MMHUCTEPCTBO HAVKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
®EJIEPALINHA
(enepanbHOE rocyapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YIPEK/ICHHUE BBICIIETO
oOpa3oBaHusT
"CAHKT-IIETEPBYPI'CKHI TOCY JAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHUA"

Kadenpa Ne 41
YTBEPXJAIO
OTBeTCTBEHHBIH 3a 00pazoBaTeIbHYI0
porpammy

pod. A.T.H.,mpod.

Jlucr cornacosanus paboueil IporpaMMsl JUCLUIIINHEL

Iporpammy cocraBui (a)

JIOLIeHT, KaH/. TEXH. HayK S o C.T'. Tonmaues

(JI0JDKHOCTB, yd. CTENEeHb, 3BaHHE) (moamuck, nata) (vHnnHae, GamMumms)

ITporpamma onoOpena Ha 3acenanuu kadenpsr Ne 41

«19» despamns 2025 T, nporokon Ne 07-2024/25

(11O/KHOCTD, Y. CTCICHB, 3BaHNE)

E.A. Ilepenenkux

(MHALWMATIBL, (aMHITHS)

3aBenyrounii kadeapoit Ne 41 T
JL.T.H.,IpoQ. I'.A. KopsxaBuH
(yu. cTeneHs, 3BaHKE) (moanucs, aata) (uHMIMaTBI, paMuIIHs)

3amectutens aupekropa uactutyta OIITU no meromueckoit padore

JIOI.,K.T.H. %/ H.1IO. Edpemon

(nmozmnuce)

«19» ¢peBpans 2025 ¢

PABOYAA ITPOI'PAMMA JTUCIHUITJIMHBI

((COBpeMeHHLIe TEXHOJIOTUH pa3pa60TKﬂ IIporpaMMHOI0O obecricueHus
(HanmeHoBaHHe JUCINTUIHBI)

KOI[ HalpaBJICHUA HOHFOTOBKI/I/

09.04.03
CHEIUAILHOCTH

HaumenoBanue HaIlpaBJICHUS
HOL[I‘OTOBKI/I/ CHCAAJTIBHOCTH

Ipuknaguas nHpoOpMaTHKa

HaumenoBanue
Iludposast aHaTUTHKA IPOU3BOACTBEHHBIX CUCTEM
HaIpaBJICHHOCTH
®dopma o0yueHUs OouHas
Tl'op npuema 2025

Camnkr-IlerepOypr— 2025

(I0/KHOCTB, Y. CTeNeHb, 3BaHHe) (moammuce, nata) (MHHIHATBI, haMuTIs)



AHHOTaNIMA

JuctumuimHa «CoBpeMeHHBIE TEXHOJOTHH Pa3pabOTKH MPOTPaMMHOIO OOECIICUCHHUS»
BXOJIUT B 00pa30BaTeNbHyI0 MPOrpaMMy BBICHIET0 00Pa30BaHUsI — IPOrPaMMy MarucTparypsl Mo
HampaBieHuio  moarotoBku/  crnenuanbHocTH  09.04.03  «[Ipuknamnas  wHPOpPMATHKA»
HanpasieHHocTd  «l{udpoBas aHanuTHKa TPOU3BOJACTBEHHBIX cUcTem». JlucruruinHa
peanu3zyercs kapenpoit «Ne4 1.

JucuunnuHa HauejaeHa Ha GOpPMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpPUTHHAIBHBIE QJITOPUTMBI M MPOrPaMMHBIC
CPEICTBa, B TOM YHUCJIE C HCIOJIb30BAHUEM COBPEMEHHBIX MHTEIICKTYaTbHBIX TEXHOJIOTUHN, NI
peneHus MpohecCHOHATBHBIX 3a/1aW»

OIIK-4 «CrocoOeH NMpUMEHSTh Ha MPAKTUKE HOBBIC HAy4YHBIC TPHHIUIBI U METObI
UCCIIEIOBAHUI

OIIK-5 «Cnocoben pa3pabaThiBaTh ¥ MOACPHHU3UPOBATh MPOTPAMMHOE M ammapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM)

OIIK-6 «CnocobeH wuccienoBaTh COBPEMEHHBIE NPOOIEMBI M METOIbl MPUKIATHON
UHPOPMATUKU U Pa3BUTHsI HH(OPMAITMOHHOTO OOIIECTBA»

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBS3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO U TMPOTrpaMMHOIO OOECHEeUeHUs MJIi pPELIeHHUs 3a/ad, OTHOCSIIMUXCA K
00JacTu MalIMHHOTO 00yUYeHUSI.

[IperoaBanrie MUCHMIDIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBI OpraHU3alUN
yueOHOro TMpolecca: JeKkyuu, J1abopamopuvie pabomvl, camMocmosmenvuas paboma
obyuarowe2ocs..

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepeueHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 AUCLUUIIIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
OcHOBHOM 3ajayell M3y4eHUs AUCLHUIUIMHBL SBJIIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pa3pabOTKU aJITOPUTMHUYECKOTO W TPOTPAMMHOTO OOECIICUCHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHl C MHCTPYMEHTAIBHBIMHU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICUCHHS.
dopMupoBaHUE U PA3BUTHE y CTYJEHTOB CIHOCOOHOCTEH IMOCTAHOBKM W pEIICHHs 3ajad,
OTHOCSIIIMXCSA K TEXHOJIOTMH pa3paboTKuM TporpamMMmHOro obecriedeHus Oasmpyercs Ha
COBPEMEHHBIX METOJIaX Paclo3HaBaHMs 0OPa30B U MAIIMHHOTO O0yYEHHUSI.
1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (nanee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETCHIMSIMU WM WX YacTaMU. KoMIeTeHInu 1 UHIUKATOPbl X JTOCTHXKEHUS MPUBEJICHBI B

tabnuue 1.
Tabnuua 1 — IlepeyeHp KOMIETEHIMHA U MHIUKATOPOB MX JIOCTUKEHUS
Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHIIUH KOMIIETEHIINH JOCTH)KEHUS] KOMIIETCHLIUU
OIIK-2.3.1 3HaTh COBpEMEHHbIE
OIIK-2 Cnocoben p
UHTEIJJICKTYaJIbHbIE TEXHOIOTHH JUISI
pa3pabarbIBaTh
O HHAILHLLC peleHus npopeccuOHaIbHBIX 3a1a4
p OIIK-2.Y.1 ymeTrs 000CHOBBIBATH BHIOOD
QITOPUTMBI U
COBPEMEHHBIX MHTEJICKTYaIbHbIX
IIPOrpaMMHbIE . .
TEXHOJIOTHI U IPOrpaMMHOM cpesibl pu
Cpe/CTBa, B TOM
pa3paboTKe OPUTHHAIIBHBIX TPOrPAMMHBIX
O6menpodeccuoHaabHbIC | YHUCIIE C
CPEICTB JJIsl pelIeHUS TPOPECCUOHATBHBIX
KOMIIETEHIIUH UCIIOJIb30BaHUEM sanay
COBPEMEHHBIX
p OIIK-2.B.1 BnazneTs HaBbIKaMH pa3pabOTKU
WHTEJJIEKTYyaJIbHBIX
- OPUTMHAJIBHBIX AJITOPUTMOB U
TEXHOJIOTHH, 11s
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE C
peleHus
MICIIOJIb30BAHUEM COBPEMEHHBIX
PO eCCHOHABHBIX .
sanay MHTEJJIEKTYaJIbHBIX TEXHOJIOTUM, AJIs

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

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-4 Cnocoben
MPUMEHSThH Ha
HpaKTI/IKe HOBBIC
Hay4HbIE TPUHIUIIBI
U METObI
HCCIIeOBaHUM

OIIK-4.B.1 BmageTs HaBBIKAMU
MIPUMEHCHHSI HOBBIX HAYYHBIX TIPUHITUTIOB
Y METOJIOB UCCIIEAOBaHUS Il peUICHUs
npodeccnoHaNbHbIX 3a1a4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-5 Cnocoben
pa3pabaTsIBaTh U
MOJICPHU3UPOBATh
MPOrpaMMHOE U
arnmapaTHoOe
obecrnieueHue
MH(OPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpeMEHHOE
IIpOrpaMMHOE U ammapaTtHoe o0ecrieyeHue
MH(OPMALIMOHHBIX U
aBTOMATHU3HPOBAHHBIX CUCTEM

