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AHHOTaUs

Hucuunnuna «lIpuknaanple MOJEIM W METOJbl aHalM3a HEYUCIOBON HHGOpMaIUn»
BXOJMT B 00pa30BaTeNbHYIO MPOrpaMMy BBICIIEr0 00pa3oBaHus — MporpaMMmy OakajaBpuaTa Mo
HarpaBjeHuto moarotoBku 15.03.06 «MexaTtpoHrKka W POOOTOTEXHHKA» HANPABICHHOCTH
«n¢ppoBoil MHXUHUPUHT POOOTOTEXHMUYECKUX KOMIUIEKCOBY». JIMCIMIIMHA peann3yercs
kadeapoi «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[TK-1 «CnocobeH  y4acTBOBaTh B HAy4HBIX  HCCIEAOBAHUAX  OOBEKTOB
po(heCcCHOHATILHOM 1A TEIILHOCTI

ConepxaHve AMCHUIUIMHBI OXBaTbIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C HM3Y4YEHHEM
METO/IOB, MOJENeH, CrnocoO00B MOICTUPOBAHUS M WHCTPYMEHTAJIBHBIX CpEJACTB aHalU3a
HEYMCII0BOU MH(GOpPMAaLIMU MPU PELICHUH MPUKIIAJAHBIX 3a/1a4 B 00JIaCTH pOOOTOTEXHUKHU.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
yueOHOro mpoliecca: JeKIUH, IPAaKTUUECKHUE 3aHITHSI, CAMOCTOsITeNIbHAsA padoTa.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHInpOBAaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIIUIUIMHBI COCTaBJIsET 4 3a4eTHBIX enuHuubl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Lenpro mnpenogaBaHusi AUCHUIUIMHBL SBJISIETCS O3HAKOMIIGHHE CTYIEHTOB C OCHOBHBIMHU
NPUHIMIIAMHA, METOJaMH M HHCTPYMEHTAIBHBIMH CpPEJACTBAaMU OOpaOOTKM HEUYUCIOBOU
uH(GOpPMAIIMK TIPU PEIICHUH MPUKIIAIHBIX 33/1a4 B 00JIACTH POOOTOTEXHUKH.

1.2. JlucumruiiHa BXOIUT B  COCTaB  4YacTH, (OPMHPYEMOH  yYaCTHUKAMH
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMITETCHIIMAMY WJIM WX 4acTsAMU. KOMITIETeHIINM ¥ WHIUKATOPBI UX TOCTH)KCHUS TIPUBEICHBI B
tabmnure 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon n Koz u HanMeHoBaHNME HHIUKATOPA JOCTHIKEHHUS
HauMEHOBaHME
KOMIIETEHIIH KOMIIETEHIH
KOMIETEHIINH
ITIK-1 Cnocoben
acTBOBaTh B
yi I1K-1.3.1 3HaTh MeTO1bI COOpa U aHaK3a
HaYYHBIX .
[TpodeccronanbHble Hay4YHO-TEXHMYECKOU MH(opMaruu
UCCIIEIOBAaHMSIX
KOMIIETCHIINH OO BEKTOR [1K-1.VY.2 ymeTs 006pabaThiBaTh ¥ aHAIU3UPOBATH
. | pe3ynbTaThl IKCIIEPUMEHTOB
npodeccuoHaIbHON
JIESITEJIbBHOCTH

2. Mecro nucuumminHb B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YYEHUHU CIENYIOIIMNX AUCLUILINH:
— «ndopmarukay,
— «AnTOpUTMH3AIMS U IPOrPAaMMHUPOBAHUEY,
— «HMHpopmanroHHBIE yCTPOMCTBA U CUCTEMBI B pPOOOTOTEXHUKEY,

- ((HpOFpaMMHOC obecrieueHue MCXATPOHHBIX U pO6OTOTeXHI/I‘-IeCKI/IX CUCTEM»,

- ((MaTeMaTI/IKa, TCOpHUA BCPOHTHOCTeﬁ 1 MaTéMaTH4dCCKasa CTaTUCTHUKAD....

3HaHI/ISI, IMMOJIYYCHHBIC IIpU H3YUCHUHU MaATCpuajia JaHHOM JUCHUIIIIMHBI, MUMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJIB30BATbCA IMPU U3YUCHUHN APYTUX AUCHUILINH

- ((MO,I[CJ'II/IpOBaHI/IC pO6OTOTeXHI/I‘{eCKI/IX CUCTEM»,

— «CucteMbl ¢ UCKyCCTBEHHBIM MHTEIJIEKTOM B pOOOTOTEXHHKEY;
— «YmpaBieHue podoTaMu U poOOTOTEXHUUECKUMH CUCTEMAMM.

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
JHlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeieleHne 3TOH TPYA0EeMKOCTH 0 ceMecTpaM) NpeACTaBICHbI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)




U3 Hux wacoe npakmuyeckoil n0020moeKu 10 10

AyoumopHhuie 3aHamus, BCEro Jac. 20 20
B TOM YHCIIE:
nexiuu (JI), (dac) 10 10
1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sarsaTus  (I13), 10 10
qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (dac) 124 124
Buo npomescymounoit ammecmayuu:. 3ayer, Tudd

madd. 3auger, sx3amed (3auer, Judd. 3auq, ' Hudd. 3au.
Ok3.*%) 3a.

