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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Hensamu ocBoeHust ydeOHOM aucCIUIUIMHBI (Moayisa) «WHbopmanmoHHbIE
TEXHOJOTHH YIPABICHUS B TEXHUYECKUX CHCTEMax» SIBISIOTCS (OPMUPOBAHUE Y
O0y4arolmuxcss CHUCTEMHO-MH()OPMAIIMOHHOTO B3IMUIAJa HAa MHUP, BKIIOYAIOIIErO
abcTparupoBaHue, MOJCTUPOBAHUE U AITOPUTMUYECKOE MBIIUIICHUE, 0OecrieueHne
MIPOYHOT'O OBJIAJICHUS 00YYAIOIIMMHUCS OCHOBAMU 3HAHUHM U IIPAKTUYECKUX HABBIKOB
ANITOPUTMU3AIMHU 33/1a4 U MPOTrpaMMHUPOBAHUS B MaKETaX MPUKIAIHBIX MPOTPaAMM,
O(QUCHBIX PUIIOKEHUSIX, & TAKXKE B cpesie rpaduyecKoro mporpaMMHUpPOBAHHUSL.

OcHoBHOI 3amayeil u3ydyeHus ydeOHOM aucuuruiuHbl <« HbopmalmonHbie
TEXHOJOTHH YIPaBICHUS B TEXHHUUYECKHUX CHUCTEMax» SBISETCS (POPMHUpPOBAHUE Y
00y4aromerocss KOMNETSHIINNA TS CIASAYIOUMX BHIOB JACSITEIbHOCTU: - TPOEKTHO-
KOHCTPYKTOPCKOHM; - Hay4YHO-HCCIIEOBATEIbCKOM. JlMCUMIIMHA TpeaHa3HaYeHa
JUISL  TIOJIy4eHHs  OOy4alollMMHCS ~ 3HAaHMM  JJIA  PEIICHUS  CIEIYIONIUX
npo(ecCHOHANBHBIX 3a/1a4 (B COOTBETCTBUU C BUJIAMHU JIEATEIBLHOCTH): MPOEKTHO-
KOHCTPYKTOPCKasl AESITENbHOCTD: - (POPMYIMpOBaHUE LIETEH MPOEKTa, KPUTEPUEB U
CHOCOOOB  JIOCTMXKEHUS IIeJIel, IOCTPOEHUE CTPYKTYpbl HX B3aUMOCBS3EH,
BBISIBJICHUE MPUOPUTETOB PEIICHHS 3a/1ay; - pa3padoTKa 0OOOIIEHHBIX BapHAHTOB
pelieHusi MpoOJeMbl, UX aHalu3, MPOTHO3HUPOBAHUE MOCIEACTBHUMA, HAXOXKICHHUE
KOMIIDOMHCCHBIX ~ PEIIEHHWH B  YCIOBHSIX  MHOTOKPDUTCPHAIBHOCTH U
HEOMPEAICNEHHOCTH, IUIAHUPOBAHHWE peaju3alliid MpPOEKTa; - HCIOJIh30BaHHUE
KOMIBIOTEPHBIX TEXHOJOTUH B TPOEKTHO-KOHCTPYKTOPCKOM JESATENBbHOCTH; -
IPOEKTUPOBAHUE PEUICHUH, COOTBETCTBYIOLUIMX COBPEMEHHBIM JIOCTHXKEHUSM
HAyKW U TEXHUKH, - pa3pabOTKa MPOEKTHON M KOHCTPYKTOPCKOM JTOKYMEHTAaIlUU
JUIS pelieHust 3adad; - pa3paboTka, COTIacoBaHWE W TOJATOTOBKA K BBOAY B
NEUCTBUE TEXHUYCCKUX PETJIaMEHTOB, JPYTrHX HOPMATHUBHBIX JOKYMEHTOB U
PYKOBOZSIINX MAaTEPHAaNiOB, CBA3aHHBIX C MPOEKTUPOBAHHMEM, OJKCIUTyaTallued U
TEXHUYECKUM OOCITY)KMBaHHWEM pEIICHHBIX 3a/ad; Hay4YHO-HCCIeI0BaTEIbCKAs
NeSATEIbHOCTh: - COOp Hay4HOW HMH(pOpPMAIUU, TMOATOTOBKA 0030pOB, aHHOTAIIHM,
cocraBieHne pedeparoB u ordeToB, OubIMorpaduii, aHamu3 WHGOPMAIMH TIO
O00BEKTaM HCCJIEI0BaHUs; - aHAIW3 U MHTEPIpPETAlsl Ha OCHOBE CYILECTBYIOLINX
HAYYHBIX KOHIEMIUN OTHEIbHBIX SIBICHUH W TMPOIEeccoB ¢ (HOPMYyITUPOBKOU
apTyMEHTHPOBAHHBIX YMO3aKIIOUYCHUH W BBIBOAOB;, - TMPOBEICHUE HAyYHBIX
UCCIICIOBAaHWA B  OTHCNBHBIX  OOJACTSAX, CBSI3aHHBIX C  OpraHM3aIen
MPOCKTUPOBAHUSI, HICTOPUEH HAYKW U TEXHUKH, - y4aCTHE B HAYYHBIX TUCKYCCHSIX U
MpoLIeTypax 3alllUuThl HAYYHBIX PaOOT pa3IUYHOTO YPOBHS, - BBICTYIUICHUE C
JOKJIaJIaMH U COOOIICHUSMHU 10 TEeMaTHUKE MPOBOJIUMBIX HCCIICIOBAHUI; - aHAIH3
COCTOSIHUSI M AMHAMUKH OOBEKTOB AESITELHOCTU C UCIIOJIb30BAHUEM HEOOXOIMMBIX
METOJIOB M CPEACTB aHajin3a, MOJCIUPOBAHUE WCCICAYEMbIX SBJICHUA WIA



