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AHHOTaNIMA

JuctumuimHa «CoBpeMeHHBIE TEXHOJOTHH Pa3pabOTKH MPOTPaMMHOIO OOECIICUCHHUS»
BXOJIUT B 00pa30BaTeNbHYyI0 IPOrpaMMy BBICHIET0 00Pa30BaHUsI — IPOrPaMMy MarucTparypsl Mo
HampamieHuio  moarotoBku/  crnenuanbHocTH  09.04.03  «[Ipuknamnas — mMHQOpPMATHKA»
HarpaBiaeHHOCTH «MHpopMannonHas chepay. Jucuummna peanusyercs kadenpoit «Nod 1.

JlucuuiuiiHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHIA

OIIK-2 «Crnocoben pa3pabaThiBaTh OPUTHHAIBHBIE QJITOPUTMBI W IPOTPAMMHBIE
CPEJCTBA, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX MHTEIIEKTYAJIbHBIX TEXHOJIOTUMN, IS
petieHus npohecCuoHaNbHBIX 3aau»

OIIK-4 «CrocobeH HpUMEHSTh Ha IMPAaKTHKE HOBBIC HAyYHBIC MPUHIMIIBI U METOJIBI
HUCCIIENOBAHUN)

OIIK-5 «CnocoGeH pa3pabaTeiBaTh U MOJEPHHU3HPOBATH MPOTPAMMHOE U ammapaTHOE
obecrnieueHre HHGHOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM)

OIIK-6 «CnocobeH wuccaenoBaTh COBPEMEHHbBIE MPOOJIEMBI M METOIbI IMPHKIAIHOMN
MH(OPMATUKU U Pa3BUTH HHPOPMAIIHOHHOTO OOIIIECTBAY

CopepxaHue IUCUUIUIMHBI OXBaTbIBA€T KPYr BOIPOCOB, CBS3aHHBIX C pPa3pabOTKOU
QITOPUTMUYECKOTO U TMPOTPAMMHOIO OOECHeUeHUs MJisd pPEUIeHHs 3a/ady, OTHOCSIIMXCSA K
00jacTy MalIMHHOTO 00yUYEHUSI.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: JeKyuu, J1abopamopuvie pabomvl,  CAMOCMOAMENbHASL — paboma
obyuarowe2ocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0EeMKOCTh OCBOSHUS JHUCUIHUILIMHBI COCTABISACT S5 3adeTHBIX enuHull, 180
YacoB.

SA3bIk 00yUYeHUs M0 AUCHUIUIMHE «PYCCKUN»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE
1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI
OcHOBHOM 3ajayell M3y4eHUs AUCLHUIUIMHBL SBJIIETCS TMOJYYEHHE yMEHUH U
MPAKTUYECKUX HABBIKOB pa3pabOTKH aJITOPUTMHUYECKOTO W TPOTPAMMHOTO OOECIICUCHUS;
MPEIOCTaBIIEHUE BO3MOXKHOCTH OOY4YalOIIMMCSl Pa3BUTh M IPOJEMOHCTPUPOBATH HABBIKU B
o0acTi paboTHl C MHCTPYMEHTAIBHBIMHU CPEICTBAMH Pa3padOTKU MPOTPAMMHOTO 00ECTICUCHHS.
@opmMupoBaHUE U Pa3BUTHE y CTYJEHTOB CIHOCOOHOCTEH IOCTaHOBKM M peIleHus 3ajad,
OTHOCSIIIUXCS K TEXHOJIOTMH pa3paboTKM TporpammHoro obecriedeHus Oasupyercs Ha
COBPEMEHHBIX METOIaX paclo3HaBaHUs 0OPa30B U MAIIMHHOTO O0yYEHUS
1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTro oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrate m3ydeHUs AUCHUIUIMHBI OOYYAIOUIUICS MOJDKEH O0NanaTh CIEAYIOUTUMU
KOMIETSHIMSIMHU WM UX YacTAMU. KOMIEeTeHIInU 1 UHIUKATOPhI UX JOCTUKEHHS IPUBEICHBI B

tabnuue 1.
Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHIUKATOPOB MX JIOCTHKEHUS
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.Y.1 ymeTrs 000CHOBBIBATH BHIOOD
QITOPUTMBI U
COBPEMEHHBIX MHTEJICKTYaIbHbIX
IIPOrpaMMHbIE . .
TEXHOJIOTHI U IPOrpaMMHOM cpesibl pu
Cpe/CTBa, B TOM
pa3paboTKe OPUTHHAIIBHBIX TPOrPAMMHBIX
O6menpodeccuoHaabHbIC | YHUCIIE C
CPEICTB JJIsl pelIeHUS TPOPECCUOHATBHBIX
KOMIIETEHIIUH UCIIOJIb30BaHUEM sanay
COBPEMEHHBIX
p OIIK-2.B.1 BnazneTs HaBbIKaMH pa3pabOTKU
WHTEJJIEKTYyaJIbHBIX
- OPUTMHAJIBHBIX AJITOPUTMOB U
TEXHOJIOTHH, 11s
MIPOrPaMMHBIX CPEJICTB, B TOM YHCIIE C
peleHus
MICIIOJIb30BAHUEM COBPEMEHHBIX
PO eCCHOHABHBIX .
sanay MHTEJJIEKTYaJIbHBIX TEXHOJIOTUM, AJIs

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

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

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

OIIK-4.B.1 BmageTs HaBBIKAMU
MIPUMEHCHHSI HOBBIX HAYYHBIX TIPUHITUTIOB
Y METOJIOB UCCIIEAOBaHUS ISl pelICHUs
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 afmapaTHoe odecreueHune
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 pa3pabOTKH
MIPOrpPaMMHOTO U arapaTHOro
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 nucuurinHbl B cTpykType OI1

JucuunimHa MokeT 6a3UpoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUMUCS
IPY U3YYCHHUHU CIICAYIOMINX JTUCIUTLINH:

— «MareMaTHUECKUEe METO/IbI U MOAEIH NMPUHSATHUS PEIICHUI,

— «MeTo0I0THs ¥ TEXHOJIOTHUS TIPOCKTUPOBAHUS UH(OPMAIIMOHHBIX CHCTEM,

— «Yupasnenue UT-npoexramm»,

— «HdpopmannorHOE 00IIECTBO U MTPOOIEMBI TPUKIATHOW HHPOPMATUKI.

