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AHHOTaUA

JuctumuimHa «CoBpeMeHHBIE TEXHOJOTHH Pa3pabOTKH MPOTPaMMHOIO OOECIICUCHHUS»
BXOJIUT B 00pa30BaTeNbHYyI0 IPOrpaMMy BBICHIET0 00Pa30BaHUsI — IPOrPaMMy MarucTparypsl Mo
HampaBieHuio noArotoBku/ crneuuanbHoctd  09.04.03  «[Ipuknagnas wuHpOpMaTHKA  »
HanpasieHHocTH «KopnopaTuBHble MH(OpPMALMOHHBIE CHUCTEMbD». JIMCHMIUIUHA peanu3yercs
Kapenpoii «Ned1y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

OIIK-2 «Cmocoben pa3pabaTbiBaTh OpUTHHAIBHBIE QJITOPHUTMBI M IMPOTPAaMMHBIC
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 «CnocobeHn pa3pabaTbiBaTh ¥ MOACPHH3UPOBATH MPOTPAMMHOE M allllapaTHOE
oOecrieyeHre NHPOPMALMOHHBIX 1 aBTOMAaTH3UPOBAHHBIX CHCTEM)

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

Copep:xaHue AMCUUILIMHBI OXBAaThIBAET KPYI BOIMPOCOB, CBSA3AHHBIX C C Pa3pabOTKOU
QITOPUTMUYECKOTO U TMPOTrpaMMHOIO OOECHEeUeHUs MJIi pPELIeHHUs 3a/ad, OTHOCSIIMUXCA K
00JacTu MalIMHHOTO 00yUYeHUSI.

[IperoaBanrie MUCHMIDIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBI OpraHU3alUN
yueOHOro TMpolecca: JeKyuu, J1abopamopHvie pabomvl, camocmosmenvHas 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. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
OcHOBHOM 3ajayell M3y4eHUs AUCLHUIUIMHBL SBJIIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pa3pabOTKH aJITOPUTMHUYECKOTO W TPOrPAMMHOTO OOECIICUCHHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHl C MHCTPYMEHTAIBHBIMHU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICUCHHS.
dopMupoBaHUE U PA3BUTHE Y CTYJEHTOB CIOCOOHOCTEH IMOCTAHOBKM W pEIIeHUs 3ajad,
OTHOCSIIIMXCSA K TEXHOJIOTMH pa3paboTKuM TporpamMMmHOro obecriedeHus Oasmpyercs Ha
COBPEMEHHBIX METOJIaX Paclo3HaBaHMs 0OPa30B U MAIIMHHOTO O0yYEHHUSI.
1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHUS MO JUCHIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETEHIMSIMH WM WX YacTaMu. KoMIeTeHIIMu U UHIUKATOPbl UX JOCTUKEHUS 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
pa3pabatrbIBaTh
OO HHALLHLLC peleHus npopeccuOHaIbHbIX 3aa4
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 MPUHITUTIOB
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 3a1a4
OIIK-5.B.1 BnageTh HaBBIKaMU pa3paboOTKH
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
MIPUKJIATHOM 3a/1a4 pa3IM4HbIX KJIaCCOB
KOMIIETEHIIUH
WH(pOPMATUKH U OIIK-6.B.1 Bnanerh HaBbIKaMu
pa3BUTHS Hccae0BaHus TPOOIeM U METOIOB
nH(pOPMAITMOHHOTO MPUKIIATHOW HHPOPMATUKHI
oOIecTBa

2. Mecro nucuurnHbl B cTpykType OI1

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

— «MareMaTH4eCKHe METOJIbI K MOJICTTU TIPUHSATHUS PEIICHHI,

— «MeToI0JIOTHSI ¥ TEXHOJIOTHSI IPOCKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM),

— «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 NpeANpUATHI U UHOOPMAIIMOHHBIX 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 TUCHUIUTMHE (M paclpeielIeHHe dTON TPYJ0EMKOCTH M0 CEMeCTpaMm) MpeICTaBICHbBI 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 npakmuyueckoii 0020mMoeKu
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. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezgenenue TpyI0€MKOCTH JTUCLUUIUIMHEI 110 pa3eiaM U BUAAM 3aHSTUMN.
Pazgenpl, TEeMbI TUCITUTIIIMHBI K UX TPYJAOEMKOCTh ITPUBE/ICHBI B TabIuIIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

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

Pazgen 1. OTimunTensHble 0COOCHHOCTH Pa3paboTKH
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
3aJa4u.

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™ o0paTHOTO pacnpocTpaHEeHUs
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 TEXHOIOTHUN pa3padOTKU
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

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

4.2. CopnepskaHue pa3/IeioB U T€M JICKIIMOHHBIX 3aHITHH.
CopneprxaHue pa3/ienoB U TeM JIEKIIMOHHBIX 3aHATUN MPUBEACHO B TabmuIe 4.

Ta6m/1ua 4 — COI[C PKaHHUC pa3[iCJIOB U TCM JICKIMOHHOI'O NUKJIa

Howmep paznena HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Omauyumenvruvle 0COOEHHOCMU PA3PAOOMKY NPOSPAMMHO20 0becnedenuss 0is
peuienust 3a0ay MAWURHO20 00yYeHUsl, MUNnogvle 3a0aiu MAUUHHO20 00YYeHUsl.

OCHOBBI MAIIIUHHOTO O6y‘-IeHI/I}I. HpeI[CTaBJICHI/IC AaHHBIX U IIPU3HAKH,
MCTPUKH PACCTOSAHUA. KaTeTOPI/IH MAaIIuHHOT'O O6y‘{CHI/I$I. HpI/IMepLI
MPUKIIAAHBIX 3aa4 MAlIUHHOT'O O6yLIeHI/I${. HpO6HCMLI MAaIIMHHOTI'O




oOyueHus

Jlexiust IpOBOUTCS B MHTEPAKTUBHOM (popMe: Oecena ¢ JeMOHCTpanueH claiios.

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

@dopMalibHBII HEWPOH, MHOTOCIIOMHbIE HEMPOHHBIE CETU. 3a7aun
KJ1accu()UKALUKU U KJIACTePHU3alluH, CTPYKTypa oOydaromieil BEIOOPKH.
Kontponupyemoe o0ydeHue u camoopranusanusi. OyHKIus norepb 1
MaTpHIla HETOYHOCTEH KaK CPe/ICTBA KOHTPOJIS Ka4eCTBa 00y4YCHUSI.

Jlexmuist mpoBOAKMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyecxoe obecneuerue npoyedyp obyuenus HHC.

AaroputM oOpaTHOTrO paclpoOCTPaHEHUsI OIIMOKH, aITOPUTMbI CBEPTOYHBIX
cll0eB. ANTOpUTMbI camoopraHu3auuu. [Ipumeps! perienus NpukiIaaHbIX
3a7a4 KiIaccu(UKAIUK U KIacTepU3alnu.

Jlek1us MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ JEMOHCTPAIUEH CIai10B.

