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AHHOTAIUA

Jucnunnmna «VcKycCTBEHHBIM MHTEIIEKT B 3JIEKTPOIHEPIreTUKE» BXOJUT B BapHATUBHYIO
gacTh 00pa3oBaTeNbHON MPOrpaMMbI MOATOTOBKU oOydarommxcs 1o crnernuansHoctu 13.05.02
«CrenuanbHble 3AIEKTPOMEXaHUYECKHE CHUCTEMbD» HAINpPaBICHHOCTh «DJEKTPOMEXaHHUECKUe
CUCTEMBI CTICIIHAIILHBIX YCTPOUCTB U U3aenuit». Juciummna peanusyercs kadeapoit No32.

Jucuunimua HameneHa Ha — (QopMmupoBaHHME Yy  BBIIYCKHUKAa  MPOQECcCCHOHANBHBIX
KOMIIETEHLIH:

I1K-22 «cmocoOHOCTh M TOTOBHOCTh B COOTBETCTBHH C IKCIUTyaTAI[AOHHOW JOKyMEHTaIuen
BBITIOJTHATH TEXHOJOTUYECKHE OTEPAIlUU M0 TEXHUIECKOMY OOCIY)KHBAHHUIO U TEKYIIEMY PEMOHTY
9JIEMEHTOB CIEHUANBHBIX DJIEKTPOMEXAaHHMYECKUX CHUCTEM C MPUMEHEHHEM JHarHOCTUYECKOU
anmaparypb».

Copepxanue AUCHUILTUHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C U3yYEHUEM METOIOB,
CHOCcO0OB MOJETUPOBAHMSA M BOCHPOM3BEACHUS C TmoMombio OBM  oTaenbHbIX (QyHKUIWH
MHTEJJICKTYaTbHOU JIeATEIbHOCTH YEJI0BEKA, CBA3aHHBIX C PellIeHneM KaKUX-Tu0o 3a/1a4 B 001acTu
AJIEKTPOIHEPTETHKHU.

[IpenogaBanue OUCHUILUIMHBI TpeAycMaTpuBaeT cienymomue (GOpMbl  OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pad0Ta 00yJarOIIErocs.

[TporpaMMoil JAMCHUILIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHJbI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCcTaus B (hopMe 3a4eTa.

OO61mas TpyA0eMKOCTh OCBOEHUS IUCHUIUIMHBI COCTABISET 3 3a4eTHHIX eqUHUIIBI, 108 yacos.

SA3b1K 00yueHUs 0 JUCHUILIMHE «PYCCKHUI».



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Henau npenogaBaHus IUCUUILIUHBI

Ilenbto mnpenonaBaHus JUCLMIUIMHBL SIBJISETCS O3HAKOMJIEHHUE CTYAEHTOB C IIPUHIUIIAMH,
METOJJaMHd M HHCTPYMEHTaJbHBIMU CPEICTBAMU MAIIMHHOTO OOydYeHHus, KaK OIHOr0 U3 CaMbIX
HNOMYJISIPHBIX M NPOAYKTUBHBIX HAaNpaBJICHUN HCKYCCTBEHHOI'O MHTEJUIEKTA, CBS3aHHOIO C
UCCJIEIOBAaHUEM M MPUMEHEHHEM CaMOOOYYalolIUXCsl aJIrOPUTMOB, HU3BJEKAIOIIMX 3HAHUSA W3
naHHbiX. OOyuarommecss JODKHBI HM3YYHTh OCOOCHHOCTHM OCHOBHBIX aJTOPUTMOB MAIIWHHOTO
o0y4deHus1, TOTYyYUTh HEOOXOAUMBIE HABBIKU JUISl IPUMEHEHHSI CUCTEM MAIIMHHOTO OOY4YEeHHUs MPU
pelmIeHnH 3a7ad  KJIacCH(UKaluu, perpeccuH, KiIacTepu3aluu, acCOIUalld, YMEHbBIICHHUS
Pa3MEpPHOCTH.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 10 AUCHHUILIMHE, COOTHECEHHBIX €
IUIAHUPYEMBbIMU pe3yiabTaTamu ocBoenuns OI1

B pesynbrare oOCBOEHUS OUCHUIUIMHBI OOyYalOIIMKCA JOJDKEH 00JajaTh CIEeIyIOIIUMU
KOMITETCHIIUSIMU:
[TIK-22 «crmocoOHOCTh M TOTOBHOCTh B COOTBETCTBUM C SKCIUTyaTallMOHHON JTOKyMEHTaluen
BBITNOJIHATh TEXHOJOTHYECKHE ONEPALUU 110 TEXHUUECKOMY OOCIY)KMBAHUIO U TEKYILIEMY PEMOHTY
9JIEMEHTOB CIEHUANBHBIX JJIEKTPOMEXaHHMYECKUX CHUCTEM C MPUMEHEHHEM JHarHOCTUYECKOU
anmnaparypbi»:
3HAaTh - MpaBUJIa BBHIMOJHEHHS CXEM U YepTeKed KOHCTPYKTOPCKOW U TEXHOJIOTHYECKON
JOKYMEHTAIUH, 0COOCHHOCTH pa3pabOTKH MPOTPaMMHOTO 00ecTieueHS;
YMETh - YWTaTh KOHCTPYKTOPCKYID M MPOEKTHYIO JOKYMEHTAIMIO 3JIEMEHTOB CIEIUAIbHBIX
AIIEKTPOMEXAHUYECKUX CHUCTEM B COOTBETCTBUM C MMEIOIIMMUCSA CTaHAAPTAaMU U TEXHUYECKUMU
YCIIOBUSIMH, MOJIH30BATHCS CIIPABOUYHBIMH MaTepHallaMu;
BJI/IETh HABBIKAMU - MCIOJIb30BAaHUS JOCTYIHOM TEXHUYECKOM JOKYMEHTAllUu IpPU OCBOEHUU
HOBOI COBPEMEHHOI anmnaparypbl pa3InYHOr0 Ha3HAYCHUS;
UMETh OIBIT JEATEJIBHOCTH - IO JKCIUIyaTallud TEXHUYECKOMY OOCIIY)KMBaHHIO M TEKYIIEMY
PEMOHTY 3JIEMEHTOB CIEIUAJIBHBIX IEKTPOMEXAHUYECKUX CUCTEM.

2. Mecto nucuMiuinabl B ctpykrype OIl

HucnurnnuHa MoxkeT 0a3upoBaThCsl HA 3HAHMUSIX, paHee MPUOOPETEHHBIX OOYYAIOIIMMUCS
IIPYU U3YYECHHUH CIENYIOIINX AUCLIUTIINH:

— «MaremaTHKa, TeOpHs BEpOSITHOCTEN M MaTeMaTH4ecKasi CTAaTUCTHKA,

— «ABTOMaTH3alUs pacyéTa U MPOEKTUPOBAHUS TEXHUUYECKUX CHCTEM),

— «MHpopmanOHHBIE TEXHOIOTHH.

3HaHUs, TOJYYEHHbIE NpPH HM3YYEHUU MaTepuaia JAHHOM JUCIHUIUIMHBL, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

— «MaremaTHuecKne MeTO/Ibl UCCIIeI0BaHUI»;

— «TexHUKO-3KOHOMHUYECKHUE PUCKU MPU CO3/1aHUN HOBOW TEXHUKH

3. OobeMm aucuumiannbl B 3E/akageM. yac
Janubie 06 oOmieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTEIBHBIX BHIAOB y4eOHOM paboThI O

IUCLUIUIMHE (U pacipeaeeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeJICTaBlIeHb! B Tabuuie 1



Tabmuua 1 — O6beM U TPYLOEeMKOCTh TUCIUIITUHbI

Bun yuebHoi paboThI TpynoemMkocTs 1o
Bcero
ceMecTpam
Ne§
1 2 3

OO0uas Tpya0eMKOCTh 3/108 3/108
aucunanHbl, 3E/(1ac)
H3 Hux uacoe npakmuyeckou 34 34
nO020MoeKu
AyoumopHbwie 3auamus, BCETO 4ac., 51 51
B mom uucne
nexrmu (JI), (gac) 17 17
[TpakTHuecKkne/cCeMUHAPCKUE 3aHATHS
(I13), (gac)
nabopatopusie pabotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DKk3ameH, (Jac)
Camocmosamenvhas paboma, BCETO 57 57
Buja npoMe:KyTOYHOr0 KOHTPOJIS: 3aueT 3auer
3aueT, 7udd. 3aueT, Sx3ameH (3ader,
Audd. 3a4, Ik3.)