IIPOLIECCOB C UCIIOJIb30BAHUEM COBPEMEHHBIX BHIUMCIUTEIBHBIX MAIIMH U CUCTEM, a
TaKXe KOMITBIOTEPHBIX MPOTpaMM; - pa3paboTKa MporpaMM U METOIUK HCIIBITAHUI
00BEKTOB, pa3pabOTKa MPEIJIOKEHUNW 110 BHEAPEHUIO PEe3yJIbTaTOB HayYHBIX
HUCCIIeI0OBaHUMH.

2. [Inanupyemblie pe3ynbTaTbl 00yYeHHS IO TUCHUILIMHE (MOIYJIIO).

[lepeyenb (GoOpMUpPYEMBIX pPE3YyJIbTaTOB OCBOEHHS  00pa30BaTEIbHOM
porpaMMbl (KOMIETEHIIN) B pe3yabTaTe 00yUYeHHs 10 AUCUUTUINHE (MOJIYIIIO):

K-8 - Cmoocoben pa3pabaTbiBaTh METOAUYECKOE, HH(POPMAIMOHHOE,
MaTeMaTHYeCKOe, MPOrpaMMHOE U ammaparHoe 00ecreyeHre aBTOMaTU3NPOBAHHBIX
CpEICTB OOyUYEHUS U MOBBIIIECHUS KBATM(UKAIUKA 00ydaroInXcs;

INK-11 - CnoocobeH K TOATOTOBKE U OCYIIECTBICHUIO TOBBIIICHUS
KBaJIM(UKALMK KaJpOB BBICHIEH KBaNU(UKALKUK, B TOM YHUCIE C UCIOJIB30BAHUEM
COBPEMEHHBIX METOJIOB U TEXHOJIOTUI 00y4EHHUS;

IK-17 - CiocoOeH aHanu3upoBaTh HAIMOHAIBHBIA U MEXTYHAPOIHBIN OIbITA
pa3zpadotku u BHeapenus ACVYII.

