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AHHOTaUA

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 «KopnoparusHbie uH(GOpPMallMOHHbBIE CUCTEMBD».
Juctummaa peanu3yercs kadempoid «Nod1y.

JlucuuninuHa HaleaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOMINX KOMIIETSHIIH:

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTMHAIBHBIE QJITOPUTMBI M IMPOrpaMMHBIC
CPEICTBa, B TOM YHUCJIE C HCIOIb30BAHUEM COBPEMEHHBIX MHTEIICKTYaTbHBIX TEXHOJIOTUH, NI
peneHus MpoheCCHOHATBHBIX 3a/1aW»

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

OIIK-5 «CnocobeH pa3pabaThiBaTh ¥ MOACPHHU3UPOBATH MPOTPAMMHOE M ammapaTHOE
obecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM)

OIIK-6 «CnocobeH wuccienoBaTh COBPEMEHHBIE NPOOIEMBbI M METOIbl MPUKIATHON
UH(POPMATHUKU U Pa3BUTHs HH()OPMAITIOHHOTO OOIIECTBa

CopepxaHue IUCHUIUIMHBI OXBaThIBa€T KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON
QITOPUTMUYECKOTO M TPOTrpaMMHOIO OOECHeueHUs MJIsi pPELICHHUs 3a/lad, OTHOCSIIMXCA K
00JacTi MalIMHHOTO 00yUYeHUSI.

[IperoaBanrie TUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBbI OpraHU3aLUN
yueOHOro Tmpolecca: JeKyuu, J1abopamopusvie pabomvl, CcamMocmosmenvuas paboma
obyuarowe2ocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B hopme sk3ameHa (2 ceMectp).

OO6miass TpyAO0EMKOCTh OCBOEHHS JUCLUMILIMHBI COCTaBISET 5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUIi»



1. TlepedyeHb mIaHUPYEMBIX PE3yIbTaTOB OOyUEHUS MO JUCIUILINHE
1.1. Ienu npenogaBaHus JUCHUTLIUHBI.
OcHOBHOM 3ajayeil M3y4eHUs AUCLUIUIMHBL SBJISIETCS TMOJYYEHHE yMEHUH U
NPAaKTUYECKUX HABBIKOB pPa3pabOTKU aJTOPUTMHUYECKOTO U IPOTPaMMHOIO OOECIeYeHUs;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IMPOJEMOHCTPUPOBATH HABBIKU B
o0acti paboTHI C MHCTPYMEHTAIBHBIMU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICUCHHS.
dopMupoBaHUE U PA3BUTHE y CTYJEHTOB CIOCOOHOCTEH IIOCTAHOBKM W pEIICHUs 3ajad,
OTHOCAIIMXCS K TEXHOJIOTUU pa3pabOTKU NPOrpaMMHOrO oOecredeHus Oa3upyercss Ha
COBpPEMEHHBIX METOJ]aX PaclO3HaBaHUs 0OPA30B U MAIIMHHOTO O0YYEeHHSI.
1.2. JlucuumniuHa BXOAMUT B COCTaB 0053aTEIbHOM YacTH 00pa30BaTebHON MPOrPaMMBbI
BhICIIeT0o oOpasoBanus (naiee — OIT BO).
1.3. TlepedeHp IIaHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.
B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYYaIOUIMiCS AODKEH 00JanaTh CIETyIOIUMHE
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHIMy U MHAWKATOPhI UX JTOCTHXKEHUS 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
IIPOrpaMMHBbIE . .
TEXHOJIOTHI U IPOrpaMMHOM cpesibl pu
Cpe/CTBa, B TOM
pa3paboTKe OPUTHHATIBHBIX TPOrPAMMHBIX
O6menpodeccuoHaabHbIE | YHUCIIE C
CPEICTB JJIsl peLIeHUS TPOPECCUOHATBHBIX
KOMIIETEeHIIUH UCIIOJIb30BaHUEM sanay
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 eCCUOHATBHBIX .
sanay MHTEJJIEKTYaJIbHBIX TEXHOJIOTUM, AJIs

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

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-4 Cnocoben
MPUMEHSThH Ha
HpaKTI/IKe HOBBIC
Hay4HbI€ TPUHIUIIBI
U METOJbI
HCCIIeOBaHU M

OIIK-4.B.1 BmageTs HaBBIKAMU
MIPUMECHCHHSI HOBBIX HAyYHBIX TIPUHITUTIOB
Y METOJIOB UCCIIEAOBaHUS ISl pELICHUs
npodeccnoHaNbHbIX 3aa4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-5 Cnocoben
pa3pabaTsIBaTh U
MOJICPHU3UPOBATh
MPOrPaMMHOE U
arnmapaTHOe
obecrnieueHue
MH(OPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX
CHCTEM

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

OIIK-5.Y.] ymers MOOEpHU3UPOBATH
IIPOrpaMMHOE U ammapaTHoe o0ecrieyeHue
MH(OPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM JJIS
pelieHus npodeccnoHalbHbIX 3a1a4
OIIK-5.B.1 BnageTh HaBBIKAMU pa3pabOTKH
MIPOrpaMMHOTO U aIapaTHOro
oOecneyeHns HHPOPMALIMOHHBIX U




ABTOMATU3UPOBAHHBIX CUCTEM JIJIsi
penieHust TpoeCCHOHATBHBIX 3a7a4
OIIK-6 Cniocoben
HUCCIIEN0BaTh OIIK-6.Y.1 ymMeTh NpOBOAUTH aHAIN3
COBpPEMEHHBIC COBPEMEHHBIX METOO0B U CPEICTB
mpoOIEMBI U METOABI | MH(OPMATHKHU JUISL PELIEHNS IPUKIIATHBIX
Oo6menpodeccnoHanbHbIC p . a Gbop 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 MPUKIIATHON HHPOPMATUKHI
oOIecTBa

2.  Mecro aucuuniaussl B cTpykType OI1

JucuunirHa MokeT 6a3supoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPY U3YYCHHUHN CIICAYIOMINX TUCIUTLIIHH:

— «MareMaTHUeCKUEe METO/IbI U MOAEIH MPUHSATHUS PEIICHUI,

— «Yupasnenue UT-npoexramm»,

— «HdpopmanmoHHOE 00IIECTBO U MTPOOIEMBI TPUKIATHOW HHPOPMATUKI.

3HaHus, NOJYYEHHbIE NIPU M3YYEHUU MaTepuaya JAaHHOW IUCLMILIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHHUE, TaK ¥ HCIIONIB3YIOTCS IPU U3YYSHUH APYTHX AUCIUTUINH:

— «ApXUTEKTypa NpeAnpHUsITAN 1 HHHOPMAITMOHHBIX CHCTEM),

— «lcnonb30oBaHue HCKYCCTBEHHOI'O MHTEIJIEKTa IpU pa3paboTKe IMPOrpaMMHbIX
IPOJTYKTOBY,

— «OnTuMu3anus IPUHIATHS PEIICHUH B YCIIOBHSIX HEONPEACTICHHOCTH.

3. O0beM U TPYyIO0EMKOCTb TUCIHUILIAHBI
JlanHbie 00 00IIEeM OO0BeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/AEIBbHBIX BHUJOB Y4E€OHOMH
paboTHI IO TUCIHUTUINHE (M paclpeiesieHUe 3TOH TPYIOEMKOCTH IO CEMECTpaM) MPeACTABICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oobwan mpyooemKocmep OUCHUUNTUHBL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHUCIIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHbie padoTs (JIP), (uac) 17 17

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

HK3aMeH, (4Jac) 54 54
CamocmosamenvHnas paboma, Bcero (Jac) 92 92
Buo npomesicymounoit ammecmayuu: 3ayer, k3 K3
nudd. 3ager, sx3amen (3auer, udd. 3a4, Ik3.) ° ’




4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenuie TpyI0€MKOCTH TUCLHUIUIMHEI IO pa3jeinaM 1 BUAAM 3aHATHH.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBE/ICHBI B TabIuUIIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCHMILIMHBI, UX TPYA0EMKOCTh

Jlexruu | 113 (C3) JIP KII/KP

(20) | (0) | (ae) | sag) | P2

Paznensl, TEMBI JUCLIMIIINHBI

Cemectp 2

Pazaen 1. OTinunTensHble 0COOCHHOCTH Pa3paboTKH
COBPEMEHHOI'0 IPOIPaMMHOT0 00ECTICUEeHUS IS
peleHys 3a1a4 MalIMHHOTO 00y4€eHHsI, TUIIOBbIE
3aJa4i MAalIMHHOTO O0yUeHHS

Pa3nen 2. OcHOBHBIE NONOXXEHUS TEXHOJIOTUU
00y4JaeMBbIX UCKYCCTBEHHBIX HEHPOHHBIX ceTeit
(UHO).

