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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enssMu ocBoeHusa ydeOHOW aucuuIuIMHBL (Moayiisi) «MHpopMannoHHBIE
TEXHOJIOTMH YNPABJICHUS B TEXHUUYECKUX CUCTEMAX» SABIAIOTCS (POPMUPOBAHUE Y
00y4aromuxcsi CUCTEMHO-MH(POPMAIIMOHHOTO B3IJIsia Ha MHUp, BKIIIOYAIOLIETO
abcTparupoBaHue, MOJECIUPOBAHNE U AJITOPUTMUYECKOE MBILIUIEHHE, 00ECTIEUeHUE
IIPOYHOT'O OBJIAJICHUs OOYyYalOIMMHUCA OCHOBAaMM 3HAaHUM W NPAKTUYECKUX
HaBBIKOB QJITOPUTMU3ALMU 3a/1a4 U MMPOrPaMMHUPOBAHUS B MaKeTax MPHUKIATHBIX
nporpaMM, OQUCHBIX TPWIOKEHHUSIX, a TakkKe B cpele TIpaduyeckoro
IPOrpaMMHUPOBAHUS.

3amaya: oOecrieyeHUE MOATOTOBKM OOYyYarOIIMXCS K IPaKTHYECKOM
NEATEIBHOCTH 10 CO3AAHUI0 U IPUMEHEHUIO aJITOPUTMUYECKOTO U IPOIrPAMMHOTO
oOecnieueHus (BKIHOYast MAKEeThl MPUKIAIHBIX IPOTPaMM, O(PHUCHBIE IPUIIOKEHUS U
cpenbl TrpauuecKkoro MpOrpaMMHUPOBAHUS) [JIsl PEIICHHsS 3a]ady yNpaBIICHUS
TEXHUYECKUMU CHUCTEMaMH Ha OCHOBE  C(OPMHPOBAHHOIO  CHCTEMHO-
MH()OPMAITMOHHOTO MBIIIUICHHUS.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIU) B pE3yJbTaTe 00yUEHHUS M0 AUCIUIUIMHE (MOAYJIIO):

K-8 - Cmnocoben pa3pabarbiBaTh METOIUYECKOE, HH(POPMAIMOHHOE,
MaTeMaTHYECKOE, MIPOTPaMMHOE " arirapaTHoe obecricueHue
ABTOMATH3UPOBAHHBIX CPEACTB OOYUYCHHMS MW TIOBBIIMICHUS KBaJU(DHUKAIIUH
00yyaroImxcs;

IIK-11 - CrnocobeH K TOATOTOBKE U OCYIIECTBICHUIO TOBBIIICHUS
KBaATM(UKAIIMK KaJIPOB BBICIICH KBATH(PUKAIINHA, B TOM YUCJIE C UCIIOIb30BaHUEM
COBPEMEHHBIX METOJIOB U TEXHOJIOTUH 00YUCHMUS;

IIK-17 - CnocobeH aHaNMM3WpOBaTh HAIMOHAIBHBIA M MEKTYHAPOIHBIN
ombiTa pazpabotku u BHenpenuss ACVYIIL.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOyyaroruiicst Oyier:

3HaTh:

- TpeboBanus K IpOrpaMMHOMY U anmnapaTHOMY 00ecleueHuIo (TpeHaxXephl,
creuanl, VR/AR-cUMySTOpBI) I8 MOATOTOBKH OIEPaTOPOB U JIHUCIETYEPOB
CJIO’KHBIX TEXHUYECKHX CUCTEM.

- CoBpeMEeHHbIE METOIbl AKTUBHOTO OOYYEHHsI: KEHC-CTa/IH, IETOBBIE UTPHI,
POEKTHOE 00yueHue, (pacuianTaius, «epeBepHyThIN KIaccy.



- Ilogxoasl Kk 1M@poBOil TpaHChOpPMALMU HPEINPUITHA U KOHLENLUU
«Uunyctpust 4.0» (IpOMBIIIJICHHBIA MHTEPHET Bellei, u(pOoBbIE TBONHHKH,
OOJIBIIIHE TAHHBIE).