OOyueHue 1O JUCHUIUIHHE (MOJIYJI0) TMpearojiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics Oyaer:

3Harh:

- HOPMaTUBHO-TIPABOBbIE JJOKYMEHTBI

- MpPOrpaMMHOE, alapaTHOE OOECHeYeHHEe aBTOMATHU3UPOBAHHBIX CPEACTB
OoOy4eHHMsI ¥ MOBBIIIEHUS KBAIU(PHUKALMK 00YyHaIOLIUXCS

Ymersb:

- Pa3pabaTeiBaeT y4eOHO-METOMYECKUE MaTEpHabl JUIsi 00yJaronuxcsl Ha
OCHOBE MMPOAHATU3UPOBAHHBIX JIAHHBIX.

- PazpabarbiBaer Meroanueckue W y4deOHbIE MaTepHalibl JJisi oOecrieueHus
MOBBINICHUS KBATU(UKAITUU KaJIPOB.

- OcymiecTBuseT TOBBIMICHHE KBaTU(UKAIIMU KaJAPOB C TPUMEHECHUEM
COBPEMEHHBIX METOOB U TEXHOJIOTUN 00yYEHHSI.

- ®opmynupyer kputepun kauecta ACVYIIL.

Baangern:

- HaBBIKAMH aHajn3a y4eOHBIX 3aHATH W 00pa30BATENBHBIX MOTPEOHOCTH
O0y4JaroImxcs, TpeOOBaHUS HOPMaTHBHO-METOIMUCCKUX JIOKyMEHTOB,
OTEUECTBEHHBIN U 3apyO0eKHBIN OIBIT, TPEOOBAHUS PBHIHKA TPY/IA.

- HaBbIKaMM aHajM3a cyniecTByromux padpadorok ACVYII.



3. O6beM AUCIUTIIUHBI (MOITYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh IUCHUIUIMHBI (MOIYJis) cocTaBiaser 7 3.e. (252
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHON MPOTPAMMBbI Ha MHBIX YCIOBHSIX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIT
Bcero | Cemectp Ne2

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 48 48
B toMm uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 16 16

3.3. O0beM AMCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATENbHON padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl O0O0ydarouumxcs ¢
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPHU  IPOBEICHUU
IPOMEXYTOUHOM arrecTanuu cocTaBiser 204 akaneMuyeckux yaca (OB).

3.4. Ilpu oOy4eHun 1Mo UHIMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOyYeHUHU, 00beM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pPeain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aronIuxcs, a Takke B popme
KOHTAaKTHOM paboThl OOyYarolIMXcs C MEeAarornyecKuMu pabOTHUKAMH W (WJIH)
JUIAMH, TPUBJIEKAEMBIMU K peau3alii 00pa30BaTENbHONW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHI / KPATKOE COJIEPKaHNE
/T

1 [HeiiponHsle ceTu u riayookoe oOyueHue.

PaccmarpuBaemble BOIPOCHI:

- Benenue B riry0okoe oOydueHue.

- [Ipumenenwne rimy60Koro 00y4eHus B 3a1a4e O0YICHUS C YUUTEIEM.

- OcHOBHBIE THIBI HeHPOHHBIX ceTell (Hampumep, CNN u RNN) 1 3amauu, 111 KOTOPBIX OHU MIPEIHA3HAYCHBI.

- TenaeHmu pocra riry0oKoro o0ydeHusI.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- [IprmMeps! KeiicoB ¢ anropuTMaMy Ha 06aze pa3IMYHBIX THUIIOB HEMPOHHBIX ceTeil. BBeaenune B Python.

OCHOBBI HEHPOHHBIX CETEH

PaccmaTpuBaemble BOIIPOCHI:

- [ocTanoBKka 3a1a4u JUIs JIOTHCTHYECKOH PErpecCHH.

- Merop rpaiueHTHOTO CIYCKa B KOHTEKCTE JIOTHCTHIECKOH PErpeCCHH.

- Jlorucrudeckas perpeccus Kak CTPOUTENBHBIN OJIOK HEHPOHHOU CEeTH.

- Berunciurensabie Tpadbl.