4 CospemenHble A3bIKU NPOSPAMMUPOBAHUS U UHCIPYMEHMANbHbIE CPeOCmEa
paspabomku nPoSpamMMHo20 obecnederus 018 3a0a4 MAWUHHO20 00VYeHUs.

[TporpaMMHBIE CpeCTBA IS PEUICHHS 3a/1a4 MAITUHHOTO 00yYCHHSI.
Cneuunanu3upoBanHblii o0naunblii cepBrc Google Colab, 6ubnmnorexn
TensorFlow, Theano u ap.

Texnonornu riay0ookoro o0ydeHus Ha 6a3e CBEpPTOYHBIX ceTeid. Peanm3anust
ceeprouHoii cetd B TensorFlow. [ToaroroBka ncxomHbIX JaHHBIX, CO3AaHUE
(GUIBTPOB U ci10eB NOoABBIOOPKH. O0yUyeHne KIacCupUKaTopa, OLEHKa

3¢ (HeKTUBHOCTH.

Jlek1iusi MPOBOJUTCS B MHTEPAKTUBHOM (hopMe: Oece/ia ¢ JeMOHCTPAIUEH CI1ai 10B.

5 Cospemennvle mexHoI02UY paspadomKu NPOZPaAMMHO20 0becnedeHus Ha npumepe
peulenus 3a0ay pacno3Haeanus 0opasos u 2eHepayul mekCma ¢ UCHoIb308aHUueM
sazvika npoepammuposanus PYthon u cneyuanuzuposannvix bubnuomex.

OcHoBBI s13bIKa nporpammupoBanus Python. Ycranoska Python, paGora B
cpene Jupiter Notebook, Tunel nanabIx, 6ndbmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Oubanoreku TensorFlow, ycTaHoBka 6UOINOTEKH.

Pemenue npuxnagusix 3agauy NLP. Co3nanue cioBapsi, BEKTOpHOE
Mpe/iCTaBJIeHHe TOKEHOB. TeXHOJIOrHH MPOrpaMMHOM pa3padOTKU
reHepaTopa TeKCTa Ha OCHOBE 00y4eHUsl.

Pemrenne nmpukitagHeIxX 3a/1a4 MHOTOKPUTEPHAIBHOTO PAHKUPOBAHUS
aNnbTEPHATHUB. TEXHOJIOIMU IPOrPAMMHON peann3alyy aaropurma
PaHXUPOBaHUS HA OCHOBE METO/Aa AHAJIN3a UEPAPXUM.

Jlexus mpoBOAMTCS B UHTEPAKTUBHON opme: Oecesia ¢ JEeMOHCTpaLUeH CIaiioB.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHUILIE 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, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 aux No
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoemMKoCTh, | MPaKTUYECKOU | pa3zaena
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 2
1 | TexHoMOrUM UCTIONB30BAaHUSI 000JIOUKH SI3bIKA
nporpammupoBanus (SI1) Python, cpenst 3 4
Goole Colab, Jupiter Notebook, 6ubmuorex
NumPy u TensorFlow.
2 | TexHonorus NporpaMMHON peaTn3auu
pelIeHus 3a/1a4u KiacCu (UK JaHHBIX 4 3
METOJIOM KOHTPOJIUPYEMOTO 00YUEHHUSI C
ucnosnb3oBanuem AI1 Python.
3 | TexHONOTHM IPOTPAMMHOI Pa3pabOTKH
mpoueayp o0y4eHus: CBEpTOUHOM CeTH ¢ 4 5
ucnosszoBanuem SI1 Python u TensorFlow.
4 | TexHOJIOIMM NPOTPAMMHON peanu3anun 5 5
IIPOCTOr0 reHepaTopa TeKCTa
5 | TexHonOrMM NPOrpaMMHON peanu3anuu
JITOpUTMa PaHKUPOBAHUS AIbTEPHATUB C 4 5)
ucnons3zoBanuem SIT Python.
Bcero 17

4.5. KypcoBoe npoeKkTUupoBaHUE/ BBHITIOJIHEHHE KypPCOBOM PabOTHI

VY4eOHbIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TabIuIe 7.

Tabmuna 7 — Bunbl camocTosTenbHON paboThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bux camocrositensHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTnueckoro Mareprana 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 3a04nnkoB (KP3)

[ToaroroBka K MpOMEXKYTOUYHOM

arrecrauuu (I1A) 20 20

Bceero: 92 92

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

Y4eOHO-METOAMUECKUE MAaTEePHAIbl JIIsi CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AJIEKTPOHHBIX YIEOHBIX U3IAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B Tabuie 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Komuectso
9K3EMILISPOB B
UIIiLII_HgfI))/ ec bubnuorpaduueckas ccpiika 6H(6Kjgi)o;:m
JEKTPOHHBIX
AK3EMILTSIPOB)
https://znanium.co | K.JL.ITeapo, B.Puuapt ITocTpoeHue cucTteM MaIinHHOTO
m/catalog/docume | oOy4enwust Ha si3bike Python: npaktudeckoe mocooue/ -M.:
nt?id=341080 JIMK TIlpecc, 2016, -302 c.
https://znanium.co | 3naromnonsckuii J[.M. OCHOBBI TPOrpaMMHUPOBaHKS Ha
m/catalog/docume | si3bike Python: Vuebuux/ -M.: JIMK Ilpecc, 2017, - 284
nt?id=341232 c.
https://znanium.co | Pamka C. Python u MamuHHOE 00y4eHHE: MTPAKTHUECKOE
m/catalog/docume | moco6ue/ -M.: IMK Tlpecc, 2017, -418 c.
nt?id=341047
Tonmaues C.I'. TexHonoruu nporpaMMHON peanu3anuu 5
HeWpoceTeBhIX Moelel : yaueOHnoe nocobue/ CII6 : U3x-
Bo ['VAII, 2022. - 138 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIHUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYpPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
http://Ims.guap.ru/ Cucrema auctaniuonHoro ooyuenus 'Y AIL

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

http://lib.aanet.ru/ Dnekrponnsie pecypebl ['YAIL



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. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOT0 NpPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOoLECcCca 110 JUCIUILIHHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHsr nporpamMmMHOTo 06ecredeHs

Ne i/t Haumenosanue

He npenycmorpeno

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

[lepeyeHp HCMONB3YeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepeyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW I  OCYIICCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPeCcTaBieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

1 | JlekimoHHas ayIuTOpUs

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

10. Onenounsle cpeacTBa A MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE NpuBeAeH B Tabnue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBECHHSI TPOMEKYTOUHOM aTTeCTAINH

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

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyYaloUIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BAaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIIUH

Or1eHKa KOMIIETEHIHT

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

5-0ayuIpHas mIKaIa




og_e% ?{Z‘;{Tiﬁ;ﬁm XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA
— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIHO — ONMpasiCh Ha 3HAHMWSI OCHOBHOM M JOINOJHUTEIbHOU JITEPATYPHI,
GAUTCHOY TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHbIE ITOJIOKEHUSI C PAKTUYECKON
JeSITEIbHOCTBIO HAIIPABIICHMS,
— 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 JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN; }
— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOM CIEeLUAIU3UPOBAHHBIX MOHSATHH.
— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IMpOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUECKOM IPUMEHEHHUH 3HAHUHN
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MMOHSITHH.
— o0yyJaromuiics He YCBOMJ 3HAYUTEIbHONH 4YacTH IPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  IpH
«HEYIOBJIETBOPUTEIILHOY .
«HE 3AUTCHOY paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH; 3
— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYIHUPYET BHIBOJAOB U 00001IEHUI.
10.3. TunoBble KOHTPOJIbHBIE 331aHUS MJIM UHbIE MaTepHAIBL.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
Ne /it [Tepedens BOmpoOCOB (3a71a4) TSl SK3aMeHa
WHIMKaTOpa
1 MamuHHOe 00y4eHus: — HalpaBJIeHUE pa3BUTHUS OIIK-2.3.1
MCKYCCTBEHHOT'O MHTEJJIEKTa
2 OcHOBHBIE 331a4l MAIIMHHOTO 00YyUYeHHUsI. OIIK-2.¥.1
3 MeTtoanky mOAroTOBKH UCXOJHBIX JAHHBIX JJISI MAIlTHHHOTO OIIK-2.B.1
o0yueHusl.
4 OCHOBHBIE MOJIO)KEHUS TEOPUU UCKYCCTBEHHBIX HEMPOHHBIX OIIK-4.B.1
cereii (MHC)
5 Mertoab! 06yuenust MUHC «c yuurtenem» u «0e3 yUuTessi». OIIK-5.3.1
6 AnTropuT™M 00paTHOTO PACTIPOCTPAHCHUS OIUOKH. OIIK-5.VY.1
7 Bri6op ¢yHK1MK noTeps Mpu 00y4eHuu 1 HopMUpOBaHHE OIIK-5.B.1
MaTpUIbl HETOYHOCTEM.
8 Anroputmbl 00ydeHusi camoopranuzyronmxcs MHC. OIIK-6.VY.1
9 TexHomoruu nmporpaMMHO# peanusaruu MHorocionabix MHC. OIIK-6.B.1




Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeacraBieHsl B Tadbuuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) nis 3auera / qudd. 3auera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Mpe/ICTaBiIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyenb TeM Ui KypcOBOTO IPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

[lepeuenr TeM [ KypCOBOTO IPOEKTHUPOBAHUS/BBIOIHEHUS KypCOBOW pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM IJIsi KypCOBOTO MPOEKTUPOBAHUS/BITOIHEHHS
B KypCOBOW paboThI
Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)I(YTOIIHOfI arrectaliuin B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIi nepeyeHb BOPOCOB AJIsl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKaTOpa

1

[IpounTaiiTe TEKCT ¥ BHIOEPUTE MPABHIBHBIA OTBET.
VYKaxuTe 3HaYCHUE TEPMHUHA «pa3MedeHHbIe 00yYaronne JaHHbIE)?
1. B oOyuaromeit BEIOOpKE KaXblil KJIACC CONEPIKUT OJIMHAKOBOE KOJIIMUECTBO
IPUMEPOB
2. KaXIpld KJIacc B 00y4aroliei BEIOOPKE COACPIKUT 3aJaHHOC KOJHUECTBO
IPUMEPOB
3. KaxnoMmy npumepy B oOydaromieil BHIOOpKe MPUCBOEHA METKa Kilacca
4. xaxnomy npumepy B oOyuaromeil BHIGOPKe MOCTaBIEHA B COOTBETCTBUE
pa3MEepPHOCTh BEKTOPA IPH3HAKOB

OIIK-2.3.1

[IpounTaiite TeKCT, BBIOEpUTE TIPABUIIbHBIE BAPUAHTHI OTBETA
Ha3zoBwure 3Tamnsl 00y4eHNs HCKYCCTBEHHOW HEMPOHHON CETH METOI0M 00paTHOTO
pacnpocTpaHeHUs! OTUOKU

1. sram pacdera QyHKIIMOHATBFHOTO CHTHAJA (OT BXOAa K BEIXOY)

2. 3Tan pacyera OIIMOOK BO BHYTPEHHHX CJIOSX CETH (OT BBIXOAA KO BXOJY)

3. aTan pacyera KOJIMYECTBA HEHPOHOB B CKPBITHIX CIIOSX

4. 3Tan KOPPEKTUPOBKH BECOBBIX KO HHUIIMEHTOB MEXHEHPOHHBIX CBSI3eH

5. 3Tan KOPPEKTHPOBKU 00yUarOIIEero NpruMepa

OIlK-2.3.1

[IpounTaiite TEeKCT, BBIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA
VKaXHuTe 11eJIb BBIOJTHEHUS ONlepalis CBEPTKH ABYMEPHOH KapThl IPU3HAKOB C
UCIIONB30BAaHUEM S/Ipa Pa3MEPHOCTHIO NXN B CBEPTOUYHBIX HEHPOHHBIX CETAX

1. TlpeoOpa3oBaHue IByMEpHBIX H300pa’KeHUI B TpEXMEPHBIE

2. Briienenue noKaJdbHBIX MPU3HAKOB B JBYMEPHBIX H300paKEHHUSIX

3. YBenuueHHe KOHTpacTa N300paKeHHs

4. YwMeHblIeHHE pa3MepHOCTH H300paXeHHs B n pa3

OIlK-2.V.1

IIpouwnTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K KaXkq0i MO3UIUY, JAHHOU B JIEBOM
cToubue, moa0epuTe COOTBETCTBYIONIYIO TIO3UIIMIO B TPABOM CTOJIOLE. 3aNHIINTE
BEIOpaHHBIE IIU(PHI IO COOTBETCTBYIOIINMH OyKBaMH

JLJ1s OLIeHKH KadecTBa MOJISNIN B 33/1a4aX MAIIMHHOTO O0YYECHHUS UCTIONB3YIOTCS
pasimunble MeTpukyu. COOTHECHTE Ha3BaHUE METPHKH ¢ ee (popMyIoi pacdera, eciu:
TP — K01I-BO MCTHHHO MOJIOKUTENBHBIX PE3yIbTaTOB KJIACCH(PUKAIIUT

TN - K07-BO HICTHHHO OTPHIATEIHHBIX PE3YIbTATOB KIaCCH(UKAIIH

FP — x011-BO JI0’KHO TIOJOKHUTENBHBIX PE3yIbTaTOB KiIacCH(pHUKAIINT

FN — kK0J1-BO JI0)KHO OTPUIATENIFHBIX PE3YIbTATOB KIIACCUPHUKAIIIH

Hassanue MeTpuku Dopmyiia pacyeTa METPUKHU
1 Precision A | (TP+TN)/(TP+TN+FP+FN)

2 Recall b TP/(TP+FN)

OIIK-2.V.1




|3 | Accuracy | B | TP/TP+FP)

