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AHHOTaNMA

HuctmmuimHa «CoBpeMEHHBIE TEXHOJOTHH Pa3pabOTKH MPOTPaMMHOTO OOECIICUCHHUS»
BXOJIUT B 00pa30BaTeNbHYyI0 IPOrpaMMy BBICHIET0 00pa30BaHMs — IPOrPaMMy MarucTparypsl Mo
HampaBieHuio  noarotoBku/  crnenuansHOocTH  09.04.03  «[Ipuknamnas  uHQOpPMATHKA»
HAIPaBJIEHHOCTH/CIIeUATU3aIIH «Pa3pabotka KpoccriaThOpMEHHBIX CUCTEM C
UCIIOJIb30BAaHUEM HCKYCCTBEHHOI'O MHTEIUIEKTay. Juciuminna peanusyercs kadenpoit «Ned 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 NpoheCCUOHATBHBIX 3a1a9»

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 IPHUKIIATHOMN
UHPOPMATUKU U pa3BUTHsI HH(OPMAITMOHHOTO OOIIECTBAY

CopepxaHue IUCHUIUIMHBI OXBaThIBa€T KPYr BOIPOCOB, CBSI3aHHBIX C pa3pabOTKON
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
obyuarowe2ocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe sk3aMeHa (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. Lenu npenonaBaHus JUCLMILIUHBL.
OcHOBHOM 3ajayeil M3y4eHUs AUCLUIUIMHBL SBJISIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pPa3pabOTKHM aJITOPUTMHUYECKOTO W TPOTPAMMHOTO OOECIICUCHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IMPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHI C MHCTPYMEHTAIBHBIMU CPEICTBAMH pa3padOTKH MPOTPaMMHOTO 00ecieueHHs.
dopmMupoBaHue U pPa3BUTHE y CTYJEHTOB CIHOCOOHOCTEH MOCTaHOBKM M peIleHus 3ajad,
OTHOCAIIMXCS K TEXHOJIOTUU pa3pabOTKU NPOrpaMMHOrO oOecredeHus Oa3upyercss Ha
COBpPEMEHHBIX METOJ]aX PaclO3HaBaHUs 00Pa30B U MAIIMHHOTO O0y4YEHUSI.
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 pesynbraTe u3yueHus AMCUMILIMHBI OOydarolMiCs AOKEH 001anaTh ClEAyOIUMU
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 JAJIsl 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 .
saay MHTEJJIEKTYaJIbHBIX TEXHOJIOTUM, AJIs

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

O6menpodeccrnoHanpHbIE
KOMIIETSHIIUH

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
pa3pabatbiBaTh 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 ammapaTtHoe 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 TpoeCCHOHAIBHBIX 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 MOJIEIIU IIPUHATHUS PELICHUI,

— «Yupasnenue UT-npoexramm»,

— «HdpopmannoHHOE 00IIECTBO U TPOOIEMBI TPUKIATHOW HHPOPMATHKIY.

3HaHMs, TOJYYEHHBbIE IPU U3YYEHUU MaTepuala AAaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS MIPU U3YYEHUU APYTrUX JTUCIUILINH!

— «ApXMUTEKTypa NpeANnpUATUI U HUHYOPMALIMOHHBIX CUCTEM,

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

— «OnTumuzanys DpUHITHS PEILICHUHN B YCIOBUSIX HEONPEAEICHHOCTI.

3. O0beM U TPyA0EMKOCTh NUCIUILIUHBI
Jlanapie 00 o0meM oO0beMe MUCIUIUIMHBI, 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 yuebHoit 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. 34 34
B TOM YHUCIIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie 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, sk3amen (3auer, udd. 3a4, Ik3.) ° ’




4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenuie TpyI10€MKOCTH JUCIUIUIAHBI IO pa3jenam 1 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

(20) | (0) | (e) | (sag) | P2

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 NCKYCCTBEHHBIX HEHPOHHBIX ceTeit
(UHCO).

Tewma 2.1. Tunossie ctpykTypsl MTHC 1 pemaemsie
3a1a4u.

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

Tema 2.3. CocoOBl KOHTPOJISI KaUuecTBa 00YUYCHHSI. 1 2

AN

Paznen 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
WHCTPYMEHTAJIbHbIE CPEICTBA Pa3paboTKU 2 5 20
IpOrpaMMHOT0 o0ecrieueHus ISl 3a/1a4 MaIInHHOTO
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: 17 17 92

Hrtoro 17 0 17 0 92

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 Omuaunumenvhvle 0cobeHHOCMU Pa3pabOMKU NPOSPAMMHO20 0bechedeHus: OJisl
pelierus 3a0a4 MauuHH020 00yUeHUs, MUnossie 3a0a4u MAuUHH020 00yYeHUsL.

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

MPUKIIAJHBIX 33124 MAIIMHHOTO 00yueHus. [IpobaemMbl MalTMHHOTO




oOyueHus

Jlexums MpOBOAMTCS B MHTEPAKTUBHOU opme: Oecena ¢ JeMOHCTpallel ClaioB.

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

@dopMalibHBII HEWPOH, MHOTOCIIOMHbIE HEMPOHHBIE CETU. 3a7aun
KJaccU()UMKALMU U KIIACTePHU3alNU, CTPYKTYpa 00y4aromeil BHIOOPKH.
Konrponupyemoe oOyuenue u camoopranuzanus. OyHKIMs MoTeps U
MaTpuIla HETOYHOCTEH KaK CPeJCTBa KOHTPOJIS KauecTBa 00ydeHusl.

Jlexmuist mpoBOAMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyecxoe obecneuernue npoyedyp ooyuenus MHC.

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

Jlek1us MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ JSMOHCTpaIUei caiIos.

4 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 MPOBOJIUTCS B MHTEPAKTUBHOM (hopMe: Oeceia ¢ ICMOHCTpAIUEH Ciai 10B.

5 Cospemennvle mexHor02UU paspadomKu HPOZPaAMMHO20 0becnedeHus 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, Tunel nanabIx, 6ndbmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Onbanoreku TensorFlow, yctanoBka 6UOINOTEKH.

Pemenue npuknagueix 3anay NLP. Co3nanue cioBapsi, BEKTOPHOE
Mpe/icTaBiIeHHe TOKEHOB. TeXHOJIOrHH NMPOrpaMMHOM pa3padOTKU
reHepaTropa TeKCTa Ha OCHOBE O0yUYEHHS.