4. CoaeprxaHue TUCUMILTHHbBI

4.1. Pacnpenesnenue TPy10eMKOCTH JUCHUNITTUHBI

mo pasaejgamM H BUIAaM 3aHATHH

PaBI[€J'IBI 1 TEMbI TUCHUIUIMHBI U UX TPYAOCMKOCTH IPUBCACHLI B Ta6J'II/III€ 2.

Ta6n1/1ua 2. — Pa3,Z[CJ'IbI, TEMbI JUCHUIIINHBI U UX TPYJOCMKOCTb

MatPlotLib, Scikit-Learn

Pa3H6HBI, TEMBI JUCITUITIIMHBI .HGKHI/II/I 113 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 8
Paznen 1. Ilonarue «McKycCTBEHHBIN HHTEIIEKTY.
OO6nacTh NpUMEHEHUS TEXHOJIOT U 2 4 10
HCKYCCTBEHHOT'O MHTEJIJICKTA.
Paznen 2. Tlonsite «MarmHHOe 00ydeHHE).
MainHHOe 00y4eHHe U UCKYCCTBEHHBIN 2 4 10
MHTEJUIEKT. Buibl MalmmmuHOro 00y4yeHws..
Paznen 3. OcHOBHBIE ATANbl MAIIMHHOTO O0YYEHUS,
UX Ha3Hau€HHe U OCHOBHbIE 0COOEHHOCTU. Mojenu 4 8 10
MaIIMHHOTO 00yUYeHus
Paznen 4. Peanu3zanus anropuTMOB MaIllIMHHOTO
obyuenwust Ha Python. Moy NumPy, Pandas, 6 12 10




Paznen 5. [IpenobpaboTka JaHHBIX B CHCTEMax
MAIIMHHOTO O0y4YeHUSI.

Paznen 6. [IpumeHeHre KOHBEHEPOB 1JIst
ONTHUMU3ALMHU TOTOKOB onepauunii. Hactpoiika
MalTuHHO-00y4aeMbIX MOJIeTIEH METOI0M
CETOYHOTO MOUCKA.

Oco0EeHHOCTH peanu3alul MOICIICH
PErpecCHOHHOTO U KJIACTEPHOT0 aHAJIM3a.

Hroro B cemectpe: 17 34 S7

Hroro 17 0 34 0 57

IIpakTHyeckass NOATOTOBKA  3aKJIOYACTCSl B HENOCPEACTBEHHOM  BBIIIOJHEHUU
00y4aromyMUCs OIpPEeNIeIEHHBIX TPYJIOBBIX (PYHKIHH, CBSI3aHHBIX ¢ Oymymied npodeccHoHalIbHON
JEATEIBbHOCTBIO.

4.2. Conep:xkaHue pa3ejioB M TeM JEKIMOHHBIX 3aHATHI
Coneprxkanue pas3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IuIe 3.

Ta6mmma 3 - ComeprxaHue pa3eiioB U TeM JCKIIMOHHBIX 3aHATHI

HOMep pasaciia Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKIMOHHBIX 3aHATUHN

Pasznen 1 [Tonsitue «VckyccTBeHHbIN HHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOIOTUI
HCKYCCTBEHHOr0 UHTEIUIEKTa. VIcTOpUs pa3BUTHS TEXHOJIOTMI UCKYCCTBEHHOI'O
HMHTEIUIeKTa. HanpaBneHus pa3BUTHS UCKYCCTBEHHOTO MHTEIUIEKTa. KimtoueBbie
O0COOCHHOCTH €CTeCTBEHHOT0 HMHTEJUIeKTa. CBOMCTBA cllabodopMaTn30BaHHbIX
3a/1a4. DMIUPUYECKU TecT ThIopHUHTa ISl OLIEHKH UCKYCCTBEHHOTO
uHTEeIUIeKTa. MIHTeIUIeKTyanbHbIe HHPOPMAITMOHHBIC CUCTEMBI. AJITOPUTMBI
Kak opMmanuzaius 3HaHui 06 00paboTKe JaHHBIX. KJIACC MHTEIUIEKTYaTbHBIX
3agad. OOpaboTKa JaHHBIX U 00pabOTKa 3HAHUI

Pa3nea 2 [Tonstne «MammuHoe 00ydenue». MammHHoe o0yueHne U HCKYCCTBEHHBIH
MHTEJUIEKT.
Tpu Bua MalImHHOTO O0Y4EHHUS:

— oOyuenue ¢ yuureneM. OCHOBHBIE periaemble 3aaaun. O6macTu
npuMmenenus. [Iporao3upoBanue Ha OCHOBE O0y4Y€HHUs ¢ yUUTeNneM. 3agaua
KJ1accu(UKaLUK - PaCO3HaBaHUE METOK KJIACCOB. 3ajaya perpeccu -
IIpEeACKa3aHue 3HAYCHUIN HENPEPBIBHOM LIEIEBOM IEPEMEHHOM;

— oOyuenue ¢ noakpervieHneM. OCHOBHBIE peraeMble 3a1aun. O6iacTu
MpUMeHeHHUs. Perienre nHTepakTUBHBIX 3a/1a4 HA OCHOBE 00Y4YEHHUSI C
MOJIKPEIITICHUEM;

— oOyuenue 0e3 yuutens. OCHOBHBIE penraembie 3aaaun. O6mactu
npuMeHeHHst. OOHapy)KeHUE CKPBITHIX CTPYKTYp MPHU OMOIIH 00yueHus 0e3
yuurens. BeigBneHue noArpym npy nomMouy kiacrepusanui. CHIDKEHNe
Pa3MEpPHOCTH JUTSI «CXKATHsI TAaHHBIX)»

Pa3nea 3 OcHOBHBIE 3Tallbl MAITUHHOTO 00Y4YEeHHUS, UX Ha3HAYEHUE U OCHOBHbIE
OCOOEHHOCTH:

— TpeABapuTebHast 00paboTKa JaHHBIX B CHCTEMaX MalIMHHOTO 00y4eHusl.
Haznauenue. OCHOBHBIE 0COOEHHOCTH;

— artan «O0yuyeHue» B cucTeMax MalIMHHOTO o0y4yeHus. [IpuHIune!
(dbopMHpOBaHUS TPEHUPOBOYHOIO HaOOpa JaHHbIX. Vcronb30BaHue
MEepeKPECTHOM MPOBEPKU. | unepnapamerpuyeckass ONTUMHU3ALINS;

— 9Tan OlleHKH 00001IaroNIel CHOCOOHOCTH B CUCTEMAaX MAIIMHHOTO




obyuenus. [TousTus Tounoctu (Precision) u BepaocTH (accuracy)
(YHKIIMOHUPOBAHUS MOJIETICH.

OcoOeHHOCTH BBIOOpa ONTUMAIBHOW MOJEIH MAIIMHHOTO OOYYCHHS.
TumoBast 3aBHCHUMOCTh MEXAY CIOXKHOCTHIO MOJEIH MAIIWHHOTO OOy4YeHHS U]
ornieHKoN €€ addexrTuBHOCTH. THUIMOBasE 3aBUCUMOCTh OLIEHKH 3()PEKTHBHOCTH
MOJIeJIell MATMHHOTO 00Yy4eHUs OT pa3Mepa 00ydaromiei mocie0BaTeIbHOCTH.

dopmaibHas MOCTAaHOBKA 33]]a4l MALTHHHOTO O0Yy4eHUs

Paznen 4

Peanuzanus anropurma o0ydenus nepcentpona Ha Python. Moxynmu NumPy,
Pandas, MatPlotLib, Scikit-Learn.

CrtpoeHue u QyHKIMH OMOJIOTUYECKOTo HelpoHa. Peanmuzanus
neprentpona Ha Python ¢ ucnonb3oBanuem scikit-learn. TpenupoBka
NepcenTpoHa.