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX 1011 MO3UIINH, OIIK-2.B.1
JTAHHOU B JIEBOM CTOJIOIIE, TOI0OEPUTE COOTBETCTBYIOIIYIO MO3HIIHIO B
MPaBOM CTOJIOIE. 3aUIINUTE BRIOPaHHBIC TU(PHI 10T
COOTBETCTBYIOLIMMHU OYKBaMHU.
B OJHOM CJIOC CBepTO‘-IHOﬁ HeﬁpOHHOﬁ CCTHU PCATM3YIOTCA TPU CTAaHAAPTHBIX OIICpaluu.
CootHecute CoACpIKaHUEC onepaliii B CBEPTOYHOM CJIOC HeﬁpOHHOﬁ CCTHU C €C
TIPUHATHIM 0003HAUYEHUEM:
CoJiepkaHue onepaiuu O06o3Hauenue
1 CBEPTKA KapThl IIPU3HAKOB A Relu
CBEPTOYHBIM SJIPOM
2 YMEHBIIIEHUE Pa3MEpHOCTH KapThl | b MaxPooling
MPU3HAKOB
3 HEeJIMHEWHOE mpeodpa3oBaHue B Conv2D
MAacCHBa KapThl MPU3HAKOB
[Ipouuraiite TEKCT U yCTaHOBUTE cOOTBEeTCTBUE. K Kaxk1011 mo3unuy, OIIK-4.B.1
JTAaHHOU B JIEBOM CTOJI011€, IOI0EPUTE COOTBETCTBYIOLYIO MTO3UIIHUIO B
MIPaBOM CTOJIOME. 3aUIIUTe BEIOPaHHbBIE U PHI 10T
COOTBETCTBYIOIIMMU OYKBaMH.
B mammaHOM 06y‘I€HI/II/I Ipu pCHICHUH 3aJa4N KJ'IaCCI/I(I)I/IKaL[I/II/I HCIOJIB3YCTCA METO
IpAMOro KOAUPOBaHUA KIIACCOB. Hpez[nonaraeTcsl, YTO B MAaCCHBEC 06yqa}0mnx JaHHBbIX
CCTh MIPUMEPLI, OTHOCAMIUECCA K UCTBIPEM KJIaCCaM. CooTHecHTe HOMCD KJIacca U €ro
KOAOBOC MPCACTABJICHUC.
HOMep KJ1acca KOI[OBoe MpCACTABJICHUC
1 Kiace Ne 1 A 0001
2 Kiace Ne 2 b 0010
3 Kiace Ne 3 B 0100
Kiace Ne 4 r 1000
[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K Kak101 no3unuy, OIIK-4.B.1
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3HUIINIO B
IIpaBOM CTOJIOIIE. 3anuIInuTe BBIOPAHHbBIE IU(PHI 1101
COOTBETCTBYIOIIUMHU OYKBaMH.
B 3agadax MAaIIMHHOHU O6pa6OTKI/I C€CTCCTBCHHOI'O A3bIKa UCHOJIB3YCTCA pAA Hpoueayp,
peoOpa3yonIiX TeKCT B YUCIOBYIO (popMy. COOTHECHTE COJepKaHUE STUX IPOLEAYD
C UX Ha3BaHUECM.
CopepxaHue npoueaypbl Haspanue
1 Pa3buenue TekcTa Ha A JlemmuHr
TEKCTOBBIE €TMHUIIBI (CIIOBA)
2 IIpuBeneHue TEKCTOBBIX b Toxkenuzamus
eauHuIl (CJIOB) K 6a30BOM
dbopme
3 Bexropu3zarus TeKCTOBBIX B Kocunycnoe nonobue
€ IUHMI]
4 Brruncnenue mepsl r dopmupoBaHre 3MOSTMHTOB
CMBICJIOBOM CX0KECTH
TEKCTOBBIX eIMHUII (CIIOB)
IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD. 3alIULINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO IMTOCIEA0OBATCIIBHOCTD 6YKB CJICBA HAIIpano.
PacrionoxuTe cieayrolye dTarbl IpeoOpa3oBaHust TEKCTa B MOPSIJIKE UX peau3alii B
MOJIETIM TeHEPaTHUBHOTO TpaHc(hopMepa:

A) ChopMHpOBATH YUCIIOBBIE BEKTOPA (3IMOCIIMHTH) TOKCHOB

b) IIpeobOpazoBars HCXOHBIE JaHHbIE (TEKCTOBYIO a0CiIeJ0BATEIbHOCTh) B HA0OP

B) Coznars KOHTEKCTyalIM3UPOBAHHBIE SMOEIIMHTH C TIOMOIIBIO

JIMHEHHBIX KOMOMHAIMH UCXOAHBIX AIMOEUINHIOB (MEXaHU3M BHUMaHM)

TOKEHOB

I') IlpuMeHnTS MO3UITHOHHOE KOJUPOBAHNE K SMOCIAMHTaM

J1) HopmanuzoBaTts SMOeTMHTH




E) Brruuciauts BEPOATHOCTU BI)IGOpa KaXXJA0Iro TOKCHa CJioBapst B Ka4CCTBC
MIPOAOJIKCHUSL TEKCTOBOM IO0CJICA0BATCIIBHOCTH

[IpounTaiiTe TEKCT U 3aIUIIUTE Pa3BEPHYTHII 00OCHOBAHHBII OTBET
Haiite onpeaeneane GyHKINHU IOTEPh, UCTIONB3YEeMO B MAITMHHOM O0y4eHHUN
METOZIOM KOHTPOJIMPYEMOTO 00yIeHHS

OyHKIHS TOTEePh B KAYeCTBE apryMEHTOB IIPHHAMAET 3HAUCHNE Ha BBIXOJe 00ydaeMoi
MOJCIN U UCTUHHOE 3HAYCHNUE, KOTOPOEC MOIEIIb JOJKHA OblL1a OBI BEPHYTH, U
BBIYMCIISIET OLEHKY PACCTOSIHUS MEXKAY HUMH, OTPaXKarollyt0, HACKOJIBKO XOPOLIO
MOICIb Knaccn(bnunpyeT [[aHHbIﬁ STaJIOHHBIN TMpUMEp.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
[NoxaxuTe OCHOBHOE OTVIMYHE MEKIY METOIaMHU OOYUCHIS «C yIUTeNeM» H 00yIeHHUs
«C MOAKPEIUICHUEM ).

[Ipu 00yueHHNN «C yIUTEIeM» UCXOJHBIC JaHHBIE TIPEIOCTABIIOTCA B Biuie Habopa
YHCIIOBBIX IIPUMEPOB ""BXOIHBIC TaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUS
TEKYILETO OTBETa C MPABIIBLHBIM (QOPMHpPYETCs 3HAUeHUE (PYHKITNH OTEPh, KOTOPOE
HCTIONB3YyeTCs B KaYeCTBE BXOJIHOTO MTapaMeTpa I alropuT™Ma 00yIeHUs.

