocsi Ha caiiTe YHUBEPCHUTETA.

11.4. Metoauueckue yKa3aHUs UIsi OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUIICS BBIMIOIHSAET PaboTy MO
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEMOAaBaTelsd, HO 0€3 ero HemocpeJACTBEHHOTO
y4acTusl.
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B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHupPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepUallaMd,  HAaNpaBISIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4e0OHO-METOIMYEeCKUI MaTepHall 1o IUCIUILTHHE.

11.5. Meroauyeckue yKazaHUs I OOYYArOIIMXCS IO TMPOXOXKJIECHHUIO TEKYIIETo
KOHTPOJI YCIIEBAEMOCTH

Texymuil KOHTPOJb YCIEBAEMOCTH IPEAYCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEYEHUE CEMECTpa C LIEJbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUIUINHBIL.

KonTtpons kauectBa 3HaHUN MPOBOAUTCS B (pOpME MHIMBHIYaTIbHOTO cOOECeT0BaHMS IO
MaTepualy OTIENbHBIX pa3[esIoB AMCLMIUIMHBL, a TAKKE IPOBEPKU OTYETOB O BBIITOJIHEHUU
IIPAaKTHUYECKUX 3a/1aHHM.

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

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

Texymuil KOHTPOJb yCIIEBAEMOCTH IPOBOAUTCSA IIOCIE 3aBEPLICHUS U3YYCHMS KaXI0r0o
pasnena qucnumuiHEbl. Metoasl TKY B 3aBUCMMOCTH OT M3ydaeMOro mMaTepualia: IPOBEICHHE
IIPOBEPOUHBIX pabOT B BUJE PELICHUs 3aJau WK TecTupoBaHue B cucteme LMS. IIpumepHsiit
nepeyeHb BOMPOCOB ISl TECTUPOBAHMS, IPEACTaBICHHbIN B Ta0nuie 18, popmupyroTcs ncxoas
U3 colepkaHus mpoineHHoro pasnena. O konkperHou pare TKY, merone nposenenus TKY,
yCIIOBHSIX ycrnemHoro npoxoxaeHuss TKY nmpenonaBarens coobimaer He MO3HEE OJHOW HEACN
JI0 TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH.

11.6. Meroanueckue ykazaHHs Il OOYYAIOUIMXCS 10 MPOXOXKACHUIO MPOMEKYTOUHOM
aTTecTaluu

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

Ok3aMeH — (opMa OLEHKM 3HAHHM, MOJyYEeHHbIX OOyUYaroIIMMCS B MpOLECCe U3yYSHHS
BCEH MUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITEIbHOW pabOThl, ClIOCOOHOCTH MPUMEHSTh
UX JUIsl pEIICHHs MPaKTUYECKMX 3aJad. OJK3aMEH, KakK IPaBWJIO, IPOBOAUTCS B IEPHOJ
HK3aMEHALIMOHHOW CECCUU U 3aBeplLIaeTcs aTTeCTAllMOHHON OIIEHKOW «OTIUYHO», «XOPOLIOY,
«YZAOBIIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

Cucrema OILEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW aTTeCTallMd OCYILIECTBIAETCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommuxcss 1mo mporpammam BBICILIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OIIEHKM KadecTBa Y4eOHOW paboTh
cTyneHToB B ['YAIDy.

IIpoMexyTouHass aTrecTalus OLEHUBAETCA MO pe3yibTaTaM TEKYIIEro KOHTPOJIA
ycreBaemocTu. Criucok BompocoB (Tabmuna 15) Kk mpoMeXyTOYHOM aTTecTalluu yTBEPKAaeTcs
kadenapoil M BBLAAETCS CTYAGHTAM s O3HaKoMJeHus. B ciydae, ecnu CTyIeHT IO
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YBKUTEILHOW MPUYMHE HE BBIMOJIHWI TPEOOBAHUS TEKYILIETO KOHTPOJIS, EMY MPEAOCTaBIsACTCS
BO3MOXKHOCTb CaTh 3aJOJDKCHHOCTHM 10 NponymeHHsIM TemaMm. PopMa npoBencHUs
IIPOMEKYTOUYHOM aTTECTalMU — IMCbMEHHASI.
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Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy AUCHUIUINHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

Iloamnmce BHECHIETO
A3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTOTHEHUIM

Jata u Ne
MPOTOKOJIA
3aceaHus

Kadeapsl

Iloanuce
3aB.
Kadeapoit

27




