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AHHOTaUA

HucuunimHa «VCKyCCTBEHHBIM  HMHTEJUIEKT B 3JIEKTPOIHEPreTUKE» BXOOUT B
00pa3oBaTelibHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUs — NPOrpaMMmy CIEHHUATUTETa IO
crenuranbHocTU 13.05.02 «CrnenuanbHble 3JIEKTPOMEXAHMYECKHE CHUCTEMBbI» HAIPaBJICHHOCTH
«OJIEKTPOMEXAHUYECKUE CHUCTEMbl CHELUAIbHBIX YCTPOMCTB U wu3aenuil». [lucnuruinHa
peanmu3yetcs kadenpoit «Ne32».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUH:

[IK-3 «CrnocoOHOCTh yYacTBOBaTh B IUIAHHMPOBAHWM, IOJATOTOBKE U BBIITOJHCHUH
TUIIOBBIX KCIEPUMEHTAIBHBIX UCCIICIOBAHUM 110 33JAaHHON METOIUKE»

ConepxaHve JTUCHMIUIMHBI OXBaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C H3YYCHUEM
METOJIOB, CIIOCOOOB MOJICIIMPOBAHHUS W BOCIPOM3BEIACHUS C MOMOIbI0 DOBM  oTAenbHbIX
GYHKIMA WHTEIJICKTYAIbHOM NEATEeIbHOCTH YeJIOBEKa, CBSI3aHHBIX C PEHICHHEM KaKuX-JTH00
3a/1a4 B 00JIaCTH 3EKTPOIHEPTETUKH.

[IpenogaBanue JIUCHUILIMHBI TIPEAyCMaTpUBaeT Cleayronue (GopMbl opraHu3aIuu
yueOHOro Impoliecca: JICKINH, 1a00paTopHbIe paboThl, CAMOCTOSITENbHAS pa0oTa 00yJaroIIerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B (hopMe 3a4eTa.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUI.



1. TIlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[ensro mpenogaBaHus JUCLMILIMHBI SABJIACTCS 03HAKOMIICHHE CTYACHTOB C IIPUHIUIIAMH,
METOJaMU U MHCTPYMEHTAIbHBIMH CPEACTBAMH MAIIMHHOTO OOYYeHHs, KaK OJHOTO M3 CaMbIX
HNOMYJISIPHBIX WM IPOAYKTHBHBIX HAIIPABJICHUN MCKYCCTBEHHOIO HWHTEIICKTA, CBA3AaHHOIO C
UCCIICIOBAaHUEM M TPUMEHEHHEM CaMOOOYUAIOIIMXCS ITOPUTMOB, M3BJICKAIOIINX 3HAHHS W3
naHHbIX. OOydarouiyecs IOJDKHBI U3yYUTh OCOOCHHOCTH OCHOBHBIX aJIrOPUTMOB MAIIMHHOTO
00y4YeHHs, TIOTYYUTh HEOOXOIUMBIC HABBIKH JUIS MPUMEHEHHS CHUCTEM MAIIMHHOTO O0y4eHUs
IpU PELICHUH 3a/ad KJIacCU(UKaLMU, perpeccuy, KiacTepu3aly, acCOLMaluy, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEMOH  y4aCTHHUKaAMU
00pa30BaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0O0YyYalOUIMiCS AODKEH 00JanaTh CIleTyIOIUMHE
KOMIETEHIMSIMHU WM UX YacTaMU. KoMIeTeHIMy U MHAMKATOPbl UX JTOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kog u HaumenoBanne | Kox u HanMeHOBaHHE WHANKATOPA JTOCTHIKCHUS
KOMIIETEHIINH KOMIETCHIINH KOMIETEHIINH
[1K-3.3.1 3HaeT METOBI U CpeACTBA
TUTAHUPOBAHUS U OPTraHU3aIUH OIBITHO-
ITK-3 CnocobHOCTh p p
KOHCTPYKTOPCKHX Pa3pabOTOK U MPAKTHYECKUX
y4acTBOBATh B .
9KCIIEPUMEHTAIBHBIX UCCIEAOBAHUN; METO/IbI
TUTAHUPOBAHWH, M
MIPOBEICHUS IKCIICPUMEHTOB M HAOJFOICHUN,
MOJATOTOBKE U
[IpodeccuonanbHbie 000011eHNS 1 00pabOTKH HHPOPMAITHH C
BBITIOJTHCHAH .
KOMIICTCHITHH MIPUMEHCHHEM TEXHOJIOTHI HCKYCCTBEHHOTO
TUTIOBBIX
MHTEJJIEKTa
IKCIIEPUMEHTAIBLHBIX
. [1K-3.B.2 BnageeT MaTeMaTUYECKUM aIllapaTomM
UCCIIETOBaHUI 1O
. 00pabOTKH IKCIEPUMEHTATBHBIX TAHHBIX C
3aJJaHHOW METOJIUKE 9
MIPUMEHEHHEM TEXHOJIOTHI HCKYCCTBEHHOTO
WHTEJIEKTa

2. Mecro nucuumanssl B ctpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS

IIpU U3YUCHUU CIICAYIOIINX NJUCHUIIINH:

— ((MaTeMaTI/IKa, TCOpHUA BGpO?ITHOCTCfI 1 MaTeMaTn4yeckas CTaTUCTUKA,

— ((ABTOMaTI/I3aHI/I${ pvaéTa U IPOCKTUPOBAHUA TCXHUYCCKUX CUCTCM»,

- ((HH(bOpMaHHOHHBIe TCXHOJIOTHH.