- [Ipon3BosHast IO BEIYMCIUTENBEHOMY Tpady.

- Jupyter Notebook. OcHOBHBIE ATAITBI TOCTPOCHUS MOJEIEH MAIIMHHOTO 00yYeHHS.
- BexTopu3anus BEIYUCICHUII.

- 3HaKOMCTBO ¢ OubaHOTEKOH Numpy.

Hermybokue HEeHpOHHBIE CETH

PaccMarpuBaeMble BOIPOCHL:

- PasnmuaHble GyHKINN aKTHBALMU B HEHPOHHOH CETH.

- O603Ha4YeHUs B HEUPOHHOH CETH.

- [locTpoenne HEHPOHHOM CETH C OTHAM CKPBITHIM CIIOEM.

- O0y4eHre HEHPOHHOM CETH C OTHUM CKPBITHIM CIOEM.

- [Ipssimoe u oOpaTHOE pacrpocTpaHeHNE 0 HEHPOHHON CETH C OJHUM CKPBITHIM CIIOEM.
- CKpBITHIH c110i1 HEHPOHHOM ceTH.

- CiryyaiiHas HHULIMAIN3AIUs TapaMeTpoB HEHPOHHOI! ceTH.

['myOokue HelpOHHBIE CETH

PaccMarpuBaeMble BOIPOCHL:

- Mctionp30BaHme pe3yabTaToOB MPSIMOTO PACTIPOCTPAHSHNUS JUTA BBIYHCIICHHS TPAAUEHTOB IIPHU 00paTHOM
pacmpocTpaHeHUH 110 HEHPOHHOH CeTH.

- [TocTtpoenue L-cnoliHoil HEHPOHHOII ceTu.

- O0yueHune L-ciioifHO# HEHpOHHOW CeTH.

- PaccMmoTpenue riry0oKoit HEHpOHHOM CeTH B KOHTEKCTE CTPOUTENILHBIX OJIOKOB.

- Croco6 mpoBepKH pa3sMEPHOCTH MaTPHUI] U BEKTOPOB IS IPOBEPKH KOPPEKTHOCTH PeaTH3aliii HEHPOHHBIX
CeTen.

- [lornManue poiu TumnepnapaMeTpoB B IIyOOKOM 00y9IEeHUH.

['nneprnapaMeTpsl, peryisipu3aius 1 ONTUMHU3ALMS B ITyOOKOM 00y4eHUn
PaccmaTpuBaemble BOTIPOCHI:

- [IpakTHyeckne aceKThl TITyOOKOTo 00ydeHNs

- [IpoBepka BEIYHCIEHUH TPaJHEHTOB.

- VicuesHoBeHune 1 B3pHIB IPaJUEHTOB.

- annmanusanust napamMeTpos.

- Merons! perynaspusanyu.

- Pa3nenenue BoIOOpKH Ha BEIOOPKHM AJIs 00YUEHNUS, BATUAAIINH U TECTHPOBAHUS.

- MccnenoBanme BUIOB MHULIMAIN3AIINH [TAPaMETPOB B OTHOIICHUH UX BIMSHUS HA PE3YNbTaT.
- Cmemienue u pazobpoc.

-Ilepeobyuenue u Hemo0OyUEHHE.

AJ'IFOpI/ITMI)I OIITUMMU3AIINHN.

PaccmarpuBaembie BOIPOCHI:

- CkopocTh 00y4YeHUs 1 €€ IPEeHMYIIeCTBA.

- Meton ontumusanuu - Gradient Descent.

- Merox ontumm3aruu — Momentum.

- Meron ontumuzaiu — RMSProp.

- Meron onrtumm3aru — Adam.

