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AHHOTaNMA

HuctmmuimHa «CoBpeMEHHBIE TEXHOJOTHH Pa3pabOTKH MPOTPaMMHOTO OOECIICUCHHUS»
BXOJIUT B 00pa30BaTeNbHYyI0 IPOrpaMMy BBICHIET0 00Pa30BaHUs — IPOrPaMMy MarucTparypsl Mo
HampaBieHuio  moarotoBku/  crnenuansHocTH  09.04.03  «[Ipuknamnas  MHQOpPMATHKAY»
HAIpPaBJIEHHOCTH/CIIeUATU3aIH «Pa3pabotka KpoccriaThOpMEHHBIX CUCTEM C
UCIIOJIb30BAaHUEM HCKYCCTBEHHOT'O MHTEIUIEKTay. Juciuminna peanusyercs kadenpoit «Ne4 1.

JlucuuninuHa HaneneHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETSHIIUN:

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTMHAIBHBIE QJITOPUTMBI M IMPOrpaMMHBIC
CPEICTBa, B TOM YHUCJIE C HCIOIb30BAHUEM COBPEMEHHBIX MHTEIICKTYaTbHBIX TEXHOJIOTUH, NI
peneHns mpoeCCUOHATBHBIX 3a1au»

OIIK-4 «CrocoOeH NMpUMEHATh Ha MPAKTHKE HOBBIC HAyYHBIC MPHUHIMIBI U METOMIbI
UCCIIEIOBAHUI

OIIK-5 «CnocobeHn pa3pabaTbiBaTh U MOJEPHU3HPOBATH MPOTPAMMHOE U allllapaTHOE
obecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM)

OIIK-6 «CnocobeH wHccleqoBaTh COBPEMEHHBIC IMPOOJIEMBI M METOJBI TPHUKIIATHOMN
UHPOPMATUKU U pa3BUTHsI HH(OPMAITMOHHOTO OOIIECTBAY

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBS3aHHBIX C pa3pabOTKOI
QITOPUTMUYECKOTO M TPOTrpaMMHOIO OOECHeueHUs MJIsi pPELICHHUs 3a/lad, OTHOCSIIMXCA K
00JacTi MalIMHHOTO 00yUEHUSI.

[IperoaBanrie TUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBbI OpraHU3aLUN
yueOHOro TMpolecca: JeKyuu, J1abopamopusvie pabomvl, CcamMocmosmenvHas paboma
obyuarowezocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B (hopMe dk3aMeHa (2 ceMecTp).

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCUHUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHI»



1. TlepedyeHb mIaHUPYEMBIX PE3yIbTaTOB OOyUEHUS MO JUCIUILINHE
1.1. Denu npenogaBaHus TUCUUILTAHBI
OcHOBHOM 3ajayeil M3y4eHUs AUCLUIUIMHBL SBJISIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pPa3pabOTKHM aJITOPUTMHUYECKOTO W TPOTPAMMHOTO OOECIICUCHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IMPOJEMOHCTPUPOBATH HABBIKU B
obnactu paboThl C HHCTPYMEHTATBHBIMU CPEJICTBAMU Pa3padOTKH MPOTPAMMHOTO 00ECIICUCHUSI.
dopmMupoBaHue U pPa3BUTHE y CTYJEHTOB CIHOCOOHOCTEH MOCTaHOBKM M peIleHus 3ajad,
OTHOCSIIIXCSA K TEXHOJIOTMH pa3paboTKu TporpamMMHOro obecriedeHus Oasupyercs Ha
COBPEMEHHBIX METOJ]aX Paclo3HaBaHUs 00pPa30B U MALIMHHOTO O0yYEHHUSI.
1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhIcIIero oOpasoBanus (naiee — OIT BO).
1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O JUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.
B pesynbprare m3ydeHus: JUCHUILIUHBI OOYYaOIMIMICS NODKEH 00J1alaTh CISAYIOIUMEI
KOMIETSHIMSIMHU WM WX 9acTaMu. KoMIeTeHIIMN U WHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabnuua 1 — [lepeyeHp KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHHUSI
Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIIUH KOMIIETEHIINH JOCTH)KEHUS] KOMIIETCHLIUU
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben p
UHTEJJICKTYaJIbHbIE TEXHOIOTHH JUIS
paspabarbIBaTh
ODHIHHAILHLLC peleHus npopeccuOHAIbHBIX 3aa4
p OIIK-2.Y.1 ymeTrs 000CHOBBIBATH BHIOOD
QITOPUTMBI U
COBPEMEHHBIX MHTEJICKTYaIbHbIX
MPOrpaMMHBbIE . .
TEXHOJIOTHI U POrpaMMHOM cpesibl pu
CpEICTBA, B TOM
pa3paboTKe OPUTHHAIBHBIX TPOrPAMMHBIX
O6menpodeccuoHaabHbIE | YHUCIIE C
CPEICTB JJIsl pelIeHUs TPOPECCHOHATBHBIX
KOMIIETEHIINH HCII0JIb30BaHNUEM saxay
COBPEMEHHBIX
p OIIK-2.B.1 B1azneTs HaBbIKaMH pa3pabOTKU
MHTEJJIEKTYaJIbHBIX
. OPUTMHAJIBHBIX AJITOPUTMOB U
TEXHOJIOTHH, JIs
MIPOrPaMMHBIX CPEJICTB, B TOM YHCJIE C
peleHus
MCIIOJIb30BAHUEM COBPEMEHHBIX
PO eCCHOHATBHBIX .
sanay MHTEJJIEKTYaJIbHBIX TEXHOJIOTUM, AJIs

pCHICHUS HpO(l)eCCI/IOHaJ'IBHBIX 3aaad

O6menpodeccrnoHanpHbIE
KOMIETSHIIUH

OIIK-4 Cnocoben
MPUMEHSTDH Ha
HpaKTI/IKe HOBBIC
Hay4HbIE€ TPUHIUIIBI
U METObI
HCCIICIOBaHUM

OIIK-4.B.1 BnaneTs HaBEIKAMH
MIPUMEHECHHSI HOBBIX HAYYHBIX TIPUHITUTIOB
Y METO/IOB MCCIIEOBAHUS ISl pEeLICHUs
npo¢eCCHOHANTBHBIX 3a]1a4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-5 Cnocoben
pa3pabarbiBaTh U
MOJICPHU3HUPOBATH
MPOrPaMMHOE U
anmaparHoe
obecrnieueHue
WH(pOPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpeMEHHOE
IIPOrpaMMHOE U ammapaTHoe o0ecrieyeHue
MH(OPMALIMOHHBIX U
aBTOMATHU3MPOBAHHBIX CUCTEM

OIIK-5.Y.] ymers MOOEpHU3UPOBATH
IIPOrpaMMHOE U anmapaTtHoe o0ecrieueHue
MH(OPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CHUCTEM JJIS
pereHust npoecCUOHAIBHBIX 3a/1a4
OIIK-5.B.1 B1ageTh HaBBIKAaMU pPa3pabOTKH
IIPOrPaMMHOTO U aNllapaTHOro
oOecnieyeHns HHPOPMALMOHHBIX U




ABTOMATU3UPOBAHHBIX CUCTEM JIJIsi
penieHust npoeCCHOHAIBHBIX 3a1a4
OIIK-6 Cniocoben
HUCCIIEN0BaTh OIIK-6.Y.1 ymMeTh NpOBOAUTH aHAIN3
COBpPEMEHHBIC COBPEMEHHBIX METOO0B U CPEICTB
mpoOIEMBI U METOABI | MH(DOPMATHUKHU IS PELIEHNS IPUKIIATHBIX
Oo6menpodeccnoHanbHbIC p . a Gop AP P a
MIPUKJIATHOMN 3a/1a4 pa3IM4HbIX KJIaCCOB
KOMIIETEHIIUH
UH(pOPMATUKH U OIIK-6.B.1 Bnanerh HaBbIKaMu
pa3BUTHS HccaeA0BaHus TPOOIeM U METOI0B
nH(pOPMAITMOHHOTO MPUKJIATHOW HHPOPMATUKHI
oOIecTBa

2.  Mecro aucuuniaussl B cTpykType Ol

JucuumnHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
[P U3YYEHUHU CIENYIOIIMNX AUCLUIIINH:

— «MaremaTH4ecKre METO/Ibl U MOJEIU IIPUHATHUS PELICHUI,

— «MeTo0I0THs ¥ TEXHOJIOTHUS IIPOCKTUPOBAHUS HH(OPMAIIMOHHBIX CHCTEM,

— «Yupasnenue UT-npoexramm».

