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1. IEPEYEHD
TACIHATIIAHE,

IIVTAHUPYEMBIX
COOTHECEHHBIX C IINIAHUPYEMbBIMH PE3YJIbTATAMU

PE3YJIbTATOB

OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIUATNIAHBI

L[eano OCBOCHUA NUCLHUIIIINHBI ABJISACTCA:

OBYYEHUA

-popmupoBanue y 0o0ydarOIIKUXCs KOMIIETEHIMM, HEOOXOAMMBIX JUIs pelIeHHs 3a1ad Bcdepe
HCKYCCTBEHHOT'O MHTEILJICKTA;
-popmupoBaHue y 00y4aronMxcs YHUBEPCAIbHBIX KOMIIETCHLUN, HANpaBICHHBIX Hapa3BUTHE
HABBIKOB PEIICHUS MPO(EeCcCHOHANBHBIX 33/1a4 Ha OCHOBE HEHMPOCETEBBIX MOCIICH M HHCTPYMEHTOB.

1.2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00YUeHHs 110 TUCHUIINHE

OCHOBE TIPHHLIHUIIOB
o0Opa3oBaHU B
TE€YCHUE BCEH
KU3HU

Pa3BUTHSL, B TOM YHCIIE
BOU(POBOI cperie
NYK-6.2. Bnaneet
TEXHOJIOTMSIMUA MHABBIKAMU
yIpaBJICHUSI
CBOEHUIIO3HABATEIIFHOM
JIeSITCILHOCTRIO HEe
COBEpILICHCTBOBAHMS Ha
OCHOBECAMOOILIEHKH,
CaMOKOHTPOJISI HIIPUHIIAIIOB
caM000pa30BaHMs BTCUCHHUE
BCEH JKU3HH

HUCKYCCTBEHHOT'O MHTEIJIEKTA
Baaneer: HaBBIKAMHU
IIOJTOTOBKH JTAHHBIX,
npeoOpa3oBaHusl UX B 3HAHUS U
CO3JIaHUs Mojenaen
MpEACTABICHUS  3HAHUM  AJid
MaIIMHHON 00pa0boTKH

Kon n Kon n HanmeHoBanne IInanupyembie pe3ybTaThI Ocnosanne (IIC) *ns
HauMeHOBaHHE HHINKATOPA 00y4eHHs 10 JMCIUIIIMHE npodeccHoHaNBHBIX
KOMIIeTEeHINH JOCTHKEHHSI KOMIIETEeHIIUN KOMITETEHIINI
YK-6. Criocoben NYK-6.1. Onpenenser 3Haer: ocHoBHble | DataScientist,  Hmxenep
YIPaBIATH CBOUM MIPUOPUTETHICOOCTBEHHOM TEXHOJIOTHYECKHE HCKYCCTBEHHOT'O
BPEMCHEM, JACATCIBbHOCTU,JINYHOCTHOT'O HanpaBJICHUANCKYCCTBECHHOT'O HUHTCJIJICKTA (6330Bb1171
BBICTPaMBaTh U Pa3BUTHA,00pa30BATEILHOTO | MHTEUIEKTA, WX  OCHOBHBIC | YPOBEHB)
peann3oBBIBATh Unpo(heccuoHaIHLHOTO JOCTOMHCTBA M OTPaHUICHUSL.
TPaeKTOPHUIO pocTa;noadupaet crocoOs! Ymeer: caMocToATeNbHO | TpeOoBaHUs PhIHKATPYda
caMOpa3BUTHS Ha pEILICHNUS HCPEACTBA TIPUMEHSTh anemeHTsl | TpeboBaHuspaboTonaTeeit

O0600611IEHTE
OTEYECTBEHHOTO
H3apyOeIKHOT'O OIbITA

2.MECTO JUCHUNJAHBI B CTPYKTYPE OBPA30OBATEJLHOM ITPOI'PAMMBI

OTHOCHUTCH

o

JucuumimHa K 4yactd, (opMupyeMoil ydacTHMKaMH 0OOpa3oBaTeIbHBIX
oTtHoueHuit,bioka 1. ucuunmunel (Monynu) nporpammsel OakanaBpuara (Moaynp JOMOIHUTENBHON
cnennanuzanuu(mno Beidopy) «HelpoceTeBble TEXHOIOIMH UCKYCCTBEHHOTO MHTEIIIEKTA).
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3. CTPYKTYPA U COAEP/KAHUE JNUCHUIIJINHBI
3.1. O0beM H CTPYKTYpa AHCHHUIJIHHBI

OO6mas Tpy10EMKOCTh AUCHUIUIMHBI cocTaBiigeT 43.e. (1444ac.) ux pacmpeneiieHue Mo BUJIaM
paboT U ceMecTpaM Mpe/ICTaBICHO B TabIuUIIE.

Buabl yueOHBIX 3aHATHH U padoThHI 00yYaIOIIUXCS TpyaoeMKoOCTh, Yac
O01as TPY10eMKOCTh TUCHUILIHHBI, Yac 144
KonTtakTHas pa6oTa o0yyaommxcs ¢ nMpernojaaBaTejeM Mo BUAaM y4eOHbIX 46/10
3aHATHIl (BCero), B T.4.:
3AHATHS JEKIMOHHOI0 THNA (JIEKIIHH) 18/4
3aHATHS CEMUHAPCKOro THIA (CEMHUHAPHI, IPAKTHICCKUE 3aHSITHS, IPAKTHKYMBL, 28/6

KOJUIOKBHYMBI U MHBIC aHAJIOTHYHBIC 3aHATHA)
JabopaTopHbie paboThl -
CamocTosiTe1bHasi padoTa Bcero, B T.4.: 98/130

CamoroIroToBKa 1o TeMaM (pa3zesiaM) AUCITUTLTIHEL 98/130
BrInosHeHHe KypcOBOTO MPOEKTa /KypCOBOM pabOThI -
KoHTpoJb (4achl Ha IK3aMeH, 3a4eT) -/4
IIpomeskyTOUHAas aTTeCTALUS 3a4er

[Mpumeuanue: -/-ob6vem uacoe coomeemcmeenno OJisk OUHOU, 3A04HOU POPMOOYYEHUs.

JucuumimHa peanu3yeTcsl IOCPEACTBOM MPOBEIEHUSI KOHTAKTHOM paboThl ¢ 00ydyaroUMMUCs
(BKJItOUAs MPOBEJICHUE TEKYILEro KOHTPOJIs YCIEBAEMOCTH ), CAMOCTOSITENbHOM paboThl 00yUaroInXCsl
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmpomecce ocBoeHMS OUCHMIUIMHBI MOXET IPUMEHSATbCA 3JIEKTPOHHOE OOyueHue u
JUCTaHIIMOHHBIE 00pa30BaTebHbIE TEXHOJIOTHH.

B mponecce ocBoeHMs IUCHMILIMHBI OOydaromuecs oOecrnedyeHbl JOCTYNOM K 3JIEKTPOHHOMH
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U AJIEKTPOHHO-OUOIMOTEYHBIM CUCTEMAM.
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3.2. Coep:kaHue IMCHUILINHBI, CTPYKTYPHPOBaHHOE N0 TeMaM

IInannpyemsie Buae! yueoHoi padoThl
pe3yJabTaThl KonrakTHasi padora = Dopmbi
OCBOEHHSI: . o o | 3o ST
KoJ & 28| E8| 5%

" = 5| 5 F KOHTPOJIsI
(hopmupyemoi HaumeHoBaHuUe pa3aenos, TeM & &L 2 < £ & T
KOMIETEeHINH 1 = g2 z = ° 5
HHIHKATOPbI Z =& Z E g8 L
JTOCTHKEHUS é ‘S g. g o] § = CpeAcTBa)
KOMIICTeHI U S = =
YK-6. Tema 1. OcHOBHBIE OHATHSI TEOPUH Jlexums-

NYK-6.1 HEYETKHX MHOKecTB. (OCHOBHBIE BU3yanm3anus (B
NYK-6.2 THNBI QYHKIUI MPHHAIIEKHOCTH U 1.4. B OUOC)
onepanuun HajJ HeYeTKUMH TectupoBanue 10
MHOKeCTBAMH TeMaM
1.Ilpeamer  uzyuyenusi.  OCHOBHBIE JIEKLIIMOHHBIX
HaIpaBJIeHUs UCCIIEJOBAaHUN B 00IaCTH 3aHATHI
HUckycctennoro Mnrennexra (MU). 4/0.5
2. Tlpeamoceuiki  BO3HUKHOBEHUS. '
Ocnosnble npunoxenus UU. Tloaxonst
k UN.
3. KomnerorepHoe MIOHUMAaHHE
EctectBennoro f3pika (Ef) kak
Ba)KHEHIIIas COCTaBIISIONIAs
MOJICTIMPOBAHUSI ~ HMHTEIUICKTYaJIbHOU
JIeSITeNIbHOCTH YelIOBeKa
IIpakTnuyeckass  padora Ne 1. Otuér o
Heiiponnas cers Kandinsky pas 4/1 IIPAKTUYECKON
reHepanuy n300paKeHHi pabote
CamocrosiTenbHas padoTa CamMocTosATenbHOe
10/26 | HBYHenne
yueOHBIX
MarepuaioB
YK-6. Tema 2. Benenue B Keras u ero Jlekuusi-
NYK-6.1 ocHoBHbIe mpuHIHNbL.Ciion B Keras. BU3yanu3anus (B
NYK-6.2 Mogean Keras. 1.4. B OUOC)
1.Yto Ttakoe TIyOMHHOE OOyYCHHE. TectupoBaHue 110
Mertob! TiryOMHHOTO 00yUCeHHS TeMaMm
2.BaxHOCTH TTyOWHHOTO O0YYEeHUS JICKITHOHHBIX
3.MukpocepBUCHI TIIyOMHHOTO 3aHATUN
U3y4YeHUs
. 4/1
4.0pen Source  ¢pedMBOpKH O
ITyOMHHOM 00y4eHUH
5.0cHoBHBIe puHIHMNE Keras.
6.API ximacca Model
7.0cHoBHBIE MeTOIBI Ki1acca Model
8.ITnoTHsr1it cnoit Dense
9.CBepToYHBIE CIION
10.Croit mynmHTa
IIpakTnyeckass  pabdora Ne 2. Otuér 1o
Peanu3anusi HelpOHHBIX ceTeil B 4/0,5 MIPaKTHYECKOM
nakere NeuralNetworkWizard pabote
IIpakTnuyeckass pabdora Ne 3. Otuér 1o
Heiiponnas cerp GigaChat pas 4/0,5 MPaKTHIECKOH
TeHepaliy TEKCTa U M300paKeHust pabote
CamocrosTenpHas paboTta CamMocTosaTenpHOe
18/26 | M3Yuenue
y4e0HBIX