- CToxacTH4YeCcKi, MUHA-TIAKETHBIM U MTAaKeTHBINA TPaIUCHTHBIN CITYCK.
- HacTpoiika runeprnapaMeTpoB, NaKeTHAs] HOpMaJTU3a1us




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

n/n
- 'nnepnapameTpbl HEHPOHHOM CETH U CIIOCOOBI X HACTPOUKH.
7  |CBepTOYHBIC HEUPOHHBIC CETH
PaccMarpuBaeMble BOIIPOCHL:
- OCHOBBI CBEPTOYHBIX HEHPOHHBIX CeTeil
- Omeparnus CBEPTKH.
- Oneparus ImyJTuHTa.
- OCHOBHBIE OTIEPALIUH CO CBEPTOTHOHN HEHPOHHOMW CETHIO.
- [locTpoenne cBepTOYHON HEUPOHHOM CETH [UIA 3aJa9H KIIACCH(PHUKALINN.
8 |['mybGokwue cBEpTOUHBIE CETH
PaccMarpuBaeMble BOIIPOCHL:
- Peanuzanus u nonnmanue ResNet.
- IIpouecc B3anamonecTus ¢ github ais HcoNB30BaHus MPeI00yICHHBIX HEHPOHHBIX ceTel (transfer
learning).
- Crioco0B! yMEHBIICHHS Pa3MEPHOCTH IS YCKOPEHHs 00ydCeHHS M yMEHBIIEHHS d(dekTa mepeodydeHus
HEHPOHHOMU CETH.
- [ocTpoenne riryOoKoit HEHPOHHOM CETH ¢ HCIONIb30BaHNeM OnbaoTekn Keras.
9 |/lerexTupoBaHue 0OBEKTOB
PaccMarpuBaeMble BOIIPOCHL:
- OCHOBHEIE OIpeaAC/ICHUA, HCO6XOZ[I/IMI>Ie IJIA pelICHU 3ala4u JETCKTUPOBAHUA 00BEKTOB.
- Kinaccudukanys OCHOBHBIX MOA3a/1a4: TOKAIH3AUsI 00BEKTa, AETEKTUPOBAHHE 00BEKTA, TOUCK ONOPHBIX
TOYeK.
- [IpuHUMDBI pa3MeTKH U300paXkeHUH It pelIeH s 33/1a41 O IETEKTUPOBaHUH 0OBEKTOB.
- ITocTpoeHre HEHPOHHOM ceTH I IETCKTHPOBAHNUS U JIOKATM3alid 00BEKTOB Ha H300pasKeHHIL.
10 |Pacno3naBanune mun
PaccMarpuBaeMbie BOTIPOCH:
- [TocTaHOBKa 1 OOBSICHEHHE 33/1aYX PACIIO3HABAHYIS JIHIL.
11 |CruneBas Tpancopmarus H300paxeHus
PaccmarpuBaemble BOIPOCHL:
- ITocTanoBKa U 0OBACHEHHE 3a/1a91 CTHIICBOH TpaHC(HOPMALMHU U300PaKEHUIA.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
W HaumeHnoBaHue 1a00paToOpHBIX paboT / KpaTKoe CofiepKaHue
1 |Coznmanue Mojen Ha OCHOBE JIOTUCTHYECKOM PErpecCHy 1Mo pacro3HaBaHUIO OOBEKTOB HA
U300paXKeHHH.
B pesynbTaTte paboTh CTYJEHTH OTPabaThHIBAIOT YMEHUE CO3JaBaTh MOJIEIH Ha OCHOBE JIOTHCTHIECKON
perpecus 1o pacro3HaBaHUIO 0OBEKTOB Ha H300paKeHHE.
2 CO3,Z[aHI/Ie MOACIHN HCI>'IPOHHOI>'I CCTU C OAHUM CKPBITBIM CJIOEM U aHAJIN3 eé pa6OTLI B
CpaBHCHHHU C JIOTUCTUYECKOMH perpeccun.
B pe3ysbTaTe BHIIONHEHNMS 1ab0paTOpHOil paGoThI CTY/ACHT OTPabaThIBACT YMEHHE CO3/1aBaTh MOICIIH
HEIPOHHOM CETH ¢ OJJHUM CKDPBITHIM CIIOEM U IOJTy4aeT HaBBIK aHAIIN3a e¢ pabOoThl CPaBHUBAS C
JOTHCTHYECKOH perpecuu.
3 |Co3nmaHue MO/ICITH HA OCHOBE ITYOOKOH HEHPOHHOMW CETH C JTFOOBIM KOJIMYECTBOM CIIOEB

