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AHHOTaUs

HucuunnuHa «CoBpeMeHHbIE TEXHOJIOTUU pa3pabOTKU MPOTrPaMMHOTO 00eCreUeHUs »
BXOJHMT B 00pa30BaTENIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUs — IPOrPaMMy MarucTpaTypsl O
HampaBjeHuto  noArotoBku/  crenuanbHOcTH  09.04.03  «IIpuxmamnas  uHpOpMATHKAY
HanpasieHHocTH «KoprnopatuBHble WH(GOPMAIMOHHBIE CUCTEMBD». JIMCHMIUIMHA pean3yercs
kadeapoi «No4 1.

JlucuuiuinHa HaresieHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHNA

OIIK-2 «Cmocoben pa3pabaThiBaTh OPUTHMHAIBHBIE QITOPUTMBI W IPOTPaMMHBIC
CPEJCTBA, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX MHTEIJIEKTYaJIbHBIX TEXHOJIOTUH, IS
petieHus npohecCuoHaNbHBIX 3a7au»

OIIK-4 «CrocobeH NpUMEHSTh Ha IMPaKTHKE HOBBIC HAayYHbIC MPUHIMIIBI U METOJBI
HUCCIIENOBAHUN)

OIIK-5 «CnocobeHn pa3pabaTbiBaTh MU MOJEPHHU3UPOBATH MPOTPAMMHOE W aIapaTHOE
obecrnieueHre HHGHOPMALIMOHHBIX U aBTOMATHU3UPOBAHHBIX CUCTEM)

OIIK-6 «Cnoco0OeH wucciaenoBaTh COBPEMEHHbBIE NPOOJEMBbl M METOJbl MPUKIATHON
MH(GOPMATUKU U Pa3BUTH UHPOPMAILIHOHHOTO OOIIIECTBAY

CopepxaHue IUCUUIUIMHBI OXBaTbIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO U TMPOTPAMMHOIO OOECTeUeHUs MJisi pPeUIeHHs 3a/1ady, OTHOCSIIMXCS K
00JacTi MalTMHHOTO 00yUYEHUSI.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHASL — paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmast TpyA0eMKOCTh OCBOSHUS JHUCIHUIUIMHBI COCTABISACT S5 3aueTHBIX enuHuIl, 180
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
OcHoBHOW 3ajauedl W3ydeHUs JUCHUIUIMHBI SBJSICTCS TMOJNIYYCHHE YMCHHH U
MPAKTUYECKUX HABBIKOB pa3pabOTKH aJITOPUTMHUYECKOIO W IPOrPaMMHOrO OOCCIICUCHUS;
MPEIOCTABIICHUE BO3MOXKHOCTH OOYYAIOMIMMCSL Pa3BUTh M IMPOJEMOHCTPUPOBATH HABBIKU B
o0s1acTH pabOThI C HHCTPYMEHTAIBHBIMU CPEJCTBAMH Pa3paObOTKH IMIPOrPaAMMHOT0 00CCIICUCHUSI.
dopmMupoBaHWE H PAa3BUTHE y CTYIEHTOB CIOCOOHOCTEH IOCTAHOBKHM M pEIICHUs 3ajad,
OTHOCSIIMXCA K TEXHOJIOTMH pa3pabOTKH MporpaMMHOro oOecriedeHus Oasupyercs Ha
COBPEMEHHBIX METOJIaX PACIO3HABAHMS 0OPa30B U MAIIMHHOTO O0yUYCHHUSI.
1.2. JlucuMIuiiHa BXOJUT B COCTaB 00sA3aTeIbHON YacTH 00pa30BaTEIbHON MPOrpPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 10 JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare M3ydeHus MUCIHUILIMHBI OOYYaIOUIMICS JODKEH 00JalaTh CICTyHOIUME
KOMIIETCHIIMSIME WM WX 9acTMH. KOMIIETEHIINY ¥ WHIUKATOPHI WX JOCTHKCHHSI TPUBE/ICHEI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMK M MHIUKATOPOB MX JTOCTHIKCHUS
Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMITETEHIHH KOMIIETECHIHH JOCTHKEHUS] KOMIIETCHIIUU
OIIK-2.3.1 3HaTh cOBpeMEHHbIE
OIIK-2 Cnocoben p
UHTEJUIEKTYaIbHbIE TEXHOJIOTUH JIJIs
pa3zpabaThIBaTh
peteHust mpohecCHOHATBHBIX 3a/1a4
OpUTHMHAJIbHBIE
OIIK-2.Y.1 ymeTb 000CHOBBIBAaTh BBIOOD
QITOPUTMBI U
COBPEMEHHBIX HHTEJUIEKTYAIbHBIX
porpaMMHbIe . .
TEXHOJIOTUI U IPOTrpaMMHOMN Cpefibl PU
CpEe/CTBa, B TOM
pa3paboTKe OPUTHHAIBHBIX MPOTPAMMHBIX
Ob6menpodeccnoHanbHbIe | UUCIE C
CPEeACTB AJIs pelIeHus Npo(ecCHOHANbHBIX
KOMITETEHITHH UCTIOJIb30BaHUEM sanay
COBPEMEHHBIX
P OIIK-2.B.1 B1ageTh HaBBIKAaMU pa3pabOTKU
MHTEJUICKTYaJIbHBIX
. OPUTHHAIBHBIX aJITOPUTMOB U
TEXHOJIOTUH, 115
IPOTrPaMMHBIX CPE/ICTB, B TOM YHCIIE C
peneHus
WCTIOJIH30BAHNEM COBPEMEHHBIX
npodeccuoHaIbHBIX .
sanau UHTEJUIEKTYaIbHbBIX TEXHOJIOTHM, IS

pernieHust TpoeCCHOHAIBHBIX 3a71a4

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU

OIIK-4 Cnocoben
HpI/IMCHflTB Ha
NPAaKTUKE HOBBIC
Hay‘-IHBIC HpI/IHHI/IHBI
1 METOJIBI
HUCCIIEeOBaHUuN

OIIK-4.B.1 BnaneTs HaBLIKAMH
MPUMEHEHUS HOBBIX HAYYHBIX MPUHIUTIOB
¥ METOJIOB HCCJICIOBAHUS JIUIS PEIICHUS
npodeccnoHaNbHBIX 33724

O6menpodeccrnonanbHbIE
KOMIIETEHITHH

OIIK-5 Cnocoben
paszpabaThIBaTh U
MOJICPHU3UPOBATh
IpOrpaMMHOE U
anrmapaTHoe
obecnieueHue
UH(POPMAIMOHHBIX
ABTOMATH3UPOBAHHBIX
CHCTEM

OIIK-5.3.1 3HaTh COBpEMEHHOE
MIPOrpaMMHOE U armapaTHoe o0ecrieueHne
MH()OPMALIMOHHBIX U
aBTOMATH3MPOBAHHBIX CHCTEM

OIIK-5.Y.1 ymeTs MOAEpHU3UPOBATh
MPOrpaMMHOE U armapaTHoe o0ecrieueHne
MH()OPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM JISI
pereHust mpohecCHOHANBHBIX 3a/1a4
OIIK-5.B.1 BnageTr HaBBIKaMH pa3padOTKH
MPOrPaMMHOTO U aIapaTHOrO
obecrieueHrss ”HPOPMAITMOHHBIX U




ABTOMATHU3HPOBAHHBIX CHCTEM JJIsI
peneHust npohecCHOHAIBHBIX 3a/1a4
OIIK-6 Cnocoben
HCCIIEIOBATh OIIK-6.Y.1 ymeTh NpoBOAUTH aHAIU3
COBpPEMEHHBIE COBPEMEHHBIX METOJIOB U CPEJICTB
npoOJIeMbl U METOAB! | HHPOPMATUKHU JJIS PEIICHUS IPHKIATHBIX
O6menpodeccrnoHambHbIE p . A Gop VAP p A
MIPUKIIATHOM 3a/1a4 pa3IU4HbIX KJIACCOB
KOMIIETECHIINH
UHPOPMATUKH U OIIK-6.B.1 B1aneTs HaBbIKaMU
pa3BUTHUA UCCIIeIOBaHUsI TPOOJIEM U METOJI0B
UH(POPMAIIMOHHOTO MPUKIIAAHON HH(OPMATHKH
oOmiecTBa

2. Mecro nucuumumnbl B cTpyktype OI1

Hucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHEe TPUOOPETEHHBIX 00YJaIOITUMUCS
P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:

— «MaremaTu4yecKkrue MEeTOAbl U MOJCIIU IPUHSATHS PEIICHHUI,

— «MeToI0JIOTHS ¥ TEXHOJIOTHSI IIPOCKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM),

— «Yupasnenue UT-npoexramny,

— «MHpopManmoHHOE 00IIECTBO U MTPOOIIEMBI MPUKIIATHON HHPOPMATHKI.

