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AHHOTaUA

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

JucuunnuHa HauejaeHa Ha GOpPMHUPOBAHKE Y BBIITYCKHUKA CICAYIOIIMX KOMIETSHIIHIA:

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»

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
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 JUCHUILTUHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
OcHOBHOM 3ajayell M3y4eHUs AUCLHUIUIMHBL SBJIIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pa3pabOTKU aJITOPUTMHUYECKOTO W TPOTPAMMHOTO OOCCIICUCHHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHl C MHCTPYMEHTAIBHBIMHU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICUCHHS.
dopMupoBaHUE U PA3BUTHE Y CTYJEHTOB CIHOCOOHOCTEH IMOCTAHOBKM W pEIIeHUs 3ajad,
OTHOCSIIIMXCSA K TEXHOJIOTMH pa3paboTKuM TporpamMMmHOro obecriedeHus Oasmpyercs Ha
COBPEMEHHBIX METOIaX paclo3HaBaHUs 0OPa30B U MAIIMHHOTO O0yYEHUS
1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIHHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIHUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETEHIMSIMH WM WX YacTaMHu. KoMIeTeHIIMu U UHIUKATOPbI UX JOCTUKEHUS MPUBEICHBI 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 3aa4
p OIIK-2.V.1 ymeTb 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 YHCJIE 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
UH(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 NpeANnpUATHI U HHOOPMALIMOHHBIX 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 paclpeie]IeHHe dTOM TPYI0EeMKOCTH M0 CEMeCTpaM) MPeICTaBICHBI 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 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 24 24
B TOM YHCIIE:
nexrm (JI), (gac) 12 12
npaktudyeckue/cemunapckue 3anstus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 12 12
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 147 147
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.
Pazgenbl, TeMbI TUCIUTIIIMHBI M UX TPYJAOEMKOCTh IIPUBE/ICHBI B TabIuUIIe 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 IPOIPaMMHOr0 00€CTIEYEeHUS IS 1 10
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.

Tema 2.3. CocoObl KOHTPOJISI KaUuecTBa 00YUYCHHSI.

Paznen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus THC.

Tema 3.1. Anroputm 06paTHOrO pacpoCTPaHEHHUS 1 25
OIINOKH.

Tewma 3.2. Anroputmbl o0y4enns cBeprounbix MHC.

Paznen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIbHbIE CPE/ICTBA pa3paboTKU ) ) 30
IpOrpaMMHOT0 o0ecTrieueHuns ISl 3a/1a4 MAaIInHHOTO
o0OydeHwusl.

Paznen 5. CoBpeMeHHBIE TEXHOIOTHUN pa3padOTKU
MPOTrPaMMHOT0 0OecTieueHHs Ha IPUMEpPE peIIeHHsI
3a7a4 pacro3HaBaHKUs 00Pa30B M PAaHKUPOBAHHS 7 10 70
AJIBbTCPHATUB C MCIIOJIb30BAHUCM A3bIKa
nporpaMMupoBanus Python u crieruaan3upoBaHHbIX
OnOIMoTeK.

Hroro B cemecTpe: 12 12 147

Hroro 12 0 12 0 147

IIpakThyeckass IOATNOTOBKA 3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarlolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepskaHue pa3/IeioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/iesoB U TeM JIEKLIMOHHBIX 3aHATUN PUBEACHO B TabuIe 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, MUNoevle 3a0aiu MAUUHHO20 0OYYeHUs.

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 ¢ JeMOHCTpaluei 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.
Kontposmpyemoe o0ydeHue u camoopranuzanusi. OyHKIUs MOTEPb U
MaTpHIla HETOYHOCTEH KaK CPe/ICTBA KOHTPOJIS Ka4eCTBa 00y4YCHUSI.

Jlexmuist mpoBOAKMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyecxoe obecneuerue npoyedyp obyuenus HHC.

AaroputM oOpaTHOTrO pacpoOCTpaHEHHsI OIMIMOKH, aITOPUTMBI CBEPTOYHBIX
cll0eB. ANTOpUTMbI camoopraHu3auuu. [Ipumeps! perienus NpukiIaaHbIX
3a7a4 KiIaccu(UKAIUK U KIacTepU3alnu.

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

4 Cospemennble A3bIKU NPOSPAMMUPOBAHUSL U UHCTNPYMEHMATbHbIE CPeOCmBd
paspabomku nPoSPaAMMHO20 obecnederus 018 3a0ai MAUWUHHO20 00YYeHUs.