3HaHI/I$[, IMMOJIYYCHHBIC IIPpU H3YUCHUH MaTcpuajia I[aHHOI\/JI JUCHUIIIIMHBI, MUMCIOT KaK

CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BATbHCA IMPU U3YUCHUHN APYTUX AUCHUILINH

— «MaremaTuuecKkue METOIbl UCCIICAOBAHUI»;

— «TeXHUKO-25KOHOMHYECKHE PUCKHU IIPU CO3AaHUN HOBOM TEXHUKW)

Tabnule 2.

3. O0beM U TPYJ0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOU
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B




Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITNHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No6
1 2 3

Oobwan mpyooemKkocmp OuCyuUnIUHLL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexuun (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac)
CamocmoamenvHas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI YK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Paznesnsl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIHHBI Jlexumn | 113 (C3) | JIP KII CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 6

Paznen 1. Ilonsarue «MckyccTBEHHBIH
uHTEIUIeKT». O6IacTh NPUMEHEHUS TEXHOJIOTHM 2 4 10
MCKYCCTBEHHOTO HHTEJIIEKTA.

Paznen 2. Ilonstie «MammHHOe 00ydeHHE».
MamnaHoe 00y4yeHue U UCKYCCTBEHHBIN 2 4 10
MHTEJUIEKT. Buibl MalmMHHOr0 00y4YeHMs.

Paznen 3. OcHOBHBIE 3TaNbl MAITMHHOTO
00y4yeHHMsl, UX Ha3HAuY€HHE U OCHOBHBIE 4 8 10
0Cco0eHHOCTH. MoienTn MallIMHHOTO OOYUEHUSI

Paznen 4. Peanmu3anust aaropuTMOB MalliliHHOTO
o0yuenus Ha Python. Moaynmun NumPy, Pandas, 6 12 10
MatPlotLib, Scikit-Learn

Paznen 5. IIpenoOpaboTka JaHHBIX B CHCTEMax

1 2 7
MAIIMHHOTO O0y4YeHUSI.
Paznen 6. [IpumeHeHre KOHBENEPOB ISt
ONTUMM3ALMHU TOTOKOB onepauuii. Hactpoiika
MAaIIMHHO-00y4aeMbIX MOJIeJIe METOIOM 9 4 10

CETOYHOTO IOKCKA.
Oco0eHHOCTH peanu3alud MO
PErpecCHOHHOTO ¥ KJIIACTEPHOTO aHAIIN3A.

Hroro B cemecTpe: 17 34 57




Uroro| 17 | 0 | 34 | 0 | 57

[IpakTuyeckas MOArOTOBKA 3aKIIOYAeTCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHMKJIA

HOMep pasaciia Hazsanwne u COJACPKAHUE Pa3€JI0B U TEM JICKIHMOHHBIX 3aHATHI

Pasznen 1 [Monstue «ckyccTBeHHBINH MHTEIUIEKTY. OOIACTh MPUMEHEHUS TEXHOJIOTUI
HCKYCCTBEHHOI'O MHTEIIEKTa. VICTOpUs pa3BUTHSI TEXHOJIOTHI
HCKYCCTBEHHOI'0 MHTeJIeKTa. HanpaBieHus pa3BUTHS HCKYCCTBEHHOIO
uHTesuekTa. KitoueBble 0COOEHHOCTH €CTECTBEHHOI'O MHTEIJICKTA.
CoiicTBa cnabopopManIn30BaHHBIX 331a4. DMIIUPHUECKUI TecT ThiopuHTra
U1l OLIEHKU UCKYCCTBEHHOI'0 HHTeJUIeKTa. MIHTenIeKTyalbHble
MH(GOPMAIIMOHHBIE CUCTEMBI. AJITOPUTMBI KaK (popManu3anus 3HaHUH 00
00paboTKe JaHHBIX. KJIACC MHTEJUIEKTYaJIbHbIX 33a4. OOpadoTKa JaHHBIX U
00paboTKa 3HaHUI

Paszpnen 2 [Tonarue «MammHHOEe 00ydeHue». MamunnHoe o0yyeHue u
UCKYCCTBEHHBIN UHTEIIEKT.
Tpu Bua MaIIMHHOTO O0Yy4EHUS:

— o0yuenwue ¢ yuutesneM. OCHOBHBIE pernaemble 3aaaun. OdnacTu
npuMeHeHus. [Iporno3upoBanue Ha ocHOBe 00y4YeHHs ¢ yuuTeaeM. 3ajaya
KJ1accU()MKAILMK - PACIIO3HABAHUE METOK KJIACCOB. 3a7aya perpeccu -
IpeJcKa3aHue 3HaYeHUH HelPephIBHOM L1eeBOi nepeMeHHOMH;

— o0yuenwue ¢ moakperuieaneM. OCHOBHBIE pernraeMble 3aaaun. OdnacTu
pUMeHEeHMs. PellieHre nHTepakTUBHBIX 33]]a4 Ha OCHOBE O0Y4EHUs C
MOJIKPETIIICHUEM;

— oOyuenue 6e3 yuurens. OCHOBHBIE perraeMble 3agaun. O6nacTu
npuMeHeHus. OOHapyKeHUe CKPBITHIX CTPYKTYpP MpU MOMOIIM 00y4eHus 6e3
yuuTens. BelsiBIeHre NOATrpyII Ipy MOMOLIM Kiactepu3anu. CHIDKEHNE
Pa3MEpHOCTH JJISl «CHKATHS TAHHBIX»

Pazgen 3 OcCHOBHBIE 3Talbl MAIIMHHOTO O0YYEeHHUs, UX Ha3HAYCHHE U OCHOBHBIE
O0COOEHHOCTH:

— MpeaBapuTeNbHas 00paboTKa TaHHBIX B CHCTEMaX MallMHHOTO
oOyuenusi. Haznauenue. OCHOBHBIE OCOOEHHOCTH;

— atan «O0y4yeHue» B CUCTeMax MalIMHHOro oOyueHus. [TpuHIuns!
(dhopMupOBaHHS TPEHUPOBOUYHOTO HaOOpa JaHHBIX. Vcrons3oBanme
nepekpécTHOM mpoBepkH. [ nnepnapaMerpudeckas ONTUMHU3ALMNS;

— 93Tal OLIEHKH 000011aro1Ieil crtocoOHOCTH B CUCTEMAaX MAIIMHHOTO
oOyuenus. [TousaTus Tounoctu (Precision) u Beproctu (accuracy)
(GYHKIIMOHUPOBAHUS MOJEIEH.

