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AHHOTAIUA

Hucuurnnuna «/ICKycCTBEHHBI MHTEUIEKT B 3JIEKTPOIHEPIeTHKE» BXOJUT B BapUATHUBHYIO
yacTh 00pa3oBaTeNbHON NPOrpaMMbl MOATOTOBKHM oOOydaromuxcs 1o crnenuanbHoctd 13.05.02
«CrienuanbHple  3JIEKTPOMEXaHUYECKUE CHUCTEMBI» HAIMPaBIEHHOCTh «JEKTPOMEXaHUUYECKHE
CHUCTEMBI CTICITUATBHBIX YCTPOUCTB U u3nenuit». Jucuuminna peanmsyercs kadenpoit Ne32.

JucnumuinHa  HameneHa Ha — (QopMmupoBaHME Yy BBITYCKHUKAa  MPOQECCHOHATBHBIX
KOMIIETECHIINH:

[TK-22 «cnocoOHOCTh U TOTOBHOCTh B COOTBETCTBUU C IKCILTyaTAIMOHHON JOKyMEHTAaIuen
BBITNOJIHATh TEXHOJOTHYECKHE OMEepPallUU 110 TEXHUYECKOMY OOCIY)KMBAHUIO U TEKYILIEMY PEMOHTY
AJIEMEHTOB CIIEHUAIBHBIX JJIEKTPOMEXAHUYECKUX CHUCTEM C MPUMEHEHUEM JUarHOCTHYECKOU
anmnapaTtypb».

Conepxkanue TUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSA3AaHHBIX C U3YYEHHEM METOJIOB,
CIocoO0OB  MOJEIUPOBAHMS W BOCHPOM3BENEHUs ¢ moMomibio OBM  otnenbHbIX  (yHKIUI
WHTEIICKTYaTbHOU JIEATEIPHOCTH YEJIOBEKA, CBA3aHHBIX C PEIICHHEM KaKUX-TH00 3a/1a4 B 001acTh
AIIEKTPOIHEPI€TUKH.

[IpenogaBanue OUCHUILUIMHBI TpeAycMaTpuBaeT cienaywomue ¢GOpMbl  OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENbHAS pad0oTa 00yJarOIIerocs.

[TporpaMMoil AMCHUILIMHBI MPEAYCMOTPEHBI CIEIYIOIINE BHJbI KOHTPOJIA: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTalus B popme 3auera.

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

SA3b1K 00yueHUs 0 JUCHUILIMHE «PYCCKUI».



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 00ecIieueHS;
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 CIEUAJIBHBIX MIEKTPOMEXAHUYECKUX 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 TPYLOEMKOCTh TUCIUILITUHbI

Bun yuebHoi paboThI TpynoemMkocTs 1o
Bcero
ceMecTpam
Ne6
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 JUCHUIINHBI U UX TPYJOCMKOCTb

MatPlotLib, Scikit-Learn

Pa3H6HBI, TEMBI JUCITUITIIMHBI .HGKHI/II/I 113 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 6
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
ob0yuenus Ha Python. Moayimun 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 OIpPeeIEHHBIX TPYJAOBBIX (PYHKIHH, CBSI3aHHBIX ¢ Oyaymied mpodeccrHoHalIbHON
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 TCEM JICKIMOHHBIX 3aHATUHN

Pazgen 1 [Tonsitue «VckyccTBeHHbIN HHTEIUIEKTY. OOIaCTh MPUMEHEHHUS TEXHOIOTUI
HCKYCCTBEHHOr0 UHTEIUIEKTa. VIcTOpUs pa3BUTHS TEXHOJIOTMI UCKYCCTBEHHOI'O
uHTeUIeKTa. HampasieHus: pa3BUTHUsSI HICKYCCTBEHHOTO MHTEIUIeKTa. KimroueBnie
0CcOOEHHOCTH eCTeCTBEHHOTro HHTesUIekTa. CBONCTBaA c1abo(opMann30BaHHBIX
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 3HAHUM

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

— oOyuenue ¢ yuureneM. OCHOBHBIE periaemble 3aaaun. O6macTu
npuMmeHenus. [Iporao3upoBanue Ha OCHOBE O0OyU€HUs ¢ yUUTeNneM. 3aaaua
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
Pa3MEpHOCTH ISl «CHKATHS TaHHBIX»

Pa3nea 3 OcHOBHBIE 3TaIlbl MAITUHHOTO 00Y4YE€HHUS, 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 MOJAEIH 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 00Yy4eHUs

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|
OOpaboTka KaTeropuajdbHBIX JAaHHBIX. Pa30mBka HaOopa JaHHBIX HY
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 aHaJIM3a 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 MOJiesIelf METOJIOM CETOYHOTO MOKCKa.

