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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Henstmu ocBoeHust yueOHOM aucuuruinHbl (Monyins) «HbopmanmonHsie
TEXHOJIOTUU YNPABIICHUS B TEXHUYECKUX CUCTEMax» SABISIOTCS (GOPMHUPOBAHUE Y
o0y4Jaroumxcsi CUCTEMHO-MH(GOPMAIIMOHHOTO B3IJIsa Ha MHUp, BKIIIOYAIOIIETO
abcTparupoBaHue, MOICIMPOBAHUE U AITOPUTMHUUECKOE MBIIILJICHUE, 00eCIICUeHHE
MIPOYHOT'O OBJIAJICHUs OOYyYalOIMMUCA OCHOBaMHM 3HAaHUUA M NPAKTHUYECKUX
HaBBIKOB QJITOPUTMHU3ALMH 3a/1a4 U [POrpaMMHUPOBAHUS B MAKETaX MPHUKIATHBIX
nporpaMM, OQUCHBIX TPWIOKEHHUSIX, a TakkKe B cpele TIpaduyeckoro
IPOrpaMMHUPOBAHUS.

OcHOBHOH 3ajadyeil u3yuyeHus ydyeOHOW nucuuiuinHbl «MHOopmalnoHHbIe
TEXHOJIOTMH YIIPABJIEHUSI B TEXHUYECKUX CHUCTEMax» sBIseTcs (POPMUPOBAHUE Y
oOyJaromerocsi KOMIETeHIUN AJIs1 CIIEAYIOIUX BUIOB A€ATEIbHOCTHU: - IPOEKTHO-
KOHCTPYKTOPCKOMW; - HAayYHO-MCCJIEI0BAaTENbCKOM. JlucuumuHa npenHasHaueHa
ULl TOJy4YeHUs OOy4arlollMMHUCS 3HAaHUM JUIA  pEelIeHUs  CIEeAYIOLIUX
npodeCCUOHANIBHBIX 3a7a4 (B COOTBETCTBUU C BUAAMU JICATEIBHOCTH): TPOCKTHO-
KOHCTPYKTOpCKasl I€ATEIbHOCTh: - (OPMYJIHPOBAHUE LENEH MPOEKTa, KPUTEPUEB
U CHOCOOOB JOCTMKEHHS IeJied, MOCTPOEHUE CTPYKTYpbl HX B3aUMOCBS3EH,
BBISIBJICHUE PUOPUTETOB PEIICHUS 33a4; - pa3paboTka 000OIIEHHBIX BapUaHTOB
pelieHuss TpoOJieMbl, UX aHajiu3, MPOTHO3UPOBAHUE MOCIEACTBUN, HAXO0XKICHUE
KOMIIDOMHMCCHBIX ~ PEIIEHHA B  YCIOBUSAX  MHOTOKPUTEPHAIBHOCTH U
HEONPEJIETICHHOCTH, TUIAaHUPOBAHME pEalu3aludyd NPOEKTa; - HUCIOJIb30BAHUE
KOMITBIOTEPHBIX TEXHOJIOTMM B MPOEKTHO-KOHCTPYKTOPCKOW JEeATEIbHOCTH; -
MPOEKTUPOBAHUE PEIICHUNA, COOTBETCTBYIOLIMX COBPEMEHHBIM JOCTHKEHUSIM
HayKH M TEXHHUKH; - pa3paboTKa MPOEKTHOW U KOHCTPYKTOPCKOM JOKYMEHTAIH
JUIA peuleHust 3ajad; - pa3paboTKa, COrjacoBaHME M TOJArOTOBKAa K BBOAY B
NEUCTBUE TEXHUYECKHX PErJIaMEHTOB, APYTMX HOPMATHBHBIX JIOKYMEHTOB H
PYKOBOJSIIIMX MaTE€pPHAJIOB, CBS3aHHBIX C MPOEKTHUPOBAHUEM, JKCILTyaTalMedl U
TEXHUYECKUM OOCITy>)KMBAaHUEM pPEIICHHBIX 3a/lay; Hay4YHO-UCCIeA0BaTeNIbCKas
NeATENIbHOCTh: - COOp Hay4yHOU mH(OpMaIMK, TOATOTOBKA 0030pOB, aHHOTAIIUH,
cocTaBiieHre pedepaToB M OTUETOB, OMOIMOrpadui, aHanu3 uUHGOpPMAIUU IO
00BEKTaM HCCIIEIOBAaHUS; - aHAJIM3 M MHTEPIIPETAlMs HA OCHOBE CYLIECTBYIOIIUX
HAyYHBIX KOHUENIMI OTIENbHBIX SIBICHUH U MPOLECCOB C (HOPMYIHPOBKOI
apryMEHTUPOBAHHBIX YMO3AKJIIOUEHUH M BBIBOJOB; - IPOBEIEHUE HAYYHBIX
UCCIIEIOBAaHUM B  OTHENbHBIX  OOJACTSIX, CBSI3aHHBIX C  OpraHU3aIuei
IPOEKTUPOBAHUS, UICTOPUEH HAYKU U TEXHUKH; - YUACTHE B HAYUHBIX AUCKYCCHUSIX
U TIpouUeaypax 3allUThl HAYYHBIX padOT Pa3IMYHOTO YPOBHS; - BBICTYILJICHHUE C
JOKJIaIaMH U COOOILIEHUSIMU 10 TEMATUKE MPOBOJAUMBIX UCCIEAOBAHUI; - aHAIHU3
COCTOSIHMSIT M JUHAMUKH OOBEKTOB JIEATEIbHOCTH C  HCIOJIb30BAHUEM