OcobeHHOCTH BbIOOpA ONTUMAIBHOW MOJIENM MAIIMHHOTO OOyuYeHHs.
TurmoBast 3aBUCIMOCTH MEXKIY CIOKHOCTBIO MOJIEITH MAITMHHOTO OOYyUeHHS H
oleHKOM e€ a¢pdexkTuBHOCTH. THIOBAs 3aBUCUMOCTH OLIEHKH 3P (HEKTUBHOCTH
Mojenei MAaIIMHHOTO oOyueHus oT pa3mepa oOyuaroiel|
MOCJIeI0BATEIbHOCTH.

dopmanbHas MOCTAaHOBKA 33]]a4l MAITHHHOTO 00YyUeHUS




Paznen 4

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

Crpoenue u GyHKIIMHA OHOJIOTMYECKOTO HelipoHa. Peanuzanms
nepuentpona Ha Python ¢ ucnionp3oBanuem scikit-learn. TpenupoBka
MepcenTpoHa.

AnantuBHeiii tuHerHbIi Heiipon (ADALINE). Tpenuposka ADALINE
METOJIaMHU MaKETHOTO U CTOXACTHYECKOI0 I'PaJMEHTHOTO CITYCKa.
JluHamuueckoe o0ydeHuHe.

Mojenb JTOTUCTUYECKOM perpeccuu. TpeHUpOBKa JOTUCTUYECKOU
perpeccuonHoi Mosienu B scikit-learn. Pemenune npoGieMsr nepeoOyueHust
IIPH TIOMOILY PETYIISPU3ALIIH.

Meton onopubix BekTopoB (SVM). Knaccudukanus ¢ MakCHManbHBIM
3a30pOM U € MSTKHUM 3a30poM Ha ocHoBe SVM. Pemennie HenmHeHHbIX 3a1a4
siiepHbIM MeTosIoM SVM.

Mopnenyu MalmuHHOTO 00y4€HHS Ha OCHOBE JIEPEBHEB PELLICHUM.
OOnbsicHeHue pe3ynbTaToB 00yueHus. CiaydaiHbIi Jec.

Mozesb MaMHHOTO 00YYEHUs Ha OCHOBE K OIIMKaMIINX coCeneH.

Hausnsrit baitecoBckuii kinaccudukarop.

Pa3zpgen 5

[IpenobpaboTka naHHbIX. Pemenue mpoOieMbl MPOMYIICHHBIX JTaHHBIX.
OOpaboTka KaTeropuainbHBIX JaHHBIX. Pa3OuBka Habopa MJaHHBIX Ha)
TPECHUPOBOYHOE M TECTOBOE IOAMHOXECTBa. lIpuBeneHuE NTPHU3HAKOB K
onuHaKkoBo#l mikane. OTOOp coaepKaTeNbHBIX Mpu3HAKoB. OmnpeneneHue
B2XHOCTHU TIPU3HAKOB.

CykaTue TaHHBIX MYTEM CHIDKEHUS pazMepHOCTH. CHIDKEHUE
pa3MepHoOCTH 0€3 yUruTelsi Ha OCHOBE aHaI3a TJIaBHBIX KOMIOHEHT. Cxxarne
JAHHBIX C YUUTEJIEM MyTeM JTUHEHHOr0 JUCKPUMHUHAHTHOTO aHan3a.

S nepHbIil METOJ aHaIM3a TJIABHBIX KOMITOHEHT JIJIs1 HEJIMHEMHBIX
OTOOpaKCHHMIA.

Paznea 6.

OnTumu3anus HIOTOKOB Olepaluii Mpyu nomMouy KoHseiiepoB. ToHkas
HacTpolKa MalIMHHO-00y4aeMbIX MOJIeNIeil METO/IOM CETOYHOTO MOKCKa.

[Iporuo3upoBanne 3Ha4E€HHI HENPEPHIBHOM LIEJIEBOM ITIEPEMEHHOMN Ha
OCHOBE PErpeCCHOHHOI0 aHaIu3a.

Pabora ¢ HeMapkUpOBaHHBIMU JAHHBIMH - KJIACTEPHBII aHAIH3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEH I pacliO3HABaHUA
N300paKeHUi.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTUUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(gac) JIHBI

VY4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero




4.4, JlabopaTopHBbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

Ne

n/n

HaumenoBanue nabopaTopHbIX paboT

TpynoeMKOCTb,
(gac)

N3 Hux
MPAaKTUYECKON
MOATOTOBKH,
(dac)

Ne paznena
IUCIIAILIA
HBI

Cemectp 6

Pa3zpaboTka Mmoaenu TMHEHHOTO

agantuBHoro Heripona (ADALINE)