[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) 3AaHATHSA

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



Ta6mmma 4 — [IpakTudeckue 3aHsITHS U UX TPYJ0EMKOCTh

No DopMBI U3 Hux Ne
° TeMbl PaKTHYECKHX IPAKTHUCCKHX TpynoemkocTb, | NpakTHYECKOH |pa3mena
/1 3aHSTAN o (qac) IIOATr0OTOBKH, JIUCIIAIL
3aHATHUN (qac) JIUHEI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero:
4.4, JlaGopaTopHbIe 3aHATHA
Tembl Tab0OpaTOPHBIX 3aHATHH U X TPYIOSMKOCTh IPUBECHBI B TAOIHIIC 5.
Tabmuua 5 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
N3 Hux
e HaunmMeHnoBanue 1abopaTopHbIX paboT Tpynoemxocrs, MPAaKTHYCCKOM No paszena
/1 (4ac) ITOJTOTOBKH, AMCHHILIH
(dac) HbL
Cemectp 6
1 Pazpabotka Mozienu TMHEHHOTO 8 8 1
agantuBHoro Heripona (ADALINE)
Ha OCHOBE 0a30BOI0 Kjacca
nepcenTpoHa
2 Krnaccudukanus Ha OCHOBE 4 4 2
IIEPCENTPOHHON MOJIEIH C
HCII0JIb30BaHueM OnoOmmoreku Scikit-
learn
3 Kinaccudukanms Ha oOCHOBE MOIEeTH 4 4 3
JIOTUCTHYECKON perpeccuu ¢
HCIIOJIb30BaHueM OuoOmoTeku Scikit-
learn
4 Krnaccugukanys MeTo10M OOPHBIX 6 6 4
BEKTOPOB C UCTIOJIb30BAHUEM
oubimorexu Scikit-learn
5 Knaccudukanus auHeitHo 4 4 5
pa3aenuMbIX 00BEKTOB (TpU
MpHU3HaKa, YETHIPE Ki1acca) C
HCIIOJIb30BaHueM OuOmmoTeku Scikit-
learn
6 Knaccudukanus mmHeiHO 8 8 6
HEepa3JIeTMMbIX 00BEKTOB C
HCIIOJIb30BaHueM OuoOmmoTeku Scikit-
learn
Bcero: 34 34

4.5.

Y4eOHbIM MJIaHOM He TPEIYyCMOTPEHO

KypcoBoe npoexktupoBanue (padora)




4.6. CamocrosiTeibHasi padoTa 00y4arommxcst
Bupl caMmocTosTenbHON paboOThI M €€ TPYI0EMKOCTh IIPUBEICHBI B TA0IUIIE 6.

Tabmuua 6 Buasl caMmocTosTeTbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
30 30
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Jomamnee 3amganue (/13)
KonTponbusie pabotsl 3a04HnKoB (KP3)
IToaroToBka K MpOMEXyTOYHOM aTTECTALMU v 7
(IA)
Bcero: S/ S/

5. IlepeyeHb y4eOHO-MeTOAUYECKOTO 00ecTiedeH s IJIsl CAMOCTOSTEIbHOM

patdoThl 00yYaKOIIMXCH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHe MaTepHajbl UIsl CAMOCTOSTEIbHON paboThl 0OydYaIOMIMXCsl YKa3aHbl B

m.a. 6-11.

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

Tabnuua 7 — [lepeyeHb OCHOBHOM JINTEPATypPhI

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

VJIK Pamka Cebacthsin, Mupmxanunu Baxus.
681.3.07 Python u mamuaHOE 00yUEHHE: MAITHHHOE

Iy0OKO€ 00yUeHHe ¢ UCTIOIH30BaHUEM

Python, scikit-learn u TensorFlow 2, 3-¢ u3n.

[lep. ¢ anrn. — CII6.: «/Aunanektukay, 2020. —

848 c.
YIK: Kepon Openben. [IpukiagHoe MalimHHOE
681.3.07 obyuenue ¢ nmomorpio Scikit-Learn, Keras u

TensorFlow: koHIemnI¥K1, HHCTPYMEHTHI U

TEXHUKH JJIsl CO3/IaHUS WHTEIIEKTYaTIbHbIX

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

«/Inanextukay, 2020.—1040 c.
YK [Tnac Ix. Bangep. Python mis cioxHbIX
004.43 3a/1a4y: HayKa O JIaHHBIX U MAIlIUHHOE
1137 oOyuenue. — CIIG.: Ilurep, 2018. — 576 c.
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VJIK
681.3.07

Joxomm ITpatuk. IckyccTBEHHBI HHTEIUIEKT C
npumepamu Ha Python.: Tlep. ¢

auri. - CI16.: OO0 "Jlmanextuka", 2019. —
448 c.

6.2.

JlonoJIHUTeIbHAS JTUTepaTypa

[lepevyeHb JONOTHUTENBHOM JTUTEPATYPHI IPUBE/CH B Tabmwuie 8.

Tabnuua 8 — [lepevyens JONOTHUTEIBHOMN TUTEPATYPHI

KomgecTso SK3EMILLIPOB B

Hlngp/ bubnuorpaduyeckas ccpuika oubnmoTexe
URL agpec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
ISBN Annpeac Mrosep, Capa ['Buo. Benenue B
978-5- MalIuHHOE 00yYeHHE ¢ TOMOIIIBI0 python.
9908910-8- | PykoBOACTBO /ISl CIICIIUAIMCTOB IO paboTe C
1 naaabiMu.—M.: U1 «I'eBuccran, 2017.-393 c.
YK JIync Ilenpo Koanso, Bunu Pudapr.
0004.438 [TocTpoenue cucTeM MalIMHHOTO O0Y4YEeHUS Ha
s3pike Python. 2-e u3ganue/ nep. ¢ aHri.
CmuakuH A.A. — M.: JIMK Ilpecc, 2016. — 302
C.
YK On6on Kpuc. MammaHOE 00y4eHue ¢
681.3.07 ucnonb3zoBanueM Python. COopHuk
peuentos: Ilep. ¢ anrn. — CII6.: BXB-
IlerepOypr, 2019. — 384 c.: uin.
YK Cunen [IpBu, Meiicman ApHo, Anmu Moxamer.
004.62 OcHogsl Data Science u Big Data. Python u

Hayku o gaHHbix. — CI16.: ITurep, 2017. — 336
C.

7. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOI[I/IMbIX AJI1 OCBOCHUA JUCHUIIIINHDBI
[lepedens pecypcoB MH(MOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «HTepHeT», HEOOXOIUMBIX

IJIs1 OCBOCHUA AVCHUIIIIMHBI IPUBEACH B Ta6J'II/IIIC 9.