K

IIpumeuanue: kaHaUmaTCKUil SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BUIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Texamu | 113 (C3) AP KII CPC
’ (dac) (qac) (qac) (dac) (gac)
Cemectp 8
Paszen 1. I3MepeHne HEUnCI0BOM HHPOPMAITHHI 2 2 40
Paznen 2. I3mMepenune cBSI3M HOMUHAIBHBIX U 5 9 30
PAHTOBBIX IEPEMEHHBIX
Paznen 3. PaboTa ¢ TEKCTOM U U300paKeHUSIMU 2 2 30
Paznen 4. [IpumeHeHre MAaIIMHHOTO OOy4YEHUS TSt 4 4 24
aHaJM3a HeYMCIIOBBIX JJAHHBIX
Hroro B cemectpe: 10 10 124
Uroro 10 10 0 0 124

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.
Tabnuna 4 — ConeprkaHue pa3JesoB U TeM JEKIIMOHHOTO [TUKIa

Howme
P HasBanune u conepxanue pa3fesnoB U TeM JEKIIMOHHBIX 3aHATUN
paszena
1 HN3mepenue Heunc10Boii HHGoOpMaLuH.

[Tonsitue HeumcnoBoil uHGopmanuu. VcTounukun HeuncaoBod HHGOpPMAIUH.
IIxanel u3MepeHus, CBOMCTBA IIKaj. HoMHMHalbHAs W MOpPSAKOBas IIKalbl. Psbl
pacripesienieHust U TaOJaMIbl CONMPSHKEHHOCTH, TAaOIMIBI ¢ TpeMs U Oosiee BXOJaMH.
HeuucnoBas nnpopmanus u cucrema obodmaromux nokasareneid. Mona. Jucnepcust
HOMUHAJILHOTO IIpU3HaKka. Hemapamerpuueckue KpUTEpUHA CPaBHEHHUS.

KomnpoBanme  HOMHUHANBHBIX  KaTErOpUAIbHBIX  IMPHU3HAKOB,  IOPSAKOBBIX
KaTeTOPHAJIBHBIX IPU3HAKOB, CIIOBaped IpU3HAKOB. lMmyTanmus mNOpomymeHHbIX

3Ha4YeHHH KiaccoB. PaboTa ¢ HecOamaHCHPOBAaHHBIMH KJIaCCaMH.
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N3mepeHue cBSI3M HOMMHAJIBHBIX M PAHTOBBIX IIePeMEHHBIX.

IIpoBepka CTaTHUCTHYECKOW HE3aBUCUMOCTH B3aUMOJCUCTBYIOIIMX IIPU3HAKOB.
Mepbl  cBsI3U.  DHTPONMMHBIE  XAPAKTEPUCTHKH  B3aUMOCBS3M  HOMHHAJIbHBIX
IIEPEMEHHBIX.

Koppemnsnus panros. PaHrosbele mokasarenu CBsi3U. MeTOZA SKCHIEPTHBIX OLICHOK.
Pamxuposanue. [locnenoBarensusle 3HaueHus. [lapusie cpaBHeHus. Mepsl CBA3H s
TaOJIUL] CONPSKEHHOCTU C PAHTOBBIMM [IEPEMEHHBIMHU.

@DakTOpHBIM  aHaNM3 KaTerOpU30BaHHBIX IepeMeHHbIX. Jlorapupmuuecku-
TUHEIHBIE MOIeNH Ta0yuIl conpsbkeHHocTH. HasHauenue. Bunel. CTpykTypa ananmsa
MHOTOMEpHOH Tabmuipl. IlpakTuyeckue NPUIOKEHUS JIOTTUHEWHOTO aHalIn3a.
Ycunenue u ocnabiieHue MIKajl H3MEpeHUsL.

PaboTta ¢ TekcTOM M M300paKeHUSIMH.

Ounctka Tekcta. Pa36op m oumcrtka pasmerkn HTML. VYnganeHue 3HaKoB
npenuHaHud. JlekceMusanus TEKCTa. Y JajleHUE CTOI-CIIOB. BhlelieHue OCHOB CIIOB.
JlemmaTu3anus cioB. PazmeTka cioB Ha yactu peud. KoaupoBanue TekcTa B KauecTBe
MeIlIKa cJIOB. B3BelrBaHue BaKHOCTH CIIOB.

3arpy3ka M coxpaHeHue u3zo0paxeHuil. l3meHeHue pasmepa, oOpe3ka
n3o0paxkenuii. Pa3MbITHe, yBeIMUYEHHE PE3KOCTH, YCUJICHHWE KOHTPACTHOCTH
n3o0paxxeHuii. Brinenenne npera. bunapuzamus m3oOpaxkeHuil. Ynanenwe (HOHOB.
Oo6napyxenue kpae u3oopakenuii. OOHapyxenue yriaoB. Co3naHue MPU3HAKOB IS
MaimHHOro oOyuyenus. KoaupoBanue cpenHero IBera B KayecTBE IPHU3HAKA.
KoaupoBanue rucrorpaMm I{BETOBBIX KaHAJIOB B KAUECTBE IIPHU3HAKOB.

IIpumeHeHne MAIIMHHOIO 00YYCHHS I AHAJIN32 HEYHUCJIOBbIX JaHHbIX.

OCOOEHHOCTH NPUMEHEHHUS KJIACCHUECKHUE METOJ0B MAIIMHHOIO OO0Yy4eHUus Hu
HCKYCCTBEHHBIX HEHPOHHBIX CETEH I aHajau3a HEYMCIOBBIX AaHHBIX. lloaroroska
JTAaHHBIX. BblAENIEHUE NMPU3HAKOB. CHUYKEHUE pa3MEPHOCTH IPOCTPAHCTBA IPU3HAKOB.

Kanaccupukanusa wu3o0paxkeHuii ¢ NOMOWBI0 TIJIYOOKMX CBEPTOYHBIX
HEMPOHHBIX ceTeill. APXUTEKTypa MHOTOCIOWHOW CBEPTOYHOM HEHWPOHHOW CETH.
CrpoutenbHble OJOKM CBEPTOUYHBIX HEUPOHHBIX ceTed. BhIMONHEHHE IUCKPETHBIX
cBéprok. Cnou mnonaBbIOOpkU. Peanmuzamus cBEPTOUHON HEWPOHHOH ceTH ¢
ucnonp3oBanueM TensorFlow. Pabota ¢ MHOXECTBEHHBIMH BXOJHBIMH  HIIH
LBETOBBIMU KaHallaMU. Perymnsgpusanus HeWpoHHOW ceTH. DyHKUMH NOTEPh I
KJIacCU(UKALINH.