HEOOXOUMBIX METOJOB M CPEACTB aHajau3a, MOJCIUPOBAHHUE HCCIETYEMbIX
ABJICHUNA WJIH IIPOLIECCOB C MCIIOJIB30BAHUEM COBPEMEHHBIX BBIUYHUCINATEIBHBIX
MAalllMH U CHCTEM, a TAaK’K€ KOMIBIOTEPHBIX MPOrpaMM; - pa3paboTka IporpaMm U
METOJIMK HCHBITAHUN OOBEKTOB, pa3paboTKa MPEAJIOKEHUN 10 BHEIPEHUIO
pE3yIbTAaTOB HAYYHBIX UCCIIEIOBAHUN.

2. [Inanupyembie pe3ynbTaTbl 00yYEHHS M0 TUCHUILIMHE (MOIYJIIO).

[lepeuenr ¢GopMUpyeMbIX pe3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpaMMbl (KOMIETEHIINI) B pe3yJbTaTe 00yUYEHHs 10 AUCUUTUINHE (MOJIYIIIO):

K-8 - Cnocoben pa3pabaTbiBaTh METOJIUYECKOE, HH(POPMAIMOHHOE,
MaTeMaTHIEeCKoe, MPOTPaMMHOE u arnmapaTrHoe oOecrieucHue
ABTOMATU3UPOBAHHBIX CPEACTB OOY4YEHHMS U TIOBBIIMICHUS KBadu(DUKALUU
00yyarommxcs;

IIK-11 - CnocobeH K TOArOTOBKE W OCYIIECTBICHUIO MOBBIMICHUS
KBaJTM()UKAIIUKA KaJIPOB BBICIICH KBaTIM(PUKAIIMHU, B TOM YHCIIE C UCIIOIb30BaHUEM
COBPEMEHHBIX METOJIOB M TEXHOJIOTHI 00yUYeHHS;

IIK-17 - CnocobeH aHaNMM3WPOBaTh HAIMOHAIBHBIA M MEXKTYHAPOIHBIN
omnbITa pazpadoTku u BHeapenus ACVYIL.