AnantuBHbl TuHeHHBIN HeipoH (ADALINE). Tpenuposka ADALINE
METOAAMH MaKETHOTO U CTOXaCTUYECKOTO IPAJHUEHTHOTO CITYCKa.
Jlunamuueckoe o0ydeHue.

Mopeinb 10rucTHYECKON perpeccun. TpeHMpoOBKa JIOTHCTHYECKOU
perpeccronHoil Mozenu B scikit-learn. Pemenue npobnemsl nepeodydeHus
IIPY TIOMOIIU PETYIISPU3AIIHH.

Merton onopHbIX BekTopoB (SVM). Kiaccudukamnus ¢ MaKkCHMallbHBIM
3a30pOM H C MSTKUM 3a30poM Ha ocHoBe SVM. Pemenne HemMHEHHBIX 3a1a4
siACpHBIM MeTo0M SVM.

Mopenu MalmHHOTO 00YYeHUsI Ha OCHOBE JiepeBbeB penieHnil. OObsicCHeHne
pe3ynbratoB 00y4yeHus. CiydaiHblii nec.

Mozesb MalMHHOTO 00YYeHUs Ha OCHOBE K OJIKaiImx coceei.

HaupHnerii baiiecoBckuii kinaccudukarop.

Pa3zpgen 5

[Ipenobpabotka naHHbIX. PemieHue npoOieMbl NPOMYIIEHHBIX JAaHHBIX|
O6paboTka KareropuadbHbIX JaHHBIX. Pa30uBka Habopa JaHHBIX HA
TPEHUPOBOYHOE U TECTOBOE IMOAMHOXeCTBA. IIpuBelneHHe IPU3HAKOB K
onuHakoBoil mikane. OTOOp conep)kaTenbHBIX MpU3HAKOB. OrmpeneneHue
BaXHOCTHU IIPU3HAKOB.

CoxaTe TaHHBIX IIyTEM CHIDKEHUS pasMepHOCTH. CHUYKEHUE pa3MEPHOCTU
0e3 yuuTels Ha OCHOBE aHaIM3a INIABHBIX KOMITIOHEHT. CkaTHe JaHHBIX C
YUMTEJIEM ITYyTEM JIMHEHHOTO JUCKPUMHUHAHTHOTO aHAIN3a. S IepHBI METO
aHaJIM3a IJ1aBHBIX KOMIIOHEHT /711 HEJIMHEHHBIX OTOOpa)keHU.

Pasznea 6.

OnTumu3anus HIOTOKOB Olepaluii Mpyu nomMouy KouseiiepoB. ToHkas
HacTpoWKa MalIMHHO-00y4aeMbIX MOJiesIeil METOJIOM CETOYHOTO MOMCKa.

[Iporuo3upoBanue 3Ha4€HUI HENPEPBIBHOM 1IEJIEBOM ITIEPEMEHHOM Ha
OCHOBE PErpeCCHOHHOI0 aHaIu3a.

Pabota ¢ HeMapKkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HABaHUA
N300paKeHUi.

4.3. TIlpakTnyeckue (CeMMHAPCKHE) 3aHATHSA

Tembl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTb IPUBCICHLI B Ta6J'II/II_IC 4,



Ta6mmma 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N dopmbl N3 Hux No
0 ~
0 TeMBI PaKTHYECKHX MPAKTHYECKHX TpynoeMKoCTh, | MpaKTHYECKOU pasnena
n/n 3aHATHH . (1ac) MOJATOTOBKH, | qucIuT
3aHATHH
(1ac) JIMHBI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO
Bcero:
4.4, JlaGopaTopHbIe 3aHATHA
Tembl TabOpaTOPHBIX 3aHATHH U X TPYIOSMKOCTh IPUBECHBI B TAOHIIC 5.
Tabmuua 5 — JIabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb
No T N3 Hux No
= TOEMKOCTE .. | Ne paznena
HaumeHnoBanwue 1abopaTopHbIX padoT by ’ | IPaKTHYCCKON JUCIITIITH
/1 (4ac) ITOJTOTOBKH, HBL
(dac)
CemecTp 8
1 Pa3zpaboTka Moaenu TuHEHHOTO 8 8 1
agantuBHoro Heripona (ADALINE)
Ha OCHOBE 0a30BOT0 Kjacca
nepcenTpoHa
2 Knaccudukanus Ha OCHOBE 4 4 2
IIEPCENTPOHHON MOJIEIH C
HCIIOIB30BaHueM Ononnorexu Scikit-
learn
3 Knaccudukanus Ha OCHOBE MOAEIH 4 4 3
JIOTUCTHYECKON pPerpeccuu ¢
HCIOIL30BaHueM OnbnnoTeku Scikit-
learn
4 Krnaccugukanys MeTo10M OOPHBIX 6 6 4
BEKTOPOB C UCTIOJIb30BAHUEM
oubmmorexu Scikit-learn
5 Knaccudukanus nuHeiHo 4 4 5
pa3aenuMbIX 00BEKTOB (TpH
MpHU3HaKa, YETHIPE Ki1acca) C
HCIIONIb30BaHueM Onomnoreku Scikit-
learn
6 Knaccudukanus mmHeiHO 8 8 6
HEpa3AeTUMBIX OOBEKTOB C
HCIIOIL30BaHueM Ononnorexku Scikit-
learn
Bcero: 34




45. KypcoBoe npoexTupoBaHue (padora)
VY4eOHBIM IIJIAHOM He TIPETyCMOTPEHO
4.6. CamocrosiTeibHasi padoTa 00y4yaoummxcst
Bupl caMmocTosTenbHON paboThI M €€ TPYI0EMKOCTh IIPUBEICHBI B TA0IUIE 6.

Ta6mmma 6 Bunbl camocTosTensHON pabOThI U €€ TPYJA0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 30 30
nucuurnael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13)
KonTponbubie pabotel 3a0uHnKOB (KP3)
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTallun 7 7
(T1A)
Bcero: S/ S/

5. Hepequb yqe6H0-MeTozmqec1<0r0 o0ecreyeHusl 1JI51 CAMOCTOSITEIbHOM

padoThI 00Yy4AOIIUXCH MO TUCHUILINHE (MOLYJIIO)
VY4eOHO-MeToAMYECKHE MaTepuaibl s CaMOCTOSITENbHOM paboThl 00ydaroluXxcsl yKa3aHbl B

.. 6-11.

6. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHOM JIUTEPATYPbI
6.1. OcHoBHasi iMTEpaTypa
[lepeueHb OCHOBHOM JIUTEpaTyphl IPUBEIEH B TaOIUIE 7.

Tabnuua 7 — IlepeyeHb OCHOBHOM JINTEPATYpPhI

KomuecTso 3k3eMIuIsIpoB B
Mudp/
URL azpec bubnuorpapuyeckas ccpuika oubmiorexe
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

YK Pamka Cebactbsan, Mupxamuim Baxun. 5)
681.3.07 Python u mamuHHOE 00yJeHHE: MATHHHOE U

riry0okoe 00y4eHre ¢ UCIOIb30BaHUEM

Python, scikit-learn u TensorFlow 2, 3-¢ u3a.

Ilep. c anrmn. — CII06.: «Auanextukay, 2020. —

848 c.
YK: XKepon Openwen. [Ipuknaanoe MaimHHOE 10
681.3.07 obyuenue ¢ nmomorpio Scikit-Learn, Keras u

TensorFlow: koHIemn¥K1, HHCTPYMEHTBI U

TEXHUKHU JJIS1 CO3JaHUS MHTEIUIEKTYaIbHbBIX

cuctem, 2-e us.: Ilep. ¢ aarn.— CII6.: OO0

«/Inanextukay, 2020.—1040 c.
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VK [Tnac JIx. Baamep. Python mms cioxHbIX 10
004.43 3aJ1a4: HayKa O JaHHBIX U MAalIMHHOE
1137 obyuenue. — CII6.: [Tutep, 2018. — 576 c.
YK Jlxxomwu IIpatuk. IcKyCcCTBEHHBIM HHTEIUIEKT C 5
681.3.07 npuMepamu Ha Python.: Ilep. ¢

anri. - CI16.: OO0 "ImanekTtuka", 2019. —

448 c.