Ha OCHOBE 0a30BOT0 Kiacca
nepcenTpoHa

Knaccudukanus Ha OCHOBE
HEPCENTPOHHON MOJIENH C

KUCIIOJb30BaHUEM OnOInoTeku Scikit-

learn

Knaccudukanust Ha o0CHOBE MOIETH 4

JIOTHUCTUYECKON PETPECCUH C

HCIIOJIb30BaHueEM Onbmnorexku Scikit-

learn

Knaccudukanust METO10M OITOPHBIX 6

BEKTOPOB C UCITOJIb30BaHUEM
oubimoreku Scikit-learn

Knaccudukanus mTuHEHHO
pa3ieTuMbIX 00BEKTOB (TpHU
MIPU3HAKa, YEThIPE Ki1acca) ¢

KUCIIOJIb30BaHueEM Onbmnorexku Scikit-

learn

Knaccudukanus muHeinHo
HEepa3JeIMMbIX 00BEKTOB C

KUCIIOJIb30BaHueEM Onbanorexku Scikit-

learn

Bcero: 34

34

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

Bux camocrositensHOM paboThI

Bcero, | Cemectp 6,

qac qac
1 2 3
M3y4eHne TeOpeTUUECKOro MaTepuana 30 30

quctuuinael (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)




Brimonaenue pedepara (P)

[ToaroToBKa K TEKyIIeMY KOHTPOJIIO

ycneBaemoctu (TKY) 20 20

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpOMEXyTOYHOMN

arrectaruu (I1A) ! !

Bceero: 57 57

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIUXCs MO JUCHUTUIMHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomiuecTso 3x3eMInIsIpoB B
Mudp/
URL apec bubnuorpaduueckas ccpliika OMOIOTEKE
(KpoMe 2JIEKTPOHHBIX SK3EMIUISIPOB)
YK Pamka CebacthsiH, Mupmkammmm Baxu.
681.3.07 Python u mamHHOE 00y4EHHE: MALTMHHOE U
r1ybokoe 00yueHHe ¢ UCIOJIb30BAHUEM
Python, scikit-learn u TensorFlow 2, 3-¢ u3n.
ITep. ¢ anrn. — CII6.: «Iuanextukay», 2020. —
848 c.
YK: Kepon Openben. [IpukiagHoe MalimHHOE
681.3.07 obyuenwue ¢ momoripio Scikit-Learn, Keras u
TensorFlow: koHmemnwu, HHCTPYMEHTHI U
TEXHUKH JJISl CO3JJaHUS MHTEIJUIEKTYaIbHBIX
cuctem, 2-e uz.: Ilep. ¢ anrn.— CII6.: OO0
«/Inanextukay, 2020.—1040 c.
YK [Tnac JIx. Bangep. Python ans cnoxHbix
004.43 3aJa4: HayKa O JaHHBIX ¥ MAIIMHHOE
1137 oOyuenue. — CII6.: ITutep, 2018. — 576 c.
YK Jxommn IIpatuk. cKycCTBEHHBIM HHTEIIEKT
681.3.07 ¢ npumepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "Jlmanextuka", 2019. —
448 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITHOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX I OCBOCHHS JTUCITUIUIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaumenoBanue

http://www.machinelearning.ru/wiki/i | IIpodeccronanbHbIi HHPOPMATMOHHO-AaHATUTHICCKU T
ndex.php?title=3arnapmas_ctpanumna | PECYPC, IOCBSIICHHbIN MAIHTHHOMY 00Y4CHHIO,



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
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pacrno3HaBaHHIO 00Pa30B U MHTEIIEKTYabHOMY aHAJIU3Y
JTAHHBIX

http://python.org OdunmanbHbIi cailT s3b1ka Python

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

00pazo

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
BaTEJIbHOT'O MPOLIECCA IO AUCLIUILINHE.
[Tepeuens nCmoNIb3yeMoro NporpaMMHOT0 oOectieueHus mpeacTasieH B Taduuie 10.

Tabnuna 10— [lepeueHs nporpaMMHOT0 00€CIICUCHIS

Ne i/t HaunmenoBanue
1 Anaconda 2020.11 For Windows Installer
2 Python 3.7 version
3 Spyder 4.2.3
8.2. IlepeueHp HH(POPMAIIMOHHO-CIPABOYHBIX CHUCTEM,HUCIIOJIb3YEMBIX npu

OCYIICCTBJIICHNU O6p330BaTeJH)HOFO nmponecca no AMCHUILINHE

HepequL HCIIOJIb3YCMBIX I/IH(I)OpMaHI/IOHHO'CHpaBO‘IHHX CUCTCM IMPCACTABJICH B

Tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS

00pa30BaTeILHOTO TpoIiecca MO TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIYECKON 0a3bl
Ne HaumMenoBanue cocTaBHOM 4acTH Howmep aymutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JleknmonHas ayuTopust b.M. 21-21
KomMmmsroTepHsIii Ki1ace b.M. 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOMN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIluu

00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

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

3auer

Crucox BOMpPOCOB;
TecTts;
3amaun.



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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10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJalouIMMHCs MPUMEHSETCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayupHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaracr;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJUTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JIESITCIIbHOCTBIO HAIPABJICHMS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX OHITHH.

«OTJIIMYHO»
(GauTCHO»

— 00y4aromuiicsi TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYIIECTBY U3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasChb HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IIPAKTHUYECKOM IPUMEHEHHHM 3HAHUI
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 000OIICHHUI;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BAYTEHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TpH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJTOKECHHUS;

— He QOpMYIHUPYET BHIBOAOB U 0000IIECHUI.

HCYIAOBJICTBOPUTCIILHO»
HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

No /it [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa
WHJAKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuue 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera
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Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera Ko
UHIMKaTopa

1. TMonstue «MCKyCCTBEHHBIN MHTEIUIEKT». TEXHOIOTHH, KOTOPHIC IPUHSATO I1K-3.3.1
OTHOCHUTH K TEXHOJOTHUAM UCKYCCTBEHHOTO MHTEIIICKTA.

2. NnTennexTyaiabHble 3aJa41 U UX OTIIMYUTEIbHBIE OCOOCHHOCTH.

3. DyHKIMM UHTEJUIEKTA YEIOBEKa. XapaKTepPHBIC YEPThl U CBOHCTBA
€CTECTBEHHOI'0 MHTeIJIeKTa. MplluieHue. 3a1a4uu, peieHre KOTOPBIX CBA3aHO
C MHTEJJICKTYAJIbHOU JIeSITeTbHOCTBIO.