Tewma 2.1. Tunossie ctpykTypsl MTHC u pemaemsie
3a1a4u.

Tewma 2.2. Crioco6s1 o0yuenns MHC, popmupoBanme
00yYaroIuX U TECTOBBIX MACCHBOB JIAHHBIX.

Tema 2.3. CocoOBl KOHTPOJISI KaUuecTBa 00YUYCHHSI. 1 2

AN

Pa3nen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus UTHC.

Tewma 3.1. Anroput™ o0paTHOTO pacnpocTpaHEeHUs
OIINOKH.

Tewma 3.2. Anroputmbl o0y4enuns cBeprounbix MHC.

[N\
whn D

Pa3nen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIbHbIE CPE/ICTBA Pa3paboTKU 2 5 20
IpOrpaMMHOT0 o0ecTieueHus IS 3a/1a4 MAIInHHOTO
o0OydeHusl.

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

Hroro B cemectpe: 17 17 92

Hrtoro 17 0 17 0 92

IIpakTryeckass IOATNOTOBKA 3aKIIOYAaETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopepxaHue pa3ielioB U TEM JEKIIMOHHBIX 3aHATHH.
Copepxanne pa3elioB U TeM JIEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 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 Omauyumenvhovle 0COOEHHOCMU PA3PAOOMKY NPOSPAMMHO20 0becnedenust 0is
peuienust 3a0ay MAWURHO20 00YyYerUsl, MUNnogvle 3a0aiu MAUUHHO20 00YYeHUs.

OCHOBBI MAIITUHHOTO O6y‘-IeHI/I}I. HpeHCTaBHeHI/Ie AaHHBIX U ITPU3HAKH,
MCTPUKHU PACCTOSAHUA. KaTeTOPI/IH MAaIIuHHOT'O O6y‘{CHI/I$I. HpI/IMepBI
MPUKIAOHBIX 3aa4 MAlIUHHOT'O O6yLICHI/I${. HpO6JICMBI MalIuHHOT'O




oOyueHus

Jlekiust IpOBOUTCS B UHTEPAKTUBHOM (popmMe: Oecena ¢ JeMOHCTpalueii clnaiios.

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

@dopMalibHBII HEWPOH, MHOTOCIIOMHbIE HEMPOHHBIE CETU. 3a7aun
KJ1accu()MKALUKU U KJIACTEPHU3aluH, CTPYKTypa oOydaromiei BEIOOPKH.
Kontponupyemoe oOyuenue u camoopranuzanusi. OyHKIMS M0Teph U
MaTpuIla HETOYHOCTEH KaK CPeJCTBa KOHTPOJIS KauecTBa 00ydeHusl.

Jlexmuist mpoBOAMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyecxoe obecneuernue npoyedyp ooyuenus HHC.

AaroputM oOpaTHOTrO pacpoCTpaHEHHsI OIIMOKH, aITOPUTMBI CBEPTOYHBIX
cll0eB. ANTrOpUTMbI camoopraHu3anuu. [IpumMeps! perieHus NpuKiIaaHbIX
3a7a4 KiIaccu(UKAIUK U KIacTepU3aLnu.

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

4 Cospemennble A3bIKU NPOSPAMMUPOBAHUSL U UHCTNPYMEHMATbHbIE CPeOCmBd
Paspabomxu npoepamMmHo20 obecneyeHus 05 3a0a4 MAWUHHO20 00Y4eHUs.

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

Texnonornu riayookoro ooyueHus Ha 6a3e CBEpTOUHBIX ceTel. Peannzarus
ceeprouHoii cetd B TensorFlow. [ToaroroBka ncxomHbIX JaHHBIX, CO3AaHUE
(GUIBTPOB U c10eB NOoABBIOOPKH. O0yUyeHne KIacCu(pUKaTOPa, OLEHKA

3¢ (HEeKTUBHOCTH.

Jlek1iusi MPOBOJIUTCS B MHTEPAKTUBHOM (hopMe: Oeceia ¢ JEMOHCTPAIUEH CIIai 10B.

5 Cospemennvle mexHor02UY paspadomru NPOPaMmHo20 obecnedenus Ha npumepe
peulenus 3a0ay pacno3Haeanus 00pasos u 2eHepayul mekCma ¢ UCHOIb308aHUeM
A3bIKA npozpamMmuposanus Python u cneyuanusuposanuvix oOubauomex.

OcHoBBI s13bIKa nporpammupoBanus Python. Ycranoska Python, paGora B
cpene Jupiter Notebook, Tumnel maHabIx, 6ubmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Oubanoreku TensorFlow, ycTaHoBka OUOINOTEKH.

Pemenue npuknagueix 3agay NLP. Co3nanue cioBapsi, BEKTOPHOE
Mpe/icTaBlIeHHe TOKEHOB. TeXHOJIOrHH MPOrpaMMHOM pa3padOTKU
reHepaTopa TeKCTa Ha OCHOBE O0yUYCHHSI.

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

Jlexus mpoBOAMTCS B UHTEPAKTUBHON opme: Oecesia ¢ JeMOHCTpaLUeH ClIaiioB.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITH
TeMbl IpaKTHYECKUX 3aHATHI U UX TPYJTOSMKOCTh ITPUBE/ICHBI B TA0OIHIIC 5.




Ta6mmma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel npakTU4ecKux | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnerna
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEJCHBI B TabauIe 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 2
1 | TexHonorus nporpaMMHOM peaiu3alnuu
peleHus 3a/1aun Kiaaccu(pUKai JaHHbBIX 4 3
METOJIOM KOHTPOJIUPYEMOTO 00YUEHHUSI C
ucnoinbszoBanueM AI1 Python.
2 | TexHONIOrMM IPOrPaMMHON pa3pabOTKU
nporenyp 0Oy4eHuUs: CBEpTOYHON CETH C 5 5
ucnosnbs3oBanueM Al Python u TensorFlow.
3 | TexHonoruu NporpaMMHON peanu3anuu 4 5
IIPOCTOr0 reHEpaTopa TEKCTa
4 | TexHONOTHUU TTPOTPAMMHON peann3aiun
QJIrOpUTMa PaHXUPOBAHUS AIBTEPHATHB C 4 5
ucnosbs3oBanueM AI1 Python.
Bcero 17

4.5. BelnosHeHNe KypcOBOTO MPOEKTa/ KypcOBOH pabOThI

VY4eOHBIM MJIAHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunsl camoctosTensHON paboThl U €€ TPYL0EMKOCTh NPUBEIEHBI B TabnuLe 7.

Tabnuna 7 — Bunbel caMmocTosaTenpHOM paboThl U €€ TPYIAO0EMKOCTh

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

W3yueHne TeOpeTHYecKoro Marepuasia

40 40
quctuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyIiemMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamraee 3ampanue (/13) 32 32




Kontpossnsle pabotsl 3a04HruKoB (KP3)

[ToaroroBka Kk MpOMEKYTOUYHOM

arrecrauuu (I1A) 20 20

Bcero: 92 92

5. IlepeueHb y4eOHO-METOAMUECKOTO OOECTICUCHUSI
JUISL CAMOCTOSTEIILHON PabOThI 00YUAIOMINUXCS TT0 TUCIUIUIMHE (MOTYJIIO)
Y4eOHO-METOIMUECKNE MaTePHAabl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHBI B
I.I1. pa3naesioB 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBEIeH B TabmuIe 8.
Ta6ymia 8— [lepeueHp MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
9K3EMILISIPOB B
Uﬁﬂgﬁ)/ cc bubnuorpadudeckas ccpuika 6H?KJEZOI\IZK6
SIEKTPOHHBIX
AK3EMILISIPOB)
https://znanium.com/catal | K.JI.Ilenpo, B.Puuapt ITocTpoenue cucrem
og/document?id=341080 | mamuHHOrO 00y4YeHHs Ha si3bIKe Python:
npaktuaeckoe nocooue/ -M.: JIMK Ilpecc, 2016, -
302 c.
https://znanium.com/catal | 3naTomonbckuii J[.M. OCHOBBI
og/document?id=341232 | mporpaMMupoBanus Ha si3bike Python: VueOHuk/ -
M.: IMK Ilpecc, 2017, - 284 c.
https://znanium.com/catal | Pamka C. Python u mamunnoe obyuenue:
og/document?1d=341047 | npaktuueckoe nocoodue/ -M.: JIMK Ilpecc, 2017, -
418 c.
004 T 52 Tommaues C.I'. TexHomoruu mporpaMmmMHOI 5
peanu3anuu HelpoceTeBbIX MoiesIel: yueOHoe
nocooue/ CII6 : U3a-Bo I'YAIL 2022. - 138 c.