3HaHus, TONy4YEHHbIE NPU U3YUYEHUU MaTepuana MaHHOW IUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U UCTIOIB3YIOTCS MPU U3YYECHUU APYTUX TUCHUTIINH:

— «ApPXHUTEKTYpa MpeAnpUATHI U HHHOPMALIMOHHBIX CUCTEM,

— «Craructuyeckas 00padoTka HHPOpMAIII,

— «OntuMu3anus IPUHATHS PEIICHUN B YCIOBHIX HEONPEACICHHOCTH Y.

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
Jlanaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUIHNHE (M paCIpeIe]ICHIE dTOW TPYIOEMKOCTH 10 CEMECTpaM) MPEICTABICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMKocTb 1o
Bun yuebnoii paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKocmup OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
U3 nux uacoe npakmuueckoi no020moexKu
Ayoumopnule 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

naboparopusie pabots (JIP), (dac) 17 17

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

HK3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 92 92
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%*%*)

F*x

IIpumeuaHue: kaHaUIATCKUIA SK3aMEH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpenenenue TpyI0EMKOCTH TUCIUILIMHEI TIO pa3/ieiaM 1 BUIaM 3aHITHIA.
Pazpgenbl, TeMbl TUCHUIITUHBI U UX TPYAOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TEMBI AUCIUITITMHBI Jlekuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 2

Pazgen 1. OTimunTensHble 0COOCHHOCTH Pa3paboTKH
COBPEMEHHOI'0 IPOIPaMMHOTr0 00€CTIEYEeHUS IS ) 4
peleHns 3a1a4 MAIIMHHOTO 00yY€eHHUsI, TUIIOBbIE
3a7a4i MAIIMHHOTO O0yUeHHS

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

Tewma 2.1. Tunossie ctpykTypsl MTHC 1 pemaemsie
3a1a4u.

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

N B

Paznen 3. AnroputmMudeckoe obecriedeHne mporeayp
obyuaenus THC.

Tema 3.1. Anroput™ o0paTHOTO pacnpocTpaHEeHUs
OIINOKH.

Tewma 3.2. Anroputmbl o0y4enns cBeprounbix MHC. 2 5)

N
(6]

Paznen 4. CoBpeMeHHbIE 361K TPOrpaMMHUPOBAHUS U
MHCTPYMEHTAJIbHbIE CPE/ICTBA pa3paboTKU 2 5 20
HpOrpaMMHOT0 o0ecTieueHus ISl 3a/1a4 MAIInHHOTO
o0OydeHwusl.

Paznen 5. CoBpeMeHHBIE TEXHOJIOTHUN pa3paboTKU
NPOTrPaMMHOT0 0OecTieueHHs 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

[IpakTuueckass MOATOTOBKA 3aKJIOYAETCSI B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0yJarolMMHUCS ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
npoeCCHOHATBHON 1EeATEITbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIHOHHBIX 3aHSATUH.
Coneprkanne pa3iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B Ta0wHIIe 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIa

Howmep paznena HaszBanue u conepkanue pas3aesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Omauyumenvhvie 0cobeHHOCMU paA3PAOOMKU NPOSPAMMHO20 0OecheueHust OJisl peuleHust
3a0a4 MAWUHHO20 00YYeHUs, MUNOBLLE 3A0AYU MAUUHHO20 00YYeHUsL.

OcHoBBI MamIuHHOTO 00yueHus. [IpeacTaBieHne NaHHbIX U IPU3HAKU, METPUKH
paccrosnus. Kareropuu mammaHoro o0y4enus. [Ipumeps! NpuKiIaHbIX 3a/1a4
MaluHHOTO 00y4yeHus. IIpo0ieMbl MalIMHHOTO 00yUYSHHS




Jlexums MpOBOANTCS B UHTEPAKTUBHOU opmMe: Oecena ¢ JeMOHCTPaLlUeH CIai/IoB.

2 OcHogHble NONOHCEHUsL MEXHOL02UU 00yHaeMblX UCKYCCmBeHHbIX HelipoHuHbix cemetl (MHC).

DopmaabHBIN HEHPOH, MHOTOCIONHBIE HEUPOHHBIE CETH. 3a/1aui KiIaccu()UKauu 1
KJIacTepU3alluu, CTPYKTypa oOydatouieil Bbi0opku. KoHTponupyemoe o0yuenue u
camoopranuzanusa. OyHKIUA MOTEps U MaTpULIa HETOYHOCTEH KaK CpeACTBa
KOHTPOJISl KauecTBa 00yueHHUs.

Jlexmwst MpoBONUTCS B MHTEPAKTUBHOM opMe: Oecena ¢ IeMOHCTpaIlied CIIaiIoB.

3 Aneopummuueckoe obecneuenue npoyedyp odoyuenus HHC.

Anroput™ 00paTHOTO PacIpOCTPAHEHHS OIIUOKH, AITOPUTMBI CBEPTOYHBIX CIIOEB.
Anroputmbl camoopranusanuu. [Ipumeps! perenns NpuKiIaJHbIX 3a1a4
KJaccu(pUKauyu U KJIacTepHU3alnu.

Jlex1ust pOBOIUTCS B MHTEPAKTUBHOM (hopMe: Oecena ¢ JIeMOHCTpaIueit ciaaios.

4 Cospemennule A3bIKU NPOPAMMUPOBAHUS U UHCMPYMEHMANbHbIE CPEOCMEA Pa3padOmKU
NPOSPAMMHO20 obecneyeHus 015 34044 MAUWUHHO20 00YYeHUs.

[TporpaMMHBIC cpeicTBa JUIS PEIICHUS 33/1a4 MAITUHHOTO OOYYCHUSI.
Crnenmanu3upoBaHHbii 001aunblii cepeuc Google Colab, 6ubnuorexu TensorFlow,
Theano u np.

TexHonoruu riryobokoro o0y4deHus Ha 6a3e cBepTOUHbIX ceTeil. Peanu3zanus
ceeprouHoii cetu B TensorFlow. IToaroroBka HCXoHBIX TaHHBIX, CO3/IaHUE
¢unbTPOB U c10eB MoABBIOOPKU. OOyUeHre KiacCupuKaTopa, OLeHKa

3¢ PEeKTUBHOCTH.

Jlexumst IPOBOAMTCS B MHTEPAKTUBHOW opmMe: Oecena ¢ JeMOHCTpaIe ClaiiioB.

5 Cospemennvle mexHor02uu paspadomxu NPOZPaAMMHO20 0becnedeHus Ha npuMepe peuteHus.
3a0au pacno3uasanus o6paA306 u ceHepayuy MeKcma ¢ UCNONb308AHUEM A3bIKA
npoepammuposanus Python u cneyuanusuposannvix 6ubuomex.

OcHoBblI s13bIKa TporpamMmmupoBanus Python. Ycranoska Python, pabora B cpene
Jupiter Notebook, Tumel naHHbIX, 6HOMHOoTeKa NumPy. HazHaueHue 1 BO3MOKHOCTH
oubmmorexku TensorFlow, ycraHoBka OUOIHOTEKH.

Pemenue nmpuknagaeix 3amad NLP. Coznanue cmoBapsi, BEKTOpHOE TIPEACTaBICHUE
TOKEHOB. TeXHOJIOTHH MPOTPAaMMHOM pa3pabOTKH reHepaTopa TEKCTa Ha OCHOBE
00yJeHUsI.

Pemenne IMMPUKJIIAAHBIX 3aa4 MHOTOKPHUTCPUAJILHOT'O PAHXXUPOBAHUA aJIbTCPHATUB.
Texnomorun HpOTpaMMHOﬁ peain3anu AJIrOpUTMa paHKUPOBAHUA HAa OCHOBC
MCTOJa aHaJIn3a HepapXHfI.

Jlexums IpoOBOANTCS B MHTEPAKTUBHOU opmMe: Oecena ¢ JeMOHCTpalen clai1oB.