MaTepHaJIoB




Ilnanupyemble Buabl yueoHoi padoThl
pe3yJbTaThl KonTakTHas padora = Dopvisi
OCBOEHHSI: . o o | 3o D
Ko g 8| ES|5F KOHTPOJIS
¢opmupyemoii HaunmeHoBaHue pa3aesioB, TeM - = : § : Bl (HanMeronaHue
KOMIETeHIMH 1 = SZ| EE| 8 S
HHIHKATOPI g &8 £ 8% OLIEHOYHOI'0
5 e 8| =& cpelcTBA)
JTOCTHKEHHS = S o é- = <
KOMIIeTeH U = O
YK-6. Tema 3. Pacno3naBanue Jlexms-
NYK-6.1 PYKOIHUCHBIX uudp c BU3yanu3anus (B
NYK-6.2 HCIOJIb30BAHUEM CBEPTOYHBIX T.4. B OMIOC)
HelipoHHBIX cereil. IIpencrasienne TectupoBanue 10
CJ10B B BEKTOPHOM IIPOCTPAHCTBe TeMaM
1.bazoBass Moaensr ¢ MHOTOCIOMHBIM JIEKIIMOHHBIX
NEPLENTPOHOM a1 3aHATUH
2Ilpoctast cBepTO4YHas HeHpOHHAA
cetsb g MNIST
3.bonbiast  cBeprovHas HEHpOHHAs
ceTb g MNIST
4.BekTopu3anus cjIoB
5.Embedding cnoit Keras
6.ITpumep oOydeHus BEKTOPHU3AIHH
IIpakTHyeckas pabora Ne4. Otuér o
HeiiponHast cerb A8 TreHepaluH 4/1 IIPAKTUYECKON
BH/ICOPOJIMKOB pabote
CamocrostensHas paboTa CamocrosTensHOe
20/26 | MBYdeHne
YaeOHBIX
MaTEpHaAJIOB
YK-6. Tema 4. Mertoasl TmOHCKAa B Jlexums-
NYK-6.1 NPOCTPAHCTBE COCTOSIHUIA. BU3yanu3anys (B
NYK-6.2 1. ITouck Ha Tpade. 1.4. B O1OC)
2. [Monuerit iepedop. TectupoBaHue 10
3. Mertox paBHBIX IIeH. Merton TeMaMm
nepebopa B rinyouny. Ilepebop Ha JIEKIIMOHHBIX
MIPOM3BOJIBHBIX Tpadax. 3aHATHI
3. Hcmonp3oBaHHE  IBPUCTHYECKON an
HHPOPMAIIIH.
3. HUcnons3oBanue OLICHOYHBIX
(hyHKIHH.
4. AJITOpUTM YNIOPSIIOYEHHOT O TIOUCKA.
OnTUMaNbHBINA aNTrOpuTM Iepedopa.
5. Beibop 3BpuCTHYECKOW (YHKIIHH.
6. Kpurepuum kauectBa  pabOTHI
METOJIOB Tiepebopa
IIpakTnueckas pa6ora Nos, Otuér o
Heiiponnast cerb A8 TreHepanuu 4/1 IIPAKTUYECKON
ay/no U Buaeo(aiijion pabote
CamocrosTenpHas paboTta CamMocTosATenpHOe
20/26 | HeYyUeHne
y4e0HBIX
MaTepHaJIOB
YK-6. Tema 5. LSTM HeiipoHHBIC ceTH H Jlexuusi-
NYK-6.1 NPOrHO3UPOBAHHE BPEMEHHBIX BU3yanu3anus (B
NYK-6.2 psinoB T.4. B OUOC)
PexyppeHTHBIE HEHPOHHbIE CETH TectupoBanue 10
[onHOCTBIO pEKYpPEHTHAS CETh 2/0.5 TeMaM
IIpobaema JIOJITOCPOYHBIX ' JIEKITIMOHHBIX
3apucumocteit LSTM cetn 3aHATUH
I'maBHas uges LSTM
PaznoBumHOCcTH LSTM ceteit
[IporHo3upoBaHie BpEMEHHbBIX PSJIOB
IIpakTnyeckas padora Ne6. 4/1 Otuér 1o




Ilnanupyemble Buabl yueoHoi padoThl
€3yJIbTAThI KonTakTHas padora
pesy P & ®opmbl
OCBOEHHSI: ® & z Tekymero
KOJI s 23| 28| 5%
. = - KOHTPOJIs
(opmupyemoii HaumeHoBaHue pa3genoB, TeM . Sl 2| B
= Sl 28| 8 & (HaumMeHoBaHue
KOMIeTeHIIHU 1 = s Rl EE| €9
= 2o| B E 0 © OLICHOYHOI'0
HHANKATOPHI 2 S8 25| &<
5 e 8| =& cpelcTBA)
JTOCTHKEHHS = lg 2 é- = <
KOMIIETEHII NI ©
MaremaTHueckue Moaen NPaKTHIECKOU
HCKYCCTBEHHBIX HEHPOHHBIX ceTeii. pabore
Cerb XeMMHHTA
IIpakTHyeckasn paborta Ne7. Otuér o
Heiiponnass cerb Misi TreHepanuu 4/1 JTabopaTopHOU
npe3eHTanui pabote
CamocrosTenpHas paboTa CamocrosTenpHOe
H3ydeHUE
30/26
yaeOHBIX
MaTEpHaAJIOB
HUTOro 18/4 28/6 | 98/130

[Ipumeuanue: - 06vem uacos coomeemcmeeHHo OJisk OYHOUU 3A0UHOU hopM 00YUeHUs.
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4. METOANUYECKHUE YKA3AHUA JUISA OBYYAKOIIUXCA MO OCBOEHHIO
JUCIHUITIIUHbI

4.1. O6mue MeTOANYECKNE PEKOMEHIAIUU 0 OCBOEHUIO THCHHILUIMHBI, 00pa3oBaTe/ibHbIE
TeXHOJIOTHH

JlMucuuIIMHA peau3yeTcs MOCPEICTBOM IPOBEICHHS KOHTAKTHON paboThl ¢ 00yYarolIMMUCS
(BKJTIIOYAst IPOBEZICHUE TEKYIIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIILHON paboThl 00y4aronuxcst
U IPOMEKYTOYHOM aTTECTAIHH.

[Tpu npoBeeHNK y4eOHBIX 3aHATHI 110 AUCHUIUIMHE 00ECIIEYNBACTCS PAa3BUTHE y 00YJaIOIINXCS
HaBBIKOB KOMaHJHOW palbOThl, MEXJINYHOCTHON KOMMYHMKALIUW, TPUHATHA PEIICHUH, JTHIEPCKUX
Ka4yecTB (BKJIIOYAs TPOBEACHUE HWHTEPAKTHBHBIX JICKIWH, TPYNIOBBIX AWCKYCCHH, POJEBBIX HIP,
TPCHUHI'OB, aHAJIN3 CI/ITyaLII/Iﬁ U HMMHUTAIIMOHHBIX MOI[eJIeﬁ, npernoaaBaHuC AUCHUILIMHBI B q)opMe
Kypca, COCTAaBJICHHOIO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICJOBAHUM, MPOBOAMMBIX
YHHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH mpodecCHnOHaATBHON
JIeATEIIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEl paboTonareneit).

HpeHOI[aBaHI/Ie AUCHUIINIMHBI BECACTCA C NPUMCHCHHUEM CJIICAYIOIIUX BHO0B 06pa30BaTeJIbHLIX
TeXHOJIOTHI1:

-0aNNbHO-PEUMUH208a5 MEXHONIO2USA OYEHUBAHUSL

= 9JIEKMPOHHOE O6yll€Hl/l€,'

Jiss OLleHKM 3HAaHWH, YMEHWH, HABBHIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETCHIIUH IIO
JUCLUIUIMHE TIPUMEHSEeTCs OaUTbHO-PEHTHHIOBas CHUCTEMa KOHTPOJISI M OIICHKU YCIIEeBa€MOCTHU
CTyJIeHTOB. B OCHOBY OayuIbHO-PEHTHHTOBOM CHCTEMBI IOJOKEHBI MPHUHIUIBI, B COOTBETCTBUH C
KOTOPBIMH ()OPMUPOBAHHE PEHTHHIa CTYAEHTa OCYIIECTBISETCS B XOJE TEKYLIEro KOHTPOJI
ycrieBaeMocTH. MakcuManbHOe KoJM4ecTBo 0amioB B cemectpe — 100.

4.2. MeTogu4ecKue YKa3aHHUs IS 00y4aIOIIHUXCS M0 OCBOEHUIO JMCHHUIJIMHBI HA 3aHATHIX
JIEKIINOHHOTO THIA

Jlekyuonnwlii Kypc npeononacaem cucmemamu3upo8aHHoe U3N0NCEHUE OCHOBHBIX B0NPOCO8
memMamuyecko2o0 niana. B xode nekyuonnvlx 3ansamuil packpuleéaromces 6a308vle 0NPOCHL 8 PAMKAX
Kaxcoou memvl  oucyunaunvl. OQ603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdce O0elamcs
AKYeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS U3YUAEMO20 MAMeEPUald.

JIeK1MOHHBIE 3aHATHS MPOBOJIATCS B IIOTOYHOUW ayTUTOPUHU C MPUMEHEHHEM MYJIbTUMEINITHOTO
poeKTopa B BUje yueOHoit npezentaiuu wim B JUOC yHuBepcurera.

B xo0e nexyuonnvix 3amamuii  peKomeHOyemcsi KOHCNEKMUpOB8aHue yueOHO020 Mamepuand.
Boszmoorcno sedenue koncnekma nekyuti 6 8uoe UHMmMeLIeKm-Kapm.

OmoenvHvle meMbl Npednazaromcsi OJisk CAMOCMOAMeNbHO20 U3YYeHUsl (KOHCHEeKMUPYIOMCsL).

Mamepuaner  nekyuil SGIAIOMCSL  ONOPHOU  OCHOBOU Ol NOO2OMOBKU  0OYYAIOWUXC K
NPAKMUYECKUM 3AHAMUAM / 1aO0pamopuvim pabomam u GblNOJHEHUs. 3A0AHUl CAMOCMOAMENbHOU
pabomvl, a makdice K MePONPUSMUIM MEKYWe20 KOHMPOJSL YCHe8aeMOCMU U HPOMENCYMOYHOU
ammecmayuu no OUCYUNIUHE.

4.3. MeToguuecKkue YKa3aHUs I 00y4aIOIHUXCS M0 OCBOEHUIO IMCHHUIJIMHBI HA 3aHATHIX
CEMHHAPCKOI0 TUIMA/ HA MPAKTHYECKUX 3aHATHAX

Ilpakmuueckue (cemunapckue) 3aHAMUS NPEOCMABIAIOM COOOU OeMAaAnU3ayuIo J1eKYUOHHO2O0
meopemuyecko2o Mamepuand, npo8OOAMCs 8 Yeax 3aKpenieHus Kypcd U 0Xamvl8aiom 6ce 0CHOBHbLE
pazoenvi. OCHOBHOU (HOpMOU NpoOBeOeHUss CeMUHAPO8 U NPAKMUYECKUX 3AHAMUL  A61Aemcsl
obcydcoenue Haubonee NpoOIEMHBIX U CIONCHBIX B0ONPOCO8 NO OMOENbHbIM MeMAM, d MaKdice
pewieHue 3a0a4 u pazbop npumepos u CUmyayuti 8 ayOumopHvix YCi08usix.