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(}OPMaLIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBesieH B Tabmune 9.

Tabmuma 9 — IlepedyeHbp DIEKTPOHHBIX O0pa3OBaTENbHBIX PECYpcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec Hanmenosanue
http://Ims.guap.ru/ Cucrema quctaHumoHHOro o0y4enus ['Y AIL

https://guap.ru/c/regdocs/stands/uch | IIpaBuna opopmirenust TekcToBbIX JoKyMeHTOB 1o ['OCT 7.32
—2017,'OCT 2.105-2019.

https://lib.guap.ru/jirbis2/ Onekrponubie pecypebl ['YAIL

8. IlepeueHb MH(OPMAITIOHHBIX TEXHOJIOTUI
8.1. [lepedyeHp MpoOrpaMMHOTO OOECIEUEHHs, HCIOJIb3yeMOr0 MpPU OCYIIECTBIECHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIUHE.
IlepedeHp ncnonb3yeMoro NporpaMMHOro odecriedueHus npeacrasieH B Tadbaune 10.



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

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/t HaumenoBanmue

Python

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBICHHH 00pa30BaTEILHOIO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepeyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOW JIIsi  OCYHIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo JUCIUILINHE, TpeCcTaBieH B Tabmumel2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
/11 MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 JleximoHHas ayIuTOpUs

2 MynpTUMeaUHAS JICKUUOHHAS ayIUTOPHUS

10. OueHouHbIe CpesICTBA Ul IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEJICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTalUU
oOyyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallu Hepequb OICHOYHBIX CPCACTB

Crrcox BOMPOCOB K IK3aMEHY;
DK3aMeHAIIMOHHBIC OMIIETHI™;
3amauu;

TecThl.

DK3aMeH

[Ipumeuanne: *sk3aMeHaIOHHBIE OMIIETHI (POPMUPYIOTCSI HA OCHOBE BOIIPOCOB M 33/1a4 TaOJIUIIbI 15.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOECHHS)
KOMIIETEHIIMH O0yJaronuMucs IpUMEHseTcs S5-0ajulbHasi IIKajla OLEHKH Cc()OpMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopasi mpuBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast  ImIKajJla  MOJYJIBbHO-PEHTHHIOBOM  cuCTeMbl ~ YHUBEpPCUTETa,  IpaBHiia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1reHKa KOMITETEHITUHN

XapakreprcTika chOpPMUPOBAHHBIX KOMIIETEHIHIA
5-0ajuIbHAs MIKaa P P (opmpo

OOGyuarormuiAcst:

— TIIyOOKO M BCECTOPOHHE YCBOMJI IPOTPAMMHBIN MaTepHalr,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTENHHOU IUTEPATYpPHI,
TECHO CBA3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUSA C HpaKTH‘IeCKOﬁ
NESATEIILHOCTHIO HAIPABIICHHUS;

— yMes0 000CHOBBIBAET M ApT'YMEHTUPYET BBIIBUTAEMbIE UM UJIEH;

«OTIIMYHO»
Ga4uTCHO»




Or11eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHATHM.
o Kk

— npaBWIbHO BBIOIHWI OT 90% 10 100% TecTOBBIX 3ajaHUM .

(XOPOLIO»
(Ga4uTCHO»

OOyyvarommiics:

— TBEPAO YCBOWJI IMPOrPAaMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYpHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOM JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHBIC MTOJIOKEHUS,;

— JIeJIaeT BBIBOJIBI U 0000IIECHHMS;

— BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITH.

— npaBWIbHO BBIMOJIHWI OT 70% 10 89% TeCTOBBIX 3aaHui .

«YAOBJICTBOPUTCIIBHO»
(Ga4YTCHO»

— 00yy4aromuiicss yCBOMJI TOJIBKO OCHOBHOW NPOTrpaMMHBIN Martepual,
[0 CYIIECTBY M3JIaraeT €ro, OnMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;

— JOIYCKaeT HeCYIIECTBEHHBIE OIIMOKH U HETOYHOCTH;

— ACTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHEHWU 3HAHHUN
HaIpaBJICHHUS;

— c11a00 apryMeHTHPYET Hay4HBbIE ITOJIOKEHNUS;

— 3arpynHsercs B GopMyIMpOBaHUM BBIBOJIOB U 000OIICHHIA;

— YaCTHYHO BJIJICET CUCTEMOH CIEIMANIN3UPOBAHHBIX TOHSATHH.

— OPaBUILHO BBIMOIHUI OT 51% 10 69% TeCTOBBIX 3aaHUH .

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aUTCHO»

— o0ydJaromiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— IONTyCKaeT  CYIIECTBEHHbIE  OMMOKM WM  HETOYHOCTH  IIpU
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

— HCIIBITHIBAET TPYTHOCTH B MMPAKTHYECKOM IIPUMEHEHNUN 3HAHHIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS;

— He (OpMYJIHPYET BHIBOJOB U 0000IICHUH.

— NIPABHIILHO BBITOIHHI MeHee 51% TeCTOBHIX 3aJaHMH .

10.3. TunoBsie KOHTPOJIHHBIC 3a/IaHUSI HJIU UHBIE MaTEPHUAIIbI.
Bomnpocsr (3agaun) Ans sK3aMeHa mpeICTaBiIeHb B Ta0uie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne n/mt [Tepeuenp BonpocoB (3a7au) i SK3aMeHa HHKaTOpa
1 MamHHOoe 00y4eHus: — HalpaBJIeHUue pa3BUTHUS OIIK-2.3.1
MCKYCCTBEHHOI'O MHTEJIJICKTa
2 OcHOBHBIE 33]Ja41 MAIIMHHOTO 00yUYEHUSl. OIIK-2.V¥.1
3 MeTtoanku TOATOTOBKY UCXOAHBIX JAHHBIX IS MAIIMHHOT'O OIIK-2.B.1
00yJeHUsI.
4 OCHOBHBIE TIOJIOKEHUS TEOPUH UCKYCCTBEHHBIX HEMPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Mertoap! 06yuenuss MUHC «c yaurenem» u «0e3 yUuTess». OIIK-5.3.1
6 AnropuT™M 00paTHOTO PacTIpOCTPaHEHHsI OIIMOKH. OIIK-5.Y.1
7 Bri6op ¢yHkMM noreps npu o0ydeHun 1 GopMupoBaHue OIIK-5.B.1
MaTpPHIbl HETOYHOCTEH.
8 Anroputmsl 00ydenus: camoopranusyrouiuxcs MTHC. OIIK-6.VY.1
9 TexHonoruu nporpaMMHoil peasninzanuu MHorocsoiiasix MHC. | OIIK-6.B.1




Bompocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon

Ne /i Ilepeuens BompocoB (3amay) ajisd 3adera / Iu . 3a4€Ta
P p ( A )H a (bq) HHAWKaTOopa

Y4eOHBIM NJIJAHOM HE IPELYCMOTPEHO

[lepedenpb TeM 7S BBITOTHEHHS KYPCOBOTO MPOEKTa/ KYpCOBOM pabOTHI MPeICTaBICHBI B
Tabymue 17.
Tabmuua 17 — IlepeueHp TeM /7Sl BRINOJIHEHUsI KYPCOBOT'O MPOEKTa / KYpCOBOM paboThI

No /i [IprMepHbIi IepedeHb TeM JUTS BHIIIOJIHEHUS] KYPCOBOTO MPOEKTa/ KypCOBOM
B paboThI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bompocsl i mpoBeneHHs TPOMEKYTOYHOH aTTeCTalliM B BUAE TECTHPOBAHMS
npeJcTaBieHbl B Ta0uie 18.