3HaHUs, TOJNYYCHHBIE NPU HM3YYCHUH MaTepuayia JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUC€HUE, TaK U UCIIOJIb3YIOTCA MPU U3YYCHHUH IPYTUX AUCLUILINH:

— «ApXHUTEKTypa NpeANnpUATHI U UHOOPMALIMOHHBIX CUCTEM,

— «Craructuyeckas 00padoTka HHGOPMAII,

— «OntuMu3anus IPUHATHS PEIICHUN B YCIOBHIX HEONPEAECICHHOCTH Y.

3. O0beM u TpyI0EeMKOCTb JTUCIUIIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pacmpeieieHne dTO TPYJOEMKOCTH 10 CEMECTpaM) IpeICTaBICHBI B
tabnure 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 24 24
B TOM YHCJIC:
nexrm (JI), (gac) 12 12
npakTudeckue/cemunapckue 3anatus (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 12 12
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnas paboma, Bcero (4ac) 147 147
Buo npomesccymounoii ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCLMILIMHEI 10 pa3JesiaM U BUAAM 3aHITHI.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYJIOEMKOCTb PUBEIEHBI B Ta0nuLe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

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

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, popmupoBanue
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. Anroputmsl 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
NPOTrPaMMHOT0 OOecTieueHHs Ha IPUMEpPE PeIIeHHsI
3a7a4 pacro3HaBaHKUsS 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

IIpakThueckas IOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBINIOJHEHHUH
oOydJarlolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

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

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

Howmep paznena HasBanue u cogepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

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

OCHOBBI MAIIIUHHOTO O6y‘-IeHI/I}I. HpCI[CTaBJ'ICHI/IC JAaHHBIX U ITPU3HAKH,
MCTPUKH PACCTOSAHUA. KaTeTOPI/IH MAaIIuHHOT'O O6y‘{CHI/I$I. HpI/IMepLI
MPUKIIAAHBIX 3aa4 MAlIUHHOT'O O6yLIeHI/I${. HpO6HCMLI MAaIIMHHOTI'O




oOyueHus

Jlexums MpOBOAMTCS B MHTEPAKTUBHOU opmMe: Oecena ¢ JeMOHCTpalel ClaioB.

2 OCHOGHble NOJIOHCEHUA meXHoJlocUU 06y‘{(l€Mblx UCK)YCCMBEHHbIX HeﬁpOHHblx cemeil
(MHC).

@dopMalibHBII HEWPOH, MHOTOCIIOMHbIE HEMPOHHBIE CETU. 3a7aun
KJ1accu()UKALUKU U KJIACTePHU3alluH, CTPYKTypa oOydaromieil BEIOOPKH.
Kontponupyemoe o0ydenue u camoopranuszanusi. OyHKIus norepb u
MaTpHIla HETOYHOCTEH KaK CpeICTBa KOHTPOJIS Ka4eCTBa 00y4YCHHUSI.

Jlexmuist mpoBOAKMTCS B MHTEPAKTUBHON hopme: Oecena ¢ IeMOHCTPAINEH CIaiIoB.

3 Aneopummuyecxoe obecneuerue npoyedyp obyuenus HHC.

AaroputM oOpaTHOTO paclpoOCTPaHEHUs OIIMOKH, AITOPUTMBI CBEPTOYHBIX
cll0eB. ANTOpUTMbI camoopraHu3auuu. [IpumMeps! perienus NpukiIaaHbIX
3a7a4 KiIaccu(UKAIUK U KIacTepU3alnu.

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

4 Cospemennble A3bIKU NPOSPAMMUPOBAHUSL U UHCTNPYMEHMATbHbIE CPeOCmBd
paspabomku nPOSPAMMHO20 obecneuerus 014 3a0a4 MAUURHO20 00YYeHUs.

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

Texnonoruu riayookoro ooyueHus Ha 6a3e CBEpTOUHBIX ceTell. Peannzanms
cBeprovHoii cetu B TensorFlow. ITonroroBka HCXOMHBIX TAaHHBIX, CO3/IAHUE
(GUIBTPOB U ci10eB NOoABBIOOPKH. O0yUyeHne KIacCupUKaTopa, OLEHKa

3¢ (HeKTUBHOCTH.

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

5 Cospemennvle mexHoI02UU paspadomKu NPOZPaAmMMHO20 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, Tunel nanubIx, 6nbmuoreka NumPy. Haznauenue u
BO3MOkHOCTH Oubanoreku TensorFlow, ycTaHoBka 6UOINOTEKH.

Pemenue npuxnagusix 3agauy NLP. Co3nanue cioBapsi, BEKTOpHOE
Mpe/iCTaBJIeHHe TOKEHOB. TeXHOJIOrHH MPOrpaMMHOM pa3padOTKU
reHepaTopa TeKCTa Ha OCHOBE 00y4EHUsI.