4. TloBeneHyeckasi TPAaKTOBKAa MHTEJUIEKTA U TUIaH UMHUTAIIMM UHTEIUIEKTa A.
TrropuHra.

5. Ionstusa «/lanasie» u «3HaHusA». OOpabOTKa JaHHBIX B YCIOBHUAX
CYILIECTBEHHOM apUOPHON HETIOTHOTHI 3HAHUN 00 aJropuTMax MOJy4eHUS
TpeOyemMoro pe3yabTaTa.

6. ObnacTh mpuMEHEHU KCKYCCTBEHHOTO MHTEIUIeKTa. CBOWCTBA
cnabodopMan30BaHHBIX 3aja4.

7. OCHOBHBIE dTaIbl HCTOPUU PA3BUTHS CUCTEM UCKYCCTBEHHOTO MHTEIIIEKTA.
[TosiBnenue TepmuHa «McKycCTBEHHBIN UHTEIEKT. [|Ba HanmpaBIeHUs
Pa3BUTHS UCKYCCTBEHHOT'O MHTEIUICKTA.

8. Ilonsarue «MammnHHOe 00yueHue». Tpu cocTapsIONME MAIIMHHOTO
o0OyueHus. MammHHoe 00y4eHHEe U UCKYCCTBEHHBIN UHTEIUIEKT.

9. OcHOBHbIE BU/IbI MAIIMHHOT'O O0YYEHUSI.

10. OGyuenwue ¢ yuutenem. OCHOBHBIE peracMble 3anadn. O0IacTH MPUMEHEHUS.

11. OGyuenue 6e3 yuutessa. OCHOBHbIE peliaemble 3aaa4n. ObmacTu
NPUMEHEHUS.

12. O6yuenue ¢ nonkperuienneM. OCHOBHBIE pertaeMble 3aaaun. Odmactu
PUMEHEHHSI.

13. OcHoBHBIE 3Tanbl MAIMHHOTO 00YYEHUs, UX Ha3HaYeHUE U OCHOBHbBIE
0COOEHHOCTH.

14. TlpenBapurenbHas 00pabOTKa JAHHBIX B CHCTEMAaX MAIIMHHOTO 00y4eHus.
Hasnauenue. OcHOBHBIE OCOOEHHOCTH.

15. Otan «O6y4yeHue» B cucTeMax MalllMHHOTO 00y4yeHus. [IpuHIuIbI
dbopMHUpOBaHMS TPEHUPOBOUHOTO Habopa JaHHBIX. Mcronb3oBaHue
nepekpEécTHOM MpoBepkH. I nnepnapameTpuyeckas ONTUMHU3ALMSL.

16. Dram oneHKH 00001IArOIIEH CITOCOOHOCTH B CHCTEMaX MAITMHHOTO OOYyYCHUSI.
[Mousitust TouHOCTH (Precision) u BepHocTH (accuracy) GyHKIIHOHHPOBAHHS
MOJEIIEH.

17. OcobenHocT BBIOOPA ONTUMAIBHONW MOJIENIN MALTMHHOTO 00Yy4€EHUsI.

18. TumoBasi 3aBHCUMOCTBh MEXIY CIOXKHOCTHIO MOJIEITH MAaIMHHOTO O0YUYeHHSI 1
OLIEHKOH €€ 7 PeKTUBHOCTH.

19. TumnoBast 3aBHCUMOCTH OIIEHKH () (HEKTUBHOCTH MOETIeH MAaIIMHHOTO [IK-3.B.2
o0y4yeHHsI OT pa3mepa 0Oydaroulel mocae10BaTeIbHOCTH.

20. Crtpoenne u QyHKIIUN OHOJIOTHYECKOTO HEHpOHa.

21. Ilepcentpon PozenGnara. [IpaBuno oOyueHus nepcenTpoHa.

22. AnanTuBHBIN JTUHEWHBIH HelpoH. OOydeHHe METOI0OM ITaKeTHOTO
I'PaJMEHTHOrO CITyCKa.

23. AnanTHBHBIN TUHEHHBIH HelpoH. OOyUeHHEe METOIOM CTOXAaCTHUECKOTO
I'PaJMEHTHOrO ciycka. MUHH-TIaKeTHOE 00y4eHue.

24. bubmuoreka mamuHHOr0 00yuenus Scikit-learn. Penraembie 3anaun.
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25.
26.

217.
28.

29.
30.

Peann3zyemMbie METOIBI.

Monens TOTUCTHYECKON perpeccuu U e€ o0ydeHue.

Pemenue nmpo6aeMbl mepeoOydeHnss METOAOM peryispusanun. L2-
peryJispusanus.

MeTo/1 OTIOpPHBIX BEKTOPOB U €0 HCIOIb30BaHHUE B 33/1a4aX KiacCU(PUKALIUU.
Knaccugukaius ¢ MATKHUM 3a30pOM.

Monens knaccudukaTopa Ha OCHOBE JiepeBa pPeleHUH.

Krnaccudukarop Ha ocHOBe K Oiimkailimux cocenei.

HawuHbIii OaliecoBCckuil KiaccudukaTop.

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/CTaBIeHbI B Tabuie 17.
Tabmuna 17 — Ilepeyens TeM Juist KypcOBOrO MPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne n/n =
KypcoBOii paboThl

[TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIUKAaTOpa

1.

2.

10.
11.

12.

13.

14.

15.

[Tonsitne «MckycCTBEHHBIN MHTEUIEKT». TE€XHOJIOTUHU, KOTOPBIE IPUHSATO
OTHOCHUTb K TEXHOJIOTUSM UCKYCCTBEHHOI'O UHTEIIJIEKTA.
WHTeiekTyanbHble 3a/1a41 U UX OTIIMYUTEIbHbIE OCOOCHHOCTH.