HpI/I 06y‘{eHI/II/I «C MOAKPCIIIICHUEM» MTPABUJIbHBIC OTBETHI HE ITPEOCTABIIAIOTCH.
OOy4aemast MOZIeIb B3aUMOJICHCTBYET CO «CPEA0il» OT KOTOPOH MOJIy4aeT CTUMYJIbI B
BUJIe «HArpa/bl/HaKa3aHus». Mojenb o0y4aeTcs npelnpuHIMaTh ASHCTBUS, KOTOPbIE
MAaKCUMHM3BUPYIOT «HArpamy».

OIIK-4.B.1

11

[IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABHIBHBIA OTBET.
OOBsCHUTE colep)KaTeIbHOS 3HAUCHHE IapameTpa «CKopocTh oOydeHus» (learning
rate) Mozenu B arOpUTME OOPaTHOTO PaclpOCTPAHEHHS OIIHOKH:
1. uHAEKC TPOWU3BOMUTENBHOCTH BBIYMCIHUTENBHBIX CPEICTB, pEATH3YIOLINX
mporecc o0ydeHus
2. xo3ppuuueHT B (opMmylie pacyera NPUPAIICHHS BECOBBIX KOI(P(HHULIUEHTOB
MEKHEUPOHHBIX CBsI3el
3. BpeMsl, 3aTpayeHHOE Ha OJIMH UK (3T0XY) 00yUCHHS MOJICIIN
4. Bpewmsi, 3aTpaueHHOE Ha 00y4eHHE MOJICNIM Ha OJIHOM 00y4alolieM IpumMepe

OIIK-5.3.1

12

HpO‘II/ITaI‘/‘ITC TCKCT, BBI6epI/ITC IIpaBUJIbHBIC BAPHAHTBI OTBCTA
HazoBwute 11e7h BRIIOTHEHHUS ONepaIys CyOaucKpeTn3annu (pooling) B CBepTOUIHBIX
HEHUPOHHBIX CETAX:

1. ynanenue mymMoBoil cocTaBiIsONIICH Ha KapTe MPU3HAKOB

2. yCUJICHHUS] KOHTPACTa KapThl IIPH3HAKOB

3. cokpaleHHe pa3Mepa KapThl IPU3HAKOB

4. BbIJIeNICHUE I'PAIMCHTOB TIeperaia SPKOCTH Ha KapTe MPU3HAKOB

OIIK-5.3.1

13

[IpounTaiiTe TEKCT U BIOEpUTE MPABUIBHBIN OTBET.
I[J'IFI KOHTPOJIA Tponecca MAallIMHHOT O 06y‘I€HI/IH BECb MACCHUB IPUMEPOB pa3AC/IA0OT HA
00yJaronIyro ¥ KOHTPOJIBHYIO BEIOOPKH. B mporiecce 00y4eHuss MOIeIH 3HAYCHHUS
(GYHKIMHM TTOTEPb, BHIYUCIISIEMBIE U 00y4aroleil BHIOOPKH MOTYT yMEHBIIATHCS, HO
IIPHU ATOM BO3pacTaTh Uil KOHTPOJIbHOU BEIOOpKH. Ha30BUTE TepMUH, KOTOPHIM
XapaKTepU3yeTcs pe3yapTaT 00yueHHs MOJIENIN B 3TOM CIIydae.

1. Moxens oOyueHa

2. MoJienb TiepeodyUeHa

3. Mozienp HeoOyJaeMa

4. MOJCJIb MapaJn30BaHa

OIIK-5.V.1

14

[Ipouutaiite TeKCT, BHIOEPUTE MPABUIbHBIC BAPUAHTHI OTBETA
Ornpenenure Kakue MPOrpaMMHBIE CPEICTBA UCTIOIb3YIOTCS IS
peanu3anuu MOJIENIeH riIy0oKoTo 00ydeHUSI:

Keras

SolidWorks

TensorFlow

Theano

5. Sup

el A

OIIK-5.V.1
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[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Ka) 1011 O3UIINH,
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoM CTOJIOIe. 3anuIInTe BRIOPaHHbBIE IU(PHI 101

COOTBCTCTBYHOIIIMMHU 6yKBaMI/I.
B coBpeMeHHBIX cucTeMax MAIIMHHOTO 00YyYEeHUS UCTIONB3YIOT TEH30PHI B KAUECTBE
OCHOBHOH CTPYKTYpBI IPEJICTaBJICHUS] JaHHBIX. TeH30pbI — 3T0 000011eHIE MATPHIL C

OIIK-5.B.1




MIPOU3BOJILHBIM KOJMYECTBOM M3MepeHuii (oceit). KonnyecTBo ocelt onpenenser paur
TeH3opa. COOTHECUTE THIT MPECTABISIEMBIX TAaHHBIX U TPEOYEeMBbIi paHT TEH30pa.

Tun gaHHBIX Panr teH3opa

1 BpemeHnHOU pal e:xxeqHEBOU perucTpauuu | A 4
aTMoc(epHOro JIaBJICHUS

2 MoHoxpoMHOe n3o0paxenue (0J1H KaHan | | 3
1IBETA)

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

4 L[BeTHOI1 BUAEOpsA T 1

16 [IpounTaiite TEKCT M BHIOEPUTE MPABMIBHBINA OTBET. OIIK-6.VY.1
B 3amagax 00paboTku TekcToB Ha ecTecTBeHHOM si3bIke (NLP) TexcToBbIe eqrHUTIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO popmy. HazoBute MeTpuKy,
KOTOpasi HCTIOJIB3YETCS U BHIYMCIICHNS MEPBl CMBICTIOBOI OJIM30CTH IBYX TOKECHOB.

1. nmekapToBO paccTosHHE

2. KOCHHYCHOE ITo1o0ue

3. paccrosiHne XeMMUHra

4. paccrosuue Maxanano6uca

17 [IpounTaiite TEKCT U BBIOEPUTE IPABUIBHBIN OTBET. OIIK-6.Y.1
B 3amayax KOHTPOJIUPYEMOr0 MAIIMHHOTO 00YYEHHS JUIs HACTPOHKH [TapaMeTpoB
MO UCTIONB3yeTCs 3HaueHHe QYHKIUH «0Tepb». OOBICHUTE COAEPKATEIEHOS
3HAYCHUE 3TOW (YHKIIMOHATIBHOMN 3aBHCUMOCTH.

1. ¢dyHKIMOHANBHAS 3aBUCHMOCTB, OTPAXKAIOIIAs 3aTPAaThl BpEMEHH Ha 00y4eHue
MOJIETH

2. (QyHKUMOHANBHAS 3aBUCUMOCTbD, OTIPE/IEIISIONIas Pa3IMyie MEeX Iy KelaeMbIM
1 TCKyIIUM BbBIXOOOM MOACIN

3. (yHKUMOHANBHAS 3aBUCHMOCTB, OTPAXKArOIIasi KOJIMYESCTBO BEIYHUCIUTEIIBHBIX
ornepanyii, MPONU3BEICHHBIX B IIpoLecce 00yIEeHHs MOJCITH

4. QyHKums, oTpaxkarolas 3aBUCMMOCTh MEX/TY KOJIUIECTBOM HACTPAHBAEMBIX
apaMeTpoB MOJEIH ¥ JOCTUTHYTON TOYHOCTBIO ¢ 00yUeHHsL.