Tabnuna 18 — [IpuMepHBIi IepeYeHb BOPOCOB JJIsI TECTOB

y Koz
Ne n/nn [TpuMepHBIii epedeHb BOIPOCOB Il TECTOB
MHAMKATOpa
1 [IpounTaiite TEKCT U BBIOEPUTE IPABUIILHBIN OTBET. OIlK-2.3.1

VYkaxure 3HaUYCHUE TCPMHUHA «pa3MeUeHHbIC 00yJalomue JaHHBIC)?

1. B oOyuaromiel BEIOOpKE KaXKIBIH KIacC COACPIKAT OAMHAKOBOE KOIUIECTBO
TIPUMEPOB

2. KaxIblii KJlacc B 00yJaromieii BEIOOpKE COACPIKUT 3aJaHHOE KOJITUIECTBO
TIPUMEPOB

3. KaXIoMy mpuMepy B oOydJaromiei BEIOOpKe IPHUCBOSHA METKa Kilacca

4. xaxaoMy npumepy B o0Oyuaromieil BHIGOPKe MOCTaBIeHa B COOTBETCTBHE
Pa3MEpHOCTh BEKTOPA MPHU3HAKOB

2 [IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BADUAHTHI OTBETA OIIK-2.3.1
HasoBute 3Tansl 00y4eHust HCKYCCTBEHHOW HEHPOHHON CeTH METOJIOM 00paTHOTO
pacIpocTpaHeHus! OIIHOKN

1. aTan pacyera GyHKIIMOHAJIBHOTO CUTHaJA (OT BXOJ1a K BBIXO/Y)

2. 9Tam pacyera oUIMOOK BO BHYTPEHHHX CIIOAX CeTH (OT BBIXOZa KO BXOY)

3. oTam pacyeTa KOJIMYeCTBa HEIPOHOB B CKPBITHIX CIIOSX

4. 3Tan KOPPEeKTHPOBKH BECOBBIX KO (HUINEHTOB MEKHEHPOHHBIX CBA3EH

5. 9Taln KOpPeKTHPOBKU 00yJaIoIero npumMepa

3 [IpounTaiite TEeKCT, BEIOEpUTE MPaBUIIbHBIC BAPUAHTHI OTBETA OIIK-2.V.1
VKa)XHTe 11eJb BHIOJIHEHUs! OTlepaliis CBEPTKH ABYMEPHOH KapThl IPU3HAKOB C
UCIIOB30BAaHHEM SIpA Pa3MEPHOCTHIO NXN B CBEPTOYHBIX HEHPOHHBIX CETAX

1. TIpeoOpa3oBaHue TBYMEPHBIX H300PaKEHUH B TPEXMEPHbBIC

2. BblaeneHue JIOKaJbHBIX IPU3HAKOB B IBYMEPHBIX H300payKEHUIX

3. VYBenuueHHe KOHTpacTa H300paXKeHUs

4. VYMeHblICHHE pa3MEPHOCTH M300pakeHNs B N pa3

4 IIpouwnTaiite TEKCT U ycTaHOBUTE CooTBeTCTBHE. K Kaknoi no3unuu, gannoi B 1esoM | OITK-2.V.1
CTOJIOIIE, TOIOEPHUTE COOTBETCTBYIOINIYIO TIO3UITHIO B TIPaBOM CTOJIOIE. 3amuImmnTe
BBIOpaHHBIE IU(PHI O COOTBETCTBYIOMNMH OyKBaMU

J1nst OLIeHKH KauecTBa MOJENH B 3aJa4ax MAIIMHHOTO O0YUSHHUS HCIIOIB3YIOTCS
pasnmuHble MeTpukH. COOTHECUTE Ha3BaHHE METPUKH ¢ ee (OpPMYJION pacyera, €CIIu:
TP — KOJI-BO HCTHHHO ITOJIOXKHUTEIBHBIX PE3YJIbTaTOB KilacCH(pUKan

TN - KOJI-BO HICTHHHO OTPHLATEIBHBIX PE3YJIBTATOB KiIaCCH(UKAINU

FP — K071-BO JIO’KHO TOJIOKHTENBHBIX PE3YJIbTaTOB KiacCU(pUKan

FN — x011-BO JI0)KHO OTPHIIATEIBHBIX PE3yIbTaTOB KJIACCH(PHUKAINU

HasBanue metpuku dopMyna pacyeTa METPUKHU

1 Precision A (TP+TN)/(TP+TN+FP+FN)
2 Recall B TP/(TP+FN)

3 Accuracy B | TP/(TP+FP)




IIpounTaiite TEKCT U ycTaHOBUTE coOTBeTCTBUE. K KaXk10i1 mo3unumy, OIIK-2.B.1
JTAHHOM B JICBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO TIO3UITHIO B
MIPaBOM CTOJIOLE. 3anHUIIuTe BEIOpaHHbIE UG PHI 1101
COOTBETCTBYIOIIMMH OYKBaMHU.
B OJHOM CJI0C CBepTO‘-IHOﬁ HeﬁpOHHOﬁ CCTHU PCAJIU3YIOTCA TPU CTAHAAPTHBIX ONEpallH.
CoortHecure CoACpIKaHUEC onepaliii B CBEPTOYHOM CJIOC HeﬁpOHHOﬁ CCTHU C €€
TIPUHATHIM O603Ha‘IeHI/IeMI
CoJiepkaHue onepaiuu O06o3HaueHue
1 CBEpTKa KapThl IPU3HAKOB A Relu
CBEPTOYHBIM SJIPOM
2 YMEHBIIIEHUE PA3MEPHOCTH KapThl b MaxPooling
MIPU3HAKOB
3 HeJMHEHHOE TIpeoOdpa3oBaHue B Conv2D
MacCHBa KapThl IPU3HAKOB
[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka) 1011 MO3UIINH, OIIK-4.B.1
JTAHHOM B JIEBOM CTOJIOLIE, I0I0EPUTE COOTBETCTBYIOLYIO MTO3UIIMIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BRIOPaHHBIC TU(PHI 0T
COOTBETCTBYIOIIUMU OYKBaMH.
B mMammHHOM 00y4eHUM NPU PELICHUH 331a41 KacCH(UKALUHU UCTIONB3YETCS METO
MPSIMOTO KOJMPOBAHUS KiaccoB. [IpeamonaraeTcs, 4To B MaCCUBE 00YJarOIIUX JaAHHBIX
CCTh MIPUMEPBI, OTHOCAIIUECCA K UCTBIPEM KJIaCCaM. CootHecure HOMCD KJIacCa U €ro
KOAOBOC IMPCACTABIICHUC.
HOMep KJ1acca KOI[OBOG MPCACTABJICHUC
1 Kmacc Ne 1 A 0001
2 Kiacc Ne 2 b 0010
3 Kiacc Ne 3 B 0100
Kiacc Ne 4 r 1000
[Ipouunraiite TEKCT U yCTaHOBUTE COOTBETCTBUE. K KaK1011 o3y, OIIK-4.B.1
JTAHHOU B JIEBOM CTOJIOLIE, IOI0EPUTE COOTBETCTBYIOLYIO MTO3UIIUIO B
MpaBOM CTOJOIIE. 3anmuIInuTe BEIOPaHHbBIE IU(PHI IO
COOTBETCTBYIOIIMMHU OYKBaMH.
B 3agavdyax MAaIIUHHON O6pa6OTKI/I C€CTCCTBCHHOI'O A3bIKa UCIOJIB3YCTCA pAd Hpoueayp,
peoOpa3yoNIiX TeKCT B YUCIOBYIO (opMy. COOTHECUTE CONIEPIKAHHE ITUX MPOIIETYP
C UX HAa3BaAHHUEM.
CopepxaHue npouesypsl Haspanue
1 Pa3z0Ouenue Tekcra Ha A JleMMuHT
TEKCTOBBIC €JTMHUIIBI (CIIOBA)
2 [IpuBeneHne TEKCTOBBIX b Toxkenuzamus
eanHHII (CJIOB) K 0a30BOM
dbopme
3 Bexropu3zarus TeKCTOBBIX B Kocunycnoe nonobue
€ IUHMI]
4 Brruncnenue mepsl r ®dopmupoBaHre 3MOETUHTOB
CMBICIIOBOM CXO0XKECTH
TEKCTOBBIX eIMHUII (CIIOB)
[IpouunTaiiTe TEKCT U YCTAHOBUTE MOCIIEI0OBATEILHOCTD. 3AMUILINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO IMTOCIEA0OBATCIIBHOCTD 6YKB CJICBA HAIIpaBo.
Pacmonoxxute creayromnpe dTambl mpeoOpa3oBaHus TEKCTA B TIOPSKE X pean3alid B
MOJIETTH TeHEPATUBHOTO TpaHChopMepa:

A) ChopmupoBaTh YUCIOBBIE BEKTOPA (AMOEITNHTH) TOKCHOB

b) [IpeoGpazoBath UCXOAHBIE JaHHBIE (TEKCTOBYIO a0CIeI0BATEILHOCTD) B HAOOP
B) Co31aTh KOHTEKCTYaIN3UPOBAHHEBIC SMOCIMHTH C IIOMOIIBIO

JIMHEWHBIX KOMOMHAIMA UCXOIHBIX SMOCUIMHTOB (MEXaHU3M BHUMAHUS )
TOKEHOB

I') I[IppuMeHUTD MO3UITHOHHOE KOJUPOBAHUE K SMOCIMHTaM

1) Hopmanu3oBats 3MOCIIHHTH

E) BpauciuTh BepOsATHOCTH BEIOOpA KAXKIOTO TOKSHA CIIOBAps B KAYECTBE
MIPOJIOJIKEHHSI TEKCTOBOM MOCIIEI0BATEILHOCTH




[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
Jaiite onpenenenre GyHKIUN MTOTEPh, UCTIOIB3YEMOW B MAITMHHOM O0y4eHUH
METOIOM KOHTPOJINPYEMOTO 00yUCHHUS

@yHKIUS MOTEPh B KAYECTBE apIyMEHTOB IPUHIMACT 3HAUYCHNE HA BBIXOJE 00ydaeMoit
MOJIETIN ¥ HICTHHHOE 3HaUYeHNE, KOTOPOE MOJIEINb JI0JKHA ObliTa OBl BEPHYTH, U
BBIUHCIIACT OLIEHKY PACCTOSHHSI MEKAY HUMH, OTPAXKAIONIYIO, HACKOJIBKO XOPOIIO
MOJIENb KIacCH(HUIMPYET NaHHBIN STAIOHHBIA pHUMep.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
IMoxaxxuTe OCHOBHOE OTINYHE MEKIY METOAAMHU OOYUEHHUS «C YUUTEIEeM» H 00ydeHNUs
«C TIOAKPETUICHUEM.

[Tpu 00ydeHNH «C ydUTEIEeM» UCXOIHBIC JaHHBIE IPEAOCTABIIAIOTCS B BUIEC Habopa
YHCIIOBBIX IIPUMEPOB ""BXOIHBIC TaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUS
TEKYILEro OTBETa ¢ IPaBUIILHEIM (opMHUpyeTcs 3HaUCHUE (DYHKIUH IIOTePh, KOTOPOe
UCIIONB3YeTCs B KaUueCcTBE BXOJIHOTO ITapaMeTpa Ul alropuT™Ma O0y4YeHHUs.

[Tpu 00ydeHNH «C MOAKPEIUICHUEM TIPABUIILHBIC OTBETHI HE IPEIOCTABIAIOTCS.
O6yuaemast MOJENb B3aHMOJCHCTBYET CO «CPEROi» OT KOTOPOH MOJIydaeT CTUMYJIEL B
BUJIE «HArpaJbl/HaKa3aHuws». Mojens obydaeTcs IpenpUHIMATh ACHCTBUS, KOTOPBIE
MaKCHMHU3HPYIOT «HArpPagy».

OIIK-4.B.1

11

[IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABHIBHBIA OTBET.
OOmsicHUTE coIep)KaTeNIFHOE 3HAYCHHE IMapaMeTpa «CKopocTh oOyueHms» (learning
rate) MOJICIIH B allTOPUTME OOPATHOTO PACIIPOCTPAHEHHS OIINOKH:
l. ”HOEKC TPOM3BOAWTENBHOCTH BBIYMCIHMTENBHBIX CPEICTB, PEATU3YIOMINX
mporecc o0ydYeHuUs
2. ko3 dunreHT B QopMmysic pacuera MPHPAIICHHS BECOBBIX KOI(PPHUIIMCHTOB
MEKHEUPOHHBIX CBsI3ed
3. BpeMms1, 3aTpayeHHOEe Ha OJMH UK (3TM0XY) 00y4eHHUS MOAETH
4. Bpewmsi, 3aTpaueHHOE Ha 00yUeHHE MOJICJIM Ha OJIHOM O0ydaroleM npuMepe

OIIK-5.3.1
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HpoanaﬁTe TCKCT, BBI6epI/ITC IIpaBUJIbHBIC BAPHAHTBI OTBCTA
HazoBwute 11e7h BRIIOTHEHUS ONepaIys CyOaucKpeTn3anuu (pooling) B CBepTOUIHBIX
HEUPOHHBIX CETAX:

1. ynaneHue NyMOBOH COCTABIIAIOIICH Ha KapTe IPU3HAKOB

2. ycuIIeHHs1 KOHTpacTa KapThl IPU3HAKOB

3. cokpaleHHe pa3Mepa KapThl IPU3HAKOB

4. BbIJIeNICHUE I'PAIMCHTOB TIepena/ia SPKOCTH Ha KapTe MPU3HAKOB

OIIK-5.3.1

13

[IpounTaiiTe TEKCT U BIOEpUTE MPABUIBHBII OTBET.
I[J'IFI KOHTPOJIA ponecca MAallIMHHOT' O 06y‘I€HI/IH BECb MACCHUB IPUMEPOB pas3AC/IA0OT HA
00yJaronIyo 1 KOHTPOJIBHYIO BEIOOPKH. B mporiecce 00ydeHus: MOAETH 3HAYCHUS
(YHKIHU TTOTEPh, BEIYUCIIEMBIE IS 00yJaromield BBIOOPKU MOTYT YMEHBIIATHCS, HO
IIPHU 3TOM BO3pacTaTh Il KOHTPOJIbHOU BEIOOpKH. Ha30BUTE TepMUH, KOTOPHIM
XapaKTepU3yeTcs pe3yapTaT 00yueHHsI MOJIENIN B 3TOM CIIydae.

1. monenb oOydeHa

2. MoJienb nepeodyyeHa

3. Mojenb HeoOyuaema

4. MOJCJIb MapaJn30BaHa

OIIK-5.V.1

14

HpoanaﬁTe TCKCT, BBI6€pI/ITe IMpaBUJILHBIC BApUAHTBI OTBETA
OHpCI[GJ'II/ITe KaKue MporpaMMHBIC CPEACTBA UCITIOJIB3YIOTCA I

peanu3anuu Mojienel riIyooKoro o0y4eHus:
Keras

SolidWorks

TensorFlow

Theano

. Sup

RAlEaibadi e

OIIK-5.V.1
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[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka) 1011 O3UIINH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoOM CTOJIOIIe. 3anuIInTe BRIOpaHHbBIE IU(PHI 101
COOTBCTCTBYHOIIIUMHU 6y1<BaMI/I.

B coBpeMeHHBIX CHCTEMax MAIIMHHOTO 00YUYCHHS UCTIONB3YIOT TCH30PhI B KAUECTBE
OCHOBHO¥ CTPYKTYPHBI IPEACTABICHHS JaHHBIX. TeH30pBI — 3T0 0000IIEHHE MATPHII C
MIPOU3BOJIBLHBIM KOJMYECTBOM M3MepeHuii (oceit). KonnyecTBo ocelt onpenenser paur
TeH3opa. COOTHECUTE THIT MPEICTABISICMBIX TAHHBIX M TPEOYEeMBIH paHT TEH30pa.