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

Texnonoruu riay0ookoro ooyueHus Ha 6a3e CBEpTOUHBIX ceTel. Peannzarus
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 mexHor02UU paspabomxu NPOPaMmMHO20 obecnedenus 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, Tumnsl naHabIx, 6nbmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Oubanoreku TensorFlow, ycTaHoBka 6UOINOTEKH.

Pemenue npuxnagusix 3agauy NLP. Co3nanue cioBapsi, BEKTOpHOE
Mpe/iCTaBJIeHHe TOKEHOB. TeXHOJIOrHH MPOrpaMMHOM pa3padOTKU
reHeparopa TeKCTa Ha OCHOBE 00y4EeHHUs.

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) 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, | MPAKTHICCKOH | pasiena
/o (gac) MMOJTOTOBKH, | JMCIIHI
(4ac) JIMHBI
Cemectp 2
1 | TexHoMOTMYU UCIIOTB30BAHUS 00OJIOYKH S3bIKA
nporpammupoBanus (SIT) Python, cpeast 1 4
Goole Colab, Jupiter Notebook, 6ubmuorex
NumPy u TensorFlow.
2 | TexHonorusi NPOrpaMMHON peaan3anuu
peleHus 3a/1a91 KiIacCu(UKAIIK JTaHHBIX 5 4
METOJIOM KOHTPOJIUPYEMOT0 00Y4YEeHHUS C
ucnosibzoBanuem SI1 Python.
3 | TexHonoruu nporpaMMHON pa3padOTKH
npoueayp o0y4eHus: CBEpTOUHOM CEeTH C 3 5)
ucnons3zoBanuem SI1 Python u TensorFlow.
4 | TexHOJOTMM NPOTPAMMHOMN peaan3aluu 3 5
IIPOCTOT0 reHepaTopa TEKCTa
5 | TexHonoruu NPOorpaMMHON peaan3anuu
IITOpUTMAa PaHXUPOBAHUS AITEPHATUB C 3 5
ucnosiszoBanuem SI1 Python.
Bceero 12

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHIIOIHEHUE KYPCOBOM PabOThI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronXcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0uIe 7.

Tabmuna 7 — Bunbl camocTosTenbHONU pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bux camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeopeTHIecKoro MaTepraina
2 3
qucturiaHbl (TO)
KypcoBoe npoextuposanue (KII, KP) 70 70




PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

Kontposbabie paboTsl 3a0unnkoB (KP3) 32 32

IToaroroBka K MpOMEXyTOYHOMU
arrectaruu (I1A)

Bceero: 147 147

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOoIMYeCKUue MaTepuaibl JUIsl CaMOCTOSITeNIbHOM paboThl 00ydaroluXxcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeIeH B Tabaule 8.
Tabnuna 8— [lepeyeHp MMeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomrgectBo
SK3EMILIIPOB B
Hlup/ OnoOImoTeKe

URL azpec bubnuorpaduueckas ccplika (poe
ANEKTPOHHBIX
AK3EMILTSIPOB)

https://znanium.com/c | K.JI.ITeapo, B.Puuapt [Toctpoetue cuctem
atalog/document?id=3 | mammuaHOrO 00yUeHHs Ha s3biKe Python:

41080 npaktuieckoe mocooue/ -M.: JIMK Ilpecc, 2016, -302
C.

https://znanium.com/c | 3natonosnbckuii JI.M. OCHOBBI IpOrpaMMHUPOBaHHUS HA
atalog/document?id=3 | s3bIke Python: Yuebnuk/ -M.: JIMK Ilpecc, 2017, -

41232 284 c.

https://znanium.com/c | Pamuka C. Python u mamuaHOe 00y4eHue:
atalog/document?id=3 | npaktuueckoe mocodue/ -M.: IMK TIlpecc, 2017, -418
41047 c.

Tonmaues C.I'. TexHomorum nporpaMmMHoON 3)
peanu3anuu HelpoceTeBbIX MojeNeH : yueOHoe
nocooue/ CII6 : U3a-Bo I'YAIL 2022. - 138 c.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

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

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

http://guap.ru/guap/standart/prav_main.shtml | [IpaBuna odopmiaeHuUs] TEKCTOBBIX TOKYMEHTOB T10
I'OCT 7.32 - 2001, T'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
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 MpOoIEcca M0 JUCHUILIHHE.
[Tepeuenp nCmoNIBE3yeMOro NPOrpaMMHOTO OOecIieueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [lepeueHsr nporpamMmMHOTo 06ecredeHs

Ne i/t Haumenosanue

He npenycmorpeno

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

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

Tabmuna 11— Ilepeyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCHUILUIMHE, IPeCTaBiIeH B Tabnunel?2.