18 [IpounTaiite TekcT U yctaHoBUTE cooTBeTcTBUE. K Kax10i1 mo3unuu, OIIK-6.VY.1
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3HIINIO B
MPaBOM CTOJIOIE. 3aMUIIINUTE BHIOPAHHBIE OYKBHI 10T
COOTBETCTBYIOLIUMHU LU PaMU.

[Tpu o0yueHNH HEWUPOHHBIX CETEH MCIIOJIB3YIOTCS TAKUE METOIBI O0yUEeHHS KaK
«o0ydeHue ¢ yuutenem» 1 «odydenue 0e3 yuurensy». Kaxabiit MeTos1 mpuMeHsieTcst
JUIA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a/1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHIEMBIHA MEeTOJT 00yUeHHSL.
3amada Meton oOyueHus
1 Krnaccudukarms. OnpeaenuTs NpUHAJIEKHOCTh | A Obyuenue ¢
O6'I)eKTa K OJTHOMY M3 U3BECTHBIX KJIACCOB. YUYUTEIIEM
2 Knacrepuszanus. Pa3znenenue 6onpmoro maccuBa | b Ob6yuenne
JIAHHBIX Ha KaTETOPHUU 110 3aJaHHOMY NPU3HAKY. 6e3 yunrens
3 IIporno3. IloctpoeHue perpeccuoHHOM
3aBHCHMOCTH HAa Pa3MeUCHHbIX JaHHbIX.
4 BrisBiaenune accomuanuii. Haxoxaenue cBszeit
MEXIy 00beKTaMH Pa3HBIX KaTerOpHi,
HarpuMep, peKOMEHAALMS TOBAPOB B
JIOIIOJIHEHNE K KYIIJICHHBIM
19 [IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K Kak1011 mo3unuy, OIIK-6.B.1

JTAHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoM CTOJIOIE. 3anuIInTe BRIOPaHHbBIE IM(PHI 1101
COOTBCTCTBYHOIIIMMHU 6yKBaMI/I.

B 3amauax MammHHON 00pabOTKU €CTECTBEHHOTO SI3bIKA HCIIOIb3YETCs TEPMHUHOIIOTHS,
C TIOMOIIBIO KOTOPOH 0003HayaroTCst hparMeHThl 00padbaTHIBAEMOTrO TEKCTA.
CooTHecuTe cofepKaHNue TEKCTOBBIX ()ParMEHTOB C MX Ha3BaHHUEM.

TekcToBbIl parMeHT Ha3zBanue

1 TEKCTOBAs eIMHUIIA (CUMBOJI, CJIOBO, A JIOKYMEHT
CJIOBOCOYETAHUE, MPEITIOKEHUE U T.1I.)




2 YIOPsIIOYEHHAs! COBOKYITHOCTh b TOKEH
YHUKAJIbHBIX TOKCHOB

3 COBOKYITHOCTb TOKE€HOB, KOTOPbIC B CJIOBapb
TIPUHAJJIEKAT OJTHOM CMBICIOBOM
II0CJICAOBATCIbHOCTHU

4 TeHCpajibHasi COBOKYIIHOCTb BCCX F KopIrycC
JOKYMCHTOB

20 [IpounTaiiTe TEKCT U YCTAHOBUTE MOCJIEA0BATEILHOCTD. 3AMUIIIUTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB CJICBA HaIIpaBoO

AJNropuT™ 00y4eHHs MOAEIH HEHPOHHON CETH C MTOMOIIBIO IIPOLIETyphl 00paTHOTO
pacIpocTpaHeHus! OIIMOKH BIMOIHIETCS HUKIMYECKH U Ha Ka)KIOM IHKJIC
IpegycMaTpUBaeT pealu3aliio HHCTPYKIU. PacrionoxxuTe 3TH HHCTPYKIUU B TOPSAKE
UX BBITIOJIHEHHUS.

A) Brraucnuts 3Ha9eHHUS OITHOOK 71 BCEX HEHPOHOB BBIXOAHOTO CJIOS CETH.

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

B) ITogate Ha BXOIBI CETH OYEpeIHON 3TAJOHHBII 00pa3ern n3 o0yJaromeil BRIOOPKH 1
paccuuTaTh 3HAYCHHS Ha BBIXOJE BCEX Y3JIOB HEPOHHOM CETH.

I') CkoppekTHpoBaTh BCe BECOBBIC KOA(PPHUIIUEHTHI.

J1) Berauciuth npupanieHus BeCOBBIX KO3()(UIIMEHTOB ISl BCeX y3JI0B HEWPOHHOU
CeTH.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  MPOLEeIyphl  OLICHWBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallui 00y4aroIuXxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. Ha3HadueHWe COBPEMEHHOH JICKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIONHIET METOOJIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YYAIOITUMHUCS JICKIIMOHHOTO MaTepUaa;

— TIONy4YeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OMMBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuUTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paOoTHI;




— TMOJy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA ONMKAMNIINE TOIBL;

— HAYYUTHCSI METOAMYECKH 00padaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMECl  ClIaiiIoB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

—  Pazoen 1. Omauuumenvrvle 0coberHOCMU PA3ZPAOOMKU NPOSPAMMHO20 00ecneuerus 0 peuleHus

3a0ay  MAWUHHO20 O00YYeHus, Munosvle 3a0ayu MawunHo2o o0byuenus. PaccMarpuBaroTcs
BOITPOCHI, KACAIOIINECS OCHOB MAaIlIMHHOTO OOYy4YeHUs, MPEJCTaBICHUE TAHHBIX, BBIICICHUS
MPU3HAKOB HCIIOJIb30BAaHUS METPUK paccTtosHus. Jlaercs mpencraBiieHHe 00 OCHOBHBIX
KaTeropusiXx MAaIIMHHOTO OOYYEeHUs, pacCMaTpPUBAIOTCS MPUMEPHl NPUKIAJAHBIX 3a1a4
MaIIMHHOTO 00y4YeHUs U MPOOIeMBbl MAIIIMHHOTO O0yUYEHUSI.

— Pazoen 2. OcHosHble NONOJCEHUS MEXHONO2UU O00YHAeMbIX UCKYCCMBEHHbIX HEUPOHHbIX cemell
(MHC). Jlaetcst mpencTaBlieHne 00 OCHOBaX HMCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJMUTCS
noHsTue GopMansHOro HelipoHa. PaccMaTpuBarOTCs TUMIOBBIE CTPYKTYPHI - MHOTOCTIOMHBIE U
CaMOOPraHU3YIOIINeCs HEUPOHHBIE CETU U CBSI3b C METOAAMH UX O0yUYEHHUSI.