JUISL peIlIeHUs 3a]1a4M pacro3HaBaHMsl 0ObEKTOB Ha N300pakeHUH.
B pesynbrare paboThl CTYACHT OTpadaThIBa€T YMEHHE CO3/1aBaTh MOJIETH Ha OCHOBE TIIyOOKOH HEHpOHHOM
CeTH C JIIOOBIM KOJMYECTBOM CIIOEB JUIsl PEILICHNUS 3a/]a4i Paclio3HaBaHUsl 00bEKTOB Ha N300paKEHHH.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

/11

4 |\UccnenoBanue
B PE3YIbTATC BBINIOJIHCHUSA paGOTLI CTYACHT 0Tpa6aTI)IBaeT YMEHUEC UCCIICAOBATH MPOLCCChL BI)IGOpa
Hannqueﬁ HWHUIUaJIn3aluu BECOB B HeﬁpOHHOﬁ CCTH, KOTOpLIfI TMO3BOJIMT YJIYYHIUTh U YCKOPUTH MPOLECCC
O6y‘I€HI/IH; SABJICHUS «nepeoqueHI/m» u ((He[[OO6y’~IeHI/IC)>; MCTOJbI pETyJIApru3aliui; NpoucCChl IPOBEPKU
KOPPEKTHOCTH pa6OTI)I METoaa O6paTHOl"O pacrnpoCcTpaHCHUs OIIMOKH.

5 |Peanuzauus u vicciieqoBaHUE Pa3IMdYHBIX METO10B onTuMu3auu (Momentum, RMSProp,
Adam), KOTOpbIE O3BOJISAIOT YBEIUYUTH CKOPOCTh OOYUICHHUS U JOCTUYD HAUTYUIIIETO
3Ha4YeHUs QYHKINU TOTEPb.

B pesynprarte BRIIOTHEHUS pabOTHI CTyIEHT OTpabaThIBACT YMEHHE peali3alliiil U UCCIIEIOBAaHHS H H3Y9al0T
pa3nmmanbie MeToAb! onTuMu3anui (Momentum, RMSProp, Adam), KoTopbie TIO3BONISIOT YBEIHYUTD
CKOPOCTb 06y‘{eHI/IH 1 JOCTUYb HAWJTYYIIETO 3HAUYCHUA (byHKHI/II/I MOTCPb.

6 |HccnenoBanue cuctembl/pperiMBopKa rirydbokoro ooyuenus TensorFlow.

B pesysnbraTe BHINONHEHHS! paOOTHI CTYICHT I10JIy4aeT HaBBbIKU BIIaJJICHUS] CHCTEMOH 110 TITyOOKOMY
ooyuenmuto TensorFlow.

7 |MccnenoBaHue pa3iMuHbIX CIIOEB CBEPTOYHON HEHPOHHOM CETH U pealiu3alius mpoiecca e
MMOCTPOEHUS.
B pe3yiabTaTe pa6OTBI CTYACHT OTpa6aTLIBa€T YMEHHUE UCCICAOBAHTh OCHOBHBIC CJION CBCpTO‘IHOﬁ
HEHUPOHHOM ceTH (CBEPTKH, MYyJIMHTA, TIOJTHOCBI3HBIN) U peaNn3alus mporecca e€ moCTPOSHHS.

8 |Hetiponnas ceth ResNet.
B pesynbraTe BhINONHEHHS 1a00paTOPHOM pabOTHI CTYAECHT U3y4daeT HelipoHHYI0 ceTh ResNet.

9 |CBeprouHast HEWpOHHAS CETh, KOTOPas MOKET AETEKTUPOBATh OOBEKTHI Ha M300PaKEHUU.
B pe3ynprarte BRIOTHEHUS paObOTHI CTYIEHT H3y4aeT OCOOCHHOCTH CBEPTOYHON HEHPOHHOM CeTH, KOTopas
MOXKCT ACTCKTUPOBATH 00BEKTHI HA I/1306pa)K€HI/II/I.