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

Jlexus mpoBOAMTCS B UHTEPAKTUBHON opme: Oecesia ¢ JEeMOHCTpaLUeH CIaiioB.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYIOEMKOCTb IPUBEJICHBI B TAOIUIIE 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 | TexHonOrHs MPOTPAMMHON peann3aun
peleHus 3a/1a91 KiIacCu (KA JaHHBIX 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 | TexHOJOTHM NPOTPAMMHOM peann3aun 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. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0OEMKOCTh NPUBEIEHBI B Ta0IUIE 7.

Tabmuna 7 — Bunbl camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 2,
Bux camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeopeTHIecKoro MaTepraina
2 3
qucturiaHbl (TO)
Kypcosoe npoektuposanue (KI1, 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 mMpoMexXyTOYHOU
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 M AMEKTPOHHBIX YUCOHBIX W3JaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MpHUBeIeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

KomrgectBo
SK3EMILIIPOB B
Hlup/ OnoOImoTeKe

URL azpec bubnuorpaduueckas ccplika (poe
ANEKTPOHHBIX
AK3EMILTSIPOB)

https://znanium.com/c | K.JI.ITeapo, B.Puuapt [Toctpoenue cucrem
atalog/document?id=3 | mammuaHOrO 00yUeHHs Ha si3bIke 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 nmocodue/ -M.: IMK TIlpecc, 2017, -418
41047 c.

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

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HWH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

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

http://guap.ru/guap/standart/prav_main.shtml | [IpaBuna odopmiaeHus] TEKCTOBBIX TOKYMEHTOB I10
I'OCT 7.32 —2001, 'OCT 2.105-95.

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



https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/document?id=341080
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
https://znanium.com/catalog/authors/books?ref=d869d0ef-5615-11e9-af3e-90b11c31de4c
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 10 JUCIUIIIHHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHsr nporpamMmMHOTo 06ecredeHs

Ne i/t Haumenosanue

He npenycmorpeno

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

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

Tabmuna 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

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

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

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

1 | JlekimoHHas ayIuTOpUs

MynsTuMeanitHas TEKIMOHHAS Ay AUTOPUS

10. Onenounsle cpeacTBa A MPOBEIEHHS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBIJISL MPOBEACHUS TPOMEXKYTOUHOH aTTeCTaIllH
oOyyaromuxcst o JUCUUIUIMHE NpuBeAeH B Tabnue 13.
Tabmmma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAIIUU

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 O0OYyYaloUIMMHCS TIPUMEHSETCS 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXXET UCIOIB30BaThCS
100-6annpHast ~ mIKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMATHBHBIM 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
— oOyyvaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIIHOY — OMUPAsACh HA 3HAHUS OCHOBHOH M JONOJHHUTEIBHOM JIUTEPaTyphI,
GatTeHOY TECHO MPHBS3BIBAET YCBOCHHBIC HAYYHBIC MOJOXKECHUS C MPAKTUYECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJ10 00OCHOBBIBAET U ApT'yMEHTUPYET BbIIBUTaEMbIE UM UJICH;
— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— o0y4aromuiicst TBEpI0 YCBOMJI IMPOTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, ONUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
«opOmoN — HE JOMYCKAeT CYIIEeCTBEHHBIX HETOUHOCTEH; }
— YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TPAKTUUYECKOH JEATETBbHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOH CeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicst ycBOMJI TOJIBKO OCHOBHOM IPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOIYCKAeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITBIBACT 3aTPyJHEHHUs] B INPAKTHUYECKOM NPUMEHEHHUH 3HAHUHN
HalpaBJICHUS;
— cnabo apryMEeHTUPYeT Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;
— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIU3UPOBAHHBIX MMOHSITHH.
— o0yyaromuiicss He YCBOMJI 3HAYUTEIbHOM 4YacTH IPOrpPaMMHOIO
MaTepuana;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
«HE 3ATTCHOY paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH; 3
— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WIIK UHbIE MAaTePUAJIbI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Kon
No /it [Tepedens BOmpoCOB (3a71a4) TSl 9K3aMeHa
WHIMKaTOpa
1 MamuHHOoe 00y4eHus: — HalpaBJIeHUue pa3BUTHUS OIIK-2.3.1
MCKYCCTBEHHOTO HHTEJUICKTA
2 OcHOBHBIE 331a4l MAIIIMHHOT'O 00YyUYeHHSL. OIIK-2.¥.1
3 MeToanKi TOATOTOBKH UCXOMHBIX JAHHBIX I MAITHHHOTO OIIK-2.B.1
o0yueHusl.
4 OCHOBHBIE TIOJIOKEHUS TEOPUN NCKYCCTBEHHBIX HEHPOHHBIX OIIK-4.B.1
cereit (MHC)
5 Mertoap! 06yuenuss MUHC «c yauTenem» u «0e3 yUuTens». OIIK-5.3.1
6 ANTOpUTM 00pAaTHOTO PACIPOCTPAHEHUS OIIHOKH. OIIK-5.VY.1
7 Bri6op ¢yHkuMu noreps npu o0ydeHuu 1 GopMupoBaHue OIIK-5.B.1
MaTpPUIbl HETOYHOCTEH.
8 Anroputmbl 00ydenus: camoopranusyrouuxcs MTHC. OIIK-6.VY.1
9 Texnomoruu nporpamMmmuon peanuzaruu Mmuorocinoraeix MHC. | OITK-6.B.1




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

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

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

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

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

[lepeuenr TeM [ns KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYypCOBOM pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM IJIsi KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS
B KypCOBOW paboThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)I(YTOIIHOfI arrectaliuin B BHUHAC TCCTUPOBAHHA

MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIi nepeyeHb BOPOCOB AJIsl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKaTOpa

1

[IpounTaiiTe TEKCT ¥ BHIOEPUTE MPABHIBHBIA OTBET.
VKaxuTe 3HaUCHUE TCPMUHA «Pa3MCUCHHBIC 00YUaIOIHe JTaHHBIE»?
1. B oOyuaromeii BEIOOpKE Ka) bl KJIACC COACPKUT OJMHAKOBOE KOJIMICCTBO
HIpUMEpOB
2. KaXIpId KJIacc B 00y4aroIIei BEIOOPKE COACPIKUT 3aJaHHOE KOJIHMYCCTBO
HIpUMEpOB
3. KaxIoMmy npumepy B oOydaromiell BHIOOpKe MPUCBOEHA METKa Kiiacca
4. xaxnoMy npuMepy B oGydaronieil BHIGOPKE NOCTaBIeHa B COOTBETCTBHE
pa3MepHOCTh BEKTOPA NPH3HAKOB

OIIK-2.3.1

[IpounTaiite TeKCT, BBIOEpUTE TIPABUIIbHBIE BAPUAHTHI OTBETA
Ha3zoBwure 3Tans! 00y4eHns: HCKYCCTBEHHOW HEMPOHHOW CETH METOI0M 00paTHOTO
pacnpocTpaHeHUs! OTUOKU

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

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

3. aTam pacyera KOJMYECTBA HEHPOHOB B CKPBITHIX CIOSX

4. 5Tan KOPPEKTUPOBKH BECOBBIX KOI(PPHUIIMEHTOB MEKHEHPOHHBIX 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 Pa3MEPHOCTHIO NXN B CBEPTOYHBIX HEHPOHHBIX CETAX

1. TlpeoGpa3oBaHue 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

[IpouwnraiiTe TEKCT U yCTaHOBHUTE COOTBEeTCTBHE. K KaXkqoi MO3UIUH, JaHHOH B J1IEBOM
cToubue, moa0epuTe COOTBETCTBYIONIYIO TIO3UIIMIO B TPABOM CTOJIOLE. 3aNHIINTE
BEIOpaHHBIE IIU(PHI IO COOTBETCTBYIOIINMH OyKBaMH

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

TN - K07-BO HICTHHHO OTPHIATEIHHBIX PE3YIbTATOB KIaCCH(UKAIIH

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

FN — kK0J1-BO JI0)KHO OTPUIATENIFHBIX PE3YIbTATOB KIIACCUPHUKAIIIH

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

2 Recall b TP/(TP+FN)

OIIK-2.V.1




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

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K KaX 1011 MO3UIINH, OIIK-2.B.1
JTAHHOM B JIEBOM CTOJIOIIE, TOAOEpPHUTE COOTBETCTBYIOIYIO TIO3HIIMIO B
MPaBOM CTOJIOIE. 3aUIINUTE BRIOPaHHBIC TU(PHI 10T
COOTBETCTBYIOLIMMHU OYKBaMHU.
B OJHOM CJIOC CBepTO‘-IHOﬁ HeﬁpOHHOﬁ CCTHU PCATM3YHOTCA TPU CTAaHAAPTHBIX OINCpalvuu.
CootHecute CoACpIKaHUEC onepaliii B CBEPTOYHOM CJIOC HeﬁpOHHOﬁ CCTHU C €C
TIPUHATHIM 0003HAUYEHUEM:
CoJepkaHue onepaiuu O06o3Hauenue
1 CBEPTKA KapThl IIPU3HAKOB A Relu
CBEPTOUYHBIM SIAPOM
2 YMEHBIIIEHUE Pa3MEpHOCTH KapThl | b MaxPooling
MIPU3HAKOB
3 HEeJIHHEWHOE mpeoOpa3oBaHue B Conv2D
MaccHBa KapThl IPU3HAKOB
[Ipouunraiite TEKCT U yCTaHOBUTE cOOTBETCTBUE. K Kak/10M o3uLuu, 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 HCIOJIB3YCTCA METO
IpAMOro KOAUPOBaHUA KIIACCOB. Hpez[nonaraeTcsl, YTO B MAaCCHBEC 06yqa}01u1/1x 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 MCIIOJB3YETCA PAA IIpoueayp,
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. 3alIULINTE OIIK-4.B.1

COOTBCTCTBYIOIIYIO ITOCTIE€A0OBATCIIBHOCTD 6YKB CJIEBA HAIIpaBoO.
PacrionoxuTe cieayrolye dTarbl IpeoOpa3oBaHust TEKCTa B MOPSIJIKE UX peau3alii B
MO/IETIM TEHEPaTHUBHOTO TpaHchopMepa:

A) ChopMHpOBATH YUCIIOBBIE BEKTOPA (3IMOCIIMHTH) TOKCHOB

b) I[IpeobpazoBats HCXOHbBIE JaHHbIE (TEKCTOBYIO a0CIIe[0BATEILHOCTE) B HA00OD

B) Coznars KOHTEKCTyalIM3UPOBAHHBIE SMOEIIMHTH C TIOMOIIBIO

JIMHEHHBIX KOMOMHAIMH UCXOAHBIX AIMOEUINHIOB (MEXaHU3M BHUMaHM)

TOKEHOB

I') IlpuMeHnTS MO3UITHOHHOE KOJUPOBAHNE K SMOCIAMHTaM

J1) HopmanuzoBaTts SMOeTMHTH




E) Brruuciauts BEPOATHOCTU BI)IGOpa KaXXJ10T'0 TOKCHA CJIOBaps B Ka4CCTBC
MIPOAOJIKCHUSL TEKCTOBOM IO0CJICA0BATCIIBHOCTH

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYThIIE 00OCHOBAHHBIN OTBET
Haiite onpeaeneane GyHKINHU IOTEPh, UCTIONB3YEeMO B MAITMHHOM O0y4eHHUN
METOZIOM KOHTPOJIMPYEMOTO 00yIeHHS

OyHKIHA TOTEPh B KaYeCTBE apr'yMEHTOB IIPHHAMAET 3HAUCHNE Ha BBIXOe 00ydaeMoi
MOJCIN U UCTUHHOE 3HAYCHNUE, KOTOPOEC MOIEIIb JOJKHA OblL1a OBI BEPHYTH, U
BBIYMCIISIET OLEHKY PACCTOSIHUS MEXKAY HUMH, OTPaXKarollyt0, HACKOJIBKO XOPOLIO
MOICIb Knaccn(bnunpyeT [[aHHbIﬁ STaJIOHHBIN MpumMep.