Ymers:

- BeiGupaTh 1 000CHOBBIBATh APXUTEKTYPY MPOrPAMMHOI0 OOECIICUCHHS U
COCTaB aIlllapaTHBIX CPEJICTB (MATYUKH, KOHTPOJUIEPHI, HCIIOIHUTEIbHbIC
MEXaHU3MBbI) JIJI CO3/1aHMs YUEOHBIX CTEHIOB.

- [IpuMeHsATh MHTEPAKTUBHBIE METOJIBI O0yYEeHHS JJi1 OTPaOOTKH HaBBIKOB
MPUHATHS PEIICHUH B YCIOBUAX, NPHOMMKEHHBIX K peadbHBIM (Ha 0ase
TPEHAXKEPOB, CUMYJIITOPOB).

- CoCTaBIATh aAHATUTHYECKHUE OTYETHI M 0030phI 10 pe3ysbTaTam
uccienoBanus peiHka ACYII U TeHASHIMI €ro pa3BUTHA.

Baanern:

- HaBbikamu pa3paboTku METOAMYECKUX TTOCOOMM 1 PyKOBOJICTB I10 paboTe ¢
aBTOMATH3UPOBAHHBIMHM O0YYaIOIUMH CUCTEMAMHU.

- MerogaMu moucKa, KpUTUYECKOTO aHalvM3a U CUHTE3a MHQOpMAIUU U3
Hay4YHBIX MyOJMKalMM, OTKPBITBIX OTYETOB BEHIAOPOB U  OTPACIEBBIX
aHAJINTHYECKUX areHTCTB.

- HaBpikamMmu OeHuMapkuHra (CpaBHEHHMS C OTajJOHOM) JJid OLCHKHU
3 PEKTUBHOCTH CYIIECTBYIOMIMX WX IJIAHUPYEMBIX K BHEAPCHHUIO CUCTEM.

3. O6beM TUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOJyJisA) cocTaBiser 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peajin3alun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuecTBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu IpoBeieHIH yUeOHBIX 3aHATHH (BCETO): 48 48

B ToM uucne:

3aHATUA JEKIMOHHOTO TUIIA 32 32

3aHATUS CEMUHAPCKOTO THIA 16 16




3.3. Obbem aucHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENIbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarommMXCs C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUHOM aTTecTauu cocTaBisieT 204 akageMudeckux daca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O00Y4YEHHH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaarn30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCs, a TaKKe B hopMe
KOHTaKTHOM pabOThl 00Yy4YaIOUIUXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |HeiiponHsie cetu u rirybokoe o0ydeHHe.

PaccmaTprBaemble BOTIPOCHI:

- Benenue B rimy0okoe oOydeHue.

- [Ipumenenue riry6okoro o0y4yeHus B 3a/1a4€ OOyUCHHUS C yUUTEIIEM.

- OcHoBHEIE THITHI HeHPOHHEIX cetelt (Hampumep, CNN u RNN) u 3amaun, i1 KOTOPBIX OHU
npeHa3HAYCHBI.

- Tennenmuu pocta rry0boKoro o0yueHusl.

- [Ipumeps! keiicoB ¢ anropuTMaMu Ha 6a3e pa3ITUUHBIX TUIIOB HEHPOHHBIX ceTeil. BBenenue B Python.

2 |OCHOBBI HEMPOHHBIX ceTeil

PaccmarpuBaembie BOIPOCHL:

- [locTanoBka 3a1a4n JUIs JIOTHCTHYECKOH PErpECcCHH.

- MeToJ rpaineHTHOTO CIyCKa B KOHTEKCTE JIOTHCTHYECKOW PErpeccHH.

- Jlormerudeckas perpeccust Kak CTPOUTEIBHBINA OJIOK HEHPOHHOW CEeTH.

- BeruncnurenbHbie Tpadbl.

- [IponsBosHast MO BEIYMCIUTENEHOMY Tpady.

- Jupyter Notebook. OcHOBHBIE dTambl TOCTPOEHUS MOJIEIEH MATUHHOTO OOYYEHNSI.
- Bexropusanuus BbIYMCIECHUI.

- 3HaKOMCTBO ¢ OubaMOTEKOH Numpy.