MogaeanpoBanue  MOCJAEAOBATENbHBIX  JAaHHBIX € HCHOJB30BAHHEM
PeKYPPEHTHbIX HelpoHHBbIX cereil. [loHATHE mMOCIENOBATENBHBIX JIAHHBIX.
IIpencraBnenue mocnenoBaTeabHOCTEN. PekyppeHTHblE HEHpPOHHBIE CETH A
MOZCIIMPOBAHUs MOCIEA0BATEIbHOCTEN. Peanmu3anuss MHOTIOCIOWHBIX PEKYPPEHTHBIX
HEWPOHHBIX CEeTEH Il MOJISIMPOBaHUS MocieaoBaTeabHocteil B TensorFlow

IHopoxnariue cocra3aTejbHbIe CeTH /I CHHTEe3a HOBBIX AaHHBIX. [IoHATHE
MOPOXKAAIOLINX  COCTsA3aTeNbHBIX  ceTeil. Pabota C  aBTOKOJIUPOBIIMKAMH.
[Topoxknaromume Moxenu JUisi CHHTE3a HOBBIX JIAHHBIX. [ €HEpUPOBAHHME HOBBIX

00pas3IoB C MOMOIIBIO MOPOKTAIONINX COCTAZATCIBHBIX CETEH.

4.3. Tlpaktudeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHII
(gac) JIHBI
Cemectp 8
1 | Usmepenue ['pynmoBoe 2 2 1
HEYHCII0BOU MIPaKTUYECKOE 3aHATHE
nHpopmauu
2 | U3mepenue cBsizu ['pynnoBoe 2 2 2
HOMHHAJIbHBIX U MIPaKTUYECKOE 3aHATHE
PaHrOBBIX
MIEPEMEHHBIX
3 | Pabota ¢ Tekctom u ['pynimoBoe 2 2 3
M300paKEeHUSIMU MIPAKTUYECKOE 3aHATHE
4 | ITpumenenue I'pymnmoBoe 4 4 4
MalIMHHOTO OOYyUYeHUs | TPAKTHUUECKOE 3aHATHE
JUIS aHAJIU3a
HEYHCIIOBBIX JIAaHHBIX
Bcero 10 10
4.4. JlabopaTopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh NIPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

Bcero \

4.5. KypcoBoe npoeKkTHpoBaHHe/ BHITIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIixcs
Bunsl camoctosTensHON paboThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe 7.
Tabmauna 7 — Bunbl caMmocTosTenbHONU pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3ydeHue TeopeTHuecKoro MaTepuania 50
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 50
ycneBaemoctu (TKVY)
Jomamaee 3amganne (/13)
KontposbHble paboThl 3a04HnkoB (KP3)
[TonroroBka K MPOMEKYTOUHOMN 24




arrectaruu (I1A)

Bcero: 124 124

5. IlepedyeHnb yueOHO-METOUUECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3TAHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

KomgecTso SK3EMILLIPOB

Mudp/ B OuOIHOTEKE
URL bubnuorpaduueckas ccplika
(KpoMe AIIEKTPOHHBIX
azapec
HK3EMILISIPOB)

VK 311 Ko3znos, A. 0. Cratuctuyeckuii ananu3 1aHHeix B MS Excel
(075.8) [DnexTpoHHbI pecypc] : yuebnoe nocodue / A.FO. Kosios,
B.C. Mxurapsu, B.®. [llumos. — Mockga : UHOPA-M,
2019. — 320 c. — Pexxum goctyma:
http://znanium.com/bookread?2.php?book=987337

YK 33 CrarucTrka [ DNeKTpOHHBIH pecypc] : yIeOHHK st
puKiIagHOTO OakanaBpuara / moq pea. W. U. EnuceeBoit. —
3-e m3x., nepepad. u gor. — Mocksa : FOpaiit, 2019.— 361 c.

VK Kynauues, A. I1. MeTobl 1 cpeACcTBa KOMIUIEKCHOTO

519.2 CTaTHCTUYECKOTO aHalln3a JaHHBIX : y4e0. mocodue / A. 1.
(075.8) Kynaunues. — 5-e usa., mepepab. u gom. — Mocksa : UTHDPA-
M, 2018. — 484 c. — Pexxum goctyna :
http://znanium.com/bookread2.php?book=975598

V]IIK Pamka Cebactbsin, Mupmkanuimu Baxun. Python u
681.3.07 | MammHHOE OOyUEHUE: MAIIMHHOE U IIyOOKOEe 00yUCHHUE C
ucnons3oBanreM Python, scikit-learn u TensorFlow 2, 3-¢
u3n. Ilep. ¢ anrn. — CII6.: «/Inanektuka», 2020. — 848 c.

V]IK: XKepon Openben. [IpukinaaHoe MaIuHHOE O0YUYCHHE C
681.3.07 | momomsro Scikit-Learn, Keras u TensorFlow: xonuermniuuy,
WHCTPYMEHTBI U TEXHUKHU JIJISI CO3/IaHUS] MHTEIUICKTYaTbHBIX
cuctem, 2-¢ u3a.: [lep. ¢ anrn— CI10.: OO0 «/luanekTukay,
2020.-1040 c.

YK On6on Kpuc. MamunHOe 00yueHHe ¢ HCIONb30BaHUEM
681.3.07 Python. Coopnuk penieniros: I[lep. ¢ aarn. — CI16.: BXB-
[etepbypr, 2019. — 384 c.: ni.