— Pazden 3. Anecopummuuecxoe obecneuenue npoyedyp obOyuenus HHC. PaccmarpuBaroTcs
METOIUYECKHEe OCOOEHHOCTH oOOyueHusi: c yuutenemM u 0e3 yuutens. IlompoGHO
paccMarpuBaeTcs ITOPUTM  OOPATHOTO  PACIpPOCTPAHEHUS] OIIUOKA U alITOPUTMBI
camoopranuzanuu. OCBEIaTCs METOANYECKUE BOPOCHI TOATOTOBKUA UCXOIHBIX JTAHHBIX U
paccMaTpuBalOTCS  MPUMEPHl  pElIeHUsT MNPUKIATHBIX  3a7ad  KJIacCHpUKAIMU |
ABTOMATHUYECKOW KJIACTEpU3alMHA U MHOTOKPUTEPUATBHOTO PAHKUPOBAHUS aJIbTEPHATHB.

— Pasoen 4. Cospemennvie A3bIKU NPOPAMMUPOBAHUS U UHCIPYMEHMATIbHbIE CPEOCMEA pazpabomxu
NPOSPAMMHO20 obecneyenusi Onsi 3a0a4 MAuiuHHO20 00yuenus. JlaeTcst 0030p MpPOTrpaMMHBIX

CPEICTB AJsl pelleHHs 3aJad MamuHHOro oOydenuss u O6ubmmorek TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexHono2uu paspabomru HPOSPAMMHO20 obecnedenuss Ha npumepe
pewienuss 3a0a4 PAcnoO3HABAHUS. 0BPA308 C UCHONb308AHUEM SA3bIKA npopammuposanus Python u
cneyuanuzuposannvlx 6ubnuomex. PaccMaTpUBAIOTCS NPAKTUYECKHE BOIPOCHI TEXHOJIOTMU
pa3pabOTKK MIPOrPaMMHOTO 00eCTIeUeHHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., ocHOBBI mporpammupoBaHus Ha
Python, paGoTa ¢ Tumamu nanueix, budmorexka NUMPY;

- bubmuoreka TensorFlow , ee Ha3HaueHUe U BO3MOXKHOCTH;

— TexHomoruu  mporpaMMHOHW  pa3pabOTKM  OWHApPHBIX M MHOTOKJIACCOBBIX
kiaccuukaropos. Perenue npukiaaHbIx 3a1a4 00pabOTKH TEKCTOBON MH(DOpMAIUH.

— TexHomorum  TPOTpaMMHOW  pa3pabOTKM  alrOpUTMa  MHOTOKPUTEPHUAIEHOTO
PaHKUPOBAHHS aTbTEPHATUB. Penenne MpuKIIaIHbIX 3a/1a4 PAaHKHUPOBAHHUS.

— Texnonoruu rioy6okoro oOydeHus Ha 0a3e cBepTOUHbIX ceTeil. Peanu3anus cBepToYHON
cetu B TensorFlow. IlomroroBka WCXOMHBIX MaHHBIX, CO3JaHUE (HIBTPOB U CIIOEB
noaBbIOOpKU. OOyueHue kiaccupukaTopa, oreHka 3¢ (HeKTUBHOCTH.



11.2. Meroauyeckue ykazaHus sl OOy4JaIOIMUXCS 110 YYACTHIO B CEMHUHApax (VueOHbiM
RIAAHOM NO OAHHOU OUCYUNTUHE He NPEOYCMOMPEHO)

11.3. Metoauyueckue ykazaHUs Uisi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTUYECKUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He NPeOyCMOMPEHO)

11.4, Meroauyeckue yKa3aHUs IJIsi OOYYalOIIMXCS IO BBITIOJIHEHHIO J1ab0paTOPHBIX
paboT (eciu npedycmompeHro yuedHbimM NIaHOM N0 OAHHOU OUCYUNTUHE)

B xoxe BeImonHeHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS JODKEH YIIYyOWTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAMOHHON XapaKTEpUCTUKON 00ydaromerocs.
BrimonHnenue 1adopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT OO0y4aromMMCs SIBISAETCS HEOTHEMJIEMOH YacThio
U3YYEHUS JUCHUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00€CTIeYMBAIOIINM PEIICHUE CIETYIONUX OCHOBHBIX 33]1a4 00yYaromerocs:

— TpUOOpeTeHWE HAaBBIKOB WCCIEIOBAHUS TMPOIECCOB, SBICHUH © OOBEKTOB,
M3y4aeMbIX B paMKaXx JTAHHOW TUCITUTUINHBI,

— 3aKpeIuicHHe, Pa3BUTHE W JETAIM3AIMS TEOPETUYCCKUX 3HAHWUW, TOJYyYCHHBIX Ha
JICKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALIMU 110 U3y4aeMON AUCIHUILTUHE;

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

3anadue u TpeOGoOBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadbOT

Jlabopamopuas paboma Nel
TexHOMOrMKM HCIOJIB30BaHUST O0OJOYKH si3bIKa MporpammupoBanus Python, cpembt
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

TexHonorus mporpaMMHON peanu3alu i perieHus 3aaun Kiaccu(UKaIU JaHHbBIX
METO/IOM KOHTPOJIMPYEMOT0 0O0yYEHHs ¢ MCIIOJIb30BaHHEM S3bIKa IporpaMmupoBanus Python B
obmaunoii cpene Google Colab. BapuanTbl MCXOMHBIX JAHHBIX COAEPXKATCS B METOAMYECKUX
YKa3aHUSAX K BBITOJHEHHIO JJA0OPaTOPHOI pabOoTHI.

Jlabopamopnas paboma Ne3

TexHoOTHH TPOrPAMMHOM Pa3pabOTKU TPOIEAYp TIIyOOKOTO OOydYeHHSI CBEPTOYHOMN
CEeTH C HMCIHOJIb30BaHHEM si3blka mporpammupoBanus Python u TensorFlow B o6naunoii cpene
Google Colab. BapuaHTbl MCXOIHBIX JaHHBIX COACPKATCS B METOIMYCCKHX YKA3aHUAX K
BBITIOJIHEHUIO JTa00OPaTOPHOil pabOTHL.

Jlabopamopnas paboma Ne4

TexHonoruu MporpaMMHON peanu3alud ajiropuTMa o0y4aeMoro reHepaTropa TEKCTa C
UCIIOIB30BaHUEM sI3bIKA ITporpaMMupoBanus Python. BapuaHTel HCXOMHBIX JaHHBIX COACPKATCS
B METOJIMYECKUX YKA3aHUAX K BHIMOJIHEHHIO TA00OPaTOPHON pabOTHI.

Jlabopamopnas paboma Ne5

TexHomorun  mpPOTpaMMHON  pealM3ali  alrOPpUTMa  MHOTOKPHUTEPHAIBHOTO
paH)KHPOBAHMS ALTEPHATHB METOJIOM aHAJM3a HWEepapXWid ¢ HCIOJb30BaHUEM  S3BIKa
nporpamMupoBanusi Python. BapuaHTbl MCXOAHBIX JaHHBIX COICPIKATCS B METOAMYCCKHX
YKa3aHUSAX K BBITOJHEHHIO J1a00paTOpHOIT pabOTHI.

Crpykrypa u dopma oTdera 0 1adbopaTopHoOil padbore
— TwuryneHbIN TUCT.