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

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U KX TPYT0EMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHUYECKUX | TpPyIOEMKOCTb, |IPAKTHYECKOM |pasjaeia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B TAOIHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI
Cemectp 2
1 | TexHOJIOTHH UCTIOB30BAHUS 000JIOUKH SI3bIKA
nporpammupoBanus (SIT) Python, cpeasr 3 4
Goole Colab, Jupiter Notebook, 6ubmuorex
NumPy u TensorFlow.
2 | TexHonoOrHsi NPOrpaMMHON peaan3anuu
pElICHUS 3a/1a49¥ KJIacCU(DUKAIIMH JTaHHBIX 4 3
METOJIOM KOHTPOJIUPYEMOT0 00Y4YEeHHUS C
ucnosibzopanuem SI1 Python.
3 | TexHonOTHM NMPOTPAMMHOM pa3padOTKH
npoueayp o0y4eHus: CBEpTOUYHOM CEeTH C 4 5)
ucnons3zoBanuem SIT Python u TensorFlow.
4 | TexHOJOTMH NPOTPAMMHOMN peaan3aluu 5 5
MPOCTOr0 TeHEpaTopa TEKCTa
5 | TexHonoruM NPOrpaMMHON peaan3anuu
ITOPUTMA PAaHXKHUPOBAHUS ATbTEPHATUB C 4 5
ucnosszopanuem SI1 Python.
Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHINOIHEHUE KYPCOBOM pabOThI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUIXxcs
Bunpl camocTosiTensHON paObOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TA0HIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

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

W3ydeHne TeopeTHIecKoro MmaTepuana

40 40
nucturnHel (TO)
Kypcosoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Homamrnee 3amganue (/13) 32 32

Konrtponsusie pabotsl 3a04nnkoB (KP3)

[ToaroroBka Kk MpoOMEXKYTOUHOM

arrecrauuu (ITA) 20 20

Bcero: 92 92

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUYAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOAMYECKUE MAaTEPHAIBI JIJII CAMOCTOSITEIIBHONH PabOThl OOYYArOIIUXCS YKa3aHbl B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YICOHBIX U3/IaHUHN TIpHUBEICH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JAHUIMA

KomuectBo

9K3EMIULIPOB B

[udp/ OMOIOTEKE
URL axpec bubnuorpaduueckas ccpiika (kpome

JEKTPOHHBIX
AK3EMILISIPOB)

https://znanium.com | K.JL.ITeapo, B.Puuapt ITocTpoeHue cCHCTEM MAIIMHHOTO
/catalog/document?i | oOydenus Ha s3bike Python: mpaktudeckoe mocooue/ -
d=341080 M.: IMK Tlpecc, 2016, -302 c.

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

d=341232 c.

https://znanium.com | Pamka C. Python u MamiaHOE 00y4YeHHE:
/catalog/document?i | mpaktuueckoe mocooue/ -M.: JIMK Tlpecc, 2017, -418
d=341047 C.

Tonmmaues C.I'. TexHomoruu NporpaMMHON pean3aiuu 5
HelpoceTeBbIX Mozenel : yueOHoe ocobue/ CIIO :
Wzn-so 'YAIL 2022. - 138 c.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(}OPMallMOHHO-TEIEKOMM YHUKAIIMOHHOM cetn «IHTepHET»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCLMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «MHTepHeT»

URL anpec HaumeHnoBanue
http://Ims.guap.ru/ Cucrema aucTaHMOHHOTO 00yueHus ['Y AIL.

http://guap.ru/guap/standart/prav_main.shtml | ITpaBuia opopmieHHsT TEKCTOBBIX JOKYMEHTOB IO
I'OCT 7.32 — 2001, TOCT 2.105-95.

http://lib.aanet.ru/ OnextponHbie pecypenl ['YATL



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. [lepedyenr mporpaMMHOTO OOECIIEUEHHUs, HCIOJb3yeMOr0 TPU OCYIICCTBICHUH
00pa30BaTeNLHOTO MPOIecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPAMMHOTO OOecTieueH s npencTabiieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CTICUCHIS

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOrO MPOIlecca MO JUCIUILTAHE

[lepeyeHb HMCMOIB3YeMBIX HMH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABJICH B
Tabauie 11.

Tabnuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 JlexuOHHAS Ay AUTOPHUS

MynsTuMeanitHas TEKIMOHHAS ayIUTOPUS

10. OueHo4HBIE CpeICTBA IS TPOBEICHUS TPOMEKYTOUHOU aTTECTAIIMH
10.1. CoctaB OIEHOUYHBIX CpPEACTBAJS NPOBEIACHHS MPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEICH B Tadbmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB 7Sl MPOBEACHUS MPOMEKYTOUHOMN aTTeCcTaIlluu

Bua npomexyTo4HON arTecTaluu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K dK3aMEHY;
DK3aMeHAIMOHHbIC OUJIETHI;
3amauu;
TecTsl.

10.2. B kadectBe KpUTEpUEB OICHKH YpOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTCcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET UCIOJB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHITUIHA
5-0auibHas mKana P P (bop




Or11eHKa KOMITETEHITUHN X o
S — ApaKTEpPUCTHKA C(HOPMHUPOBAHHBIX KOMITETEHIIMI
— oOyyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIHO — ONMpasiCh Ha 3HAHMUSI OCHOBHOM M JOINOJHUTEIbHOU JITEPATYPE,
GAUTCHOY TECHO IPUBSI3bIBAET YCBOCHHBIE HAYYHbIE ITOJIOKEHUSI C IPAKTUUECKON
JeSITEIbHOCTbIO HAIIPABIICHHUS;
— yMeJI0 00OCHOBBIBAET U API'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMON CIIEUAIM3UPOBAHHBIX MMOHITUH.
— o0yyaromuiicst TBEpI0 YCBOMII POTPAMMHBINA MaTeprall, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, OIHUpPasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI;
«xopomon — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTE; 3
— YBSI3bIBA€T YCBOECHHbBIE 3HAaHUS C IPAKTHUYECKON JAEATEIbHOCTBIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIM3UPOBAHHBIX MMOHITUH.
— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOM IMpPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYPHL;
— JIOIyCKAeT HECYLIECTBEHHbIEC OIUMOKU 1 HETOUHOCTH;
«YJIOBJIETBOPUTEIILHO .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUS B IMPAKTUUECKOM NPUMEHEHUH 3HaHUMN
HalpaBJICHUS;
— ¢J1a00 apryMEHTHPYET HayuHbIE [T0JIOKEHMUS,
— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MOHITHH.
— o0yyJaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuania;
— IONyCKaeT  CYIIECTBEHHbIE  OLIMOKM W HETOYHOCTU  IIpH
«HEYIOBJIETBOPUTEIILHOY ]
«HE 3AUTCHOY paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBAaTh HAYUHbIE MTOJIOKEHMUS;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MJTH HHBIE MAaTEPHAIIBL.
Bomnpocs (3agaun) asis sK3aMeHa mpeicTaBieHsl B Tadbauie 15.
Tabmuma 15 — Boripocs! (3agaun) 115 9K3aMeHa
Kon
Ne n/mt [Tepeuenp BompocoB (3a7a4) Ui SK3aMeHa
UHJIMKaTopa
1 MairHHoe 00y4eHHs — HalpaBJIeHNE Pa3BUTHS OIIK-2.3.1
VCKYCCTBEHHOI'O MHTEJJIEKTA
2 OcHOBHBIE 33]Ja4l MAIIMHHOTO 00yUY€eHUsl. OIIK-2.V.1
3 Metoanku IOATOTOBKY UCXOAHBIX JAHHBIX JJI1 MAILIMHHOTO OIIK-2.B.1
00yJeHUsI.
4 OCHOBHBIE TIOJIOKEHUSI TEOPUU MCKYCCTBEHHBIX HEHPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Metoasl 00yuenus MHC «c yuurenem» u «0e3 yauTens». OIIK-5.3.1
6 Anroput™ 00paTHOTO PacpOCTPAaHEHUs OLTHOKH. OIIK-5.V.1
7 Br16op pynkuuu noreps npu o0ydueHnu U GopMUpoBaHUE OIIK-5.B.1
MaTpHUILbl HETOYHOCTEH.
8 AnroputMbl o0ydeHust camoopranuzyrommxcs MHC. OIIK-6.VY.1
9 TexHonornu nporpaMMHoil peanusanuu MHorocnoiseix MTHC. | OIIK-6.B.1




Bomnpocs! (3agaun) muis 3adera / nudd. 3aueta nmpeacTaBieHsl B Tadbauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3auera