6.2. JlonoJIHUTE/IbHASA JIUTEpAaTypa
[lepeveHb ONOTHUTENBHOM TUTEPATYPhI IPUBEICH B TalHIIe 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIHHOU JTUTEPATYPHI

Kom1uecTso 3Kk3eMIUIIpOB B
HIudp/
bubnuorpaduueckas ccplika OnomMoTeKe
URL aapec
(KpoMe AIIEKTPOHHBIX FK3EMILISIPOB)

ISBN Anpgpeac Mromiep, Capa I'Buno. Benenue B 10
978-5- MaIMHHOE 00yYeHHE C TOMOIIBI0 python.
9908910-8- | PykoBOoACTBO /i CHIEUAIKUCTOB MO paboTe ¢
1 nanaeiMu.—M.: U1 «I'eBuccran, 2017.-393 c.
YK JIync Ilenpo Koanso, Buun Pudapr. 5
0004.438 [TocTpoenue cucteM MalIMHHOTO OOY4YEeHUS Ha

s3pike Python. 2-e u3ganue/ nep. ¢ aHri.

CmuakuH A.A. — M.: JIMK Ilpecc, 2016. — 302

C.
YK On6on Kpuc. MamunaHoe o0ydeHue ¢ 5
681.3.07 ucnonb3zoBanueM Python. CoopHuk

peuenros: Ilep. ¢ anrn. — CII6.: BXB-

[TerepOypr, 2019. — 384 c.: uin.
YK Cunen [IpBu, Meiicman ApHo, Anmu Moxamer. 5
004.62 OcHogsl Data Science u Big Data. Python u

Hayku o gaHHbIX. — CI16.: [Turep, 2017. — 336

C.

/. IlepeyeHb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX JISl OCBOCHMS AUCHUILINHBI

HepequL pecypcoB I/IH(I)OpMaLII/IOHHO'TGHCKOMMYHHK&HHOHHOﬁ CCTHU ((HHTCpHeT», HeO6XO,ZLI/IMLIX
AJIs1 OCBOCHU AUCHUIIMHBI IIPUBEACH B T8.6J'II/II_IC 9.

Tabmuua 9 — IlepeyeHb pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKALMOHHON ceTn «HTepHeT»,
HEOOXOUMBIX /ISl OCBOEHUS! IUCHUIUIMHBI

URL anpec

HaunmenoBaunue

http://www.machinelearning.ru/wiki/in

dex.php?title=3arnaBHas_cTpaHuiia

[Ipodeccrnonanbhblil HHGOPMALIMOHHO-aHATUTUYECKU I

pecypc, TOCBAIIEHHBIN MAaITMTHHOMY 00YYEHUIO,

pacrio3HaBaHUIO 06pa3013 N UHTCJUICKTYAJIbHOMY aHAJIN3Y

JaHHBIX

http://python.org

OdununanbHblil caiiT s3b1ka Python

https://www.anaconda.com/download/

Anaconda - Jluctpubyrtus Python,



http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://www.machinelearning.ru/wiki/index.php?title=%D0%9A%D0%B0%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D0%B8%D1%8F:%D0%A0%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://www.machinelearning.ru/wiki/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://python.org/
https://www.anaconda.com/download/
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8. IlepeueHb HHGOPMALMOHHBIX TEXHOJIOTHIi, UCTIOJIb3yeMBbIX NIPH
OCYLIECTBJICHHH 00pa30BaTeJILHOI0 MPOoLecca 10 JUCHHUIINHE

8.1. IlepeyeHb MPOrpaMMHOI0 oGecreyeHust

[lepeuenp UCHOIB3yeMOI0 MPOrPaMMHOT0 o0ecrieueHus mpeacranieH B Tadbuuie 10.

Tabmuma 10 — Iepedyenp nmporpaMMHOTO 00eCTICUCHHUS

Ne mi/m HaumenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp UCOIB3yEMbIX HH(POPMALIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuuue 11.

Tabmuna 11 — Ilepeuersr nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MaTepl/IaﬂbHO-TeXHl/I‘leCKaﬂ 6333, HeoOXoauMasi 1Jisl OCYIIECTBJICHUA

Oﬁpa3OBaTeJII)HOI’O nmponoecca 1mo IMCumIJInHe

CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPEICTaBIICH B TabuIe 12.

Tabmuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOU 0a3bl

Howmep aynutopun
Ne /it HaumeHnoBaHue coOCTaBHOMN 4acTU MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HE00XO0JMMOCTH)
1 JlexumionHast ayauTopus 21-21
2 KommbroTepHsIit Kitace 31-04

10. ®oH O1IEHOYHBIX CPECTB /JI5 MPOBeIeHUs NMPOMEKYTOUHOI aTTeCTALIMU

Oﬁy‘-laIOHII’IXCﬂ o AMCIHMIIJINHE
10.1. CocraB ¢oHIa OLIECHOUHBIX CPEJICTB MpUBEIEH B Tabuuue 13

Tabmuua 13 - CocraB ¢oHa OLIEHOUHBIX CPENICTB IS IPOMEXKYTOUHOM aTTecTallu

Bun npomekyTo4HOM aTTecTanuu IIpuMepHBIii TepedeHb OLIEHOYHBIX
CPEICTB

3auer Crircox BONpOCOB;
TecTsl.

10.2. TlepedeHb KOMIIETEHIIMA, OTHOCSIIUXCS K IUCIHIUIMHE, W AITalbl UX (OPMHUPOBAHUS B

npoliecce OCBOCHUs 00pa3oBaTeIbHON MPOrpaMMBbl IPUBECHBI B Tabmuie 14.

Tabmuma 14 — IlepeueHb KOMMIETEHIMN C yKa3aHWEM HTamoB WX (OpMUPOBaHHUS B TIpoIlecce

OCBOCHUA O6paBOBaTeJ'IBHOI7I IMporpaMmaI

Howmep cemectpa

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN 1O
JTMCLUIUIMHAM/TIPAaKTHKaM B riporecce ocBoenus OI1

[IK-22 «cmocoOHOCT, W TOTOBHOCTh B COOTBETCTBUU C OJKCIUIyaTallMOHHOW JOKYMEHTAIMEH
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BBITOJIHATH TEXHOJIOTUYECKUE ONEPAlUH MO0 TEXHUYECKOMY OOCITYKHUBAHHUIO U TEKYIIEMY PEMOHTY

9JICMCHTOB CICHUAJIBHBIX J3JICKTPOMCXAHUYCCKUX CHCTCM C MPUMCHCHUCM ILI/IaFHOCTI/I‘-IeCKOI\/Il

anmnaparypbb»
7 [TpuknanHOE MpOrpaMMHpPOBaHHE
8 HcKycCcTBEHHBINM MHTEIIEKT B 3JIEKTPOIHEPIETUKE
8 HanexHocTh ¥ TeXHUYECKast TUarHOCTHKA
10 Texnuueckoe  0OCHy)XKMBaHHE M  PEMOHT  CIIEIUAIBHBIX

SJICKTPOMCXAHUYECKHUX CUCTEM

10.3. B kauecTBe KpUTEPUEB OICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOEHUS) y OOyYarOmIUXCS
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOIYJbHO—PEUTHHIOBOM CUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mpencraBnena 100—OamnbHast W 4-0ajulbHash IIKalbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETEHIINH.
Tabmuua 15 —Kpurepun onieHKH ypoBHSI CQOPMHPOBAHHOCTH KOMITETCHIUH

OLICHKa KOMIICTCHIIMI

100-
OaJuIbHAs
[IKaisa

4-0ayuteHAas
LIKajga

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

85 <K <100

«OTIIMYHO»
(Ga4YTCHO»

- oOyuaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJI MPOTPAMMHBIM
MaTepHal;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIEHO M TPAMOTHO €0 HU3JIaraer;

- ONMpasiCh Ha 3HAHUS OCHOBHOW W JOMNOJHHUTEIBHOW JIMTEPaTyphI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAyYHBIC MOJIOKCHHSI C TIPAKTHUCCKOM
NESATSIIbHOCTHIO HAIPABIICHHUS;

- yMeJIO OOOCHOBBIBACT U APTYMEHTHPYET BBIIBUTAEMBIC UM UJICH;

- JIeJaeT BEIBOIBI U 0000IIEHH;

- cBOOOJTHO BJIAJICET CUCTEMOM CICIIHAIM3MPOBAHHBIX MOHATHH.