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

Jlexnus mpoBOIUTCS B MHTEPAaKTUBHON (popme: Oecena ¢ IeMOHCTpanueH claiios.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATHUS
Tembl MpakTHYECKUX 3aHATUN U UX TPYIOEMKOCTh NMPUBEICHBI B TAOIHIIE 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.
Tabmuua 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 4 3
METOJIOM KOHTPOJUPYEMOTO 00YUEeHHUS C
ucnoinbszoBanueM AI1 Python.
2 | TexHODIOrMM IPOrPaMMHON Pa3pabOTKU
npoueayp o0y4eHus: CBEpTOUHOM CEeTH C 5 5
ucnoznb3oBanueM SAII Python u TensorFlow.
3 | TexHonOruM NPOrpaMMHON peanu3anun 4 5
IIPOCTOr0 reHEPaTopa TEKCTa
4 | TexHonmoruu NporpaMMHON peanu3ainuu
QJIrOpUTMa PaHXUPOBAHUS AIBTEPHATHB C 4 5
ucnosbs3oBanueM AI1 Python.
Bceero 17

4.5. BelnosHeHNE KypCcOBOTO MPOEKTa/ KypCOBOH pabOThI

VY4eOHBIM MJIAHOM HE IPETyCMOTPEHO

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

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

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

W3yueHne TeOpeTHYecKoro Marepuasia

40 40
quctuminiel (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctH (TKY)
Jomamuee 3ananue (/13) 32 32




Kontpossnsle pabotsl 3a04HruKoB (KP3)

[ToaroroBka Kk MpOMEXKYTOUHOM

arrecrauuu (I1A) 20 20

Bcero: 92 92

5. IlepeueHb y4eOHO-METOAMUECKOTO OOECTICUCHUSI
JUISL CAMOCTOSTEILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHAabl JIJII CAMOCTOSITEIIbHONH pabOThl OOYJArOIIMXCSl YKa3aHBI B
I.I1. pa3naesios 6-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb eYaTHBIX U SJEKTPOHHBIX YU4EOHBIX U3IaHUH TIpHUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIA

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 mocooue/ -M.: JIMK Ilpecc, 2016, -
302 c.
https://znanitum.com/catal | 3narononsckuii [.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 mammuuaoe o6ydenue:
og/document?1d=341047 | npaktuueckoe nocodue/ -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-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMaLIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JTUCIMILIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedyeHb OSIEKTPOHHBIX O0pa30OBaTENBHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue
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(OPMAIIIOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOI0 TMPU OCYIIECTBICHUHI
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIIOIB3yeMOT0 MPOTPAMMHOT0 OOECTICYeHHS TIpeicTaBiieH B Tabuie 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 Haumenosanue

Python

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

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

Tabmuua 11— Ilepeyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHYECKast Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOW JIIsi  OCYHIECTBIICHUS
00pa3zoBaTebHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlIeH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

1 JleximoHHas ayIuTOpUs

2 MynpTUMeaUHAS JICKUUOHHAS ayIUTOPHUS

10. OueHoYHbIE CpesICTBA Ul TPOBEACHUS IPOMEXYTOUHOM aTTeCTalluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIJI TPOBEACHHUS MPOMEKYTOUYHOW AaTTeCTalluu
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

Crrcok BOMpPOCOB K 9K3aMEHY;
DK3aMeHAIIMOHHBIC OMIIETHI™;
3amauu;

TecThl.

DK3aMeH

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

10.2. B kauecTBe KpHUTEpHUEB OLEHKH YPOBHA C(POPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMM O0yJyarouuMucs MpUMeHsieTcs S5-0ajuibHasl HIKana OLUEHKH c(POpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET 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

OO6yuarormuiicst:

— IIIyOOKO M BCECTOPOHHE YCBOMII IPOTPAMMHBIN MaTepHal;

— YBCPCHHO, JIOTUYHO, TOCICAOBATCIIbHO U TPAMOTHO €r0 U3J1aracr,

— OIIHpasACb Ha 3HAHUA OCHOBHOH U ,Z[OHOJIHI/ITGJIBHOI\/II JINTCPATYpPBhI,
TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHUS C MPAKTHYCCKOU
JeSITeIbHOCTHIO HAIIPABJICHHUS;

— yMeli0o 000CHOBBIBAET M APTYMEHTHUPYET BBIJIBUTAEMbIC UM HJICH;

«OTIIMYHO»
(Ga4YTCHO»




Or11eHKa KOMITETEHITUH

5-OayuIbHAs MIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTEHITHIA

— JIeJaeT BBIBOJIBI U 0000IIECHHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHATHM.
o Kk

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

(XOPOLIO»
(Ga4uTCHO»

OOyyvarommiics:

— TBEPAO YCBOWJ IPOrPAMMHBIN MaTepHall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMMpasCh Ha 3HAHUS OCHOBHOW JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOM JEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 000O0IIECHHMS;

— BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHITH.

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

«YAOBJICTBOPUTCIIBHO»
(Ga4YTCHO»

— 00yy4aromuiicss yCBOMJI TOJIBKO OCHOBHOW NPOTrpaMMHBIN Martepual,
[0 CYIIECTBY M3JIaraeT €ro, Onupasch Ha 3HAHUSA TOJIBKO 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 BJIAJICET CUCTEMOH CIEIMAIN3UPOBAHHBIX TOHATHH.

— NPaBUILHO BBIMOTHUI OT 51% 10 69% TeCcTOBBIX 3aJaHUH .

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 3aUTCHO»

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
MaTepHana,

— JIOTYCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU
paccMOTpeHHH PoOJIeM B KOHKPETHOM HalpaBJICHUH,

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS;

— He (OpMYJIHPYET BHIBOJOB U 0000IICHUH.

— NIPABHIILHO BBITOIHHI MeHee 51% TeCTOBHIX 3aJaHMH .

10.3. TunoBbie KOHTPOJIHHBIC 3a/IaHUSI WJIM UHBIE MaTEPHUAIIBI.
Bomnpocsr (3agaun) Ans sK3aMeHa mpeICTaBiIeHb B Ta0uie 15.

Tabnuna 15 — Bonpocs! (3aga4un) 18 9K3aMeHa

Kon
Ne n/mt [Tepeuenp BompocoB (3a7a4) Ui SK3aMeHa JHKaTOpa
1 MainHHOe 00y4eHHUs1 — HalpaBJIeHUE Pa3BUTHUS OIlK-2.3.1
HCKYCCTBEHHOI'O MHTEJIJIEKTa
2 OcHOBHBIE 33]Ja41 MAIIMHHOTO 00yUYEHUSl. OIIK-2.V¥.1
3 Meroauky MOArOTOBKH UCXOJHBIX TaHHBIX JJIS MAIlIMHHOTO OIIK-2.B.1
00yJeHUsI.
4 OCHOBHBIE TIOJIOKEHUS TEOPUH UCKYCCTBEHHBIX HEMPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Metoap! 06yuenuss MUHC «c yuurtenem» u «be3 yauTemnsi». OIIK-5.3.1
6 ANTOpUTM 00pAaTHOTO PACTIPOCTPAHEHUS OIIHOKH. OIIK-5.VY.1
7 Bri6op ¢yHkMu norephb npu o0ydeHun 1 popMupoBaHue OIIK-5.B.1
MAaTpHUIbl HETOYHOCTEM.
8 Anroputmsl 00ydenus: camoopranusyroumuxcs MHC. OIIK-6.VY.1
9 TexHonornu nporpaMMHoil peasninzanuu MHorocinoineix MHC. | OIIK-6.B.1




Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBiaeHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

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

Y4eOHBIM [IJJAHOM HE NPEAYCMOTPEHO

[lepedeHpb TeM 715 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 Ui mpoBeneHHsT TPOMEXKYTOYHOH AaTTECTalliM B BUAE TECTHPOBAHHMS
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

VkaxuTe 3HaUCHIE TEPMUHA «pa3MeueHHBIC 00yJaloIIe 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 00yJaromei BEIOOpKe MPHUCBOCHA METKa Kitacca

4. xaxmoMy npuMepy B 06yJaromeil BIGOpKe MOCTABIEHA B COOTBETCTBUE
pa3MepHOCTh BEKTOpa MPU3HAKOB

2 [IpounTaiite TEKCT, BEIOEpUTE NMPaBUIbHBIC BADUAHTHI OTBETA OIIK-2.3.1
HasoBute 3Tansl 00y4eHust HCKYCCTBEHHOW HEHPOHHON CETH METOI0OM 00paTHOTO
pacIpocTpaHeHus OIIHOKH

1. aTan pacyera GyHKIMOHAJIBHOTO CUI'HaJa (OT BXOJIa K BHIXOAY)

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

3. oTam pacyeTa KOJIMYeCTBa HEIPOHOB B CKPBITHIX CIIOSX

4. 3Tan KOPPEeKTHPOBKU BECOBBIX KOA()(HUIHUEHTOB MEXHEHPOHHBIX CBA3EH

5. 9Taln KOpPeKTHPOBKU 00yJaIoIero npumMepa

3 [IpounTaiite TEeKCT, BEIOEpUTE NMPaBUIbHBIC BADUAHTHI OTBETA OIIK-2.V.1
VKa)XHTe 11eJb BHIOJIHEHUs! OTlepaliis CBEPTKH ABYMEPHOH KapThl IPU3HAKOB C
UCHOIIb30BAaHUEM SIPA PA3MEPHOCTBIO NXN B CBEPTOYHEIX HEHPOHHEIX CETAX

1. TIpeobpazoBaHue IBYMEPHBIX N300paKECHHI B TPEXMEPHBIE

2. Brienenune T0KaIbHBIX MPU3HAKOB B IBYMEPHBIX H300paXKECHUAX

3. YBenuueHHe KOHTpPAcTa H300paKeHUs

4. YMeHbIICHHE pa3MEPHOCTH H300pakeHHs B N pa3

4 IIpouwnTaiite TEKCT U ycTaHOBUTE CooTBeTCTBHE. K Kaknoi no3unun, qanaoi B nesom | OITK-2.V.1
CTOJIOIIE, TOIOEPHUTE COOTBETCTBYIOIIYIO TIO3UIIMIO B TIPABOM CTOJIOIE. 3aluIImnTe
BBIOpaHHBIE IU(PHI O COOTBETCTBYIOMINMH OyKBaMu

J1nst OLIeHKH KauecTBa MOJENH B 3aJa4ax MAIIMHHOTO O0YUSHHUS HCIIOIB3YIOTCS
paznmuHble MeTpukd. COOTHECUTE Ha3BaHHE METPUKH € ee OpPMYJION pacyera, eCIlu:
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

Hassanue MmeTpuku dopMyia 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 Kax10i1 mo3unuy, OIIK-2.B.1
JTAHHOM B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO TIO3UITHIO B
MIPaBOM CTOJIOLE. 3anHUIIuTe BEIOpaHHbIE UG PHI 1101
COOTBETCTBYIOIIMMH OYKBaMHU.
B OJHOM CJI0€ CBepTO‘-IHOﬁ HeﬁpOHHOﬁ CCTHU PCATIM3YIOTCA TPU CTAaHAAPTHBLIX OINCpaluu.
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
[Ipouunraiite TEKCT U yCTaHOBUTE COOTBETCTBUE. K Kaxk1011 mo3unuu, OIIK-4.B.1
JTAHHOM B JIEBOM CTOJIOLIE, I0I0EPUTE COOTBETCTBYIOLYIO MTO3UIIMIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BIOPaHHBIC TIU(PHI 0T
COOTBETCTBYIOIIUMU OYKBaMH.
B mMammHHOM 00y4eHUH NPU PELICHUH 331a41 KNacCU(UKAIUU HCIONIB3YETCSl METO
MPSIMOTO KOJMPOBAHUS KJIaccoB. [IpeamonaraeTcs, 4To B MaCCHBE 00YJarOIIUX JaAHHBIX
CCTb MIPUMEPLI, OTHOCAIIUECCA K UCTBIPEM KJIaCCaM. CootHecure HOMCD KJIacCa U €ro
KOAOBOC IMPCACTABJICHUC.
HOMep KJ1acca KOI[OBoe MPCACTABJICHUC
1 Kmacc Ne 1 A 0001
2 Kiacc Ne 2 b 0010
3 Kiacc Ne 3 B 0100
Kiacc Ne 4 r 1000
IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTCTBHE. K Kaxk10i1 mo3unumy, OIIK-4.B.1
JTAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIUIO B
MpaBOM CTOJIOIIE. 3aMUIInTe BRIOPaHHbBIE IU(PHI IO
COOTBETCTBYIOIIMMHU OYKBaMH.
B 3agavdyax MAaIIUHHON O6pa6OTKI/I C€CTCCTBCHHOI'O A3bIKa UCIOJIB3YCTCA pAd Hpoueayp,
peoOpa3yonIiX TeKCT B YUCIOBYIO (popMy. COOTHECHUTE COIEpKaHUE STUX IPOLEAYD
C UX HAa3BaAHHUEM.
CopepxaHue npouesypsl Haspanue
1 Pa3z0Ouenue Tekcra Ha A JleMMuHT
TEKCTOBBIC €JTMHUIIBI (CITOBA)
2 [IpuBeneHne TEKCTOBBIX b Toxkenuzamus
ennHUI (CIIOB) K 0a30BOM
dhopme
3 BekTopu3zanus TEKCTOBBIX B Kocunycnoe nmomobue
€ IVHHI]
4 Brruncnenue mepst r dopmupoBaHre 3MOSITUHTOB
CMBICIIOBOM CXO0XKECTH
TEKCTOBBIX eIMHUII (CIIOB)
[IpouunTaiiTe TEKCT U YCTAHOBUTE MOCJIEI0BATEIbHOCTD. 3aMUILINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO IMTOCIEA0OBATCIIBHOCTD 6YKB CJICBA HAIIpaBo.
Pacmonoxxute cneayromnpe Tambl mpeoOpa3oBaHus TEKCTa B TIOPSAKE X pealn3allii B
MOJIETTH TeHEPATUBHOTO TpaHChopMepa:

A) ChopmupoBaTh YUCIOBBIE BEKTOpa (AMOEIIUHTH) TOKEHOB

b) [IpeoGpazoBath UCXOAHBIE JaHHBIE (TEKCTOBYIO a0CIeI0BATEILHOCTD) B HAOOP
B) Co31aTh KOHTEKCTYaIM3UPOBAHHBIC SMOC/IMHTH C IOMOIIIBIO

JIMHEWHBIX KOMOMHAIMIA UCXOIHBIX SMOCUIMHTOB (MEXaHU3M BHUMAHUS )
TOKEHOB

I') [IlpuMeHNUTD TO3UIIMOHHOE KOTUPOBAHUE K IMOCIIMHTaM

) Hopmanu3oBats 3MOCIIHMHTH

E) BbIuuciuTh BepOsATHOCTH BBIOOpA KAXKIOTO TOKCHA CIIOBAps B KAUCCTBE
MIPOJOIDKCHAS TEKCTOBOW TOCIIE0BATEIEHOCTH




[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
Haiite onpenenceane GyHKINHN TOTEPH, UCTIONB3YEMON B MAITHHHOM OOyUeHUH
METO/IOM KOHTPOJINPYEMOTO O0yUCHHUS

@yHKIUS MOTEPh B KAYECTBE apIyMEHTOB IPUHIMACT 3HAUYCHNE HA BBIXOJE 00ydaeMoit
MOJIETIM ¥ NICTHHHOE 3HaUYCHHE, KOTOPOE MOJIEINb JI0JKHA Oblila OBl BEPHYTH, U
BBIYHCIIACT OLIEHKY PACCTOSHUS MEKAY HUMH, OTPAXKAIOLIYI0, HACKOIBKO 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 00yueHNH «C ydUTEIEeM) HCXOJHBIC TaHHbIE IPEIOCTaBIIOTCS B BUle Habopa
YHCIIOBBIX IIPUMEPOB ""BXOIHBIC TaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUS
TEKYILEro OTBETa C IPaBUIILHEIM (popMHUpyeTCs 3HaUCHUE (YHKLIUH II0TePh, KOTOPOe
UCIIONB3YeTCs B KaUeCTBE BXOJHOTO MTapaMeTpa Iyl alropuTMa o0ydeHusl.

[Tpu 00ydeHNH «C MOAKPEIUICHUEM TIPABUIILHBIC OTBETHI HE IPEIOCTABIAIOTCS.
O6yuaemasi MOJIeTIb B3aUMOACIHCTBYET CO «CPEAOH» OT KOTOPOH MONy4aeT CTUMYJIEL B
BUJIE «HArpa/ibl/HaKa3aHus». Mojenb o0yJaeTcs IpelIpuHUMAaTh 1eHCTBUS, KOTOPBIE
MaKCHMHU3HPYIOT «HArpPagy».

OIIK-4.B.1

11

[IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABHIBHBIA OTBET.
OOmsicHUTE coIep)KaTeNIFHOE 3HAYCHHE IMapaMeTpa «CKopocTh oOyueHms» (learning
rate) MOJICIH B aJITOPUTME OOPAaTHOTO PACIIPOCTPAHEHHS OIINOKH:
l. ”HOEKC TPOM3BOAWTENBHOCTH BBIYMCIHMTENBHBIX CPEICTB, PEATU3YIOMINX
mporecc o0yueHus
2. ko3 dunreHT B QopMmysic pacuera MPHPAIICHHS BECOBBIX KOI(PPHUIIMCHTOB
MEKHEUPOHHBIX CBsI3ed
3. BpeMms1, 3aTpadeHHOe Ha OJMH LUK (3M0XY) 00yUeHHs MOJIEIN
4. Bpewmsi, 3aTpaueHHOE Ha 00yUeHHE MOJICJIM Ha OJIHOM O0ydaroleM npuMepe

OIIK-5.3.1

12

HpoanaﬁTe TCKCT, BBI6epI/ITC IIpaBUJIbHBIC BAPHAHTBI OTBCTA
HazoBwurte 11e7h BRIIOTHEHUS ONepalys CyOaucKpeTn3anuu (pooling) B CBePTOYHBIX
HEUPOHHBIX CEeTAX:

1. ynaneHue NIyMOBOH COCTABIIAIONIECH HA KapTe IPU3HAKOB

2. yCcUIIeHHs1 KOHTpacTa KapThl IPU3HAKOB

3. cokpaleHHe pa3Mepa KapThl IPU3HAKOB

4. BbIJIeNICHUE I'PAJIMCHTOB TIepera ia IpPKOCTH 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 MACCHB IPUMEPOB pas3AC/IA0OT HA
00yJaronIyo 1 KOHTPOJIBHYIO BEIOOPKH. B mporiecce 00ydeHus: MOAETH 3HAYCHUS
(YHKIHU TTOTEPh, BEIYUCIIEMBIC IS 00yJaloIIei BBIOOPKH MOTYT YMEHBIIIATHCS, HO
IIPHU 3TOM BO3pacTaTh Il KOHTPOJIbHOU BEIOOpKH. Ha30BUTE TEpMUH, KOTOPHIM
XapaKTepU3yeTcs pe3yapTaT 00yueHHs MOJIENIN B 3TOM CIIydae.

1. monenb oOydeHa

2. MoJienb nepeodyyeHa

3. Mojenb HeoOydaema

4. MOJCJIb Mapajn30BaHa

OIIK-5.V.1

14

HpoanaﬁTe TCKCT, BBI6CpI/ITC IpaBUJILHBIC BApUAHTBI OTBETA
OnpeﬂenHTe KaKue MporpaMMHBIC CPEACTBA UCITIOJIB3YOTCA IJIA

peanu3aiy Mojienei TIIyooKoro ooydeHus:
Keras

SolidWorks

TensorFlow

Theano

. Sup

RAlEaibadi e

OIIK-5.V.1

15

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K Ka)K/10M MO3UIUH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BRIOPaHHBIC TU(PHI TIO]T
COOTBETCTBYIOLIMMHU OYKBaMHU.

B COBPEMCHHBIX CUCTEMAX MAIIMHHOI'O 06y‘{eHI/IH HCIOJIB3YIOT TCH30PbI B Ka4€CTBEC
OCHOBHOM CTPYKTYPBI IIPEACTABJICHUA JaHHBIX. TeH30pLI —3TO O606H1€HI/IC MaTpuil €
MIPOU3BOJILHBIM KOJMYECTBOM M3MepeHuii (oceit). KonnyecTBo ocelt onpenenser paur
TCH30pa. CoOTHECUTE THUII MPCACTABIICMbIX JAHHBIX U TpeGyeMI:Iﬁ paHr TCH30pa.

OIIK-5.B.1




Tun naHHbIX Panr teH3opa

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

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

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

4 LIBeTHOI BUnEOpSIA 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 U BHIYMCIICHNS MEPBl CMBICTIOBOI OJIM30CTH IBYX TOKECHOB.

1. nexkapToBO paccTOosHUE

2. KOCHHYCHOE IT0JI00He

3. paccTtosiHue XeMMHHra

4. paccrosune Maxanano6uca

17 [IpounTaiite TEKCT U BBIOEPUTE IPABUIBHBIN OTBET. OIIK-6.Y.1
B 3amayax KOHTPOJIUPYEMOr0 MAIIMHHOTO 00YYEHHS JUIs HACTPOWKH [TapaMeTpoB
MOJIEIH UCTIONB3YyeTCs 3HaueHHe QYHKINH «0Tepb». OOBICHUTE COAEPKATEIEHOS
3HAYCHUE 3TOM (PYHKINOHAIBHON 3aBUCUMOCTH.

1. (yHKUMOHANBHAS 3aBUCHMOCTB, OTPa)KArOIIas 3aTpaThl BPDEMEHU Ha 00y4eHUE
MoOAeNu

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

3. q)yHKI_II/IOHaJ'H)Haﬂ 3aBUCUMOCTD, OTpaXKaromiasd KOJNYCCTBO BbIYUCIUTECIbHBIX
omnepanuii, IPOU3BeICHHBIX B IPolecce 00ydeHNUs MOACIH

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

18 [IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBUE. K Kak1011 mo3unuy, OIIK-6.Y.1
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B
IIpaBoOM CTOJIOIIE. 3anUIINTE BIOpaHHbIE OYKBBI 110
COOTBETCTBYIOLIUMHU LU PaMU.

IMpu 00yueHN HEHPOHHBIX CETEH MCIOIb3YIOTCS TAKHE METOIBI O0YUCHHUS KaK
«0o0ydeHue ¢ yuuTeaeM» u «o0ydeHue Oe3 yuurens». Kaxaplii MeTo npuMeHseTcs
JUTA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHIEMBIH METOJT 00yUeHHSL.
3amauda Metox o0yueHus
1 Krnaccudukarms. OnpeaenuTs NPUHAJIEKHOCTh | A Obyuenue ¢
00beKTa K OJHOMY M3 M3BCCTHBIX KJIACCOB. YUYUTEIIEM
2 Knacrepuzanus. Pa3nenenue 6onpmioro maccuBa | b Ob6yuenne
JTaHHBIX Ha KaTETOPHUU 110 33JaHHOMY IIPU3HAKY. 6e3 yanrens
3 IIpornos. IloctpoeHue perpeccuoHHOM
3aBHUCUMOCTH Ha pasMCYCHHBIX JTaAHHBIX.
4 BrisBnenue acconuanuil. HaxoxzaeHnue csseit
MeXTy 00BEKTaMHU Pa3HBIX KaTETOPHH,
HampuMep, 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 A3bIKAa MCIOJb3YETCA TCPMUHOJIOT U,
C TIOMOIIBIO KOTOPOH 0003HayaroTCs hparMeHThl 00padbaTHIBAEMOTrO TEKCTA.
CootHecure COJZACPIKAHUC TCKCTOBBIX q)pal"MeHTOB C UX Ha3BaHHCM.

TekcToBbIl parMeHT HazBanue

1 TEKCTOBasl €UHULA (CUMBOJI, CJIOBO, A JOKYMEHT
CJIOBOCOYETaHHE, NPEUIOKEHHUE U T.JI.)

2 yHNops04YeHHasi COBOKYITHOCTb b TOKEH
YHUKaJIbHBIX TOKCHOB




3 COBOKYITHOCTH TOKEHOB, KOTOpbIE B CJIOBaphb
TIPUHAJJIEKAT OJTHOM CMBICIOBOM

TI0CJICA0OBATCIbHOCTHU
4 TeHCpajibHasi COBOKYIIHOCTb BCCX F KopIrycC
JOKYMCHTOB
20 [IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEAOBATEILHOCTD. 3AMUIIUTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB CJICBA HaIIpaBoO

ANTOpUTM 00YUYCHHS MOJICITH HEHPOHHOM CETH C TIOMOIIBIO MPOIEAYPhI 00PaTHOTO
PaCTIpOCTPaHCHHUS ONMIHOKH BBIMOIHACTCS IIUKINICCKHA U HA KAXKIOM I[HKIIC
MIpeyCMaTpUBaET peaau3aluio HHCTPYKIUH. PacoNIoXKuTe 3T HHCTPYKIUU B MOPSIKE
HX BBITTOJTHEHHS.

A) BbpIunCIUTh 3HaYEHUS OLIUOOK ISl BCEX HEMPOHOB BBIXOJHOTO CJIOS CETH.

B) IocenoBaTenbHO BEIYUCIUTD 3HAYCHUS OMIMOOK ISl BCEX Y3JIOB CKPBITHIX CIIOCB H
BXOJIHOTO CJIOSI HEUPOHHOM ceTu.

B) ITogate Ha BXOIBI CETH OYEpEIHON ITAJOHHBIN 0Opa3er] 3 oOyJaromiell BBIOOPKH U
paccuuTaTh 3HAUYCHHS Ha BBIXOJE BCEX Y3JIOB HEHPOHHOM CETH.

I') CkoppekTHpoBaTh BCe BECOBBIC KOA(PPHUIIUEHTEHI.

) Beraucnuth npupamieHns BeCOBBIX K03()(OUIMEHTOB I BCEX Y3JIOB HEHPOHHOM
CETH.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00y4eHwus1, mpeIcTaBlIeHbl B Tabuumie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne ni/mn [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtonuueckne  Marepuabl, OTpENENSIOMNUe  TPOLENYypbl  OLEHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIUX TOPSAOK M MPOLEAYPY
IPOBE/IECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue YKa3zaHusd JJIsd O6y‘{aIOIHI/IXC$I IO OCBOCHHIO JUCITUITIINHBI

11.1. Meronuyeckue yKazaHus MJig OOYyYAlOMIMXCS TO OCBOEHHUIO JIEKIIMOHHOTO
MaTtepHaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOro marepuana. Ha3HadyeHune COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTATBHBIX MPOOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUS BBIMONHIET METOJOJOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOPMAITMOHHYIO (QYHKIUHU. JISKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnaHupyeMble pe3yiabTaThl MPU OCBOSHUHU 00YUYAIOIIMMUCS JISKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEIEIISIETCS 1EIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OIMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTeIIeM,

— pa3BuTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  IpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIIIICHHUS.

— TOSIBIIEHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOoTHI,

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKU U O
MPOTHO3€E UX Pa3BUTHS HA ONMXKAMIINIE TOIBL;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TPUXOJAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  PA3JIAYHBIX
(bopMyITUPOBKax);

—  TIOJy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 Marepuana Ipud TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIEIbHBIX TEMATHK 10 JUCIUTIIIMHE.

CTpyKTypa npeiocTaBieHus JEKIIMOHHOTO MaTepuraia:

—  Pazoen 1. Omnuuumenvivie ocobeHnocmu papabomku npocpammHoco obecneyerus OJisl peuleHs

3004y MAWUHHO20 O0OYYeHusi, Munosvle 3a0ayu MawunHo2o o0byueHus. PaccMarpuBaroTCs
BOIIPOCHI, KACAIONIMECS OCHOB MAIIMHHOTO OOYy4Y€HUs, MPEJACTaBICHUE TAHHBIX, BBIICICHUS
MIPU3HAKOB HCIIOJIb30BAaHUS METPUK paccTtosiHus. Jlaercs mpencraBiieHHe 00 OCHOBHBIX
KaTeropusX MaIIMHHOTO OOy4YeHHs, PAcCMaTPHUBAIOTCS MPHUMEpPhl NPUKIAAHBIX 3a7ad
MaIIMHHOTO O0y4YeHUs U MPoOIeMbl MAIIMHHOTO O0yYEHUSI.

— Pazoen 2. OcHosHvle nONOJCEHUS MEXHONOSUU O0OVHAEMbIX UCKYCCMBEHHbIX HEUPOHHLIX cemell
(MHC). aetcsa mpeactaBieHHE 00 OCHOBAaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJUTCS
noHsATHe GpopMarbHOTO HepoHa. PaccMaTpuBarOTCs TUTIOBBIE CTPYKTYPHI - MHOTOCJIOMHBIE U
CaMOOPraHU3YIOIIHUECS HEUPOHHBIE CETU U CBSI3b C METOIAMH MX 00YUYEHHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HMHC. PaccmarpuBaroTcs
METOJMYECKHE OCOOCHHOCTH OOydueHus: ¢ yumteneM u 0e3 yuutens. IlompoGHO
paccMaTpUBaeTCs aJrOPUTM OOpAaTHOTO PacCHpOCTPaHEHUsS OMIMOKM U aJIrOPUTMBI
camoopranuzanuu. OCBemarTcss METOANYECKUE BOPOCHI MOATOTOBKUA UCXOJHBIX JAHHBIX U
paccMaTpUBAIOTCS TPHUMEPHl  pEIIeHUs  OPUKIAJHBIX  3afad  KJacCUPHUKAIUU |
ABTOMATUYECKOU KJIACTEpU3ALMUA U MHOTOKPUTEPUAIIBHOTO PAHKUPOBAHUS alIbTEPHATHB.

—  Pazoen 4. Cospemennvie s3vbIKu NPOSPAMMUPOBAHUSL U UHCMPYMEHMAIbHBIE CPEOCMBA Pa3pabomKu
nPOSPAMMHO20 obecnedeHuss 0ns 3a0ay MawunHo2o o6yuenus. JlaeTcsi 0030p MPOrpaMMHBIX
CPEeICTB ISl pelIeHHs 3a7ad MamumHHOTO oOydyeHust u O6ubnuorex TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexnHono2uu paspabomru HPOSPAMMHO20 obecnedenus Ha npumepe
peutenus 3a0ay pacno3Hasauus obpasz0e ¢ UCNOIb308AHUEM A3bIKA Hpocpammuposanus Python u
cneyuanusuposantvix bubnuomex. PaccMaTpHBaIOTCA MPAKTUYECKHE BOMPOCHI TEXHOJOTHH
pa3pabOTKH MPOTrPaMMHOTO 00ECTICUEHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., oCHOBBI mporpamMMHpoBaHuUsI Ha
Python, paGota ¢ Tunamu nanHeix, Onbmuorexka NumPy;

- bwubmoreka TensorFlow , ee Ha3HaYeHNE U BO3MOKHOCTH;

— TexHomorun  mporpaMMHOH  pa3pabOTKM  OWHApPHBIX M MHOT'OKJIACCOBBIX
KJaccupuKkaTopoB. Penienne npukiagHbx 3a1a4 00pabOTKH TEKCTOBOM HHMOPMAITHH.

— TexHomorun  mporpaMMHONM  pa3pa®OTKM  alropuTMa  MHOTOKPUTEPHAIBHOTO
pamKUpOBaHM albTepHATUB. Pelienne NpukiaIHbIX 3a/1a4 paHKUPOBAHMUS.

— Texnonoruu riay6okoro oOydeHus Ha 0aze cBepTOUHbIX ceTeil. Peanuzanus cBepToUHON
cetu B TensorFlow. IloaroroBka HMCXOIHBIX IaHHBIX, CO3/laHHE (UIBTPOB U CIOEB
no/BeIOOpkU. O0yueHue kiaccupukaTopa, oleHka 3PGEeKTUBHOCTH.

11.2. MeTtonuueckue yka3zaHus Il OOYYarOIIMXCS 0 yYaCTUIO B CEMUHApax (yyeOHbIM
NIIAHOM O OGHHOU OUCYUNTIUHE He NPeOYCMOMPEHO)



11.3. Meronnyeckue ykazaHus s OOYyYarOIIMXCS 10 MPOXOXKIACHHUIO IMPAKTHUYECKHUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNTUHE He NPE)YCMOMPEHO)

11.4. Meronuyeckue ykazaHUs i OOYYalOIIMXCS IO BBINOJHEHUIO JTAOOPATOPHBIX
paboT (eciu npedycmompeHro yuebHbimM NIAHOM N0 OAHHOU OUCYUNTUHE)

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.
BrimonHnenue mabopaTopHbIX pabOT COCTOMT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOHN, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISICTCS HEOTHEMIIEMOW YaCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll Yy4eOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00€eCTIeunBarOIINM PEIICHUE CIAEAYIOMNX OCHOBHBIX 33/1a4 00Y4arOIIeTOCs:

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

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

— TOJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIHUILTUHE;

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

3ananue u TpeOGOBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PabOT

Jlabopamopnas paboma Nel

TexHoNOTHA MPOTPaMMHON pealu3auy Ui pelIeHus 3a1aul KiIacCu(UKAIUK JTaHHBIX
METO/I0M KOHTPOJIMPYEMOro 00y4eHHs ¢ MCIIOJIb30BaHUEM s3blka IporpaMmupoBanus Python B
obmaunoit cpene Google Colab. BapuaHThl UCXOIHBIX JaHHBIX COJIEPKATCS B METOJIUYECKUX
yKa3aHHUIX K BBITOJHEHHIO J1a00paTOpHOM paboThI.

Jlabopamopnas paboma Ne2

TexHonoruu mporpaMMHOM pa3paloTKM MpoLenyp IIyOOKoro oOydeHHs CBEPTOYHOM
CeTH C MCNOJb30BaHUEM si3blka mporpammupoBanust Python u TensorFlow B oOnaunoil cpene
Google Colab. BapuaHTbl HCXOTHBIX JaHHBIX COJEPXKATCA B METOAMYECKHX YKa3aHMAX K
BBITIOJIHEHHIO JTA0OPATOPHOU paboOTHI.

Jlabopamopnas paboma Ne3

TexHoMmOrNMM MPOTPaMMHON peaTn3aluy aIropuTMa 00yJaeMoro reHepaTopa TEKCTa C
UCIIOJIb30BaHUEM sI3bIKa ITporpamMmupoBanus Python. BapuaHTsl HCXOMHBIX TaHHBIX COJEpKaTCs
B METOJIMYECKUX YKa3aHUAX K BBIMOJIHEHUIO TJAOOPaTOpHON pabOTHI.

Jlabopamopuas paboma No4

TexHojgorMM  MPOrpaMMHOM  pealu3alldd  adropuT™Ma  MHOTOKPHUTEPHUATBHOTO
pPaH)KUPOBAHMS AJIbTEPHATHB METOJOM aHalM3a HepapXuid C HCIOJb30BAaHHEM  S3bIKA
nporpaMMupoBanusi Python. BapuaHTbl HCXOAHBIX JaHHBIX COAEPIKATCS B METOAMYCCKHX
yKa3aHHIX K BBITOJHEHHIO JJa00paTOPHO paboTHI.

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

— Conepxanue.

— Ilenb paboThI.

— Bapuanr 3amanus.

— Tlopsnok BBITIOTHEHUS paOOTHI B COOTBETCTBUE C WHANBUIYAILHBIM 32/ IaHUEM.



— CKpHHIIOTHI pe3yJbTaTOB BBHITIOJIHEHHBIX 33JJaHUI C MMOSICHEHHEM, KAKUM HUMEHHO 00pa3oM
OBLITM MCITOJIb30BaHbI OMOIMOTEYHBIC (DYHKITHH.

— BrIBoIBI MO TIpOIETIAHHON padoTe.
— Cnucox Ucnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k oopmIICHHIO OTYETa 0 Ja00paTOPHOH paboTe

Otuer o mabopaTopHOil paboTe OQGOpPMIIIETCS B COOTBETCTBHH C TpPEOOBaHUSMHU TIO
opopmiiennto TekcToBbIX TOKyMeHTOB mo ['OCT 7.32-201. be3ycnoBHbIM TpeOOBaHHEM K TEKCTY
oTyeTa SBISIETCA COOJIOZCHHME MPaBWJI IPAMMATUKA W CHUHTAKCHUCA PYCCKOro si3pika. dopmyiibl,
BKJIIOYAaEMbIe B TEKCT, PaCCMAaTPUBAIOTCS KaK YacTH MPEJIOKEHHUs, Ha HHUX PaclpOCTPaHSIIOTCS
OOUIeNPUHSATHIC 3HAKH MTPETTMHAHUS.