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

Kon
WHJUKAaTOpa

Y4eOHbIM MJIAHOM HE MPEIYyCMOTPEHO

npeJcTaBiIeHbl B Tabnuue 17.
Ta6mmma 17 — [lepedenp TeM 111 KypCOBOTO MPOEKTHUPOBAHMUS/BBITIOJHEHUS KYPCOBOM pabOThI

[lepeuenr TeM [ KypCOBOTO TPOEKTHUPOBAHUS/BHIIOIHEHUS KypCOBOW pabOThI

Ne /i [IpumepHbIil TepeyeHb TeM I KypCOBOTO IPOSKTHUPOBAHU A/BBITIOTHEHUS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJid IMPOBCACHHUA HpOMe)I(YTO‘{HOI;'I arrectallukn B BHUAC TCCTUPOBAHHA

MpeACTaBICHBI B TaOmwmIe 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOMPOCOB AJIsl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB VISl TECTOB

Kon
WHIUKaTOpa

1

[IpounTaiiTe TEKCT M BHIOEPUTE MPABMIIBHBIA OTBET.
VYkakuTe 3HAYCHUE TEPMHUHA «Pa3MEeUCHHbIC 00yUaOIIHe TaHHBIE)?
1. B oOyuaromeit BEIOOpKE KaXblil KJIACC CONEPIKUT OJIMHAKOBOE KOJIMUECTBO
IPUMEPOB
2. KaXIpld KJIacc B 00y4aroIiei BEIOOPKE COACPIKUT 3aJaHHOE KOJIHMUYESCTBO
IPUMEPOB
3. KaxnoMmy npumepy B oOydaromieil BHIOOpKe MPUCBOSHA METKa Kilacca
4. xaxnomy npumepy B o0yuaromeil BHIGOpKe MOCTaBIeHa B COOTBETCTBUE
pPa3MEepPHOCTh BEKTOPA IPH3HAKOB

OIIK-2.3.1

[IpounTaiite TEKCT, BBIOEpUTE IPABUIILHBIE BAPUAHTHI OTBETA
Ha3zoBwure 3Tans! 00y4eHns] HCKYCCTBEHHOM HEHPOHHOM CETH METOI0M 0OpaTHOTO
pacmpocTpaHeHus! OTHOKU

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

2. 3Tan pacyera OIIMOOK BO BHYTPEHHHX CJIOSIX CETH (OT BBIXOA KO BXOJY)

3. aTam pacyera KOJMUYECTBA HEHPOHOB B CKPBITHIX CIOSX

4. 5Tan KOPPEKTUPOBKH BECOBBIX KOI(PHUIMEHTOB MEXHEHPOHHBIX CBSI3eH

5. 3Tan KOPPEKTHPOBKU 00yUarOIEero npuMepa

OIlK-2.3.1

[IpounTaiite TEKCT, BBIOEpUTE IPABUIIbHBIE BAPUAHTHI OTBETA
VYKakuTe 11eN1b BHIIOJHEHUS ONepals CBEPTKH JBYMEPHOI KapThl IIPU3HAKOB C
HCIIOJIb30BAaHHUEM sJpa Pa3MEPHOCTHIO NXN B CBEPTOYHBIX HEHPOHHBIX CETAX

1. TlpeoGpa3oBaHue IByMEpHBIX H300paKEHUI B TPEXMEPHBIE

2. Brienenue n0KaJdbHBIX NPU3HAKOB B IBYMEPHBIX H300paKEHUSIX

3. YBenuueHHe KOHTpacTa NU300paKeHHs

4. YwMeHblleHHE pa3MepHOCTH H300paXeHHs B n pa3

OIIK-2.V.1

IIpouwnraiite TEKCT U yCTaHOBUTE COOTBEeTCTBHE. K Kak10# MO3UIIUY, JAHHOH B JIEBOM
cToubue, mo0epuTe COOTBETCTBYIONIYIO TO3UIIMIO B TPABOM CTOJIOLE. 3aNHIINTE
BBIOpaHHBIE IU(PHI O COOTBETCTBYIOMINMH OyKBaMu

JLJ1s OLIeHKH KadecTBa MOJISNN B 33/1a4aX MAIIMHHOTO O0YYECHHUS UCTIONB3YIOTCS
pasimnunbie MeTpukd. COOTHECHTE Ha3BaHHE METPUKH ¢ ee POpMYIION pacdera, eciu:
TP — K011-BO MCTHHHO MOJIOKUTENIBHBIX PE3yIbTaTOB KJIACCH(PUKALIUT

TN - K07-BO HCTHHHO OTPHIATEIHHBIX PE3YIbTATOB KIaCCH(UKAIIH

FP — x011-BO JI0’KHO TOJOKHUTENBHBIX PE3yIbTaTOB KiIaCcCH(pHUKAIINT

FN — K0J1-BO JIO’KHO OTPHIIATENBHBIX PE3YIBTATOB KIacCH(UKAIIH

Haszeanue Metpuku dopmylia pacueTa METPUKH
1 Precision A | (TP+TN)/(TP+TN+FP+FN)
2 Recall B TP/(TP+FN)

3 Accuracy B TP/(TP+FP)

OIIK-2.V.1




[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE. K Kax 1011 MO3ULINH, OIIK-2.B.1
JTAaHHOM B JIEBOM CTOJIOLIE, IOI0EPUTE COOTBETCTBYIOLYIO MTO3ULIMIO B
MPaBOM CTOJIOIE. 3aUIIUTE BIOPaHHBIC TU(PHI 10T
COOTBETCTBYIOUIMMHU OYKBaMHU.
B OJHOM CJIOC CBepTO‘-IHOﬁ HeﬁpOHHOI;’I CCTHU PCATIM3YHOTCA TPU CTAaHAAPTHBIX OINCpaIluu.
CooTHecuTe cofepkaHie ONEPaIiii B CBEPTOYHOM CJI0€ HEHPOHHOW CEeTH C ee
TIPUHATBIM 0003HaYEHNEM:
Cojeprkanue ornepanuu O6o03HaYcHNE
1 CBEpTKa KapThl IPU3HAKOB A Relu
CBEPTOYHBIM SIAPOM
2 YMEHBIIIEHUE Pa3MEpHOCTH KapThl | b MaxPooling
MPU3HAKOB
3 HEeJIHHEWHOE mpeoOpa3oBaHue B Conv2D
MAacCHBa KapThl MPU3HAKOB
[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K Kak101 no3unuy, OIIK-4.B.1
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3UIINIO B
MIPABOM CTOJIOTIC. 3aMHIINTE BEIOPAHHBIE IIU(PHI IO
COOTBETCTBYIOIIUMHU OYKBaMH.
B mamuaHOM 06y‘I€HI/II/I Ipu pCHICHUH 3aJa4U KJ'IaCCI/I(I)I/IKaL[I/II/I HCIOJIB3YCTCA METO
IpAMOro KOAUPOBAaHUA KJIIACCOB. HpennonaraeTCﬂ, YTO B MaCCHUBE 06yqalou_[1/1x JaHHBIX
CCTh MMPUMEPLI, OTHOCAIIUECCA K UCTBIPEM KJIaCCaM. CoortHecure HOMCD KJ1acca u ero
KOJOBOC MPCACTABJICHUC.
Howmep kiacca KonoBoe npezacraBienue
1 Kiacc Ne 1 A 0001
2 Kimacc Ne 2 b 0010
3 Kmacc Ne 3 B 0100
Kiacc Ne 4 r 1000
[IpounTaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K Kaxk1011 mo3umum, OIIK-4.B.1
JAaHHOU B JIEBOM CTOJIOIIE, TOI0EpUTE COOTBETCTBYIOIIYIO MMO3UIIUIO B
MPaBOM CTOJIOIE. 3aMUIINUTE BHIOPaHHBIC TIU(PHI TTIO]T
COOTBETCTBYIOIIUMHU OYKBaMH.
B 3agavdyax MAaIlMHHON 06pa6OTKI/I €CTCCTBCHHOT'O A3bIKa UCHOJIB3YCTCA pAd Ipoueayp,
peoOpas3yoNiX TEKCT B YUCIOBYIO (hopMmy. COOTHECHTE COJICPKAHUE ITHUX HPOLEAYD
C UX HAa3BAHUCM.
CopepxaHue mpoIeypsl HasBanwue
1 Pa3buenue Tekcra Ha A JleMMuHT
TEKCTOBBIE €TMHUIIBI (CIIOBA)
2 IIpuBeneHue TEKCTOBBIX b Toxenuzamus
eauHuIl (CJIOB) K 6a30BOM
dbopme
3 Bexropu3zarus TeKCTOBBIX B Kocunycnoe nomobue
€JIMHUI]
4 Brruncnenue mepbl r dopmupoBaHe YMOCITUHTOB
CMBICJIOBOM CXO0XKECTHU
TEKCTOBBIX eIMHUII (CIIOB)
[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIbHOCTD. 3AIUILNTE OIIK-4.B.1