Tabmuma 9 — Ilepeuenp pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTepHeT»,
HEOOXOJUMBIX JJIsl OCBOSHUS TUCIUTUIMHBI

URL anpec

HanmenoBanue

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

dex.php?title=3arnaBHas_cTpaHuIla

JaHHBIX

[Ipodeccronanbublit HHGOPMAITMOHHO-aHATUTHYECKHI
pecypc, MOCBSIIEHHBIH MAITUHHOMY O0Y4YEHHMIO,
pacro3HaBaHHUIO 00pPa30B U UHTEIUIEKTYaIbHOMY aHAIIU3Y

http://python.org

OdunmanbHbIi callT a3b1ka Python

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

Anaconda - Jluctpubyrtus Python,

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJOTUI, HCIOJIb3yeMbIX NMPHU
OCYIIIeCTBJIEHUMH 00Pa30BaTeJILHOI0 MPoLecca Mo JUCHHUILIUHE

8.1.

IlepeyeHb NPOrpaMMHOIO 00ecedeHUsI

HepequL HCIOJIb3YEMOI'O IPpOIrpaMMHOI'0 obecreueHus IpCACTaBJICH B Ta6JII/II_IC 10.



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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Tabnuua 10 — ITepeuerp nporpaMMHOro obecredeHus

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

8.2. IlepeyeHb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp UCTIONB3yEeMBIX HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM IpeICTaBiIeH B Tabumne 11.
Tabmuua 11 — Ilepeuerr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuajibHO-TeXHUYECKANA 0a3a, He0OX0AUMAas IJIsl OCYIeCTBJIEHMSI

06pa3OBaTean0ro nmpomecca 1mo IMCumIlJInHe
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpejicTaBieH B Tabnuue 12.

Tabnuma 12 — CocraB MaTepruaaIbHO-TEXHUUECKOH 0a3bl

Howmep ayauropuu
Ne /it HaumeHnoBaHue coCTaBHOMN 4acTU MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HE00XO0JMMOCTH)
1 JlexumonHas aynuropus Bb.M. 21-21
2 KommbroTepHsIii Kiacce b.M. 31-04

10. ®oH1 OLIEHOYHBIX CPEICTB /IJIsl MPOBEAeHUSs POMEKYTOUHOI aTTecTaluu

00y4ar0IuXCcs M0 JUCHUIJINHE
10.1. CocraB (hoHIa OIICHOYHBIX CPEJICTB MPUBEACH B Ta0mIe 13
Tabmuna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPENCTB ISl IPOMEKYTOYHOM aTTeCTAI[IH

Bua npomexyTo4HON aTTecTanuu IIpuMepHBIii IEpeYeHBb OLICHOYHBIX
CPEICTB

3auer Crrcox BONpPOCOB;
TecTsl.

10.2. TlepedeHb KOMIIETEHITUH, OTHOCSIIMXCS K JUCIUIUIMHE, W 3Talbl UX (OPMHUPOBAHUS B
MpOoIIeccCe OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbI IPUBEACHHI B Ta0uie 14.

Tabmuma 14 — IlepeueHb KOMMIETEHIIMH C yKa3aHWEM HTamoB WX (OpMUPOBaHHUS B TpoIIECCe
OCBOEHHSI 00pa30BaTeNbHON MPOTrpaMMBbl

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN 1O
Howmep cemectpa
JTUCIUILIMHAM/TIPaKTHKaM B nporiecce ocBoenus OI1

[IK-22 «cmocoOHOCT, W TOTOBHOCTh B COOTBETCTBUU C OJKCIUTyaTallMOHHOW JOKYMEHTAIHEH
BBITIOJTHSITh TEXHOJIOTHYECKHE OTEPAIUH TT0 TEXHUYECKOMY OOCTY>KUBAHHUIO U TEKYIIEMY PEMOHTY
AJIEMEHTOB CIIEIUATBHBIX SJIEKTPOMEXAHUYECKUX CHCTEM C MPUMEHEHHEM JIHArHOCTHYECKON

anmaparypbi»

6 HCKYCCTBCHHBIﬁ HWHTCJUICKT B 3JICKTPOSHCPICTUKE
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6 IIporpammupyemsle TOTHYECKUE HHTETPAIBHBIE CXEMBI

7 [TpuknangHOE MPOrpaMMHUPOBAHHE

8 HanexHOCTb M TeXHUYECKask JUarHOCTHKA

10 TexHuueckoe  00CHy)XKMBaHHE M  PEMOHT  CIIELUAJIBHBIX

SJICKTPOMCXAHUYCCKHUX CUCTEM

10.3. B kadecTBe KpUTEPHEB OLICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) Y OOYYArOITUXCS
KOMIIETECHIIMI MPUMEHSETCS IIKajla MOIYJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmmie
15 mnpencraBmena 100—OamnpHass W 4-0ayyibHas IIKAJIbl JJIs  OIEHKA CHOPMHUPOBAHHOCTH
KOMIIETECHIIU .
Ta6ymma 15 —Kpurepun orieHkn ypoBHsI chOPMHUPOBAHHOCTH KOMITETCHITHMA

Or1eHKa KOMITETEHITHHN

100-
OaJuIbHAs
[IKaisa

4-0ayutpHAs
LLIKaJIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
<(Ga4YTCHO»

- oOyuyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepHa;

- YBEPEHHO, JIOTHYHO, MTOCIIEA0BATEIBHO U TPAMOTHO €T0 U3JIaraeT;

- ONMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOW JHMTEPATypHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TIPAKTHIECKOM
JEATEIILHOCTBIO HAIPABIICHNUS;

- yMeno 00OCHOBBIBAET M apI'yMEHTHPYET BBIIBUTaeMbIC UM UICH;

- JIeJIaeT BBIBOABI M 0000IICHNS;

- cBOOOJIHO BJIAJICET CUCTEMOM CIICIMATN3UPOBAHHBIX IOHSATHIHA.