OIIK-4.B.1

10

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET
[TokakuTe OCHOBHOE OTIMYHE MEXKIYy METOIAMHU O0YUCHHUS «C YIUTEIeM» U 00ydeHUSA
«C TIOAKPETUICHUEM.

[Tpu 00yueHNH «C ydUTEIEeM» UCXOIHBIC JaHHBIE IPEAOCTABIIIOTCS B BUIEe Habopa
YHCIIOBBIX IIPUMEPOB ""BXOJIHBIC JaHHBIC-TIPaBIIIBHBIN OTBET". B pe3ynprare cpaBHEHUS
TEKYILEro OTBETa C IPaBUIILHEIM (popMHUpyeTCs 3HaUeHUE (DYHKLIUH ITI0TePh, KOTOPOe
UCIIONB3YeTCs B KaUueCcTBE BXOJIHOTO ITapaMeTpa Ul alropuTMa 00ydeHHs.

ITpu 00y4eHUH «C TTOJKPEIICHUEM) IPABUIBHBIC OTBETHI HE MPEIOCTABIISIOTCSL.
O6yuaemast MOJENb B3aHMOZCHCTBYET CO «CPELOiD» OT KOTOPOH MOJIyYaeT CTUMYIIBI B
BUJIE «HArpa/bl/HaKa3aHus». Mojenb o0yJaeTcs NpelnpuHUMATh 1eHCTBUS, KOTOPbIE
MaKCHMHU3HPYIOT «HArPagy».

OIIK-4.B.1

11

[IpounTaiiTe TEKCT ¥ BBIOEPUTE MPABHIBHBIA OTBET.
OOBsCHUTE colep)KaTeIbHOS 3HAYCHHE IapameTpa «CKopocTh oOydeHus» (learning
rate) Mozenu B arOpUTME OOPaTHOTO PaclpOCTPAHEHHS OIIHOKH:
1. uHAEKC TPOW3BOIUTENHLHOCTH BBIYMCIUTEIBHBIX CPEICTB, PpEaM3YIOIIUX
mporecc o0ydeHus
2. ko3¢ puuueHT B (opMmyne pacyera NPHUPAILICHHS BECOBBIX K0d((duUIIMEHTOB
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
HazoBwurte 11€7h BRIIOTHEHUS OTepaIys cy0auckpeTr3anuu (pooling) B CBEpTOYHBIX
HEHUPOHHBIX CETAX:

1. ynanenue mymMoBoil cocTaBiIsONIICH Ha KapTe MPU3HAKOB

2. yCUJICHHUS] KOHTPACTa KapThl IIPH3HAKOB

3. cokpaleHHe pa3Mepa KapThl IPU3HAKOB

4. BbIJIeNICHUE I'PAIMCHTOB TIeperaia SPKOCTH Ha KapTe MPU3HAKOB

OIIK-5.3.1

13

[IpounTaiiTe TEKCT U BBIOEpUTE MPABUILHBII 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
(GYHKIMHM TTOTEPb, BHIYUCIISIEMBIE U 00y4aroleil BHIOOPKH MOTYT yMEHBIIATHCS, HO
IIPHU ATOM BO3pacTaTh Il KOHTPOJIbHOU BIOOpKU. HazoBUTE 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

15

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Ka) 1011 O3UIINH,
JTAHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TTO3HIIHIO B
MpaBoM CTOJIOIe. 3anuIInTe BRIOPaHHbBIE IU(PHI 101

COOTBCTCTBYHOIIIMMHU 6yKBaMI/I.
B coBpeMeHHBIX cucTeMaxX MAIIMHHOTO 00y4YEeHUs NCTIONB3YIOT TEH30PHI B KaUueCcTBe
OCHOBHOH CTPYKTYpBI IPEJICTaBJICHUS] JaHHBIX. TeH30pbI — 3T0 000011eHIE MATPHIL C

OIIK-5.B.1




IIPOM3BOJILHBIM KOJIMYECTBOM M3MepeHuit (oceit). KonnuecTBo ocell onpenensier panr
Ten3opa. CoOOTHECUTE TUII PEICTABISIEMbIX JaHHBIX U TpeOyeMbIH paHT TeH30pa.

Tun gaHHbIX Panr teH3opa

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

2 MoHoxpomHoe n300pakenne (oauH kanan | b 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 3amagax 00paboTku TekcToB Ha ecTecTBeHHOM si3bIke (NLP) TexcToBbIe eqrHUTIBI
(TOKeHBI) IpeoOpa3yoTCcs B YUCIOBYIO BEKTOPHYIO hopMy. HazoBute MeTpuKky,
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 3amagax KOHTPOJIUPYEMOT0 MAIIMHHOTO O0YYEHHS JUIsl HACTPOHMKH [TapaMeTpoB
MO UCTIONB3yeTCs 3HaueHHe QYHKIUH «0Tepb». OOBICHUTE COAEPKATEIEHOS
3HaueHHE 3TON (PYHKIMOHAIBLHOM 3aBUCHMOCTH.