— Conepxanue.

— enb paboThl.

— Bapuanr 3amanus.

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

—  CKpUHIIOTHI pe3yJIbTaTOB BHITIOJHEHHBIX 33aJJaHUH ¢ TOSICHEHUEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOMMOTEYHbIE (DYHKIIHH.

— BriBoabl no npoaenanHoi padore.
— CHHUCOK HCIOJIh30BAaHHBIX HCTOYHHUKOB.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OpaTOPHOH paboTe

Otuer o mabopaTopHOW paboTe OQOpPMIIAETCS B COOTBETCTBHHM C TPEOOBAaHUSMHU IIO
odpopmiieHnto TeKCTOBBIX MOKyMeHTOB 1o 'OCT 7.32-201. be3ycinoBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBJISIETCS COOJIOACHUE TMPaBHJI TPAMMAaTHKH M CHHTAaKCHCA PYCCKOTo s3bika. Dopmyrbl,
BKJIIOYaeMble B TEKCT, PACCMATPHBAIOTCS KaK YacTH TNPEAJIOKEHUS, Ha HUX PACIPOCTPAHSIOTCS
OOIIENIPUHATHIC 3HAKH ITPEITUHAHUS.

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

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTPAaHUIBI TEKCTa,
WIIIOCTpallUY, TaOJIMIBl M pacHeyaTKd C KOMIIbIOTEpa JOJDKHBI COOTBETCTBOBaTh (opmaty A4
(210*297 MM) ¢ coOmoIeHHEM CIIEAYIONIMX Pa3MEepoB ToJeH: npaBoe He MeHee 10 MM, BepxHee U
HIkHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHUIIBI C TEKCTOM CJeIyeT HyMepoBaTh apaOCKuMH HuppaMu, coOMogasi CKBO3HYIO
HYMEpalHio 10 BceMy TEKCTy. Homep cTpaHHIBI MPOCTAaBIsSETCS B HIKHEW YaCTH JIUCTA B IIEHTpPE
0e3 TOYKH B KOHIIE. TUTYIBHBIN JUCT BKIIOYAIOT B OOIIYI0 HYMEpAIHIO CTPAHUI] padOThI, HO HOMEP
CTpaHMIIbI HA HEM HE POCTABJISIETCS.

WnmrocTpanys J0JKHBI pacroylaraThCsl HEMOCPEICTBEHHO IIOCiIe TEKCTa, B KOTOPOM OHH
YIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayoued crpaHune. MiunocTpaliiy HMMEIOT CKBO3HYIO
HyMEpaluio, MOI'yT UMETh Ha3BaHMA U INOSACHSIIOIIKE JaHHbIE (TOApUCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEIIAIOT HIXKE WUIIOCTPAlMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CkpuHIIOT
TaOJUIIBI C BHITIOJIHEHHBIM 33/laHueM»). HoMep u Ha3BaHME WUTIOCTPALIMHU BBIIOJIHSETCS mIpudTOM
(1 pazaMepoM) OCHOBHOTO TEKCTA.

Ha Bce wmroctpanuu AODKHBI OBITH C/AETAHBI CCHUIKM B TEKCTE J0 MEPBOTO TOSBICHUS
pucyska. [Ipu ccpuike criemyer nmucarth cinoBo «PUCYHOK» ¢ yKa3aHHEM ero Homepa.

[TpaBuna opopmiieHHss OUOIHOTpaPUUSCKUX CCHUIOK PETJIAMEHTUPYIOTCS B COOTBETCTBHU C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIIEIyeT YKas3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJPaTHBIX CKOOKaxX MO CIHMCKY MCTOYHHUKOB. CBeleHHs 00 MCTOYHHKAX CIEAyeT pacrojaraTb B
HOPSIZIKE MOSABIICHNSI CCHUIOK Ha UCTOUYHHUKH B TEKCTE pabOThl U HyMEpOBaTh apaObCKUMU LU(PAMHU.

11.5. Meroauyeckue yka3zaHus JUIsi OOYYalOUIUMXCS MO TMPOXOXKIACHUIO KypCOBOTO
POEKTHPOBAHUS/BBINOJIHEHUS] KYPCOBOW PAaOOTHI (YueOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE He
npeoycmMompeHo)

11.6. Mertoauueckue ykazaHus UIsi OOYYAIOMIMXCS MO MPOXO0KIESHHIO CAMOCTOSITEITHHON
paboThI

B xone BBIMOMHEHUS] CaMOCTOSTENHHOM pabOThI, 00yJaIONIUCS BHITIOIHAET PaboTy 1o
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (¢opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst popMHpyeTcs
1enecoo0pasHoe IIaHUpPOBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUH, 00ecrednBaeT BBICOKUI



YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAaeT IIOJIyYUTh HABBIKH TTOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUX CSASBIISIOTCS:

- y‘Ie6HO'MeTO[[I/I‘-IeCKI/Iﬁ Marepuajg 1o JAUCHUIINIMHEC B COOTBCTCTBYIOLICM KYPCC B
LMS u yuebnom nmocobuu (Tab:m.8).

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

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMAaTpPUBAECT KOHTPOJIb KAauecTBAa 3HAHUM
00yy4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. MeTtoauieckue ykazaHus JJis OOy4YaIOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHON
aTTECTALUU.

[Ipomexyrounas  artecrauus  OOydaloIIUMXCsl  NPEAYCMAaTpUBAET  OIICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB 0OyueHMs 1Mo aucuuminHe. OHa BKJIIOYaeT B
ceOst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHWH, MOJyYEeHHBIX OOYdYalomMMCs B TIpOIEcce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
OPUMEHSATh MX JUIsl PEHICHUs MPAKTUYECKUX 3ahady. DK3aMeH, Kak I[pPaBUJIO, MPOBOIUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MOTYYSHHBIX OOYUYAIOMIMMCS B XOJI€ U3yUCHHS
y4eOHOH IUCHUIUIMHBI B LEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM ceMecTpa) OLIeHKA 3HAHUM
0o0y4aromuMcs 10 OTJENbHBIM pa3fiesiaM TUCLUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3aYTeHO»
WIH «HE 3a4TEHO».

— nuddepeHunpoBaHHBI 3a4eT — 3TO (opMa OIEHKM 3HAHUH, MOJYYEHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMILINHBI, PU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH MPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLIEHOK IpU MNPOBEACHUM IPOMEXKYTOUYHOM AaTTeCTallud W MPOXOXKICHUU
TEKYIIEr0o KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBISIETCS B COOTBETCTBHUM C TpeOOBaHUSAMU
[Tonoxxennii «O TeKylleM KOHTPOJIE yCIIEBAEMOCTH M IIPOMEXYTOUHOM aTTECTALMU CTYJEHTOB
['VAIIL, oby4aromuxcsi Mo mporpaMMbl BbIcIIero oopazoBanus» U «O MOAYIbHO-PEUTHHIOBON
cUCcTeMe OLICHKH KauecTBa yueOHo# paboThl cTyieHTOB 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

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