«XOPOIIIO)»
«3aYTCHO»

- o0yyarouuiicss TBEpI0 YCBOWII MPOTpaMMHBIA MaTepual, TPaMOTHO U
M0 CYIIECTBY U3Jaraer ero, ONUPasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAa€T YCBOEHHBIC 3HAHHUS C MPAKTHUYECKON JEATEIBHOCTHIO
HaIpaBJICHNUS,

- AQpTYMEHTHPYET Hay4YHBIE TIOJIOKECHHUS;

- JIeJaeT BRIBOJBI U 0000IICHUS;

- BJIQJIEET CUCTEMOM CIENNaTU3UPOBAHHBIX MOHATHM.

«yIOBJIETBO-
PHUTENBHOY
«BAYTEHO»

- 00yyYaroImuicst yCBOWJI TOJIBKO OCHOBHOM NMpOrpaMMHBIN MaTepuail,
[0 CYUIECTBY H3JIaraeT €ro, Onupasichb Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPaTypHI;

- JIOIYCKaeT HeCYyLIeCTBEHHbIE OUIMOKHU U HETOUYHOCTH;

- WCIBITBIBAET 3aTPYyIHEHHUS B NPAKTUYECKOM NPUMEHEHUHM 3HaHUN
HaIpaBJICHUS;

- cabo apryMeHTUpyeT Hay4YHbIE€ MOJI0KEHUS;

- 3aTpyAHseTcs B (OPMYJIHPOBAHUH BBHIBOJIOB U 0000ILEHHI;

- YaCTMYHO BJIAJICET CUCTEMON CENUAIIN3UPOBAHHBIX MOHSATHUH.

«HEYJIOBJIETBO
PUTENTEHO»
«HE 3a4TEHO»

- oOyyaromuiicss He YCBOMJ 3HAYMTEIbHON 4YacTH MPOrpaMMHOIO
MaTepuana;

- JIONyCKaeT CYIIECTBEHHbIE OMIMOKM M  HETOYHOCTH  IpH
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIeHUH,

- ICTIIBITBIBAET TPYAHOCTH B MIPAKTUIECKOM MPUMEHEHUH 3HAHUH;

- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

- He (OPMYJIUPYET BBIBOJIOB U 00OOIIECHUIA.

10.4. TumoBble KOHTPOJBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3agaun) 1uist 9k3aMeHa (taduma 16)
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Tabmuna 16 — Bompocs! (3agaun) s 9K3aMeHa

Ne n/mt Ilepeuens BonpocoB (3aa4) A IK3aMEHa

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

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

Nen/m | [lepeuens BompocoB (3aa4) ams 3adera / AudGhepeHIIMPOBAHHOTO 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 3a/1a44 U UX OTIIMYUTENIbHbIE 0COOEHHOCTH.

QDyHKIHUH UHTEIUIEKTA YeJIOBEKA. XapaKTEPHbIE YEPTHI U CBOMCTBA €CTECTBEHHOI'O NHTEIUICKTA.
Mpinuienue. 3aaun, peleHue KOTOPhIX CBSI3aHO C MHTEIUIEKTYalbHON ASITENbHOCTHIO.
[ToBeneHuyeckast TpaKTOBKa MHTEJUIEKTA U TUIAaH UMUTALMK UHTEeKTa A. TrropuHra.
[Tonstust «/lanubien» u «3Hanus». OOpaboTKa JAHHBIX B YCIOBUSX CYIIECTBEHHOM anpuoOpHO
HEIOJIHOTHI 3HAaHUH 00 anropuTMax noiaydeHus TpedyemMoro pe3yJiprara.

Ob6nacTu npuMeHeHus! UICKyCCTBEHHOTO MHTeIuiekTa. CBolicTBa ci1abopopMann30BaHHBIX
3azad.

OcHOBHBIE 3TaIlbl HCTOPUU PA3BUTHUSL CUCTEM UCKYCCTBEHHOTO HHTEIeKTa. [losBnenue
TepMHuHa «VICKyCCTBEHHBIN UHTEIUIEKT». J|Ba HanpaBiieHUs Pa3BUTHUSL UICKYCCTBEHHOTO
WHTEIJICKTA.

[Tonstne «MammuaHOE 00yueHue». Tpu cocTaBIAIONNE MAIMHHOTO 00y4YeHus. MamuHHOe
o0ydeHHe U UCKYyCCTBEHHBII MHTEJIEKT.

OcCHOBHbIE BU/IbI MAIIMHHOTO O0yYEHUS.
OO6yuenue ¢ yuuteneM. OCHOBHBIE perraeMble 3aaa4u. O0IacTu MPUMEHEHHUS.
OO6yuenwne 6e3 yuutens. OCHOBHbBIE pertaemble 3a1adn. O0IacTi MpUMEHEHHUS.

OOyuenue ¢ noakpersieHneM. OCHOBHBIE peltaeMble 3a1aun. O01acTH MPUMEHEHUS.
OcCHOBHBIE 3Tallbl MAIIMHHOTO 00Y4YEeHHUs, UX Ha3HAUEHUE U OCHOBHBIE OCOOEHHOCTH.
IIpensaputenbHas 06paboTKa JaHHBIX B CHCTeMaxX MallMHHOro o0y4deHus. HasHauenue.
OcHoBHBIE OCOOEHHOCTH.