«XOPOIIIO)»
«3aYTEHO»

- 00yYaroUIuiics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
10 CYIMECTBY U3JIaraeT ero, ONHPasCh Ha 3HAHUS OCHOBHOU
TUTEPATYPHI,

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOU JEATSIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HayuHbIE MMOJIOKECHHUS,

- JeJaeT BLIBOIBI U 0000IIIEHH;

- BJIQJICET CHCTEMOMN CIIEIUATM3UPOBAHHBIX MIOHSATHH.

55<K<69

«yIIOBJIETBO-
PUTENTEHO»
«BaYTEHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOTpaMMHBIN MaTepual,
[0 CYLIECTBY M3JIAraeT €ro, ONnupasch Ha 3HAHHUSA TOJIBKO OCHOBHOM
JUTEpaTyphl;

- JIOTIYCKAaeT HECYIIECTBEHHbIE OUIMOKN U HETOUHOCTH;

- HWCOBITHIBAET 3aTPYJHECHUS B IMPAKTUYECKOM IMPUMEHEHUU 3HAHUUI
HaIpaBJICHNUS,

- cnabo apryMeHTUpYeT HayYHbIE TOJIOKEHUS;

- 3aTpYyIHSAETCA B OPMYITMPOBAHUH BHIBOJIOB U 000OIIIECHHIA;

- YACTUYHO BJIAJICET CUCTEMOM CEUATIU3UPOBAHHBIX TOHATHIA.

«HEY/IOBJIETBO
PUTEBHO»
«HE 3aUTCHO»

- oOyyaromuiicss He YCBOMJ 3HAYMTEIbHON 4YacTH MPOrpaMMHOIO
MaTepHana,

- JIOTyCKAaeT CYIIECTBEHHbIE OMMMOKA ¥  HETOYHOCTH MpHU
paccMOTpeHHH TPoOIeM B KOHKPETHOM HalpaBJICHUH,

- HCIBITHIBAET TPYAHOCTH B MIPAKTUYECKOM MPUMEHEHNUN 3HAHUIA;

- HE MOXXET apryMEHTHPOBATh HAYYHBIE TIOJOKEHHUS;

- He (hOpMYJIHPYET BbIBOJIOB M 000OIICHU.

10.4. TumnoBbie KOHTPOJIbHBIE 33TAHUS U UHBIE MaTePHAIIbI:
1. Bonipocs! (3a1aun) i sk3aMeHa (tadsuia 16)
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Tabmuna 16 — Bompocs! (3agaun) s 9K3aMeHa

Ne n/mt Ilepeuens BonpocoB (3aga4) AJs PK3aMEHa

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

2. Boripocs! (3amaun) st 3adera / nuddepeHmpoBanHoro 3adera (tabmuma 17)
Tabmuna 17 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Nen/m | [lepeuens BompocoB (3a1a4) ams 3a4dera / quddepeHInpPOBAaHHOTO 3a4eTa

1.

N

ok~

10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

20.
21.
22.
23.

24,
25.
26.
27.

[Tonsitue «McKkyccTBEHHBIN UHTEIUIEKTY». TE€XHOJIOTHH, KOTOPbIE IPUHATO OTHOCUTH K
TEXHOJIOTHSIM UCKYCCTBEHHOT'O MHTEJUIEKTA.

WuTennexTyanbHble 3314l U UX OTIIMYUTENIbHbIE OCOOEHHOCTH.

QDyHKIHUH HHTEJUIEKTA 4eJIOBEKA. XapaKTEPHbIE YEPThI U CBOMCTBA €CTECTBEHHOI'O UHTEIUICKTA.
Melnenue. 3agaun, pelieHue KOTOPhIX CBA3aHO C MHTEIICKTYaIbHOM e TeIbHOCTBIO.
[ToBeneHueckast TpakTOBKa MHTEJUIEKTA U TUIaH UMUTAMK UHTEIeKTa A. ThiopuHra.
[Toustus «lanusie» n «3Hanus». OOpabOTKa JaHHBIX B YCIOBHUSX CYLIECTBEHHON anpuOpHOI
HEIOJIHOTHI 3HAaHUH 00 anropuTMax noiaydeHus TpedyemMoro pe3yibrara.

Ob6nacTu npUMEHEeHUs1 UICKYCCTBEHHOT 0 MHTeIekTa. CBoiicTBa ciabodhopMann30BaHHbIX
3azad.

OCHOBHBIE 3TaIlbl UCTOPUU PA3BUTHUS CUCTEM UCKYCCTBEHHOI0 MHTEIUIeKTa. [losBiieHue
TepMHHA «VICKyCCTBEHHBII UHTEIUIEKT». J|Ba HanpaBiieHUsl Pa3BUTHUS UICKYCCTBEHHOTO
WHTEIJICKTA.

[Tonstne «MammuaHOE 00yueHue». Tpu cocTaBIAIONNE MAIMHHOTO 00y4YeHus. MamuHHOe
o0y4eHre U UCKYCCTBEHHBIN UHTEIIEKT.

OcCHOBHbIE BU/IbI MAIIMHHOTO O0yYEHUS.
OOyuenue ¢ yunreneM. OCHOBHbIE periaeMble 3aauu. O0acTH MPUMEHEHHSL.
OO6yuenwne 6e3 yuutens. OCHOBHbBIE pertaemble 3a1adn. O0IacTi MpUMEHEHHUS.

OOyuenue ¢ nogkperieHneM. OCHOBHBIE pentaeMble 3agaun. O0IacTH NPUMEHEHHS.
OcCHOBHBIE 3Tallbl MAIIMHHOTO 00Y4YEeHHUs, UX Ha3HAUEHUE U OCHOBHBIE OCOOEHHOCTH.
IIpensaputenbHas 06paboTKa JaHHBIX B CHCTeMaxX MallMHHOro o0y4deHus. HasHauenue.
OcHoBHBIE OCOOEHHOCTH.

Oran «O0yueHne» B cucTeMax MalMHHoro o0yuenus. [Ipuniuns! popmMupoBaHus
TPEHUPOBOYHOr0 Habopa NaHHbIX. Mcnonp3oBaHue nepeKkpECTHON NPOBEPKHU.
['uneprnapaMeTpuyeckas ONTUMHU3ALMSL.

Oran olleHKH 000011aro1eii crmocoOHOCTH B cUCTEMaX MalIMHHOTO oOyueHus. [lonsaTus
TOYHOCTH (Precision) u BepHoOCTH (2CCUracy) G yHKIMOHHPOBAHUS MOJIEIIEH.

OcobenHocTu BbIOOpa ONTUMAIBHOW MO/IETN MAIIMHHOTO 00Y4YEHHUS.

TumnoBas 3aBUCUMOCTb MEX/TY CIIOKHOCTBIO MOJIENIM MAIIMHHOTO 00Y4EHUS U OLICHKOH €€

3¢ PeKTUBHOCTH.

Tumnosas 3aBUCUMOCTb OLIEHKHU 3(PPEKTUBHOCTH MOJieNeil MallIMHHOro 00y4YeHHsI OT pa3mepa
o0yyarorei mocie0BaTeIbHOCTH.

Crpoenue U QyHKIIUN OHOJIOTMYECKOTO HeHpoHa.

[Tepcentpon Pozenbnara. [IpaBuno o0y4ueHus nmepcenTpoHa.

AnanTuBHBINA TUHEHHBIN HelpoH. O0y4YeHne METOI0OM MAaKeTHOTO TPaIMEHTHOTO CITyCKa.
AnanTuBHBIN TMHEWHBIN HelipoH. O0y4YeHre METOJOM CTOXaCTUYECKOTO IPaJJUeHTHOIO CITyCKa.
MuHu-nakeTHOe 00yUeHue.

bubnmoreka mamuaHOTO 00y4eHus SCikit-learn. Pemaembie 3amaun. PeannsyeMbie METOIBI.
Mogenb TOTUCTHYECKON perpeccuu U e€ o0ydeHue.