Ilpakmuueckue (cemunapckue) 3aHamus 00y4arOWUXcsa obecneyusaiom:

- NPOBEPKY U YMOYHEHUe 3HAHUL, NOJYYEeHHbIX HA TeKYUSX,

- noJyueHue yMeHull U Hasblk08 COCMABIeHUs 00KIA008 U cOOOUeHUU, 00CYHCOeHUs 8ONPOCO8
no yueOHOMY Mamepuany OUCYUNIUHBL,

- noogedeHue umo208 3anHAMuULL No PeumuH2080U cucmeme, CO2IACHO MEXHOI0SULEeCKOU Kapme
OUCYUNTUHBL.
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IIpakmuueckue 3aHAMUSL OPAHUZYVIOMCA, 8 MOM HUCie 8 (hopme NPAKMULecKol NoO20MosKuU,
KOMOopas npedycmampusaem yyacmue 00y4aroumuxcs 6 blNOJIHEeHUU OMOeIbHbIX dNeMEHMOo8 pabom,
CBAZAHHBIX ¢ OYOyWell npoghecCUOHATbHOU 0esimelbHOCHbIO.

[IpakTHyeckass MOATOTOBKA MpPEIyCMATPUBACT: W3YyYCHHE MaTepuaia Ha MPaKTHYECKUX
3aHaTuaX . Nel, No2, No3, No4, No5, Ne6, Neo7.

4.5. MeTonnueckne yKa3aHHs 110 CAMOCTOSATEJIbLHOM padoTe 00y4aromuxcs

CamocrosrenbHas paboTa 00ecreunBaeT MOArOTOBKY 00YJaromerocst K ayIMTOPHBIM 3aHATUSAM
U MEpONPUATUSAM TEKYLLIEro KOHTPOJIA U MPOMEKYTOYHOW aTTeCTAllUU IO U3y4aeMON JAMCLMILIMHE.
Pe3ynbpTarhl 3TOI NOATOTOBKU MPOSBISAIOTCS B aKTUBHOCTH O0YYArOIErocsl Ha 3aHATHUAX U B KauecTBe
BBINOJIHEHHBIX MTPAKTUYECKUX 3aIaHUH U APYTHX (POPM TEKYIIETO KOHTPOJIS.

CamocrosTenbHas padoTa CTyI€HTOB BKIIHOYAET:

1. H3yuenue yuebHnoii tumepamypuvl nO Kypcy.

2. Pabomy c pecypcamu Humeprnem

3. CamocmosmenvHoe uzyueHue yuebHbIX Mamepuaios

[Ipy BBIIONHEHMM 3aJaHUN 1L CaMOCTOATENbHOM padoThl peKoMeHAyeTcs NpopaboTKa
MaTEpHAJIOB JIEKIIUH 10 KaKI0M IPONJIEHHON TEME, a TAKKE N3yUYECHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jiis oGyyaromuxcst 1o 3a04Hoi popme 00ydeHHs: caMOCTOsATENIbHAS paboTa SIBJISIETCSI OCHOBHBIM
BUJIOM Y4€OHOU ESATEIbHOCTH.

Jis obecnieueHUs] CaMOCTOSITENIbHOW pabOThl OOyYaroIUXCs MCIOJIb3YEeTCs JIEKTPOHHBIN
yueOHbI# Kype, coznannbiii B DMMOC ynuBepcureta http://sdo.tolgas.ru/.
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5. VYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECIHEYEHUE
TACIATITAHBI

5.1. IlepeyeHb OCHOBHOI W JONMOJTHHUTEJIbHOW Yy4yeOHOH JIUTEPATYpPbl, HEOOXOAUMON ISt
OCBOEHHS TUCIUIIHHBI
Bes nuteparypa, BKIIIOUEHHAss B JIaHHBIM MepedyeHb, IMPEACTaBiIeHa B BHJIE AJIEKTPOHHBIX
pecypcoB B 3ekTpoHHOM 6ubmmnorteke yauBepcurera (OBC). Jluteparypa, ucrnonbp3yeMas B Ie4aTHOM
BUJIE, IIPEJICTaBJICHAa B Hay4YHOI OMOIMoTeKke yHUBepcuTeTa B 00beme He MeHee 0,25 3K3eMILIIpoB Ha
OJIHOTO O0yYaromerocs.
OcHoBHas JInTEpaTypa

1.  PocroBues, B. C. HckyccTBennbie HepoHHble cet : yueOHuK / B. C. PocToBIes. -
N3zn. 4-e, crep. - Hoxkyment Reader. - Canxt-IlerepOypr [u ap.] : Jlans, 2024. - 214 c. - URL:
https://reader.lanbook.com/book/364517 (mara oOpamenus: 11.03.2024). - Pexum pgocryna: mis
aBTopu3. monb3oBateneil. - ISBN  978-5-507-47362-5. - Tekctr : osnextponnsiif.URL:
https://reader.lanbook.com/book/364517

2.  Anekcees, /I. C.TexHOIOTUU WHTEIUICKTYaTbHOTO aHANW3a NaHHBIX : yueOHuk / J[. C.
AnexceeB, O. B. lllekounxun. - U3n. 2-e, crep. - Jokyment Reader. - Cankrt-IlerepOypr [u mp.] :
Jlans, 2024. - 176 c. - URL: https://reader.lanbook.com/book/362915 (nata obpamenuns: 09.12.2021). -
Pexum gnoctyna: pans  aBTopu3. mnonb3zoBateneid. - ISBN  978-5-507-48763-9. - Tekcr
anextpouHbiii. URL: https://reader.lanbook.com/book/362915

3.  LlexanoBckuii, B. B. TexHonorus MHTEIEKTYalIbHOIO aHAIKM3a JaHHBIX B Mpolieccax u
cucremax : yueObnuk / B. B. Llexanosckwuii, B. JI. UepToBckoii. - Jlokymenrt read. - Cankr-IletepOypr
[u nmp.] : Jlamb, 2021. - 165 c. - Ilpun. - URL: https://reader.lanbook.com/book/302753 (mata
obpamienus: 09.02.2023). - Pexxum goctyna: s aBTopus. mosb3oBateneit. - ISBN 978-5-507-45404-
4. - Texcr : anexktponnsiii. URL: https://reader.lanbook.com/book/302753

4.  bananos, A. H. UckyccTBenHbIi nHTEUIEKT. [loHMMaHNe, TpUMEHEHHE U MEPCIEKTUBbI
: yueOHuK a1 By30B / A. H. bananos. - Jlokyment read. - Cankr-IlerepOypr [u ap.] : Jlans, 2024. -
312 c¢. - URL: https://reader.lanbook.com/book/417782 (mata oOpamenus: 14.11.2024). - Pexum
JoCTymna: Juid aBTopu3. monb3oBarenelt. - ISBN 978-5-507-49392-0. - Tekct : anekrponHsiid. URL:
https://reader.lanbook.com/book/417782

5.  bananos, A. H. MammaHoe o0y4eHue M MCKYCCTBEHHBIH MHTEIUIEKT : yuyeO.nmocobue /
A. H. bamanoB. - Jlokyment read. - Caukt-IletepOypr [u ap.] : Jlans, 2024. - 169 c. - URL:
https://reader.lanbook.com/book/414920 (mara oOpamenus: 05.12.2024). - Pexum npoctyma: s
aBTopm3. momp3oBareneid. - ISBN  978-5-507-49194-0. - Tekcr : onekrponnsii. URL:
https://reader.lanbook.com/book/414920

JlonoJiHuTeIbHAS JIUTEPaTypa

6. IlaraeBa, A. B. MHTemIekTyaabHble CUCTEMBI U TEXHOJOTMHM : ydeb.nmocobue / A. B.
[TaraeBa, K. B. PaeBuu. - Jlokyment read. - Kpacnosipck :Cub. dbenep. yu-t, 2018. - 145 c. - URL:
https://znanium.com/read?id=342146 (nata obpamenus: 20.02.2024). - Pexxum qoctyna: Ais aBTOPH3.
nons3oBareneid. -  ISBN  978-5-7638-3873-2. -  Teker :  onekrtponssii.  URL:
https://znanium.com/read?id=342146

7.  Hcaes, C. B. UnrtemnexkryansHbie cucteMbl : yudeO.mocodue / C. B. Hcaes, O. C.
HcaeBa. - Jlokyment read. - Kpacnospck :Cub. d¢enep. yu-t, 2017. - 121 c¢. - URL:
https://znantum.com/read?1d=342145 (nata oOpamenus: 26.05.2022). - Pexxum gocrymna: aias aBTOpU3.
nonb3oBarened. -  ISBN  978-5-7638-3781-0. -  Texker :  onektponssii.  URL:
https://znanium.com/read?id=342145

8.  Tampeirmna, U. B. OCHOBBI UCKYCCTBEHHOTO MHTEIIEKTa. JJabopaTOpHBIN MPAaKTUKYM :
yue6.nocodue / . B. Tanbiruna, JI. B. Tansiruna. - U3g. 2-e, crep. - Jokyment Reader. - Cankr-
[TetepOypr [u ap.] : Jlawb, 2024. - 363 c. - URL: https://reader.lanbook.com/book/362927 (nara
obpamenus: 09.11.2022). - Pexxum goctyma: s aBTopu3. mosb3opareneit. - ISBN 978-5-507-48767-
7. - Texct : anextponnsiii. URL: https://reader.lanbook.com/book/362927

9.  Pomanos, I1. C. CucreMbl HCKYCCTBEHHOTO WHTEIUIEKTa. MoaeTpoBaHne HEMPOHHBIX
cereil B cucreMe MATLAB. JlaboparopHslii npaktukym : yde6.mocobue / II. C. Pomanos, U. II.
Pomanoga. - U3n. 4-e, crep. - Hokyment Reader. - Canxr-IletepOypr [u ap.] : Jlans, 2024. - 140 c. -
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[Mpun. - URL: https://reader.lanbook.com/book/364964 (mata obpamenus: 13.11.2023). - Pexum
JOCTyTIA: JUIsi aBTOpHU3. mosib3oBateneit. - ISBN 978-5-507-47377-9. - Tekcr : anekrponnsii. URL:
https://reader.lanbook.com/book/364964

10. Meroasl U MOJEIHM MCCIIEIOBAHUS CIOKHBIX CUCTEM W 00paOOTKM OOJIBIIMX JaHHBIX :
monorpadus / U. 0. ITapamonos, B. A. Cmarun, H. E. Kocbix, A. JI. XoMmoneHnko ; mox pen. B. A.
Cwmaruna u A. J[. XomoneHnko. - Jlokyment read. - Cankr-IletepOypr [u ap.] : Jlans, 2020. - 236 c. -
[Mpenm. yka3. - URL: https://reader.lanbook.com/book/126938 (mara oOpamenwus: 09.03.2023). -
Pexxum nmoctyma: miust aBTopus. nonb3oBareieit. - ISBN 978-5-8114-4006-1. - TekcT : 31eKTPOHHBIM.
URL: https://reader.lanbook.com/book/126938

11. [IpuxiagHple HEUPO-HEUSTKUE BHIYUCIUTEIBHBIE CHCTEMBI U YCTPOMCTBA : MOHOTpadust
/ M. B. bo6sips, C. I'. EMenssHOB, A. E. Apxumos, H. A. MunoctHas. - Jlokyment read. - Mockaa :
NH®PA-M, 2023. - 263 c. - (Hayunas mbicap). - URL: https://znanium.com/read?1d=425109 (nata
obpamenust: 16.03.2023). - Pexxum goctymna: s aBTopu3. mosb3osareneit. - ISBN 978-5-16-110980-
9. - Tekcr : anextponnsiii. URL: https://znanium.com/read?id=425109

12. Escradnes, B. A. MckycCTBeHHBIN WHTEIUIEKT U HEUPOCETH: MPAKTHKA NMPUMEHEHHS B
pexiame : yue0.mocooue / B. A. EBcradres, M. A. Tiokos. - JlokymeHT read. - Mocksa : Jlamkos u K,
2023. - 426 c. - (YueOnbie uznanus s By3oB). - CioB. TepMuHOB. - Criricok Heipocereid. - URL:
https://znanium.ru/read?id=439560 (nara oGparienus: 18.01.2024). - Pexxum pocTyma: Ui aBTOPH3.
nons3oBareneid. - ISBN  978-5-394-05703-8. -  Teker :  onekrponsbii.  URL:
https://znanium.ru/read?id=439560

5.2. TIlpodeccuonajibuple 06a3bl JAaHHBIX, HH(POPMALUOHHO-CIPABOYHbIE CUCTEMBI,
HHTEPHeT-Pecypchl

1. Koucynprantllntoc [DOnexTpoHHbI pecypc]: CrnpaBouHas mnpaBoBas cUCTeMa. - Pexum
noctymna: http://www.consultant.ru/.

2. DnexTpoHHas OubauoredHas cucteMa [IOBODKCKOTO TOCYIAapCTBEHHOTO YHHBEPCHTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3ar. ¢ skpana.

