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Hepeueub Komnemeuuuﬁ u uudukamopoe 00CmudICeHUA Komnemelmuﬁ C yKaszanuem smanoe d)opmupoeanuﬂ 6 npoyecce oceoernus ouc-
UUNJIUHbLL

OIIK-1 CriocobeH caMOCTOSITEIbHO TPUOOPETaTh, Pa3BUBATh U MIPUMEHSATh MATEMATHYECKUE, €CTECTBEHHOHAYYHBIE, COIIH-
ATHbHO-IKOHOMUYECKHE U MPOPECCHOHANBHBIC 3HAHUS ISl PEIICHHs] HECTaHAPTHBIX 3a/a4, B TOM YHCJIC B HOBOW WJIM HE3HAKO-
MOU cpefie U B MEKIUCIUIUIMHAPHOM KOHTEKCTE;

OIIK 1.1 3Haer mMaTeMaTU4eCKHUE, €CTECTBEHHOHAYYHbIE M COLHUAIBHO-3KOHOMUYECKUE METOJbI JJIsl MCIOJIb30BaHUS B
poeCCUOHATEHOMN ACSTENHHOCTH

OIIK 1.2 Ymeer pemats HECTaHIAPTHBIE MPOdECCHOHATIbHBIE 3a]]a4i, B TOM YHCIIe B HOBOW WJIM HE3HAKOMOU cpefie U B
MEKIUCLIUIUIMHAPHOM KOHTEKCTE, C IPUMEHEHUEM MATEMaTUYECKUX, €CTECTBEHHOHAYYHBIX, COUUAIbHO-)KOHOMHYECKUX U ITPO-
(beccroHaNbHBIX 3HAHUN

OIIK 1.3 Bnageer HaBbIKaMU TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO HCCIIEOBaHUSI O0OBEKTOB NPOo(ecCuoHambHOM fesi-
TEJIbHOCTH, B TOM YMCJIE B HOBOWM WJIM HE3HAKOMOM CpeZie U B MEXKIUCHUILUIMHAPHOM KOHTEKCTE

OIIK-2 CniocoOeH pa3zpabaThiBaTh OpUTMHAIbHBIE AITOPUTMbI U IPOrPAaMMHbBIE CPEJICTBA, B TOM YKCIIE C UCIIOJIb30BAaHUEM
COBPEMEHHBIX MHTEJUIEKTYaIbHBIX TEXHOJOTHM, /sl pelieHus: Mpo(ecCHOHANbHBIX 3a/1a4;

OIIK 2.1 3naer coBpeMeHHbIe WH(OPMAITMOHHO- KOMMYHUKAIIMOHHBIE W WHTEUICKTYaJbHbIE TEXHOJIOTHUU, UHCTPYMEH-
TaJbHBIE CPEIbI, TPOTPAMMHO-TEXHUYECKUE TIATHOPMBI JJI perieHus Tpo(ecCHOHaIbHBIX 3a/1a4

OIIK 2.2 YMeer 060CHOBBIBATH BHIOOP COBPEMEHHBIX MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX W WHTEJUICKTYaJIbHBIX TEX-
HOJIOTHH, pa3padaThiBaTh OPUTHHAIBHBIC TPOTPAMMHBIEC CPEACTBA JJIS PEIICHHS MPo(eCCHOHATBHBIX 3a/1a4

OIIK 2.3 Bnaneet HaBbIKaMu pa3pabOTKH OPUTHHAIBHBIX MPOTPAMMHBIX CPEJICTB, B TOM YHUCJIE C UCIIOIH30BAHUEM COBPE-
MEHHBIX HH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX U WHTEJUICKTYaTIbHBIX TEXHOJOTHMA, TS peIIeHUsT TPo(PeCcCHOHAbHBIX 3a/1a4

Hnouxamopul Imanwl hopmuposanusn ¢ npouecce 0C60€HUA OUCUUNTIUHBL
oocmudicenus (vkazamw ece memwl uz PII/])
KOMnemeHyuu Jexyuu Ilpakmuueckue Jlabopamopnuwvie | Kypcoeoii npoekm Haumenosanue oyenounozo cped-
3anamus, nabopamopi 3anamus (paboma) cmea
NPAKMUKYM
OIIK-1.1 Tema 1-5 He npeoycmompenvt | Tema 1-8 He npedycmompe- | BbIIIOJHEHNE UHIUBUIYaJIbLHOTO
Hbl 3a/laHus
OIIK-1.2 Tema 1-5 He npedycmompenvt | Tema 1-8 He npedycmompe- | BBITIOIHEHHE WHIUBUYaILHOTO
Hbl 3a/laHus