OOGy4eHwue 1o JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo MO €ro pe3yJibTaTam
oOyyatoruiicst 0yier:

3Harh:

- HOPMaTUBHO-TIPABOBbIE JJOKYMEHTBI

- MPOrpaMMHOE, amnapaTHoe oOecledeHre aBTOMAaTHU3UPOBAHHBIX CPENICTB
0Oy4eHHs ¥ MOBBILIEHUS KBATH(PUKALUHA 00YYAIOIUXCS

Ymersb:

- Pa3zpabarbiBaeT yueOHO-METOAMUECKHE MaTepUalibl 1Jisi 00ydaroumxcs: Ha
OCHOBE MPOaHAIN3UPOBAHHBIX TAHHBIX.

- Pa3pabartbiBaeT MeTogudeckue U y4eOHbIE MaTepHUalbl JIsl 00ecTieUeHUs
MOBBILICHUS KBATU(PUKAIUN KaJPOB.

- OcymiecTBisieT MOBBIIIEHWE KBaTU(UKALUKA KaIpoB C NPUMEHEHUEM
COBPEMEHHBIX METOIOB U TEXHOJIOTUI 00y4EHHS.

- ®opmynupyer kputepun kauecrsa ACYIIL

Baangern:

- HaBbIKaMM aHanM3a y4eOHBIX 3aHATH M 00pa30BaTENbHBIX MOTPEOHOCTH
oOydaromuxcsi,  TpeOOBaHUS  HOPMATHUBHO-METOJWYECKUX  JTOKYMEHTOB,
OTEUYECTBEHHBIN U 3apyOEKHBIN ONBIT, TPEOOBAHUS PHIHKA TPYA.



- HaBbIKaMU aHaJIK3a CyIecTBYOmuUX pa3padotok ACVYII.

3. O0beM AUCIUIUIUHBI (MOTYJIs).
3.1. O6uias TpyA0EMKOCTb JTUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEeMKOCTh AMCIMIUIMHBI (MOIYJsA) cocTaBiser 7 3.e. (252
aKaJeMHYEeCKuX Jaca(oB).

3.2. O6bem gucHuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOW paboThl
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3anun 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yqeOHBIX 3aHITHIH
Bceero | Cemectp Ne2

KonTtakTHas paboTa mpu NpoBeIeHNH YUeOHBIX 3aHATUH (BCEro): 48 48
B tom uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHS CEMHUHAPCKOTO THIIA 16 16

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYaromMXCS C
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX yCIOBUSIX, TPH TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTalu cocrapiisger 204 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM pabOThl 00yUYarOUIUXCSl C MEJAarornyeCKuMu pabOTHUKaMU U (UJIH)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIlii 00pa30oBaTeILHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOMN aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |Heiiponnsle cetu u rimy0okoe oOydeHue.
PaccmaTrpuBaeMble BOIPOCHI:

- Beeznenue B rirybokoe oOyueHue.
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- [Ipnmenenwe riy60Koro 00y4eHus B 3a1a4e OOYICHHUS C YIUTEIEM.

- OcHOBHBIE THITBI HEHPOHHBIX cereil (Hanpumep, CNN u RNN) u 3a1aum, [u11 KOTOPBIX OHU
IIpeIHA3HAYCHBI.

- TenpeHmH pocTa rIIyOOKOro 00yUYCHUS.

- [Ipumepsl KeWicoB ¢ anropuTMamMu Ha 0a3e pa3IMYHBIX THIIOB HEHPOHHBIX ceTell. Beenenue B Python.

OCHOBBI HEHPOHHBIX CETEH

PaccmaTpuBaemble BOTIPOCHI:

- IlocTaHOBKa 3a7a4uu AJIs TIOTUCTUYECKON PETPECCHM.

- MeToJ rpaineHTHOTO CIyCKa B KOHTEKCTE JIOTHCTHIECKOW PErpeCCHH.

- Jlorucrndeckas perpeccust Kak CTPOUTENBHBIA OJIOK HEHPOHHOW CEeTH.