3. DnexTpoHHO-OMOIMOTEeYHass cucTeMa Znanium.com [DnekTpoHHBIH pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ 3kpaHa.

4. DnexkTpoHHO-OMOMMOTeuHas cucrema «M3gatenbcTBO Jlanb» [DEeKTpOHHBIN pecypc]. -
Pexxum noctyma: https://e.lanbook.com/. — 3aru. ¢ skpana.

5. Hayunas snextponnas Oubmuorexka eLIBRARY.RU [Onextponnsiii pecypc]. - Pexum
noctyna: http://elibrary.ru/defaultx.asp. - 3arxa ¢ sxpana.

6. OtkpsiToe oOpa3oBaHue [DIeKTpoHHBINH pecype]. - Pexum mocryna: https://openedu.ru/. -
3ari ¢ sKpaHa.

7. Polpred.com. O630p CMMU. IlonmHoTekcToBasi, MHoroorpacieBas ©Oa3za manHHbIX (BJ])
[DnexTpoHHsIi pecype]. - Pexxum goctyna:http://polpred.com/. — 3aru. ¢ skpaHa.

8. ba3sl nanHbIX Bcepoccuiickoro MHCTUTYyTa Hay4HOW M TEXHMYECKOM HHQOpMaiuu
(BUHUTU PAH) no ectecTBeHHBIM, TOUYHBIM W TEXHHMUYECKMM HayKaM OJEKTPOHHBIM pecypc]. -
Pexxum nmoctyna: http://www.viniti.ru. — 3aru. ¢ skpana.

9. VuuBepcurerckas uHpopmarroHHas cucrema Poccus [DnexTpoHHbIH pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

10. Odunmansuas cratuctuka. OdunuansHbiii cailt denepanbHOil CiTyKOBI TOCy1apCTBEHHON
CTaTUCTUKH [ DIEKTPOHHBIN pecypc]. - Pexxum goctyna: https:// www.gks.ru/ — 3ari. ¢ sxkpana.

11. ®dunaHCOBO-?KOHOMHUYECKHUE MOKazaTenu Poccuiickoit denepaiuu [DneKTpOHHBIN pecypc].
- Pexxum noctyna: https://www.minfin.ru/ru/statistics/ — 3ari. ¢ skpasa.



https://znanium.ru/read?id=439560
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
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5.3. IIporpammHoe obecnieueHue
Nudopmarnmonnoe obecrieueHne ydeOHOro mporecca MO AUCIHUIUIMHE OCYIIECTBISIETCS C
UCTIOJIB30BAHUEM  CIIEAYIOLIEr0 IMPOrpaMMHOTO obOecriedeHus: (JIMIEH3MOHHOTO W CBOOOIHO
pacIpoCTPaHsIEMOro), B TOM YHCIIe OTEYECTBEHHOTO TIPOU3BOJICTBA:

Ne HauMeHnoBanue YcaoBus gocryna

n/n

1. Microsoft Windows U3 BHYTPEHHEH CeTH YHHBEpCUTETA (JTMIIEH3UOHHBIH
JIOTOBOD)

2. Microsoft Office U3 BHYTPEHHEH CeTH YHHBEpCHUTETA (JTMIIEH3UOHHBIH
JIOTOBOD)

3. CA0 MOODLE U3 1000 TOYKH, B KOTOPOH MMEETCS IOCTYII K CETH

HHTepHeT (JIMIIEH3MOHHBIN TOTOBOD)
4. Bbpayszep U3 0001 TOUKH, B KOTOPOU UMEETCS IOCTYI K CETH
HutepHet (cBOOOIHO pacpoCcTpaHIeMoe)
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6. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM 1]
OCYHWECTBJIEHUSA OBPA30BATEJIbBHOI'O NTPOLHECCA 11O JUCHUJINHE.

[ToMerienust mpeaCTaBIAIOT COOOW yueOHbIE ayAMTOPUH JAJS MPOBENEHUS y4eOHBIX 3aHSATHIA,
IPEJYCMOTPEHHBIX Y4Y€OHbIM IUIAaHOM M paboded MporpaMMoN JUCHMILIMHBI, OCHAIllEHHbIE
000py/1I0BaHUEM M TEXHUYECKHMHU CPENCTBAMU OOyUEHUS.

3aHATHA JIEKIMOHHOIO0 THNA. YuyeOHble ayJUTOPUU JJs 3aHATUH JISKIMOHHOIO THIIA
YKOMIUIEKTOBAaHBI MEOENIbIO U TEXHUYECKUMH CPEJICTBAMH O0YUESHHSI, CITY>KallIMMU JJIs TIPEICTABICHUS
yueOHOoI nHpopMaly (CTallMOHAPHbIE WM NIEPEHOCHBIE HA0OPhI JEMOHCTPAILIMOHHOIO 000PYA0BaHUS
(poeKTop, 3KpaH, KOMIIBIOTEP/HOYTOYK), y4eOHO-HarjsiiHble MOocoOMs (Ipe3eHTAlMKd IO TeMam
JEeKIMii), obecrneynBaromue TeMAaTUYeCKUe WIUTIOCTPAMKM, COOTBETCTBYIOIIME TaHHOM NporpaMme
JVCLIATUTAHBL.

3aHATHA CEMHUHAPCKOI0 THNA. YuyeOHble ayJUTOPUU JJs 3aHATUN CEMHHAPCKOro THIA
YKOMIUIEKTOBAaHBI MEOENbI0 U TEXHUYECKUMH CPEICTBAMH 00YUEHUS, CIYKAIUMHU [T IPECTaBICHUS
yueOHOoIl nHpopMalK (CTallMOHAPHbIE WM NIEPEHOCHBIE HA0OPhI JEMOHCTPAILIMOHHOIO 000PYA0BaHUS
(IpoeKTOop, 9KpaH, KOMITBIOTEP/HOYTOYK).

IIpomesxyTouHnasi arrectanus. [ npoBeieHUs IPOMEKYTOUHON aTTECTAllMU 1O TUCLUILIIMHE
HCIOJIb3YIOTCSI KOMITBIOTEPHBIE KJIACChl, OCHAILEHHbIE KOMIIBIOTEPHONH TEXHMKOW C BO3MOXXHOCTBIO
HNOJKIIOUYeHUsT K ceTd MHTepHeT M obOecnedyeHHEeM J0CTyla B 3JIEKTPOHHYI HH(GOPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHUBEPCUTETA /WK ydeOHBbIC ayJqUTOPUH, YKOMILJICKTOBAaHHBIE MEOEIBI0 U
TEXHUYECKUMU CPEACTBAMH 00y4EHUsI.

CamocrosiTenbHass paGora. Ilomemenuss a8 caMOCTOSITENBHOM  pabOThl  OCHAILIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHHUs K ceTd «VHTepeHeT» M JOCTYNOM K
AJIEKTPOHHOM  MH(OpPMAIMOHHO-00pa30BaTENbHOM  cpele  yHHBepcuTeTa. [l opraHuzanum
CaMOCTOSTENIbHON PaboThl 00YUaIOIIUXCS UCIIOIb3YIOTCA:

KOMIIBIOTEPHbIE KJIacChl YHUBEPCUTETA;

6ubnuoreka (Meanasai), UMEKOIIas MecTa s 00y4yaroIlUXCsl, OCHALCHHbIE KOMIIBIOTEPAMHU C
JIOCTYIIOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

JJleKTPOHHAsA MH(POPMALMOHHO-00pa3oBaTenbHas cpena yuusepcurera (QUOC). Kaxnprit
oOyJaromuiicss B T€YEHHE BCEro Mnepuosia 00yueHHsl oOecrieueH MHANBUAYAIbHBIM HEOIPaHUYEHHBIM
JOCTYIIOM K 3JEKTPOHHOM HH(popMalMoHHO-00pazoBaTenbHOl cpene yHuBepcurera (DMOC)
http://sdo.tolgas.ru/ u3 060 TOYKHM, B KOTOpPOM HMeeTcs JOCTyl K HH(pOpMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTu "VMIHTepHeT", Kak Ha TeppUTOPUM YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00€CIeynBaeT:

JOCTYIl K Y4eOHbIM IUIaHaM, paboyuM MporpaMMaMm AMCLUUIUIMH (MOAYyNei), Mporpammam
NPaKTHUK, OJIJIEKTPOHHBIM YYeOHBIM M3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
yKa3aHHBIM B pabouuXx MporpamMmax JUCHMILIMH (MOAYNEe), porpaMMax MpakTHK;

dbopMHUpOBaHKE AIIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCS, B TOM YHCJIE COXpPaHEHUE ero padoT
Y OLIEHOK 32 3TH PalOTHI.

B cayuae peanuzanuu 00pa3oBaTebHON MPOrpaMMbl ¢ TPUMEHEHUEM DJIEKTPOHHOTO 00yUYeHUs,
JMCTAaHIIMOHHBIX 00pa3oBaTesbHBIX TexHonoruit JMOC nononHUTeIbHO 00eCTIeYnBaeT:

¢ukcanuoo xoaa 00pa3oBaTENBHOIO Ipoliecca, Pe3yIbTaTOB MPOMEXKYTOUHOM arTrecTalnuu U
pe3yabTaTOB OCBOEHUS 00pa30BaTeIbHOI MPOrpaMMBbl;

IpoBeJicHNE YUeOHBIX 3aHATUHN, MPOIEAYp OLIEHKU Pe3yIbTaTOB 00yUEHUs, peaan3anus KOTOPBIX
IOPEeIyCMOTPEHAa C TPUMEHEHUEM JJIEKTPOHHOIO OO0YYeHHUs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH;

B3aMMO/ICIICTBHE MEXY yJYaCTHUKaMHU 00pa3oBaTeIbHOIO MPOLEcca, B TOM YHCIIEe CHHXPOHHOE
U (UJTM) aCHHXPOHHOE B3aUMOJAEHCTBUS mocpeacTBoM cetu "MHrepHer".
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7. OCOBEHHOCTH OPITAHU3AIINU OBYYEHUS JJIsA JINIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMU 310POBbS U UHBAJIN10OB

[Tpu HeoOxomumocTu pabodas mporpaMMa TUCHUIUIMHBI MOXKET OBITh aJalnTHpPOBaHA IS
obecrieyeHHss 00pa30BaTEIBFHOIO TPOIECCa WHBAIUAOB M JIMIl C OTPaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI, B TOM YHCIIE JUIsl TUCTAaHIIMOHHOTO 0OyueHus. Jljis aToro Tpedyercs 3asBICHHE CTYACHTA
(ero 3aKOHHOTO TPEJACTABUTENS) W 3aKIIOYCHUE IICHXOJIOr0-MEIUKO-TIEarorHiyecKo KOMHCCUU
(IIMIIK).