OIIK-1.3 Tema 1-5 He npedycmompenvr | Tema 1-8 He npedycmompe- | BBITIOIHEHHE WHIUBUYaILHOTO
Hbl 3a1aHus

OIIK-2.1 Tema 1-5 He npedycmompenvr | Tema 1-8 He npedycmompe- | BBITIOIHEHHE WHIUBUYAILHOTO
Hbl 3a1aHus

OIIK-2.2 Tema 1-5 He npedycmompenvr | Tema 1-8 He npedycmompe- | BBITIOIHEHHE WHIUBUYaILHOTO
Hbl 3a1aHus

OIIK-2.3 Tema 1-5 He npedycmompenvr | Tema 1-8 He npedycmompe- | BBITIOIHEHHE WHIUBUYaILHOTO
Hbl 3a1aHus




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

OyeHnounvie cpedcmea Kon-60 Min, 6annoe Max, 6annos
(6azosvlii ypo- (noswviuienHwlil ypo-
6€Hb) 6€Hb)
KommiekT WHIMBHIYaIbHBIX 1 60 100
3a1aHuil
Hmoeo: 60 100




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIPaKeHH e 0aJsax: BbIPaKeHH e JK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAep-
YTEHO) JKaHHEe Kypca OCBOSHO MOJHOCTHIO, 0€3 Mpo0eoB; NCUepIIbIBAIOLIE, MOCTe-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHJAMHU TPUMEHEHFS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBbIC PE3YJBTAThI, TPOSIBIIICT CAMOCTOSTEIBHOCTh TIPH  BBITOJHEHUH
3aaHuni Onenka «3ayTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xoporo (3a- |OmeHkKa «XOpoIIo» BBICTABIIAETCS CTYICHTY, €CITH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOCHO MOJTHOCTBHIO, HEOOXOAWMBIE MPAaKTHYECKHE KOMIIe-|MaM AMCIUIUIMHBI ITOCIIEI0BaTENbHBI, JO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHbIE MTPOTPAMMOM | THUECKH U3JI0KEHBI, JIOITyCKaIOTCS
oOydeHust yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-|HE3HAYNTEIbHbIE HEJJOYETHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOAA, PEUEBbIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OneHKA «YIOBICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO (3a- |CKOE colepKaHue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He HOCAT CyIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MMOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.
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Hanpasnenue noarotoBku: 09.04.01 MuabopmaTuka ¥ BBIYMCIUTEIbHAS TEXHUKA
[Ipoduns/mporpamma: ABTOMATU3UPOBAHHBIE CUCTEMbI 00pabOTKK MHGpOpPMAIUU U

YIIpaBJICHUSA

KoMmiekT MHAMBUAYAJIBHBIX321aHU I
o nucnuiuinaeb1.0.09 BBenenre B UCKYCCTBEHHBIN MHTEIUIEKT

1. Co3nathk MpocTyIo MOTHOCBI3HYIO HEUPOHHYIO ceTh B makere Keras
B kaxnoM BapuaHTe A0JKHA ObITh peayin3oBaHa U OOydeHa IMOJIHOCBSI3HAS

HeliponHas cetb (HC) npsmoro pacnpocTpaHeHHsI ¢ HECKOJIbKHUMH BXOJAMH U OJI-
HUM BBIXOJHBIM HeHpoHOM. [IpenocTaBuTh TEKCT MpOrpaMMBbl U pe3yibTaT paboTh
IPOrpamMMBl.

Huxe MNPpEACTABJICHDBI 3alaHUA, OJI KOTOPBIX UCIIOJB3YCTCA TaKasd HC.

Bapuant | 3amanus

1 Berauciauth CYMMY JIBYX IIPOHU3BOJIbHBIX ,Z[CﬁCTBPITCJII)HLIX YHCCII.

2 Boluucnuth cpegnee apupMeTnyeckoe ABYX MPOU3BOJIbHBIX JEUCTBU-

TCJIBbHBIX YHUCCII

3 Brerauciauth CYMMY TpEX MPOU3BOJBHBIX ,Z[CﬁCTBPITCJII)HLIX YHCEII

4 Boinonauts cienytoinee npeoOpa3oBaHue ABYX MPOU3BOJIbHBIX JEHCT-

BUTEIBHBIX ynced: x1+0,5x2+2

5 Breraucauth Pa3sHOCTb ABYX IIPONU3BOJIBHBIX I[eﬁCTBHTeHBHBIX quCceila

6 BoinonHuTh cieayroliee npeodpazoBaHue TPEX MPOU3BOJIbHBIX JEHUCT-

BUTENBHBIX yncel: X1-x2-x3+4

7 BrinmonuuTh cnenyroiiee npeoOpa3oBaHue IBYX MPOU3BOJIBHBIX JIEHCT-

BUTEJIBHBIX yucel: 5-(x1+x2)