Otan «O0yueHne» B CUCTeMax MalIMHHOro oOydeHus. [IpuHIuns opMUpoBaHus
TPEHUPOBOYHOr0 Habopa NaHHbIX. Mcnonp3oBaHue nepeKkpECTHON NPOBEPKHU.
['unepnapaMerpuueckas ONTHMH3AIHS.

Oran olleHKH 000011aro1eii crmocoOHOCTH B cUCTEMaX MalIMHHOTO oOyueHus. [lonsaTus
TOYHOCTH (Precision) u BepHocTH (aCCUracy) GyHKIHOHUPOBAHKS MOJICIICH.

OcobenHocTu BbIOOpa ONTUMAIBHOW MO/IETN MAIIMHHOTO 00Y4YEHHUS.

TumnoBas 3aBUCUMOCTb MEK/Y CIIO’)KHOCTBIO MOJIENTM MALTMHHOTO 00Y4YEHUS U OLICHKOH e

3¢ PeKTUBHOCTH.

TumnoBas 3aBUCUMOCTb OLIEHKU 3(PPEKTUBHOCTH MOl MAIlIMHHOTO 00yUYeHHsI OT pa3Mepa
o0yyarorei mocie0BaTeIbHOCTH.

Crpoenue U QyHKIIUN OHOJIOTMYECKOTO HeHpoHa.

[Tepcentpon Pozenbnara. [IpaBuno o0y4ueHus mepcenTpoHa.

AnanTuBHBINA TUHEHHBIN HelpoH. O0y4YeHne METOI0OM MAaKeTHOTO TPaIMEHTHOTO CITyCKa.
AnanTuBHBIN TMHEWHBIN HelipoH. O0ydYeHne METO/IOM CTOXAaCTUYECKOTO IPaJUEHTHOTO CITyCKa.
MuHu-nakeTHOe 00yUeHue.

bubnmoreka mamuaHOTO 00y4yeHus SCikit-learn. Pemaemebie 3amaun. PeannsyeMmbie METOIBI.
Mogenb TOTUCTHYECKON perpeccuu U e€ o0ydeHue.

Pemenwue nmpoOemMbl iepeoOyIeHHs METOIOM peryisipuzanun. L2-perynsapuzaius.

MeTos OIOPHBIX BEKTOPOB U €TI0 UCIOJIb30BaHUE B 3a1auax kiaccupukanuu. Knaccuduxanums
C MSITKHM 3230pOM.
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28. Mogens knaccuukaTopa Ha OCHOBE JIepEBa PEIICHUI.
29. Knaccugukarop Ha ocHOBe K Ommxaimx cocenei.
30. HaupHnblii 6alieCOBCKUIN KIaCCHPHUKATOP.

3. Tembl M 3amaHue UIsl BBIOJHEHUS KYypCOBOW paOOThI / BBIMNOJIHEHHS KYpPCOBOTO MPOEKTa

(Tabmuma 18)

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

KyPCOBOTO IIPOEKTa

Ne /1

[TpuMepHBIii IepeYeHb TeM ISl BBIOJIHEHHS KYPCOBOW PaOOThI / BBITOTHEHHS
KyPCOBOTI'O IIPOEKTA

VY4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4. Bornpocs! AJ1s1 TPOBEICHHS IPOMEKYTOUHOM aTTECTAIlMU PH TeCTUpOoBaHuK (Tadbmauia 19)

Tabmuna 19 — [IpuMepHBIi IepeYeHb BOIPOCOB JJISI TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

1.

N

o~

9.
10.
11.
12.
13.
14.

15.

16.

17.
18.

[Tonsitue «MckyccTBEHHBIN MHTEUIEKT». TE€XHOIOTUHU, KOTOPBIE IPUHATO OTHOCUTD K
TEXHOJIOTHSIM UCKYCCTBEHHOTO MHTEJUIEKTA.

WHTeuiekTyanbHble 3a/1a41 U UX OTIIMYUTEIbHbIE OCOOCHHOCTH.

QDyHKIUH NHTEJUIEKTA YeJIOBEKA. XapaKTePHbIE YEPThI M CBOMCTBA €CTECTBEHHOI'O HHTEIUIEKTA.
Mpeimuienne. 3agaun, pelieHue KOTOPBIX CBA3aHO C MHTEIUIEKTYaIbHON AESTEIbHOCTBIO.
[ToBeneHueckast TpakKTOBKa MHTEJUIEKTA U TUIaH UMUTALMK UHTEIeKkTa A. ThropuHra.
[Tonsitus «/lanubie» u «3Hanus». OOpabOTKa AAHHBIX B YCIOBHSIX CYIIECTBEHHOH alpuOpHOM
HEIOJIHOTHI 3HAaHUH 00 anropuTMax nojaydeHus TpedyemMoro pe3yJibrara.

OO6nacTu npUMEHEeHUs1 UICKYCCTBEHHOT0 MHTesIekTa. CBoiicTBa ciabodhopMann30BaHHBIX
3a/1a4.

OcHOBHBIE 3TaIlbl HCTOPUM Pa3BUTHUSI CUCTEM UCKYCCTBEHHOTO MHTeIUIEKTa. [losBienne
TepMHHa «VICKyCCTBEHHBIN UHTEIUIEKT». J|Ba HanpaBlieHUsI Pa3BUTHUS UICKYCCTBEHHOTO
VHTEIJIEKTA.

[Tonstue «MammmHHOE 00OyueHuey». Tpu cocTaBAOIINE MAIIMHHOTO 00yueHusl. MammHHoe
00y4yeHHe U UCKYCCTBEHHBI UHTEIIEKT.

OcHoBHbIE BUIbI MAIIMHHOTO O0YYEHHUSI.