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

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

3. (yHKUMOHANBHAS 3aBUCHMOCTB, OTPAXKAOIIAsi KOJIMYECTBO BBIYUCIHTEIBHBIX
ornepanyii, MPONU3BEICHHBIX B IIpoLecce 00yIEeHHs MOJCITH

4. Qyukuus, oTpaxkarolas 3aBUCMMOCTb MEX/LY KOJHIECTBOM 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 MTO3HIINIO B
IIpaBoOM CTOJIOIE. 3anUIINTE BHIOpaHHbIE OYKBBI 1101
COOTBETCTBYIOLIUMHU LIUPPaAMHU.

[Tpu o0yueHNH HEWUPOHHBIX CETEH MCIIOJIB3YIOTCS TAKUE METOIBI O0yUEeHHS KaK
«o0y4eHue ¢ yuutenem» 1 «oOydenue 0e3 yuurens». Kaxaplii MeTo]| mpuMeHsieTcs
JUIA pEIICHU ONIPEACIICHHBIX TUIIOBBIX 3a/1a4. CooTtHecure THUIIOBYIO 3aJla4y U
MIPUMEHIEMBIH MEeTOJ1 00yUeHHS.
3amada Meton oOyueHus
1 Krnaccudukarms. OnpeaenuTs NpUHAJIEKHOCTh | A Obyuenue ¢
06'l)eKTa K OJTHOMY M3 U3BECTHBIX KJIACCOB. YUYUTEIIEM
2 Knacrepuzanus. Pa3nenenue 6onpmioro maccuBa | b Ob6yuenne
JIaHHBIX HA KATETOPHH 10 3aJaHHOMY MPHU3HAKY. 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 COOTBETCTBUE. K KaXk10M mo3uuunu, OIIK-6.B.1

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

B 3amauax MammHHON 00pabOTKU €CTECTBEHHOTO SI3bIKA HCIIOIb3YETCs TEPMHUHOIIOTHS,
C TIOMOIIBIO KOTOPOH 0003Ha4YatoTCst hparMeHThl 00pabaTHIBAEMOTO 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 MOCJIEA0BATEILHOCTD. 3AMUIIIUTE 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
IpegycMaTpUBaeT pealu3aliio HHCTPYKIU. PacrionoxxuTe 3TH HHCTPYKIUU B TOPSAKE
UX BBITIOJIHEHHUS.

A) Brraucnuts 3HaUEHUS OIIHOOK IS BCEX HEHPOHOB BBIXOJHOTO CJIOS CETH.

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

B) ITogate Ha BXOIBI CETH OYEpeIHON 3TAJOHHBII 00pa3ern n3 o0yJaromeil BRIOOPKH 1
paccuuTaTh 3HAYEHHS Ha BBIXOJE BCEX Y3JI0B HEHPOHHOM CETH.

I') CkoppekTHpoBaTh BCe BECOBBIC KOA(PPHUIIUEHTHI.

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

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHSA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyIOIIUX MOPSJOK U HPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00YyJaroUIuxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHUIO 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 MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JAWCIHUILIAHBI, METOJOB HAYYHOTO TO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHs BBITIONHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0JacTu 3HaHUSA, €€ MpoOJeMbl, JaeT IENbHOE MPEICTaBICHUE O IUCIUILIHNHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIATLTTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepUaa.

— TIONy4YeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHB
KOTOPBIX OIPEEIISIETCS 1EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJyYeHHE OMMBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTeIIeM,

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAadecTB, JIIOOBH K  TpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHON paboTHI;




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

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

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COIMPOBOXKIATHCS JEMOHCTpalUMel ClaiioB U
UCIIOJIb30BAaHUEM pa3JaTOYHOTO0 MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK MO0 JUCIUTIIINHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

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

3a0ay  MAWUHHO20 O00YYeHus, Munosvle 3a0ayu MawunHo2o o0byuenus. PaccMarpuBaroTcs
BOITPOCHI, KaCAIOIIMECS OCHOB MAaIlIMHHOTO OOYy4YeHUs, MPEJCTaBICHUE TAaHHBIX, BBIICICHUS
MIPU3HAKOB HCIIOJIb30BAaHUSA METPUK paccTosHus. Jlaercs mpencraBieHne 00 OCHOBHBIX
KaTeropusiXx MAaIIMHHOTO OOYYEeHUs, pacCMaTpPUBAIOTCS MPUMEPHl NPUKIAJAHBIX 3a1a4
MAaIIMHHOIO 00y4YeHus U MpoOIeMbl MAIIMHHOTO O0yUEHUSI.

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

— Pazden 3. Anecopummuuecxoe obecneuenue npoyedyp obOyuenus HHC. PaccmarpuBaroTCs
METOIUYECKHEe OCOOEHHOCTH oOOyueHusi: c yuutenemM u 0e3 yuutens. IlompoGHO
paccMaTpuBaeTCsi QITOPUTM  OOPaTHOTO PACHpPOCTPAHEHUS OIMUOKA ¥ allTOPUTMBI
camoopranuzanuu. OCBEIaTCs METOANYECKUE BOPOCHI TOATOTOBKUA UCXOIHBIX JTAHHBIX U
paccMaTpuBalOTCS  MPUMEPHl  pEHIeHUs  MPUKIATHBIX  3aJad  KJIacCUPUKAIMH |
ABTOMATHUYECKOW KJIACTEpU3alMHA U MHOTOKPUTEPUATBHOTO PAHKUPOBAHUS aJIbTEPHATHB.