DyHKIHUH NHTEIJUIEKTA YeJIOBEKA. XapaKTePHbIE YEPThI U CBOMCTBA
€CTECTBEHHOI'0 MHTEIJIEKTa. MbIlIeHue. 3a1auu, pEIeHHE KOTOPBIX CBA3aHO
C UHTEJUIEKTYaIbHOU AESITEIbHOCTHIO.

IToBeneHuyeCKas TpaKTOBKAa MHTEJUIEKTA U TUIAH UMUTALMM UHTEJUIEKTa A.
TrropuHra.

[Tonsitus «/lanusie» n «3Hanus». OOpabOTKa JAHHBIX B YCIOBHSIX
CYIIIECTBEHHOM apUOPHON HETIOTHOTHI 3HAHUN 00 aqropuTMax MOJyUeHUS
TpeOyeMoro pe3yibTaTa.

Ob6nacTu npUMEeHEeHUs1 UCKYCCTBEHHOT0 MHTeNIeKTa. CBONCTBa
cnabodopmMan30BaHHBIX 3a7a4.

OcHOBHBIE 3Talbl HICTOPUU PA3BUTHUS CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA.
[TosiBnenne Tepmuna «VICKyCCTBEHHBIN MHTEIUIEKT. J[Ba HaNIpaBJIeHUs
pa3BUTHUS UCKYCCTBEHHOI'O MHTEIIJIEKTA.

[Tonstue «MamuHHOE 00ydeHue». TpH COCTaBIISIONINE MATTHHOTO
o0yuyeHus. MammHHoe 00yuyeHue U UCKYCCTBEHHBIH HHTEIUIEKT.
OcHoBHbIE BUIbI MAIIMHHOTO O0YYEHHUSI.

OOyuenue ¢ yunreneMm. OCHOBHBIE periaemble 3a1aul. O61acTu NpUMEHEHHUS.
OO6yuenue 6e3 yunrtens. OCHOBHBIE pemaeMblie 3a1auu. Obmactu
IIPUMEHEHHUS.

O6yuenue ¢ nmoakperuiearnemM. OCHOBHBIE pernraeMble 3amaun. Oonactu
IIPUMEHEHHUS.

OcHOBHBIE 3Tallbl MAIIMHHOTO 00Y4YEHHUS, UX Ha3HAUYEHUE U OCHOBHbIE
0COOEHHOCTH.

[IpenBaputenbHas 00paboTKa JAHHBIX B CHCTEMAaX MAIIMHHOTO OOyYEHUSs.
Haznauenue. OCHOBHBIE 0COOEHHOCTH.

Oran «O0yueHue» B cucTeMax MalIMHHOro o0y4yeHus. [lpuHiunel

IIK-3.3.1
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(dhopMHUpOBaHKS TPEHUPOBOYHOTO HaOopa JaHHBIX. Mcronb3oBaHue
MEPEKPECTHOM TPOBEPKHU. [ nnepnapamerpuyeckass ONTUMHU3ALIMS.

16. DTan oneHKH 00600IIAOIICH CITOCOOHOCTH B CHCTEMaX MAIIMHHOTO O0Y4YCHHUSI.
[MonsiTus TouHOCTH (Precision) u BepHocTH (accuracy) GyHKIHOHHUPOBAHHS
MOJIEJIEN.

17. OcobenHoct BEIOOPA ONTUMAIBHONW MOJIENIM MALTMHHOTO 00Yy4eHUsI.

18. TumnoBasi 3aBUCUMOCTb MEX]y CJI0KHOCTBIO MOJIEJIM MAIIIMHHOTO O0Oy4YeHUs U
OLIEHKOH €€ 2 PeKTUBHOCTH.

19. TumoBasi 3aBUCUMOCTb OIEHKH dPGEKTHBHOCTH MOJIEICH MAIlIMHHOTO [1K-3.B.2
o0ydeHus OT pa3Mepa 00yJaroIIel mocIea0BaTeIbHOCTH.

20. Crtpoenue u pyHKIIUH OMOJIOTHYECKOTO0 HEHUpOHa.

21. Tlepcentpon Po3zenOnara. [IpaBuno oOy4eHus mepcenTpoHa.

22. AnanTuBHBIN JIMHEWHBINH HeHpoH. OOydYeHHE METOJOM ITAKETHOTO
TPaTUEHTHOTO CITyCKa.

23. AnanTuBHBIN JIMHEHHBIA HeHpPOH. OOydYeHHE METOJOM CTOXaCTHYECKOTO
TPaIUEHTHOTO CITycka. MUHU-TIaKETHOE 00yUdeHUeE.

24. bubnuoreka MamuHHOTO 00y4enus SCikit-learn. Pemmaempie 3agayn.
Peanuzyembie METOBI.

25. Mopjenb IOTUCTUYECKON perpeccuu u e€ o0ydeHue.

26. Pemenue mpo6iemMbl Iepeo0ydeHUsI METOIOM peryisipuzanuu. L2-
perynspuzanus.

27. MetoJ1 OTIOPHBIX BEKTOPOB M €ro UCIOJIL30BaHUE B 337aUaX KIacCU(DUKAIIHH.
Knaccudukanus ¢ MITKIUM 3a30pOM.

28. Mogenp KinaccupuKaTopa Ha OCHOBE JIEPEBA PEIICHHA.

29. Kiaccudukatop Ha ocHOBe K Oimkaiimx cocenei.

30. HawupHblii 6alieCOBCKUI KIIaCCHPHUKATOP.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne i/m | IlepeyeHb KOHTPOJIBHBIX PadOT