Tabmmna 12 — CoctaB MaTepuaIbHO-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.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEJCTB JIJIsl IPOBEACHUS IPOMEXYTOUYHOM aTTecTalluu

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

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI O0OYyJalonIMMHCS TPUMEHSETCS 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
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIUM 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
— oOyyJaromuiics 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 HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U API'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 CUCTEMOH CeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM IMpOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;
«YJIOBJIETBOPUTEIILHO .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUS B IPAKTUUECKOM NPUMEHEHUU 3HaHUMN
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [10JI0KEHMUS,
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MMOHSITHH.
— o0yyaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
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 QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 33aHUS WIIK UHbIE MAaTepUAJIBI.
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
MCKYCCTBEHHOI'O MHTEJIJIEKTa
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 yauTtenem» u «0e3 yauTessi». 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.VY.1
9 Texnomoruu nporpamMmmuon peasmsaiuu Mmuorocioasix MHC. | OITK-6.B.1




Bomnpocs! (3agaun) muis 3adera / mudd. 3auera npeacTaBieHsl B Tadauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera

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

Kon
WHJUKAaTOpa

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

npeJcTaBiIeHbl B Tabnuue 17.
Ta6mmma 17 — [lepedenn TeM 111 KypCOBOTO MPOEKTHPOBAHMUSI/BBITIOJHEHUS KYPCOBOM pabOThI

[lepeuenr TeM [ KypCOBOTO IPOEKTHUPOBAHUS/BBIOIHEHUS KypCOBOW pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOESKTUPOBAHUS/BBITIOIHEHHS
B KypCOBOW paboThI
Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)I(YTOIIHOfI arrectaliuin B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B Ta0wmIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb 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 3aJaHHOE KOJIMYCSCTBO
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 3Tans! 00y4eHns: HCKYCCTBEHHOM HEHPOHHOM CETH METOI0M 0OpaTHOTO
pacnpocTpaHeHUs! OTUOKU

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

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

3. aTam pacyera KOJMYECTBA HEHPOHOB B CKPBITHIX CIOSX

4. 5Tan KOPPEKTUPOBKH BECOBBIX KOI(PHUIMEHTOB 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
UCIIONB30BAaHHUEM SJIpa Pa3MEPHOCTHIO0 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

IIpouwnraiite TEKCT U yCTaHOBUTE COOTBEeTCTBHE. K Kak10# MO3UIIUY, JAHHOH 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
pasimgsabie MeTpukd. COOTHECUTE Ha3BaHHE METPHUKH ¢ ee popMyIToif 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 Ka)K101 MO3UIUH, 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 PCATM3YHOTCA TPU CTAaHAAPTHBIX OINCpalvuu.
CootHecute COoACpIKaHUEC 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 HEeJIHHEWHOE mpeoOpa3oBaHue 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
COOTBETCTBYIOIIUMHU OYKBaMH.
B mammaHOM 06y‘I€HI/II/I Ipu pCHICHUH 3aJa4N KJ'IaCCI/I(I)I/IKaL[I/II/I HCIOJBb3YCTCA 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 KJj1acca 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 npoueaypsl 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 CXO0XKECTH
TEKCTOBBIX eIMHUII (CIIOB)
IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD. 3AMUIINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO IMTOCIEA0OBATCIIBHOCTD 6YKB CJICBA HAIIpano.
PacrionoxuTe cieayrolye dTarbl IpeoOpa3oBaHust TEKCTa B MOPSIJIKE UX peau3alii B
MO/IETIM TEHEPaTHUBHOTO TpaHchopMepa:

A) ChopMHpOBATH YUCIOBBIE 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 MO3UITOHHOE KOJUPOBAHNE K SMOCIIMHTaM

J1) HopmanuzoBaTts SMOeTMHTH




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

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYThIIE 00OCHOBAHHBIN OTBET
Haiite onpenencnne GyHKINHN IOTEPH, UCTIONB3YEMOW B MAITHHHOM OOyUEHUH
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 PACCTOSIHUSI MEXKAY HUMH, OTPaXKarollyto, HaCKOJIbKO XOPOILO
MOICIb Knaccn(bnunpyeT [[aHHbIﬁ STaJIOHHBIN TMpUMEp.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
[ToxaxuTe OCHOBHOE OTIIMYHE MEKAY METOIaMH OOYUEHHS «C yIUTEIIeM» B 00ydeHHS
«C MOAKPEIUICHUEM ).