Pemenwue nmpoOiemMbl iepeoOyIeHUs METOJIOM peryisipu3anud. L2-perynsapuzaius.

MeTos OMOPHBIX BEKTOPOB U €r0 UCIOJIb30BaHUE B 3aauax kinaccupurannu. Knaccudukarnms
C MSITKHM 3230pOM.
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28. Mogens knaccuukaTopa Ha OCHOBE JIepEBa PEIICHUI.
29. Knaccugukarop Ha ocHOBe K Ommxaimx cocenei.
30. HaupHnblii 6alieCOBCKUI KIacCHPHUKATOP.

3. Tembl U 3amaHue UIsl BBIOJHEHUS KYypCOBOM pabOThI / BBHIMOJIHEHHS] KYPCOBOTO MPOEKTa

(Tabmuma 18)
Tabmuma 18 — IlpumepHbIii mepedeHb TEM JIA BBITIOJHEHHS KYypCOBOW paOOThI / BBIMOJHEHUS

KyPCOBOTO IIPOEKTa

No 11/ [TpuMepHBIii IepedeHb TeM ISl BBITOJHEHHS KYPCOBOW PaOOTHI / BBITOTHEHHS
o/
KyPCOBOTI'O IIPOEKTA

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4. Bornpochl AJ1s1 TPOBEICHHS IPOMEKYTOUHOM aTTeCTAllMU PH TeCTUpOoBaHuu (Tadmuia 19)

Tabmuna 19 — [IpuMepHBIi IepeYeHb BOIPOCOB JJISI TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

1. Mounsrue «ckyccTBEHHBIN UHTEIIEKT». TE€XHOIOTUH, KOTOPbIE IPUHATO OTHOCHUTD K

TEXHOJIOTUSIM HCKYCCTBEHHOTO WHTEJUICKTA.

WHTeuiekTyanbHble 3a/1a41 U UX OTIIMYUTEIbHbIE OCOOCHHOCTH.

3. DOyHKIMM UHTEJUIEKTA YEIOBEKa. XapaKTePHbBIC YEPThI U CBOMCTBA €CTECTBEHHOT'O UHTEIIICKTA.

Melnienue. 3agaun, pelieHue KOTOPhIX CBA3aHO C MHTEIICKTYaIbHOM JesITeIbHOCTBIO.

[ToBenenueckas TpaKTOBKA MHTEIUICKTA U IJIaH UMUTALUU UHTEIUIEKTa A. ThiopHHTa.

[Toustus «lanusie» n «3Hanus». OOpabOTKa JaHHBIX B YCIOBHUSX CYLIECTBEHHON anpuOpHOI

HETIOJIHOTHI 3HAHUK 00 aJrOpuTMax MoIydeHus TpeOyeMoro pe3ybTara.

6. OOGmacTi NpUMEHEHUsI UCKYCCTBEHHOTr0 nHTe/uieKkTa. CBoiicTBa cnabogopManTn30BaHHbIX
3a1a4.

7. OCHOBHBIE 3Talbl HICTOPUH Pa3BUTHSI CUCTEM UCKYCCTBEHHOI0 MHTEIIeKTa. [losBnenue
TepMuHa «VICKyCCTBEHHBIN MHTEIUIEKTY. [|Ba HaNpaBIeHHUs Pa3BUTHS UCKYCCTBEHHOTO
UHTEJUIEKTA.

8. Ilonstue «MammHHOE 00y4deHuey». Tpu coCTaBIISIONINE MAIIMHHOTO 00y4YeHHs. MalnHHOEe
00y4yeHHe U UCKYCCTBEHHBI UHTEIIEKT.

9. OcHOBHBIE BH/IBI MAIIMHHOTO O0YYCHUSI.

10. OOGyuenue ¢ yuureneM. OcHOBHbIE pemaemble 3aa4i. O6JacTi NpUMEHEHHUS.

11. O6yuenue 6e3 yuutens. OcHOBHbIE peniaemble 3aaun. O0IacTH IPUMEHEHUSI.

12. OOGyuenue ¢ noakperuienueM. OCHOBHBIE pertaeMble 3aauu. O6IacTH MPUMEHEHHS.

13. OcHOBHBIE 3TaNbl MAITMHHOTO 00YYEHUs, UX Ha3HAYCHHUE U OCHOBHBIE OCOOCHHOCTH.

14. TlpenBapurenbHas 00pabOTKa JAHHBIX B CUCTEMax MallIMHHOro oOyueHus. Haznauenue.
OcHOBHBIE 0COOEHHOCTH.

15. Otan «O6y4yeHue» B cucTeMax MamuHHOTo o0yuyeHus. [IpuHiuns! popMupoBaHus
TPEHUPOBOYHOTO Habopa MaHHBIX. Mconbp30BaHe epeKpECTHOM MPOBEPKH.
['uneprnapaMeTpuyeckas ONTUMHU3ALIMSL.

16. Dram oneHku 06001IarOMIEl CTOCOOHOCTH B cUCTEMaxX MalTMHHOTO 00yueHust. [loHsaTHs
TOYHOCTH (Precision) u BepHocTH (ACCUracy) GyHKIMOHUPOBAHKS MOJICIICH.

17. OcobenHocT BEIOOPA ONTUMAILHOW MOJIENIM MALTMHHOTO 00y4eHUsI.

18. TumoBasi 3aBHCHMOCTBH MEXIY CIOXKHOCTHIO MOJIETTH MAallIMHHOTO OOYUEHHSI U OLIEHKOM e€
3¢ (HeKTUBHOCTH.

19. TunoBas 3aBUCUMOCTb OIICHKH 3(PPEeKTUBHOCTH MOJIeIe MallTMHHOTO 0OYYEHHUS OT pa3Mepa
o0yyaroIei nocyie0BaTeIbHOCTH.

N
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20. Crtpoenue u pyHKIIUH OMOJIOTHYECKOTO HEHpOHa.

21. Ilepcentpon PozenGnara. [IpaBuno oOyueHus nepcenTpoHa.

22. AnanTuBHBIN JIMHEWHBIA HeHpoH. OOydeHHe METOOM ITAKETHOTO T'PAIMEHTHOIO CITyCKa.

23. AnanTUBHBIN TUHEHHBINH HeiipoH. OOyueHHe METOAOM CTOXAaCTHYECKOTO ITPaJIMEHTHOTO CITyCKa.
Munu-nakeTHoe o0y4ueHue.

24. bubnmoreka MammHHOTO 00y4enus SCikit-learn. Pemaembie 3agaun. Peannsyembie METOBI.

25. Mojenb JIOTUCTHYECKOH perpeccuu u e€ o0yueHue.

26. Pemenue nmpoOiaempl IepeoOyIeHHUsS METOIOM peryisipuzanun. L2-perynspuzaiusi.

27. MetoJ1 OTIOPHBIX BEKTOPOB U €ro UCIHOJIb30BaHuE B 337auax kiaccupukanuu. Knaccudukanus
C MATKHM 3230POM.

28. Mopens kinaccudukaTopa Ha OCHOBE JIepEBa PEIICHUIA.

29. Knaccugukarop Ha ocHOBe K Ommkaimx coceneit.

30. HaupHnblit 6alieCOBCKUI KIacCHPHUKATOP.

5. KoHTpOIbHBIE U MPAKTHYECKUE 3a0auH / 3adaHus 1Mo auciuiuinae (tabmuna 20)
Ta6muna 20 — [IpumepHbIii TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3314 / 3aJaHuN

Ne /i [TpumepHBIii TepedeHb KOHTPOJIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui

1. Pazpabotka mojenu quHEHHOTO anantuBHOTO Heliporna (ADALINE) Ha ocHOBe 6a30BOTO
KJacca mepcenTpoHa

2. Knaccudukanus Ha OCHOBE MEPCENITPOHHON MOJEIH C UCIIOIb30BaHNeM OnbimmnoTexkn Scikit-
learn

3. KJ’IaCCI/IQ)I/IKaHI/IH Ha OCHOBEC MOJICJIN HOFHCTHHGCKOﬁ perpeccnn C UCIIOJIB30BaHUECM 6I/I6J'II/IOT6KI/I
Scikit-learn