10 |[TocTpouTh CBEPTOYHYIO HEUPOHHYIO CETh B paMKax 3aJa4d PAcIO3HABAHUS JIHII HA
M300paXeHUH.
B pesynbrarte paboThl cTyIeHT OTpabaTHIBAeT yMEHUE CTPOUTH CBEPTOYHBIC HEHPOHHbIE CETH B PAMKax
3aJa4uu pacrio3HaBaHUA JIMI] Ha 1/13o6pa>1<eH1/11/1.

11 |[TocTpouTh CBEpTOUHYIO HEMPOHHYIO CETh, B paMKaXx 3aJaud CTHIIEBOI TpaHCHopMaIun
M300paxeHus.
B PE3YIbTATC BBINIOJTHCHUSA na60paT0pH0f/'I pa6OTbI CTYACHT OTpa6aTLIBaCT YMCHUEC CTPOUTH CBEPTOYHYIO
HEHPOHHYIO CeTh, B paMKaX 3aJ]auil CTHICBOH TpaHC(hOpMAIIHK H300paKeHHUS.

4.3. CamocrosiTenbHas paboTa 00y4Yaromuxcs.
No
Bun camocrositensHOM paboTh

n/m

1 |WzydeHue HOMOHUTEIBHON JTUTEPATYPHI.

2 |[loaroToBka K JJabopaTOPHBIM paboTaM.

3 |BoimonHeHue KypcoBoit paboThI.

4 | BeimonHeHue KypcoBOi pabOTHlI.

5 | [loarotoBka K MpOMEKYTOYHOW aTTECTAIIUU.

6 | [ToarotoBka K TEKyIieMy KOHTPOJIFO.

4.4. ITpumepHbIN IEpeUeHb TEM KYpPCOBBIX padOT




1. L-cnoiinHas HeipoHHas ceTh. [Ipsimoe m oOpaToHOE pacnmpocTpaHEHUE IO
CETH.

2. HUccnenoBanue mpoliecca YIpaBlICHUSI U HACTPOMKU TUNEpHapaMmeTpoB
HEUPOHHOM CETH.

3. Dropout — MeTo1 peryasipu3aiii HEUPOHHOM ceTh

4. Pacmno3HaBaHue JMIl HAa U300pAKEHUU C MCIHOJIB30BAHUEM CBEPTOYHOMU
HEUPOHHOM CETH.

5. CruneBass TpaHcpopManus H300paKEHUST C TOMOIIBI0 CBEPTOYHOU
HEUPOHHOU CETU

6. UccnegoBanne METOIOB ONTUMHU3ALMH M Pa3HOBUIAHOCTEH I'PAaJIUEHTHOIO
CITyCKa

7. Jloructuyeckas perpeccusi, Kak CTpOUTEIbHBIN OJOK HEMPOHHOM CeTH

8. MeTo b1 60pBOBI ¢ HECOATAHCUPOBAHHOM BHIOOPKO
9. CépTouHas HelipoHHas ceTb. [IpsiMoe u oOpaTHOE pacpocTpaHEHHE.
10. PazHoBHIHOCTH CBEPTOUYHOM HEUPOHHOM CETH.

11. ResNet

12. JleTekTUpOBaHUE U JIOKATU3alKsI OOBEKTOB C UCIOJb30BaHUE CBEPTOUHBIX
HEUPOHHBIX CETEH.

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU
OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

No

y bubnuorpaduyeckoe onucanue Mecto nocryna
n/n

1 [Toctpoenue rpadukos u quarpamm B Excel H.H. 3onbpHukoBa,
JLH. Jlorunosa, A.W. Capponos M.: MUNT , 2017 HTB PYT(MMUT)