COOTBCTCTBYIOLIYIO MTOCICAOBATCIIbBHOCTD 6yKB CJICBA HAIIpaBo.
PacnionoxxuTe cneqyronye starsl NpeoOpa3oBaHusl TEKCTA B IMOPSIJIKE UX peau3ali B
MO/IETIM TEHEPaTHUBHOTO TpaHchopMepa:

A) ChopMHpOBATH YUCIIOBBIE BEKTOPA (3IMOCIIMHTH) TOKCHOB

b) IIpeobpazoBars HCcXxoHBIE JaHHBIE (TEKCTOBYIO a0CIIeI0BATEILHOCTE) B HA0OP
B) Coznars KOHTEKCTYalIM3UPOBAHHBIE SMOEIIMHTH C TIOMOIIBIO

JUHEWHBIX KOMOMHAIMHA NCXOIHBIX SMOCINHTOB (MEXaHN3M BHUMAHU )
TOKECHOB

I') [IpuMeHNTD MO3UIIMOHHOE KOJUPOBAaHHE K SMOEAIMHTaM

1) HopmanmuzoBaTts aMOeAMHTH

E) Bpruncnute BEpoATHOCTH BEIOOPA KKIOTO TOKEHA CIIOBAPSI B KAYECTBE
MIPOIOIKEHNUS TEKCTOBOH IOCIIE0BATEIbHOCTH




[IpounTaiiTe TEKCT M 3aITUIITNTE pa3BEPHYTHIIi 00OCHOBAHHBII OTBET
Jaiite onpenenenre GyHKIUH MTOTEPb, UCTIOIB3YEMOW B MAITMHHOM O0y4eHUH
METOJIOM KOHTPOJIUPYEMOTO 00yUCHHUS

@OyHKIUS OTEph B KAYECTBE apI'yMEHTOB IIPUHUMAET 3HaUCHHE Ha BBIX0JIe 00ydaeMoit
MOJIETIM ¥ NICTHHHOE 3HaueHHe, KOTOPOE MOJIEIIb JIOJKHA Oblila OBl BEPHYTH, U
BBIYHCIISAET OLIEHKY PACCTOSIHUSI MEKAY HUMHU, OTPAXKAIOUIYIO0, HACKOJIBKO XOPOLIO
MOJIeTIb KJIacCHU(UIMPYET NaHHbIH ATAJIOHHBIN TpUMeEp.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIIE 00OCHOBAHHBIN OTBET
[ToxaxuTe OCHOBHOE OTIIMYHE MEKAY METOIaMH OOYUEHHS «C yIUTEIIeM» 1 00ydeHHS
«C MMOOKPEIUICHUEM Y.

HpI/I 06y‘{eHI/II/I «C YUUTECJIEM» UCXOJHBIC JaHHBIC MPCAOCTABJIAIOTCA B BUJC Ha60pa
YHCJIOBBIX IPUMEPOB "BXOJ_'[HLIC HaHHLIe'HpaBI/IJ'H)HLII‘/II otBer". B PE3YJIbTATC CPABHCHUSA
TCKYILIETO OTBETA C NPABUJIbHBIM @opanyeTcs[ 3HA4YCHUC (l)yHKHI/II/I NOTEPb, KOTOPOC
HCHOJIB3YETCA B KAY€CTBEC BXOAHOT'O MapaMeTpa IJid aJilrOpruT™Ma O6y‘{eHI/IH.

HpI/I 06y‘{eHI/II/I «C MOAKPCIUICHUEM» NPABUJIbHBIC OTBETHI HE MPEAOCTABIIAIOTCA.
OOy4aemast MOZIETb B3aUMOJICHCTBYET CO «CPEA0i» OT KOTOPOH MOJIy4aeT CTUMYJIbI B
BHUJIC <<HarpazLLI/HaKa3aHm>>. MO,Z[CJ'IL 06yqaeTC$[ npeAnpruHUMaTh ,I[eﬁCTBHH, KOTOpbIC
MaKCHUMH3UPYIOT «HArpamy».

OIIK-4.B.1

11

[IpounTaiite TEKCT U BBIOEPUTE IPABUIILHBIN OTBET.
OOBSCHATE CONepKAaTeIbHOE 3HAUCHHE MapameTpa «CKopocTh obyuenums» (learning
rate) MozeIu B aropuTMe 0OpaTHOTO PAcIPOCTPaHEHUS OIMIMOKY:
1. uHAEKC TPOW3BOIUTENHLHOCTH BBIYMCIUTEIBHBIX CPEICTB, PpEaM3YIOIINX
mporecc o0ydYeHuUs
2. kodpdunueHT B (opmyne pacdera MpHpAIISHHS BECOBBHIX KOIPPHUINECHTOB
MEXHEUPOHHBIX CBSI3EH
3. BpeMmsi, 3aTpa4eHHOE Ha OJMH HUKJ (3TM0XY) 00yUSHIS MOICITH
4. Bpems, 3aTpayeHHOE Ha 00y4YeHHE MOJICIIH Ha OJTHOM 00y4arolieM NprMepe

OIIK-5.3.1

12

[IpounTaiite TEKCT, BEIOEPUTE NMPABHIBLHBIC BAPHAHTHI OTBETA
HasoBurte 11€716 BBINOJIHEHUS oTiepanus cyoauckperuzanun (pooling) B CBEpTOUHBIX
HEHUPOHHBIX CETAX:

1. ynanenue mymMoBoil cocTaBiIsONMICH Ha KapTe MPU3HAKOB

2. yCUJICHNS] KOHTPACTa KapThl IIPH3HAKOB

3. COKpalleHHe pa3Mepa KapThl IIPH3HAKOB

4. BBIIeTIeHNE I'PaIMeHTOB TIepera/ia SPKOCTH Ha KapTe IMPU3HAKOB

OIIK-5.3.1

13

[IpounTaiite TEKCT U BBIOEPUTE PABUIBHBIN OTBET.
J11st KOHTpOJIS TIPOLiecca MATMHHOTO 00Y4YEeHHUs BECh MACCUB IIPUMEPOB PA3IeIsIIOT Ha
00yUaroIIyIo ¥ KOHTPOJIbHYIO BRIOOPKH. B mporiecce 00y4eHus: MOACTH 3HAYCHUS
(GYHKIMHY TTOTEPb, BEIYUCISIEMbIE ISl 00y4atoleil BHIOOPKH MOTYT yMEHbUIATHCS, HO
IIPHU 3TOM BO3pacTaTh Il KOHTPOJIbHOH BIOOpKH. Ha30BUTE TepMUH, KOTOPHIM
XapaKTepU3yeTcs Pe3yabTaT 00yUSHUS] MOJIEIH B 3TOM CIIydae.

1. monens o0y4eHa

2. MoJieNb iepeodydeHa

3. Mozienp HeoOyJaeMa

4. Mojens mapanu3oBaHa

OIIK-5.V.1

14

[IpounTaiite TeKCT, BEIOEPUTE MPABIIbHBIC BAPUAHTHI OTBETA
Onpexnenure Kakue MPOrpaMMHBIE CPECTBA UCTIONB3YIOTCS JJIs
peanu3anuu MOJIENIeH riIy0oKoTo 00ydeHUSI:

Keras

SolidWorks

TensorFlow

Theano

5. Sup

Ll NS s

OIIK-5.Y.1

15

[IpounTaiite TEKCT U ycTaHOBUTE cOOTBETCTBUE. K KaXk10i1 nmo3unumy,
JTAHHOM B JICBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3HUITHIO B
IIPaBOM cToJIOLE. 3anHUIIUTe BEIOpaHHbIE TU(PHI 1101
COOTBETCTBYIOIIUMHU OYKBaMH.