[Ipu 00yueHNN «C yIUTENEeM» UCXOJHBIE JaHHBIE TIPEIOCTABIIOTCA B BUie Habopa
YHCIIOBBIX IIPUMEPOB ""BXOIHBIC TaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUS
TEKYILETO OTBETa C MPABIIBLHBIM (QOPMHpPYETCs 3HAUeHUE (PYHKITNH OTEPh, KOTOPOE
HCTIONB3YeTCs B KaYeCTBE BXOJHOTO MTapaMeTpa I alrOpuTMa O0yICHHUS.

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 o0yJaeTcs NpelnpuHUMATh 1eHCTBUS, 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 TPOW3BOIUTENHLHOCTH BBIYMCIUTEIBHBIX CPEICTB, PpEaM3YIOIIUX
mporecc o0yyeHHs
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 00yUeHHE MOJICJI Ha OJIHOM 00ydaroleM npuMepe

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 TIepenaia pPKOCTH Ha KapTe PU3HAKOB

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 1 KOHTPOJIBHYIO BEIOOPKH. B mporiecce 00y4eHusT MOACITH 3HAYCHUS
(GYHKIMHY TOTEPb, BBIUYUCISIEMBIE JUIs 00y4aroleil BBIOOPKH MOT'YT YMEHBIIATHCSI, 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 YCTAaHOBUTE COOTBETCTBUE. K Ka)K/10M MO3UIUH,
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HIIHIO B
MpaBoM CTOJIOIe. 3anuIInTe BRIOPaHHbBIE IU(PHI 101

COOTBCTCTBYHOIIIMMHU 6yKBaMI/I.
B coBpeMeHHBIX cucTeMaxX MAIIMHHOTO 00y4YEeHUs NCTIONB3YIOT TEH30PHI B KaUueCcTBe
OCHOBHOH CTPYKTYpBI IPEJICTABJICHNUS TaHHBIX. TeH30pBI — 3T0 00001IEeHIE 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 IaBJICHUS

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

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

4 L[BeTHOI1 BUAEOpsA T 1

16 [IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABHIbHBIA OTBET. OIIK-6.VY.1
B 3amauax 06paboTku TeKCTOB Ha ecTecTBeHHOM si3bike (NLP) TexcToBbie eauHUIIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO popmy. HazoBute MeTpuKy,
KOTOpasi HCTIOJIB3YETCS U BHIYMCIICHNS MEPBl CMBICTIOBOI OJIM30CTH IBYX TOKECHOB.

1. nmekapToBO paccTosHHE

2. KOCHHYCHOE IT0JI00He

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
3HaueHHE 3TON (PYHKIMOHAIBLHOM 3aBUCHMOCTH.

1. ¢dyHKIMOHANBHAS 3aBUCUMOCTD, OTPAXKAIOLIas 3aTPaThl BpEMEHH Ha 00y4YeHue
MOJIETH

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

3. (yHKUMOHANBHAS 3aBUCHMOCTB, OTPAXKAOIIAsi KOJIMYECTBO BBIYUCIHTEIBHBIX
ornepanyii, MPONU3BEICHHBIX B IPOLIECCe 00yICHHS MOICIH

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

18 [IpounTaiite TekcT U ycTaHoBUTE cooTBeTcTBHUE. K Kaxk10i1 mo3unumy, OIIK-6.VY.1
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3UIIHIO B
MPaBOM CTOJIOIE. 3aMUIIINUTE BHIOPAHHBIE OYKBHI 10T
COOTBETCTBYIOLIUMHU LU PaMU.

[Tpu o0yueHNH HEWUPOHHBIX CETEH MCIIOJIB3YIOTCS TAKUE METOIBI O0yUEeHHS KaK
«o0y4eHue ¢ yuutenem» 1 «oOydenue 0e3 yuurens». Kaxaplii MeTo]| mpuMeHsieTcs
JUTA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a1a4. 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 Knacrepuzanus. Pa3nenenue 6onpmioro maccuBa | b Ob6yuenne
JIAHHBIX Ha KaTETOPHUU 110 33JaHHOMY IIPU3HAKY. 6e3 yunrens
3 IIporno3. IloctpoeHue perpeccuoHHOM
3aBHCHMOCTH HAa Pa3MeUCHHbIX JaHHbIX.
4 BrisBiaenune accomuanuii. Haxoxaenue cBszeit
MEXIy 00beKTaMH Pa3HBIX KaTerOpHi,
HarpuMep, peKOMEHAALHS 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 00pabOTKY €CTECTBEHHOTO S3bIKA MCIIOIB3YeTCs TEPMHHOIOTHS,
C TIOMOIIBIO KOTOPOH 0003HayaroTCst hparMeHThl 00padbaTHIBAEMOTrO TEKCTA.
CooTHecuTe cofepKaHNue TEKCTOBBIX ()ParMEHTOB C MX Ha3BaHHUEM.