OIIK-5.Y.] ymers MOOEpHU3UPOBATH
IIpOrpaMMHOE U ammapaTtHoe o0ecrieyeHue
MH(OPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM JJIS
pelieHus nmpodeccnoHalbHbIX 3a/1a4
OIIK-5.B.1 BnageTh HaBBIKaMU pa3pabOTKH
MIPOrpPaMMHOTO U aIapaTHOro
obecneyeHns HHPOPMALMOHHBIX U




ABTOMATU3UPOBAHHBIX CUCTEM JIJIsi
penieHust TpoeCCHOHABHBIX 3aa4
OIIK-6 Cnocoben
HUCCIIEeN0BaTh OIIK-6.Y.1 ymMeTh IpOBOAUTH aHAIN3
COBpPEMEHHBIC COBPEMEHHBIX METO/OB U CPEICTB
mpoOJIEMBI U METOABI | MH(DOPMATHKHU TSI PELIEHUS IPUKIIATHBIX
Oo6menpodeccnoHanbHbIC p - a Gop AP p a
MIPUKJIATHOMN 3a/1a4 pa3IM4HbIX KJIaCCOB
KOMIIETEHIIUH
UH(pOPMATUKH U OIIK-6.B.1 Bnanerh HaBbIKaMu
pa3BUTHS Hccae0BaHus TPOOIeM U METOIOB
nH(pOPMAITMOHHOTO MPUKIIATHOW HHPOPMATUKHU
oOIecTBa

2. Mecro nucuurinHbl B cTpykType OI1

JucuumnimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPHUOOPETEHHBIX 00y4YaIOUUMUCS
IPY U3YYCHHUHU CIICAYIOMINX JTUCIUTLINH:

— «MareMaTH4eCKHe METOJIbI K MOJICTTU TIPUHSATHUS PEIICHHI,

— «MeToI0JIOTHS ¥ TEXHOJIOTHSI POCKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM),

— «Yupasnenue UT-npoexramm»,

— «HdpopmannorHOE 00IIECTBO U TPOOIEMBI TPUKIATHOW HHPOPMATHKI.

3HaHMs, TOJNyYeHHBIC TPU HW3YUYCHUU MaTepuaia JaHHOW IHUCHUIUIMHBI, WMEIOT KakK
CaMOCTOSITeNIbHOE 3HAUC€HUE, TaK U UCIIOJIb3YIOTCA MPU U3YYCHHUH IPYTUX AUCLUILINH:

— «ApPXHUTEKTypa NpeANPUATUN U UHPOPMAILIMOHHBIX CHCTEM),

— «Craructuyeckas 00padoTka HHPOPMAIII,

— «OntuMu3anus IPUHATHS PEIICHUN B YCIOBHIX HEONPEAECICHHOCTH Y.

3. O0beM u TpyI0EeMKOCTb JTUCIUIIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIHHE (U paclpeieleHre STOM TPYI0EMKOCTH M0 CeMeCTpaMm) Mpe/ICTaBICHbBI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexrm (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anstus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 92 92
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue Tpy10EMKOCTH JUCLUILIMHEI IO pa3JesiaM U BUJAM 3aHATHUI.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYJIOEMKOCTb IPUBE/IEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Jlekumu | 113 (C3)| JIP KII CPC
Pazmenbl, TeMBbI TUCIUILTHHBI (1ac) (4ac) (4ac) (gac) (gac)
Cemectp 2

Pazaen 1. OTiimunTensHble 0COOCHHOCTH Pa3paboTKu
COBPEMEHHOI'0 IPOrPaMMHOTr0 00eCTIeYeHUS IS 2 4
peleHns 3a1a4 MAIIMHHOTO 00yY€eHHUsI, TUIIOBbIE
3a7a4i MAIIMHHOTO O0yUeHHS

Pa3nen 2. OcHOBHBIE NONOXKEHUS TEXHOJIOTUU
00y4JaeMbIX UCKYCCTBEHHBIX HEHPOHHBIX ceTeit
(UHO).

Tewma 2.1. Tunossie ctpykTypsl MTHC u pemaemsie
3a1a4u.

Tewma 2.2. Crioco6s1 o0yuenus MHC, popmupoBanme
00yYaroIuX U TECTOBBIX MACCHBOB JIAHHBIX. 2
Tema 2.3. CocoObl KOHTPOJISI KaUuecTBa 00YUYCHHSI. 1

N B

Paznen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus THC.

Tema 3.1. Anroput™ o0OpaTHOro pacpoCTpaHEHUS
OIINOKH. 2
Tewma 3.2. Anroputmbl o0y4enuns cBeprounbix MHC. 2 5

o1

Paznen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIbHbIE CPE/ICTBA pa3paboTKU )
IpOrpaMMHOT0 o0ecTrieueHuns ISl 3a/1a4 MAaIInHHOTO
o0OydeHwusl.

Paznen 5. CoBpeMeHHBIE TEXHOJIOTUU pa3pabOTKU
NPOTrPaMMHOT0 OOecTieueHHs Ha IPUMEpPE PeIIeHHsI
3a7a4 pacro3HaBaHKUs 00Pa30B M PAaHKUPOBAHHS 6 12 48
AJIBbTCPHATUB C MCIIOJIb30BAHUCM A3bIKa
nporpaMMupoBanus Python u crieruaan3upoBaHHbIX
OnOIMoTeK.

HUroro B cemectpe: 17 17 92

Hroro 17 0 17 0 92

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepskaHue pa3/IeioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIIMOHHOT'O IUKJIA

Howme
p HBSBaHI/Ie 58 conepmaHI/Ie pa3)1en013 U TEM JICKIIMOHHBIX 3aHATUN
pazaena
1 Omauyumenvhvie 0cobeHHOCMU pa3paOOMKU NPOSPAMMHO20 0becneyeHust s

peuterHus 304y MAUUHHO20 06yueHu;z, Munosvie 3a0a4u MauuHHo20 06y‘{€H1/I}Z.

OCHOBBI MAIITUHHOTO 06yquI/151. Hpe,[[CTaBJ'IeHI/Ie JAaHHBIX U ITPU3HAKH,
MCTPUKHU PACCTOSAHUA. KaTeFOpI/II/I MAalIMHHOT O O6yLIeHI/I${. HpI/IMCpBI




NPUKIIAJHBIX 33/1a4 MAaIIMHHOTO 00yueHus. [Ipobaembl MarmMHHOr0 00yueHus

Jlexiust IpOBOUTCS B MHTEPAKTUBHOM (popme: Oecena ¢ IeMOHCTpanuel crnaiios.

2 OCHOGHble NOJIOHCEHUA mMEeXHOoJlocUuu O6y’{a€Mle UCK)YCCMBEHHbIX HeﬁpOHHblx cemeli
(MHC).

@opMasIbHBII HEMPOH, MHOT'OCJIOIHBIE HEHPOHHBIE CETU. 3aJa4l
KJaccu(UKaUK U KJIacTepPU3aluu, CTPYKTypa o0yJaromiel BBIOOPKH.
Konrtponupyemoe oOyuenue u camoopranuzanus. OyHKIus noreps u
MaTpHIla HETOYHOCTEH KaK CPeACTBAa KOHTPOJIS KauecTBa 00yueHHUsI.

Jlexmwst MpoBONUTCS B MHTEPAKTUBHOM hopMe: Oecena ¢ IeMOHCTpaIlie CITaiIoB.

3 Aneopummuyeckoe obecneyenue npoyedyp ooyuenus HHC.

Anroput™ 00paTHOrO pacpoCTpaHEHHS OLUIMOKH, aITOPUTMbI CBEPTOYHBIX
cioeB. ANropuTMbl camoopranuzauuu. [IpumMeps! perienus NpuKiIaaHbIX
3a1a4 KjIaccu(UKauI U KJIacTepHU3alnu.

Jlek1ust IPOBOUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ JIEMOHCTpaIUeH caaioB.

4 CospemenHule A3bIKU NPOSPAMMUPOBAHUSL U UHCIPYMEHMATbHbIE CPeOCmBa
paspabomku npoepammHo20 obecneuerus 0 3a0a4 MAUUHHO20 00YYeHUs.

[TporpaMMHBIE CPEACTBA ISl PEIICHHS 3a/1ad MAITHHHOTO 00y YCHHSI.
Crnenuanu3upoBaHHbli 001auHblii cepuc Google Colab, oudnnorexkn
TensorFlow, Theano u ap.