8 BrimonuuTh cienyromiee npeodpazoBaHuE TPEX MPOU3BOJIBHBIX JIEHCT-

BUTEJIBHBIX yucell: X1+2x2+3x3




9 Beruucnuth 3HaueHust TMHEHHON GyHKIIMU BUa: 3X+5

10 Brruucnuth 3HaueHust TuHeHOM ¢yHkiuu Bujaa: 0,5x-3

2. Brnakere Keras cozmars CHC nminst yBepeHHOU Kinaccudukammu u3o0paxe-
HUH JIHIAa CTYAEHTa OT APYTUX JUI] CTYJIEHTOB TPYIIIHI.

Heramu peanuzauuu: CHC Ha BXoJ OJDKHA MOMy4aTh MOJIHOIBETHOE HM30-
opaxenue B popmare RGB pazmepom 256x256 nukceneit (crangapt JPEG). Umets
HECKOJIbKO CBEPTOYHBIX CIIOEB (KOHKPETHOE MX YHCIIO, Pa3Mephl Aep, YUCIO KaHa-
JIOB B KQXXJIOM CJI0€ BBIOMPAIOTCS CTYACHTOM CaMOCTOSITENbHO). Ha BbIX0o1e T0IKHA
uaTu nosHocBazHas HC ¢ aByms ciosimu (BKJItOUast BBIXOJAHOW € JIByMs HEMpoHa-
mu). Ha BbIxoze ceTh qoJKHA (OPMUPOBATH OTBET, cTpemsiiuiics K [1; 0], ecin Ha
M300paKEHUM BaIlle JIMII0O U CUTHAJ, cTpemsmuiics k [0; 1], ecnu mpeacTaBiieHb
JpyTHe JIULA.

OO6yuarornas BEIOOpKa JTOJKHA coepkaTh He MeHee 100 dhoTorpaduit nui B
dac kaxmaoro cTyaeHTa rpymmsl (Gotorpaduu OHOTO U TOTO KE JIUIA JOJKHBI He-
CKOJIbKO OTJIMYAThCS JIPYT OT JAPYyra, UMETh pa3Hblid (OH, WHAYE, CETh MPOCTO BHI-
YYUT UX Hau3ycTh). Yucno dororpaduii kaxaoro jauia B oOiiei oOydaromei BbI-
OOpKe JOJIKHO OBITH MPUMEPHO OJWHAKOBHIM (B uueane 1no N dororpaduii ot
Kaxjoro cryjaeHta). B nporecce oOydenus dororpadguu 10KHBI OBITH IepeMelia-
HBI (IPEABSIBIATHCS CETU B CIIy4allHOM MOPSIKE Ha KaXKI0M MOXeE).

Kontponuporats 3pdekT nepeoOydenus mno rpadukaM moreps s oOydaro-
el BRIOOPKM M MHOXKECTBA Baymaanuu. [Ilpu HeoOXOAMMOCTH yCTPAHITh 3TOT d(-
¢dext mytem m3menenus ctpyktypsl CHC, a Taxxe ¢ momorursio cioeB Dropout u
BatchNormalization.

JlokHa ObITH chopMUpOBaHA TeCTOBasi BbIOOpKa U3 (poTorpaduii, HEe ydacT-
BYIOIIMX B 00yueHuu (He MeHee 20 OT KaXaA0ro CTYJEHTA).

[TpoBepuTth paboOTy CETH Ha TECTOBOM BEIOOPKE.

B xoze paboTbl 1OOUTHCS KaK MOKHO JIYUIINX PE3YJIHTATOB KIACCU(PUKALINH.

[IpenocTaBUTh TEKCT MPOTPAMMBI, PE3YJIBTaThl OOYYEHHS M TECTHPOBAHUS
HC (BMmecte ¢ rpadukamm)

3. [loaroroBuTk 1o 50 BhICKAa3bIBaHH JIJIs1 TECTOBOM BBIOOPKH (25 — MOJI0KU-
TEIbHBIX, 25 — OTPULIATENIbHBIX ).