1. Pa3pabotka mojaenu auHeiHOTO anantuBHOTO HelipoHa (ADALINE) nHa ocHoBe 6a30BoTO
KJlacca mepcenTpoHa

2. Knaccudukanus Ha OCHOBE MEPCENITPOHHON MOJIETH ¢ MCIIONIb30BaHNeM OnbimnoTexkn Scikit-
learn

3. Kaccuduxammst Ha OCHOBE MOJIEITH JIOTUCTHYECKON PETPECCHH C HCITOIb30BAaHHEM

oubmmorexu Scikit-learn

Knaccugukaiius MeTo10M OMIOPHBIX BEKTOPOB € MCITOJIb30BaHKeM oubnmoreku Scikit-learn

5. Knaccuduxanus TMHERHO pa3/ieNuMbIX 00bEKTOB (TPU IMPU3HAKA, YEThIpEe Kiacca) ¢
ucrosp3oBanueM oudmmoteku Scikit-learn

6. Knaccuduxanus nuHeitHO Hepa3enTuMbIX 0OBEKTOB C HCIIOb30BaHUEeM Oubinoreku Scikit-
learn

B

10.4. MeToquveckrie ~ MaTepUalbl,  ONPEACIAIONIAE  TPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEPU3YIONIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUpYIOIIMX TMOPAIOK U MOPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIInXCs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTILIMHBI
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11.1. Meroauyeckue yKazaHus M OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHO)KEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIeKIUs BBINOIHAET METOJ0JIOIMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJbHOE MPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIISECTCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOM TEME;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE NIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO ISl CAMOCTOSITEIbHOW PaboTHI,

— TOJy4YyeHUE 3HAHUU O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIlIne Tobl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepuallia IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATUK 10 AUCLHUIIINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTepuara:

— TOJY4YEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K KaX101 KOHKPETHOHN TEME;

— TOJY4YEeHHE OIbITa TBOPUYECKONW pabOTHI COBMECTHO C MPEINO0/IaBaATENEM;

— pa3BUTHE  NPOPECCHOHANBHO-JENOBBIX  KAayecTB, JIIOOBM K  NpeAMETy |
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIIJIEHHUS.

— TOsIBIIEHUE HE0OXOAUMOTr0 HHTEepeca, HEOOXOIMMOT0 JJIsi CAMOCTOSITEIbHON pabOThI;

— TOJy4YeHHE 3HaHUN O COBPEMEHHOM YpPOBHE Pa3BUTHUSI HAYKH U TEXHUKH U O MIPOTHO3E
UX Pa3BUTHA Ha OnuKaiime rojsl;

— TMOJY4YeHHE HaBBIKOB OOpaOOTKM MaTepuana HayuHbIX HCCIEIOBaHUM (BBLAEISATH
[JIaBHBIE MBICIM M IIOJOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH WX B
pa3IUYHbBIX (HOPMYIHPOBKaX);

— MOJIy4YeHHE TOYHOT'O TOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHIH.

11.2. Metoauueckue yka3aHusi A7 OOydYarOIIUXCsl MO BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOOydalomUHCSs MAOKEH YIIyOUTh H
3aKpeNuTh 3HaHUS, MPAKTUYECKUE HABBIKM, OBIAJETh COBPEMEHHOW METOIUKONW M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBHHM C KBATH(DHKAIIMOHHOW XapaKTePUCTHKOW OOYJarOIIerocs.
Brinmonnenue mabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTATbHO-IPAKTHYECKON, pacdyeTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATH.

BreimonHenue mabopaToOpHBIX pabOT OOYYAIOIMIMMCS SIBISETCS HEOTHEMIIEMOW YacCThIO
W3YYCHUS JTUCIUIUIMHBI, ONPEISIIIeMON Yy4eOHBIM IUTAHOM, M OTHOCHTCS K CPEJICTBAM,
00ecrevYnBaroIINM PElIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00yUYaroIerocs:

— TpHOOpeTeHWE HAaBBIKOB WCCICIOBAHUS TMPOIECCOB, SBICHUH ©  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOW JUCIMUILTHHBI,
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— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alysl TEOPEeTHUYECKMX 3HAHWM, MOIY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue ¥ TpebGOBaHUS K MPOBEICHUIO 1a00PaTOPHBIX PaboT
JlaboparopHble pabOTHI, TPETYCMOTPEHHBIE B JaHHOM Kypce, BBINOJHSIOTCS B

KOMITBIOTEPHOM KJIACCE Ha IEPCOHAIBHOM KOMIIBIOTEPE C MCIOJIb30BAHUEM ITAKETOB MOAIEPKKU
pa3paboTKH ¥ OTJIAJIKU IPOrpaMMHOro obecneyeHust Ha sizbike Python.

B mpomecce nmoaroroBku Kk - jgabopaTopHOil  paboTe  HE0OXOAMMO — H3Y4YUTh
COOTBETCTBYIOIIME METOJMYECKUE YKa3aHWs W IOBTOPUTH JICKIIMOHHBIM MaTepHaj, KOTOPBII
OTHOCHUTCS K TeMe paboTBhl.

Ilepen HauanoMm BBHIMOJIHEHUS PAOOTHI HEOOXOAMMO CO3AaTh OTHENBHYIO MANKy JUIs
co3zaBaeMbIX B pabore (aiijloB U YCTAaHOBUTH €€ B CHCTEME KaueCTBE TEKYyILEH NUPEKTOPHUU.
IlyTe K JaHHOM Manke He JOJDKEH COAEPKAaTh UMEH, HAIMCAHHBIX KUPUJUIALICH.

B mpouecce BblnosHEHUS padOThl IOJIyYE€HHBIE pe3yibTaThl pacdy€roB, JUCTHUHIU
pa3pabaTbIBaeMbIX IIPOrpaMM, CXEMbI U JIpyrue pabouue Marepuaibl JOJKHBI COXPAHATHCS Ha
JMCKe JUId UX JalbHEeHIIero uCnoiab30BaHus Npu 0(OpMIIEHUH OTUETA.