OIIK-5.B.1




Tun nanHbIxX Panr Tensopa

1 BpemeHnHOU pan e:xxeqHEBOU perucTpauuu | A 4
aTMoc(hepHOro JaBICHUS

2 MoHoxpomHoe n300pakenue (oauH kaHain | b 3
1IBETA)

3 L[BeTHOE M300pakeHue (Tpu KaHana nuseTa) | B 2

4 LBeTHOI BUnEOpPSIA T

16 [IpounTaiiTe TEKCT U BRIOEPUTE MPABUIIBHBIN OTBET. OIIK-6.VY.1
B 3amayax 06pabOTKM TEKCTOB Ha ecTeCTBEHHOM si3bike (NLP) TeKCTOBBIC €AMHHIIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO popmy. HazoBute MeTpuKy,
KOTOpasi HCTIOJIB3YETCS IS BHIYMCIICHNS! MEPBl CMBICIIOBOM OJIM30CTH ABYX TOKSHOB.

1. nexkapToBO paccTOosHUE

2. KOCHHYCHOE IT0JI00He

3. paccTtosiHue XeMMHHIra

4. paccrosune Maxanano6uca

17 [IpounTaiite TEKCT U BBIOEPUTE IPABUIBHBIN OTBET. OIIK-6.Y.1
B 3amayax KOHTPOJIUPYEMOr0 MAIIMHHOTO 00YYEHHS JUIs HACTPOWKH [TapaMeTpoB
MOJIEIH UCTIOJB3yeTcs 3HaueHHe QYHKIUH «10Tepb». OOBICHUTE COAEpKATEIEHOS
3HAYCHUE 3TOM (PYHKINOHAIBHON 3aBUCUMOCTH.

1. (yHKUMOHANBHAS 3aBUCHMOCTB, OTPAXKAOLIas 3aTPaThl BDEMEHHU Ha 00YUCHHUE
MoOAeNu

2. (yHKIMOHAIbHAS 3aBUCUMOCTb, OTIPEICIISIONIAs pa3Indne MEXIY KeIaeMbIM
1 TCKyIIUM BbBIXOOOM MOACIN

3. q)yHKI_II/IOHaJ'H)Haﬂ 3aBUCUMOCTD, OTpaXKaromiasd KOJNYCCTBO BbIYUCIUTECIbHBIX
olepanuii, MPOU3BEACHHEIX B IpoIecce 00yUECHUS MOCIH

4. QyHKIms, OTpaXKaroas 3aBUCMMOCTh MEXKLY KOJIMYECTBOM HACTPAHBAEMBIX
napaMeTpoB MOJEIH ¥ JOCTHTHYTON TOYHOCTBIO e¢ 00yUeHHsL.

18 [IpounTaiite TekcT U ycTaHoBUTE cooTBeTcTBUE. K Kaxk10i1 mo3unumy, OIIK-6.VY.1
HaHHOﬁ B JICBOM CTOJ'I6I_[C, HOI[6epI/ITC COOTBCTCTBYIOIYIO IMO3UITHUIO B
MIPaBOM CTOJIOIE. 3anHuIIuTe BEIOpaHHbBIE OYKBHI 11O
COOTBETCTBYIOLIUMHU LU PaMU.

Ipu 00yueHN HEHPOHHBIX CETEH MCIOIB3YIOTCS TAKHE METOIbI 00YYEHHS KaK
«0o0ydeHue ¢ yuuTeaeM» u «o0ydeHue Oe3 yuurens». Kaxaplii MeTo npuMeHseTcs
JUIA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a/1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHIEMBIH METOJT 00yUeHHSL.
3amauda Metox o0yueHus
1 Krnaccudukarms. OnpeaenuTs NPUHAJIEKHOCTh | A Obyuenue ¢
00beKTa K OOHOMY U3 M3BCCTHBIX KJIACCOB. YUYUTEIIEM
2 Knacrepuzanus. Pa3nenenue 6onpmioro maccuBa | b Ob6yuenne
JIAHHBIX Ha KaTETOPHUU 110 3aJaHHOMY IIPU3HAKY. 6e3 yunrens
3 IIporno3. IloctpoeHue perpeccuoHHOM
3aBUCUMOCTH Ha pasMCYCHHBIX JTaHHBIX.
4 BrisBnenue acconuanuii. Haxoxaenue caaseil
MEXIy 00BEKTaAMH Pa3HBIX KATETOPHIA,
HanpuMep, PeKOMEHIAIHs TOBapOB B
JIOTIOJIHEHHE K KYTJICHHBIM
19 IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTCTBHE. K KaXk10i1 mo3unumy, OIIK-6.B.1

JTAaHHOM B JIEBOM CTOJIO1IE, TO/I0EpUTE COOTBETCTBYIOIIYIO MTO3UIINIO B
IIPaBOM cToJIO1E. 3anHIIUTe BEIOpaHHbIE UG PHI 1101
COOTBETCTBYIOIIUMHU OYKBaMH.

B 3aJadax MAaIIHHON 06pa6OTKI/I €CTCCTBCHHOI'O fA3bIKa UCIOJIL3YCTCA TCPMUHOJIOT A,
C TIOMOIIBIO KOTOPOH 0003HayaroTCs hparMeHThl 00padbaTHIBAEMOTrO TEKCTA.
CooTtHecure COJZICPIKAHUEC TCKCTOBBIX q)paFMeHTOB C UX Ha3BAHUCM.

TexcToBbIl parMeHT HazBanue

1 TEKCTOBAs €JMHHUIA (CUMBOJI, CIIOBO, A JOKYMEHT
CJIOBOCOYCTaHHE, NPEUIOKEHHUE U T.JI.)

2 yHIops0YEeHHAasi COBOKYITHOCTh b TOKEH
YHUKaJIbHBIX TOKEHOB




3 COBOKYITHOCTH TOKEHOB, KOTOPBIC B CJI0Baph
MIPUHAJJIEKAT OJHON CMBICIIOBOM

I0CJICAOBATCIbHOCTHU
4 TeHCpajibHasi COBOKYIIHOCTb BCCX F KopIrycC
JOKYMCHTOB
20 [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0OBATEIbHOCTD. 3AMUIIIUTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB CJICBA HaIIpaBoO

AJNropuT™ 00y4eHHs MOAEIHN HEHPOHHON CETH C MMOMOLIBIO IPOLIETypPBl 00paTHOTO
pacIpocTpaHeHus! OIIMOKH BIMOIHIETCS HUKIMYECKH M Ha KaXKJOM LUKIIe
IpeAycMaTpUBaET pealn3alyio HHCTPYKIU. PacrooxxuTe 3TH MHCTPYKIMU B OPSKE
UX BBITIOJIHCHUSL.

A) BeraucnuTh 3HaU€HHs OMIMOOK JUTs BCEX HEHPOHOB BBIXOIHOTO CJIOSI CETH.

b) ITocnenoBarenbHO BBIYUCINTD 3HAUYCHNUS OIIMOOK [UIS BCEX y3JIOB CKPBITBIX CIIOEB U
BXOJIHOTO CJIOSI HEUPOHHOM ceTu.

B) ITogate Ha BXOIBI CETH OYepeIHON 3TAJOHHBII 00pa3ern n3 oOyJaromieii BRIOOPKH 1
paccunTaTh 3HAYCHHSI Ha BBIXOZE BCEX y3JI0B HEHPOHHOM CETH.

I') CkoppekTrpoBaTh Bce BECOBBIE KOA(PPHUIIHESHTHI.

J1) Berauciuts npupanieHust BECOBBIX KO3()(UIIMEHTOB ISl BCeX Y3JI0B HEHPOHHOM
ceTu.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCs 3a09HON (hOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne ni/mn [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACNAIOIIME  IPOLEAYypbl  OLEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U IPOLEAYPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuXcs
I'VAIL

11. Mertoauueckue YKa3zaHusd JJIsd O6y‘{aIOIHI/IXC$I 1O OCBOCHHIO AU CITUIIIIMHBI

11.1. Meronnyeckue yka3zaHus i1 OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTtepuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE W3JIOKEeHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOW JIeKIIMU B
paMKax JIUCIMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALMIO 1O TEME, a B OCBOCHUHU
dyHIaMEHTANBHBIX TPOOJIEeM JTUCHMIUIMHBI, METOJOB HAayJyHOTO ITO3HAHMS, HOBEWUIINX
JOCTMDKEHUI HaydHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHW3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIUH. JISKIMsS pacKpbIBaeT MOHATUHHBIN armapar
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOJeMbl, JaeT IeNbHOE MPEeACTaBICHUE O AUCIUILIUHE,
MOKa3bIBaET B3aMMOCBS3b C IPYTUMH JTACIUTUTHHAM.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaloMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJIyu€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OINPEIEIISIETCS 1EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHON TEME;

—  TIOJIy4EHHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C TIPENOIaBaTEIIeM;

— pasBuTHE TPOPECCHOHATHHO-IEIOBBIX  KAadecTB, JIIOOBH K  TIpEAMETYy W
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUIECHUSI.