- BeruncaurenbHbie Tpadbl.

- [IpousBoHast MO BEIYUCIUTENEHOMY Tpady.

- Jupyter Notebook. OcHOBHBIE 3Tanbl MOCTPOSHUS MOJIETIeH MAIIMHHOTO 00YYEHHS.
- Bexropusanus BbIYMCICHUN.

- 3HaKOMCTBO ¢ OubaHOTeKON Numpy.

HernyGokue HelipoHHBIE ceTH

PaccmarprBaeMble BOIIPOCHI:

- PasnuaHbIe GyHKINN aKTHBAMU B HEHPOHHOM CETH.

- O6o3Ha4YCHUS B HEUPOHHOH CETH.

- ITocTpoeHue HEMPOHHOM CETH C OJJHUM CKPBITBIM CIIOEM.

- O6GyycHUEe HEHPOHHOM CETH C OJTHUM CKPBITBIM CJIOEM.

- [Ipssimoe 1 0OpaTHOE pacpocTpaHeHUe 10 HEWPOHHOW CETH C OJHUM CKPBITHIM CIIOEM.
- CKpBITHIi c110i1 HEHPOHHOM ceTH.

- CiryuaiiHas MHMLIMAIN3AIS TapaMeTpoOB HEHPOHHOI ceTH.

['ny©okue HelipoHHBIE CeTH

PaccmarprBaeMBIe BOIIPOCHL:

- Hcnione3oBaHue pe3ysIbTaToB IPSIMOTO PAacpOCTPAHSHHUS ISl BEIYUCICHUS TPAJAUCHTOB IIPH 00paTHOM
PacIpoCTpaHEHWH N0 HEHPOHHOM CEeTH.

- IToctpoenue L-cinoiiHOM HEHPOHHOM CETH.

- O0yuenue L-cioitHoi HEHPOHHOM CeTH.

- Paccmotpenue riry00oKoM HEHPOHHON CETH B KOHTEKCTE CTPOUTEIBHBIX OJIOKOB.

- Crioco0 MpoBepKH pa3MEPHOCTH MaTPHUI] U BEKTOPOB JIJIsl IPOBEPKH KOPPEKTHOCTH pean3aliu
HEUPOHHBIX CETEH.

- [loHuManue posi runeprnapaMeTpoB B riry0OKOM 00y4YEeHHH.

l'unepnapameTpsl, peryaspusanus 1 ONTUMH3ALUS B IITyOOKOM 00y4eHUH
PaccmaTprBaemble BOTIPOCHI:

- [IpakTHyeckne aceKThl TITy00KOro 00ydeHus

- [IpoBepka BEIYHCIEHUH TPaJHEHTOB.

- Mcue3sHoBeHME U B3PBIB IPAJUCHTOB.

- MHuupmanu3anus napaMmeTpoB.

- Metoas! peryiasipusanyu.

- Pa3nenenue Be1OOpKH Ha BEIOOPKH AJIs1 00YUEHUS, BaJIUIAIIMHA U TECTHPOBAHUSI.

- MccnenoBanme BUIOB MHULMANN3AIINH [TAPaMETPOB B OTHOIICHUH UX BIMSHUS HA PE3yJIbTaT.
- Cmemenue u pasodpoc.

-[TepeoGydenue u He0OOyUYEHHE.

AHFOpI/ITMLI OIITUMMU3AIINHN.
PaccmaTprBaemble BOIIPOCHL:

- CxopocTh 00y4eHus 1 e€ MPenMyIIecTBa.
- Metox onrrumusaruu - Gradient Descent.
- Meton onrumusarm — Momentum.

- Meron ontumuzaiu — RMSProp.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- Meton ontumusanuu — Adam.