— Pazoen 4. Cospemennvie 53bIKU NPOSPAMMUPOBAHUSL U UHCIPYMEHMATbHblE CPeOCmea pa3padomxu
NPOSPAMMHO20 obecneyenusi Onsi 3a0a4 MAuiuHHO20 00yuenus. JlaeTcst 0030p MpPOTrpaMMHBIX
CPEICTB AJsl pelleHHs 3aJad MamuHHOro oOydenuss u O6ubmmorek TensorFlow, Theano,
Torch.

— Pazden 5. Cogpemennvie mexnono2uu paspabomru HNPOSPAMMHOZO obecnedenus Ha npumepe
peuienuss 3a0a4 PAcnoO3HABAHUS. 0BPA308 C UCHONL308AHUEM SA3bIKA npopammuposanus Python u
cneyuanuzuposannvlx 6ubnuomex. PaccMaTpUBAIOTCS NPAKTUYECKHE BOIPOCHI TEXHOJIOTMU
pa3paboTKU NPOrpaMMHOT0 00ECTIEYeHHUS:

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

- bubmuoreka TensorFlow , ee Ha3HaueHUe U BO3MOXKHOCTH;

— TexHomoruu  mporpaMMHOHW  pa3pabOTKM  OWHApPHBIX M MHOTOKJIACCOBBIX
kiaccudukatopos. Perenne npukiagHbIX 3aa4 00pabOTKH TEKCTOBOW HHPOPMALIUH.

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

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



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

11.3. Metoauyueckue ykazaHUs Uisi OOYYaIOIMIUXCS O TPOXOXKICHUIO MPAKTUYECKUX
3aHATHH (YUeOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He NPeOyCMOMPEHO)
[TpakTHdeckoe 3aHsATHE SBISETCS OAHON U3 OCHOBHBIX (hOpPM OpraHU3aIy y9eOHOTO

11.4. Meroauueckue ykazaHus A OOYYalOIIUXCS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabor.

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOyyaroluMics MAOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKON 0O0ydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

Beinonnenue 51abopaTtopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpENeNsieMOil Y4eOHbIM IUIAHOM, U OTHOCUTCSI K CpEACTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

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

— 3aKpeIuleHHEe, Pa3BUTHE U JeTallu3alls TEOPETUYECKUX 3HAHUU, MOJYyYEHHBIX Ha
JEKLUSX;

— 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 WCHONB30BaHKUS OOOJIOYKH sI3bIKAa TMpOrpammupoBanus Python, cpensr
Jupiter Notebook, 6u6mmorex NumPy u TensorFlow.

Jlabopamopnas paboma Ne2

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

Jlabopamopuas paboma Ne3

TexHonoruu mporpaMMHOM pa3paloTKM Mpouenyp IIyOoKoro oOydeHHMs CBEPTOUHOM
CeTH C HCIOJIb30BaHMEM si3bIKa TporpammupoBanus Python u TensorFlow B oGnaunoii cpene
Google Colab. BapuaHTbl MCXOAHBIX JAHHBIX COJCPKATCS B METOJMUYCCKUX YKA3aHUAX K
BBITIOJIHEHHIO JTA0OPATOPHOU paboOTHI.

Jlabopamopuas paboma No4

TexHONOTMM TPOTPaMMHON pearn3alui aJropuTMa 00y4aeMoro reHeparopa TEKCTa C
UCIIOJIb30BaHUEM sI3bIKa ITporpammupoBanus Python. BapuaHTbl HCXOMHBIX JTaHHBIX COJIEPIKATCS
B METOJIMYECKUX YKa3aHUAX K BBIMOJIHEHUIO JAOOPaTOPHON pabOTHI.

Jlabopamopnas paboma Ne5

TexHojgorMM  MPOrpaMMHOM  pealu3alldd  adropuT™Ma  MHOTOKPHUTEPHUATBHOTO
pPaH)XUPOBAHMS AJIbTEPHATHB METOJOM aHallM3a HepapXuil C HCIHOJIb30BAHUEM  SI3bIKA
nporpamMupoBanus Python. BapuanTbl HMCXOAHBIX JaHHBIX COAEPIKATCS B METOAMYCCKHX
yKa3aHMIX K BBITOJHEHHIO JJa00paTOpHOil paboTHI.

CTpykTypa u d)ODMa OoT4yEeTa O J'Ia6ODaTODHOI7I pa60Te




— TurynbHbIN THUCT.

— Conepxanue.

— Ienb paboThL.

— Bapuanr 3aganus.

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

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

— BrIBOIBI MO TIpOIETIAHHON padoTe.
— Cnucox ucnonb30BaHHBIX HCTOYHUKOB.

TpeboBanus k oopMIICHHIO OTYETa 0 JaObOpaTOPHOU paboTe

Otuer o mabopaTopHOil paboTe OQGOpPMIISIETCS B COOTBETCTBHH C TpPEOOBaHUSIMHU IIO
odopmiteHnto TeKCTOBBIX MOKyMeHTOB o 'OCT 7.32-201. be3ycrnoBHBIM TpeOOBaHHEM K TEKCTY
oT4yeTa SBISIETCS COOJIOACHHE MPaBWJ T'PAMMATHUKH M CHHTAKCHCA PYCCKOTO si3bIKa. 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 BBIPABHUBAEM I10 IIUPUHE.

B coorBerctBum ¢ I'OCT 7.32-2001 BkiroueHHble B pabOTy CTpAaHUIBI TEKCTa,
WITIOCTPAIMK, TaOJMIBl U pPacHeyaTKH C KOMIBIOTEpa IOJDKHBI COOTBETCTBOBaTh (popmaty A4
(210*297 MM) ¢ coOmoIeHEeM CIIEAYIONIMX Pa3MepoB ToJiei: paBoe He MeHee 10 MM, BepxHee H
HIkHee He MeHee 20 MM, JTeBoe He MeHee 30 MM.