3HaHMs, TOJYYEHHBbIE IPU U3YYEHUU MaTepuala AAaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS [IPU U3YYEHUU JAPYTUX JUCIUILINH:

— «ApXMUTEKTypa NpeANnpUATUI U HUHYOPMALIMOHHBIX CUCTEM,

— «lcnonb3oBaHue HCKYCCTBEHHOI'O MHTEJJIEKTa TpU pa3paboTKe MpOrpaMMHbBIX
IPOJYKTOBY,

— «OnruMu3anyst IpUHATHS PEIICHUN B YCIOBUIX HEONIPEAEIEHHOCTI Y.

3. O0beM U TPyA0EMKOCTh NUCIUILIUHBI
Jlanaple 00 0o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOU
paboTHI IO TUCIHTUINHE (M PaCIpeIe]ICHIE TOW TPYIOSMKOCTH 0 CEMECTpaM) MPeCTABIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboTbl Bcero ceMecTpam
No2
1 2 3
Oobwan mpyooemKocmep OUCHUUNTUHBL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 24 24
B TOM YHCIIE:

nexiuu (JI), (dac) 12 12

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 12 12

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

HK3aMeH, (4Jac) 9 9
CamocmosamenvHnas paboma, Bcero (Jac) 147 147
Buo npomesxcymounoit ammecmayuu: 3auer, 33 33
nudd. 3ager, sk3amen (3auer, udd. 3a4, Ik3.) ° ’




4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenuie TpyI10€MKOCTH JTUCHUIUIMHEI IO pa3/eiaM U BUAaM 3aHATHH.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBEICHBI B TabIuIIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCHMILIMHBI, UX TPYA0EMKOCTh

Jlexruu | 113 (C3) JIP KII/KP

(ae) | (sa0) | (uac) | (ac) | P12

Paznensl, TEMBI JUCLIMIIINHBI

Cemectp 2

Pazaen 1. OTinunTensHble 0COOCHHOCTH Pa3paboTKH
COBPEMEHHOI'0 IPOIPaMMHOTr0 00€CTIEYeHUS IS
peleHys 3a1a4 MalIMHHOTO 00y4€eHHsI, TUIIOBbIE
3aJa4i MAalIMHHOTO O0yUeHHS

Pa3nen 2. OcHOBHBIE NONOXXEHUS TEXHOJIOTUU
00y4JaeMBbIX UCKYCCTBEHHBIX HEHPOHHBIX ceTei
(UHCO).

Tewma 2.1. Tunossie ctpykTypsl MTHC 1 pemaemsie 1 12
3a1a4u.

Tewma 2.2. Crioco6s1 00yuenns MHC, popmupoBanue
00yYaroIuX U TECTOBBIX MACCHBOB JIAHHBIX.

Tema 2.3. CocoOBl KOHTPOJISI KaUuecTBa 00YUYCHHSI.

Pa3nen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus UTHC.

Tema 3.1. Anroput™ 00paTHOTO pacpOCTPaHCHUS 1 25
OIINOKH.

Tewma 3.2. Anroputmbl o0y4enuns cBeprounbix MHC.

Pa3nen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
WHCTPYMEHTAJIbHbIE CPEICTBA Pa3paboTKU 2 2 30
IpOrpaMMHOT0 o0ecTrieueHus ISl 3a/1a4 MAaIInHHOTO
o0OydeHwusl.

Paznen 5. CoBpeMeHHBIE TEXHOJIOTHUU pa3pabOTKU
MPOTrPaMMHOT0 OOecTieueHHs Ha TPUMEpPE PeIICHHsI
3a7a4 pacro3HaBaHKUs 00pa30B M PAaHKUPOBAHHS
AJIBTCPHATUB C MCIIOJIB30BAHUCM A3bIKa
nporpaMmmupoBanus Python u crieranu3npoBaHHBIX
OnbIMoTeK.

Hroro B cemecTpe: 12 12 147

Hroro 12 0 12 0 147

IIpakThueckass IOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
oOy4JarlolMMUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBHOMN 1€ TeTbHOCTBIO.

4.2. CopepxaHue pa3/ielioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3felioB U TeM JEKIIMOHHBIX 3aHITHI MMPUBEACHO B TabHIIE 4.

Ta6m/1ua 4 — COI[C PKAaHHUC Pa3[ICJIOB U TCM JICKIMOHHOI'O NUKJId

Howmep paznena HasBanue u cogepkaHue pa3iesioB U TEM JICKIMOHHBIX 3aHATHI

1 Omauyumenvruvle 0COOEHHOCMU PA3PAOOMKU NPOSPAMMHO20 0becnedeHus 0.
Ppeulens 3a0ay MAUWUHHO20 00Y4eHUs], MUNnosvle 3a0a4u MAUUHHO20 0OYYeHUs..

OcHoBBI MalIMHHOTO 00y4eHus. [IpeacraBnenue TaHHBIX U PU3HAKH,
MeTpuKH pacctosiHus. Kareropun mammanoro ooydenus. [Ipumepst

MPUKIIAJHBIX 33124 MAIIMHHOTO 00yueHus. [IpobaemMbl MalmMHHOT O




oOyueHus

Jlexums MpOBOAMTCS B MHTEPAKTUBHOU opme: Oecena ¢ JeMOHCTpallel ClaioB.

OCHOGHble NOJIOHCEHUA meXHoJlocUuUU 06yll(l€Mblx UCKYCCMBEHHbIX HelpoHHle cemeil
(MHC).

@dopMalibHBII HEWPOH, MHOTOCIIOMHbIE HEMPOHHBIE CETU. 3a7aun
KJaccu()UMKALMU U KIIACTePHU3aLHNHU, CTPYKTYpa 00yJaromeil BHIOOPKH.
Konrponupyemoe oOyuenue u camoopranuzanus. OyHKIMs MoTeps U
MaTpuIla HETOYHOCTEH KaK CPeJCTBa KOHTPOJIS KauecTBa 00ydeHusl.

Jlexmuist mpoBOAMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

Aneopummuyecxoe obecneuernue npoyedyp obyuenus MHC.

AJAroputM oOpaTHOTrO PACIPOCTPAHEHUSI OIIMOKH, AITOPUTMBI CBEPTOYHBIX
cll0eB. ANTrOpUTMbI camoopraHu3anuu. [IpumMeps! perieHus NpuKiIaaHbIX
3a7a4 KiIaccu(UKAIUK U KIacTepU3aLnu.

Jlek1us MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oeceia ¢ JEMOHCTPAIUEH CIaiI0B.

Cospemennble A3bIKU NPOSPAMMUPOBAHUSL U UHCTNPYMEHMATbHbIE CPeOCmBd
Paspabomxu npoepamMmHo20 obecneyeHus 015 3a0ay MAWUHHO20 00y4eHUs.

[TporpaMMHEIe cpecTBa ISl PEIICHUS 3a/1a9 MAITUHHOTO O0YYCHHS.
Crnenmanu3upoBaHHbIi 001aunbiii cepBuc Google Colab, 6ubnmnorexu
TensorFlow, Theano u ap.

TexHonoruu rmy6okoro o0y4yeHus Ha 6a3e cBepTOUHbIX ceTeil. Peanusanus
ceepTouyHoii cetu B TensorFlow. IToaroroBka HCXOHBIX JaHHBIX, CO3/JaHNE
GUIBTPOB U c10eB NOoABBIOOPKH. O0yUyeHne KIacCupUKaTopa, OLEHKa

3¢ (HEeKTUBHOCTH.

Jlek1iusi MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oecea ¢ ISMOHCTpaIUeH craioB.

Cospemennvle mexHor02UU paspadomKu HPOZPaAMMHO20 0becnedeHus Ha npumepe
peulenus 3a0ay pacno3Haeanus 00pasos u 2eHepayul mekCma ¢ UCHOIb308aHUeM
A3bIKA npozpamMmuposanus Python u cneyuanusuposanuvix oOubauomex.

OcHoBHI s13b1Ka porpammupoBanus Python. Ycranoska Python, paGora B
cpene Jupiter Notebook, Tunel nanabIx, 6ndbmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Onbanoreku TensorFlow, yctanoBka 6UOINOTEKH.

Pemenue npuknagueix 3anay NLP. Co3nanue cioBapsi, BEKTOPHOE
Mpe/icTaBlIeHHe TOKEHOB. TeXHOJIOruH MPOrpaMMHOM pa3pabOTKU
reHepaTropa TeKCTa Ha OCHOBE O0yUYEHHS.