TekcToBbIl parMeHT Ha3zBanue

1 TEKCTOBAs eIUHUIA (CHMBOJI, CIIOBO, 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 MOCJIEAOBATEILHOCTD. 3AMUIINTE OIIK-6.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIBHOCTD 6yKB CJICBA HaIIpaBoO

AJNropuT™ 00y4eHHs MOAEIH HEHPOHHON CETH C MTOMOIIBIO IIPOLIETyphl 00paTHOTO
pacIpocTpaHeHus! OIIMOKH BBIMOIHIETCS HUKIMYECKH M Ha KaXKJOM LIUKIIe
IIpegycMaTpUBaeT pealu3aliio HHCTPYKIUM. PacrionoxuTe 3T 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) Ilogats Ha BXOIBI CETH OYEpEIHON ITAJOHHBIN 0Opa3er] u3 oOyJaromiell BBIOOPKH U
paccuuTaTh 3HAYCHHS Ha BBIXOJE BCEX Y3JIOB HEPOHHOM CETH.

I') CkoppekTHpoBaTh BCe BECOBBIC KOA(PPHUIIUEHTHI.

J1) Berauciuth npupanieHus BECOBBIX KO3 (OUIIMEHTOB ISl BCeX Y3JI0B HEHPOHHOM
CeTH.

[lepeyeHb TeM KOHTPOJIBHBIX PaOOT MO JAMCHUIUIMHE OOYYAIOMIMXCS 3a0YHOM (OPMBI
00y4eHus1, mpeIcTaBlIeHbl B Tabumie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

10.4. MeToquveckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (HOPMHUPOBAHHUS KOMIETEHIIMM, coAepxkarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpYIONUX TOPSIOK U TPOIEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTAIllMH 00YyJaroIIUXCs
I'VAIL

11. Mertoaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCITUILIMHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIUIO O TEME, a B OCBOCHUU
(dyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYIO ¥ MHPOPMAITMOHHYIO (DYHKITUHU. JIeKIHs pacKpbhiBaeT MOHATHHHBINA ammapar
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepUaa.

— TIONy4YeHUE COBPEMEHHBIX, II€JIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OMMBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaIMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIITICHHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHON paOoTHI;




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

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TJIABHBIE MBICIU U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmynHupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COIMPOBOXKIATHCS JEMOHCTpalUMel ClaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IPU MPOBEACHUU KOPOTKUX JUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

—  Pazoen 1. Omauuumenvrvle 0cobeHHOCU PA3PAOOMKU NPOSPAMMHO20 0becneuerust 05 peuleHus

3a0ay  MAWUHHO20 O00YYeHus, munosvle 3a0ayu MawunHo2o obyuenus. PaccMarpuBaroTcs
BOIPOCHI, KACAIOIIMECs OCHOB MAIIMHHOTO OOy4YeHUS, MPECTABICHNE JaHHBIX, BBIICICHUS
MIPU3HAKOB HCIIOJIb30BAaHUSA METPUK paccTosHus. Jlaercs mpencraBieHne 00 OCHOBHBIX
KaTeropusix MAaIIMHHOTO OOYYEeHHS, pacCMaTpPUBAIOTCS MPUMEPHl TPHUKIAAHBIX 33134
MaIIMHHOTO 00y4YeHUs U MPOOIeMBbl MAIIIMHHOTO O0yUYEHUSI.

— Pazoen 2. OcHosHble NONOJCEHUS MEXHONO2UU O00YHAeMbIX UCKYCCMBEHHbIX HEUPOHHbIX cemell
(MHC). Jlaetcst mpencTaBiieHHe 00 OCHOBaX MCKYCCTBEHHBIX HEMPOHHBIX CETEH, BBOJUTCA
noHsiTue GopMansHOro HelipoHa. PaccMaTpuBarOTCs TUTIOBBIE CTPYKTYPHI - MHOTOCTIOMHBIE U
CaMOOPraHU3YIOIINeCs HEUPOHHBIE CETU U CBSI3b C METOAAMH UX O0yUYEHHUSI.