2 Pa6ora B cpene Microsoft Excel H.H. 3onbnaukosa, JI.H.
Jlorunosa M.: MUUIT , 2012 HTBb PYT(MUMT)

1 CocraByieHHe OTYETHOM TOKYMEHTAIMH TI0 PENIEHHBIM 3a/1a49aM
alropuTMHU3aluy 1 nporpammuposanus A.M. Capponos, H.H. | HTb PYT(MUNT)
3onsHukoBa, B.I'. HoBukos M.: MUUT , 2018

2 MeTtoauueckue yka3zaHus K 1JabopaTOpHbIM paboTaM u
NPaKTUYECKUM 3aHATHSM 110 quctuminaaM «Muadopmaruka», | HTh PYT(MHNT)
«MaTeMaTu4ecKoe MOJICIMPOBAHUE /TSl CTYIEHTOB
crenuanbHocTel "YpaBieHrne 1 nHPOpMaTHKa B TEXHUUECKUX
cucremax", "MeTposiorus ¥ MeTposiorndeckoe obecrieueHue".
Yacts 1. OcHoBHBIE TpueMbl paboTel B Mathcad. TekcToBblit
penaktop H.H. 3onsHukosa, JI.JI. HoBokpenienosa, B.1.
Ypauu M.: MUUT , 2003

3 Metoauueckue yka3aHus K JJabopaTOpHbIM paboTaM U

MPAKTUYCCKUM 3aHATUAM 110 JUCHUIIIIMHAM ((I/IH(i)OpMaTI/IKa», HTb PYT(MHHT)




«MaremaTnueckoe MozenrpoBanuey. Yacts 2. OCHOBHbIE
npuemsl paboTel B Mathcad. Apudmerndeckue onepanuu u
¢ynkunu H.H. 3onsaukoBa, JI.J[. HoBokpemenosa M.: MUNT
, 2006

4 Pabora ¢ daitnamu B npukiaaaeix mporpammax H.H. HTB (yu.3)
3onpHuKOBa, JI.H. BopoobeBa; MUNT. Kad. "Vopasienue u
UHPOpPMATHKa B TEXHHUECKUX cucTeMax' OJHOTOMHOE
n3nanne MUUT , 2008

5 Cucremsl cuncienus H.H. 3onpaukosa; MUUT. Kad. HTB (yu.3)
"Vrpasnenue u ”HPOPMATHKA B TEXHUUECKUX cHcTeMax"
Onnoromuoe uzganue MUUT , 2005

6. IlepeyeHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odummaneueiit caitt PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texauueckas 6ubnuorexka PYT (MUNT) (http:/library.miit.ru).

Oo6pazoBatenbHas iardopma «tOpaitt» (https://urait.ru/).

O6mue  uHpOpMAIMOHHBIE, CHOPaBOYHBIE W  IMOUCKOBBIE  CHUCTEMBI
«Koncynsrant [lmoc», «I apanTy.

DJIIEKTPOHHO-OUOINOTEUHAS cucrema U3/1aTeNIbCTBA «JIaHb»
(http://e.lanbook.com/).

DeKTpOHHO-0MOImoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepeuyeHp JWIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHSIEMOTO
MPOTrPAaMMHOTO OOECIEYeHUs,, B TOM YHCJICE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

Microsoft Internet Explorer (vun npyroii 6paysep).
Onepannonnas cucrema Microsoft Windows.
Microsoft Office.

Microsoft Visual Studio 2015

Microsoft Visio

National Instruments LabView ne Huxe Bepcuu 6.1
MathCAD ne Hmxe Bepcun 14.

8. OmmcaHne MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

YueOHble ayauTOpuM JIsI TPOBEACHUS Y4YEOHBIX 3aHATHN, OCHAILCHHbBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpamMu IeMOHCTPAITMOHHOTO 000PY10BaHMUS.



9. ®opma pOMEKYTOUHOM ATTECTALINU:

KypcoBas pa6ora Bo 2 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBECTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTODBI:

CoracoBaHo:

3aBenytromuii kadenpoi Yu3U

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCHUU

M.A. Kynarux

JILA. bapaHnos

C.B. Bonoaun