Pemrenne nmpukiiagHeIxX 3a/1a4 MHOTOKPUTEPUAIBHOTO PAHKUPOBAHUS
aNnbTEPHATHUB. TEXHOJIOIMU IPOrPAMMHON peanu3aliy aaropurma
PaHXUPOBaHUS HA OCHOBE METO/A AHAJIN3a UEPAPXUM.

Jleknus mpoBOIUTCS B MHTEPAaKTUBHON popme: Oecena ¢ IeMOHCTpanuel claiios.

4.3.

[IpakTrueckue (CEeMHUHAPCKUE) 3aHATHUS

TeMmbl MpakTUYECKUX 3aHATHNA U UX TPYAOEMKOCTh IPUBEACHBI B Ta0HIIE 5.




Ta6mmma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) IIOATOTOBKH, |AUCLUI
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bceero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TabauIe 6.
Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 aux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyAOCMKOCT®, | MPAKTHHECKOH | pasaeiia
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
1 | TexHonorus nporpaMMHOM peaiu3alnuu
peleHus 3a/1aun Kiaaccu(pUKai JaHHbBIX 3 4
METOJIOM KOHTPOJIUPYEMOTO 00YUEHHUSI C
ucnoinbszoBanueM AI1 Python.
2 | TexHODIOrMM IPOrPaMMHON Pa3pabOTKU
npoueayp o0y4eHus: CBEpTOUHOM CEeTH C 3 5
ucnoznb3oBanueM SAII Python u TensorFlow.
3 | TexHonOruM NPOrpaMMHON peanu3anun 3 5
IIPOCTOr0 reHEPaTopa TEKCTa
4 | TexHonmoruu NporpaMMHON peanu3aiun
QJIrOpUTMa PaHXUPOBAHUS AIBTEPHATHB C 3 5
ucnosbs3oBanueM AI1 Python.
Bceero 12

4.5. BelnosHeHNE KypCcOBOTO MPOEKTa/ KypCOBOH pabOThI

VY4eOHBIM MJIAHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI U €€ TPYLOEMKOCTh PUBE/IEHBI B Tabnuie 7.

Tabmuna 7 — Bunbl camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bua camocrositensHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTnueckoro Marepuania 65 65

qucuuriaHbl (TO)

Kypcopoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[TonroroBka K TeKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)




Jomamuee 3ananue (/13)

Kontposbabie pabotsl 3a0unnkoB (KP3) 42 42

IToaroroska Kk npoMeXyTOYHOU
A POMEKYT 40 40

arrectaruu (I1A)
Bcero: 147 147

5. IlepedeHb yueOHO-METOIMYECKOTO 00ECIICYCHUS
JUISL CAMOCTOSITETIBHOM PaboThI 00YUArOIIUXCS 110 JUCHUILIHHE (MOYIIIO)
YueOHO-MEeTOJMUECKHE MaTepUabl U CaMOCTOSITENbHONW PabOThl 00YYaIOMIMXCS YKa3aHbl B
IL.II. pa3aesnoB 6-11.

6. IlepeueHb neyaTHBIX U AIEKTPOHHBIX YUEOHBIX N3JaHUI
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/1aHUI MpHBeieH B Tabaulle 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
HK3EMILIIPOB B
UIL{LI[JH;?{II))/eC bubnuorpaduueckas ccpiika 6H(6KH;)(;::KC
AJIEKTPOHHBIX
AK3EMILISIPOB)
https://znanium.com/catalog/ | K.JI.Ilenpo, B.Puuapt [loctpoenue cuctem
document?id=341080 MaIIMHHOTO 00y4YeHus Ha s3bike Python:

npaktuueckoe nocodue/ -M.: JIMK Ilpecc,

2016, -302 c.
https://znanium.com/catalog/ | 3narononsckuit J[.M. OcHOBBI
document?id=341232 MporpaMMHUpPOBaHUs Ha si3bIke Python:

Yyeonuk/ -M.: JIMK Ilpecc, 2017, - 284 c.
https://znantum.com/catalog/ | Pamxka C. Python u mamnaHoe oO0yueHue:
document?id=341047 npakTuieckoe nocooue/ -M.: JIMK Ilpecc,

2017, -418 c.

004 T 52 Tonmaues C.I'. TexHonorum nporpaMmMHoOI 5
peanu3anuu HeMPOCETEBBIX MOJICIICH ;| yueOHOe

nocooue/ CII6 : U3n-Bo 'YAIL 2022. - 138 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuenn AJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb 5SIEKTPOHHBIX O0pa30OBaTENbHBIX pPECYpCcOB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HanmenoBanue
http://lms.guap.ru/ Cucrema auctaniuonHoro ooyuenus ['Y AIL

https://guap.ru/c/regdocs/stands/uch | [IpaBuna opopmienus TekctoBbix JokymeHTOB 1o 'OCT 7.32
—2017,TOCT 2.105-2019.

https://lib.guap.ru/jirbis2/ DnekTponHbie pecypebl ['YAITL

8. IlepevyeHr MHMOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenpr mporpaMMHOro OOECIEUYCHHSI, HCHOJIB3YeMOro MpPHU OCYILECTBICHUU
00pa3oBaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.



https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c

[TepedyeHs UCTIOIB3yeMOT0 MPOTPAMMHOT0 OOECTIEYeHHS TIpeIcTaBiieH B Tabmuie 10.

Tabmuna 10— [lepeuers nporpamMmmMHOro 06ecredeHus

No /1 HaumenoBanue

Python

8.2. Ilepeuenp HH()OPMAMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTaBICH B
Tabauie 11.

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYLIECTBIICHHUSA
00pa3oBaTenbHOIO Mpoliecca Mo JUCHUIIIMHE, TIPe/ICTaBleH B Tabnuiel?2.

Ta6ymmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (npu HEOOXOUMOCTH )

JlexuMoHHas ayguTOpUs

2 | MynbTumMenuitHas IEeKIIMOHHAS ayIUTOPHS

10. Ouenounsle cpeacTBa JIIs IPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OIEHOYHBIX CPEACTBIJIA TPOBEACHHUS MPOMEXKYTOUHOW aTTecTaluu
00ydJaronuxcs mo IMCUUILTMHE TIpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB ISl IPOBEICHHsI TPOMEKYTOUYHOM aTTecTaliu

Bua npomexyTo4HON arTecTalnu [IepedyeHp OLICHOYHBIX CPEACTB

Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIC OUJIETHI™;
3agauu;

TecThl.

DK3aMeH

[Ipumeganue: *3x3amMeHaIMOHHBIE OUIIETH (YOPMHUPYIOTCS HAa OCHOBE BOIIPOCOB U 3a/1a4 TabIHIe! 15.

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YpOBHSI CHOPMHUPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTcsl 5-0ajuibHas MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas puBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOJIB30BATHCS
100-6amnpHas  mKala — MOAYJIBHO-PEMTHHTOBOM  CHCTEMBl  YHUBEPCUTETa,  IpaBHIIA
WCITOJIb30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIUHA

5-OayuIbHAs IKaIa




Or11eHKa KOMITETEHITUH

5-OayuIbHAs MIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTEHITHIA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepUal;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUUYECKOU
NeSATEILHOCTHIO HAIIPaBJICHUS;

— yMeJI0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIECHHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIUATH3UPOBAHHBIX TTOHITUH.

— npaBwIbHO BBIMOJIHWI OT 90% 10 100% TecTOBBIX 3aMaHui .

(XOpOLIO»
Ga4YTCHO»

OO0yuaromuiicst:

— TBEP/IO YCBOMJI MPOTPAMMHBIA MaTepHall, [PaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JESITEIBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIQJICET CUCTEMOM CIIEUAIN3UPOBAHHBIX MOHITHH.

— OPaBUILHO BBIMOIHUI OT 70% 10 89% TeCTOBBIX 3aJaHUi .

«yZI0BJIETBOPUTEITHHOY
«BaYTEHO»

— o0yyarouuiicss yCBOMJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpascCh HAa 3HAHUS TOJBKO OCHOBHOU
JUTEpaTyphl;

— JIOMYCKaeT HECYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;

— WCTIBITBIBAET 3aTPYAHEHUS] B NPAKTHYECKOM MPUMEHEHUH 3HAHHM
HAINpaBJICHUS,

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B GOopMyIHMpOBAaHUU BBIBOJOB U 0000IIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIIMATM3UPOBAHHBIX MOHITHH.

— NIPABHIILHO BBIMOIHII OT 51% 110 69% TeCTOBBIX 3aJaHUi .

«HEY/IOBJICTBOPHUTEIIEHO»
«HE 3a4YTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,

— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
pPacCMOTpPEHHUH MPOOJIEM B KOHKPETHOM HAlpPaBIICHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHUIA;

— HEe MOKET apryMEHTHPOBATh HAYYHBIE TTOTOXKEHUS;

— He (pOopMyIHpYET BHIBOJOB U 00OOIICHHIH.