- CToXacTHYeCKUi, MUHU-TIAKETHBIN U MaKeTHBIN IPaueHTHBINA CITyCK.
- HacTpoiika runeprnapaMeTpoB, HakeTHass HOpMaIu3alus

- 'unepnapaMeTpbl HEHPOHHOM CETH U CIIOCOOBI UX HACTPOUKH.

CBepTouHbIC HEHPOHHBIE CETH

PaccmaTpuBaemble BOIIPOCHI:

- OCHOBBI CBEPTOYHBIX HEHPOHHBIX CeTeH

- Omeparus CBEPTKH.

- Omeparus myTuHTa.

- OCHOBHBIE OTIEpaLliN CO CBEPTOYHON HEHPOHHOM CETHIO.

- [TocTpoeHue cBepTOUHON HEHPOHHOH ceTU IS 3a1a4u KIacCH(DUKAIIIH.

['myGokue CBEpTOUYHBIC CETH

PaccmaTpuBaeMble BOIIPOCHI:

- Peanusanus n monnmanue ResNet.

- [Iponiecc B3auamopeiicTBus ¢ github mist ncnonp30Banms npenoOydeHHBIX HEHPOHHBIX ceTel (transfer
learning).

- Crioco0Bl YMEHBIICHHS pa3MEPHOCTH JUIsl YCKOPEHUs 00ydeHus ¥ yMeHbIIeHus 3¢ dekra nepeodbydeHns
HEHUPOHHOMU CEeTH.

- [Toctpoenue riry0oKoit HEHPOHHOI CETH ¢ UCTIONBb30BaHIeM OuOmoTekn Keras.

I[eTeKTI/IpOBaHI/Ie 00BEKTOB

PaccmaTrpuBaeMble BOIIPOCHI:

- OCHOBHEIE OIpeaAC/ICHUA, HCO6XO]11/IMI)I€ JJIA peIICHU 3ala4u JETCKTUPOBAHUA O61)6KTOB.

- Knaccudukarnys oCHOBHBIX 110/1331a4: JIOKAJIM3alus 00bEeKTa, JETEKTHPOBaHNE 00BEKTa, MOUCK OTIOPHBIX
TOYEK.

- [IpuHIMOBI pa3MeTKH N300pakeHUH JUTS PEIICHHS 33/1a91 O IETEKTHPOBAHUN OOBEKTOB.

- [locTpoenne HEHPOHHOH CeTH AT AETEKTUPOBAHNUS H JIOKAJIH3ALMH 0O0BEKTOB Ha N300pakeHNH.

10

Pacnio3naBanue nuig
PaccmarpuBaembie BOIPOCHL:
- [TocTanoBKa 1 00OBSICHEHUE 337a4H PACIIO3HABAHUS JIUII.

11

Crunesas TpaHcpopmanus N300paxeHus
PaccmarpuBaembie BOIPOCHL:
- [locranoBKa 1 00BsSICHEHNE 3a7]a4K CTHIEBOH TpaHCHOPMAIMN U300paKEHHUH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HanmenoBanmue nmabopaTopHbix paboT / KpaTKoe cojiepKaHue

Co3panne MOJICIIM Ha OCHOBE JIOTHCTHYCCKOU perpeccuun 1mo paCrno3HaBaHUIO 00BHEKTOB

Ha U300pakeHUU.
B pesyinbTate paboThl CTYACHTBI 0TPa0baThIBAIOT YMEHHE CO31aBaTh MOJEIH Ha OCHOBE JIOTMCTUYECKON
pErpecuu 1o pacro3HaBaHUIO0 0OBEKTOB Ha H300paKEeHHE.

COB,Z[aHI/IC MOACIHN HeﬁPOHHOﬁ CCTU C OAHHUM CKPBLITBIM CJIOCM W aHaJIn3 eé pa6OTLI B

CpaBHCHHHU C JIOTUCTUYECKOMH perpeccun.