Pasmep tectoBoii BeiOOpKU cocTaBuT: 50-N HaOIIOACHUT.

PeanuzoBares PHC o moaenn ManytoOne ¢ ucnionszoBanuem LSTM sueliku
(4ucno HEHWPOHOB B SYEHMKAX CTYAECHT OIPEAESET CaMOCTOSITENIBHO) C BXOJHBIM
Embedding cnoem. Ha BbIXOne TMOCIEAHETO PEKYPPEHTHOTO CJOS JOJDKHA HITH
nonHocBs3Hass HC (cTpykTypa ompenensieTcsi TakKe CaMOCTOSTENbHO) € YUCIOM
BBIXO/IHBIX HEHPOHOB, PAaBHBIX JIBYM (IIOJIOKHUTEJIbHOE WM OTPULATEIBLHOE BBICKA-
3BIBAHUE).

B npouecce 06yuenuss PHC Ha BeIxozie 10/KHA 1aBaTh OLEHKY OKPACKH TEK-
cta (TOJIOKUTENbHBIN Win oTpuniateabHbiin). 6. [Ipu o0ydennn PHC xonTpOmpo-
BaTh MPOIIECC Mepeo0yUYeHHUsI U YCTPAHATh ero (Ipu HeOOXOIUMOCTH) MyTeM H3Me-
HEHUs CTPYKTYphl C€TH, a Takke (BO3MOXKHO) ¢ momombio Dropout u
BatchNormalization. Ouenuts pe3ynabTatsl padoTsl nonydennoit PHC na tectoBoit



BBIOOpKE.

Cnenatp 1o xe camoe oOyuenue PHC, Ho Ha Gaze sueiiku GRU. CpaBHUTB
CKOpOCTh OOyuY€HHsI W KauecTBO pabOThl C Mpeblaylied peanu3anueil Ha Oasze
LSTM.

B xome paboTel MOOUTHCS KaK MOMKHO JYYIIUX PEe3yJbTaTOB CEHTHMEHT-
aHaJIN3a TEKCTOBBIX BBHICKA3bIBAHU.

[IpenocTaBUTh TEKCT MPOTPAaMMBI, PE3yJIbTaThl OOYYCHUS W TECTHPOBAHHUS
HC (BMmecte ¢ rpadukamm)

KpurepunoneHku:

Ne KoauvecTBo 0a1710B Kpurepuu oneHuBanus

| 100 6amnoB paboTa BHITIOJIHEHA MTOJTHOCTHIO; B JIOTHYECKUX
pacCykJIeHUIX U 000OCHOBAaHUU PEILICHUS HET
npo0eoB U OIIMOOK; B PEIIEHUU HET MaTeMaTH-
YECKUX OLIMOOK (BO3MOKHBI HEKOTOPBIEHETOY-
HOCTH, OITUCKU, KOTOPAsI HE SBJISIETCS CJIE/ICTBU-
€M HE3HAHMSI WJIM HETTOHUMaHUs y4eOHOTO
Marepuana), T.€. IpaBUIbHO BhITIOJIHEHO 86—100
%paboTHI.

2 80 6amoB paboTa BHITIOJIHEHA MTOJTHOCTHIO, HO 00OCHOBAHUS
1aroB PEIICHMS HEJIOCTATOYHBI (€CIIH YMEHHE
00OCHOBBIBATh PACCYKIICHUS HE SBJISIIOCH CIIe-
[IUATBHBIM 00BEKTOM MTPOBEPKH ); AOMYIICHBI
OJTHa OITMOKA, WU €CTh JBa — TPH HEJ0UYETA B
BBIKJIAJIKaX, PUCYHKaX, YEPTEKAX WM TpaduKax
(ecru 5TH BUIBI pabOT HE SBISUIMCH CIICIIAANTb-
HBIM 00BEKTOM MPOBEPKH ), T.€. IPABUIBHO BBI-
noJiHeHo 74 — 85 %paloThi.

3 600au10B CTaBHTCS, €CJIM: JOMYIIEHO He 00Jiee IBYX OIIIM-
00K um 0oJiee ABYX — TPEX HEIOUETOB B BbI-

KJIQJKax, YepTexax uiu rpadukax, Ho oOyqaro-
nuiicst o0magaeT 00sA3aTeIbHBIMU YMEHUSIMU T10
MPOBEPSIEMON TEME, T.€. IPABUIHHO BBHIMOJIHEHO

60 — 73 %paboThl.
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