— Pazden 3. Anecopummuuecxoe obecneuenue npoyedyp obOyuenus HHC. PaccmarpuBaroTCs
METOJUYECKHEe OCOOEHHOCTH oOOyueHusi: C yuurenemM u 0e3 yuutens. [loapoOHo
paccMarpuBaeTcs ITOPUTM  OOPATHOTO  PACIpPOCTPAHEHUS] OIIUOKA U alITOPUTMBI
camoopranuzanuu. OCBEIaTCs METOANYECKUE BOPOCHI TOATOTOBKUA UCXOIHBIX JTAHHBIX U
paccMaTpuBalOTCS  MPUMEPHl  pEHIeHUs  MPUKIATHBIX  3aJad  KJIacCUPUKAIMH |
ABTOMAaTHUYECKOW KJIACTEpU3aLMHA U MHOTOKPUTEPUATIBHOTO PAHKUPOBAHUS aJbTEPHATHB.

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

CPEICTB HJsl pelleHus 3aJad MamuHHoro obydenus u Oubmmorek TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexHono2uu paspabomru HPOSPAMMHO20 obecnedenuss Ha npumepe
peuienuss 3a0a4 PAcnoO3HABAHUS. 0BPA308 C UCHONL308AHUEM SA3bIKA npopammuposanus Python u
cneyuanuzuposannvlx Oubnuomex. PaccMaTpUBAIOTCS NPAKTUYECKHE BOMPOCHI TEXHOJOTHU
pa3pabOTKK MIPOrPaMMHOTO 00eCTIeUeHHUS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., ocHOBBI mporpammupoBaHus Ha
Python, pabota ¢ Tunamu naHHbIX, OubIMoTeka NumPy;

- bubmuoreka TensorFlow , ee Ha3HaueHUe U BO3MOXKHOCTH;

— TexHomorum  mporpaMMHONH  pa3pabOTKM  OWHApHBIX M MHOTOKJIACCOBBIX
kiaccuukaropos. Perenue npukiaaHbIx 3a1a4 00pabOTKH TEKCTOBON MH(DOpMAIUH.

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

— Texnonoruu rioy6okoro oO0ydyeHus Ha 0a3e cBepTOUHbBIX ceTeil. Peanuzanust cBepToYHON
cetu B TensorFlow. IlomroroBka WCXOMHBIX MaHHBIX, CO3JaHUE (HIBTPOB U CIIOEB
noaBeIOOpKU. OO0yueHune kinaccudukraropa, oreHka 3QPeKTUBHOCTH



11.2. Meroauyeckue ykazaHus sl O0y4JalOIMUXCS 110 YYACTHIO B CEMUHApax (VueOHbiM
NIIAHOM RO OAHHOU OUCYUNTIUHE He NPeOYCMOMPEHO)

11.3. Metoauyueckue ykazaHUs Uisi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTUYECKUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He NPeOyCMOMPEHO)
[TpakTudeckoe 3aHATHE SBISETCS OJHON U3 OCHOBHBIX (DOpPM OpraHU3aIiuu y4eOHOTO

11.4. Meroauueckue yKazaHusi A OOYYalOIUXCS MO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOyyaroluMics MAOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKOH OO0ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTtopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpENeNseMOll Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE M JleTalM3alMsl TEOPETUUYECKUX 3HAHWUN, MOJYyYEHHBIX Ha
JEKLUSAX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajlaHue u TD€6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHLIX Da6OT

Jlabopamopnas paboma Nol
TexHOJOTMHM WCHONB30BaHUS OOOJIOYKH s3bIKa TMporpaMMupoBaHus Python, cpensr
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

TexHOJIOTHSI MPOTPAMMHON pean3alii JJIsl PEUICHHs 33a1a49i KIaCCU(UKAIUKA JaHHBIX
METOZIOM KOHTPOJIMPYEMOro 00YyUeHHUs C UCTIOIb30BAaHUEM sI3bIKa IporpamMmmupoBanus Python B
obmaunoi cpene Google Colab. BapuaHThl HCXOAHBIX JaHHBIX COJCPXKATCSA B METOAMUYCCKHX
yKa3aHHSX K BBITIOJIHEHUIO JTa00PATOPHOI pabOTHI.

Jlabopamopuas paboma Ne3

TexHonoruu mporpaMMHOM pa3paboTKM Mpouenyp INyOOKoro oOyueHHUs CBEpTOYHOM
CeTH C HCIOJIb30BaHMEM si3bIKa mporpamMupoBanus Python u TensorFlow B oGnaunoii cpene
Google Colab. BapuaHTbl MCXOAHBIX JAHHBIX COJCPKATCS B METOJMUYCCKUX YKA3aHUAX K
BBITIOJIHEHHIO JTA0OPATOPHOU paboOTHI.