7. TlepedyeHb AIMEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOIMMBIX JJIi OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTh «HTepHeT»

URL anpec HaumenoBanue
www.qguap.ru bu6nmnorexa I'YAII
http://www.machinelearning.ru/wiki/ | Ilpodeccronanbublil HHGOPMAITMOHHO-AaHATUTHYSCKHIA
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http://znanium.com/bookread2.php?book=987337
http://znanium.com/bookread2.php?book=975598
http://www.guap.ru/
http://www.machinelearning.ru/wiki/%20index.php?title=Заглавная_страница

index.php?title=3arnaBHasi_crpanwuia | pecypc, MOCBSIIEHHBIA MAITHHHOMY 00YYEHHIO,
pacro3HaBaHUIO 00Pa30B U MHTEIUICKTYAIbHOMY
AHAJIM3Y JAHHBIX

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOT0 0OECHEUEHUs, HCIOJIb3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLHUIINHE.
[lepedeHp UCIONB3yeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/ HanmenoBanue
1 Anaconda3-2022.05-Windows-x86_64
2 Python 3.9 version
3 Spyder 4.2.3
8.2. HepequL I/IH(l)OpMaI_II/IOHHO-CHpaBO‘IHLIX CUCTEM,UCIIOJIB3YCMbIX IIpu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 JUCIUILTHHE
[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
JlexuMOHHAS Ay AUTOPUS b.M. 21-21
KomMmnbrotepHslii kacce b.M. 31-04

10. OmnenHouHbIe CpeACTBa AJIsl TPOBEICHHS MPOMEXKYTOYHOH aTTeCTAI[IH
10.1. CocTaB OLICHOYHBIX CpPEACTB JJIsi NPOBEIEHUS MPOMEXKYTOUHOH aTTecTaluu
o0yJaromuxcst Mo JUCIUIUTHHE pUBeAeH B Tabmmme 13.
Tabnuua 13 — CocTaB OLIEHOUYHBIX CPEACTB ISl IPOBEJICHHsI TPOMEXYTOUYHOM aTTecTaluu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHbIi 3a4ET Cniucok BonpocoB k u¢¢.3auéry;
IIpuMepHBIil epeyeHb BOIIPOCOB ISl TECTOB.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS C(HOPMHUPOBAHHOCTH KOMITETEHIIUI

9



http://www.machinelearning.ru/wiki/%20index.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

Or11eHKa KOMITETEHITUHN

5-0aubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhbI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJOKEHUS C TPAKTUYECKOM
JIESITCIIBHOCTBIO HAIPABJICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeUaTN3UPOBAHHBIX TOHSTHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
«3auTEHOY .
HaIPaBJICHUS;
— apryMEHTUPYET Hay4YHbIC ITOJIOKCHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicss YCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
[0 CYIIECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMOKN M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1abo apryMEHTHPYET HaydHBIC ITOJIOKCHHS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX MOHSITHH.
— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IIPH
«HEYNIOBJICTBOPUTEIILHO) ’
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Tadnmie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ko
Ne i/m [Tepeuens BompocoB (3a1a4) AJs IK3aMeHa A
WHANKATOpa
Y4eOHBIM MJIAHOM HE PEIYyCMOTPEHO
Bomnpocsr s nudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! ans audd. 3auera
Kon
Ne n/m ITepedens BonpocoB Wit n1ud@. 3auera
P P At g WHANKATOpa
1 1.1. TlonsTue HeUnCIOBON MHPOPMALIUH. [K-1.3.1

1.2. VICTOYHWKY HEYHCIOBOH MH(POPMAITHH.

1.3. Illkamer wW3MepeHHs, CBOWCTBAa ImKal. HoMuHampHAs W
MOPSAIKOBAs IIKAJbI.

1.4. Psanpl pacupeneneHust U TaOIUIBI CONPSKEHHOCTH, TaOIULbI C
Tpems u 0oJiee BXOIaMH.
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1.5. HeuncnoBass wHpOpMAIUMs W  CHUCTeMa  OO0OOIIAFOIINUX
MOKa3aTese.

1.6. Moga. /lucnepcrss HOMHHAILHOTO MPU3HAKA.

1.7. HenapameTrpuueckue KpUTEpUN CPABHEHHUS.

1.8. KoaupoBanue HOMHMHAIBHBIX KaTerOpUalbHBIX IPHU3IHAKOB,
MOPSAIKOBBIX KaTeropHallbHbIX IPU3HAKOB, CIOBapel MPU3HAKOB.

1.9. Nmnyranus nponyieHHbIX 3HaYeHUH KIIACCOB.

1.10. PaGota ¢ HecOaaHCUPOBAaHHBIMH KJIaCCaMH.

1.11. TIposepka CTaTUCTUYECKON HE3aBUCUMOCTH
B3aUMOJCUCTBYIOIIUX NPU3HAKOB. Mepsl CBS3N.

1.12. DuTponuiiHble XapaKTEPUCTUKH B3aWMOCBSI3M HOMHHAJIBHBIX
MIEPEMEHHBIX.

1.13. Koppensauus panroB. PaHroBbie moKa3aTelin CBSI3H.

1.14. Meron AKCTIEPTHBIX OIICHOK. PawxupoBanue.
[TocnenoBarenbHbie 3HaYeHUs. [lapHbIe CpaBHEHHUS.

1.15. Mepsl cBsi3M i TaOJIMIl COMNPSDKEHHOCTH C PaHTOBBIMH
MIePEMEHHBIMH.

1.16. dakTOpHBII aHAIN3 KATETOPU30BAHHBIX IEPEMEHHBIX.

1.17. Jlorapudmuyecku-TMHEHHBIC MOJEIIH TabIHII
COIPS>KEHHOCTH. Ha3znauenwue. Bugpr. Crpyktypa  aHanmza
MHOTOMEPHOM TaOIHUIIHI.