3 |[Herny6okue HelipoHHble ceTu. [ 1yOokue HelpOHHbIE CeTH
PaccmarpuBaeMble BOIIPOCHL:

- PaznnuHble QyHKIMN aKTUBAIMU B HEHPOHHOW CETH.

- O603HaYeHHUs B HEWPOHHOW CETH.

- [NocTpoeHne HEUPOHHOII CETH C OTHUM CKPBITHIM CIOEM.

- OOy4eHHe HEHPOHHOII CETH C OJJHUM CKPBITBIM CIOEM.

- [Ipsimoe 1 0OpaTHOE pactpocTpaHEeHHe 0 HEHPOHHOW CETH C OTHUM CKPBITBIM CIIOEM.
- CKpBITHIH C110i1 HEHPOHHOH CeTH.

- CiryyaifHas MHIIMAIA3AIUS TapaMeTpOB HEHPOHHOI CeTH.




/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

- Mcnionp3oBaHme pe3yabTaToOB MPSIMOTO PACTIPOCTPAHEHNUS JUIA BBIYHCIICHHS TPAIUEHTOB IIPH 00pPaTHOM
pacrnpoCTpaHEHUH 110 HEHPOHHOU CETH.

- IloctpoeHue L-ca0liHOM HEHPOHHOH CETH.

- O0yuenue L-cioitHoii HeHpOHHOM CeTH.

- PaccMoTpenue riry00Koi HEHPOHHOM CETH B KOHTEKCTE CTPOUTENBHBIX OJIOKOB.

- Crioco0 mpoBepKH pa3MEPHOCTH MaTpPHUI] U BEKTOPOB JJIsl TPOBEPKU KOPPEKTHOCTHU peaii3alum
HEHUPOHHBIX CETEN.

- [Tornmanme ponu rurepnapaMeTpoB B rryOOKOM OOyUICHUN.

l'unepniapameTpsl, peryaspusanus 1 ONTUMHU3ALUs B IITyOOKOM 00y4eHUH
PaccmaTpuBaemble BOTIPOCHI:

- [IpakTHyeckne aceKThl TIy00KOro 00yueHus

- [IpoBepka BBIYHMCICHUI TPaJHEHTOB.

- Vicue3HOBeHHME 1 B3PBIB IPaIUEHTOB.

- MHunpmanu3anus napaMmeTpoB.

- MeTonpb! perynspuszanuu.

- Paznenenue BRIOOPKH Ha BBIOOPKH JUI OOy4eHMS, BaTMJALNH U TECTUPOBAHUSL.

- HccnenoBanne BUIOB MHUIMANN3AIMN TAPAMETPOB B OTHOIICHUN MX BIMSHUS Ha PE3yJIbTaT.
- Cmemenue u pasbdpoc.

-IlepeoOydeHne U HETOOOYICHHE.

AJIFOpI/ITMBI OIITUMH3AIINN.

PaccmaTrpuBaeMble BOIIPOCHI:

- CkopocTh 00y4eHus 1 e€ MPeUMYIIEeCTBA.

- Meton ontumusanuu - Gradient Descent.

- Metoa ontumuzarnuu — Momentum.

- Meton ontumusariu — RMSProp.

- Metox ontummsarui — Adam.

- CTOXaCTHUYECKHUIA, MUHU-TIAKETHBIN U MAKETHBIN I'PaIuEHTHBIA CITyCK.
- Hactpoiika rumeprnapaMeTpoB, MakeTHAsT HOPMAaTH3aIHs

- ['umepmapaMeTpbl HEHPOHHOM CETH U CITOCOOBI HX HACTPOMKH.

CBepTO‘lHBIe HeﬁpOHHLIe CCTH. FJ'IY6OKI/IC CBEPTOYHBIC CCTU

PaccmarpuBaembie BOIPOCHL:

- OCHOBBI CBEPTOYHBIX HEHPOHHBIX CeTei

- Omeparus CBEPTKH.

- Omeparus mynuHra.

- OCHOBHbIE OIEpaLIUU CO CBEPTOYHONW HEHPOHHON CETBIO.

- [TocTpoenue cBepTOYHON HEUPOHHOH CETH IS 3a1a9X KIacCH(pUKAIHH.