— TOsBJIEHHE HEOOXOIMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSATENILHOU PadoTHI;

— TIOJlyueHHWe 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJOKEHUSA, NPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSATH MX B  Pa3IMYHbBIX
(bopMyITUPOBKax);

—  TIOJy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUUed CIaiJoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 Marepuana Ipud TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUS OT/IECIbHBIX TEMATUK MO JTUCHHUILIUHE.

CTpyKTypa npeiocTaBieHus JEKIIMOHHOTO MaTepuraia:

—  Pazoen 1. Omnuuumenvivie 0cobeHHOCU PA3PAOOMKU NPOSPAMMHO20 0becneyeHust O/ peuleHus

3004y MAWUHHO20 O0OYYeHusi, Munosvle 3a0ayu MawunHo2o o0byueHus. PaccMarpuBaroTCs
BOIIPOCHI, KACAIOIIMECS OCHOB MAIIMHHOTO OOYy4Y€HUs, MPEICTAaBICHUE JAHHBIX, BBIICICHUS
MPU3HAKOB HCIIOJIb30BAaHUSA METPUK paccTosHus. Jlaercs mpencraBiieHHe 00 OCHOBHBIX
KaTeropusX MAaIIMHHOTO OOYYEHUsS, pacCMaTpPUBAIOTCS MPUMEPHl NPHKIAJAHBIX 33134
MaIIuHHOTO 00YYEeHHS ¥ TPOOJIEMbl MAITUHHOTO O0YYEHUSI.

— Pazoen 2. OcHosHvle nONOJCEHUS MEXHONOSUU O0OVHAEMbIX UCKYCCMBEHHbIX HEUPOHHLIX cemell
(MHC). [aetcsa mpeacTaBieHUE 00 OCHOBaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJIUTCS
noHsATHe GpopMarbHOTO HepoHa. PaccMaTpuBarOTCs TUTIOBBIE CTPYKTYPHI - MHOTOCJIOMHBIE U
CaMOOPraHU3YIOIIUECS HEUPOHHBIE CETHU U CBSI3b C METOIAMH MX 00yUYCHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HHC. PaccmarpuBaroTcs
METOJMYECKHE OCOOCHHOCTH OOydueHus: ¢ yumteneM u 0e3 yuutens. IlompoGHO
paccMaTpuBaeTCs aIrOpUTM OOpAaTHOTO PacHpOCTPaHEHUsS OIIMOKA U aJTOPUTMBI
camoopranuzanuu. OCBeIaTCs METOIUYECKUE BOITPOCHI MTOATOTOBKUA MCXOAHBIX JAaHHBIX U
pacCMaTpUBAIOTCS  IPHUMEPBl  PEIICHHWS  NPUKIAAHBIX  331ad  KiJacCu(DUKAUu U
aBTOMATHUYECKOM KJIACTEpU3AIMA U MHOTOKPUTEPUAIIBHOTO PAHKUPOBAHUS allbTEPHATHUB.

—  Pazoen 4. Cospemennnvie s3bIKu NPOSPAMMUPOBAHUSL U UHCMPYMEHMAIbHBIE CPEOCMBd pa3pabomKu
NPOSPAMMHO20 obecneueHus 0ns 3a0ay MawunHo2o o6yuenus. JlaeTcs 0030p MpOrpaMMHBIX
CPEeICTB ISl pelIeHHs 3a7ad MamumHHOTO oOydyeHust u O6ubnuorex TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexnono2uu paspabomrKu NPOSPAMMHOZO obecnedenus Ha npumepe
peutenus 3a0ay pacno3Hasauus obpa3z0e ¢ UCNOAb308AHUEM A3bIKA Hpocpammuposanus Python u
cneyuanusuposannvix bubnuomex. PaccMaTpUBarOTCAd MPAKTUYECKHE BOMPOCHI TEXHOJOTHH
pa3pabOTKH MPOTrPaMMHOTO 00ECTICUEHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., oCHOBBI mporpaMMHpoOBaHUsI Ha
Python, paGota ¢ Tunmamu ganHbIx, OudIMoTeKa NUumPYy;

- bwubmoreka TensorFlow , ee Ha3HaYeHNE U BO3MOKHOCTH;

— TexHomorun  mporpaMMHOH  pa3pabOTKM  OWHApPHBIX M MHOT'OKJIACCOBBIX
KJaccupuKkaTopoB. Perienre npukiagHeIx 3a1a4 00pabOTKU TEKCTOBON MH(POPMAIIH.

— TexHomoruu  mporpaMMHOM  pa3pa®OTKM  ajJrOpuTMa  MHOTOKPUTEPHUAILHOTO
pamKUpOBaHM albTepHATUB. Pelienne NpukiaIHbIX 3a/1a4 paHKUPOBAHMUS.

— Texnonoruu riay6okoro oOydeHus Ha 0aze cBepTOUHbIX ceTeil. Peanuzanus cBepToUHON
cetu B TensorFlow. IloaroroBka WCXOIHBIX JaHHBIX, CO3/aHHE (UIBTPOB U CIOEB
no/BeIOOpkU. OOyueHue kiaaccupukaTopa, oeHka 3QpPeKTUBHOCTH.

11.2. MeTtonuueckne yka3zaHus Il OOYYarOIINXCS 0 yYaCTUIO B CEMUHApax (yyeOHbIM
NIIAHOM O OGHHOU OUCYUNTIUHE He NPeOdYCMOMPEHO)



11.3. Meronnveckue ykazaHUs A OOYYalOMIMXCS MO MPOXOXKIECHHIO MPAKTUYECKUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNTUHE He NPE)YCMOMPEHO)

11.4. Meronuyeckue ykazaHUs i OOYYalOIIMXCS IO BBINOJHEHUIO JTAOOPATOPHBIX
paboT (eciu npedycmompeHro yueOHbiM NIAHOM NO OAHHOU OUCYUNIUHE)

B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOyYaIOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
BrimonHenue mabopaTopHbIX pabOT COCTOMT U3 IKCHEPUMEHTATBHO-IPAKTHYECKOHN, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreYrBarOIINM PEIICHUE CIICIYIONNX OCHOBHBIX 33/1a4 00y4YaIOIerocs:

— TpuOOpeTeHWE HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
W3y4aeMbIX B paMKaXxX JTaHHOW JUCITUILINHBI,

— 3aKpeIuicHHe, Pa3BUTHEC W JETAIM3AIHS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(POPMAIINH 110 H3y4aeMOU JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/TI0BaHUEM U TPUOOPAMH.

3ananue u TpeOGOBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PabOT

Jlabopamopuas paboma Nel

TexHo0THs MPOrpaMMHON peau3aliy Ui PEIIeHUs 3a1aud KiacCH(pHUKAIMN JaHHBIX
METOJIOM KOHTPOJIMPYEMOro 00yYEeHHUS C UCIOJIb30BAaHUEM s3bIKa TporpaMmupoBanus Python B
obnaunoit cpene Google Colab. BapuaHThl MCXOTHBIX JaHHBIX COACPKATCS B METOIUYCCKHX
yKa3aHMIX K BHITOJHEHHIO JJa00paTOpHOI paboThI.

Jlabopamopnas paboma Ne2

TexHonoruu mporpaMMHON pa3zpaOoTKM Mpouenyp IiyOoKoro oOydeHHsI CBEPTOYHOM
CeTH C MCINOJb30BaHUEM s3blKa mporpammupoBanust Python u TensorFlow B oOnaunoil cpene
Google Colab. BapuaHTbl HCXOTHBIX JaHHBIX COJEPXKATCA B METOAMYECKHX YKa3aHMAX K
BBITIOJIHEHHIO JTA0OPATOPHOU paboOTHI.

Jlabopamopnas paboma Ne3

TexHONOrMM TPOrPaMMHON pean3alui aJropuTMa 00y4aeMoro reHeparopa TEKCTa C
UCIIOJIb30BaHUEM sI3bIKA ITporpaMmupoBanus Python. BapuaHTsl HCXOJHBIX TaHHBIX colepkKaTcs
B METOAMYECKUX YKA3aHUSX K BBIMOJIHEHUIO Ta0OpaTOPHOI pabOTHI.