TexHosornu rimy0ooKkoro o0ydeHus Ha 60a3e CBEPTOYHBIX ceTeld. Peannzarus
cBeprouHoii cetu B TensorFlow. [ToaroroBka ncxomHbIX JaHHBIX, CO3/1aHHE
GUIBTPOB U ci10eB NOABBIOOPKH. OOydeHue KilaccuukaTopa, OleHKa

3¢ (HeKTUBHOCTH.

Jlek1iust IPOBOUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ IEMOHCTpAIIUEH CraioB.

5 Cospemennuvle mexHor02uy paspadomxu npocpamMmHo20 obecnedueHus: Ha npumepe
peulenus 3a0ay pacno3sHa8anus 00pa3oe U 2eHepayul mekcma ¢ UCHO1b308aHUeM
Aazvika npoepammuposanus Python u cneyuanusuposannvix bubnuomer.

OcHoBHI s13bIKa iporpamMmupoBanust Python. Yceranoska Python, pabota B
cpene Jupiter Notebook, Tumel nanubix, 6ubnuoreka NumPy. Haznauenue u
BO3MOXxHOCTH O6nbaroTekn TensorFlow, ycTanoBka OnOIMOTEKH.

Pemenue npuxiaansix 3agad NLP. Co3nanue cioBapsi, BEKTOpHOE
IpeJCTaBICHNE TOKEHOB. TeXHOIOTHH MTPOTPaAaMMHOM pa3padOTKU TeHepaTopa
TEKCTa Ha OCHOBE 00y4YEeHHUSI.

Pemenne nmpukiagHpIX 3a1a4 MHOTOKPUTEPUAIBHOTO PAHKUPOBAHUS
anbTEpHATHB. TEXHOIOTMM IPOrPAMMHON peaanu3alnuy alropuTMa
PaHXUPOBAHMS HA OCHOBE METO/1a aHAIIN3a UepapXHil.

Jlexiust mpOBOUTCS B MHTEPAKTUBHOM (popmMe: Oeceia ¢ IEeMOHCTpanueH claiios.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — I[IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTh, |IIPAKTUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIE 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/o (gac) MMOJTOTOBKH, | JMCIIHI
(4ac) JIMHBI
Cemectp 2
1 | TexHoMOTMYU UCIIOTB30BAHUS 00OJIOYKH S3bIKA
nporpammupoBanus (SIT) Python, cpeast 3 4
Goole Colab, Jupiter Notebook, 6ubmuorex
NumPy u TensorFlow.
2 | TexHonOrHs MPOTPAMMHON peann3aun
peleHus 3a/1a91 KiIacCu(UKAIIK JTaHHBIX 4 3
METOJIOM KOHTPOJIUPYEMOT0 00Y4YEeHHUS C
ucnosibzoBanuem SI1 Python.
3 | TexHonoruu nporpaMMHON pa3padOTKH
npoueayp o0y4eHus: CBEpTOUHOM CEeTH C 4 5)
ucnons3zoBanuem SI1 Python u TensorFlow.
4 | TexHOJOTHM NPOTPAMMHOM peann3aun 5 5
IIPOCTOT0 reHepaTopa TEKCTa
5 | TexHonoruu NPOorpaMMHON peaan3anuu
IITOpUTMAa PaHXUPOBAHUS AITEPHATUB C 4 5
ucnosiszoBanuem SI1 Python.
Bceero 17

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHIIOIHEHUE KYPCOBOM PabOThI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uIe 7.

Tabmuna 7 — Bunbel camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bux camocrositensHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTnueckoro Marepuana 40 0

qucturiaHbl (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)




Brimonnaenue pedepata (P)

[TonroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13) 32 32

Kontposbnsie pabotsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEXKYTOUYHOM

arrecrauuu (I1A) 20 20

Bceero: 92 92

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOAMUECKHUE MAaTEPHAIbl i CAMOCTOSITEIFHON paboThl OO0YJArOMIMXCs YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AJIEKTPOHHBIX YIEOHBIX U3IAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH TIpUBEICH B TabuIe 8.
Tabnuna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX M3TAHHIA

KommuectBo
AK3EMILUISPOB B
lnp/ ouoImoreke

URL agpec bubnuorpaduueckas ccrpuiika (kpome
AIIEKTPOHHBIX
AK3EMILTSIPOB)

https://znanium.com | K.JI.Ileapo, B.Puuapt [TocTpoeHre cHCTEM MAaITHHHOTO
/catalog/document?i | oOydenus Ha s3bike Python: mpaktudeckoe mocodue/ -
d=341080 M.: IMK Tlpecce, 2016, -302 c.

https://znanium.com | 3natononbckuii 1.M. OCHOBBI IPOrpaMMHUPOBAHUS Ha
/catalog/document?i | sI3bIKe Python: Yue6nuk/ -M.: JIMK Ilpecc, 2017, - 284

d=341232 c.

https://znanium.com | Pamka C. Python n mamuaHOe 00y4eHue:
/catalog/document?i | npaktudeckoe mocobue/ -M.: IMK TIlpecc, 2017, -418
d=341047 C.

Tonmaues C.I'. TexHonoruu nporpaMMHON peanu3anuu 5
HelpoceTeBbIX Mojenel : yuedHoe nocodue/ CIIO :
Wzn-Bo I'VAIIL 2022. - 138 c.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHUS TUCIHILIHHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
http://Ims.guap.ru/ Cucrema quctanionHoro ooyuenus ['Y ATl

http://guap.ru/guap/standart/prav_main.shtml | IIpaBuia odopmieHus TEKCTOBBIX TOKYMEHTOB I10
I'OCT 7.32 — 2001, 'OCT 2.105-95.

http://lib.aanet.ru/ Onektponnbie pecypebl ['YAITL



https://znanium.com/catalog/document?id=341080
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

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUN
8.1. [lepeyenbp mporpaMMHOro oOecHeueHus,, HCIOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUILINHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO oOecrieueHus npeacTasieH B Tadbmuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmmMHOTo o0ecreueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHUYECKast O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW I  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTUHE, IPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | JlexuuoHHas ayuTopus

MynbsTumeauitHas JEKIUOHHAS ayIUTOPUS

10. Onenounble cpeacTBa AJs MPOBEIEHHS TPOMEXYTOUHOM aTTecTallK
10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TPOMEXKYTOYHOH aTTeCTaIllH
o0yyaroImuxcst Mo JUCUUIUIMHE NpuBeAeH B Tabnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS TPOMEXKYTOUHOM aTTecTaluu

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEJCTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HPOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCs
100-6annpHast ~ mKaja ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIIUH

OrreHKa KOMITETEHITUHN

XapakreprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA

5-0aiupHas mKana




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIIHOY — OMUPAsACh HA 3HAHUS OCHOBHOH M JONOJHHUTEIBHOM JIUTEPaTyphI,
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHUS C MPAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— o0y4aromuiicst TBEpI0 YCBOMJI IMPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, OIUpPasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI;
«opOmoN — HE JOMYCKAeT CYIECTBEHHBIX HETOUHOCTEH; }
— YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUUYECKOH JEATETBbHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIU3UPOBAHHBIX MOHSITHH.
— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IMpOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITBIBAET 3aTPyJHEHHUS B INPAKTHUYECKOM NPUMEHEHUU 3HAHUHN
HalpaBJICHUS;
— cnabo apryMeHTUPYeT HayYHbIE MTOJIOKEHHS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MMOHSITHH.
— o0yyJaroluiics He YCBOMJ 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuana;
— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
«HE 3ATTCHOY paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH; 3
— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYIHUPYET BHIBOAOB U 0000IIECHHIA.
10.3. TunoBble KOHTPOJIbHBIE 331aHUS MJIM UHbIE MaTepHAIBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tadbaume 15.
Tabmuma 15 — Boripocs! (3agaun) 115 9K3aMeHa
Kon
No /it [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa
WHIMKaTOpa
1 MamuHHOoe 00y4eHus: — HalpaBJIeHUue pa3BUTHUS OIIK-2.3.1
MCKYCCTBEHHOTO HHTEJUICKTA
2 OcHOBHBIE 331a4l MAIIMHHOTO O0YUYEeHHUS. OIIK-2.¥.1
3 MeToanKi TOATOTOBKH UCXOMHBIX JAHHBIX I MAITHHHOTO OIIK-2.B.1
o0yueHusl.
4 OCHOBHBIE TIOJIOKEHUS TEOPUN NCKYCCTBEHHBIX HEHPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Mertoap! 06yuenuss MUHC «c yauTenem» u «0e3 yUuTens». OIIK-5.3.1
6 ANTOpUTM 00pAaTHOTO PACIPOCTPAHEHUS OIIHOKH. OIIK-5.VY.1
7 Bri6op ¢yHkuMu noreps npu o0ydeHuu 1 GopMupoBaHue OIIK-5.B.1
MaTpPUIbl HETOYHOCTEH.
8 Anroputmbl 00ydenus: camoopranusyrouuxcs MTHC. OIIK-6.Y.1
9 Texnomoruu nporpamMmmuon peanuzaruu Mmuorocinoraeix MHC. | OITK-6.B.1