1.18. TIpakTruyeckue NpUIOKEHHUS JIOTTUHEHHOTO aHAIIK3A.

1.19. Vcunenue u ocrnabiieHue MKl U3MEPEHUSI.

2.1. Ounctka Tekcra. Pa3dop u ounctka pasmetkn HTML.
VY nanenue 3HaKOB NPENUHAHMUS.

2.2. Jlexcemu3anus TeKCTa. Y JaJICHUE CTOI-CIIOB.

2.3. Brigenenne ocHOB ciioB. JleMMaTuzanus CioB.

2.4. Pa3meTka CIIOB Ha 9YaCTH PEUH.

2.5. KogupoBanue TekcTa B KadyecTBe MeIIKa CIOB. B3BeminBaHue
B2YKHOCTH CJIOB.

2.6. 3arpy3ka U cCOXpaHeHHE U300paKeHHH.

2.7. VI3meHeHue pa3mepa, 00pe3ka n300pakeHHMH.

2.8. Pa3mbITHe, yBenMuYEHUE PE3KOCTH, YCWICHHE KOHTPACTHOCTH
N300paKeHMi.

2.9. Beinenenne nBera. bunapmsanus wn3zoOpakeHuWil. Y naneHue
(hoHOB.

2.10. O6HapyxeHue KpaeB n3o0pakeHuit. OOHApYKCHHUE YTIIOB.

2.11. Co3ganwie  TPU3HAKOB  JUIsI  MAalIMHHOTO  OOy4YeHHS.
KoaupoBanue cpenHero mpera B KadecTBe NpusHaka. KomupoBanue
THECTOTPaMM IIBETOBBIX KAaHAJIOB B KAUECTBE MPU3HAKOB.

2.12. TlpuMeHeHHUE MAIIMHHOTO OOYYESHHs 11l aHAIIM3a HEUMCIIOBBIX
JTAHHBIX.

2.13. OcobeHHocTH MIPUMEHEHUS KJIACCUYECKHE METOI0B
MalIMHHOTO OOYYeHHsS W WCKYCCTBCHHBIX HEWPOHHBIX CeTeH IS
aHaJIN3a HEYHMCIIOBBIX JIAHHBIX.

[IK-1.¥.2
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2.14. TlogroToBKa JaHHBIX. BBIIEICHHE TMpU3HAKOB. CHIDKEHUE
pPa3MEepHOCTH MPOCTPAHCTBA MPU3HAKOB.

2.15. Knaccudukanuss u300pakeHU C MOMOIIBIO  TITYOOKHX
CBEPTOUYHBIX HEMPOHHBIX CETEH.

2.16. ApxuTeKTypa MHOTOCIONHOMN CBEPTOYHON HEUPOHHOM CETH.

2.17. CtpoutenbHble OJIOKM CBEPTOUHBIX HEHPOHHBIX CETEH.
Boimonnenue nuckpeTHpix cBEPTOK. C0u MOIBBIOOPKH.

2.18. Peanmuzamusi cBEPTOYHONM HEUPOHHOM CETH C MCIIOJIb30BAHHEM
TensorFlow.

2.19. Pabora ¢ MHOXECTBEHHBIMH BXOJHBIMH WJIH I[[BETOBLIMU
ka”Haslamu. Perymspusanus HelpoHHOW ceTtu. DYHKUMU IOTEPh UL
Kiaccu(ukanuu.

2.20. MopenupoBaHue [IOCJIEAOBATEIBHBIX TAHHBIX C
HCIOJIb30BAaHUEM PEKYPPEHTHBIX HEHPOHHBIX CETEH.

2.21. Tlonatue mocienoBaTeNbHBIX  JaHHBIX. lIpencraBieHue
MOCIe0BAaTEIHHOCTEH.

2.22. PexyppeHTHbIE HEHPOHHBIE CETH I  MOJETUPOBAHUS
MOCIEN0BATEIBHOCTEM.

2.23. Peanuzanusi MHOTOCIIOMHBIX PEKYPPEHTHBIX HEHPOHHBIX CETeH
JUTS MOJICTTUPOBAHHMSI MOC/e1oBaTebHocTel B TensorFlow.

2.24. TlopoXXaarommue COCTSI3aTeIBHBIE CETH JUISi CHHTE3a HOBBIX
JTAHHBIX.

2.25. TloHsATHE MOPOKIAIOUIUX COCTA3ATEIBHBIX CETCH.

2.26. Pabota c aBTOKOAMPOBITUKAMH.

2.27. Tlopoxkaaromye MOJETH 171l CHHTE3a HOBBIX JaHHBIX.

2.28. T'enepupoBaH¥e HOBBIX 00Pa3IIOB C MOMOIIBI0 TTOPOKIAFOIIIX
COCTSI3aTEIbHBIX CETEH.

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBO# pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS
npecTaBiIeHbl B Tabnuie 18.
Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

. Kon
Ne n/m IIpuMepHBIii epedeHs BOIIPOCOB ISl TECTOB
WHJMKaTOpa
1 1.1. INonsTue HeurcnoBOW MH(GOPMALIUH. IK-1.3.1

1.2. VICTOYHWKY HEYHCIOBOH MH(POPMAITHH.

1.3. Illkamer wW3MepeHHs, CBoOWcTBAa ImKal. HoMuHambHas W
MOPSAKOBAS IKAJIBL.

1.4. Panel pacnpeneneHus U TaOIUIBI CONPSHKEHHOCTH, TaOIUIBI C
Tpems u 0oJiee BXOIaMH.

1.5. HeuncnoBass uHpopmanus U  cuctemMa  0000IIArONINX
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[OKa3aTeyei.

1.6. Moga. /lucnepcrss HOMHHAILHOTO MPU3HAKA.

1.7. Henapamerpuueckue KpUTEpUN CPABHEHHUS.

1.8. KogupoBanue HOMHMHAIBHBIX KAaTErOPHAIBHBIX IPHU3HAKOB,
MOPSAIKOBBIX KaTeropHallbHbIX IPU3HAKOB, CIOBapel MPU3HAKOB.

1.9. Nmnyranus nponyieHHbIX 3HaYeHUH KIIACCOB.

1.10. PaGota ¢ HecOamaHCUPOBAaHHBIMH KJIaCCaMH.

1.11. IIpoBepka CTATUCTUYCCKOM HE3aBUCUMOCTH
B3aUMOJCUCTBYIOIIUX IPU3HAKOB. Mepsl CBS3N.

1.12. DuTponuiiHble XapaKTEPUCTUKH B3aWMOCBSI3M HOMHHAJIBHBIX
MIEPEMEHHBIX.

1.13. Koppensuus panros. PaHroBble mMoKazaTesy CBsI3U.

1.14. Meron AKCTIEPTHBIX OIICHOK. PawxupoBanue.
[TocnenoBarenbHble 3HaYeHUs. [lapHble CpaBHEHHUS.

1.15. Mepsl cBsi3u I TAOJIMII COMPSDKEHHOCTH C PaHTOBBIMHU
MIePEMEHHBIMH.

1.16. dakTopHbI aHAIN3 KATETOPU30BAHHBIX TIEPEMEHHBIX.

1.17. Jlorapudmuyecku-1uHEHHBIC MOZEIIH TaOIHII
COIPS>KEHHOCTH. Ha3znauenue. Bugpr. Crpyktypa  aHanmza
MHOTOMEPHOH TaOIHUIIHI.

1.18. IlpakTuveckue MPUIIOKEHUS JIOTITMHEHHOTO aHaIH3a.

1.19. Vcunenue u ocrnadiieHue MKaJl U3MEPEHUsI.

2.1. Ounctka Tekcra. Pa3bop u ounmcrtka pasmetrkn HTML.
VY naneHnue 3HaKOB MPENUHAHUS.

2.2. Jlexcemu3anus TeKCTa. Y JaJICHUE CTOI-CIIOB.

2.3. Briaenenue ocHOB clioB. JlemmaTu3anus Clios.

2.4. Pa3meTka CIIOB Ha 9YaCTH PEUH.

2.5. KomupoBaHue TEKCTa B KauyecTBE MeIIKa cJoB. B3pemmBanme
B2YKHOCTH CJIOB.

2.6. 3arpy3ka U cCOXpaHeHHE U300paKeHHH.

2.7. VI3meHeHue pa3zmepa, 00pe3ka n300pakeHHH.

2.8. Pa3mbITHe, yBenMuYeHUE PE3KOCTH, YCWJICHHE KOHTPACTHOCTH
N300pakeHHH.

2.9. Brinenenue uBera. bunapusanms wu3o0pakeHuid. Y aieHue
(hoHOB.

2.10. O6HapyxeHue KpaeB n3o0pakeHuit. OOHApyKCHHUE YTIIOB.

2.11. Co3zganve  MPHU3HAKOB  JUISI  MAIIMHHOTO  OOyYECHWS.
KonupoBanue cpenHero mpera B KadecTBe npusHaka. KoaupoBanue
THECTOTPaMM IIBETOBBIX KAaHAJIOB B KAU€CTBE MPU3HAKOB.

2.12. TlpumMeHeHHe MAIIMHHOTO O0yUYEHUS AJIsl aHAIM3a HEUMCIIOBBIX
JTAaHHBIX.

2.13. OcobeHHocTH MIPUMEHEHUS KJIACCUYECKHE METOI0B
MallMHHOTO OOYYeHUsS W WCKYCCTBCHHBIX HEWPOHHBIX CeTeH IS
aHaJIN3a HEYHMCIIOBBIX JIAHHBIX.

2.14. TlogroTroBka JaHHBIX. BBIJICICHHE TMpPU3HAKOB. CHIDKEHUE

[IK-1.¥.2
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Pa3MEepHOCTH MPOCTPAHCTBA MPU3HAKOB.

2.15. Knaccudukanuss n300pakeHH C TOMOLIBIO  TIIYOOKHX
CBEPTOUYHBIX HEMPOHHBIX CETEH.

2.16. ApXuUTEKTypa MHOTOCJIOMHOI CBEPTOUHON HEHPOHHOI CeTH.

2.17. CrtpoutenbHble OJIOKM CBEPTOUHBIX HEHPOHHBIX CETEH.
Boinmonnenue nuckpeTHsix cBEPTOK. C0u MOIBBHIOOPKHU.

2.18. Peanmuzarusi cBEPTOYHONM HEUPOHHOM CETH C HUCIIOJIb30BAHHEM
TensorFlow.

2.19. Pabora ¢ MHOXECTBEHHBIMHA BXOJHBIMH WJIH I[[BETOBLIMU
ka”Haslamu. Perymspusanus HelpoHHOW ceTtu. DYHKUMU IOTEPh UL
Kiaccuukanuu.

2.20. MopaenupoBaHue IIOCJIE0BATEIbHBIX JAHHBIX c
HCIOJIb30BaHUEM PEKYPPEHTHBIX HEHPOHHBIX CETEH.

2.21. Tlonatue mocienoBaTeNbHBIX  JaHHBIX. llpencraBienue
MOCIe0BAaTEIHHOCTEH.

2.22. PexyppeHTHbIE HEHPOHHBIE CETH I  MOJETUPOBAHUS
MOCIe0BATEIHHOCTEH.

2.23. Peanu3anusi MHOTOCIIOMHBIX PEKYPPEHTHBIX HEHPOHHBIX CETEH
JUTS MOJICTUPOBAHHMSI MocjeIoBaTenbHocTeld B TensorFlow.

2.24. TlopoXXaaromme COCTSI3aTeIbHBIE CETH JUISi CHHTE3a HOBBIX
JTAHHBIX.

2.25. TloHsATHE MOPOKIAIOUIUX COCTA3ATEIBHBIX CETCH.

2.26. Pabota c aBTOKOAMPOBITUKAMH.

2.27. Tlopokaaromiye MOJETH A7l CAHTE3a HOBBIX JaHHbIX.

2.28. I'enepupoBaHHE HOBBIX 0OPA3IOB C MTOMOIIBIO MMOPOKIAIOIINX
COCTSI3aTEIIbHBIX CETEH.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HOH (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUaibl,  ONPEACISAIONIME  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHHUS KOMIETCHIIUN, COJIEpKaTcs B
JIOKaJbHBIX HOPMATUBHBIX akTax [ YAII, pernaMeHTUpPYIOIIUX TOPAIOK U MPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIIuXcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JIEKLIIMOHHOIO Marepuanga — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
paMKax AWUCHUILIIMHBI HE B TOM, YTOOBI OJIYUYNUTh BCHO I/IH(bOpMaIII/IIO 10 TEME, a B OCBOCHHHU
dyHaaMEHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOrO IIO3HAHMS, HOBEHIINX

JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOITMYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0slacTH 3HaHus, €€ MpoOseMbl, JaeT LEIbHOE MPEICTaBICHUE O AUCLUILIUHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEJIEBOM YCTAHOBKON K KK OW KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTENIbHON pabOThI;

— TIOJy4YeHHE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHs Ha OJMIKalIINe TObl;

— Hay4dyuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMyITUPOBKax);

—  TOJIy4eHHE TOYHOT'O TIOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepHUad MOYKET COINPOBOXKAATHCS JIEMOHCTpAalUUEd CllaliloB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOI0 MaTepuaa:

Jlexuus cocToMT U3 TPEX OCHOBHBIX 4YacT€W: BCTYNMUTEIbHOW, OCHOBHOW U
3aKJIIOUYNUTEIIBbHOM.

BerynurenpHas yacTh onpezeinseT Ha3BaHUE TEMBI, IUIaH U 1eb JieKuud. OHa npu3BaHa
3aMHTEPECOBATh M HACTPOUTHh ayJUTOpHUI0. B 3TON 4YacTu JeKUMM M3/1araercs akTyaJlbHOCTb,
OCHOBHAsl UJEs, CBSI3b NAHHOW JICKUUHU C NPEAbIAYLIIMMH 3aHATHSMHU, €€ OCHOBHBIE BOIIPOCHI.
BBenenue 10kHO ObITh KPATKUM U IieJIeHANPaBICHHBIM.

B ocHOBHOI uacTu JEKIUU peanu3yeTcs HaydyHOE COJAEpKaHHE TEMbI, BCE IJIaBHbBIE
y3JIOBBIE BOIIPOCHI, MPOBOJUTCS BCSA CHUCTEMa JOKa3aTeslbCTB C MCIIOJIb30BaHHMEM Haubolee
1es1ecoo0pa3HbIX METOIMYECKUX MPUEMOB. Kaxipii yaeOHbII BOIIPOC 3aKaHYMBACTCS KPATKHUMU
BBIBOJIaMHU, JIOTHYECKH TIOJBOASIIMMU CTYACHTOB K CIEIYIOIIEMY BOIPOCY JIEKIUH.

3axirounTeIbHas YacTh UMEET LEeNNblo 00001aTh B KpaTKUX (OPMYJINPOBKAaX OCHOBHbBIE
UJEH JIEKLUH, JIOTHYECKH 3aBepIlas €€ Kak LEeJI0CTHOE TBOPEHHUE.

OtnenpHble BUJIBI JEKLIUH MOTYT UMETh CBOM OCOOEHHOCTH KaK I10 COJEpXKaHHIO0, TaK U

10 CTPYKTYPE.

11.2. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHSATUN

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3aliu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasiCs B BBITOJIHEHUH O0YYarOIIMMUCS T0JT PYKOBOJICTBOM TPETIOIaBaTEeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, TPUOOPETEHUs] YMEHUN U HaBBIKOB, OMBITA TBOPUYECKOMN JACSITEIHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YYaOIIErocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKOW JIEITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnaraupyemblie pe3yiabTaThl MPU OCBOCHUH 00yUYAIONTUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, pacllupeHue | JAeTaIu3alius 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOAMKAMU HW3YYeHHUsS KOHKPETHOW y4ueOHOU
JUCLUIUIUHBI;
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— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITTOJTHCHMS 3aTaHMI;

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

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3aHITUN

IIpakTHyeckne 3aHATUS TMPOBOAATCS B KOMIIBIOTEPHOM KJacce€ C HCHOJIb30BaHUEM
NaKeTOB TPOrpaMM pa3pabOTKM W OTJIAAKH MPOrpaMMHOTO oOecreueHust JUCTpuOyTHBa
Anaconda.

Anaconda — J[IuctpubyruB Python, npenHa3HaueHHBI JJsi KPYIMTHOMACHITaOHOM
00pabOTKM JTaHHBIX, IPOrHO3HON AHAIUTUKU U HAy4YHBIX BBIUMCICHUH OT kommanuu Continuum
Analytics. OT0 OecrutaTHbId, BKJIIOYas KOMMEPYECKOE MHCIIONb30BaHHE, W TOTOBBIA K
WCIIOJIB30BAHUIO B Cpeie MNpeAnpusTus IuctpuOytuB Python, koropelii o0benuHseT Bce
KJIIO4YeBbIe OMOIMOTEKH, HEOOXOAUMBIE JUIsl Pa0OTHI B 00JIACTH HAYKU O JAaHHBIX, MATEMATUKH H
paspabotku. Anaconda yxke Bkimrodaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuyeckue 3aHATHS MOpeAnonararoT padoTy MO HHAMBHUIYAIBHOMY 3a/laHUIo,
CBSI3aHHOMY C pa3pabOTKOW M OTJIAZKON CHCTEM 00paboTKH HH(OPMAITIH.