CTpaHUIBI C TEKCTOM CleQyeT HyMepoBaTh apaOCKuMH LU(ppaMu, COOIOAas CKBO3HYIO
HYMEpaluio 10 BceMy TeKCTy. Homep cTpaHHIBI MPOCTaBIsSETCS B HIKHEW YacTH JIUCTA B IIEHTpPE
6€3 TOUYKHM B KOHIIE. TUTYJIBHBIN JUCT BKJIIOYAIOT B OOILYI0 HyMEpalHio CTpaHUI] paboThl, HO HOMEp
CTpaHMIIbl HA HEM HE POCTABJISIETCS.

WnmocTpanys J0JDKHBI paclioyiaraThCsi HENOCPEJICTBEHHO II0C/IE€ TEKCTa, B KOTOPOM OHH
YIIOMHMHAIOTCS BIEpBble, WIM Ha Cleayroued crpanune. WMiumocTpay HMMEIT CKBO3HYIO
HyMEpaIio, MOT'YT UMETh Ha3BaHMA U NOSCHSIIOIINE JaHHbIE (MIOApPHCYHOUHBIE noanuck). Homep n
Ha3BaHHE MOMEMIAIOT HIDKE WUTIOCTPAllMKM B cepenuHe cTpoku (Hanpumep, «Puc. 1 — CxpuHIIOT
TaOJUIIBI C BHITIOJIHEHHBIM 33/laHueM»). HoMep u Ha3BaHME WIUTFOCTPALMU BBIIOJIHSETCS mIpudTOM
(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 odopmienus OnOIMOTpaPUUECKUX CCHIJIOK PETJIAMEHTHPYIOTCS B COOTBETCTBUU 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 UCTOYHUKU B TEKCTE pabOThl U HyMepoBaTh apabCcKkuMu 1udpamu

11.5. Metoauueckue ykazaHUs JUis OOyYaroOMIMXCA IO MPOXOXKIACHUIO KypCOBOTO
IIPOEKTHPOBAHUS/BBIIIOJIHEHUSI KYpPCOBOM pabOThl (YueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE He
npeoycmMompeHo)

11.6. MeToauueckue yKazaHus Uil OOYJAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoje BBIOTHEHHUS CaMOCTOSTENBHONW pabOThI, OOYUYAIOUIUIICS BBIONHSIET paboTy Mo
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHSs, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOIBHYIO paboTy.

B mporiecce BBITTONTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHI



YPOBEHb YCIIEBAEMOCTH B TI€pHOX OOy4YEeHHUS, IOMOTaeT IIOJyYUTh HABBIKM MOBBIIICHUSI
po(hecCHOHATLHOTO YPOBHSL.

MeroauueckuMu ~ MaTepuajaMd, — HANpaBIIOIMIMMH  CaMOCTOSITENBbHYIO  PaboTy
00y4aroIuXcs SBISIFOTCS:

- y‘Ie6HO-MeTOZ{H‘-IeCKPIﬁ Marepuajg 1o JAUCHUIINIMHEC B COOTBCTCTBYIOLICM KYPCC B
LMS u yuebnom nocobuu (tabdin.8).

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

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEAyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIINHBL.

11.8. MeTtoauieckue ykazaHus JJis OOy4YaIOUIUXCS MO MPOXOKACHHUIO MPOMEKYTOUHON
aTTECTALUU.

[Ipomexyrounas  arrecrauus  oOydaroluXcsi — [pPEeAyCMaTpUBAaeT  OLIEHHWBAHUE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB 0OyueHMs 1Mo aucuuminHe. OHa BKJIIOYaeT B
ceOst:

— D9K3aMeH — ¢opMma OIEHKM 3HAaHWH, MOJNyYEeHHBIX OOYdYalomMMCs B IIpOIEcce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHSATh MUX JUId PEIICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUJIO, MPOBOIUTCS B
IIEPUOJ, SK3aMCHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTAlMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIILHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOIYYSCHHBIX OOYUYAIOMIMMCS B XOJ€ M3yUYCHHUS
y4eOHOH IUCHUIUIMHBI B LEJIOM MJIM IPOMEXYTOUYHas (110 OKOHYAHUM ceMecTpa) OLIeHKA 3HAHUM
0o0yyaromuMcs 10 OTJAEIbHBIM pa3/esiaM JUCUUIUIMHBI C aTTECTAllMOHHOM OLIEHKOM «3aYyTeHO»
WIH «HE 3a4TEHO».

— 1uddepeHIpOoBaHHbIM 3aueT — 93TO (¢opMa OLEHKHM 3HaHUM, IOJy4YeHHBIX
oOyyaromuMcsl IpU U3Y4EHUH AUCUMILINHBI, PU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEOBATENILCKUX pabOT U MPOXOXKACHNUHU MPAKTUK C aTTECTAI[MOHHON OLIEHKOM
«OTIUYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBLHO.

— Cucrema OIIEHOK IpU MPOBEACHUU MPOMEXKYTOYHOW aTTeCTallMU U MPOXO0XKJIECHUU
TEKYLEr0 KOHTPOJS YCHEBAaeMOCTH OCYUIECTBISETCS B COOTBETCTBHM C TpeOOBaHUAMU
[Tonoxxennit «O TeKylieM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTalluu CTYJIEHTOB
['VAII, oOy4aromuxcsi Mo nporpaMMbl BbICIIEr0 0Opa3zoBaHus» M «O MOAYIBHO-PEHTHHTOBOM
CUCTEME OIICHKHM KauecTBa yueOHOM paboThl cTyneHToB B I'Y All».



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