B PE3yJIbTAaTC BBINIOJHCHUSA na60paTopH0171 pa6OTLI CTYACHT 0Tpa6aTI)IBa€T YMEHUEC CO3/1aBaTh MOACIN
HeﬁpOHHOﬁ CCTHU C OAHUM CKPBLITBIM CJIOEM U MOJYYaCT HABBIK aHAJIU3a €€ pa6OTI)I CpaBHHBasA C
JIOTHCTHYECKOMI perpecun.
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HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue

Coznanue MOJIeNId Ha OCHOBE IITyOOKOM HEHPOHHOM CETH C THOOBIM KOJTHYECTBOM CIIOCB

AJI1 pCHICHUA 3a1a4i paCliO3HaBaHUA 00BEKTOB Ha I/1306pa}KeHI/II/I.
B pesynbrate paboThl CTYACHT OTpadaThIBACT YMEHUE CO3/IaBaTh MOJIENIM HAa OCHOBE TIIyOOKOH HEHPOHHOM
CETH C JIIOOBIM KOJIMYECTBOM CJIOEB JUIsl PEILICHNUS 3a]a4 Paclo3HaBaHUs 00BEKTOB Ha N300paKEHHH.

4 |HccienoBanue
B pesynbraTte BRIIOITHEHUS pabOTHI CTYIEHT OTpabaThIBACT YMEHUE HCCIIE0BATh IMPOIIECCH BEIOOPA
HamIy4dlleld HHULMAIU3alu1 BECOB B HEMPOHHOM CETH, KOTOPBIN O3BOJIUT YJIYULIUTh U YCKOPUTh
mporiecc OOYUICHNUS; IBICHUS «IIePEOOYUCHUN» U «HET000YUICHNE; METOABI PETYIIAPU3ALINH; TIPOLIECCHI
MIPOBEPKH KOPPEKTHOCTH pabOTHI METOIa 0OPATHOTO PACIIPOCTPAHECHHUS OIIHOKH.

5 |Peanuzanms u UCcCleJOBaHUE PA3TMYHBIX METOIOB onTuMu3anuu (Momentum,
RMSProp, Adam), KoTOopbI€ MMO3BOJIAIOT YBEJIIMUNUTH CKOPOCTh OOYUECHHS M TOCTHYb
HaWJIy4dIIero 3Ha4eHus PYHKIIUN TOTEPb.

B pesynbraTe BHIMONHEHUS paOOThI CTYICHT OTpabaThiBacT YMEHUE Peali3aliy U UCCIICIOBAHUS U
U3y4aloT pa3yinuHble MeTobl onTuMu3anud (Momentum, RMSProp, Adam), koTopbie O3BOJSIOT
YBCJINYUTL CKOPOCTH 06y‘IeHI/I$I 1 JOCTUYb HAWTTYYIICTro 3HaUCHUA (I)yHKI_II/II/I NOTEPb.

6 |HccaenoBanue cucremsl/ppeiiMBopka rirydbokoro o0yuenust TensorFlow.

B PE3yJIbTAaTC BBINIOJTHCHUA pa6OTbI CTYACHT NOJIY4aCT HaBbIKU BJIAJICHUSA CHCTEMOH 110 FHY6OKOMY
obyuenuro TensorFlow.

7 |MccrnenoBanue pa3aIudHBIX CIOEB CBEPTOYHOM HEMPOHHOM CETH U peaM3alys rporecca
€€ MOCTPOEHHS.
B pesynbraTe paboThl CTYJCHT OTpabaThIBACT YMEHUE UCCIICAOBAHTE OCHOBHBIC CJIOH CBEPTOUYHOM
HEHUPOHHOMW ceTH (CBEPTKH, MyJIMHTA, TIOJTHOCBS3HBIN) U pearn3aius npouecca e€ IoCTPOCHHS.

8 |HeiiponHnas cetb ResNet.
B pesynprarte BRIIOTHEHUS Ta00paTOPHOH pabOTHI CTYICHT N3ydaeT HelpoHHYTO ceTh ResNet.