[To pe3ynpTaTaM Ka)kJOro MPaKTHUYECKOTO 3aJaHUs JIOJDKEH OBITh MOATOTOBJIEH OTYET,
coJepKalIiii He0OXOIMMBbIE TEOPETUYECKHE CBEJICHHS, IUCTHHTH M-IIPOTPaMM, MOCTPOSHHBIE B
npolecce BBINOJIHEHUS paboThl rpaduyeckue 3aBUCUMOCTH U T.1. Kaxaplii oT4ér noimkeH
coJepKaTh BBIBOJBI MO MPOJEIAHHOH pabOTe M CIHCOK HMCIOJIb3YEMbIX JIOMOJHUTEIBHBIX
UCTOYHUKOB.

Kaxnoe mpakThueckoe 3aHATHE 3aBeplIaeTcs coOeceloBaHHEM C MPENoJaBaTelieM II0
IPEJCTAaBICHHOMY OTYETY C BBICTABJIEHUEM OLICHKH.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHON
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

B mporiecce BBITTONIHEHUST CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss (popMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6p€TaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, MOMOTaeT NOMYyYUTh HABBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MeTtoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOANYECKUI MaTepual Mo AUCLUILINHE.

11.4. MeTtoauueckue yKazaHHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaromuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUS XO/1a OCBOCHUS
JTUCIUTUIAHBI.

KonTtponb kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIMBHUIyaTbHOTO cOOECEIOBAHHUS 110
MaTepuany OTAENbHBIX pa3/elioB AUCUUIUIMHBL, & TAaKK€ IMPOBEPKU OTYETOB O BBINOJHEHUU
MIPAKTUYECKUX 3aJaHUM.

Pe3ynprarhl TeKymero KOHTpOJIS MOTYT YYUTBHIBATHCSA MPU MPOBEICHUH POMEXKYTOUYHOMN
arrectauuu. I10JIOKUTENBHBIA PE3YJIBTAT TEKYILIErO0 KOHTPOJS YCIIEBAEMOCTH NAeT CTYACHTY
JOTIOTHUTEIBHBIA Oalll MPH MPOBEAECHUH IMPOMEXYTOUHOM arTecTalui. Pe3ynbTaThl TEKyLIero
KOHTPOJISI MOTYT YYUTBIBATHCS IIPU ITPOBEIEHUH IPOMEKYTOUHON aTTECTALIUU.
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Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTecTallud OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkernit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NPOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboTh
crynentoB B 'Y AIIy.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH IIPOBOJIUTCA IOCJIE 3aBEPIICHUS U3YyUYEHHUs KaKI0To
pasznena pucuurimHbl. Metonsl TKY B 3aBUCMMOCTH OT M3y4aeMOro Marepuaia: IPOBEICHUE
MIPOBEPOYHBIX PabOT B BUJE PEIICHHS 3a]a4y WIM TeCcTUpoBaHHe B cucreMe LMS. IlpumepHblit
nepeyeHb BOMPOCOB ISl TECTUPOBAHMS, IPECTABICHHBIN B Tabnwuie 18, popmupyroTcs ucxoms
u3 cojliepkanus mpoiaeHHoro pasnena. O xkoukpetHoit gare TKY, merone npoBenenus TKY,
YCIIOBUSX ycrenrHoro npoxoxaenuss TKY mpenogaBatens cooOmaeT He O3AHEE OJHON HEIenu
JI0 TEKYILEro KOHTPOJISl YCIIEBAEMOCTH.

11.5. Meroauueckue ykazaHus i 00Y4aroLUXCs MO MPOXOXKAECHUIO MPOMEXKYTOUYHOM
aTTecTaluu

IIpomexxyrounass  arrectanuss  OoOyyaroIIMXCsl ~ HpeJycMaTpuBaeT  OLIEHUBaHME
POMEKYTOUYHBIX 1 OKOHYATEIBHBIX PE3yabTaTOB 00yYeHHS 10 aucuuruinae. OHa MpoBOAUTCS B
dbopme nuddepeHITMPOBaHHOTO 3a4ETa.

HuddepenumupoBannpiii  3aueT — 3TO0 (opMa OIEHKH 3HAHUHA, IOJYYECHHBIX
00yyaromuMcs pU U3Y4YEHUHU TUCLMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-HUCCIIEJOBATENBCKUX paOOT U MPOXOKACHNUHN MPAKTHK C aTTECTAIMOHHON OLIEHKOM
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

Cucrema OLEHOK IpU IPOBEIECHUU INPOMEKYTOUHON AaTTeCTAlMU OCYLIECTBISETCS B
cooTBeTCcTBUM C TpeboBanusMu [lonoxkenuit «O TekyleM KOHTpOJE YCHEBAaEMOCTH H
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywarommxcs Mo mnporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOH paboThl
crynentoB B 'Y AIy.

IIpomexyTouHass aTrecTanus OLIEHUBAETCA IO pe3yjabTaTaM TEKYILEro KOHTPOJIS
ycneBaemocTu. Criucok BonmpocoB (Tabmuua 16) k MpoMexyTOUYHON aTTecTalluu yTBEPKAAETCS
Kadeapoil M BBLAAETCS CTYAGHTAM s O3HakoMJeHus. B ciywae, ecnu CTyIeHT MO
YBa)XXUTEJIbHOW MPUYUHE HE BBIOJHWI TPeOOBAHUS TEKYIIETO KOHTPOJS, EMY MPENIOCTABIIAETCS
BO3MOXXHOCTb CIaTh 3aJOJDKEHHOCTHM 10 NPONyHmEeHHbIM TemaMm. PdopMa npoBencHUS
IIPOMEXKYTOUHOM aTTecTali — TUCbMEHHasI.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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