OOyuenue ¢ yunreneM. OCHOBHbIE peraeMble 3aauu. O0IacTy MPUMEHEHHUS.

OO6yuenue 6e3 yuaurtens. OcCHOBHbIE penaeMble 3a1aui. O0JacTH MpUMEHEHHS.

OOyuenue ¢ noakpervieHneM. OCHOBHBIE peltaeMble 3agaun. O0IacTH NPUMEHEHHS.
OcCHOBHBIE 3Tallbl MAIIUHHOTO 00Y4Y€HHUs, UX Ha3HAYEHUE U OCHOBHbBIE OCOOEHHOCTH.
IIpensaputenbHas 06paboTKa JaHHBIX B CHCTeMaX MallMHHOro o0y4deHus. HasHauenue.
OcHoBHbBIE OCOOEHHOCTH.

Oran «O0yueHne» B cucTeMax MalmMHHoro o0yuenus. [Ipuniuns! popmMupoBaHus
TPEHUPOBOYHOT0 Habopa NaHHbIX. Mcnonp3oBaHue nepeKkpECTHON MPOBEPKH.
['unepnapameTpuueckas ONTUMHU3ALMSL.

Otan oreHKH 00001Iao1Iel cIocOOHOCTH B CHCTEMaxX MAITMHHOTO 00ydeHus. [lonsTus
TOYHOCTH (Precision) u BepHocTH (ACCUracy) GyHKIMOHUPOBAHKS MOJICIICH.

OcobeHHOCTH BBIOOpa ONTUMAIBHOM MOJIENIM MAITMHHOTO 00Y4eHUsI.

TunoBas 3aBUCUMOCTb MEX]y CJI0KHOCTBIO MOJIEJIM MAIIMHHOTO OOyUY€HUs U OLIEHKOH e
3¢ (HeKTUBHOCTH.

19. TunoBas 3aBUCUMOCTH OIICHKH 3()(PEKTUBHOCTH MOJIEICH MAITMHHOTO 00YYEHHUS OT pa3Mepa

oOyuJaroniei mociae10BaTeIbHOCTH.
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20. Crtpoenue u pyHKIIUH OMOJIOTHYECKOTO HEHpOHa.

21. Ilepcentpon PozenGnara. [IpaBuno oOyueHus nepcenTpoHa.

22. AnanTuBHBIN JIMHEWHBIA HeHpoH. OOyYeHHE METOIOM IMAKETHOTO TPAIUEHTHOIO CITyCKa.

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

24. bubnmoreka MammHHOTO 00y4eHus SCikit-learn. Pemaembie 3agaun. Peanusyembie METOIBI.

25. Mojenb JIOTUCTHYECKOH perpeccuu u e€ o0ydueHue.

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

27. MetoJ1 OTIOPHBIX BEKTOPOB U €ro UCMOJIb30BaHUE B 331auax kinaccupukanuu. Knaccudukanus
C MATKHM 3230POM.

28. Mopens kinaccudukaTopa Ha OCHOBE JIepEBa PEIICHUIA.

29. Knaccugukarop Ha ocHOBe K Ommkaimx cocenei.

30. HaupHnblit 6alieCOBCKUI KIacCHPHUKATOP.

5. KoHTpOIbHBIE U MPAaKTHYECKUE 3a0auH / 3adaHus 1o 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 MOJCIIN HOFI/ICTI/I‘IGCKOﬁ peI‘peCCI/II/I C UCITIOJIB30BAHUECM 6I/I6J'II/IOT6KI/I
Scikit-learn

4. Kiaccugukaiysi METOJ0OM OITOPHBIX BEKTOPOB C UCMOIb30BaHueM Oubmmoreku 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 MaTepualbl, ONPEAEIAIONINE MPOLEAYPbl OLIEHUBAHMs 3HAHWH, YMEHUH,
HAaBBIKOB M / WJIM ONBITA JESATENHOCTH, XapaKTEPU3YIOLINX 3Tanbl (GOpMHUPOBAHUS KOMIETEHIIUH,
conepsxkarcs B [TonoxxkeHnsax «O TekylleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
ctynentoB ['VAII, oOyuaromuxcst mo nporpaMmam BeIciiero oopaszoBaHus» u «O MOIYJIbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHoM paboThl cTyneHToB B ['Y AID.

11. MeToauueckue yKazaHuusi JJis1 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 HHTCJUICKTA, CBA3dHHOTO C HUCCICAOBAHUCM H
MMPUMCHCHUCM caM006yan0mec;I AJITOPUTMOB, U3BJICKAIOIIUX 3HAHUA U3 JAHHBIX. O6yqaloumeca
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JOJKHBl M3YyYUTh OCOOCHHOCTH OCHOBHBIX QJITOPUTMOB MAIIMHHOTO OOY4Y€HHs, TMOIY4YHUTh
HEO0OXOIUMbIE HaBBIKM I NPUMEHEHHUS CHCTEM MAIIMHHOTO OOyueHHus MpU pELIeHUH 3aaad
KJIaCCU(UKALIUHU, PETPECCUU, KITAaCTEPHU3AIIH, ACCOIMAIINN, YMEHBIICHHS Pa3MEPHOCTH.

MeToanyeckue yKazaHusi UIs1 00y4alOIIMXCS 110 OCBOECHHIO JIEKIIHOHHOI0 MaTepHaJa.