— IPaBUJILHO BBIMOJTHWI MeHee S 1% TecTOBBIX 3aaHuil .

10.3. TunoBble KOHTPOJIbHBIE 3aJaHHsI WM WHbIE MaTEePUAIbI.
Bomnpocs! (3agaun) ass 9K3aMeHa mpeJicTaBiIeHbl B Ta0iuie 15.

Tabmuma 15 — Borpocs! (3amaun) s 9K3aMeHa

No /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHIMKaTOpa

1 MamuHHOe 00y4eHus! — HalpaBJIeHUue pa3BUTHS OIIK-2.3.1
MCKYCCTBEHHOT'O MHTEJJIEKTa

2 OcHOBHBIE 33/1a4l MAIIMHHOTO 00yUYEeHHUsI. OIIK-2.¥.1

3 MeToanky MOArOTOBKH UCXOAHBIX JAHHBIX JJISI MAIITHHHOTO OIIK-2.B.1
o0yueHusl.

4 OCHOBHBIE MOJIOKEHHSI TEOPUHU UCKYCCTBEHHBIX HEUPOHHBIX OIIK-4.B.1
cereit (MHC)

5 Mertonbl 06yuenust MUHC «c yuutenem» u «0e3 yauTessi». OIIK-5.3.1

6 Anroput™M 00paTHOTO PACTIPOCTPAHCHUS OIUOKH. OIIK-5.VY.1




7 Bri6op ¢yHkumu noteps npu 00y4eHuu u GopMUpoOBaHHE OIIK-5.B.1
MaTPUIIBl HETOYHOCTEHA.

8 Anroputrmbl o0yueHus: camoopranuzyrommuxcs MTHC. OIIK-6.V.1

9 TexHonoruu nporpaMMHON peaaru3aliid MHOTOCIONHBIX OIIK-6.B.1
HNHC.

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3auerta / audd. 3adera
Konx
Ne i/t [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera HHIKATOPA

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

[lepedyeHp TeM AJis1 BBIOJTHEHUS KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl IMPEICTABIICHBI
B Tadmuite 17.
Tabnuua 17 — [lepeueHb TeM /sl BBIIOJTHEHUsI KYPCOBOT'O MPOEKTa / KypCOBOI pabOThI

No 11/ [IpumMepHBIi TepeyeHb TeM VIS BBIIIOJIHEHUS KypCOBOTO MIPOEKTa/ KypCOBOM
B paboTHI
Y4eOHBIM IITAaHOM HE MPEAYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

MpeICTaBJICHBI B TaOymie 18.

Tabnuna 18 — [IpumepHbIi epeyeHb BOPOCOB JJIs TECTOB

No /1t

IIpuMepHBIii IepedeHs BOIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1

[IpounTaiite TeKCT U BBIOEPUTE IPABUIILHBIN OTBET.
VYKaxuTe 3HaUCHHUE TEPMUHA «Pa3MEUCHHbIE 00yUYarOINe JaHHbIE)?
1. B oOyuaromieii BEIOOpKE Ka)IbIi KJIacC COJEPKUT OJMHAKOBOE KOJIMUECTBO
IPUMEPOB
2. Kaxapli KJacc B 00yyaromieil BBIOOPKE COAEPIKUT 3aJaHHOE KOJIMYECTBO
NPUMEPOB
3. KkaxaoMy npuMepy B oOydaromieil BEIOOpKe NPHCBOSHA METKa Kiiacca
4. xaxmoMy npuMepy B o6ydaromeil BIGOpKe MOCTABIEHA B COOTBETCTBUE
Pa3MepHOCTb BEKTOPA IPU3HAKOB

OIlK-2.3.1

[IpounTaiite TeKCT, BBIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA
HasoBute 3Tansl 00y4eHust HCKYCCTBEHHOW HEHPOHHON CETH METO/I0M 00paTHOTO
pacIpocTpaHeHus OIIHOKH

1. aTan pacyera pyHKIMOHAJIBHOTO CHI'HaJA (OT BXOJa K BEIXOAY)

2. 3Tan pacyera OIKOOK BO BHYTPEHHHUX CJIOSIX CETH (OT BBIXOJa KO BXO/Y)

3. oTam pacyera KOJMYECTBA HEHPOHOB B CKPBITHIX CIOSX

4. 5Tan KOPPEKTUPOBKH BECOBBIX KOIPPHUIIMEHTOB MEKHEHPOHHBIX CBSI3eH

5. 3Taln KOPPEKTHPOBKU 00yUarOIIETO IpHUMepa

OIlK-2.3.1

HpoanaﬁTe TCKCT, BBI6CpI/ITe IMpaBUJILHBIC BApUAHTBI OTBETA
Ykaxkure 11eb BBIIOIHEHUs ONepalys CBEPTKU ABYMEPHON KapThl IPU3HAKOB C
HCTIONB30BaHUEM SIpa PA3MEPHOCTBIO NXN B CBEPTOYHBIX HEUPOHHBIX CETAX

1. TIpeobOpazoBaHue ABYMEPHBIX H300paKEHHH B TPEXMEPHBIE

2. BblaeneHue JIOKaJIbHBIX MIPU3HAKOB B IBYMEPHBIX H300paKEHUIX

3. YBenuueHHe KOHTpacTa NU300paKeHHs

4. VYMeHbIICHHE pa3MEPHOCTH H300pakeHNs B N pa3

OIIK-2.V.1

IIpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaX 101 MO3ULIMHU, JaHHOH B JIEBOM
CTOJIOTIE, TOIOEPHUTE COOTBETCTBYIOIIYIO TIO3UIIUIO B TIPABOM CTOJIOIE. 3aluIInTe
BBIOpaHHBIC ITU(PHI TIOJT COOTBETCTBYIOINMHU OYKBaMH

JLJ1s OTLICHKH KadecTBa MOJISNN B 33/1a4aX MAIIMHHOTO O0YYCHHUS UCTIONB3YIOTCS
pasnuuHble MeTpuKH. COOTHECHTE Ha3BaHNE METPHUKH C ee (OpMyIION pacdera, eciu:
TP — K051-BO MCTHHHO TOJIOKUTENIBHBIX PE3yIbTaTOB KIIACCH(PUKAIIIT

TN - K0JI-BO HCTMHHO OTPHLATEIBHBIX PE3YJIbTATOB KIaCCH(UKALNU

OIIK-2.V.1




FP — K0J1-BO J105KHO IOJIOJKHMTEIbHBIX PE3yJIbTAaTOB Knaccn(bnxaunn
FN — k071-BO JI03XHO OTPpULATCIIBHBIX PE3YJILTATOB Knaccn(l)nxaunn