Jlabopamopnas paboma No4

TexHonmormM  TPOrpaMMHON  pealu3aliil  alrOpUTMa  MHOTOKPHUTEPUATBHOTO
pPaH)KUPOBaHMSA QJIbTEPHATHB METOJOM aHajM3a MepapXuil C HUCHOJIb30BAHUEM  SA3BIKA
nporpamMupoBanusi Python. BapmaHTbl MCXOAHBIX MaHHBIX COAEPIKATCS B METOAMYECKHX
yKa3aHHUIX K BBITOJHEHHIO Ja00paTOpHOIl paboThI.

Crtpykrypa u hopMa oTueTa 0 1abopaTopHOM paboTe
— TurynbHbIN TUCT.

— Conepxanue.

— Ilenb paboTsl.

— Bapuanr 3aganus.

— Tlopsnok BBITIOTHEHUS paOOTHI B COOTBETCTBUE C MHANBUIYAILHBIM 3a/IaHUEM.



—  CKpHHIIOTHI pe3yJIbTaTOB BBHITIOJHEHHBIX 33/JaHHUM C MMOSICHEHHEM, KAKUM HMEHHO 00pa3om
OBLITM MCITOJIE30BaHbI OMOITMOTEYHBIC (DYHKITHH.

— BrIBoIBI MO TIpOIETIAHHON padoTe.
— Cnucox Ucnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

Otuer o mabopaTopHOil paboTe OQGOpPMIIIETCS B COOTBETCTBHH C TpPEOOBaHUSMHU TIO
opopmiiennto TekcToBbIX NTOKyMeHTOB o ['OCT 7.32-201. be3ycnoBHbIM TpeOOBaHHEM K TEKCTY
oTyeTa SBJSIETCA COOJIOJCHHE TMpaBWJI TPAMMATUKU U CHHTaKCUCA PYCCKOro si3pika. dopmyiibl,
BKJIIOYAaEMbIe B TEKCT, PaCCMAaTPUBAIOTCS KaK YacTH MPEJIOKEHHUs, Ha HHUX PaclpOCTPaHSIIOTCS
oOLIeNPUHSATHIEC 3HAKH MTPETTMHAHUS.

Jlnst Habopa TekcTa peKoMeHayeTcsl ucnoiib3oaTh MpupT Times New Roman, pazmep — He
6onee 14 myHKTOB, O€3 BBIACTICHNS U C BRIPABHUBAEM I10 IIUPUHE.

B coorBerctBum ¢ T['OCT 7.32-2001 BxirodeHHbIe B pabOTy CTpaHHIBI TEKCTa,
WITIOCTPAIMK, TaOJMIBl M pacleyaTKH C KOMIIbIOTepa JIOJKHBI COOTBETCTBOBaTh (popmaty A4
(210*297 MM) ¢ coOmoIeHHEM CIIEAYIONIMX Pa3MepoB ToJeH: mpaBoe He MeHee 10 MM, BepxHee U
HIkHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHuIBI C TEKCTOM CleIyeT HyMepoBaTh apaOCKuMH Lu(ppaMu, coO0Aas CKBO3HYIO
HyMepaIuio mo Bcemy TekcTy. Homep cTpaHMIbl pOCTABIIAETCS B HIKHEH YacTH JIMCTa B IIEHTPE
0e3 ToukH B KOHIE. TUTYJIBHBIN JIMCT BKIIOYAIOT B OOIIYI0 HYMEPALMIO CTPAaHUI] pabOThl, HO HOMEP
CTPaHUIIBI HA HEM HE TIPOCTABIISETCA.

Wnmoctpanmst JOMKHBI pacnoiaraThCs HETMOCPEICTBEHHO TOCTE TEKCTa, B KOTOPOM OHHU
YIIOMHHAIOTCSl BIEpBble, WIM Ha Cleaylouleid crpaHune. MiumocTpalii HMMEIOT CKBO3HYIO
HYMEpaIUIo, MOTYT UMETh Ha3BaHHS M MOSCHSIOIINE JaHHbIE (MIOJPHCYHOUHBIE moAnuch). Homep u
Ha3BaHHE MOMEMIAIOT HIDKE WUTIOCTPAlMK B cepenuHe cTpoku (Hampumep, «Puc. 1 — CxpuHIIOT
TaOJHIIBI C BHITIOJIHEHHBIM 3a/laHueM»). HoMep u Ha3BaHME WUTIOCTPALUMHU BBIIOIHSETCS mpudTOM
(11 pazaMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmrocTpanuu AODKHBI OBITH CHENAHBI CCHUIKM B TEKCTE JIO IMEPBOTO TOSBICHHS
pucyska. [Ipu ccbuike cienyet mucarth ciioBo «PUCYHOK» € yKa3aHHEM €ro HoMepa.

[TpaBuna odopmienus OuOIMOTrpa@UUECKUX CCHUIOK PErIAMEHTHPYIOTCS B COOTBETCTBHUH C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIIEIyeT YKas3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJIpaTHBIX CKOOKaxX MO CIHUCKY MCTOYHUKOB. CBeleHHMs 00 MCTOYHHMKAX CIENyeT pacroyiaraTh B
MOPSIIKE TIOSIBJICHUSI CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl 1 HyMepoBaTh apaOCKUMU Iuppamu.

11.5. Meronuyeckue ykazaHus i 0OYJarOIIUXCS MO BBIMOJIHEHUIO KyPCOBOTO MPOEKTa/
KYPCOBOM pabOTHI (YueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE He NPedyCMOMPEHO)

11.6. Meronnyeckue ykasaHus A o0y4daronuxcs Mo MPOXOKIECHUIO CaMOCTOSITEIbHON
paboThI

B xone BbINOSHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy MO
3a/laHuI0 M TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HermocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIONHEHHS] CaMOCTOSATEIBHON PabOTHI y oOydarorerocs (GpopMupyercs
nenecooOpa3Hoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHUs
Y HaBBIKM B YCBOEGHUHM U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTAaeT TOMyYUTh HABBIKA TOBBIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepuas MO JIUCUUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yue6HOM mocobuu (Tabdi.8).



11.7. Metonuueckne yKa3zaHHs I OOYYaIOMIUXCSA 110 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAGMOCTH TIPEIyCMaTpUBAaeT KOHTPOJh KayecTBa 3HAHUU
00y4Jaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIMCIHTIIIHHEL

11.8. MeTtonuueckue ykazaHUs I OOYYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaluu.

IIpomexxyrounass  arrectanuss  oOyyaroIIMXCsl — IpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHMs Bcell AMCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
IPUMEHSATh MX JUId PEILICHUs NPAKTUYECKUX 3a4ad. DK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
NIEPUOJ, HSK3aMECHALIMOHHOM CECCHMM M 3aBEpLIAETCS AaTTECTALMOHHOM OLICHKOW «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM IUCHUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM CeMecTpa) OLICHKA 3HaHUH
0o0y4aromuMcs 10 OTAEIbHBIM pa3/iesiaM JUCUUILUIMHBI C aTTECTALlMOHHOW OLEHKOH «3auTeHO»
WIH «HE 3a4TEHO».

— 1uddepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKUM 3HaHUM, I0Jy4YeHHBIX
00yyaromuMcs pU U3Y4E€HUU TUCUUIUIMHBL, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX Pa0OT U MPOXOXKACHUU MPAKTHK C aTTECTALlMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLIGHOK IpU MPOBEACHUU IPOMEKYTOUHOH arTecTalud M MPOXO0KIECHUU
TEKYLEro KOHTPOJS YCIEBAeMOCTH OCYILIECTBISETCS B COOTBETCTBUM C TpeOOBaHUAMHU
[Tonoxxennit «O TeKylleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTallUU CTYJIEHTOB
['VAII, oOy4aromuxcs Mo nporpaMMbl BbICIIEr0 00pa3zoBaHus» U «O MOAYIBHO-PEHTHHIOBOM
CUCTEME OLICHKHM KauecTBa yueOHOM paboThl cTyneHToB B I'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI

JlaTta BHeceHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECIIETO
W3MEHEHHUS

ConepxaHne N3MEHEHHH W JOTIOTHEHUI

Jlata 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit