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

B coorBerctBun ¢ T'OCT 7.32-2001 BkiroueHHble B pabOTy CTpaHMIBI TEKCTA,
WITIOCTPAIMK, TaOJMIBl U pacHeyaTKH C KOMIBIOTEpa IOJDKHBI COOTBETCTBOBaTh (popmaty A4
(210*297 MM) ¢ coOoIeHUEM CIISAYIONIMX Pa3MepoB ToJiei: paBoe 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 cTpaHMIIbI POCTaBIISETCS B HWKHEHW YacTH JIUCTa B LIEHTPE
6€3 TOUYKHM B KOHIIE. TUTYJIbHBIN JUCT BKIIOYAIOT B OOIYI0 HyMEpAaIHIO CTpaHULl paboThbl, HO HOMEP
CTPaHUIIBI HA HEM HE TIPOCTABIISETCA.

WnmocTpanys J0JDKHBI paclioyiaraThCsi HENOCPEJICTBEHHO II0C/IEe TEKCTa, B KOTOPOM OHH
YIIOMHHAIOTCSl BIEpBble, WIM Ha Cleaylouleid crpaHune. MiumocTpalii HMMEIOT CKBO3HYIO
HYMEpaIUIo, MOTYT UMETh Ha3BaHHs M MOSCHSIOMINE JaHHbIE (MTOAPHCYHOUHBIE TOANUCH). Homep u
Ha3BaHHE MOMEMIAIOT HIDKE WUTIOCTPAlMKM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CxpuHIIOT
TaOJUIIBI C BHITIOJIHEHHBIM 33/laHueM»). HoMep u Ha3BaHME WUTIOCTPALMU BBIOIHSETCS mIpudTOM
(11 pa3aMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmmrocTpanum AODKHBI OBITH CHENIaHBl CCBUIKM B TEKCTE JI0 MEPBOTO IMOSBICHUS
pucyska. [Ipu ccbuike ciienyer nucath ciioBo «PUCYHOK» € yKa3aHHEM €ro HOMepa.

[TpaBuna odopmienus OuOIMOTrpa@UUECKUX CCHUIOK PErIAMEHTHPYIOTCS B COOTBETCTBHUH C
I'OCT P 7.0.5 2008.CcbuikM Ha HCTOYHHMKM CJEIyeT YKas3blBaTb IIOPSJKOBBIM HOMEPOM B
KBaJIPaTHBIX CKOOKaxX MO CIUCKY MCTOYHUKOB. CBefeHHS 00 MCTOYHHMKAX CIIEIyeT pacroyiaraTh B
MOPSIZIKE TOSIBJICHUSI CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl 1 HyMepoBaTh apaOCKUMU Iuppamu.

11.5. Meronuyeckue ykazaHus i 00YJarOIIMXCs MO BBIMOJIHEHUIO KyPCOBOTO MPOEKTa/
KYPCOBOM pabOTHI (YueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE He NPedyCMOMPEHO)

11.6. Meronnyeckue ykazaHus Ijs 00y4JaroIIMXcs MO MPOXOKICHUIO CaMOCTOSITENbHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONTUICs BBITIOIHAET PabOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaBaressi, HoO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

B mporecce BBIMONHEHHS] CaMOCTOSATEIBLHON pabOThI y oOydarorerocs (GopmMupyercs
renecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET €My pPa3BHBAaTh YMEHUS
U HaBBIKM B YCBOEHHMHM U CHCTEMAaTH3allMU MPUOOpEeTaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, MOMOTaeT TNOMyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJaronuxcs SBISIOTCS:

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



11.7. MeTonuueckne yKa3zaHWUs I8 OOYYalOMUXCS IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymmuii KOHTPOJb YCIEBAeMOCTH IIPEeIyCMaTpUBaeT KOHTPOJIb KadyecTBa 3HAHHUI
00y4Jaroumxcs, OCylIECTBISIEMOr0 B TEUEHHE CEMECTpa C IIEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JIUCIHTIIIHHEL

11.8. MeTtonuueckue ykazaHUs I O0YYAIOIMIUXCS IO 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
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSATh MUX JUId PEIICHUs] MPAaKTUYECKUX 3adady. ODK3aMeH, Kak MpPaBUJIO, MPOBOJUTCS B
NIEPUOJ, SK3aMEHALIMOHHOM CECCHMM M 3aBEpLIAETCS AaTTECTALMOHHOM OLICHKOW «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSHHBIX OOYYaIOUIMMCS B XOJI€ MU3yUCHHS
y4eOHOM IUCHUIUIMHBI B LIEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM CeMecTpa) OLICHKA 3HaHUH
0o0y4aromuMcs 10 OTJEIbHBIM pa3jiesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLIEHKOW «3aYTEHO»
WIH «HE 3a4TEHO».

— 1uddepeHIpPOBaHHbBIM 3aueT — 93T0 (opMa OLEHKUM 3HaHUM, I0Jy4YeHHBIX
00yyaromuMcs pU U3Y4E€HUU TUCLUIUIMHBL, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX Pa0OT U MPOXOXKACHUU NMPAKTHK C aTTECTALIMOHHON OLIEHKON
«OTIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHOY.

Cucrema OLIGHOK MpH MPOBEACHUM IPOMEKYTOUHOM aTTeCTallud W MPOXOXKACHUU
TEKYLIEr0 KOHTPOJS YCIEBAeMOCTH OCYLIECTBISETCS B COOTBETCTBUH C TpeOOBaHUAMMU
[Tonoxxennit «O TekylieM KOHTPOJIE yCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalluu CTYJIEHTOB
['VAII, oby4aromuxcs Mo nporpaMMbl BbICIIEr0 00pa3zoBaHus» M «O MOAYJIbHO-PEHTHHTOBOM
CUCTEME OIICHKHM KayecTBa yueOHOU paboThl cTyneHToB B I'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
3aceqaHus
Kadeapsl

Iommuce
3aB.

kadempoit