Ha3zBanue metpuku dopmylia pacuera METPUKH
1 Precision A (TP+TN)/(TP+TN+FP+FN)
2 Recall b TP/(TP+FN)
3 Accuracy B TP/(TP+FP)
[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)K/101 MO3UIUH, OIIK-2.B.1
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MO3HIIHIO B
MPaBOM CTOJIOIE. 3aUIINUTE BRIOPaHHBIC TIU(PHI TI0]T
COOTBETCTBYIOUIMMHU OYKBaMHU.
B OJHOM CJI0C CBepTO‘-IHOﬁ HeﬁpOHHOI;II CCTHU PCATIM3YIOTCA TPU CTAaHAAPTHBIX OINCpaIlUuu.
CoortHecure CoACpIKaHUEC onepaliii B CBEPTOYHOM CJIOC HeﬁpOHHOﬁ CCTHU C €€
MPUHATHIM 0003HAYCHUEM:
CoJiepKaHue onepaiuu O0o03Hauenue
1 CBEpTKa KapThl IPU3HAKOB A Relu
CBEPTOYHBIM SJIPOM
2 YMEHBIIIEHNE PAa3MEPHOCTH KaPThI b MaxPooling
MPU3HAKOB
3 HETMHEHHOE peodpa3zoBaHue B Conv2D
MAacCHBa KapThl MPU3HAKOB
[Ipouuraiite TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kaxk1011 mo3unum, OIIK-4.B.1
JTAaHHOU B JIEBOM CTOJIO1IE, IOI0EPUTE COOTBETCTBYIOLYIO MTO3UIIUIO B
MPaBOM CTOJIOIE. 3aUIINUTE BIOPaHHBIC IIU(PHI 0T
COOTBETCTBYIOIIUMHU OYKBaMH.
B mammHaHOM 06y‘ICHI/II/I Ipu pCHICHUH 3a1a4N maccmbnxaunn HCIIOJBb3YETCA METO
IpAMOro KOAUPOBaHUA KIIACCOB. Hpez[nonaraeTcsl, YTO B MaCCHUBE 06yqa}ou_u/1x JaHHBIX
€CTh MNPUMEPLI, OTHOCAIIUECA K UCTBIPEM KJIaCCaM. CoortHecure HOMCD KJIacca U e€ro
KOAOBOC IMPCACTABJICHUC.
HOMep KJ1acca KO,I[OBOC MpCACTABJICHUC
1 Kimace Ne 1 A 0001
2 Kiacc Ne 2 b 0010
3 Kiacc Ne 3 B 0100
Kiacc Ne 4 r 1000
[IpounTaiite TEKCT M yCTaHOBUTE COOTBEeTCTBUE. K Kak101 mo3unuy, OIlK-4.B.1
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HUIINIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BIOPaHHBIC TIU(PHI TI0]T
COOTBETCTBYIOIIUMHU OYKBaMH.
B 3agadyax MaIHI/IHHOﬁ O6pa60TKI/I €CTCCTBCHHOI'O fA3bIKa UCHOJIL3YCTCA pAA Hpoueayp,
IpeoOpa3yIomuX TEKCT B YHCIOBYIO popmy. CooTHECHTE cosiepKaHNe ITUX IPOLETYp
C UX HA3BAHHUEM.
ConepxaHue nIpouesypsl HazBanue
1 Pa3z0Ouenue tekcra Ha A JleMMuHT
TEKCTOBBIE STMHUIIBI (CIIOBA)
2 IIpuBenenue TEKCTOBBIX b Toxkenuzamus
eauHHUII (CJIOB) K 6a30BOH
dhopme
3 BekTropu3zanus TEKCTOBBIX B Kocunycunoe nmonobue
€ IVHMI]
4 Brruncnenue mepst r dopmupoBaHne 3MOSITUHTOB
CMBICIIOBOM CXO0XKECTH
TEKCTOBBIX €AMHHII (CJIOB)
[IpouunTaiiTe TEKCT U YCTAHOBUTE MOCJIEI0BATEIbHOCTD. 3aMUILINTE OIIK-4.B.1

COOTBETCTBYIOIIYIO IMOCIEA0BATEIIBHOCTh OYKB CJIeBa HAIPaBo.
PacnionoxuTe creayrolue dTarbl IpeoOpa3oBaHusi TEKCTa B MOPSIIKE UX peau3alii B
MOJIeJIM TeHEePaTHBHOTO TpaHchopmMepa:




A) ChopMHUpOBATH YUCIOBBIC BEKTOPA (3IMOCIIMHTH) TOKCHOB

B) IIpeoOpazoBaTh UCXOMHBIC JaHHBIC (TCKCTOBYIO a0CIIEI0BATEIBHOCTE) B HA0OD
B) Co31aTh KOHTEKCTYaIM3UPOBAHHBIC SMOCIMHTH C IOMOIIIBIO

JIUHEWHBIX KOMOMHAIMIA UCXOIHBIX SMOCIMHTOB (MEXaHU3M BHUMAHUS )
TOKEHOB

I') [IpuMeHUTH MO3UITMOHHOE KOUPOBAHUE K SMOCIIMHTaM

1) Hopmanm3oBats SMOeIIHHTH

E) Bbrauciuth BeposSTHOCTH BEIOOpa Ka)KIOTO TOKEHA CIIOBaps B KauecCTBE
MIPOJOIDKCHHS TEKCTOBOU TOCIIEI0BATEIEHOCTH

[TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000OCHOBAHHBII OTBET
Z[aﬁTe OIIpEACICHUEC Q)yHKHI/II/I IMOTCPb, I/ICHOHL3yeM0ﬁ B MalllMHHOM 06y'{eHI/II/I
METOJIOM KOHTPOJIUPYEMOTO 00yUCHHUS

(DyHKIII/ISI NOTEPb B KAUCCTBC apTYMCHTOB ITPUHUMACT 3HAUYCHNUC Ha BbIXOAC 06yqaeM0171
MOA€JIN U UCTUHHOC 3HAYCHUEC, KOTOPOC MOJCIIb J0JI’KHA ObLIa OBI BCPHYTH, U
BBIYMCIISET OLICHKY PACCTOSHMS MEXAY HUMH, OTPAYKAOILYIO, HACKOJIBKO XOPOIIO
MOJIENb KIacCH(UIMPYET NAHHBIN STAIOHHBIA IpUMep.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT U 3aNUIIUTE Pa3BEPHYTHI 000OCHOBAHHBII OTBET
INToxaxkuTe OCHOBHOE OTIMYUE MEXKYy METOJAMU 00YUEHHUS «C YUUTENIeM» U 00ydeHUs
«C MOAKPEILICHUEM.

ITpu o0yueHUH «C yuuTeIeM» UCXOJHbIE JaHHbIE IPEIOCTAaBILIOTCA B BUe Habopa
YHCIIOBBIX IPUMEPOB "BXOJHBIE JaHHBIC-IPaBIIIBHBIN OTBET". B pe3ynbrare cpaBHEHUS
TEKYIIEro OTBETA C MPaBUIBHBIM (popMHUpyeTCs 3HAUCHUE (DYHKIIUH IOTEPh, KOTOPOE
UCTIONB3YyeTCs B KaYECTBE BXOAHOTO MapaMeTpa Al AITOPUTMa 00ydeHHS.

ITpu 0OyueHNN «c NOAKPETICHUEM» PaBIIbHBIE OTBETHI HE MPEI0CTAaBIISIOTCS.
OOy4aemast MOZIETb B3aUMOJICHCTBYET CO «CPEROi» OT KOTOPOH MOIy4aeT CTUMYJIbI B
BHUJIE «HATpa/bl/HaKa3aHus». Moaens o0yJaeTcs NpelIpHHAMATh IEHCTBHS, KOTOPbIE
MaKCHMHU3HUPYIOT «HArpamy».

OIIK-4.B.1

11

[IpounTaiite TEKCT U BBIOEPUTE IPABUIILHBIN OTBET.
OOBsICHUTE COzep)KaTelIbHOE 3HauYeHHE Mapamerpa «CcKopocTh oOydenus» (learning
rate) MOJICNTH B arOPUTME OOPATHOIO PacpOCTPaHEHHS OIIHOKH:
1. MHAGKC TPOU3BOJMTEIBHOCTH BBIYHCIUTENBHBIX CPEICTB, PEATH3YIOLIHX
npouecc o0y4eHus
2. ko3pdunmueHT B QopMylie pacdera MPHUPAIICHHS BECOBBIX KOA(PPHUIMESHTOB
MEXHEUPOHHBIX CBSI3EH
3. BpeMsi, 3aTpayeHHOE Ha OJMH LUKJI (3M0XY) 00yYESHUS MOJCIH
4. BpeMms, 3aTpadeHHOE Ha 00y4eHHe MOJIENH Ha OJJHOM 00y4arolieM IpuMepe

OIIK-5.3.1

12

[IpounTaiite TeKCT, BBIOEpUTE PABUIIbHBIE BAPUAHTHI OTBETA
HazoBwurte 11e7h BRIIOTHEHUS ONepaIys CyOaucKpeTH3anuu (pooling) B CBEePTOYHBIX
HEUPOHHBIX CEeTAX:

1. ynaneHue IIryMOBOW COCTABIISIOIICH HA KapTe MPU3HAKOB

2. ycuJIeHHsl KOHTpAcTa KapThl IPU3HAKOB

3. cokpanieHHe pa3Mepa KapThl IPHU3HAKOB

4. BbIJIeNICHUE I'PAJIMCHTOB TIepera ia spKOCTH Ha KapTe MPU3HAKOB

OIIK-5.3.1

13

[IpounTaiite TEKCT U BBIOEPUTE IPABUIIBLHBIN OTBET.
JUi1st KOHTPOJIS poLiecca MAIIMHHOTO 00YUYEeHHsI BECh MACCUB MPHUMEPOB Pa3IelsIIoT Ha
00y4arOLIyI0 U KOHTPOJIBHYIO BEIOOPKH. B mporecce 00ydeHUs MOIeNTi 3HaYCHHS
(GYHKLIUH TTOTEPh, BBIYUCIIIEMbIC TS 00yYaroleil BHIOOPKH MOTYT YMEHBILATHCS, HO
TPH ATOM BO3pacTaTh JJIsl KOHTPOIBHOH BEIOOpKH. Ha3oBHUTE TEPMUH, KOTOPBIM
XapaKTepU3yeTcs pe3yabTaT 00ydeHHs MOJEIH B 9TOM ClIydae.