Bompocsr (3agaun) nist 3avera / audd. 3adera nmpeacTaBieHsl B Tabwmie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

No /it [Tepedyens BonpocoB (3amayv) myist 3adeta / nudd. 3auerta

Kon
WHIUKAaTOpa

Y4eOHBIM NJIJAHOM HE IPEIYCMOTPEHO

MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KyYpCOBOTO MPOSKTUPOBAHHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

[lepeyenp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIIONHEHUS KypCOBOH paboThHI

No 11/ [TpuMepHBIii IepedeHb TeM 11 KypCOBOI'O POEKTHPOBAHUS/BBIITOTHEHUS
3 KypCcOBOi1 pabOThI
Y4eOHbIM IIJIAHOM HE IPELyCMOTPEHO
Bonpockl [uid npoBeneHUs IPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA

npeJcTaBieHbl B Tabnuue 18.

Tabmuna 18 — [IpuMepHBIi IepeYeHb BOIIPOCOB IS TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKATOpa

1

[IpounTaiite TEKCT U BBIOEPUTE IPABUIILHBIN OTBET.
VKaxuTe 3HaUCHUC TCpMHHA «PA3MCUYCHHBIC 06yqaloume ,IlaHHBIe»?
1. B 06y‘1310]l[617[ BLI60pK€ Ka)K,I[LIfI KJIaCcC COACPIKUT OAUHAKOBOC KOJIUICCTBO
NIPUMEPOB
2. KaXIbId KJ1acc B 00ydJaromei BEIOOpKE COACPIKUT 3aJaHHOE KOJTMIECTBO
NIPUMEPOB
3.  KakIoMy mpuMepy B oOydJaromiei BEIOOpKe IPHUCBOSHA METKa Kilacca
4. xaxmoMy npuMepy B obydaromeil BLIGOpKe HOCTABIEHA B COOTBETCTBUE
Pa3MEPHOCTHL BEKTOPA MIPU3HAKOB

OIIK-2.3.1

HquHTaﬁTe TCKCT, BBI6epI/ITe IpaBUJIbHBIC BAPUAHTBI OTBECTA
HasoBute 3Tansl 00y4eHust HCKYCCTBEHHOW HEHPOHHON CETH METOJIOM 00paTHOTO
pacIpocTpaHeHus OIIHOKH

1. aran pacuera (GyHKIMOHAIBLHOTO CUTHAJIA (OT BXOJId K BBIXOMLY)

2. 9Tan pacyera oUIMOOK BO BHYTPEHHHX CJIOSX CETH (OT BBIXO/a KO BXOJY)

3. oTan pacyera KOJIMYECTBA HEHPOHOB B CKPBITHIX CIIOSX

4. 5Tan KOPPEKTUPOBKH BECOBBIX KOIPPHUIIMEHTOB MEKHEHPOHHBIX CBSI3eH

5. Tan KOPPEKTUPOBKU 00YJAIOIIETO MPUMeEpa

OIIK-2.3.1

HpquTaﬁTe TCKCT, BBI6epI/ITe IMpaBUJIbHBIC BApUAHTBI OTBETA
VYKakuTe 11eN1b BHIOIHEHNS ONepanis CBEPTKH ABYMEPHOH KapThl IIPU3HAKOB C
HCTIONIb30BAHKEM s/Ipa Pa3MEPHOCTHIO NXN B CBEPTOYHBIX HEHPOHHBIX CETAX

1. TIlIpeoGpa3zoBaHne IBYyMEPHBIX H300paKCHUN B TPEXMEPHBIE

2. BbieneHue NOKaJIbHBIX MPU3HAKOB B JBYMEPHBIX H300paKEHUSIX

3. YBenuueHue KOHTpacTa U300pakeHHs

4. YMeHblICHHE pa3MEPHOCTH M300pakeHNs B N pa3

OIIK-2.V.1

IIpounTaiite TEKCT U ycTaHOBUTE COOTBETCTBUE. K Kax 101 O3ULIMHU, TaHHON B JIEBOM
CTOJIOIIE, TOI0EPHUTE COOTBETCTBYIOIIYIO TIO3UIINIO B TIPABOM CTOJIOIE. 3aluIInTe
BBIOpaHHBIE IU(PHI O COOTBETCTBYIOMINMH OyKBaMu

J1nst OLIeHKH Ka4ecTBa MOJENH B 3aJa4ax MAIIMHHOTO O0Y4EHHS HCIIOIb3YIOTCS
pasznmuHble MeTpukH. COOTHECUTE Ha3BaHHE METPUKH ¢ ee (OpPMYJION pacyera, eCIIu:
TP — KOJI-BO HCTHHHO ITOJIOXKHUTEIBHBIX PE3YJIbTaTOB KilacCH(pUKaIN

TN - K0JI-BO HCTHHHO OTPHLATEIBHBIX PE3YJIBTATOB KiIaCCH(UKAINU

FP — K0J1-BO JI0)KHO TOJIOKUTENIBHBIX PE3yIbTATOB KJIACCH(PHUKALIIH

FN — K0J1-BO JTO’KHO OTPHIIATEIHHBIX PE3YIbTATOB KIaCCHU(BUKAIINN

HasBanue meTpuku dopmyra pacueTa METPHKH
1 Precision A | (TP+TN)/(TP+TN+FP+FN)
2 Recall B | TPITP+FN)

3 Accuracy B TP/(TP+FP)

OIIK-2.V.1




[Ipouuraiite TEKCT U yCTaHOBUTE cOOTBEeTCTBUE. K KaXk10#1 mo3uiuw,
JTAHHOM B JICBOM CTOJIOIIE, MTOA0EPUTE COOTBETCTBYIOIIYIO TIO3UITHIO B
MIPaBOM CTOJIOLE. 3anHUIIUTe BEIOpaHHbIE UG PHI 1101

COOTBCTCTBYIOIIIUMHU 6YKB3MI/I.

B oxgnowMm cnoe CBepTO‘-IHOﬁ HeﬁpOHHOﬁ CCTHU PCATIM3YIOTCA TPU CTAaHAAPTHBIX OTICpaluu.
CooTHecute COoACpIKaHUEC onepaliii B CBEPTOYHOM CJIOC HeﬁpOHHOﬁ CE€THU C €€
TIPUHATBIM 0003HAYCHHEM