B cnyyae HeoOXoauMocTH, 00yUYarOMIMMCS U3 YHCIIa JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
310pOBbsl (MO 3asiBIIEHUIO OOydalomerocs) a JUisi WHBAIMIAOB TaKKe B COOTBETCTBUH C
WH/IMBUYaJIbHOW MTPOrpaMMOl peaOuIMTalliy MHBAJIKN/IA, MOTYT MPEAJIaraThCs CICIyIOIUe BApUAHThI
BOCTIpUATHUS yaeOHOU MH(DOPMAIIMH ¢ YI€TOM MX WHIUBUAYATBHBIX TICHXO(PU3NICCKIX 0COOCHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM AJIEKTPOHHOTO 0O0YUYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHH:

- IS JUI] ¢ HAapyHICHUSMHU 3pEHUs: B TedaTHOH (opMme yBenMYeHHBIM HipudToMm; B ¢dopme
3JICKTPOHHOTO JOKYMEHTa; B (hopme ayauodaiina (mepeBoa yueOHbIX MaTepHalioB B ayarnodopMmar); B
neyatHoil Qopme Ha s3bike bpaiinsg; WHIMBHIyadbHBIE KOHCYJIBTAIlMM C IMPUBICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHINBUAYAIbHBIC 331aHUSI M KOHCYJIbTALIUH.

- IS JIMI] ¢ HApYIICHWSMH CiIyXa: B medaTHoi (opme; B (HopMe 3IEKTPOHHOTO JTOKYMCHTA;
BUZCOMATEpPHATIbl C  CYOTUTpaMHW;  WHAMBHUIYAIbHbIC  KOHCYJIbTAllMM C  TNPHUBJICYCHUEM
CYpAOTIEPEBOTUHNKA; MHAUBHIYAIbHBIC 3a/IaHUSI U KOHCYJIBTAIINU.

- JUIS JIUI] C HapyYIICHUSIMH OMOPHO-ABHraTEeILHOTO armapara: B nedatHou Qopme; B (opme
JIEKTPOHHOTO JOKYMEHTA; B popMme ayauodaiisia; MHIAUBHIYaTbHBIC 3a/IaHUS U KOHCYJIBTALIUH.
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8. OUHEHOYHBIE MATEPHUAJIbI (®OHJA OIEHOYHBIX CPEACTB) IJs
TEKYIIETO KOHTPOJISI YCIEBAEMOCTHU U TIPOMEXKYTOUYHOM ATTECTAIIAA

8.1. OnucaHue mnoka3arejelli M KpHUTepHeB OLEHUBAHUS KOMIIETEHUHI HAa Pa3IHYHBIX
3Tanax ux (popMUPOBaAHUS, ONIUCAHHE IIKAJI OLCHUBAHUA.

JUiss OuleHKM 3HAHWM, YMEHWH, HAaBBHIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETCHLIUH IIO
JUCLUIUIMHE TPUMEHsIeTCs OalIbHO-PEUTHUHIOBas CHUCTEMa KOHTPOJS M OLEHKU YCIEeBAaeMOCTH
CTYIEHTOB. B OCHOBY Oa/sIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI IPHUHLIMIIBIL, B COOTBETCTBHU C
KOTOpbIMH (OPMHUPOBAHHUE PEUTHUHIA CTyJIEHTa OCYLIECTBISAETCS B XOJ€ TEKYLIEro KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KoIu4ecTBo 6amioB B cemectpe — 100.

IIIxajia OLeHKH pe3yIbTATOB 0CBOCHHUS AUCUMILIMHDBI, CQOPMHPOBAHHOCTH Pe3yJIbTATOB

o0yueHust
®opma npoBeaeHNs IIkaabl OEHKH YPOBHSA IlIkana oeHKH YPOBHS OCBOEHHSI TUCHUTIINHBI
TPOMEKYTOYHOM c(hopMHPOBaHHOCTH
aTTecTanuyu Pe3yJILTaTOB 00y4eHHsI

YpoBHeBas 100 100 5-6anbHas mKana, Henuddepe
IIKaJIa OIEHKH OampHAs OampHAs nmudepeHpoBaHHASL HIIMPOBAaHHA

KOMIICTCHITHI mKaia, % IIKaja, OILIEHKa/0aIII s OLICHKA

%
JIOTIOPOT'OBBIN Huxe 61 HIKe 61 | «HEyIOBICTBOPHUTENBHO» /2 | HE 3aU4TCHO
3auer

TTOPOTOBEII 61-85,9 61-69,9 «YHOBJIETBOPUTEIHHO» / 3 3a4TEHO

70-85,9 «xopormioy / 4 3a4YTEHO

TIOBBILICHHBIH 86-100 86-100 «OTIAMYHOY / 5 3a4TEHO

Ilo umoecam mexyweli ycnesaemocmu CmyOeHmy Modxcem Obimb 6bICMAGIEHA OYEHKA NO
NPOMEICYMOYHOU ammecmayuu 8 COOMEemCcmeul 3a HAOPaHHbIMU 34 cemecmp Oaniamu (no
HakonumenvbHomy petimuney).Cmyoenmam, HaOpaswium 6 xo0e meKkyuje2o KOHMpOJs YCnesaemocmu
no oucyuniaure om 61 0o 100 6annos u 6bINOIHUSWIUM 6Ce 00S3aMeNbHbIE BUObL 3ANTAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peueHul0 npenooasameis 6e3 NPoXOHCOeHUs NPOMENCYMOYHOU ammecmayuu
BLICMABISACNICSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMamos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenua cuumaemca c@opmupoeannvim (nOGbIUIEHHBIIL YPOBEHD), eClu
meopemuyecKoe CoOepIcane Kypca 0C80€HO NOJHOCMbIO, NpU YCMHBIX cO0eced08aHUSIX CMYOeHm
ucuepnvigarouje, NOCie008amMeNbHO, YemKO U JIO2UYECKU CMPOUHO usiazaem Y4eOHblll Mamepuai;
C80000HO chnpagiaemcs ¢ 3a0a4amu, BONPOCAMU U OpyeUMU BUOAMU 3A0aHUl, MpedYIouUxX
NpUMeHeHUs 3HAHUL, UCNONb3Yyem 8 omeeme OONOJHUMENbHbIIL MaAmepuail, 6ce npedyCMOmpeHHble
paboueti  yueOHOU NPOSPAMMOU 3A0AHUSL  BbINOJIHEHbL 6 COOMGEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuamMu, CmyoOeHm CHoCoOOeH aHATU3UPOBAMb NOLYYEHHble pe3yIbmambl; NpoAsJsen
CaMOCmMOosIMeNbHOCMb NPU BbINOTHEHUU 3A0AHULL, KAYECMB0 UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallo8
om 86 0o 100, umo coomeemcmeyem NOBLIULUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU pPe3Ylbmamos
00yuenus.

Pesynomam o0yyenusa cuumaemcsa cQopmuposannvim (ROpo2o8vlil  Yypo8eHsb), eciu
meopemuyecKoe coOepIucanue Kypca 0C80€HO NOJIHOCMbIO, NpU YCMHbBIX cO0eced08aHUSIX CMYOeHm
nOCIe008amenbHO, YemKo U JI02UYecKU CMPOUHO usiazaem YYeOHull Mamepuai, CHpaeisemcs ¢
3a0ayamu, 60nNpocamu U OpyeuMu 6udamu 3a0anuii, mpeoyrwux NpPUMeHeHUs 3HAHUL, 6ce
npedycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUsl BbINOJIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHbBIMU MPeOOBAHUAMU, CMYOEHm CHOCOOEeH aHANU3UPOBAMb NOJLYYEHHbIE Pe3YIbMmambl;
nposeisiem CamoCmosimenbHOCMb NpU BbINOJHEHUU 3A0aHULl, KA4ecmeo UX GblNOJHEHUSI OYEeHEHO
yuciom 6arnos om 61 0o 85,9, umo coomeemcmeyem nopocoBOMY YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pe3ynomam of0yuenus cuumaemcsa HecoOpMUpOBAHHBIM, eClu CMYyOeHm NpuU GblNOJHEHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HeY8epeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHACM 3d0aAHUS, He OeMOHCmpUpyem HeoOXO00UMbIX YMeHUl,
KAyecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEeMCmayem YCmaHOB8IeHHbIM Mpeb08aHUsM, Ka4ecmeo ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOGHIO.
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DopMbI TEKYIET0 KOHTPOJIsI YCIIeBAeMOCTH

@DopMBI TEKyIero KOHTPOJIsI Komnugectso Konngecto Makc.
KOHTPOJIbHBIX 6aIoB 3a 1 BO3M. KOJI-
TOYEK KOHTp. TOUKY BO 0aJIoB
OTyér 1o mpakTUYecKoil padoTe 7 10 70
TecTtupoBaHue IO TEMaM JICKIIUOHHBIX 3aHATHUI 4 5 20
TBopueckuit  peWTHHr (yyacTHe B  KOH(EPEHIMSX, 1 10 10
OJIMMIIMAAAX U T.11.)
HMroro no gucuuivinHe 100 6as110B

Cucrema OIICHHMBAaHHUS TMPEACTaBIE€HA B DSJCKTPOHHOM Y4eOHOM Kypce IO JAHCLUIUIMHE

http://sdo.tolgas.ru/.



http://sdo.tolgas.ru/
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8.2. TumnoBble KOHTPOJbHbIE 3aJaHusi WM wuHble Matepuaasl M TEKYIIEIO
KOHTPOJIA YCIIEBAEMOCTH

8.2.1. TunoBble 3aJaHUsI K MPAKTHYECKUM padoTam

IIpakTuyeckasi padora Nel. Heiiponnasi cerr Kandinsky ajisi renepanuu u3zoopaskeHuii
Henab: HayYuTbCS TEHEPUPOBATH H300pPAKEHUS MO TEKCTOBOMY ONMUCAHUIO C IOMOIIBIO
HEUPOCETH.

3amanme 1. Co3garb cepur0 HU300paKEeHWMH 1O y4eOHOW TeMe ¢  IOMOIIBIO
HeiipoceruKandinsky.
3ananme 2. Co3naHue pUCyHKa HEMPOCETHIO.
CamocrosiTesibHast paboTa
3apanue 3. YydmuTh KauecTBo (oTorpaduu ¢ MOMOIIBIO HelpoceTn imgupscaler.com/ru.
3aganue 4. Co3xanue HOTO U3 HECKOJIBKUX celndu Ha cMapTQoHe.