4. Kraccugukaiysi METOJ0OM OITOPHBIX BEKTOPOB C UCMOIb30BaHueM Oubnmoreku Scikit-learn

5. Knaccudukanus TMHEHHO pa3IeTMMbIX 00bEKTOB (TpU MPU3HAKA, YETHIPE Ki1acca) C
rcnonap3oBanueM ouonmoreku Scikit-learn

6. Knaccuduxamms nuHeitHO Hepa3AeTuMbIX 00BEKTOB C UCIONIb30BaHueM Ooubanoreku Scikit-
learn

10.5. Meronuueckue MaTepualibl, ONpPEACIAIONINE IMPOLEAYphl OLEHUBAHUSA 3HAHUN, yMEHUH,
HAaBBIKOB M / WJIM ONBITA JESTENbHOCTH, XapaKTEPU3YIOIIMX 3Tanbl GOPMUPOBAHUS KOMIIETEHIIHH,
conepsxkarcs B [TonoxxkeHnsax «O TekylleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctyneHtoB ['VAII, oOyuaromuxcst mo mporpaMmam Beiciiero oopaszoBaHus» U «O MOAYJIbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHoM paboThl cTyneHToB B ['Y AID.

11. MeToauueckue yKazaHuusi JJ1s1 00y4aOIIMXCS 110 OCBOCHUIO TUCIUIINHBI

L[CJ'IBIO AUCHUIUIMHEBL ABJIACTCSA O3HAKOMJICHUC CTYACHTOB C HNPUHOUIIAMH, MCTOdaMU U
HHCTPYMCHTAJIbHBIMU CPEACTBAMU MAIIUHHOI'O O6y‘-ICHI/I$I, KakK OJHOT'O M3 CaMBbIX IHOIYJIAPHBIX U
MMPOAYKTHUBHBIX HaHpaBJ'IeHI/II‘/’I HCKYCCTBCHHOI'O HHTCJIJICKTA, CBA3AHHOI'O0 C HCCICIOBAHHUEM U
MMPUMCHCHUCM caM006yan0mec;I AJITOPUTMOB, U3BJICKAIOIIUX 3HAHUA U3 JAHHBIX. O6yqaloumeca
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JOJKHBl M3YyYUTh OCOOCHHOCTH OCHOBHBIX QJITOPUTMOB MAIIMHHOTO OOY4Y€HHs, TMOIY4YHUTh
HEOOXOIUMbIE HaBBIKM I NPUMEHEHHUS CHCTEM MAIIMHHOTO OOyueHHUs MpU pPELIeHUH 3aaad
KJIaCCU(UKALIUHU, PETPECCUU, KITAaCTEPHU3AIIH, ACCOIMAIINN, YMEHBIICHHS Pa3MEPHOCTH.

MeToanyeckue yKazaHusi UIs1 00y4alOIMXCS 10 OCBOECHHIO JIEKIIHOHHOI0 MATepHaJa.

OcCHOBHOE Ha3HA4YeHHE JIEKLMOHHOI'O MaTepuajia — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
riry0OoKoe | SICHOE M3JI0KeHHe yuyeOHoro marepuana. HaznaueHue COBpEMEHHOM JIEKIIMK B pamMKax
JUCLMIUIMHBI HE B TOM, 4YTOOBI IOJYyYUTh BCIHO HH(POPMALMIO IO TEME, a B OCBOCHHUHU
byHaaMEeHTaTBHBIX POOIEM AUCHUILIMHBI, METOAOB HAyYHOTO MMO3HAHMS, HOBEHIIINX TOCTHKECHUH
Hay4HoOil  Mblciu. B yyeOHOM  mpomecce  JEeKIUs — BBIIOJHSIET  METOHOJOIMYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpMarMoHHYyl0 (yHKIHMH. JIeKIus pacKpbIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH o0O0jacTu 3HaHUs, €€ MpoOsieMbl, JAeT LEJIbHOE IPEICTaBIEHUEe O TUCLHUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUTLTHHAMU.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepraa;

— TIOJIyuYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHH, yPOBEHb KOTOPBIX
OIPENENACTCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTEIeM;

— pa3BuTHEe  TPO(PECCHOHANBHO—IEIOBBIX  KadecTB, JIIOOBM K  TpEAMETy U
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILITIEHHUS.

— MOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE Pa3BUTHs HAYKU U TEXHUKU U O MPOTHO3E
UX Pa3BUTHA Ha OnMKaiiue rojsl;

— HaydyuTCcsd METOAWYECKH oO0padaTbiBaTh Marepuai (BBIACIATh TIJIABHBIE MBICIH U
MOJIOKEHHUS, TIPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH MX B Pa3IMYHBIX (POPMYIUPOBKAX);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIIMOHHBI ~ MaTepuad  MOXET  CONPOBOXKJIATHCS ~ JIEMOHCTpalUed  ciaiioB
UCIIOJIb30BAaHUEM  pa3JaTOYHOro0 MaTepuana NpU NPOBEACHUM KOPOTKHUX JUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— MOJIyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TOJIy4YEHHE OTbITa TBOPUECKOM pabOThl COBMECTHO C MPENoJaBaTeieM;

— pa3BUTHE NPOPECCHOHANBHO-AEIOBBIX KAaUECTB, JIIOOBH K NMPEAMETY U CAMOCTOSITEIbHOTO
TBOPYECKOT'O MBIIIIJICHHUS.

— TIOsIBJIEHUE HEOOXO0IMMOT0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOATENbHON PaboTHI;

— MOJIy4YeHHE 3HAHUN O COBPEMEHHOM YpPOBHE Pa3BUTHs HAYKH M TEXHUKHU U O IIPOTHO3€E UX
pa3BUTHS Ha OJFDKAHIINE TOJIBI;

— MOJIy4YeHHE HaBBIKOB 00pabOTKHM MaTepHasia HayuyHbIX UCCIeI0OBaHUN (BBIACIATH IJIaBHbIE
MBICIH W TIOJIOKEHHS, TPUXOIUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSTH WX B Pa3IHYHBIX
bopmynupoBKax);

— TOJTy4YeHHE TOYHOTO TIOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHIA.

MeToanyeckue yKa3aHus I 00y4alOMIMXCs 10 MPOXO0KAEHUIO JIa00pPaTOPHBIX PadoT.

B xoze BbIMOJIHEHUS 1a00paTOPHBIX pabOT 00yYaroIUACs JO0JKEH YIIIyOUTh U 3aKpEenHTh
3HAHMS, IPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOJIMKOW M TEXHUKOW JKCIIEPUMEHTA B
COOTBETCTBUU C  KBaNU(UKALMOHHOW  XapaKTepUCTHKOW  oOywatomierocs.  BrimonHeHnue
71a00paTOPHBIX PabOT COCTOMT U3 SKCIEPUMEHTAJIbHO-NPAKTUYECKON, PACUETHO-aHAIUTUYECKOU
4acTe! U KOHTPOJIBHBIX MEPONIPUSITHIA.
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Beimonnenue mabopaTopHBIX paboT OOydJaroUIMMCs SIBJISIETCS HEOTHEMJIEMOM YacThio
U3y4eHHs] JMCUUIUIMHBI, OTpeAesieMoil y4dyeOHbIM TUIAHOM, W OTHOCHTCA K CpEICTBaM,
00ecIeunBaIONINM PELICHUE CIECAYIOIINX OCHOBHBIX 337a4 Y 00ydJaromerocs:

— NpHOOpeTeHrEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, SIBJICHUN U 0OBEKTOB, H3Yy4aeMBIX B
paMKax JaHHOW JIHUCLUILINHBI;

— 3aKpeIUICHHE, DPa3BUTHE U JCTaNu3alus TEOPETUYECKHUX 3HAHUM, IIOJyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 N3Y4aeMOH JTUCIUILINHE;

— NpHOOpEeTeHHEe HABBIKOB CAMOCTOSATEIBHON paboTHI ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
npuOopamu.