CoJiepkaHue onepaiuu O06o3Hauenue

1 CBEPTKA KapThl IIPU3HAKOB A Relu
CBEPTOYHBIM SIIPOM

2 YMEHBIICHHE Pa3MEPHOCTH KapThl | b MaxPooling
MIPU3HAKOB

3 HEJTMHEHHOE peoOpa3oBaHue B Conv2D
MacCHBa KapThl MPU3HAKOB

OIIK-2.B.1

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)10i1 MO3UIINH, OIIK-4.B.1
JTAHHOU B JIEBOM CTOJI011€, I0I0EPUTE COOTBETCTBYIOLYIO MTO3UIIHIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BIOPaHHBIC TIU(PHI 10T
COOTBETCTBYIOIIMMU OYKBaMH.
B mMammHHOM 00y4eHUM NPU PELICHUH 331a41 KacCU(UKALNHU UCTIONB3YETCS METO
MPSIMOTO KOJMPOBAHUS KJIaccoB. [IpeamonaraeTes, 4To B MAaCCHBE 00YJarOIIUX JaHHBIX
CCTh MMPUMEPLI, OTHOCAIIUECCA K UCTBIPEM KJIaCCaM. CootHecure HOMCD KJ1acca u ero
KOAOBOC IMPCACTABJICHUC.
HOMep KJ1acca KOI[OBoe MpCACTABJICHUC
1 Kmace Ne 1 A 0001
2 Kmacce Ne 2 b 0010
3 Kmace Ne 3 B 0100
Knacc Ne 4 r 1000
[Ipouuraiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K Ka)k1011 mo3unuy, OIIK-4.B.1
JTAaHHOU B JIEBOM CTOJIO1IE, T010EPUTE COOTBETCTBYIOILYIO MO3UIIMIO B
IIPaBOM cToJIOLE. 3anHIIUTe BEIOpaHHbIE UG PHI 11011
COOTBETCTBYIOIIMMHU OYKBaMH.
B 3agavdyax MAaIIUHHON O6pa6OTKI/I C€CTCCTBCHHOI'O A3bIKa MCIOJIB3YCTCA pAd Hpoueayp,
peoOpa3yonIiX TeKCT B YUCIOBYIO (opMy. COOTHECHTE COJepKaHUE STUX IPOLEAYD
C UX HAa3BAHHUEM.
CopepxaHue npoueaypsl Haspanue
1 Pas0Ouenue Tekcra Ha A JlemMMuHT
TEKCTOBBIC €TMHUIIBI (CIIOBA)
2 [IpuBeneHne TEKCTOBBIX b Toxkenuzamus
eanHHMII (CJIOB) K 0a30BOM
dbopme
3 Bexropu3zarus TeKCTOBBIX B Kocunycnoe nonobue
€ IUHMI]
4 Brruncnenue mepsl r ®dopmupoBaHre 3MOETUHTOB
CMBICIIOBOM CXO0XKECTH
TEKCTOBBIX CMHHII (CIIOB)
IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD. 3alIULINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO IMTOCIEA0OBATCIIBHOCTD 6YKB CJICBA HAIIpano.
Pacmonoxxute cneayromnpe Tambl mpeodpa3oBaHus TEKCTA B TIOPSAKE X pealn3allii B
MOJIETIH TEHEPATUBHOTO TpaHCchopMepa:

A) ChopmupoBaTh YUCIOBBIE BEKTOPA (AMOEITMHTH) TOKCHOB

b) [IpeoGpazoBath UCXOAHBIE JaHHBIE (TEKCTOBYIO a0CIEeI0BATEILHOCTD) B HAOOP
B) Co31aTh KOHTEKCTYaIN3UPOBAHHBIC SMOCIMHTH C IIOMOIIBIO

JIMHEWHBIX KOMOMHAIMA UCXOIHBIX SMOCUIMHTOB (MEXaHU3M BHUMAHUS )
TOKEHOB

I') [IlpuMeHUTH MO3UIIHOHHOE KOJUPOBAHUE K SMOCIMHTaM

1) Hopmanu3oBats 3MOCIIHHTH

E) BpuuciuTh BeposATHOCTH BEIOOpA KXKIOTO TOKSHA CIIOBAps B KAUECTBE
MIPOJIOJIKEHHSI TEKCTOBOM MOCIIEI0BATEILHOCTH




[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBIN OTBET
Jaiite onpenenenre GyHKIUH MTOTEPb, UCTIOIB3YEMOW B MAITMHHOM O0y4eHUH
METOJIOM KOHTPOJINPYEMOTO 00ydCHHUS

@yHKIUS MOTEPh B KAYECTBE apIyMEHTOB IPUHIMACT 3HAUYCHNE Ha BBIXOJE 00ydaeMoit
MOJIETM ¥ NICTHHHOE 3HaU€HNE, KOTOPOE MOJIEINb I0JDKHA ObliTa OBl BEPHYTH, U
BBIUHCIIACT OLIEHKY PACCTOSHHSI MEKAY HUMH, OTPAXKAIOIYIO, HACKOJIBKO XOPOIIO
MOJIeNb KIacCHHUIMPYET NaHHBIN STAIOHHBIA IpUMep.

OIIK-4.B.1

10

[TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000OCHOBAHHBII OTBET
IMoxaxxuTe OCHOBHOE OTINYHE MEKY METOAMHU O0YUICHHUS «C yIUTENeM» U 00ydeHUs
«C TIOAKPETUICHUEM.

[Tpu 00ydeHNH «C ydUTEIEM» UCXOIHBIC JaHHBIE IPEAOCTABIIAIOTCS B BUIEe Habopa
YHCIIOBBIX IIPUMEPOB ""BXOIHBIC TaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUSA
TEKYILEro OTBETa C IPaBUIILHEIM (popMHUpYeTCs 3HaUCHUE (YHKLIUH II0TePh, KOTOPOE
UCIIONB3YeTCs B KaUuecTBE BXOJHOTO ITapaMeTpa Ul alropuTMa 00ydeHUs.

[Tpu 00ydeHNH «C MOAKPEIUICHUEM IPABUIILHBIC OTBETHI HE IPEIOCTABIAIOTCS.
O6yuaemast MOJENb B3aHMOJCHCTBYET CO «CPELOiD» OT KOTOPOH MOJIy4aeT CTUMYIIBI B
BUJIE «HArpajbl/HaKa3aHus». MoJers obydaeTcs IpenpuHIMATh JeHCTBHS, KOTOPbIS
MaKCHMHU3HPYIOT «HArpPagy».

OIIK-4.B.1

11

[IpounTaiiTe TEKCT ¥ BHIOEPUTE MPABHIBHBINA OTBET.
OOBsACHUTE colep)KaTeIbHOS 3HAUYCHHE IapameTpa «CKopocTh oOydeHus» (learning
rate) Mozenu B aropuT™Me 0OPaTHOTO PaclpOCTPAHEHHS OIIHOKH:
1. uHAEKC TPOM3BOMUTENBHOCTH BBIYMCIUTENBHBIX CPEICTB, pEAH3YIOIINX
mporecc o0ydYeHuUs
2. xo3ppuuueHT B (opMmylie pacyera NPUPAIICHHS BECOBBIX KOI(P(HHUIUEHTOB
MEKHEUPOHHBIX CBsI3el
3. BpeMsi, 3aTpayeHHOE Ha OJIUH UK (3T0XY) 00yUCHHS MOJICIIN
4. Bpewmsi, 3aTpaueHHOE Ha 00yYeHHE MOJICNIM Ha OJIHOM 00Y4alolieM IpumMepe

OIIK-5.3.1

12

HpO‘IHT&ﬁTC TCKCT, BBI6CpI/ITC IIpaBUJIbHBIC BAPHAHTBI OTBCTA
HazoBwute 11€7h BRIIOTHEHHUS ONepaIys CyOaucKpeTn3anuu (pooling) B CBepTOUIHBIX
HEWPOHHBIX CETSIX:

1. ynanenue mymMoBoil cocTaBisoNIeH Ha KapTe NPU3HAKOB

2. yCWJICHUS] KOHTPACTa KapThl IIPH3HAKOB

3. cokpaleHue pa3Mepa KapThl IPU3HAKOB

4. BbIJIeNICHUE I'PAIMCHTOB TIeperaia SPKOCTH Ha KapTe MPU3HAKOB

OIIK-5.3.1

13

[IpounTaiiTe TEKCT U BIOEpUTE MPABUIBHBII OTBET.
Z[J'IFI KOHTPOJIA Tponecca MAallIMHHOT' O 06y‘{€HI/IH BECb MACCHUB IPUMEPOB pas3AC/IA0OT HA
00yJaronIyro ¥ KOHTPOJIBHYIO BEIOOPKH. B mporiecce 00y4eHuss MOIer 3HAYCHHUS
(YHKIHU TTOTEPh, BEIYUCIIEMBIE IS 00yJaronield BBIOOPKU MOTYT YMEHBIIATHCS, HO
IIPHU 3TOM BO3pacTaTh Il KOHTPOJIbHOH BIOOpKH. Ha30BUTE TepMUH, KOTOPHIM
XapaKTepU3yeTcs pe3yapTaT 00yueHHs MOJIENIN B 3TOM CIIydae.

1. Mmozens o0yueHa

2. MoJienb TiepeodydeHa

3. Mozenb HeoOyUaema

4. MOJCJIb MapaJn30BaHa

OIIK-5.V.1

14

[IpounTaiite TEeKCT, BEIOEpUTE NMPaBUIbHBIC BAPUAHTHI OTBETA
Omnpenenute Kakue MPOrPaMMHBIE CPEICTBA MCIIOIB3YIOTCS TS
peanu3auy Mojieneit riIyooKoro ooyueHus:

Keras

SolidWorks

TensorFlow

Theano

5. Sup

el A

OIIK-5.V.1

15

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka 1011 O3UIINH,
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoM CTOJIOIe. 3anuIInTe BRIOPaHHbBIE IU(PHI 101
COOTBCTCTBYHOIITMMHU 6yKBaMI/I.