- Peanusanus u nonnmanne ResNet.

- [Iponiecc B3auamopeiicTBus ¢ github mist ncnonb30BaHus penoOyYeHHBIX HEHPOHHBIX ceTel (transfer
learning).

- Cioco0s! yMEHBIICHHUS Pa3MEPHOCTH JJIsl YCKOPEHHs 00ydeHHsI U yMeHbIIeHHus 2 dexTa nepeoOydeHns
HEHUPOHHOMU CETH.

- [Toctpoenue riry6oKoit HEHPOHHOI CeTH ¢ UCTIONIb30BaHIeM OnbmoTekn Keras.

I[eTCKTI/IpOBaHI/IC 00BEKTOB

PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIE OIIpe/IeNIeHHs, HEOOXOIMMBIE JUTS PEIICHHS 3a/1a4H JICTEKTHPOBAHUS OOBEKTOB.

- Knnaccudukarys ocCHOBHBIX 110133124 JJOKAIN3aIMs 00BEKTa, IETEKTHPOBAHUE 0OBEKTa, IIOMCK OHOPHBIX
TOYEK.

- [IpuHIMIBI pa3MeTKH n300pakeHUH JUTs PEIIeHHs 33/1a41 O JIETEKTUPOBAHUN OOBEKTOB.

- [TocTpoenne HEHPOHHOW CeTH AT IETEKTUPOBAHUS 1 JIOKAIN3AINH 00BEKTOB Ha N300pakeHHH.

Pacno3naBanue nui. CtuieBas TpaHchopmanus H300pakeHHsI
PaccmarpuBaembie BOIPOCHL:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- [TocranoBka 1 OOBSICHEHHE 3aJa9l PaCIIO3HABAHMS JIHII.
- [TocTanoBKa 1 0OBSICHCHHE 33]]a4U CTUIICBOH TPpaHC(POPMAIIUU H300paKESHUI.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepaHue

CO3I[aHI/Ie MOACIN Ha OCHOBC JIOTHCTHYECKOH perpe€ccuu 1o pacCrno3HaBaHUIO 00BEKTOB

Ha U300paKCHHH.
B pesymnbrare paboThl CTYIEHTHI OTpabaTHIBAlOT YMEHHE CO3/1aBaTh MOJIEIIH Ha OCHOBE JIOTUCTHIECKO
perpecuu no pacno3HaBaHUIO 00BEKTOB Ha I/I306pa)I(€HI/I€.

Co3ganue MoenT HEHPOHHOM CETH C OJTHUM CKPBITBIM CIIOEM U aHaIH3 €€ paboThI B

CPaBHEHHUH C JIOTUCTUYECKON PETPECCUM.

B pesynbraTe BhINONHEHHMS J1aOOPATOPHOIT pabOTHI CTYACHT OTpadaThIBACT YMEHUE CO3/IaBaTh MOJIEIN
HEHPOHHOM CETH C OJHUM CKPBITHIM CJIOEM U TOJIy4aeT HAaBhIK aHAIM3a ¢ pabOThl CPABHUBAS C
JIOTUCTUYECKOU perpecuu.

COSI[aHI/Ie MOACIN Ha OCHOBC FHY6OKOﬁ HeﬁpOHHOﬁ CETH C TI00BIM KOJIMYECTBOM CIIOEB

JUISl pEIIEHUs 3a]1a4M paclo3HaBaHMsI 0ObEKTOB Ha N300pakeHUU.
B pesynbrarte paboThI CTyIeHT OTpabaTHIBACT YMEHHE CO3aBaTh MOJIEITN Ha OCHOBE TITyOOKOH HEHpOHHOM
CETH C JIIOOBIM KOJIMUYECTBOM CIIOCB JJIs pCHICHUA 3a/1a4U PACIIO3HABAHU A 00BEKTOB Ha I/1306pa)KGHI/II/I.

HccnenoBanue U uccienoBaHue cucTeMbl/ppediMBOpKa rITyO0KOro 00y4YeHHs

TensorFlow.