KoHnTposabHbie Bonpockl
1. Kakue BaMm U3BECTHBI OCHOBHBIE PEKUMBI paboThl B HelipoceTuKandinsky 2.27
2. Kakue ctunm ecth B HelipocetnKandinsky 2.2?
3. Kak nucats npomTel? CyIl1ecTBYIOT JIM ITpaBUJIa U Kakue?
4. Kak MOXHO yJIy41IuTh KauecTBo ¢ororpapun?
5. B uém ocobGennocTh HelpoceTH roxybit.com?
6. B yem ocobeHHOCTh co3anus PoTo Ha cMapT(oHE 0 CpaBHEHHIO ¢ paboToii BOpay3epe?

IIpakTuyeckasi padora Ne2. Peaniu3anusi HeHPOHHBIX ceTell B MaKeTe
NeuralNetworkWizard
Leab u coaepkaHue: MpruoOpeTeHNE MPAKTUUECKUX HABBIKOB IMPUMEHEHUS! HEHPOHHBIX CETEH C
ucnonb3oBanueM nakera NeuralNetworkWizard.
Conepxanue
Teopernueckoe 000CHOBaHUE
MeToauKka U MOPSA0K BBHIOTHEHHS paOOTHI
Bapwuantsl 3a1annii
JononHuTtenbHOE 3aaHNE
Copepxanue oTdera u ero popma
KoHTponbHbIe BOIPOCHI

oukrwdE

BapuanTsl 3a1anui
Ha ocHoBe 3ajaHHOM YMCIIOBOH MOCIIEA0BATEIBLHOCTH TPEOYETCSI MOCTPOUTHh HEMPOHHYIO CETb,
CHOCOOHYIO MPOrHO3UPOBATh CIEAYIOIIMN YIEH MOCIeI0BaTeNbHOCTH. B 3aBUCUMOCTH OT TOrO, Kakue
3aKOHOMEPHOCTH TPHUCYTCTBYIOT B HCXOJHOW TOCIIEIOBATEILHOCTH, MOXET TMOTpeOOBaThCs
UCIIOJIb30BaTh B KauyeCTBE BXOJa CETH Ul NPEACKa3aHUs OYEPEIHOI0 WIEHA IOCIEA0BATEIbHOCTU
pa3IMYHOE KOJMYECTBO WIN I'PYIIIUPOBKY MPEABIAYIINX.
BapuanTsl 3a1aHuii

Howmep BapuanTa 3ananue

1, 6,11, 16, 21 Sin*(x)Cos(X)
2,7,12,17, 22 Cos(x)sin(x)
3,8,13,18,23 2sin(x?)cos(4x)
4,9,14,19, 24 Sin(x/2)tg(x)
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5,10, 15, 20, 25 4cos(x)sin(x?)

JlomoJiHUTEIBHOE 3a/JaHME
Haiitu wHdopmaiuio o0 peaJlbHO CYIIECTBYIOIIEM IIPOCKTE, B KOTOPOM HCIOJIB3YIOTCS

HEHPOHHBIC CETH, COCTaBUTH NOKIa (1 med. 1uct) 00 TOM mpoekTe. 37ech He HY)KHO TIOJITPYKAThCS B
TEOpUI0 HEWpOCeTeBbIX alropuTMoB. llenb HamucaHus AOKJIaga — MOHSATh, YTO HEMPOHHBIE CETH
IIMPOKO MCHOJB3YIOTCS ISl PEHICHUS CaMbIX pPa3HbIX HAyYHBIX W MPUKIATHBIX 337a4 U HMEIOT
MOIIHBIN MOTEHIIUAT.

Conep:kanue oTyera u ero popma

CrpykTypa oTueTa 1o mabopaTopHOil paboTe:

agrwpdE

CoNoOR~WNE

HasBanue nabopaTtopHoii paboTHI.

[{enu nabopaTtopHOil pabOTHI.

OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI.
dopMyTUpOBKA HHIUBUIYATHHOTO 3a/1aHU.
AHaJIN3 pelIeHHs ¢ KOMMEHTAPHUSIMH.

KoHTpoJibHBbIE BOPOCHI
UTto Takoe UCKYCCTBEHHBIN HEHPOH, HEUPOHHAS CETh?
KakoBa MmaTemarnueckast MoJieab HelpoHa?
Uro Takoe GpyHKIMS aKTUBALNU, ¥ KaKue (YHKITMM aKTHBAIMH BBl 3HACTE?
KakoBbl OCHOBHBIE ATarbl pa3pabOTKH HEUPOHHOI ceTn?
B kakoii popme npuHuMaeT u BeiAaeT nanHbie maket NeuralNetworkWizard?
[To xakuM KpuTepusM 3aBepiiaercs ooOyuenue B nakere NeuralNetworkWizard?
Kak roToBsiTcsi TpeHUPOBOYHEIE U TECTOBBIE TaHHBIE [T akeTa NeuralNetworkWizard?
Kak nmpoucxoaut nporecc o0yuenust cetu u ee ucnonb3oBanus B NeuralNetworkWizard?
Uro Takoe o0yueHue cetu?

10 Hepe‘lI/ICJ'H/ITe 3ala4y, KOTOPbIC MOT'YT BBIIIOJIHATDH HeI/IpOHHHe CCTH.

IIpakTuueckasi padora Ne 3. Heiiponnas cers GigaChat 1,151 reHepaunuu Tekcra u
n300pakeHust
]_IGJ'IBI HAaYYHUTBCA TCHCPUPOBATH HOBBIII TEKCT WIHA I/I306pa)KCHI/IC o MnepBOHAYAIbBHOMY

TEKCTY(IIPOMTY).

3aganue 1. CrenepupoBaTh TeKCT M H300paxkeHue no teme «lludposas mapra cryneHta

BhICHIeH MIKOJIBI Oynymiero. CeHcopHble yCTpoiicTBa»

KonTposabHbIe BONPOCHI
1. Kakue 3agaun MmoxeT pemats HelpoceTbGigaChat?
2. Korja 6b11a co3nana HelipocerbGigaChat?
3. MoxHo 11 creHepupoBaTh uzoopaxkenue B GigaChat?
4. MoxHo s1 onb3oBathkest GigaChat B 6paysepe niu Ha cMapTdone? Yo asst 3Toro
HYXHO caenaTh?

IIpakTnueckas padora Ne 4. HeliponHasi ceTh /1 reHepaluM BU/1€0POJIHKOB
Ieb: HAy4UTHCS CO34aBaTh BUACOPOIUKH C IIOMOILBIO HEHPOHHOU CETH

3anganme 1. CrenepupoBaTh BUJEO C MOMOIIBIO lumen5

KonTposabHbIe BONpockl
1. CrerepupoBaTh BUICOPOTUKHA BO3MOKHO C TIOMOIIHI0 KAKUX HHCTPYMEHTOB?
2. B uem ocoOeHHOCTh MHCTpYMeHTa lumenS5?
3. Kak n3menuts (oH Ha craiine?
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IIpakTuyeckasi pa6ora NeS5. HeliponHasi ceTh JJIsl reHepanuu ayauo u Buaeodaiijion

He.ﬂbi HAay4YUTBECA TI'CHECPHUPOBATH ayaAuO U BH,HGO(baI;'IJIbl II0 TCKCTOBOMY OIIMCAHUIO
Hiinayauo3amnnucu ¢ IOMOUIbIO Hef/'IpOCGTI/I.

3apanmue 1. CrenepupoBaTh My3bIKY C TOMOIIBIO HelipoceTn boomy.com
3ananue 2. CreHepupoBaTh Bueodaia B MEPD.

3aganue 3. Co3nare ayauo3anuchk B Adobe [Tonkact

3ananue 4 (nonoyHUTEILHOE). I3MEHUTD CBOM T0OJI0C

KonTposabHbie BOIPOCHI
1. Kak BBINOJIHUTH 3a1uch ronoca?
2. Kak yiy4muTh 3By4aHU€ ayauo3anucu’?
3. Kak yOpatp u3 ayano3anucu nay3bi?
4. MOHO I U3MEHUTH TeMII, TeMOp rosoca?
5. Kax BBINOJIHUTB 3aMUCh TEKCTOBOW HHPOPMALIUU HE CBOUM TOJIOCOM?
6. Kak HaiiTu HY)KHbIE HHCTPYMEHTBI B MHTEPHETE JIJ1s1 00paOOTKHU 3BYKOBOM U
BUZICOMH(pOpMALUU?

IIpakTnueckas padora Ne6. MatemaTudyeckue MoJe/IH HCKYCCTBEHHBIX HEHPOHHBIX ceTe.
Cerb XeMMHUHT2

Heab u 3agaun npakTH4eckoii padoTsl: Llenb: n3ydenrne ocooeHHOCTEH (HYHKIIMOHUPOBAHUS
TEXHUYECKONOHEMPOHA W MATEMATHYECKHX MOJENEH HEUPOHHBIX CETEH pPa3IuYHBIXAPXUTEKTYP;
UCCIIEIOBAaHHE  HEHPOCETEBBIX  CHOCOOOB  peajn3alid  COPEBHOBATEIbHOW  AKTHBALIMOHHOU
XapaKTePUCTUKHU; aHAIHM3 pEIICHUSA3aqaund KIacCU(UKAIMA BEKTOPOB OWIIOJSPHBIX IMPU3HAKOB C
IIOMOLIBIOHEUPOHHOM ceTH XEMMHUHTA Ha IIPUMEpax.

3ananme 1.MccnenoBath BO3MOXHOCTH KIacCU(PUKAIMM OOBEKTaB 3aBUCUMOCTH OT CTENEHH
OTJIMYUS €T0 MPU3HAKOBOT ATAJIOHHOTO MPEACTABUTENS Kiacca (IKCIepUMEHT 1).

3ananme 2.Vccnenosate MAXNET mpsiMoropacnpocTpaHeHus (3KCIEpUMEHT 2).

3aganmue 3.VccnenoBars cxonumoctu pekyppeHTHOH ceTHMAXNET (axcniepument 3).

3ananme 4.VccrenoBars CBOWCTB HEHPOHOB paboUero ciaosceT XeMMHHTa (IKCIEPUMEHT 4).

3aganue 5.0popMuUTH OTUET

KonTpoabHbie Bonpocsl

1. Hannmmre ypaBHeHHEe GYHKLIMOHUPOBAHUS TEXHUYECKOTO HEWPOHa.

2. Kakoe paeiicTBue HaJ BEKTOpaMH BXOJOB M CHHAaNTHYECKUX KO3(PPHUIIMEHTOB MPOU3BOAUTCS
B Iporiecce popMHUpOBaHUS MOTEHLIMANaHeHpoHa?

3. Kakoifi 0COOEHHOCTHIO (PYHKIIMOHUPOBAHHS TEXHUUYECKOTO HEHpOHAa OOBSICHSIETCS €ro
JeiicTBUE KaK HeMMHEWHOTro mpeoOpa3oBaresis?

4. Ilepeuucnure OCHOBHBIE BHUIbl AaKTUBAIMOHHBIX XapaKTepUCTUK.B uem cocrodr
0COOEHHOCTH Ka)KJ0ro Buaa?

5. MoxeT u B KauecTBE aKTHMBALlMOHHOW XapaKTEPUCTUKH HEWPOHAUCIIONB30BATHCA JHOOast
HenuHeHas pyHkuusa? OObsICHUTE CBOM OTBET.

6. Kakas HelipoHHas CeTh Ha3bIBAECTCS PEKYPPEHTHOU?

7. O0BsicHuTe 0COOEHHOCTH (HYHKIIMOHUPOBAHUSI HEUPOHHOU CETUIIPSIMOTO PacIpOCTPaHEHHUS.

8. Hanummre ypaBHEHMS, XapaKTEepU3YIOIIME IWHAMHUKY PEKYPPEHTHOM HEMPOHHON CeTH B
JMCKPETHOM BpeMeHH (CKanspHast opma).

9. Hamummure BEKTOpPHO-MAaTpUUHbIE YpaBHEHUS, XapaKTEepPU3YyIOLIUEANHAMUKY PEKYpPPEHTHON
HEHPOHHOW CETH B INCKPETHOM BPEMEHH.



20

10. B uwem cocrouT 3amaua pacro3HaBaHus o0pazoB? Kakas mHpopmamnus momkHa OBITH
MpeCTaBIeHa 00 00BEKTE MPHU PEIICHUH 3a1auipacio3HaBadusi o0pazoB?

11. Kakyto 3agauy pemaer cetb XeMMHUHra?

12. B xkakoit ¢dopme mnpeAcTaBiIeHbl XapaKTEPUCTUKU OOBEKTOB MPUPELICHUH 3a7aud
pacrio3HaBaHus 00pa30B C MOMOIIBIO CeTH XeMMHUHTa?

13. Kakum crocoOoM 3a/iaHbl KJIAcChl MPH PEHICHUH 3a/laddl pacro3HaBaHHUs 00pa3oB ¢
MOMOUIbIO CETH XEeMMUHIa?

14. ChopmynupyiTe KpUTEPU ONTUMATBHOCTH OTHECEHUS 00BEKTa K OJTHOMY M3 KJIACCOB IPHU
IIPUMEHEHNUU CETH XEMMHUHTA.

15. Kakoe coaepkaHMe HUMEIOT BBIXOJHBIE 3HAYEHUS HEUPOHOB pPaboyero cios ceTu
XemmuHra?

16. CKOJIBbKO HEHPOHOB COAEPKUT paboumii cioit cetn XemMMmuHTa?KaKkoBbl MX CHHANTHYECKUE
K03 (ppunreHTHI?

17. Kak cBsi3aHbl paccTosHHE€ MO0 XEMMUHTY MEXAY JTAJIOHHBIMIIPEICTABUTEIEM U
KJIacCU(UIIUPYEMbIM BXOJHBIM BEKTOPOM M IOTEHIMAJl COOTBETCTBYIOIIETO HEWpPOHA CETH
XemmuHra?

18. Kakas akTUBallMOHHAs XapaKTEpUCTUKA UCIOJb3yeTcsl B ceTuXeMMuHra? Kak oHa mMoxer
OBITH peanu3oBaHa?

19. Hapucyiite cxeMy HEMpOCETEBOr0 KOMIapaTopa Ha JBa BXOJa MOOBACHUTE €ro paloTy.
Kakue axTuUBallMOHHBIE XapaKTEPUCTUKH HEUPOHOB HCIIONB3YIOTCA B CXE€Me HEHpOCeTeBOro
KoMIapatopa?

20. Kakue orpaHudeHusi HakJaJbIBarOTCS Ha 3HadyeHUs BX0j0B CeTMMAXNET mnpsmoro
pacripocTpaneHus?

21. OOwsacuute npunnun mnocrpoenus cetd MAXNET mnpsiMmoropacrpocTpaHeHus MpH
IIPOM3BOJILHOM YHCJIE BXOJOB C HMCIOJIb30BAHUEM HEHPOCETEBOro KoMIlaparopa Ha jaBa Bxozaa. Kak B
3TOM ciy4ae (popMHUpyeTcs BBIXOJ ceTh?

22. Yem ompenensercs 4YHuciao TakToB QyHkuuonupoBaHus ceTUMAXNET mnpsmoro
pacrpocTpaHeHHs?

23. Hapucyiite cxemy pekyppentHoit cetu MAXNET. Kakue HauanbHbIE YCIOBUS
YCTaHABIIMBAIOTCS HA CETH?

24. IloctpoiiTe MaTpuIly CHHANTHYECKUX K03QduineHToB pekyppentHoit cetu MAXNET Ha n
BXO/JIOB.

25. O6pacHuTe npuHLIUNI padoThl pekyppeHTHoU cett MAXNET.

26. Kakue orpaHM4eHNs] HAKJIaIbIBAIOTCSl HA 3HAYEHUS BXOJI0B peKyppeHTHoM cetn MAXNET?

27. Yem ormpenensieTcsl Yuciao TaKTOB PyHKIIMOHUpPOBaHUsApeKyppeHTHOM cetu MAXNET?

IIpakTnyeckas padora Ne7. HelipoHHasi ceTh /15 TeHEPALMHU NPe3eHTalNH

esb: HaydUTHCA CO34aBATh MPE3CHTALMIO C UCITOJIb30BAaHUEM BO3MOKHOCTEW HEMPOCETH.

3aganue 1. Co3narh npe3eHTanuo B ramma 1o teme «Most Oynymas npodeccus»
3aganue 2. Co31aTh NpE3eHTALNIO ¢ TOMOILIbI0 HHCTpyMeHTa SlidesAl

KoHTpoJibHBbIE BONIPOCHI
1. Kak o0nerunts coznanue ydeOHOW mpe3eHTanun?
2. Kakuie MTHCTpYMEHTHI B 3TOM MOT'YT IOMOYb?
3. B uem ocobennoctsb SlidesAl st ryria-npeseHTanuu?
4. B yem ocobeHHOCTh UHCTpYMeHTa ["'amma?
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8.3. TumnoBble KOHTPOJbHbIE 3aJaHUsl WJIM WHBbIEe MATEPHAJBI Uil TPOBEIEHUSA
IMPOMEXYTOUYHOM ATTECTALIUU

dopma TpoBEACHHS MPOMEKYTOYHONW aTTECTAMK MO AUCIUILIUHE: 3auem (no pe3yibmamam
HAKONUMEeNbHO20 petimuted uil 6 (popme KOMNbIOMEPHO20 MeCMUpoB8aHusl).

Yemuo-nucomennasn gpopma no sx3amenayuorHHbiM OuIeMam npeonoiazaemcs, Kak npasuio, 0is
coayu akademMuyeckoll 3a00aHCeHHOCMU.

IlepeyeHb BONPOCOB U 3aJaHUii JJI51 IOATOTOBKH K 3a4eTy

YK-6: CnocodeH ynpaBJisiTb CBOMM BpeMeHeM, BLICTPANBATh U PeAJIN30BbIBATH TPAEKTOPUIO

BOoo~NoOR~WNE

0.
. O6yuenne MHC c yuurenem u 6e3 yuurens.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

CcaMOpa3BUTHS HA OCHOBE NPUHLMIIOB 00Pa30BaHUsA B TeUeHHE BCeil KM3HU

buonornueckuii HEMPOH U €r0 COCTAB.

NckyccTBeHHBIN HEHPOH U €ro COCTaB.

PazHoBumHOCTH DYHKIMI aKTHBALMU UCKYCCTBEHHOTO HEHpOHA.

Jloructuueckas QyHKIMS aKTUBALIUU U €€ IPEUMYIIIEeCTBA.

HeliponHas ceThb 4esnoBeKa U €€ OLICHKHU.

B03M0OXHOCTH KOMITBIOTEPHOT'O MOJEIUPOBAHMS HEHPOHHBIX CETEH.

CooTHoIIeHHEe CKOPOCTH 00padoTku nHpopmanmu peanusanusvu MHC u Mo3rom venoBeka.
Tunsl 3a1a4, pelaeMbIX ¢ MOMOIIBI0 UCKYCCTBEHHBIX HelipoHHbIX ceTeit (MHC).

Buner MHC.

HNHC co cBOHCTBOM KpaTKOBPEMEHHOM MaMSITH.

[IpeumymectBa u Henoctatku MHC.

CocraB nepcentpona Pozenbinarra.

3HaueHMs BBIXOJOB CEHCOPOB, R-amemeHToB, S-A u A-R cBs3eil B nepcentpoHe.
Pa3HOBUIHOCTH TTEpCENTPOHOB.

OTnumne 0JHOCIOWHOTO NEPCENTPOHA OT UCKYCCTBEHHOTO HEMpPOHa.

3aauu, peraeMple ¢ TOMOUIbIO IEPCENTPOHOB.

Teopemsl Po3eHOnaTTa 1 ycoBUs UX BBITOJIHEHUS.

Knaccudukanus nepcenTpoHOB.

ITonsATHE TMHENHON pa3IEIUMOCTH.

Cootnomenue nousituit UHC u nepcentpoHa.

IIpuknagHpie BO3MOKHOCTH HEMPOHHBIX CETEU

Pemenue 3amau knaccudukanuu u pacrno3znaBanusi 00pa3on ¢ nomoinso MHC
Pemenune 3anaq npornosuposanus ¢ nomoiso MHC

Pemenue 3a1ay uneHTHUKAIMY U YIIPaBICHUS JUHAMUYECKUMH MIpOoLieccaMu
Pemenue 3anay accounanuu ¢ nomonisro MHC

Pemenue 3anaun npunsaTus pemenus ¢ nomousto MHC

YepThl HCKYCCTBEHHOI'O MHTEIJIEKTA B HEPOHHBIX CETAX

ITepcentpon MakKamnoka-ITurca

Ob6yuenue nepcentpona. [Ipasuno Bunpoy-Xodda

CurmounanbHbIA HEUPOH

Heitpon tuna «ananaiia»

Cerp MaanaiiH

Wucrap u ayrcrapl poccoepra

Helipons! Tnma WTA

Heiiponnas cets Tuma WTA u ee 00yuenue

[IpobGnema MepTBBIX HEUPOHOB

Mopnensb Helipona Xeb6a

Koaddunment 3abb1Banus npu o0ydeHuu no npasmity Xe0oa

OO0ydenue TUHEWHOro HelipoHa o mpaBuiy Oiis

OpnHoHampaBiieHHbIE MHOTOCJIONHBIE CETH CUTMOUJAIIBHOTO THIIA
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OnnocinoiHas cetb. OrpaHMY€HHOCTh BO3MOKHOCTEH OJIHOCTOMHBIX ceTel
Pemenue mpoOaeMbl HETMHEWMHOTO pa3/ieJICHUs] TPUMEHEHUEM JIBYX JTUHEWHBIX pa3aeuTesncit
Crpykrypa UHC, Bemomnustomeit pynkunto XOR

MHOroCIOMHBIN nepcenTPOH

AAropuT™M 00paTHOTO PACIIPOCTPAHEHHS OIIUOKH

Otarnsl anropurMa o0paTHOrO PacPOCTPAHEHUSI OIIMOKH

['panueHTHBIE aNTOPUTMBI OOYUEHUS CETH

PanunanbHas HelipoHHAs CETh

MaremaTtnueckne 0CHOBbI Teopur paauanbHbeix MMTHC

[Ipocreiilias HEHPOHHAs CETh PAIMAIBHOTO THIIA

Otmnuus paguansaoit MTHC ot curmonanbHoi

CpaBHeHHE pauaIbHbIX U CUTMOMIANIBHBIX CETEU

Cgeprounsie Heiiponnbie cetu (CHC), ux 0cOOEHHOCTH U CTPYKTYypa
AnroputMmbl o0ydennst CHC