OcCHOBHOE Ha3HA4YEHHE JIEKLMOHHOI'O MaTepuajla — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
riry0OoKoe | SICHOE M3JIoKeHHe yuyeOHoro marepuaina. HaznaueHrne COBpEMEHHOM JIEKIIMK B paMKax
JUCLUIUIMHBI HE B TOM, 4YTOOBI IOJYyYUTh BCIHO HH(POPMALHUIO IO TEME, a B OCBOCHHUHU
byHaaMEeHTaIBHBIX TPOOIEM AUCHUILIUHBI, METOAOB HAyYHOTO MMO3HAHMS, HOBEHIIINX TOCTHKECHUH
HayyHoOil ~ wMblciu. B ydeOHOM  mpomecce  JIeKUMs — BBIIOJHAET — METOA0JIOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpManuoHHyl0 (yHKIHMH. JIeKIus pacKpbIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH o0O0jacTu 3HaHUs, €€ MpoOJieMbl, JaeT LENbHOE IMPEACTaBIECHUE O IUCLMILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUTLTHHAMU.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepHuaa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
OIPENENACTCS LEJIEBOM YCTAHOBKOM K KaKJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTeIeM;

— pa3BuTHE  NPO(PECCHOHANBHO—JENIOBBIX  KauyecTB, JIIOOBM K  MNpeaMeTy U
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIEHUS.

— TOsIBJIEHHE HEOOXOIMMOT0 HHTEpEca, HEOOXOAUMOTO IS CAMOCTOSTEIILHOU PadoOTHI;

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

— HayudyuTCcsd METOAWYECKH oO0padaTbiBaTh Marepuan (BBIACIATh TIJIABHBIE MBICIH U
MIOJIOKEHHS, TIPUXOAUTH K KOHKPETHBIM BBIBOJIaM, MTOBTOPSTH UX B PA3JIMYHBIX (POPMYIHPOBKAX);

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

JIeKIIMOHHBI ~ MaTepuad  MOXET  CONPOBOXKJIATHCS  JIEMOHCTpalUed  ciaiioB U
UCIIOJIb30BAaHUEM  pa3JaTOYHOro MaTepuana @pU HPOBEACHUM KOPOTKHUX JUCKycCHH 00
0COOEHHOCTSX MPUMEHEHHS OTICJIbHBIX TEMATHK 10 TUCIMITIIHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— MOJIy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HaHUI, YpOBEHb KOTOPBIX
ONPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— MOJIy4YeHHE OTbITa TBOPUECKOM paboThl COBMECTHO C IPEMOJIaBaTEIIEeM;

— pa3BUTHE NPOPECCHOHATBHO-AEIOBBIX KaueCTB, JJIOOBH K MPEAMETY U CAMOCTOSTEIHHOTIO
TBOPYECKOT'O MBIIIIJICHHUS.

— TIOSIBJIEHUE HEOOXO0IMMOT0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOATENbHON PaboTHI;

— MOJIy4YeHHE 3HAHUH O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKU U TEXHUKU U O MPOTHO3E UX
pa3BUTHS Ha OJFDKAHIINE TOJIBI;

— MOJIy4YeHHE HAaBBIKOB 00pabOTKHM MaTepuaia HaydHbIX MCCIeJOBAaHUH (BBLACIATH IJ1aBHbIE
MBICIH W TIOJIOKEHHS, MPUXOIUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSTH WX B Pa3IHYHBIX
bopmynupoBKax);

— TOJTy4eHHE TOYHOTO TIOHUMAHHS BCEX HEOOXOMUMBIX TEPMHUHOB M TIOHSTHIA.

MeTtoauyeckue ykazaHusi Aj1s 00y4arOIIUXCs M0 MPOXO0KICHUIO JJa00paTOPHBIX padoT.

B xoze BbIMOJIHEHUS 1a00paTOPHBIX pabOT 00yYaroIUACs JTOJKEH YIIIyOUTh U 3aKpEnHTh
3HAHUSA, IPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOJMKOM U TEXHUKOW DKCIIEPUMEHTA B
COOTBETCTBUM €  KBaJM(HUKAIMOHHOM  XapakTepuCTHKOW  oOywatomerocs.  BwimonHenue
71a00paTOPHBIX pabOT COCTOUT U3 SKCIEPUMEHTAJIbHO-NPAKTUYECKON, PAaCUETHO-aHAIUTUYECKOU
4acTe! U KOHTPOJIBHBIX MEPONIPUSITHIA.
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Brimonnenue mabopaTopHbIX paboT OO0ydYaroUIMMCs SIBJISETCS 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;

— TOoJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUILIIHE;

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

3ajanue U TPeOOBAHUSA K MPOBEAECHUIO JIA00OPATOPHBIX PadoT

JlaGoparopHble paboOThl, MNPEAYCMOTPEHHbIE B JIaHHOM Kypce, BBINOJHSIOTCS 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
MCTOANYCCKUEC YKa3aHUA U IIOBTOPUTH JIGKI_II/IOHHI)II;'I Marcpuall, KOTOpI:IfI OTHOCUTCA K TEMC
paboThL.

Hepe)l Ha4dyaJlIOM BBbIIIOJIHCHU A pa60TbI H€O6XOI[I/IMO COo3aaTb OTACIIbHYIO IMAaIllKy IJid
co3/aBaeMbIX B paboTe (ailioB U YCTaHOBUTH €€ B cUCTEME KauecTBe TeKyuleil aupekropun. [1yth
K JaHHOU ManKe He JIOJDKEH coAepkKaTh UMEH, HAITMCAHHBIX KUPUILTUIEH.

B npomecce BbimoiHeHHs pabOThl MOMYYEHHbIE PE3YNbTaThl pPACcUYETOB, JUCTHUHTU
pa3pabaThiBaeéMbIX MPOrPaMM, CXE€Mbl W JApyrue pabodyre MaTepHalbl JOJDKHBI COXPAHATHCS Ha
JTUCKE TS UX JAITBHEUINETO MCIIOIh30BaHUS MPU 0pOpPMIIEHUH OTUYETA.