9 |CeprouHas HEHpPOHHAsS CETh, KOTOPAsk MOXKET JIETEKTUPOBATH OOBEKTHI HA
U300paKEHHH.

B pesynbrare BeIMOIHEHHUS PaOOTHI CTY/IEHT H3y4aeT 0COOEHHOCTH CBEPTOYHON HEHPOHHOW CETH, KOTOpast
MOJXKET JETEKTHPOBATh OOBEKTH HA H300PAKEHUH.

10 |ITocTpouTh CBEPTOUYHYIO HEHPOHHYIO CETh B paMKaXx 3a/1aul paclio3HaBaHUS JIUII Ha
M300paXKeHUH.

B pesynbrate paboThI CTyIeHT OTpabaThIBACT yMEHHE CTPOUTH CBEPTOYHBIC HEHPOHHEIE CETH B PaMKax
3a/1a4u pacrio3HaBaHUs JIUI] HA I/I306pa>KCHI/II/I.

11 |ITocTpouTh CBEPTOUHYIO HEHPOHHYIO CETh, B paMKaXx 3aJlayd CTUJIEBOU TpaHchopmauu
U300paskeHMsl.

B pesyinbTate BbINOIHEHHS 1a00PAaTOPHON pabOThl CTYIEHT OTpabaThiBaeT yMEHHE CTPOUTH CBEPTOUYHYIO
HeﬁpOHHyIO CCTh, B paMKax 3aJla4un CTHUJIEBOM TpaHC(i)OpMaHI/II/I I/I306pa)K6HI/I$I.
4.3. CamocrosiTenbHas padoTa 00y4darOImuXCs.
Ne
Bun camocrositensHoi# paboTh
/1

1 |W3ydeHue AOMOIHUTENBHOMN JIUTEPATYPHI.

2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.

3 |BeimonHeHUE KypcoBOid PabOTHI.

4 | BeinosiHeHHe KypcoBOi pabOTHI.

5 | [loaroroBka K MpOMEKyTOYHOU aTTECTALIUU.




6 | [loaroroBka K TeKyIiemMy KOHTPOJIO.

4.4. IlpumepHbIil IepeYeHb TeM KypCOBBIX padoT

1. L-cnoiinHas HelipoHHas ceTh. [Ipsamoe u oOpaToHOE pacpocTpaHeHue 1o
CETH.

2. HccnenoBanue mpouecca ynpaBlIeHUS M HACTPONKU TUIIEpIapaMeTpoB
HEUPOHHOM CETH.

3. Dropout — meTo1 perysipu3aii HEUPOHHOM ceTh

4. Pacno3HaBaHMe JMII Ha M300paXKEHMHM C UCIOJb30BaHUEM CBEPTOUHOU
HEUPOHHOM CETH.

5. CruneBasg TpaHchopMalus H300paKEHUS C TMOMOIIBIO CBEPTOUYHOU
HEVUPOHHOM CETH

6. lccnenoBanue MeTOI0B ONTHMHU3ALMU U PA3HOBHIHOCTEN IPaIMEHTHOIO
CITyCKa

7. Jloructuyeckas perpeccus, Kak CTpOUTENbHBIN 070K HEMPOHHOI ceTH

8. MeTo b1 60pBOBI ¢ HECOATAHCUPOBAHHOM BBIOOPKOIA
9. Ceéprounas HelipoHHAs ceTh. [IpsMoe 1 0OpaTHOE pacpOCTpPaHCHHE.
10. Pa3HOBUIHOCTH CBEPTOUYHOM HEUPOHHOM CETH.