Jlabopamopuas paboma No4

TexHONOrMM TPOTPAMMHON pean3aluy aJropuTMa 00y4aeMoro reHepaTopa TEKCTa C
UCIIOJIb30BaHUEM sI3bIKa ITporpammupoBanus Python. BapuaHTbl HCXOMHBIX JTaHHBIX COJIEPIKATCS
B METOJIMYECKUX YKa3aHUAX K BBIMOJIHEHUIO JAOOPaTOPHON pabOTHI.

Jlabopamopnas paboma Ne5

TexHomOorMM  MPOrpaMMHOM  pealu3aldd  alropuTMa  MHOTOKPHTEPHAIBHOIO
pPaH)XUPOBAHMS AJIbTEPHATHB METOJOM aHajM3a HepapXuid C HUCIHOJIb30BAHUEM  SI3bIKA
nporpamMupoBanus Python. BapuanTbl HMCXOAHBIX JaHHBIX COAEPIKATCS B METOAMYCCKHX
yKa3aHMIX K BBITOJHEHHIO JJa00paTOpHOil paboTHI.

CTpykTypa u d)ODMa OoT4EeTa O Ha6ODaTODHOﬁ Da6OTC




— TurynbHbIN THUCT.

— Conepxanue.

— Ienb paboThI.

— Bapuanr 3aganus.

— Tlopsinok BbIMOTHEHUS pabOTHI B COOTBETCTBUE C MHANBUIYAIbHBIM 3a/1aHUEM.

—  CKpUHIIOTHI pe3yJIbTaTOB BHITIOJHEHHBIX 33JJaHUI ¢ TOSICHEHUEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOIMOTEYHbIE (DYHKITHH.

— BrIBOIBI MO TIpOIETIAHHON padoTe.
— Cnucok Ucnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

Otuer o mabopaTopHOil paboTe OQGOpPMIISIETCS B COOTBETCTBHH C TpPEOOBaHUSIMHU IIO
odpopmiieHnto TeKCTOBBIX MOKyMeHTOB o 'OCT 7.32-201. be3ycinoBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBJISIETCS COOJIOACHUE TMPaBHJI TPAMMATHKH M CHHTAaKCHCA PYCCKOro s3bika. Dopmyibl,
BKJIIOYAaeMble B TEKCT, PACCMAaTPUBAIOTCA KaK YacTU INPEAJIOKEHUs, Ha HUX PACIPOCTPAHIIOTCA
OOIIENIPUHATHIC 3HAKH ITPEITUHAHUS.

Jlns Habopa TekcTa peKoMeHayeTcst ucnoib3oBath mpudt Times New Roman, pasmep — He
6onee 14 myHKTOB, O€3 BBIACICHHS U C BEIPABHUBAEM I10 LIUPUHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpAaHUIBI TEKCTa,
WITIOCTPAIMK, TaOJIUIBl U pacleyaTKd ¢ KOMIIbIOTEpa IOJDKHBI COOTBETCTBOBAaTh (opmarty A4
(210*297 MM) ¢ coOmoIeHHEM CIIEAYIONIMX Pa3MepoB ToJeH: nmpaBoe He MeHee 10 MM, BepxHee U
HIkHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CleQyeT HyMepoBaTh apaOCKuMH LU(ppaMu, COOIOAas CKBO3HYIO
HYMEpaIUIo 10 BCeMy TeKCTy. Homep cTpaHUIIBI IpOCTaBiIseTcsl B HIDKHEH 4acTd JIMCTa B IEHTPE
6e3 TOUYKH B KOHIIE. TUTYJIBHBIN JIMCT BKIIOYAIOT B OOIILYI0 HyMEpalHiO0 CTPaHUI] pabOThl, HO HOMEp
CTpaHMIIbl HA HEM HE POCTABJISIETCS.

WnmocTpanys J0JDKHBI paclioyiaraThCsi HENOCPEJICTBEHHO II0C/IE€ TEKCTa, B KOTOPOM OHH
YIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayouled crpaHune. MiunocTpallii HMMEIOT CKBO3HYIO
HyMEpaIio, MOT'YT UMETh Ha3BaHMA U NOSCHSIIOIINE JaHHbIE (MIOApPHCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEMIAIOT HIDKE WUTIOCTPAllMKM B cepenuHe cTpoku (Hanpumep, «Puc. 1 — CxpuHIIOT
TaOJMIIBI C BHITIOJIHEHHBIM 33/1aHueM»). HoMep n Ha3BaHHME WILTFOCTPALMU BBITIOJIHSIETCS MIpH(TOM
(11 pa3aMepoM) 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.