3ajanue U TPeOOBAHUSA K MPOBEAECHUIO JIA00OPATOPHBIX PadoT

JlaGoparopHble paboOThl, NPEAYCMOTPEHHBIE B JAaHHOM Kypce, BBIIOJHSIOTCA B
KOMIIBIOTEPHOM KJIacCe Ha MEPCOHAILHOM KOMITBIOTEPE C HCIIOJIb30BAHMEM MAKETOB MOJACPKKU
pa3pabOTKU M OTJIAKHU ITPOrPAMMHOTO obecreueHust Ha si3bike Python.,

B nmpouecce noaroroBku k gadbopaTopHoii paboTe HEOOXOAMMO W3YUUTh COOTBETCTBYIOIINE
MCTOANYCCKHUC YKa3aHUA U IIOBTOPUTH JIGKLII/IOHHI:II\/JI Marcpuall, KOTOpBIfI OTHOCUTCA K TEMC
paboThL.

Hepe)l Ha4dyaJlIOM BBbIIIOJIHCHU A pa60TbI H€O6XOI[I/IMO COo3aaTb OTACIIbHYIO IMAaIllKy IJid
co3/aBaeMbIX B paboTe (ailyioB U YCTaHOBUTH €€ B CHUCTEME KauecTBe TeKylle aupekropun. [IyTh
K JTaHHOU MamnKe He JI0JDKEH CoAepKaTh UMEH, HATUCAHHBIX KUPUJUIHALICH.

B npomecce BbimoiHeHHs pabOThl MOMYYEHHbIE PE3YNbTaThl pPACcUYETOB, JUCTHUHTU
pa3pabaThiBaeMbIX MPOrpPaMM, CXEMbl W Jpyrue padboure MaTepuasbl JOKHBI COXPaHSATHCS Ha
JTUCKE TS UX JAITBHEUINETO MCIIOIh30BaHUS MPU 0pOpPMIIEHUH OTUYETA.

ITo oxoHuyanmHM pa6OTI)I HGO6XOI[I/IMO COCTaBUTh OTYET U IIOATrOTOBUTHCAA K €TI0 3allUTEC Ha
CJIEIYIOIIEM 3aHSTHH.

Ctpykrypa u ¢popma oTyeTa 0 1a00paTOPHOIi padoTe
Otuét 0 nabopaTopHOi paboTe JOHKEH COAEPHKATH!
— ¢aMuIHI0, UMS U OTYECTBO CTYIEHTA, BHITIOTHUBIIETO paboTYy;
— HOMep y4eOHOU TpyIIIbI;
— J1aTy BBITIOJIHEHUS PabOTHI;
— Ha3BaHuUe paboThI;
— 11eJIb pabOoTHI;
— KpaTKyto (popMyIHpPOBKY 3a/IaHHs Ha JIA0OPAaTOPHYIO paboTy;
— OCHOBHBIE TEOPETHYECKHE CBEACHUS H (OPMYIIBI, HCIOIB30BABIIMECS B IPOIECCE
BBITIOJTHEHHSI paOOTHI;
— JINCTUHTH MPOTPAMM, pa3pabOTaHHbIE U OTJIAKEHHBIE B TIPOIECCE BBHIMTOTHEHUS PaOOTHI;
— CXEMBI, pa3paboTaHHbBIE B ITPOLIECCE BHIMOJIHEHHS PadoThI;
— IIPU WCMOJIF30BaHUU JOMOIHUTEIBHON JIUTEPATyphl YKa3aTh CCHUIKM M MPUBECTH CIHCOK
JUTEPATYPHI;
— BreiBogiBI 110 padore.

TpedoBanus k opopmiieHHnI0 oT4eTa 0 1a00PATOPHOIT padoTe
[Tpumep odopmiieHHs] TUTYIBHOTO JIUCTa OTYETAa MO JabopaTopHOil paboTe NMpUBEIECH Ha
caiiTe yHMBEpCUTETAa WW.guap.Tu.
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IIpu odopmnenun otuéra o mabopaTopHOM paboTe HEOOXOAMMO NPUICPKHUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Otué€r O Hay4yHO-HCCIEIOBaTEeNbCKOM padore. Crpykrypa U
npaBuiIa OQPOPMIICHUSD.

ITo xaxnoi nmabopaTopHON paboTe AOKEH ObITh MOATOTOBJIEH OTYET B OyMa)KHOM U B
anekTpoHHOM Buje. Ilocne 3amuTbl 1a00paTOpHBIX PAabOT OTYETHI B OyMaXHOM BHJE C
IIPOCTABJICHHBIMU OLICHKAMU XpaHsTCA Ha Kadenpe, a OTUETHI B JIEKTPOHHON (OpMeE JOIKHBI OBbITh
BBUJIOKEHBI B INUYHOM KaOMHETE yJallerocst Ha caiiTe yHUBEpCUTETA.

MeTtoanyeckue ykKa3zaHusi AJds OOy4aOUIMXCSl MO TPOXOXKIEHHI0 CAMOCTOSITebLHOM
padoTsbI

B Xxo/e BBIMIONIHEHUS CaMOCTOSITEIBHONH pabOThl, 0OydYaIOMIUICS BBIOIHSET PadOTy IO
3alaHuI0 U IPU METOJMYECKOM PYKOBOJCTBE IPEIOJaBareis, HO 0€3 €ro HENnocpe]CTBEHHOTO
y4acTusl.

Jis oOydaromuxcst 1mo 3aouHoil (opme o00ydeHus, camocTosTeNbHas padoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mnporecce BBINMONMHEHHUS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PaboYero BpeMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3AIMK MpUOOpEeTaeMbIX 3HaHUM, 00eCIeunBaeT BEICOKUN YPOBEHD
YCIIEBACMOCTH B IEPHO]T 00YUCHUS, [IOMOTACT TOIYIUTh HABBIKK MOBBIIICHHS TIPOPECCHOHATBHOTO
YPOBHH.

MertoauueckuMu MarepHuaiamu, HaIPABJISIOMNMU CaMOCTOATEIIbHYIO paboty
00yJarouuxcs SBISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— MCTOAUYCCKHEC yKa3aHH 10 BBIIIOJHCHUIO KOHTPOJBbHBIX pa60T (I[J'I?I 06y11a101111/1xcs{ 110
3209HOU (hopmMe 0OydeHUs).

Mertoauyeckue ykazaHusl JJIsi O0y4arolIUXCS IO MPOXOKACHUIO TPOMEKYTOUYHOMH
arrecTauMu

[IpomexyTouHas aTTecTauus oOyJaromuxcs pelycMaTpUBaeT OLICHUBaHUE
IPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTATOB 00ydeHus mo aucuuiuinHe. OHa MpPOBOJUTCS B
dbopme 3auéra:

3ayet — 310 (hopMa OLIEHKH 3HAHUH, MTOITYYEHHBIX 00YyUYaIOIIUMCS B X0/1€ U3Y4YeHUs ydeOHOH
JUCIUIUIMHBL B LEJIOM MM MPOMEXYTOYHas (10 OKOHYAHUU CEMECTpa) OLIeHKa 3HaHUU
00yYaromuMcs 10 OT/AENbHBIM pa3/iesiaM AUCHUUIUINHBI C aTTECTAl[MOHHON OLICHKOH «3auyTeHO» WU
«HE 3aYTEHO».

OneHnBaHUE 3HAHUN M HAaBBIKOB CTY/AECHTOB IPU MPOBEACHUN MPOMEKYTOUHON aTTeCTalllu
OCYIIECTBIISIETCS. B COOTBETCTBUM ¢ TpeOoBaHusMu [lonoxenuit «O Tekylem KOHTpoJie
yCIIEBAaEMOCTH U NPOMEXKYTOYHOM arrecTanu cryaeHToB I'YAIL, oOyuaromuxcst mo mporpaMmmam
BBICIIETO 00pa3zoBaHus» U «O MOAYIbHO-PEUTHHTOBON CHCTEME OIIEHKH KadeCcTBa yueOHOM paOOThI
crynentoB B 'Y AIIy.
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iommuce
3aB.

kadenpoi