B coBpeMeHHBIX CHCTEMax MalIMHHOTO 00YUCHHS UCTIONB3YIOT TEH30PhI B KAYECTBE
OCHOBHOM CTPYKTYPHBI IPEACTABICHHS JaHHBIX. TeH30pBI — 3T0 0000IIEHHE MATPHII C
[IPOU3BOJILHBIM KOJMYECTBOM M3MepeHuii (oceit). KonnyecTBo ocelt onpenenser paur
TeH3opa. COOTHECUTE THIT MPEICTABIIEMBIX TAHHBIX H TPEOYEeMBIH paHT TEH30pa.

OIIK-5.B.1




Tun nanHeIx Panr Tensopa

1 BpemeHnHOU pan e:xxeqHEBOU perucTpauuu | A 4
aTMOoc(epHOro JaBICHHUSI

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

3 I[BeTHOC M300paxeHue (TpU KaHama 1Beta) | B

4 L[BeTHOI1 BUAEOPSA T 1

16 [IpounTaiiTe TEKCT U BHIOEpUTE MTPABUIIBHBIN OTBET. OIIK-6.VY.1
B 3anmauax 00paboTku TekcTOB Ha ectecTBeHHOM si3bike (NLP) TexcToBbIC equHUIIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO popmy. HazoBute MeTpuKy,
KOTOpasi HCTIOJIB3YETCS U BHIYMCIICHNS MEPBl CMBICTIOBOI OJIM30CTH IBYX TOKECHOB.

1. nmekapToBO paccTosHHE

2. KOCHHYCHOE Ioo0ue

3.  paccrosHEEe XeMMHHTa

4. paccrosuue MaxanaHo6uca

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

1. dyHKOMOHANBHAS 3aBUCHMOCTB, OTpaXKalollasl 3aTPaThl BpeMEHH Ha 00y4YeHHe
MOJIeIIH

2. (GYHKIHOHATBHAS 3aBUCHMOCTB, OMIPEICIISIFOIIAS PA3IHINEC MEKY JKeITaeMbIM
1 TCKyIIUM BbBIXOOOM MOACIN

3. q)yHKI_II/IOHaJ'II)Ha}I 3aBUCUMOCTD, OTpaXkaromiasd KOJNICCTBO BbIYHUCIUTECIBHBIX
orepanuii, MPOU3BEICHHBIX B MPOIECCce 00yIEHHs MOICITH

4. (pynkuus, oTpakaromas 3aBUCUMOCTh MEK/TY KOIMIECTBOM HACTPAUBAEMBIX
apaMeTpoB MOJEIH ¥ JOCTUTHYTON TOYHOCTBIO e¢ 00yUeHHsL.

18 [IpounTaiite TekcT U yctaHoBUTE cooTBeTcTBUE. K Kax10i1 mo3uuuu, OIIK-6.VY.1
HaHHOﬁ B JICBOM CTOJ'I6I_[C, HOI[6epI/ITC COOTBCTCTBYIOIYIO IMO3UIHUIO B
MIPaBOM CTOJIOIIC. 3aMHUITUTE BRIOPAHHBIC OYKBBI IO/
COOTBETCTBYIOLIUMHU LU PaMHU.

[Tpu 00yueHN HEHPOHHBIX CETEH MCIOIB3YIOTCS TAKHE METOIBI O0YUCHHUS KaK
«o0yueHue ¢ yuureaeM» H «o0ydeHue 0e3 yaurens». Kaxaplid MeTo mpuMeHseTcs
JUIA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a/1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHIEMBIH MEeTOJT 00yUeHHSL.
3amada Metox o0yueHus
1 Krnaccudukarms. OnpeaenuTs NpUHAJIEKHOCTh | A Obyuenue ¢
00beKTa K OAHOMY M3 M3BCCTHBIX KJIACCOB. YUYUTEIIEM
2 Knacrepuszanus. Pa3nenenue 6onpmoro maccuBa | b Obyuenne
JIAHHBIX Ha KaTETOPUU 110 3aJaHHOMY IIPU3HAKY. 6e3 yunrens
3 IIporno3. IloctpoeHue perpeccuoHHOM
3aBUCUMOCTH Ha pasMCYCHHBIX JTaHHBIX.
4 BrisaBnenue acconuanuii. HaxoxaeHue cBsizeit
MEX Iy 00BEKTAMH Pa3HBIX KATETOPHIA,
HanpuMep, PeKOMEHIAIHs TOBapOB B
JIOTIOJIHEHHE K KYTJICHHBIM
19 [IpounTaiite TeKCT U ycTaHOBUTE cooTBeTCTBUE. K KaXk10i1 mo3unumy, OIIK-6.B.1

JTAHHOM B JICBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO TIO3UITHIO B
IIPaBoOM cToJIO1e. 3anHIIuTe BEIOpaHHbIE U(PHI 1101
COOTBETCTBYIOIIMMHU OYKBaMH.

B 3aJadax MAaIIHHON O6pa6OTKI/I €CTCCTBCHHOI'O A3bIKa UCHOJIL3YCTCA TCPMUHOJIOT A,

C TIOMOIIBIO KOTOPOH 0003HayYaroTCs hparMeHThl 00padbaTHIBAEMOTO TEKCTA.
CooTHecHTe coJiep)KaHNe TEKCTOBBIX ()parMEHTOB C X Ha3BaHUEM.

TexcToBbIl parMeHT HazBanue

1 TEKCTOBAs €JMHHUIA (CUMBOJI, CJIOBO, A JOKYMEHT
CJIOBOCOYETaHHE, NIPEUIOKEHHUE U T.JI.)

2 yHIOpsi0YEeHHAasi COBOKYITHOCTb b TOKEH
YHUKaJIbHBIX TOKEHOB




3 COBOKYITHOCTH TOKEHOB, KOTOPBIE B CJI0Baph
MIPUHAJJIEKAT OJHON CMBICIIOBOM

II0CJICA0OBATCIbHOCTHU
4 TeHCpajibHasi COBOKYIIHOCTb BCCX F KopIrycC
JOKYMCHTOB
20 [IpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEA0BATEILHOCTD. 3AMUIIUTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB CJICBA HAIIpaBoO

AJNropuT™ 00y4eHHs MOJAEIH HEHPOHHOH CETH C MTOMOIIBIO IPOLIETypPhl 00paTHOTO
pacIpocTpaHeHus! OIIMOKH BBIMOIHSIETCS HUKIMYECKH U HA Ka)KIOM IIHKJIC
IpeAyCMaTpUBAET PeaIn3aluio HHCTPYKIU. Pacrooxxure 3TH HHCTPYKIMU B OPSIKE
WX BBITIOJIHCHUSL.

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

b) ITocnenoBarenbHO BBIYMCIUTD 3HAYCHHUS OIIHOOK ISt BCEX y3JIOB CKPBITHIX CIIOEB H
BXOJIHOTO CJIOSI HEUPOHHOM ceTu.

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

I') CkoppekTupoBaTh Bce BECOBBIE KOA(PPHUIIUEHTHI.

J1) Berauciuts npupanieHust BECOBBIX KO3()(UIIMEHTOB IS BCEX y3JI0B HEHPOHHON
ceTu.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JUCIHUILIMHE OOYYaroIIuXcs 3a0YHOU (OPMBI
00yd4eHwus1, mpeIcTaBlieHbl B Tabumie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadOT

Ne n/mn [lepeueHb KOHTPOIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoquveckre  Marepuaibl,  ONPEACISAIONME  MPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUN, COJIEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOISl yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAlMH O0YyJaromInXCcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTLINHBI

11.1. MeTtoauueckre yka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHOro marepuana. Ha3HadueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOoOJeM JAWCIHILIAHBI, METOJOB HAyYHOTO TO3HAHUS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUS BBIMONHIET METOJOJIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpOOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTHNHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIUMHUCS JICKIIMOHHOTO MaTepUaa;

— TIONy4YeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEIEIISIETCS [EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHON TEME;

— TIOJy4eHHE OMMBITa TBOPUYECKOUN paObOTHI COBMECTHO C TPEIO1aBaTEeIIeM,

— pa3BUTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAdecTB, JIIOOBH K  TpEeaIMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paboTHI;

— TIOJNyYeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH W TEXHHKH W O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIBL;




— HAY4YUTHCSI METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIE MBICTU U
MOJOKEHUSA, NPUXOJUTh K KOHKPETHBIM  BBIBOJAAM, HOBTOPSATH HX B  Pa3jIMYHBIX
(bopMyITUPOBKax);

—  TIOJY4YEHHUE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIekuMOHHBI MaTepuan MOXKET COIPOBOXKIATbCA JEMOHCTpalUued CIaiJoB U
WCIIOJIb30BAaHUEM Pa3JlaTOYHOI0 Marepuaja IpU MPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJIEIbHBIX TEMATHK 110 JUCIUIIIIMHE.