[Tapametpsl cBepTounoro ciost B CHC

[Ipeumymecrsa CHC

Certb kackanHo# koppensiuuu PanpMaHa

Certb Bonbreppu

HcKkyccTBEHHBIE HEHPOHHBIE CHCTEMBI CO CBOMCTBOM KPaTKOBPEMEHHOM IaMATH
PexkyppeHTHBIE ceTH KaK acCOI[MaTUBHbIE 3aIOMUHAIOIINE YCTPOKUCTBA
ABTOAacconMaTuBHas ceTh Xonduiaa

Pexum o0yuenus cetu Xonduiga

Pexxwum pacrio3HaBanus cetu Xomnpuina

Cerp XemMmuHra

Certb Tuma BAM

PexyppenTHbIe ceTH Ha 6a3e mepcenTpoHa

[lepcenTpoHHas ceTb ¢ 0OpaTHOM CBA3BIO

Anroputm oOyudenus cetu RMLP

PexyppenTHas cetb DiibMaHa

Cerb RTRN

OTnuuuTenbHble 0COOEHHOCTH CETeH ¢ caMoOpraHu3alreil Ha OCHOBE KOHKYPEHIIMH
Anroputm KoxoHena

ANTOpUTM HEHPOHHOTO ra3a

Ceru ¢ camoopranusanueil KOppeasiuOHHOTO THIIA

Heiiponnsie cetu PCA

Heitponnsie ICA-cetn Xepoanbra-/xkyTTeHa

IIpuMepHBIH TeCT AJI1 HTOTOBOI0 TECTHPOBAHUSA:

YK-6: Cnioco0eH ynpaBjisiTb CBOUM BpeMeHeM, BLICTPAMBATH U PeaJIN30BbIBATH TPAEKTOPHIO

caMopa3BuTUs HA OCHOBC NPUHIUIIOB 06pa303annﬂ B TeueHHe Bcel KIU3HU

Bapmuanr 1
1.Kakyto o6sacTb 3HaUCHUI UMEET JIOTUCTHUYECKas! (PYHKIIMS aKTUBAIUK HeWpoHa?
a)(-1,1)
b)(0,1)
c){0,1}

d)[0,1]
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2.Kakoe 3HaueHue OyeT NOIy4eHO Ha BBIXOJIE HEHpPOHA C TTOPOrOBOM aKTUBAIIMOHHOHN (PYHKITUEH
(mopor ® = 0.5 ) c BecoBbiM BekTopoMm W = (—0.3, 3.1, 0.5) npu nmogaue Ha Bxoz Bekropa X = (0.3, 0.1,
0.3)?

a)l

b)0

€)0.25

d)0.5

3.Touku {(4,-1), (8,-2), (1,1), (3,6)} nmpunamiexar K kiaccy A, a rouku {(-8,4), (-2,-3), (-1,-1), (2,
9)} — kiaccy B. Kakoii Oyaer MUHUMAaIbHASL CETh, MPABUIIBHO KIACCH(DUITUPYIONIAst 3TH TOUKU?

a)HelipoH ¢ 1Byms BXOaMH.

b)HeiipoH ¢ 4eTBIpEMS BXOJaMHU.

¢)OnHocCI0iHast CeTh U3 JBYX HEMPOHOB C YETHIPbMsI BXO/IAMHU.

d)/IByxcioiiHas ceThb ¢ AByMs BXOAaMHU, ABYMsI HEHPOHAMU B CKPBITOM CJIO€ U OJIHUM HEHPOHOM
B BBIXOJTHOM CIIOE.

4.Yemy paBHO 3HaUCHHE (PYHKIIMOHAIA OITMOKH JUIsI HEKOTOPOTO BXOJIHOTO BEKTOpa X B CETH
00paTHOrO pacnpocTpaHeHusl, eciu ee peaiabHblid BeixoaY = (0.87, 0.23) , a ueneBoii (TpeOyeMblil)
Bbixoq D = (0.58, 0.2) ?

a)0.32

b)0

c)0.5

d)0.425

5. Kakue 3HaueHHsI MOTYT IPUHUMATH BECOBBIE KOA(PPHUIIMEHTHI B CETH OOPATHOTO pacIpOCTpaHEHUs?
a) ToabKO MOJIOKUTENbHBIE
b) Kak monoxutenbHbIe, TaK U OTPUIATEIbHbIC
¢) Tonabko oTpHULIaTENbHBIE

0.5 04
6. K xakomy knaccy cetb Koxonena ¢ BecoBoii MmatpunieiW = 0.6 0.2 oTHEcET BXOAHOM BekTop X
0.8 0.5
=(0.8,0.7,0.4)?
a) K nepsomy
b) Ko BTopomy
¢) Hu x ogHoMy U3 1ByX
0.6 0.1
7. Ha Bxox cetu Koxonena c BecoBoit matpunieiW = —4 —1 nmocTtymnaet o0yJaromuii BEKTOp X =
7.0 2.2

(0.2, —1.4, 2.3). Yto mpou30HIeT CO 3HAUEHUSIMH BTOPOTOCTOI011a MaTpullbl W B pe3yJbTaTe 1ara
npoueaypsl o0yueHus (ko3dduipent ckopoctu ooydenus o = 0.5)?

a)He uzmenstcs

b)[Tpumyt Bux: (0.15, 1.2, 2.25)

c)[Ipumyt Bup (0.3, —2.2, 5.5)

d)[Tpumyt BUA (0.11,-1.1, 2.21)

8.Kaxkoii Oyzner BecoBasi MaTpulla ceTH Xomduiia, 3aloOMUHAIONIEH eTMHCTBEHHBIN BEKTOp X =
(1,-1,1,1) ?

1 -1 1 1 0 -1 1 1 0 -1 1 1
1 01 -1 -1,.., =1 01 =1.., -1 0 -1 -1
gW="1 1 1 PWE 1 1o 9WE 1 1 o 1
1 -1 1 1 1 -1 1 0 1 -1 1 0
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9. Haiinure ycroitunBoe cocTosiHue (BBIXOM) ceTH XOom(puiaa ¢ BECOBOH MaTPUIICH:

0 -2 2
W=-2 0 —2, Ha Bxoa kotopoil nocrynaet BektopX = (1,—1, —1)
2 =2 0
a)(-1,1,-1)
b)(1,-1,1)
c)(1,-1,-1)
d)(-1,-1,-1)

10.CkonpK0 00pa3IioB MOKHO COXPAaHUTh B CeTH XOomduina (He UCIOIb3Ys MPOLEIYPY
OPTOTOHAIIN3AIUH ), €CITH PA3MEPHOCTh BXOJHOTO BeKTopa paBHa 10?

a)l

67

b)2

c)4

d)10

Bapuant 2
1.Kakyro 06s1acTh 3HaYCHHUI UMEET TIOPOroBasi PyHKIHUS aKTHBAIIMHA HEHpoHa?
a)(-1,1)
b)(0,1)
c){0,1}
d)[0,1]

2.Kakoe 3HaueHme OyAeT MOTy4eHO Ha BBIXOJIE HEHPOHA C IOPOTOBOM aKTUBAIIMOHHON (YHKIIMEH
(mopor ® =1.5) ¢ BecoBbiM BekTopoM W = (—1.3, 2.1, 0.2) nmpu nogaue Ha Bxoxa BekTopa X = (0.2, 0.1,
3)?

a)l

b)0

¢)0.25

d)0.5

3.Touku {(-1,1), (-1,-1), (1,-1), (-4, —1)} npuHaanekar K Kiaccy A, a TOYKH
{(-2,-2), (1, 1), (2, 2), (4,1)} — xkmaccy B. Moxer i1 07iMiH HEHPOH C IBYMS BXOJaMU M TTOPOTOBOI
nepeaaToyHoN PyHKIMENH MpaBUIbHO KIacCU(PUIIMPOBATH ATH TOYKU?

a)/la

b)Her

4.YeMy paBHO 3HaUYCHHE (PYHKITMOHAIA OITMOKH JIsI HEKOTOPOTO BXOJIHOTO BEKTOpa X B CETH
00paTHOTO pacmnpocTpaHeHusl, eciu ee peaiabHblid BeixoAY = (0.27, 0.43) , a uemneBoii (TpeOyeMblil)
Bbixoa D =(0.29, 0.23) ?

a) 0,11

b) 0,22

c) 0,0202

d) 0,022
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5. Kakue BecoBbie K03()(pULIMEHTHI IEPBBIMU MOABEPTAIOTCS KOPPEKTUPOBKE PU 00yIEHUN
JIBYXCIIOMHOM HEHPOHHOM CETH MO METOAY 0OpaTHOTO PACTIPOCTPAHCHUS OIIUOKH?
a) BecoBple k03¢ (HDUITMEHTHI BEIXOIHOTO CJI0S1 HEHPOHOB b) BecoBbie KO (UIMEHTHI CKPBITOTO CIIOS

0.2 0.7
6. K kakomy kimaccy cetb Koxonena ¢ Becooit matpuniedW = 0.6 0.3 oTHecET BXOIHOM BeKTOp X =
0.8 0.5
(0.8,0.7,0.4)?
a) K nepomy
b) Ko BTOopomy
¢) Hu x ogHOMY 13 1BYyX
0.6 0.1
7. Ha Bxop cetu Koxonena ¢ BecoBoii MatpunieiW = —4 —1 noctymnaer oOydarouuii BeKTop X =
7.0 2.2

(0.2, 1.4, 2.3). Yto mpou30UIET CO 3HAUCHUSIMH BTOPOTOCTOI01Ia MaTpuilbl W B pe3yJbTaTe miara
nporenypsl o0ydenus (ko3 dunuert ckopoctu ooydenus o = 0.5)?

a)He usmensrcs

b)[IpumyT Bua: (0.15, 1.2, 2.25)

c)[Ipumyt Bup (0.3, —2.2, 5.5)

d)IIpumyt Bux (0.11, -1.1, 2.21)

8.Kakoii Oyzer BecoBas MaTpuiia ceTu Xomnduiaa, 3anomMuHaromiel 18a Bekropa X 1 = (1,-1,1) u X 2
=(-1,1,-1)?

0 -2 2 2 -2 2 0 —2 -2
AW=—2 0 —200W=—-2 2 —20W=-2 0 2
2 -2 0 2 -2 2 -2 2 0

9. Haitinure ycroitunBoe cocTosiHie (BbIX0OA) ceTH XOom(uiaa ¢ BECOBON MaTpULIEH:

0 -1 1 1
-1 0 -1 -1
-1 -1 o0 7T

1 -1 1 0

\W Ha BX0J KoTopo# noctymnaer BekropX = (—1,—-1,1,1)

a)(—1,-1,1,1)
b)(1,-1,1,-1)
c)(1,-1,1,1)

10.Cxobk0 00pa3iioB MOKHO COXPAaHUTh B CeTH XOM(HIIIa, UCTIOIB3YS MPOIEAYPY
OpPTOTrOHANIM3AIINH, €CIIM PA3MEPHOCTh BXOJIHOTO BeKTopa paBHa 107

a)l

b)2

c)4

d)10