ITo oxoHuyanmHM pa6OTI)I HCO6XOI{I/IMO COCTaBUTh OTYET U IIOATOTOBHUTHCA K €TI0 3alllMTC Ha
CJIEIYIOIIEM 3aHSTHH.

Ctpykrypa u ¢popma oTyeTa 0 1a00paTOPHOIi padoTe
OTtuér 0 mabopaTtopHOit paboTe JOKEH COEPKATh:
— ¢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, HCIIOJIB30BABIIAECS B IIPOIECCEe
BBITIOJTHEHHSI paOOTHI;
— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTIAKEHHBIE B MPOIIECCE BHITOTHEHHS paOOTHI,
— CXeMBbI, pa3paboTaHHbBIE B MPOIIECcCe BHITIOTHEHHS paOOTHI,
— IIpU UCIOJB30BaHUU JOMOIHUTEIBHON JIMTEPATyphl YKa3aTh CCHUIKM M MPUBECTH CIHUCOK
JTUTEPATYPHI;
— BreiBogiBI 110 padore.

TpedoBanus k opopmiieHHnI0 oT4eTa 0 1a00PATOPHOIT padoTe
[Tpumep odopmiieHHsT TUTYIBHOTO JUCTa OTYETa MO J1abopaTopHOil paboTe MpUBEAECH Ha
caiiTe yHMBEpCUTETAa WW.guap.Tu.
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IIpu odopmienun otuéra o mnabopaTopHOil paboTe HEOOXOAMMO NPUICPKHUBATHCS
tpeboBanuit ['OCT 7.32-2017 «Otué€r O Hay4yHO-HCCIEIOBaTEeNbCKOM padore. Crpykrypa U
paBuiIa OQPOPMIICHUSD.

ITo xaxnoi nmabopaTopHON paboTe AOKEH ObITh MOATOTOBJIEH OTYET B OyMa)KHOM U B
anekTpoHHOM Buje. [locnme 3ammrhl 1a0OpaTOpHBIX paboT OTUETHI B OyMa)XHOM BHJIE C
IIPOCTABJICHHBIMU OLICHKAMU XpaHsTCA Ha Kadenpe, a OTUETHI B JIEKTPOHHON (OpMeE JOIKHBI OBbITh
BBUJIOYKEHBI B INUYHOM KaOMHETE yJallerocst Ha caiiTe yHUBEpCUTETA.

MeTtoanyeckue ykKa3zaHusi AJds OOy4aOUIMXCSl MO TPOXOXKIEHHI0 CAMOCTOSITebLHOM
padoTsbI

B Xxo/e BBIMIOIHEHUS CaMOCTOSITENBHONH paboThl, 0OydYaIOMIUICS BBIIOIHSET PabOTy IO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE IpernoiaBareis, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

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

B mnporecce BBINMONMHEHHUS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Padouero BpeMEeHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3AIMK MpUOOpEeTaeMbIX 3HaHUM, 00eCIeunBaeT BEICOKUN YPOBEHD
YCIIEBAEMOCTH B TIEPHO]T 00YUEHUsI, IOMOTAET MOJYyUYUTh HABBIKU MOBBIIICHUS MPOGECCHOHATBHOTO
YPOBHH.

MertoauueckuMu MaTepHalamu, HANpPAaBJISIOIMIMMU CaMOCTOSITENIbHYIO  paboTy
00yJarouuxcs SBISIOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— MCTOJUYCCKHEC YKa3aHMs IO BBIITOJIHCHHWIO KOHTPOJBbHBIX pa60T (I[JIH O6y‘IaIOHII/IXC$[ 110
3209HOU (hopmMe 0OydeHUs).

Mertoauyeckue ykazaHusl JJisi O0y4arOIIUXCH IO MPOXOKACHUIO TPOMEKYTOUYHOMH
arrecTauMu

[TpomesxyTouHas aTTecTanus o0yyaroImuxcs npeaycMaTpuBaeT OLIEHUBaHME
MIPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB OOyueHUs Mo aucuuIuinHe. OHa MpOBOAMUTCS B
dbopme 3auéra:

3aueT — 310 (hopMa OLEHKU 3HAHUH, MOJIYYEHHBIX 00yJaroIUMCs B X0/1€ U3Y4YEHUs yueOHOM
JUCHMIUIMHBL B II€JIOM WM TPOMEXKYTO4YHas (IO OKOHYAHMM CeMecTpa) OlleHKa 3HaHWH
00y4aromuMcs 1o OTJEIbHBIM pa3/iesiaM JTUCHUIUIMHBI C aTTECTAllMOHHOM OLIEHKON «3a4T€HO» WU
«HE 3aUTEHO».

OrneHrBaHUE 3HaHUI U HABBIKOB CTY/IEHTOB IPU NMPOBEICHUU MPOMEKXYTOUHOM aTTeCTAIllUH
OCYILECTBIISIETCSI B COOTBETCTBUM ¢ TpeboBaHusMu Ilonoxenuit «O TekylemM KOHTpoJie
yCIIEBaEMOCTH M NMPOMEXKYTOUHOM arTectanuu cryneHToB I'YAII, obydaromuxcs mo mporpaMmmam
BBICIIETO 00pa3zoBaHus» U «O MOAYIbHO-PEUTHHTOBON CHCTEME OIIEHKH KadeCcTBa yueOHOM padOThI
cTyneHToB B ['YAIIDy.
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConeprxkaHre U3MEHCHHUH W JOTIOTHEHMI

Jara u Ne

MPOTOKOJIA
3aceaHus
Kadeapb

Iommuce
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kadenpoi