B coBpeMeHHBIX crcTeMaX MallIMHHOTO 0O0YYEHHUS UCTIONB3YIOT TEH30PhI B KAUECTBE
OCHOBHOM CTPYKTYpHBI IIPEICTABICHHUS JaHHBIX. TE€H30pbI — 3T0 0000IIEHNE MATPHIIL C
TIPOU3BOJIHLHBIM KOJMYECTBOM M3MepeHwid (oceit). KonmdaecTBo ocelt onpenernser panr
TeH30pa. COOTHECHUTE THII MPEICTABISIEMbIX JAHHBIX M TPeOyeMbIil paHT TeH30pa.

OIIK-5.B.1




Tun nanHbIxX Panr Tensopa

1 BpemeHnHOU pal e:xxeqHEBOU perucTpauuu | A 4
aTMOC(EpHOTO TaBICHHS

2 MouoxpomHOe n300paxenue (OuH KaHaln | | 3
1BeTa)

3 L[BeTHOE M300paxkeHne (TpM KaHama IIBeTa) | B

4 LIBeTHOI BUIEOpsn I 1

16 [IpounTaiiTe TEKCT M BHIOEPUTE MPABMIIBHBIA OTBET. OIIK-6.Y.1
B 3amagax 00paboTku TekcToB Ha ecrecTBeHHOM s13bIke (NLP) TexcToBbIe eqrHUTIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO popmy. HazoBute MeTpuKy,
KOTOpast NCIIOJIB3YETCSI AJIsl BEIYUCIICHHUS MEPBI CMBICIIOBO OJIM30CTH IBYX TOKEHOB.

1. nexapToBO paccTosHHE

2. KOCHHYCHOE 1ojodue

3. paccrosiHne XeMMUHra

4. paccrosuue Maxanano6uca

17 [IpounTaiite TEKCT U BBIOEPUTE IPABUIILHBIN OTBET. OIIK-6.VY.1
B 3amauax KOHTPOIMPYEMOro MalIMHHOTO 00y4eHUs Il HaCTPOHKHU IapaMeTpoB
MOJIEIIH UCTIONb3YeTCsl 3HaYCHUE QYHKIHMH «I0Tepby. OOBSICHUTE COAepIKATEILHOE
3HaueHHE 3TON (PYHKIMOHAIBLHOM 3aBUCHMOCTH.

1. ¢dyHKIMOHANBHAS 3aBUCMOCTB, OTPAXKAIOIIas 3aTPaThl BPEMEHU Ha 00ydeHne
MOJETH

2. (yHKUMOHAIBHAS 3aBUCUMOCTD, OTIPEIEIISIONIAst PA3IHINe MKy KEITaeMbIM
U TEKYIIUM BBIXOJOM MOJIEIIN

3. ¢dyHKUMOHANBHAS 3aBUCUMOCTD, OTPaKafoNIas KOJMIECTBO BBIYUCIUTEIBHBIX
oTieparyi, MpOU3BECHHBIX B ITpoIiecce 00yIeHU MOAEIN

4. (pynkuus, oTpakaromas 3aBUCUMOCTh MEXK/Ty KOMTMYECTBOM HACTPAMBAEMbIX
napaMeTpoB MOJCIIN U ﬂOCTHFHyTOﬁ TOYHOCTBIO €€ O6y‘-IeHI/ISI.

18 [Ipouunraiite TEKCT U yCTaHOBUTE COOTBEeTCTBHE. K Kaxk1011 mo3umum, OIIK-6.Y.1
JTAHHOMU B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3HUIUIO B
IIPaBOM cTOJIOLE. 3anHUIINTe BEIOpaHHbIE OYKBHI 1101
COOTBETCTBYIOIINMH ITU(paMHU.

[Tpu oGyueHNN HEWPOHHBIX CETEH MCIIOJIB3YIOTCS TAKUE METOIBI O0yUYEeHHUS KaK
«o0ydeHue ¢ yuutenem» 1 «oOydenue 0e3 yuurens». Kaxaplii MeTo]| IpuMeHseTcs
JUIA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a/1a4. CooTtHecure THUIOBYIO 3aJla4y U
IIPUMEHSIEMBIH METO/L 00yUYEHHUsL.
3agaua Meton oOyueHHs
1 Knaccudukarus. OnpenenuTs MpUHAIC)KHOCTh A OO0yueHue ¢
00BeKTa K OJTHOMY M3 N3BECTHBIX KJIACCOB. yUUTEeNeM
2 Knacrepusanus. Pa3nenenue 6onpmoro MmaccuBa b OO0yuenue
JIAHHBIX HA KaT€rOpUH M0 33IaHHOMY MPU3HAKY. 0e3 yunrens
3 [Ipornos. IlocTpoeHune perpeccCuoHHOM
3aBUCHMOCTH Ha Pa3MEUCHHBIX JaHHBIX.
4 BrisBnenue acconuanuii. Haxoxaenue cszeit
MEXIy 00beKTaMH Pa3HBIX KaTerOpHi,
HarpuMep, peKOMEHAALHS TOBApOB B
JOTIOJTHEHUE K KYIIJICHHBIM
19 [IpounTaiite TEKCT M yCTaHOBUTE COOTBEeTCTBHE. K Kak1011 mo3unuy, OIIK-6.B.1

JAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO MTO3HUIIUIO B
MpaBoOM CTOJIOIe. 3anuIInTe BRIOpaHHbIE IU(PHI 1101
COOTBETCTBYIOLUIMMHU OYKBaMHU.

B 3amayax ManmHHON 00pabOTKH €CTECTBEHHOTO SI3bIKa HCIIOJIB3YETCsl TEPMUHOJIOTHS,
C TIOMOIIBIO KOTOPOH 0003HAYAIOTCS (PparMeHThl 00pabdaThIBAEMOTO TEKCTA.
CooTHecuTe CojiepkaHne TEKCTOBBIX (PPArMEHTOB C MX HA3BAHHEM.

TexcTOBBIN (pparMeHT HasBanue

1 TEKCTOBAs eIMHUIIA (CHMBOJI, CIIOBO, A JIOKYMEHT
CJIIOBOCOYETAaHHUE, IPEI0KEHHE U T.11.)

2 YHOpSIAOYEHHAs: COBOKYITHOCTh b TOKEH
YHUKAJIbHBIX TOKEHOB




3 COBOKYITHOCTb TOKEHOB, KOTOPBIE B CJI0Baph
MIPUHAJJIEKAT OJHON CMBICIIOBOM

TIOCJIEIOBATCIbHOCTH
4 TeHepaJbHAsl COBOKYITHOCTB BCEX T KOpITyC
JIOKYMCHTOB
20 IIpounTaiiTe TEKCT U YCTAHOBUTE NOCIIEA0BATEIbHOCTD. 3AIUIINTE OIIK-6.B.1

COOTBETCTBYIOIIYIO ITOCIE€A0BATECIIBHOCTD 6}7KB CJICBaA HAIIpaBO

ANTOpUTM 00y4YEeHHS MOJIEIT HEHPOHHOM CETH ¢ TIOMOIIBIO MPOIEAYPEI 00paTHOTO
pactpoCcTpaHeHHS OIHOKH BHITTOMHACTCS UKINISCKHA U HA KAKIOM ITHKIIe
[IpeAyCMaTpUBAET peaau3alyIo0 HUHCTPYKLUUH. PaconoXKuTe 3T HHCTPYKIUU B ITOPSIKE
HX BBIITOJTHCHHS.

A) Brrarcnuts 3HaUSHHUS OITHOOK /IS BCEX HEHPOHOB BBIXOAHOTO CJIOS CETH.

B) IocenoBaTembHO BEIYUCIUTD 3HAUCHUS OMIMOOK ISl BCEX Y3JIOB CKPBITHIX CIIOCB H
BXOJHOTO CJIOS HEUPOHHOM CETH.

B) Ilogatk Ha BXOJIBI CETH OYEPEIHON ITAJOHHBIN 00pa3ell U3 00yJaroliel BHIOOPKU U
paccuMTaTh 3Ha4CHMsI Ha BBIXOJE BCEX Y3JI0B HEMPOHHOMU CETH.

I') CkoppeKTHPOBaTh BCE BECOBBIC KOA(PPHUITUCHTHI.