B pesyiibTate BbINOJIHEHHS PaOOTHI CTYACHT OTPadaThIBaeT YMEHUE UCCIIEI0BATh MPOLIECCHl BRIOOpa
Hawly4dlllell THUIMAIU3aluU BECOB B HEMPOHHOH CE€TU, KOTOPBIN IIO3BOJIUT YIyUIIUTh U YCKOPUTH
IpoIiecc 00YUIEeHNUS; IBICHUS «IIepEoO0yUCHU» U «HET000YUCHNE»; METOABI PETYIAPHU3ALINH; TPOLIECCHI
MPOBEPKH KOPPEKTHOCTH padOTHI METOa 0OPaTHOTO pacipocTpaHeHus OMOKH. B pe3yibrare
BBITIOJTHEHHS paOOTHI CTYI€HT TOJTydaeT HaBBIKM BJIAJICHHSI CHCTEMOH 110 TITyOOKOMY 00YUIEHHIO
TensorFlow.

Peanu3zanus u uccnenoBanue pa3inyHbIX METOA0B onTuMu3anuu (Momentum,
RMSProp, Adam), KoTopble O3BOJSAIOT YBEIUYUTH CKOPOCTh OOYUYEHHUS U JOCTUYb

HaWJIy4IIero 3HaueHus: QyHKLIUH M1OTePb.

B pe3synbrare BEINOIHEHUS pabOTHI CTyIEHT OTpabaThIBaeT YMEHHE PeasIU3alliy U UCCIEIOBAHUS U
U3Yy4aloT pa3inuHble MeTo/ibl onTuMu3anuy (Momentum, RMSProp, Adam), koTopbie HO3BOJISIIOT
YBEJIMYUTH CKOPOCTH 00YUEHHS U JOCTUYh HAWTYUIIEro 3Ha4eHUs (QyHKI[HH MOTEPb.

UccnenoBanue pa3inuHbIX CIOEB CBEPTOYHON HEUPOHHOM CETH M pealiu3alus mpolecca

€€ IOCTPOCHUH.
B pesynbrate paboThI CTYAEHT OTpadaThIBAET YMEHUE UCCIIEIOBAHTH OCHOBHBIE CIIOM CBEPTOYHOM
HEHPOHHOMW ceTH (CBEPTKH, My IMHTA, OJTHOCBI3HBIN) U peann3alus mpoiecca € moCTPOSHHS.

Hetliponnas cetp ResNet. CBepTouHas HEMpOHHAsI CETh, KOTOPAsi MOXKET JETEKTUPOBATh

00BEKTHI Ha U300paKECHHH.
B pesynbrarte BRIIOITHEHUS Ta00paTOPHOIT pabOTHI CTYISHT M3ydaeT HeilpoHHyIo ceTh ResNet ; Birageer
0COOCHHOCSIMH CBEPTOYHOM HEHPOHHOM CETH, KOTOpast MOXKET JIETEKTUPOBATh 00BEKTHI Ha M300payKeHNH.

[TocTpouTh CBEPTOUYHYIO HEMPOHHYIO CETh, B PaMKax 3aJlau CTHJIEBOM TpaHChOpMaIuu

M300paXeHUS M 3a]]a9aX Pacrio3HABAHMSI JIUIl HA U300pKCHUSX.
B pesynbrate paboThl CTYAEHT OTpabaTHIBACT YMEHUE CTPOUTH CBEPTOUHBIC HEHPOHHBIE CETH B paMKax
3aJauy Paclo3HABAHUS JINI] HA H300paKEHHUH.




4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.

No .
Bun camocrosiTensHO#M paboThI

/1

1 |M3y4yeHue NOTOTHUTEIBHOM JIUTEPATYPHI.

2 |l[logroroBka k 1abopaTOpHBIM paboTaMm.

3 | BeimonHeHue KypcoBoi paboTHI.

4 | TloaroToBka K MpOMEKYTOYHOM aTTECTAIIHH.

5 | IloaroroBka K TeKyniemy KOHTPOJIIO.

4.4. IlpumepHbIil IepeYeHb TeEM KypCOBBIX padoT
1. L-cnoitHHas HeilpoHHas ceThb. [IpsiMoe u oOpaToHOE pacHpoCTpaHEeHHE TI0

CCTH.

2. I/ICCJ'IGI[OBaHHC IIponeccca yIpaBJICHUA H HaCTpOﬁKH TUIICPIIapaMCTpPOB

HEUPOHHOU CETH.

3. Dropout — metoa perymnsipu3aiiyd HEHpOHHON CETH

4. Pacno3HaBaHu€ JHI] HA W300paXEHUHM C HMCIOJIL30BAHUEM CBEPTOUYHOU

HEUPOHHOM CETH.

5. CruneBas TpaHchopManusi H300paKCHHUS C TOMOIIBIO CBEPTOUHOU

HEUPOHHOW CETH

6. UccnenoBanre METOJIOB ONTUMHU3ALMU U Pa3HOBUIHOCTEU TPAIMEHTHOTO

CITycKa

7. Jloructuyeckas perpeccus, Kak CTpOUTENbHBIN 070K HEMPOHHO ceTH
8. MeToib1 60pBOBI ¢ HECOATAHCUPOBAHHOM BBIOOPKOIA

9. Ceéprounas HelipoHHAs ceTh. [IpsMoe 1 0OpaTHOE pacpOCTpPaHCHHE.
10. Pa3HOBHUIHOCTH CBEPTOUYHOM HEUPOHHOM CETH.

11. ResNet

12. JlerekTupoBaHWe ¥ JOKaIu3amus OOBEKTOB C HCIOJIb30BaHHUE

CBEPTOUYHBIX HEUPOHHBIX CETEH.

5. llepeueHp wu3AaHU, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

Ne
0 /; bubnuorpaduueckoe onucanue Mecro nocryna
1 WNudopmannonnsie TexHosoruu bapxarosa /. https://reader.lanbook.com/book/469007

A., Mopozosa A. 1O., Ceunepckas I1. C., Xerait
JI. B. Yuebonuxk M3a. Jlans. - 208 c. - ISBN 978-
5-507-52548-5 , 2025




2 | Uadopmanmonnsie Texnonoruu. Jlaboparopusiii | https://reader.lanbook.com/book/510274
npaktukyMm ["anueBa A. U., I'anuesa I'. 1.,

Hmutpues B. I'. YueOnoe nocobue M3a. Jlans. -
168 c. - ISBN 978-5-507-53784-6 , 2026

6. IlepeuyeHb COBpEMEHHBIX MPO(PECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOCHUU JUCHUILIUHBI (MOIYJIA).

Odunmaneuseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texandeckas 6unbmuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenpHas miatdopma «tOpaitt» (https://urait.ru/).

OOmue WHPOPMAIMOHHBIC, CIPABOYHBIC U  ITOMCKOBBIC  CHUCTEMBI
«Koncynprant ITmroc», «"apanTy.

DIEKTPOHHO-ONOIMOTECYHAS cucrema U3JIaTeIhCTBA «JIaHB»
(http://e.lanbook.com/).

/. llepedyeHb JNHIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHIEMOIO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOMMOTO ISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Microsoft Internet Explorer (unu apyroi 6paysep).
Onepanuonnas cucrema Microsoft Windows.
Microsoft Office.

Microsoft Visual Studio 2015

Microsoft Visio

National Instruments LabView He Hmke Bepcuu 6.1
MathCAD ne ke Bepcuu 14.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

YyebHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON ¥ HabOpamMu JIEMOHCTPAIMOHHOTO 000PY/I0BAHMUSI.

9. ®opma MpoMeKYTOUHOM aTTEeCTALMH:

Kypcogas pabota Bo 2 cemecTpe.
DK3aMeH BO 2 ceMecTpe.

10. OueHouHble MaTEpHUAIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, K.H. Kaeapsl
«VHTeIIeKTyaIbHOE YIIpaBJICHUE U
nH(popMarmoHHas: 6€3011acHOCTh B
BBICOKOABTOMATH3UPOBAHHBIX
TPaHCHIOPTHBIX cucTeMax» MHcTHTyTa
KEJIE3HOJOPOKHOTO TPAHCIIOPTa

CorJiacoBaHo:

3asenyrommii kapenpoit UYulb

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUU

M.A. Kynarun

JILA. bapaHos
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