ITo oxoHuaHuM paboThl HEOOXOAMMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJIEIYIOILEM 3aHATHH.

Crpykrypa ¥ dopma oTdera o JadbopaTopHoil pabore
OTtuét 0 1a00PaTOPHOI paboTe AOKEH CONEPIKATD:

— (pamMuIHIO, UMSI B OTYECTBO CTYJIEHTA, BBIIOJIHUBIIETO PadoTYy;

— HOMep y4eOHOU TPYIIIBL;

— J1aTy BBITIOJIHEHUS pabOoTEHI;

— Ha3BaHUe paboThI;

— 11e51b paboThI;

— KpaTKyro (pOpMyJIMpOBKY 33/1aHus Ha 1a00paToOpHyIO paboTy;

— OCHOBHBIE TEOpETHYECKHE CBEJCHHS U (HOPMYJbl, HCIOJIb30BaBIIMECS B Mpolecce
BBINOJIHEHUS paboThI;

— JIMCTHHTH MIPOTpaMM, pa3pabOoTaHHBIE U OTJIAKEHHBIE B TIPOIIECCE BBHITIOTHEHUS PaOOTHI;

— CX€MBbI, pa3paboTaHHbIE B MPOIIECCE BHIIOJHEHUS paOOThI;

— TIPU UCTIOJIb30BaHUH JIOTIOTHUTENILHON JIUTEPATyPhl YKa3aTh CCHUIKU M TPUBECTH CITUCOK
JUTEPATYPHI;

— BeIBoJIBI 110 pabore.

TpeboBanusa kK 0hOPMIIEHHIO OTYETA 0 JIA00paTOpHOU padboTe
[Tpumep odhopmieHUsT TUTYIBRHOTO JUCTAa OTYETA TIO JTAOOpATOPHOU paboTe MpUBEEH Ha

caiiTe yHUBEpCUTETAa WW.guap.Tu.
IIpu odopmiennun oTuéra o mnabopaTopHON paboTe HEOOXOAWMO NPUACPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Otuér 0 HayudHO-HCClleOBaTeNbCKO pabore. CTpykTypa U

npaBuiia 0POPMIICHUS.
[To xaxxmoit mabopaTopHO# paboTe MODKEH OBITh MOATOTOBJICH OTUYET B OYMaKHOM U B
anekTpoHHOM Buje. [locie 3ammThl abOpaTOpHBIX PabOT OTYETHI B OyMaKHOM BHIAE C
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IPOCTABJICHHBIMH OILICHKAMU XPaHATCS Ha Kadenpe, a OTYETHI B AJIEKTPOHHON (hopMe JOIKHBI
OBITH BBUIOXKEHBI B JINYHOM KaOWHETE y4yalllerocsi Ha caiiTe yHuBEpCUTeTA.

11.3. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBIIOTHEHHUS CaMOCTOSTEIBHONW pabOThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaresisi, HO 0e3 ero HemocpeICcTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBIMOTHEHHUS CaMOCTOSITENIBHON paboThl, Yy oOywarorierocst (GopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
pohecCHOHaNBEHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CAMOCTOSITENIBHYIO — paboTy
00y4JarOIUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal o JUCLUILIMHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJBHBIX paboT (it 00ydarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckre yKazaHus [UIsl OOYYaroIIMXCS IO MPOXOXKACHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C I1IeJIbI0 OLEHUBAHMS XOJa OCBOCHMS
JUCIUIUINHBI.

KonTposnb kauecTBa 3HaHUI NMPOBOAUTCS B (popMe MHIMBHIYaTbHOTO coOECEeI0OBaHUS 110
MaTepualy OTAEIbHBIX Pa3/leliOB AUCLUIUIMHBL, & TAK)KE IMPOBEPKU OTYETOB O BBINOJHEHUU
IIPAKTUYECKUX 3aJaHUMN.

Pe3ynprarhl TEKymero KOHTpOJIs MOTYT YYUTBIBAThCSA IPHU IPOBEIACHUH IPOMEKYTOUYHON
aTTECTALlNH.

11.5. Metoanueckue ykazaHus IJi OOYYarOLUIUXCs MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTeCcTranuu.

IIpomexxyrounass  artectanust  oOyyarolMXcs — NIpeAycMaTpuBaeT  OLCHMBAaHUE
MPOMEIKYTOUHBIX U OKOHYATCIIbHBIX PE3YJILTATOB O6y‘IeHI/I$I 110 JUCIUITIINHE. Omna IMPOBOAUTCH B
dopme 3auéra:

3auer — 3TO (opMa OLIEHKH 3HAHWM, MOJYYEHHBIX OOYYaIOUIMMCS B XOJA€ W3Y4YECHHUS
y4eOHOH TUCHUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM CeMecTpa) OLIeHKA 3HaHUH
00y4aromuMcsi IO OTAEIBHBIM pa3jiesiaM JUCIUIUTNHBI ¢ aTTECTAI[HOHHON OLIEHKOW «3a4TeHO)
WIN «HE 3a4TEHO».

OneHruBaHUEe 3HAaHUM M HABBIKOB CTYJIEHTOB TIpPU IPOBEACHUU IPOMEKYTOUHOM

aTTeCTallud OCYILIECTBIISIETCSI B COOTBETCTBUU ¢ TpeboBaHusMu Ilomoxkenuit «O Tekyiiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cTyaeHToB ['YAII, oOyuaromuxcs mo
porpaMMam BbICHIEro 00pazoBaHus» U «O MOJYJIbHO-PEHTHHIOBOM CUCTEME OLIEHKH KauecTBa
yueOHoi paboTsl cTyneHTOB B ['Y ATy,
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