J1) Beruuciuth npupanieHus BeCOBBIX KO3()(UIIMEHTOB ISl BCeX Y3JI0B HEHPOHHOM
CETH.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AUCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne /i [TepeyeHp KOHTPOJIBHBIX PaObOT

He npenycmotpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OpPMUPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M MPOLERYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTali 00y4aroIuxcs
I'VAIL

11. Meroauyeckue ykazaHus JJig 00y4JaromUXCsl IO OCBOSHUIO TUCIUTLIUHBI

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOT'O
MaTepuana.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuaina. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMS, HOBEWUIIMX
JTOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUU. JIEKIUs pacKpbIBaeT MOHATUWHBINA amnmapar
KOHKPETHOW 0o0ylacTH 3HaHus, €€ MpoOJieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InanupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpPO(ECcCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHSI.

— TOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YeHHE 3HAHUU O COBPEMEHHOM YPOBHE Ppa3BUTHS HAyKM M TEXHHKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMDKaMIINe TObI;




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIC MBICTU U
MOJIOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh KX B  Pa3JIMYHBIX
dbopmynHupoBKax);

—  TIOJYyYEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCS JEMOHCTpalyMel CclaiioB U
UCIIOJIb30BAaHUEM pa3laTOYHOTO MaTepuajga MpH MPOBEACHUU KOPOTKUX JTUCKYyCcCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa MpeiocTaBIeHUs JSKIIMOHHOT0 MaTepraia:

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

30044 MAWUHHO20 O0OYYeHusi, munosvle 3a0auu MawlunHo2o o0byuenus. PaccmarpuBaroTcs
BOIIPOCHI, KACAIONIMECS OCHOB MAIIMHHOTO OOYy4Y€HUs, MPEJCTaBICHUE TAHHBIX, BBIICICHUS
MPU3HAKOB UCIOJB30BaHUSI METPUK paccTossHus. Jlaercs mpejacraBieHHE 00 OCHOBHBIX
KaTeropusiX MAIIMHHOTO OOYYEeHHS, pacCMaTpPUBAIOTCS MPUMEPhl NPUKIAAHBIX 3a1ad
MaIIMHHOTO 00y4YeHUs U MpoOIeMbl MAIIMHHOTO O0yYEHUSI.

— Pazoen 2. OcHosHble NONOICEHUS MEXHONOSUU O0OVHAEMBIX UCKYCCMBEHHbIX HEUPOHHbIX cemell
(MHC). [Naercsa mpeactaBieHHE 00 OCHOBaX HCKYCCTBEHHBIX HEHPOHHBIX CETEH, BBOJUTCS
noHsITHe (HOPMATLHOTO HEWpPOHA. PaccMaTpHUBarOTCS THITOBBIE CTPYKTYPHI - MHOTOCTIOMHBIE H
CaMOOPTraHU3YIOIIHNECS HEUPOHHBIE CETHU U CBSI3b C METOIAMH MX 00yUYEHHUSI.

— Pazoen 3. Ancopummuueckoe obecneuenue npoyedyp obyuenus HMHC. PaccmarpuBaroTcs
METOJMYECKHE OCOOCHHOCTH OOydeHus: C yumteneM u 0e3 yuutens. [logpoOHO
paccMaTpUBaeTCs aJrOpPUTM OOpAaTHOTO pPacHpOCTpPaHEHUsS OMIMOKH U aJIrOPUTMBI
camoopranuzainuu. OCBEIAaTCs METOIUYECKUE BOIIPOCHI MTOATOTOBKUA MCXOJAHBIX JaHHBIX U
paccMaTpUBAIOTCS  NPHUMEPHl  pEIIeHUs  NPUKIATHBIX  3a7ad  KJacCH(PHUKAUU |
ABTOMATUYECKOU KJIAaCTEpU3ALMUA U MHOTOKPUTEPUATIBHOIO PAHKUPOBAHUS aJIbTEPHATUB.

—  Pazoen 4. Cospemennvie s3bIKu NPOSPAMMUPOBAHUSL U UHCMPYMEHMAIbHBIE CPEOCMBd Pa3pabomKu
NPOSPAMMHO20 obecnedeHus 0ns 3a0ay Mawunno2o o6yuenus. JlaeTcs 0030p MpOrpaMMHBIX
CPEACTB ISl PEIIeHMs 3a7a4 MamuHHOro o0ydeHuss u O6ubmmorek TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexHono2uu paspabomru HPOSPAMMHO20 obecnedenuss Ha npumepe
peutenust 3a0a4 PAcno3HABaHUsl 00pPA306 ¢ UCNOAb308AHUEM A3bIKA npocpammuposanus Python u
cneyuanusuposannvix oubnuomex. PaccMaTpUBaIOTCA NPAKTHYECKHUE BOMPOCHI TEXHOJIOTHH
pa3pabOTKH MPOTrpaMMHOTO 00ECTICUeHHS:

— Pabora B cpene Google Colab ¢ Jupiter Notebook., ocHOBEI mporpammupoBanus Ha
Python, paGota ¢ Tumamu nanHeIx, Onbnuorexa NumPy;

- bubmmoreka TensorFlow , ee Ha3HaYeHNE U BO3MOKHOCTH;

— TexHomorun  mporpaMMHONH  pa3pabOTKM  OWHApHBIX M MHOTOKJIACCOBBIX
KJ1accupuKaTopoB. Perienre npukiiagHbIX 3a1a4 00pabOTKU TEKCTOBON MH(POPMAIIH.

— TexHomoruu  mporpaMMHOM  pa3pa®OTKM  aJrOpuTMa  MHOTOKPUTEPHAILHOTO
paHKUpOBaHMS albTepHATUB. Pelienre NpuKiIaIHbIX 3a/1a4 PaHKUPOBAHHUS.

— Texnonoruu rioy6okoro o0ydyeHus Ha 0a3e cBepTOUHBIX ceTell. Peanmzanus cBepTOYHON
cetu B TensorFlow. IloaroroBka HMCXOIHBIX JaHHBIX, CO3/aHHE (UIBTPOB U CIOEB
no/BeIOOpKkU. O0y4yeHue kiaccupukaTopa, oeHka 3pPeKTUBHOCTH.

11.2. MeToau4ieckue yKazaHus Uil OOYJAIOIIUXCS 10 YYaCTHIO B CEMHUHApaX (VueOHbIM
NJIAHOM NO OAHHOU OUCYUNTIUHE HEe NPE)yCMOMPEHO)



11.3. Metoauyeckue yka3zaHusl JUIsi OOYYAIONMIMXCS TO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHATUHN (YYeOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He NPedyCMOMPEHO)

11.4. Meroauueckue ykazaHusi A OOYYalOIUXCsS IO BBIMOJHEHHIO JIAOOpaTOPHBIX
pabor.

B xozme BbIMOMHEHHS J1a0OpPAaTOPHBIX paboOT OOyYaroIMICS JOJDKEH YIIyOHTh |
3aKpenuTh 3HaHMSA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONH M TEXHMKOH
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTepUCTUKOH 0Oydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3yYeHHs] JTUCHMIUIMHBI, OIpenesisieMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— npuoOpeTeHHe HaBbIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTaju3allsl TEOPETUUYECKUX 3HAHWUN, MOJyYEHHBIX Ha
JEKLUSX;

— IOJIyuyeHHe HOBOM MH(OpMAIUH 110 U3y4aeMON AUCHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAaMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHuEM U pubopamu.

3ajlanue u TDe6OBaHI/I${ K ITPOBCACHUTIO J'Ia6ODaTODHI>IX Da6OT

Jlabopamopnas paboma Nol
TexHOMIOTMH WCMOJIB30BaHUsT O0O0JOYKH s3bIKa MporpammupoBanust Python, cpezpr
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

TexHOJIOTHSI MPOTPAMMHON pean3aliii JJIsl PEUICHHs 331a9i KIaCCU(UKAIUKA JaHHBIX
METOZIOM KOHTPOJIMPYEMOro 00yUeHHs ¢ UCTIOIb30BAaHUEM sI3bIKa MporpammupoBanus Python B
obmaunoi cpene Google Colab. BapuaHThl HCXOAHBIX JaHHBIX COJCPKATCS B METOAMYCCKHX
yKa3aHHSX K BBITIOJIHEHUIO J1a00PATOPHOI pabOTHI.

Jlabopamopuas paboma Ne3

TexHonoruu mporpaMMHON pa3paloOTKM MpoLenyp IIyOOKoro oOy4deHHs CBEPTOUHOM
CeTH C MCIOJIb30BaHMEM si3bIka mporpamMupoBanus Python u TensorFlow B oGnaunoii cpene
Google Colab. BapuaHTbl MCXOAHBIX JAHHBIX COJAEPKATCS B METOJMUYCCKUX YKA3aHUSIX K
BBITIOJTHEHHIO JTA0OPATOPHOU pabOTHI.

Jlabopamopuas paboma No4

TexHONOTHM TTPOTPaMMHON pean3alui alropuTMa 00y4aeMoro reHepaTopa TeKCTa C
UCIIOJIb30BaHUEM sI3bIKa ITporpammupoBanus Python. BapuaHTbl HCXOMHBIX JTaHHBIX COJIEPIKATCS
B METOJIMYECKUX YKa3aHUAX K BBIMOJIHEHUIO JAOOPaTOPHOM pabOTHI.

Jlabopamopnas paboma Ne5

TexHojgorMM  MPOrpaMMHON  pealu3alldd  adropuT™Ma  MHOTOKPHUTEPHUAIBHOTO
pPaH)KUPOBAHHS AJIbTEPHATHB METOJOM aHalM3a HepapXwii C HCIOJb30BAaHUEM  SI3bIKA
nporpamMupoBanusi Python. BapuaHTbl HMCXOAHBIX JaHHBIX COAEPIKATCS B METOAMYCCKHX
yKa3aHMIX K BBITOJHEHHIO JJa00paTOPHO paboTHI.

Crpykrypa u dopma oTdeTa 0 JadopaTopHoOil pabore
— TurynbHbIN THUCT.

— Conepxanue.



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

— CKpHHIIOTHI pe3yJabTaTOB BBHINOJIHEHHBIX 3aJaHUH C MOSICHEHHEM, KaKUM UMEHHO 00pa3oM
OBLIIM UCIIOJIb30BaHbl OMOMMOTEYHbIE (DYHKIIHH.

— BriBoabl no npoaenanHoi padore.
— CIHCOK UCIIOJIb30BAaHHBIX UCTOYHUKOB.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja00paTOPHOU paboTe

Otyer o nabopatopHOil paboTe odopmiseTcss B COOTBETCTBUH C TPeOOBaHHUSAMH TIO
odpopmiteHnto TeKCTOBBIX MOKyMeHTOB 1o 'OCT 7.32-201. be3ycinoBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBJSIETCS COOJIOACHME TMPaBHJ TPAMMATHUKH M CHHTAKCHCa PYCCKOTO si3bika. DOpMyIibL,
BKJIIOYaeMble B TEKCT, PACCMAaTPHBAIOTCS KaK YacTH TNPEAJIOKEHHUS, Ha HUX PACIPOCTPAHSIOTCS
OOMIETIPUHSATHIC 3HAKH MTPETTUHAHUSI.

Jns Habopa TekcTa peKoMeHayeTcst uenoiab3oBats mpudt Times New Roman, pasmep — He
6onee 14 nmyHKTOB, O€3 BBIZECICHHS U C BEIPABHUBAEM I10 ILIUPUHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpAaHUIBI TEKCTa,
WIIIOCTpallUY, TaOJIMIbl M pacHeyaTKd C KOMIIbIOTEepa JIOJDKHBI COOTBETCTBOBaTh (popmaty A4
(210*297 MM) ¢ cobmoieHHeM CIEAYIONINX pa3MepoB MoJiei: npaBoe He MeHee 10 MM, BepxHee U
HmxHee He MeHee 20 MM, 1eBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CleQyeT HyMepoBaTh apaOCKUMH LU(PpPaMu, COOIOAas CKBO3HYIO
HYMEpaluio 10 BceMy TeKCTy. Homep cTpaHHIBI MPOCTaBIsSETCS B HIKHEW YacTH JIUCTA B IIEHTpPE
0€3 TOYKH B KOHIIE. TUTYJIBHBIN JUCT BKIIOYAIOT B OOIIYI0 HYMEpAIHIO CTPaHULl pabOThl, HO HOMEP
CTpaHHIIBI HA HEM HE MPOCTABIISIETCS.

WnmrocTpanys JOJDKHBI PacIioyiaraThCsi HEMOCPEJICTBEHHO TIOCIE TEKCTa, B KOTOPOM OHHU
YIIOMHMHAIOTCSl BIEpBble, WIM Ha Cleayoued crpaHune. MiumocTpaliiy HMMEIOT CKBO3HYIO
HyMEpaIuio, MOT'YyT UMETh Ha3BaHMA M NOSCHSIOIINE JaHHbIE (MOAPHCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEIIAIOT HIKE WUIIOCTPAIMM B cepenuHe cTpoku (Hampumep, «Puc. 1 — CkpuHIIOT
TaOJIMIIBI C BHIMOJIHEHHBIM 3a/laHueM»). Homep u Ha3BaHMEe WLUTIOCTPALMHU BBINOJIHSETCS MIpUdTOM
(1 pa3MepoM) OCHOBHOT'O TEKCTa.

Ha Bce wmirocTpanuu AODKHBI OBITH C/IENAaHBI CCHUIKM B TEKCTE /IO NEPBOTO IOSBIICHUS
pucyska. [Ipu ccpuike crieayer mucarth ciioBo «PUCYHOK» C yKa3aHHEM €ro HoMepa.

[MpaBuna opopmiieHHss OUOTHOTpaPUUSCKUX CCHUIOK PETJIAMEHTUPYIOTCS B COOTBETCTBHHU C
I'oOCT P 7.0.5 2008.Ccplikd Ha HCTOYHUKU CJIEAYyEeT YKa3blBaTh MOPSIKOBHIM HOMEpPOM B
KBaJPaTHBIX CKOOKax MO CMHMCKY MCTOYHHMKOB. CBeneHHs 00 MCTOYHHMKAX CIEAYeT pacnojaraTb B
HOPSIZIKE MOSABIICHUS CCHUIOK Ha UCTOYHUKHU B TEKCTE pabOThl U HyMEepOBaTh apabCKUMH 1uppamu.

11.5. Meroauyeckue ykazaHus JUIsi OOYYalOUIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBITIOIHEHUS] KYPCOBOW PalbOThI (VueOHbiM NIAHOM NO OAHHOU OUCYUNIUHE He
npeoycmMompeHo)

11.6. MeTtoauueckue ykazaHus UIsl OOYYAIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUS] CaMOCTOSTENHPHOM pabOThI, 00yJarONIUCS BHITIOIHAET PaboTy 1o
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jns oOywaromuxcst mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSTENBHOW paboThl, y oOydaromerocst (popMUpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHMUS
U HaBBIKM B YCBOCHHWU U CHUCTEMAaTH3aIlMM NPUOOpPETaeMbIX 3HAHUH, 00eCleYnBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, MOMOTaeT IMOJYyYUTh HABBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.



MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroTUX CSASBISIOTCS:

—  y4eOHO-METOAMYECKHA MaTepuay 1O IUCIUIUIMHE B COOTBETCTBYIOIIEM Kypce B
LMS u yuebnoM nocobuu (Tadir.8).

11.7. Metoauueckue yKazaHusl JUIsl OOyYaroIIMXCS IO IPOXOXKICHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBACT KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meroauueckue yKka3zaHUs Ui OOYYaroIIUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTECTALUU.

[IpomexxyTounasi  arrectanust  OOy4yarOIIMXCS  NpPEAyCMAaTpPHBAaeT  OICHUBAHUE
IPOMEKYTOUHBIX M OKOHYATEJbHBIX Pe3yJbTaToB 0OyueHMs Mo aAucuumuinHe. OHa BKJIIOYaeT B
ceOst:

— D9K3aMeH — ¢opMma OLEHKM 3HAHWH, MOJy4yeHHBIX OOydarouMMcs B Ipolecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHSATh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIAUTCS B
NIEPUOJ, HSK3aMEHALIMOHHOW CECCHMM U 3aBEPIUAETCS aTTECTALlMOHHOM OLICHKON «OTJIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, HEYAOBIECTBOPUTEIHHO.

Cucrema OLIEHOK IIpU MPOBEACHHUU IIPOMEXYTOYHOH arrecTalud M IMPOXO0KICHUU
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH OCYIIECTBISETCS B COOTBETCTBUM C TpeOOBaHUSAMU
[Tonoxxennit «O TeKylleM KOHTPOJIE yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALIMU CTYAECHTOB
['VAIIL, oby4aromuxcsi Mo mporpaMMbl BbIciIero oopazoBanus» U «O MOAyJIbHO-PEUTHHIOBON
cUcTeMe OLICHKH KauecTBa yueOHo# paboThl cTyieHTOB B 'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