[TpaBuna odopmienns OnOIMOTpaPUUECKUX CCHIIIOK PErIAMEHTHPYIOTCSI B COOTBETCTBHUH C
I'OCT P 7.0.5 2008.CcbuikM Ha HUCTOYHHMKHM CIIEIyeT YKa3blBaThb IOPSJKOBBIM HOMEPOM B
KBaJPaTHBIX CKOOKax IO CIHMCKY UCTOYHMKOB. CBeneHHMs 00 MCTOUHHMKAaX CIEAyeT pacrojaraTb B
HOPSIZIKE MOSABIICHUS CCHUIOK Ha HCTOYHUKHU B TEKCTE pabOThl U HyMEpOBaTh apaOCKUMHU I(pamu

11.5. Metoauueckue ykazaHUs JUig OOy4aroOMIMXCA MO MPOXOXKIACHUIO KypCOBOTO
IIPOEKTHPOBAHUS/BBIIIOJIHEHUSI KYpPCOBOM pabOThl (YueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He
npeoycmMompeHo)

11.6. Metoauueckue yKazaHus ISl OOYJAIOIIUXCS IO MTPOXOKICHUIO CAMOCTOSATEIHHON
paboThI

B xoje BBIOTHEHHUS CaMOCTOSTENBHON pabOThI, OOYUAIOIIHIiCS BBHIOTHAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jst oOyvaroruxcsi 1Mo 3a04HOM ¢Gopme OOydeHHs, caMOCTOSITeNbHAas pabdoTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEILHON padOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3allUH HpI/IO6peTaeMI)IX 3HaHI/II>'I, o0ecrieunBaeT BBICOKHI



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

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

- y‘Ie6HO'MeTO[[I/I‘-IeCKI/Iﬁ Marepuagl Mmoo AJUCHUINIMHC B COOTBCTCTBYIOIIIEM KYpPCC B
LMS u yuebnom nmocobuu (Tab:m.8).

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

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEAyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/a OCBOCHUS
JUCLUIUINHBI.

11.8. MeTtoauieckue ykazaHus JJis OOy4YaIOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHON
aTTECTALUU.

[Ipomexyrounas  arrecrauus  oOydaroluXcsi — [pPEeAyCMaTpUBAaeT  OLIEHHWBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB 00OydeHus no aucuuiuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OIEHKM 3HAaHWH, MOJyYEeHHBIX OOYdYalomMMCs B TIpOIEcce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHSATh MUX JUId pEIICHUs MPAKTUYECKUX 3a4ay. DK3aMEH, Kak IpaBuio, MPOBOJIUTCS B
NIEPUOJ, SK3aMECHALIMOHHOW CECCHMM M 3aBEPLIAETCS AaTTECTALMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIILHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOIYYSCHHBIX OOYUYAIOMIMMCS B XOJ€ M3yUYCHHUS
y4eOHOM IUCHUIUIMHBI B LIEJIOM MM IPOMEXYTOUYHas (110 OKOHYaHUHU CEMECTpa) OLEHKa 3HaHUH
0o0y4aromuMcs 10 OTJENbHBIM pa3fiesiaM TUCLUIUIMHBI C aTTECTAllMOHHON OLICHKOW «3aYTeHO»
WIH «HE 3a4TEHO».

— 1uddepeHIpOoBaHHbIM 3aueT — 93TO (¢opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
o0Oy4armuMcs IpU U3Y4EHUH AUCUMILIUHBL, TPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYpPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PadOT U MPOXOXKACHUH MPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

— Cucrema OIIEHOK IpU MPOBEACHUU MPOMEXKYTOYHOW aTTeCTallMU U MPOXO0XKJIECHUU
TEKYLEr0 KOHTPOJSl YCIEBAeMOCTH OCYILIECTBISETCS B COOTBETCTBUH C TpeOOBaHUAMHU
[Tonoxxennit «O TeKylieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTalluu CTYJIEHTOB
['VAII, oOy4aromuxcsi Mo nporpaMMbl BbICIIEr0 0Opa3zoBaHus» M «O MOAYIBHO-PEHTHHTOBOM
CHUCTEME OIICHKM KavyecTBa yu4eOHOU paboThl cTyieHTOB B ['Y Aly.



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