CTpyKTypa npeiocTaBieHus JEKIIMOHHOTO MaTepuraia:

—  Pazoen 1. Omnuuumenvivie ocobeHHOCU pa3pabOmKu NPOSPAMMHO20 obecneyeHuss OJisl peuleHs

3a0a¥ MAWUHHO20 O0YYeHusi, Munosvle 3a0a¥u MauluHHo2o o0byuenus. PaccMarpuBaroTCs
BOIIPOCHI, KACAIONIMECS OCHOB MAIIMHHOTO OOYy4Y€HUs, MPEJCTaBICHUE TAHHBIX, BBIICICHUS
MPU3HAKOB HCIIOJIb30BAaHUS METPUK paccTtosHus. Jlaercs mpencraBiieHHEe 00 OCHOBHBIX
KaTeropusX MAaIIMHHOTO OOYYEHUsS, pacCMaTpPUBAIOTCS MPUMEPHl NPHUKIAAHBIX 3a1a4
MaITMuHHOTO 00YYEeHHS ¥ MPOOJIEMbl MAITUHHOTO OOYYCHHS.

— Pazoen 2. OcHosHble NONOICEHUS MEXHONOSUU O0OVHAEMBIX UCKYCCMBEHHbIX HEUPOHHbIX cemell
(MHC). aetcsa mpeactaBlieHHE 00 OCHOBaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJUTCS
noHsATHe popMaIbHOTO HepoHa. PaccMaTpuBarOTCs TUTIOBBIE CTPYKTYPHI - MHOTOCJIOMHBIE U
CaMOOPTraHU3YIOIIHUECS HEUPOHHBIE CETU U CBSI3b C METOIAMH MX 00YUYEHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HMHC. PaccmarpuBaroTcs
METOJMYECKHE OCOOCHHOCTH OOyueHus: ¢ yumreneM u 0e3 yuutens. IlompoOGHO
paccMaTpUBaeTCs aIrOPUTM OOpPAaTHOTO PacHpOCTPaHEHUs OMIMOKH U aJIrOPUTMBI
camoopranuzanuu. OCBEIaTCs METOIUYECKUE BOITPOCHI MTOATOTOBKUA MCXOAHBIX JaHHBIX U
pacCMaTpUBAIOTCS  IPHUMEPHl  PEHICHWS  NPUKIAAHBIX  3a1ad  Kiaccupukanum H
aBTOMATHUYECKOM KJIACTEpU3AIMA U MHOTOKPUTEPUAIIBHOTO PAHKHUPOBAHUS allbTEPHATHUB.

—  Pazoen 4. Cospemennvie s3bIKu NPOSPAMMUPOBAHUSL U UHCMPYMEHMAIbHBIE CPEOCMBd Pa3pabomKu
NPOSPAMMHO20 obecnedeHus 0ns 3a0ay Mawunno2o o6yuenus. JlaeTcsi 0030p MpOrpaMMHBIX
CPEACTB ISl pelIeHMs 3a7ad MamumHHOTO oOydyeHuss u O6ubnuorexk TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexHono2uu paspabomru HPOSPAMMHO20 obecnedenuss Ha npumepe
peutenust 3a0a4 PAcno3HABAHUsl 00pPA306 ¢ UCNOAL308AHUEM A3bIKA npocpammuposanus Python u
cneyuanusuposannvix bubnuomex. PaccMaTpUBaIOTCA MPAKTUYECKHE BOMPOCHI TEXHOJOTHH
pa3pabOTKH MPOTrpaMMHOTO 00ECTICUeHHS:

— Pa6ora B cpene Google Colab ¢ Jupiter Notebook., ocHOBBI mporpaMMupoBaHHs Ha
Python, paGota ¢ Tunamu nanueix, Oubdimorexka NUMPY;

- bubmmoreka TensorFlow , ee Ha3HaYeHNE U BO3MOKHOCTH;

— TexHomorun  mporpaMMHOM  pa3paboTKM ~ OWMHApHBIX M MHOTOKJIACCOBBIX
KJ1accupuKaTopoB. Perienre npukiIagHbIX 3a1a4 00pabOTKH TEKCTOBON MH(POPMAIIH.

— TexHomorun  mporpaMMHONW  pa3pa®OTKH  alropuTMa  MHOTOKPUTEPHAIBHOTO
paHKUpOBaHMS albTepHATUB. Pelienre NpukiaIHbIX 3a/1a4 paHKUPOBAHHUS.

— Texnonoruu rioy6okoro oOydeHus Ha 0aze cBepTOUHbIX ceTeil. Peanu3zanus cBepToYHON
cetu B TensorFlow. IloaroroBka HMCXOIHBIX JaHHBIX, CO3/aHHE (UIBTPOB U CJIOEB
no/BeIOOpkU. OO0yuyeHue kiaccupukaTopa, oreHka 3pGHEeKTUBHOCTH.

11.2. MeToau4ieckue yKa3aHHs JUIsI OOYJAFOIIUXCS TI0 YYACTHIO B CEMHHApaX (VueOHbIM
NAAHOM NO OAHHOU OUCYUNTIUHE He NPEOYCMOMPEHO)



11.3. Metoau4ueckne ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNIUHE HE NPeOyCMOMPEHO)

11.4. Metoauyeckue YyKa3aHUs IJIsi OOYYalOIIWXCS IO BBITIOJIHEHHIO J1ab0paTOPHBIX
pabor.

B xoxe BeImonHEHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS JODKEH YIIYOWTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTepUCTHUKON 00ydaromerocs.
BrimonHnenue m1abopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX pabOT OOydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCHUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSL K CpelCTBaM,
00ecreYnBarOIINM PEIICHNE CIICTYIOINUX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— TpuUOOpeTeHWE HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3y4aeMbIX B paMKaXx JTAHHOW TUCITUILINHBI,

— 3aKpeIUIcHHe, Pa3BUTHE W JIETAIM3AIMS TEOPETUYCCKUX 3HAHWW, TOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALNK 110 U3y4aeMON AUCIHUILTHUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ananue u TpeOGoBaHUS K IIPOBEACHUIO J1a00PATOPHBIX PadOT

Jlabopamopnas paboma Nel
TexHOMOrMKM HCIOJIB30BaHUST O0OJOYKH s3bIKa MporpammupoBanus Python, cpembt
Jupiter Notebook, 6u6morex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

TexHonorus mporpaMMHON peanu3alvy As PElIeHUs 3aJauu KIacCU(PUKALNUN JTaHHBIX
METOIOM KOHTPOJIMPYEMOT0 00yYeHHs ¢ MCIOJIb30BaHUEM s3bIKa MporpaMmupoBanus Python B
obnaunoii cpene Google Colab. BapuaHTbl MCXOAHBIX TAHHBIX COAEPXKATCS B METOAMYECKUX
YKa3aHUSAX K BBITOJIHEHHIO JJA0OPaTOPHOI pabOoTHI.

Jlabopamopnas paboma Ne3

TexHosOTHH TPOTPAMMHOM Pa3pabOTKU TPOIEAYP TIYOOKOro OOYyYeHHs CBEPTOYHOM
CEeTH C HMCIOJIb30BaHHEM si3blka mporpammupoBanust Python u TensorFlow B o6naunoii cpene
Google Colab. BapuaHTbl HMCXOIHBIX JaHHBIX COJAEPKATCS B METOIMYCCKHX YKA3aHUAX K
BBITIOJIHCHUIO J1a00PaTOPHO pabOTHL.

Jlabopamopuas paboma Ne4

TexHonoruu mporpaMMHON peanu3alliy ajaroputMa oOydaeMoro reHeparopa TEKCTa C
UCIIOIb30BaHUEM sI3bIKA ITporpaMMupoBanus Python. BapuaHTel HCXOMHBIX JaHHBIX COACPKATCS
B METOJIMYECKUX YKA3aHUAX K BHIMOJIHEHUIO TAOOPaTOPHOH pabOTHI.