1. Mmogens o0y4eHa

2. MoJieNb niepeodydeHa

3. Mojenb HeoOyuaema

4. MoJenb mapau3oBaHa

OIIK-5.Y.1

14

[IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BADHAHTHI OTBETA
Ompenenure Kakue MPOrpaMMHBIE CPEICTBA UCTIONB3YIOTCS JUIS
peanu3aiy MoJieneil TIIyooKoro ooydeHus:

1. Keras

2. SolidWorks
3. TensorFlow
4. Theano

5. Sup

OIIK-5.V.1




15 IIpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCTBUE. K Kax 101 no3uuuy, OIIK-5.B.1
HaHHOﬁ B JICBOM CTOJ'I6I_IC, HOI[6epI/ITC COOTBETCTBYIOIYIO ITO3UIHUIO B
MIPaBOM CTOJIOLE. 3anHUIIuTe BEIOpaHHbIE UG PHI 1101
COOTBCTCTBYIOIIIUMHU 6YKB3MI/I.

B coBpeMeHHBIX cucTeMaxX MAIIMHHOTO 00YYEeHUS UCTIONB3YIOT TEH30PHI B KaUeCTBe
OCHOBHOH CTPYKTYpbI IIPECTAaBICHUS JaHHBIX. TeH30pbl — 3T0 0000IIEHHEe MATPULL C
IIPOM3BOJILHBIM KOJIMYECTBOM M3MepeHuit (oceit). KommuecTBo ocell onpenessier panr
Ten3opa. COOTHECUTE TUII PEICTABISIEMbIX JaHHBIX U TpeOyeMbIH paHT TeH30pa.
Tun gaHHBIX Panr teH3opa
1 BpemeHnHOU pal e:xxeqHEBOU perucTpauuu | A 4
aTMoc(epHOro AaBJICHUS
2 MoHoxpoMmHOe n3o0paxenue (0J1H KaHan | | 3
1BeTa)
3 [[BeTHOE M300pakeHne (TpH KaHaNa IIBeTa) | B 2
4 LBeTHOI BUnEOPSIA T

16 [IpounTaiite TEKCT U BHIOEPUTE IPABUIBHBIN OTBET. OIIK-6.Y.1
B 3amayax 00pabOTKH TEKCTOB HA eCTECTBEHHOM si3bIke (NLP) TeKCTOBEIC €MHHIIBI
(TOKeHBI) MPeoOPazyITCs B YHCIOBYIO BEKTOpHYIO hopmy. HazoBure meTpuky,
KOTOpast UCTIOJIb3YCTCA JJId BHIYUCIICHUS MEPhI CMBICIIOBO# 6J'H/I3OCTI/I JABYX TOKCHOB.

1. nexkapToBO paccTOsSHHE

2. KOCHHYCHOE mojobue

3. paccTosiHue XeMMHHra

4. paccrosune Maxananobuca

17 [IpounTaiite TEKCT U BBIOEPUTE IPABUIBHBIN OTBET. OIIK-6.Y.1
B 3amauax KOHTPOIMPYEMOro MalIMHHOTO 00y4eHUs Il HaCTPOHKHU IapaMeTpoB
MOJIEIIH UCTIONBb3YeTCsl 3HaYeHUE (QYHKIHMH «0Tepb». OOBSICHUTE COAepIKATEILHOE
3HaueHHe 3TON (PYHKIMOHAIBLHOM 3aBUCHMOCTH.

1. ¢dyHKUIMOHATIBHAA 3aBUCUMOCTbH, OTpaKaroIas 3aTpaTsl BpEeMEHH Ha 00ydeHHe
MOAeN!

2. (yHKUHMOHANBHAS 3aBHCHMOCTb, ONPEACIISIONIAs Pa3IMIHe MEK/TY JKeJIaeMbIM
Y TEKYIHM BBIXOJOM MOJEIH

3. (byHKUMOHANBHAS 3aBUCHMOCTB, OTPAXKAOIIAs KOJIMYECTBO BBIYUCIHTEIBHBIX
ornepanuii, MPOU3BEICHHBIX B IPOLEcce 00yIESHHS MOICIH

4. ¢yHKIMS, OTPAXKAIOMIAS 3aBHCUMOCT MEKIY KOTNYECTBOM HACTPANBAEMBIX
napaMeTpoB MOJCIIN U I[OCTHFHyTOﬁ TOYHOCTBIO €€ OGy‘IeHI/IH.

18 IIpounTaiite TEKCT U ycTaHOBUTE cOOTBeTCTBUE. K Kak10i1 mo3unumy, OIIK-6.VY.1
JTAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
IIPaBOM cTOJIO1E. 3anHIIUTe BEIOpaHHbIE OYKBBI 1101
COOTBETCTBYIOIINMH ITU(paMHU.

[Tpu 00y4ueHNN HEUPOHHBIX CETEH MCTIONIB3YIOTCS TaKUEe METOBI O0yUIECHHUS KaK
«o0ydeHue ¢ yautesneMm» u «o0ydenue 6e3 yuurensy. Kaxapiii MeTo1 mpuMeHseTCs
JUTA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHSIEMBIF METOJT O0yUICHHS.
3amauga Merton oOyueHus
1 Knaccudukarus. Onpenenuts NpuHAAISKHOCT | A Obyuenue ¢
00beKTa K OJTHOMY M3 U3BECTHBIX KJIACCOB. yUHUTENEM
2 Knacrepuzanus. Pasnenenue 6onpmoro maccuBa | b OOyuenue
JIAHHBIX HA KaT€rOpUH 10 331aHHOMY ITPU3HAKY. 0e3 yunrens
3 IIporuos. ITocTpoenue perpeccHOHHON
3aBUCHMOCTH Ha Pa3MEUCHHBIX JaHHBIX.
4 BrisBnenue acconuanuii. Haxoxnenue csizeit
MEXIy 00beKTaMH Pa3HBIX KaTerOpHi,
HarpuMmep, peKOMEHAALMS TOBAPOB B
JOTIOJIHEHHE K KYTUICHHBIM
19 [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka) 1011 MO3UIINH, OIIK-6.B.1

JTAHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBOM CTOJIOIE. 3aMUIINUTE BRIOPaHHBIC TU(PHI TI0]T
COOTBETCTBYIOUIMMHU OYKBaMHU.




B 3ajgavax mMammHHON 00paOOTKH €CTECTBEHHOTO S3bIKa UCIIOIb3YETCsl TEPMUHOJIOTHS,
C TIOMOIIBIO KOTOPOH 0003HayaroTCs hparMeHThl 00padbaTHIBAEMOrO TEKCTA.
CooTHecHTe coJiep)KaHNe TEKCTOBBIX ()ParMEHTOB C X Ha3BaHUEM.

TekcTOBBIN (parMeHT HasBanue

1 TEKCTOBas eUHUIA (CUMBOJI, CJIOBO, A JOKYMEHT
CII0BOCOUYETAHUE, NPEeTI0KEHUE U T.1.)

2 yNopsAA04YeHHasi COBOKYITHOCTh b TOKEH
YHUKQJIBHBIX TOKEHOB

3 COBOKYTIHOCTh TOKEHOB, KOTOpBIE B CJIOBaph
IIPUHAJUIEKAT OJHOM CMBICIIOBOU
MIOCJIEA0BATEIHHOCTH

4 TeHepallbHask COBOKYITHOCTE BCEX r KOpIIyC
JOKYMEHTOB

20 [IpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEAOBATEIbHOCTD. 3AMUIINTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO ITOCICAOBATCIIBHOCTD 6YKB CJICBA HaIIpaBO

AnropuT™ 00y4eHHs MOAEIH HEHPOHHOH CETH C MTOMOIIBIO IPOLETyphl 00paTHOTO
pacIpocTpaHEeHHs! OMIMOKH BEITOIHIETCS UKIMYECKH M Ha KaXKJOM UKIIe
IIpegycMaTpUBacT Pealn3aluio HHCTPYKIUiL. PacronoxuTe 3T HHCTPYKIMU B MIOPSAKE
UX BBINOJIHEHHUSI.

A) BeraucnnTs 3HaU€HHS OMMOOK JUTS BCEX HEHPOHOB BBIXOIHOTO CIIOSI CETH.

B) IlocnenoBaTenbHO BEIYUCIUTD 3HAUEHUS OMIMOOK I BCEX y3JIOB CKPBITHIX CIOCB U
BXOJHOTO CJIOS HEUPOHHOM CETH.