11. ResNet

12. JlerekTupoBaHME U JIOKAIW3alusi OOBEKTOB C HCIOJIb30BaHHE
CBEPTOUYHBIX HEUPOHHBIX CETEH.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS WCIOJIB30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne

n/n

bubnmnorpaduueckoe onucanue Mecro nocryna

1 [Toctpoenue rpaduxos u auarpamm B Excel H.H.
3onbaukoBa, JI.H. Jlorunosa, A.M. Cappornos M.: MUUT , HTB PYT(MUMNT)
2017

2 Pa6ota B cpene Microsoft Excel H.H. 3onsuukoBa, JI.H.
Jlormaosa M.: MUUT , 2012 HTBb PYT(MUNT)
1 CocraBrieHre OTYETHOM JOKYMEHTAIIUH 1O PEHIEHHBIM
3a/1a4aM aJrOpPUTMHU3AIMA U IporpaMmupoBanus A.U. HTB PYT(MHMUT)
Cadponos, H.H. 3onsuukosa, B.I'. HoBukos M.: MUUNT ,
2018

2 MeToanueckue ykazaHusl K JJaOOpaTOpHBIM padoTaM U

NPAKTUYECKUM 3aHATHAM 110 quciummaaM «Mapopmartukay, | HTh PYT(MHNT)
«MaTeMaTHIeCcKoe MOJIETTMPOBAHMEY JUIS CTYIEHTOB

cnenuanbHocTel "YnpaBieHue u nHpopMaTUKa B




TEXHUUYECKUX cucTteMax", "MeTponorus 1 MeTpoIoruaeckoe
obecnieuenue". Yacte 1. OcHOBHBIE IPUEMBI paOOTHI B
Mathcad. Tekcrossiit pegakrop H.H. 3onbpnukosa, JI. 1.
HoBoxpewenosa, B.U. Ypaun M.: MUNT , 2003

3 Meroanyeckue yka3zaHus K 1a00paTOpHbIM paboTaM U
NPAaKTUUECKUM 3aHATUAM 1o qucuuminaaM «Mudopmatukay», | HTb PYT(MUKT)

«Marematndeckoe MozieiupoBanuey. Yactb 2. OCHOBHBIE
npuemsl paboTel B Mathcad. Apudmerndeckue onepanuu u
¢ynkuun H.H. 3onpaukoBa, JI.JI. HoBokpemenosa M.:
MUWUUT , 2006

4 Paborta c ¢aitnamu B npuxaaseix nporpamMmax H.H. HTB (yu.3)

3onpHuKOBa, JI.H. BopoobeBa; MUNT. Kad. "Ynpasienue u
uH(pOopMaTHKa B TEXHUYECKUX cucTteMax' OIHOTOMHOE
n3manne MUNUT |, 2008

5 Cucremsl cunciienus H.H. 3onpaukosa; MUNUT. Kad. HTB (yu.3)
"Vrpasienue u nHPOPMATHKA B TEXHUUECKUX cUcTeMax"
Onuoromuoe nsganue MUUT , 2005

6. IlepeueHb COBpPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odurmaneuseiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru).

O6pa3zoBarenbHas miatdopma «FOpaiit» (https://urait.ru/).

O6mme wuHpOpPMAIMOHHBIE, CIPABOYHBIE M  TOUCKOBBIE  CHUCTEMBbI
«Koncynbrant [Lrocy, «I"apanT.

DIIEeKTPOHHO-0MOIMOTeYHAS cucTtema W31aTeIbCTBA «JIanby»
(http://e.lanbook.com/).

DnekTpoHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

/. llepedyeHb JNHIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
MpOrpaMMHOT0 OOECTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

Microsoft Internet Explorer (uiiu apyroi 6paysep).
Oneparrionnas cucrema Microsoft Windows.
Microsoft Office.

Microsoft Visual Studio 2015

Microsoft Visio

National Instruments LabView He Hmke Bepcun 6.1
MathCAD ne Hmxe Bepcuu 14.



8. Omucanne MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

YyeOHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PYI0BaHU.

9. ®opma MPOMEKyTOUHON aTTECTAITIH:

KypcoBas pabora Bo 2 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OreHOYHBIE MaTepHUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TTPOMEKYTOTHOM
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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