Jlabopamopnas paboma Ne5

TexHnomorun  mpOrpaMMHON  peanu3alii  aJIrOpUTMa  MHOTOKPHUTEPUAIBHOTO
paH)KHPOBAHMS ABTEPHATHB METOJIOM aHAJM3a HWEpapXWid ¢ HCIOJb30BaHUEM  S3BIKa
nporpamMupoBanusi Python. BapuaHTbl MCXOJHBIX JaHHBIX COICPIKATCS B METOAMYCCKHX
YKa3aHUSAX K BBITOJIHEHHIO JJA00OPaTOPHOI pabOoTHI.

Crpykrypa u hopma oTueTa 0 1abopaTopHOM padboTe
— TurynbHBIN TUCT.

— Conepxanue.



— Ilenb paboThI.
— DBapuanr 3amanus.
— Tlopsnok BBITIOTHEHUS paOOTHI B COOTBETCTBUE C MHAWNBUIYAILHBIM 3a/IaHUEM.

—  CKpHHIIOTHI pe3yJabTaTOB BBHINIOJIHEHHBIX 3aJaHU C MOSICHEHHEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOMMOTEYHbIE (DYHKITHH.

— BriBoabl no npoaenanHoi padore.
— CIHCOK UCIIOJIb30BAaHHBIX UCTOYHUKOB.

TpeboBanus k ohopMIIEHUIO OTYETAa O JJAbopaTOpHOU paboTe

Otyer o nabopatopHOil paboTe odopmiseTcss B COOTBETCTBUH C TPeOOBaHHUSAMH TIO
odpopmiieHnt0 TeKCTOBBIX MOKyMeHTOB 1o 'OCT 7.32-201. be3ycinoBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBISIETCS COOJIOACHUE TMPaBHJI TPAMMAaTHKH M CHHTAaKCHCA PYCCKOTo s3bika. Dopmyibl,
BKJIIOYaeMble B TEKCT, PACCMATPHBAIOTCA KaK YacTH TNPEAJIOKEHUS, Ha HUX PACIPOCTPAHSIOTCS
OOIIeTTPUHATHIC 3HAKH MTPETTHHAHUS.

Jns Habopa TekcTa peKoMeHayeTcst ucnoiab3oBath mpudt Times New Roman, pasmep — He
6onee 14 myHKTOB, O€3 BBIACICHUS U C BEIPABHUBAEM I10 LIUPUHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpAaHUIBI TEKCTa,
WUTIOCTPAIMY, TaOJMIBI M pacleyaTkKd ¢ KOMIBIOTEpa JOJDKHBI COOTBETCTBOBATH (opmary A4
(210*297 MM) ¢ cobmoeHIEeM CIEAYIONINX pa3MepoB ToJeil: mpaBoe He MeHee 10 MM, BepxHee U
HmxHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CleQyeT HyMepoBaTh apaOCKuMH LU(ppaMu, COOIOAas CKBO3HYIO
HYMEpaIHIo 10 BceMy TeKCTy. Homep cTpaHUIIBI IpocTaBiseTcsl B HIDKHEH 4acTd JIMCTa B IEHTPE
0e3 TOYKH B KOHIIE. TUTYIBHBIN JUCT BKIIOYAIOT B OOIIYI0 HYMEpAIMIO CTPAHUI] PadOThI, HO HOMEP
CTpaHHIIBI HA HEM HE MPOCTABIISIETCS.

WnmrocTpanys JOJDKHBI PacIioyiaraThCsi HEMOCPEJICTBEHHO TIOCIE TEKCTa, B KOTOPOM OHHU
YIIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayoued crpaHune. MiunocTpaliiy HMMEIOT CKBO3HYIO
HYMEpaIUio, MOT'YT UMETh Ha3BaHHS M TOSCHSIOIINE JaHHbIC (ITOJPUCYHOUHBIC MOANUCH). Homep u
Ha3BaHHE MOMEIIAIOT HIWXKE WUIIOCTPAlMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CkpuHIIOT
TaOJIHIBI C BHIMTOJHEHHBIM 33aJaHneM»). HoMmep m Ha3BaHWMeE WLUTIOCTpPAIWU BBIOIHIETCS MIpH(TOM
(1 pa3MepoM) OCHOBHOTO TEKCTa.

Ha Bce wroctpanuu AODKHBI OBITH C/AETAaHBI CCBUIKM B TEKCTE /0 MEPBOTO TOSBICHUS
pucyska. [Ipu ccpuike crieayer mucarth ciioBo «PUCYHOK» C yKa3aHHEM €ro HoMepa.

[MpaBuna opopmiieHust OUOIHOrpaPUUECKUX CCHUIOK PETIAMEHTHUPYIOTCSI B COOTBETCTBHHU C
I'OCT P 7.0.5 2008.Ccplikn Ha HCTOYHUKU CJIEAYEeT YKa3blBaTh IOPSIKOBHIM HOMEPOM B
KBaJPaTHBIX CKOOKax MO CMHCKY MCTOYHHMKOB. CBeneHHs 00 MCTOYHHMKAX CIEAyeT pacmojaraTbh B
MOPSIIKE TIOSIBJICHUSI CCHUIOK Ha UCTOYHUKH B TEKCTE pabOThl U HyMEpOBaTh apaOCKUMU IH(paMH.

11.5. Meroauyeckue yka3zaHus JUIsi OOYYalOUIUMXCS MO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINIOIHEHUS] KYPCOBOU PalbOThI (VueOHbiM NIAHOM NO OAGHHOU OUCYUNIUHE He
npeoycmMompeHo)

11.6. Mertoauueckue ykazaHus UIsi OOYYAIOMIMXCS 110 MPOXOXKICHUIO CAMOCTOSITEITHHOM
paboThI

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00yJaroUIMiica BBIOIHIET paboTy IO
3aJJaHAI0 M TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4YacTHA.

Jnst oOydaroruxcsi 1Mo 3a04HOM (Gopme OOydeHHs, CaMOCTOsITeNbHAasT paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO palboTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, o0ecrieunBaeT BBLICOKHM
YPOBEHb YCIEBAEMOCTH B INepuoJ OOyueHHs, MOMOraeT IOJyYUTh HaBBIKM ITOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.



MeroauueckuMid ~ MaTepHajiaMHd,  HAMpaBISIOINIMMH  CAMOCTOSATENIBHYIO  padoTy
00y4JarOIIUXCs SIBISIFOTCS:

—  yueOHO-METOJMYECCKUH MaTepuay IO IUCHUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yuebnom nmocobuu (Tabm.8).

11.7. Metoauueckue yKazaHusl JUIsl OOyYaroIIMXCS II0 IPOXOXKICHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayeCcTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISAEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/a OCBOCHUS
JUCLUIUINHBI.

11.8. MeTtoauveckue ykazaHUs JJis OOy4YaOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHOM
aTTECTALINN.

[Ipomexxyrounass  arrectanusi  oOyyaroIIMXCS ~ NpeAyCMaTpHBAaeT  OICHUBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaToB 00yueHus no aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHWH, MOJyYEeHHBIX OOydYalomMMCs B TpOIEcce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHSATh MUX Ul pEIICHUs MPAKTUYECKUX 3a4ay. DK3aMEH, Kak IMpaBUJIO, MPOBOJUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYSCHHBIX OOYUYAIOMIMMCS B XOJ€ M3yUYCHHUS
y4eOHOH IUCHUIUIMHBI B LIEJIOM MJIM IPOMEXKYTOUYHas! (110 OKOHYaHUHM CEMECTpa) OLlCHKa 3HAaHUH
0o0y4aromuMcs 10 OTJENbHBIM pa3ziesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYTEHO»
WIH «HE 3a4TEHO».

— 1uddepeHIpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
o0OyyaromuMcs IpU U3Y4EHUH AUCUMILIMHBL, IPU BBIMOJTHEHUH KYPCOBBIX IIPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKAECHUH NMPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOILIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLIEHOK IpU MPOBEACHUU IPOMEXYTOUYHOH arTecTalud M IMPOXO0KICHUU
TEKYIIEr0o KOHTPOJISI YCIIEBAEMOCTH OCYIIECTBISIETCS B COOTBETCTBHM C TpeOOBaHUSAMU
[Tonoxxennii «O TeKylleM KOHTPOJIE yCIIEBAEMOCTH M IIPOMEXYTOUHOM aTTECTAllMU CTYIEHTOB
['VAIIL, oby4aromuxcsi Mo mporpaMMbl BbIciIero oopazoBanus» U «O MOAyJIbHO-PEUTHHIOBON
cucTeMe OLIeHKH KauecTBa yueOHo#l paboThl cTyeHTOB B 'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