B) Ilogathk Ha BXOBI CETH OYEPEIHOM ITAJOHHBIN 0Opa3el] U3 00yJarorieil BBIOOPKH U
paccuMTaTh 3Ha4CHMSI Ha BBIXOJE BCEX Y3JI0B HEMPOHHOMU CETH.

I') CkoppeKTHpOBaTh BCE BECOBBIC KOA(PPHUITUCHTHI.

J1) Berauciuth npupanieHus BECOBBIX KO3 (UIMEHTOB AJIsl BCeX Y3JI0B HEHPOHHOM
CETH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00yd4eHus1, IpeICcTaBlIeHbl B Tabmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No i/t [TepeyeHb KOHTPOJIBHBIX PabOT

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLENYphl  OLEHUBAHUSA
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMHUpPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuueckue yka3zaHus sl 00 yJarOIIMXCS 0 OCBOCHUIO JUCITUTIITHHBI

11.1. Meronuyeckue yKazaHus Mg OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIINX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUHU. JIEKIMs pacKpbIBaeT MOHATUWHBINA amnmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa;




— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOI pabOThl COBMECTHO € MPENOIaBaTEIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOT'O MBIILIJICHUS.

— MOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TO/IBI;

— Hay4yuTbhCS METOJMYECKH 00padarbiBaTh MaTepuasl (BBIACHATH TJIABHBIE MBICITH H
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B PAa3IMYHBIX
dbopmynHupoBKax);

— TOJIyueHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIAATHCA JEMOHCTpauuend CIaiJoB H
UCIOJIb30BAaHUEM DAa3aTOYHOI0 MaTepuajia IpH IPOBEIEHUH KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIUNOHHOIO MaTeprara:

—  Pazoen 1. Omnuuumenvivie 0COOEHHOCMU PAPAOOMKU NPOSPAMMHO20 00ecnedeHust OJisl PeUeHus.
3004y MAWUHHO20 O00YYeHusi, Mmunosvle 3a0ayu MawlunHo2o o0byuenus. PaccMarpuBaroTCs
BOIIPOCHI, KACAIOIIMECS] OCHOB MAaIlIMHHOTO OOYy4YeHUs, MPEJCTAaBICHUE NAHHBIX, BBIICICHUS
MIPU3HAKOB HCIIOJIb30BAaHUSA METPUK paccTosHus. Jlaercs mpencraBieHne 00 OCHOBHBIX
KaTeropusix MAaIIMHHOTO OOYYEeHHs, pacCMaTpPUBAIOTCS MPUMEPHl NPHUKIAAHBIX 33134
MaIIMHHOTO 00y4YeHUs ¥ MpoOIeMbl MAIIMHHOTO O0yYEHUSI.

— Pazoen 2. OcnosHvle NON0INCEHUS MEXHONOSUU O0OVHAEMBIX UCKYCCMBEHHBIX HEUPOHHLIX cemell
(MHC). [aetcsa mpeacTaBieHUE 00 OCHOBaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJUTCS
noHsTue GopMansHOro HelipoHa. PaccMaTpuBarOTCs TUTIOBBIE CTPYKTYPHI - MHOTOCTIOMHBIE U
CaMOOpPraHU3YIOIIHUECS HEUPOHHBIE CETHU U CBSI3b C METOIAMH MX 00YUYEHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HMHC. PaccmarpuBaroTcs
METOJMYECKHE OCOOCHHOCTH OOydeHus:: C yuutenem u 0e3 yuurens. [logpoOGHo
paccMaTpuBaeTcs aITOPUTM OOPATHOTO  PaCIpOCTPAHEHUS] OIMUOKA U alTOPUTMBI
camoopranuzanuu. OcBemarTcss METOANYECKUE BOPOCHI MOATOTOBKUA UCXOJHBIX JTAHHBIX U
paccMaTpUBAIOTCS  MPHUMEpPHl  pEIIeHUs  NPUKIAJHBIX  3afady  KJacCH(PUKAUU |
ABTOMAaTUYECKOU KJIACTEpU3ALMUA U MHOTOKPUTEPUATIBHOIO PAH)KUPOBAHUS aJIbTEPHATHB.

— Pasoen 4. Cospemennvie A3bIKU NPOPAMMUPOBAHUS U UHCIPYMEHMATIbHbIE CPEOCMEA pazpabomxu
NpopamMMHO20 obecneyenusi Onsi 30044 MauiuHHO20 00yuenus. JlaeTcst 0030p MPOTrpaMMHBIX
CPEICTB Il PEIIeHHs 3a7a4 MamuHHOTO o0ydeHuss u OmOmmorek TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexHono2uu paspabomru HPOSPAMMHO20 obecnedenuss Ha npumepe
peutenus 3a0ay pacno3Hasanus 00pazoe ¢ UCNOAb308AHUEM S3bIKA Hpocpammuposanus Python u
cneyuanusuposannvix oubnuomex. PaccMaTpUBAIOTCA MPAKTUYECKHE BOMPOCHI TEXHOJOTHH
pa3pabOTKH MPOTrPaMMHOTO 00ECTICUEHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., oCHOBBI mporpaMMHpoBaHUsI Ha
Python, paGoTa ¢ Tumamu nanueix, Oubmmorexka NumPy;

- bubmnoreka TensorFlow , ee Ha3HaYeHHE K BO3MOKHOCTH;

— TexHomoruu  TPOrpaMMHONM  pa3pabOTKM  OMHApHBIX W MHOTOKJIACCOBBIX
kiaccuukaropos. Pemenue npukiaaHpIx 3a1ad 00pabOTKH TEKCTOBON MH(DOpMAITUH.



— TexHomoruu  MpPOrpaMMHON  pa3pabOTKH  ajiropuTMa  MHOTOKPUTEPHAIBHOT'O
paHKUpPOBaHHS aTbTEPHATUB. PellieHrne MpUKIIaIHbIX 3a/1a4 PAHKUPOBAHHUS.

— Texnomorun riryobokoro o0y4deHus Ha 6a3e CBEpPTOUHBIX ceTeil. Peanu3amnms cBepTOYHOM
cetu B TensorFlow. IloaroroBka WCXOIHBIX IAHHBIX, CO3/aHHE (QUIBTPOB M CIOEB
noaBeIOOpKU. OO0yueHune kiaccudukaropa, oreHka 3GPEeKTUBHOCTH

11.2. Meronnyeckue yka3aHus s O0y4YaroMIMXCs MO YYaCTUIO B CEMUHAPAX (VueOHbIM
NJIAHOM NO OAHHOU OUCYUNTIUHE HE NPEOYCMOMPEHO)

11.3. Meronnveckue yka3zaHUs sl OOYYAIOMIMXCS MO TMPOXOXICHUIO MPAKTUYCCKUX
3aHATUHN (YYeOHLIM NIAHOM NO OAHHOU OUCYUNIUHE He NPedyCMOMPEHO)

11.4. Meronnyeckue yka3zaHus i1 OOYYalOIIMXCS IO BBINOJIHEHUIO JITAOOPATOPHBIX
pabor.

B xozme BeImomHEHHS Ja0OpPaTOPHBIX paboT OOydYaroOmMHCS [OJKEH YIrIIyOuTh W
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopaTtopHbBIX padoOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeneisieMoil y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3allds TEOPETUYECKHX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OPMAIMH 110 U3yd4aeMOH AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TDe6OBaHI/I${ K IPpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT

Jlabopamopnas paboma Nel

TexHOJIOTHS TPOTPAMMHON peaTM3aIiy JJIs PEIICHUs 3a1a9d Ki1acCu(DUKAINK JTaHHBIX
METOJIOM KOHTPOJIHPYEMOTro OOyueHHUsl C MCMOJIb30BaHUEM SI3bIKa mporpammupoBanusi Python B
obmauynoit cpene Google Colab. BapuaHThl MCXOIHBIX JaHHBIX COJIEPKATCS B METOIUUYECKUX
YKa3aHUSX K BHITOJHEHHIO TA00OpaTOPHOU PabOTHI.

Jlabopamopnas paboma Ne2

TexHonoruu mporpaMMHON pa3pabOTKHU MpoLenyp TIyOOKOro oOy4deHHs CBEPTOYHOM
CeTH C HCIOJb30BaHUEM s3blKa mporpammupoBanust Python u TensorFlow B o0naunoil cpene
Google Colab. BapuaHTbl HCXOJHBIX JaHHBIX COJEPXKATCA B METOAMYECKHX YKa3aHMAX K
BBITIOJTHEHHIO JTA0OPATOPHOU pabOTHI.

Jlabopamopnas paboma Ne3

TexHONOTMM TIPOrPaMMHOM pean3alui alropuTMa 00y4aeMoro reHepaTopa TEKCTa C
UCTIOJIb30BaHUEM sI3bIKa ITporpaMmupoBanus Python. BapuaHTbl HCXOMHBIX TaHHBIX COJEpKATCS
B METOJIMYECKHUX YKa3aHUAX K BBIMOJIHEHUIO JAOOPaTOPHOM pabOTHI.

Jlabopamopnas paboma No4
TexHonmOrMM  TPOrpaMMHOM  pealu3aliil  alrOpuTMa  MHOTOKPUTEPUATBHOTO
paH)KUPOBAaHMSI abTEPHATUB METOJIOM aHaNW3a HWEpapXWii ¢ UCIOJIb30BaHUEM  S3bIKA



nporpammupoBanus Python. BapuaHTbl HCXOAHBIX JaHHBIX COAEPXKATCS B METOAMYECKHX
YKa3aHUSAX K BBIMOJTHEHHIO TAOOPATOPHON pabOTHI.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padbore
— TurynbHbIN TUCT.

— Conepxanue.

— Ienb paboThl.

— Bapuanr 3amanus.

- HOpS[I[OK BBITTOJIHEHUA pa6OTBI B COOTBETCTBUEC C MHAUBHUAYAJIbHBIM 3aJaHUCM.

—  CKpUHIIOTHI pe3yIbTATOB BHITIOJHEHHBIX 3a/IaHUH C TIOSICHEHUEM, KAKMM UMEHHO 00pa3oM
OBLITM UCITIOJIB30BaHbI OMOIMOTEYHBIC (DYHKIIUH.

— BrIBOIBI MO TIpOIETIAHHON padoTe.
— Cnucok UCcnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k oopMIICHHIO OTYETa O Ja00PaTOPHOU padoTe

Otuer o maboparopHoil pabore oQopmisieTcss B COOTBETCTBHH C TPEOOBAHUSMH IO
odpopmiieHnto TeKCTOBBIX MTOKyMeHTOB o 'OCT 7.32-201. Be3ycioBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBJISIETCS COOJIOACHUE MPaBHJI TPAMMATHUKH M CHHTAaKCHCA PYCCKOro s3bika. Dopmyibl,
BKJIIOYaeMble B TEKCT, PACCMAaTPUBAIOTCA KaK YacTU INPEAJIOKEHUs, Ha HUX PACIPOCTPAHIIOTCS
OOIIENIPUHATHIC 3HAKH [TPETUHAHUS.

Jns Habopa TekcTa peKoMeHayeTcst ucnoib3oBatk mpudT Times New Roman, pasmep — He
6onee 14 nmyHKTOB, 6€3 BBIACICHUS U C BBIPABHUBAEM I10 LIUPUHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpaHUIBI TEKCTa,
WITIOCTPAIUK, TaOJIMIBl U PacHeyaTKd C KOMIIBIOTEpa JOJDKHBI COOTBETCTBOBaTh (opmarty A4
(210*297 MM) ¢ coOmoieHHEM CIIEAYIOIIUX pa3MepoB MoJiei: npaBoe He MeHee 10 MM, BepxHee U
HIkHee He MeHee 20 MM, JTieBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CJEIyeT HyMepoBaTh apaOCKuMH HU(ppaMHu, COOIOAAs CKBO3HYIO
HYMEpAIHIO TI0 BCeMY TEKCTy. Homep cTpaHHIIBI MPOCTABISETCS B HIKHEW YacTH JIUCTA B IIEHTpPE
6€3 TOYKH B KOHIIE. TUTYJIBHBIN JUCT BKIIOYAIOT B OOIIYI0 HyMEpAIMIO CTPAHUI] pPabOThl, HO HOMEP
CTpaHMIIbI HA HEM HE MPOCTABIISIETCS.

WnmrocTpanys JOJKHBI pacriofiaraThCsl HEMOCPEACTBEHHO IIOC/E TEKCTa, B KOTOPOM OHH
YIIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayouled crpaHune. MiumocTpaiy HMMEIOT CKBO3HYIO
HyMEpaIHio, MOT'YT UMETh Ha3BaHMA M NOSACHSIIOIINE JaHHbIE (MMOJpHCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEMIAIOT HIDKE WUTIOCTPAllMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CxkpuHIIOT
TaOJHIIBI C BHITIOJIHEHHBIM 33/laHueM»). HoMep u Ha3BaHME WUTIOCTPALMHU BBIIOJIHSETCS mpudTOM
(1 pa3aMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmrocTpanuu AOMKHBI OBITH CHENIaHbl CCHUIKM B TEKCTE JI0 MEPBOIO IMOSBICHUS
pucyska. [Ipu ccbuike cienyet nucats ci1oBo «PUCYHOK» € yKa3aHUEM €ro HoMepa.

[TpaBuna opopmienns OuOIMOTrpaPUUECKUX CCHUIOK PErIAMEHTHPYIOTCS B COOTBETCTBHUH C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIEIyeT YKas3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJPaTHBIX CKOOKaxX MO CIHMCKY MCTOYHHUKOB. CBeneHHs 00 MCTOYHHMKAX CJeIyeT pacrojaraTh B
HOPSIZIKE MOSABIICHNS CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl U HyMepoBaTh apabCKuMu Iudpamu

11.5. Meronuyeckue yka3zaHus i 0OYJarOIIUXCS MO BBIIMOJHEHUIO KyPCOBOTO MPOEKTa/
KYPCOBOM pabOTHI (YueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE He NPed)CMOMPEHO)

11.6. MeTonuueckue yka3zaHus JJIsi OOYJarOIINXCs IO TMTPOXOKICHUIO CaMOCTOSTEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONTUiiCs BBINOIHAET paboOTy 1O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpemojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jnst oOydaronuxcsi Mo 3a04HOM (Gopme oOydeHMs BBINOJIHEHHE KOHTPOJIBHBIX PadOT
SBIISIETCS DJIEMEHTOM TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U CaMOCTOSITENIbHOM pabOTHI.



B mporecce BBIONHEHHS] CaMOCTOSATEILHON paboThl y oOydvarorerocs (GopmMupyercs
nenecooOpasHoe IIaHupoOBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TMPUOOPETAeMbIX 3HAHWU, OOCCIICYMBAECT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IMOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepualaMH,  HANPaBISIIONIMMH  CaMOCTOSITENIbHYIO — paboTy
00yYarOIIUX CSISIBIISTFOTCSI:

—  y4e0OHO-METOJIMYEeCKUH MaTepuall MO JAMCIUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yue6HOM nocobuu (Tabdi.8).

11.7. MeTtonuueckne yKa3zaHWs I8 OOYYalOMUXCSA IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMAaTPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00ydJaroumxcs, OCyIIECTBISIEMOTr0 B TEUCHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

11.8. Meroauueckue ykazaHUs Uil O0y4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOH
aTTeCTaluN.

[Ipomexyrounas  artectauus  OOydalOIIUMXCsl — MpPEAyCMaTpUBAaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECCe
U3y4eHHs BCEH AMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOW pabOThI, CHOCOOHOCTH
IPUMEHATh MX JUIA PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, KaK IPaBUJIO, MPOBOIUTCS B
NEPHUOJ, DK3aMCHALIMOHHOW CECCHMM M 3aBEPIIAETCS AaTTECTALMOHHOM OLICHKOW «OTIMYHOY,
«XOpOILO0Y», YAOBIETBOPUTEIBHOY, KHEYAOBIETBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHMS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAas (110 OKOHYaHWU CEMECTpa) OlleHKa 3HaHUHN
00y4aromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOW «3auTeHO»
WJIN «HE 3a4TEHO».

— auddepeHunpoBaHHbIl 3auyeT — 3To0 (opMa OLEHKU 3HAHUM, IOJy4YEeHHBIX
00yyaromuMcs IpU U3Y4E€HUHU TUCHMIUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX pa0OOT M MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHO.

— Cucrema OLIEHOK NIpHU NPOBEACHUM NPOMEKYTOYHOW aTTECTAllMU U NPOXO0KIECHUHU
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH OCYIIECTBISIETCS B COOTBETCTBHH C TpeOOBaHUSMU
[Tonoxxennii «O TeKyleM KOHTPOJIE yCIIEBAEMOCTH M IPOMEXYTOUHOM aTTECTALMU CTYIEHTOB
['VAIIL oby4aromuxcsi Mo mporpaMMbl BbIcIIero oopazoBanus» U «O MOAYIbHO-PEUTUHIOBON
cHCTeME OIICHKH KauecTBa yueOHo#l paboThl cTyieHToB B 'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

Jlata BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConepxaHne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit




