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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpro n3yyeHus: JUCUUIUIMHBI (MOIYJIs) SIBISIETCS:

- W3Yy4YeHUE MoOJieNieH, OMUCHIBAIOIIMX CTPOCHUE U (YHKIIMOHUPOBAHUE
IIPOU3BOJICTBEHHBIX CUCTEM B KOHTEKcTe MHaycTpun 4.0;

- OCBOEHUE TEXHOJOTWU MPOECKTUPOBAHUS TEXHUYECKHUX CHUCTEM C Y4YETOM
TEXHOJIOTMH LU(PPOBBIX TBOMHUKOB.

3agayamMu JUCHUILIIMHBI (MOMYJIs) SIBIISIFOTCS

- MIOJIyYEHUE KOMIUIEKCHOTO MPEICTABIEHUS O CYIIECTBYIOMIMX MOAX0AaX K
CO3/1aHUIO LU(POBBIX TBOWHUKOB MPOMBIIUICHHBIX POOOTOTEXHUUECKUX CUCTEM;

- (hopMUpOBaHKME HABBIKOB aHAJIM3a CHCTEM C IIEJIbIO CO3JaHusl ITU(PPOBBIX
JIBOMHUKOB;

- (opmupoBaHue TpeOOBaHMM K anmapaTHOM 4YacTWh M MPOTrPAMMHOMY
o0OecreyeHn0 UU(POBBIX JABOMHUKOB MNPOMBIILIEHHBIX POOOTOTEXHUYECKUX
KOMILJIEKCOB;

- M3yYEHHE COBPEMEHHBIX TEHACHIMI B 00JIaCTH CO3/aHUud U(PPOBBIX
JIBOMHUKOB.

2. [Inanupyemsble pe3ysbTaThl 00yUYeHHUs 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTATOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pE3yIbTaTe 00yUeHHUs 10 AUCHMILTUHE (MOIYIIO):

IMIK-3 - Coocoben pa3pabaTbiBaTh MPOEKTHYIO, KOHCTPYKTOPCKYIO,
HKCIUTYaTallMOHHYIO U MPOrPaMMHYIO JOKYMEHTAIMI0 Ha CHCTEMbI yIpPaBJICHUS,
MIPUBO/IBI u UHGOPMAITMOHHO ?M3MEPHUTEIHLHBIC MIOJICUCTEMBI
aBTOMATHU3UPOBAHHBIX U POOOTU3HPOBAHHBIX TEXHOJOTUYECKIX KOMIUIEKCOB;

IIK-5 - CiocobeH 0CyeCcTBISTh PyKOBOACTBO OIBITHO?KOHCTPYKTOPCKUMU
paboTamMu TIpW TPOSKTHUPOBAHMM W MOJICPHU3AIMHA aBTOMATH3UPOBAHHBIX U
POOOTU3UPOBAHHBIX TEXHOJIOTUYECKUX KOMITJIEKCOB M UX KOMIIOHEHTOB.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3Harth:

- OCHOBHBIE TIOHATHS U ATallbl KU3HEHHOTO IIMKJIa IU(PPOBOTO ABONHUKA B
POOOTOTEXHUYECKUX CHUCTEMAX;

- ApxuTekTypy nu(poBOTO ABOMHUKA U IPUHITUIIBI B3aUMOCHCTBUS MEXKTY
€ro KOMIOHEHTaMH (anmnapaTHbIMU U IPOTrPaMMHBIMH );

- CoBpeMeHHbIE TEXHOJIOTUN MOJICIIMPOBAHUS POOOTOB U pOOOTU3UPOBAHHBIX
siYeeK (B TOM YHCJI€ MYJBTUMOJAIBHOE MOJICTTUPOBAHKUE);



- CpeactBa u MeToApl mepenadd, OOpaOOTKM W XPAaHEHUs JaHHBIX B
1M(POBBIX TBOMHUKAX, BKIIIOYAs 00JIAYHBIE U CEPBEPHBIC PEIICHUS;

- IlpuHIUIIBI WHTETpAIMK MAIIMHHOTO 3PEHUS W CEHCOPHBIX CHCTEM B
1M poBbIC TBOWHUKHY;

- [logxoas! K Banuaayuu, BEpUPUKAIIUU U 00ecTiedyeHII0 HH(HOPMAITMOHHON
6e3o0macHOCTH IU(POBBIX TBONHUKOB,;

- IlpuHIMOBl SKOHOMHYECKOW OIEeHKA J((OEKTHBHOCTH BHEAPCHUS
U POBHIX TBOMHUKOB U UX poiu B Mamyctpuu 4.0.

Ymersb:

- [IpoexTupoBaTh apXUTEKTypy LHUGPOBOTO JBOMHHUKA POOOTOTEXHUYECKOMN
CHCTEMBI C Hcnojib3oBanueM UML-HoTauii;

- IlonOGupate U OOOCHOBBIBaTH BHIOOP ammapaTHbIX KOMIIOHEHTOB IS
peann3anuy HUGPOBHIX JBOMHUKOB;

- Co3gaBatb Mojenu poOOTOB M UX OKPYKEHHUS B NPOTrpaMMHON cpelie
Gazebo;

- Opranu3oBsIBaTh COOp M NEpenavy JaHHBIX OT (PU3NYECKUX KOMIIOHEHTOB
K IU(PPOBOMY IBOMHHUKY;

- Peanu3oBbIBaTh MHTErPALMIO CHCTEM MAIMHHOTO 3pEHUs B LU(PPOBYIO
MOJIeNTb POOOTU3UPOBAHHOM STUCHKH;

- HactpauBath cepBepHble U OOsiauHble MIATGOPMBI JUIsl pa3MEIIeHUs U
B3aMMOJICUCTBHSI IIU(PPOBOTO TBONHUKA,

- IlpoBoauth BepudpUKaLKIO MOJAEICH W aHAIU3UPOBATh COOTBETCTBUE
M (ppoBOro ABOMHKKA (PU3UIECKOMY OOBEKTY;

- BBINONHATH OLIEHKY HSKOHOMHYECKON I1€71€CO00pa3sHOCTH BHEAPECHHUS
uM(dpoBOro ABOMHUKA HA TPOU3BOJICTBE.

Baaners:

- HaBbikamMu MozenMpoBaHus U BU3yadu3aluid poOOOTOTEXHUUYECKUX CUCTEM
U X IU(PPOBBIX JTBOMHUKOB;

- IncTpymeHTaMu pa3paboTKy U aHATIN3a apXUTEKTYP HUPPOBBIX IBOHHUKOB
(UML, CAD, CAE, Gazebo u np.);

- TexHonorusiMu MPOrpaMMUPOBAHUSL  MEpeJadyd  JAHHBIX  MEXKIY
KOMITOHEHTaMU IIU(GPOBOro JBOMHUKA (BKIIIOUAsi MUKPOKOHTPOJLIIEPHI U CEPBEPHI);

- MetonamMu uHTErpauuu UUQPPOBBIX JABOMHUKOB B IMPOU3BOACTBEHHBIC
IIPOLIECCHI M CUCTEMBI YIIPABJICHHUS;

- [Ipuemamu ob6ecnieuenust KnbepOe30MmacHOCTH IUGPOBBIX JBOMHUKOB;

- [lonxomamu K co3qaHUIO0 HUQPPOBBIX JBOWHUKOB B paMKax KOHLEMUU
Nunyctpuu 4.0 u uudpoBoro npou3BoJICTBA.



3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOTYJISI).

OO6mast TpyIOEeMKOCTh AUCHUIUIMHBI (MOIyJisg) coctaBiser 3 3.e. (108
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOvem mucuuIIiMHBl (MOAyJnsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne9

KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 48 48
B Tom uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6bemM auCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYaroumxcs c
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
MPOMEXYTOYHOM aTTecTanu coctaBisieT 60 akageMrudeckux yaca (OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYAJILHOMY YYEOHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00YYaIOIMIUXCSl C MEAArormuecKuMu paOOTHUKAMU U (WJTHN)
JUIAMU, TIPUBJIEKAEMBIMH K peaM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUHU TIPOMEXKYTOUHOUN aTTECTAIIHH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTuka NTEKIIMOHHBIX 3aHATUM / KPAaTKOE COJEPKaHNE
/T

1 |BBenenue B uu¢poBbie ABOWHUKU

PaccmarpuBaemble BOIPOCHL:

- [TonsiTue mmpoBOro JBOWHUKA M UCTOPHUS €T0 Pa3BUTHS.

- O6nactu npUMeHEeHUs NU(PPOBBIX IBOWHUKOB B TEXHUKE M MPOMBIIIICHHOCTH.

- OcHOBHBIE KOMITOHEHTHI ITU(POBOTO ABOHHHKA.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

ApXUTEKTYpa HUPPOBBIX TBOMHUKOB pOOOTOB

PaccmarpuBaembie BOIIPOCHL:

- Cion APXUTCKTYPhI IlI/I(prBOFO HBOﬁHI/IK&Z oT (1)I/I3I/I‘~ICCKOFO YPOBH:A 0 aHAJIUTUYECKOI'O.
- CBs13b Mex/1y U(POBBIM IBOWHUKOM U (PU3MIECKUM POOOTOM.

- [IpuMepsl apXUTEKTYPHBIX PELICHHH B POOOTOTEXHUKE.

AmnmnapaTHas 4acTh HU(PPOBHIX ABOWHUKOB B POOOTOTEXHUKE
PaccmarprBaeMbIe BOIIPOCHL:

- CeHCOpBI ¥ UCTIOTHUTENBHBIC MEXaHU3MBI B [U(POBBIX TBOHHHUKAX.

- CpexncrBa cOopa 1 iepeiadnl JaHHBIX ¢ (PU3NIECKUX OOBEKTOB.

- OcoOeHHOCTH B3aUMOJICHCTBHS aNmapaTHON 1 TH(PPOBOU CPEIbI.

[IpuMeHeHrne TeXHUYECKOTO 3pEeHUs B U POBBIX IBOMHUKAX
PaccmarpuBaembie BOIIPOCHL:

- [IpuHIMOBI pabOTHI CHCTEM MALIMHHOTO 3PCHHSL.

- O6paboTKa 1 aHAJIN3 U300PAXKESHUH 1JIs1 MOJICTUPOBAHHS CPEJIBI.

- Mcnonp30BaHue TEXHUYECKOTO 3pSHUS B YIIPABICHUH POOOTAMH.

CucreMsl nepeiauul JaHHBIX B IIU(PPOBBIX JBOMHUKAX
PaccmarpuBaeMble BOIPOCHI:

- [Iporoxkos! u TexHONOrHH nepexayun qanHex (MQTT, OPC UA u ap.).

- TpeGoBaHUsI K CKOPOCTH, HAJIEKHOCTH M OE30IIACHOCTH TEpeayu JaHHbIX.
- Apxurektypa loT-cereli B uu(ppOBbIX TBOWHHUKAX.

CepBepHast 4aCTh HU(PPOBBIX IBOWHUKOB

PaccmaTtpuBaeMble BOIIPOCHI:

- Posb cepBepHOii HHQpacTPYKTYpHI B QYHKIIMOHHUPOBAHUH IBOHHUKOB.

- Xpanenue u 00paboTKa 0OTBIINX 00BEMOB TaHHBIX.

- [IpuMeps! peanu3aniy cepBEepHO YaCTH: JIOKAIbHbIE 1 00JaYHBIC PEIICHUS.

O6uaunble T1aTGopMbl 1715 HUGPOBHIX JBOMHHUKOB

PaccmarpuBaembie BOIPOCHL:

- Monymsipusie obnaunbie wathopmer (Azure Digital Twins, AWS IoT, Siemens MindSphere).
- [IpenMymiecTBa ¥ HEJOCTATKH OOIAYHBIX PELICHUH.

- WuTterpanus uudpoBoro ABOMHUKA ¢ 00JaYHBIMU CEPBHUCAMHU.

MonenupoBanue poO0TOB B KOHTEKCTE IIU(POBHIX JBOMHHUKOB
PaccmaTprBaemble BOIIPOCHI:

- OCHOBBI CO3/1aHHSI BUPTYaJIbHBIX MOJIEJICH poOOTOB.

- Ucnonp3oarne CAD/CAE-cpencTB B MOJCTUPOBAHAH.

- CBs13p MEXKAY BUPTYAITBHOH U (PU3UIECKON MOJIEITBIO.

MYJ'ILTI/IMO,Z[EUIBHOG MOZACIINPOBAHUC

PaccmarpuBaembie BOIPOCHL:

- [lonsarue MYJIbTUMOJAJIBHOCTU B MOACINPOBAHUU.

- HHTeraHHH Pa3INIHBIX MOﬂGHeﬁZ MEXaHUYCCKUX, IPOrpaMMHBIX, IOBEACHYCCKUX.
- [Ipumeps! MyJIBTUMOJATBHBIX MOJIENeH B IN(POBBIX IBOWHHUKAX.

10

Bamunanus u Bepudukanus Mmoaenei

PaccmarpuBaembie BONPOCHL:

- OTM4ust BadUIAIMH U BEpUDUKAIHH.

- MeTozp! MOATBEPKACHNS KOPPEKTHOCTH MOIeIe! I(POBHIX ABOHHHUKOB.
- [IpakTHueckne KeHChl BaTMAAIMHA MOJIeieil B pOOOTOTEXHHKE.

11

be3omacHocTh JaHHBIX B I_II/I(I)pOBBIX I[BOI\/JIHI/IKax
PaccmarpuBaembie BOIPOCHL:

- Yrpo3s! uHpopMamoHHOH 0€30IacHOCTH B IU(POBBIX TBOMHUKAX.

- MeTosbl 3auThl: IU(POBaHKUE, ay TCHTU(QHUKAIHS, KOHTPOJIb AOCTYTIA.

- Perynsaropnsle Tpebosanus u crannaptel (GDPR, ISO/IEC 27001 u ap.).




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

12

WNurerpanus muppoBEIX JBOMHUKOB pOOOTOB B yIPaBICHHUE MPOU3BOJICTBOM
PaccmarpuBaembie BOIIPOCHL:

- CBs13b 1 (poBbIX ABOIHMKOB ¢ cuctemamu MES u ERP.

- YrpasieHue IpoU3BOICTBEHHBIMHU IIPOLECCAMU B PEaIbHOM BPEMEHHU.

- ABTOMAaTH3anys ¥ ONTHMU3ALNUS C TIOMOIIBIO IU(PPOBBIX IBOWHUKOB.

13

DKOHOMUYECKHH APPEeKT HU(POBBIX IBOHHUKOB B pOOOTOTEXHUKE
PaccmarprBaeMbIe BOIIPOCHL:

- AHanu3 3aTpar Ha pa3paboTKy U BHEJpEeHUE IH(PPOBBIX ABOHHHUKOB.

- DKOHOMHS PECypCOB U MOBHIIICHHE 3()(HEKTHUBHOCTH.

- Onenka ROI u TCO mudpoBoro nBoitHMKA.

14

eIMPOBaHKE POOOTU3MPOBAHHBIX KOHBEHEPOB

PaccmarpuBaembie BOIIPOCHL:

- IIpuHIUIBI MOAEIUPOBAHUS JIOTUCTUYECKUX U IPOU3BOACTBEHHBIX IIPOLIECCOB.
- WMHTterpanus uudpoBoro ABOIHMKA ¢ CUCTEMOH YIIPaBIICHUS! KOHBEHEPOM.

- OnTUMH3anys IBHKEHHS U paclpeNeIeHus 3a1a4.

15

Hudpossie aBoiinuku u Unaycrpus 4.0

PaccmaTprBaemble BOTIPOCHI:

- B3anmocBs3p i poBhIX ABOWHUKOB ¢ KoHIenmuel Nanyctpun 4.0.
- Posb iudpoBBIX TBOHHKUKOB B YMHBIX (habpuKax.

- IIpuMepsl peanu30BaHHbIX PELICHUN Ha IPEAIPUATUAX.

16

[TepcnekTUBBI pa3BUTHS ITU(DPOBBIX TBOHHUKOB B POOOTOTEXHHUKE
PaccmaTtpuBaeMble BOIIPOCHI:

- Texymmue TpeHIBI ¥ MPOTHO3BI Ha Oyxymiee.

- Brmustane MU u mammHHOTO 00y4eHUs Ha II(POBHIC TBOWHUKH.

- BbI130BBI 11 HanpaBIeHUS JaTbHEHIINX HCCIICTOBAHMUH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUNA/KPATKOE COJEPIKAHNE

AnHanu3 )KH3HECHHOTO IMHUKJIa pO60TH3HpOBaHHOﬁ STYCUKHU
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3aJaHUS CTYACHTHI U3y4aT >KU3HEHHBIN 1IUKII
POOOTH3UPOBAHHOM SYEHKH U CO3alyT KOHIENT HH(POBOTO JBOHHUKA.

Co3naHue apXUTeKTyphl UPPOBOTO ABOHHHUKA
B pe3ynbraTe BRIOTHEHUS MPAKTHYSCKOTO 33JaHHUS CTYISHTHI CO3anyT IMI(POBOToO ABOHHIKA poOOTa B
HoTtaruu UML.

Br16op anmapaTHO# YacTy Il co3aaHus UG POBOTO IBOWHHUKA poOOTa
B PE3yJbTATC BBIMIOJIHEHNSA NPAKTUYCCKOT'O 3aJaHUsl CTY JICHTbI BI)I6€pyT armnaparHyro 4acTb III/I(l)pOBOFO
JIBOWHUKA W HAMIITYT 000CHOBaHHUE BEIOOpA.

MonenupoBanue podoTa it Hu(ppoBOro JBOMHUKA pOOOTU3UPOBAHHON SUEHKU
B pe3synprare BRINOTHEHUS MPAKTHYECKOTO 33aHUS CTYIEHTHI B IpOorpaMMHOM obecnieueHne Gazebo
CO37aIyT MOJIeNIb POOOTU3UPOBAHHON STUCHUKH.

MopenvupoBanue OKpY>KeHHUsI 17151 ITU(DPOBOTO ABOMHUKA POOOTH3UPOBAHHOM STUCHKH
B PE3YyJIbTATC BBINIOJIHEHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYA€HTBI B IPOIrPAMMHOM obOecrieuenue Gazebo
CO3/1ayT MOJICNb POOOTH3MPOBAHHOW STYCHKH.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Opranuzanus nepeayn JaHHBIX O TEKYIEM COCTOSIHHE pPoOoTa
B pe3synbTaTe BBIIOIHEHUS IPAKTUYECKOTO 3a/JaHUsI CTYJEHTHI 3alIPOrPaMMHUPYIOT CUCTEMY UL Hepeadyn
JAHHBIX OT MUKPOKOHTPOJLIEpA Ha CEpBep.

7 |MuTerpanus MaliMHHOTO 3peHUS B LIU(POBOrO JBOMHHUKA pOOOTH3UPOBAHHOM SUEHKU
B PE3YyJbTATC BBIMIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYJ€HTLI 3alIpOrpaMMUPYIOT CUCTEMY JId IE€peaadn
JIAHHBIX OT MUKPOKOHTpOJIJIEpPA Ha CEPBEP.

8 [Pa3paboTka cepBepHOIl YacTH MUPPOBOTO IBOHHUKA
B pesynpraTe BRINOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYISHTHI CO3aayT 0a30BBIN cepBep I XpaHEHHS U
00pabOTKN TaHHBIX TU(PPOBOTO ABOMHHKA.

9 |PasBeprhiBaHue U(PPOBOTO ABOMHUKA B 00Ia4HOM TIaTdOpMe
B PE3YyJIbTATC BBIMIOJTHCHHUSA NPAKTUYCCKOTO 3aJaHUsl CTYJ€HTBI PaA3BEPHYT III/I(I)pOBOFO ,HBOfIHHKa Ha
001a4yHOI l'[J'IaT(l)OpMe " HACTPOAT B3aI/IMOI[eI>IICTBI/I€ C YAaJICHHbIMH UCTOYHUKAMU JaHHBIX.

10 MynbsTUMOJAITBHOE MOJICIIMPOBAHKE MTOBEACHHS poOOTa
B PE3yJbTAaTC BBIMIOJIHCHUA NPAKTUYICCKOTO 3aJaHUs CTYACHTBI PCAIU3YIOT MYJIbTUMOAAJIbBHYIO MOJACIIb
IIOBCOCHU A p060Ta C yUeTOM (I)I/I3I/I‘IGCKI/IX " JIOTUYCCKUX MapaMCcTpPOB.

11 |Banupanus u Bepudukanus quQpoBoro JBOHHUKA
B PE3YJIbTATC BBIMMOJIHEHUSA NPAKTUYCCKOTO 3aJaHuA CTYACHTBI IIPOBEAYT MPOBEPKY KOPPEKTHOCTU MOACTIN
1 (poOBOro IBOWHKUKA U CPABHAT €€ MOBe/IeHHE C (PU3NUECKHM OOBEKTOM.

12 |OGecmneueHue 6€30MaCHOCTH TAHHBIX IUGPOBOTO TBOMHHUKA
B PE3YJIbTATC BBIMIOJTHEHUSA NPAKTUYCCKOTO 3aJaHUs CTYJ€HTBI PCAIU3YIOT 6a3OBLIe MEPHI 3allIUThl JaHHBIX
TIpY Tiepeiave U XpaHeHNH HHPOopManuu nu(hpoBOTro TBOWHUKA.

13 |Hnaterpamnms nudpoBOro IBOMHUKA B CHCTEMY YIIPABJICHUS TPOU3BOJICTBOM
B PE3yJIbTAaTC BBIMIOJIHCHUA NPAKTUYICCKOTO 3aJaHUs CTY ACHTBL pa3pa60Ta}0T OPOTOTHUIL BSaHMO,HeﬁCTBHﬂ
I_[I/I(i)pOBOFO ,I[BOﬁHHKa C CHCTEMOM yupapJICHUA TPOU3BOACTBCHHBIM ITPOLECCOM.

14 |Onenka s3xoHOMUYECKON 3((HEKTUBHOCTH LIUPPOBOTO JTBOITHUKA
B PE3YJIbTATE BBIMIOJTHEHUSA NPAKTUYCCKOTO 3alaHuA CTYACHTBI pACCUUTAIOT OCHOBHBIC 9KOHOMHNYCCKUE
nokaszatesu (3arpatsl, Beiroabl, ROI) nudpoBoro apoitHuKa poOOTH3NPOBAHHOM SYESHKH.

15 |MogenupoBanue poOOTU3MPOBAHHOTO KOHBeWepa B Gazebo
B PE3YyJIbTATC BBINIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHTBI CO3AaAyT MOJICIIb pO60TI/I3PIpOBaHHOFO
KoHBeliepa B cpere Gazebo U HHTETpHUPYIOT €€ ¢ MH(MPOBBIM JTBOHHIKOM.

16 |Pa3paboTka koHuenmu mudpoBoro aoitHuka it Uuaxycrpun 4.0
B pesynbrare BBIMOTHEHHS MIPAKTUUIECKOTO 33a/IJaHUS CTYACHTHI pa3pa0d0TalOT KOHIENTYAIbHYIO MOIETH
IIU(POBOTO ABOITHHUKA, COOTBETCTBYIOIIYIO TpeboBauuaM Uuxyctpun 4.0, 1 IpeaCTaBAT ee B BUAE
Npe3eHTalNH.
4.3. CamocrosiTenbHas paboTa 00ydarOIMuXCs.

No

Bun camocrositensHoi# paboTh

n/m

1 |H3ydeHue AOTIOJHUTENHHON JIUTEPATYPHI

2 |[loaroroBka K MPaKTUYECKUM 3aHSATHSIM

3 |[ToaroToBka K MPOMEKYTOYHOM aTTECTAIIMH

4 |IToaroToBKa K TeKymeMy KOHTPOJIIO

5 | BeimonHeHue KypcoBoil paboThl.

6 [ToaroroBka Kk MpOMEKYTOUHOU ATTECTA[UH.

7 | TlonroroBka K TEKyIIeMy KOHTPOJIIO.




4.4. IlpumepHbIil IepeYeHb TEM KypPCOBBIX padoT

- [IpoextrpoBanue mu¢ppoBOro TBOWHUKA CBAPOUYHOTO poOOTa C MHTETPAIHEH
B MES-cucremy;

- Banunanus nudgpoBoro qBoiHUKa poOOTH3UpOBaHHOM sueiiku B Gazebo;

- Pa3pabotka obnaunoro mudposBoro nBoitHNKa Ha rmiatgopme Azure Digital
Twins;

- WuTerpamust MamumHHOTO 3peHUs B HUQPPOBOM JBOMHMK JJIsI KOHTPOJIS
KauecTBa MPOAYKIIHH;

- OneHka 5SKOHOMHUYECKOH SPQPEKTUBHOCTH LUPPOBOrO JIBOMHHUKA
KOHBEHMEPHOU JINHUMU;

- MynbTUMOAANIbHOE MOAEIIMPOBAHNE POOOTA-TIOTPY3UMKA: MEXaHUUECKHE U
JIOTUYECKHE ACIIEKTHI;

- 3amuTa JaHHBIX HU(PPOBOrO JBOMHUKA: MU(POBAHUE U ayTEHTU(PUKALNS
no cragaapty ISO 27001;

- Co3panve UM(POBOrO JBOWHHMKA JJIi TMPOTHO3UPOBAHMS H3HOCA
IPOMBILIIIEHHOTO po0O0Ta;

- Uurterpanus mudposoro npoiinuka ¢ ERP-cucremoit SAP;

- Pa3paboTtka nndpoBoro qBoiHNKa ABTOHOMHOI'O CKJIQJCKOTO po00Ta;

- ITlpumenenne MW B 1uudpoBbIX JBOMHUKAX IS MPEICKA3aTEIHHOIO
00CTy)KUBaHUS;

- CpaBuenue Gazebo u kommepueckux miathopm (NVIDIA Omniverse) st
U(PPOBBIX JTBONHUKOB,;

- IludpoBoii NBOWHUK poOOTU3UPOBAHHOW cOOpouHOW JuHUU: OoT CAD-
MOJIEH 0 BaJIUIAIINH;

- Peaninzanust kubepOe3onacHOCTH MJisi IIU(POBOro JABOMHUKA BOJIOPOJIHOM
CTaHIINH;

- DOHeprodpheKTUBHOCTh  IUGPOBBIX  JBOWHUKOB:  ONTHUMHU3AIUS
OTpeOJICHUS pECYPCOB;

- PazpaboTka nudpoBoro ABOMHMKA JJi1 yMHOTO TOPOJia: pOOOTHI-yOOPIIUKH
U JIOTUCTHKA;

- [udpoBoil ABOMHUK MEAUIIMHCKOTO POOOTa: CUMYJISLUS XUPYPIrHUECKUX
OIepaluu;

- [Ipumenenne G0K4eHA 71 ayIMTa JAaHHBIX B IIU(POBBIX JIBOMHUKAX;

- MogaenupoBanue aBapuiiHbIX clueHapueB Ha ADC ¢ HCIOIb30BAHUEM
u(ppPOBOro IBOMHUKA;

- Uurerpamnus 1udpoBbIX ABOMHUKOB ¢ HU(PpoBbIMU (haOpukamMu Siemens
(MindSphere).



5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

ri\/ri bubimorpaduyeckoe onucanue Mecro nmocrtymna

1 [Ipeobpaxenckas, E. B. [ludposbie TexHOMOTNN B URL:
npomsBocTee. Co3/1aHNe BUPTyalbHOl naboparopuu | https://e.lanbook.com/book/386243
: yueOHO-MeToarueckoe mocooue / E. B. (nara obpamenns: 06.05.2025). —
[Ipeobpaxenckas, A. A. Jlum. — Mocksa : PTY TexeT snekTpoHHbIi
MUPDBA, 2023. — 72 ¢. — ISBN 978-5-7339-1988-
1.

2 ITcenTuc, 3. 1. [ToTokoBast 00paboTKa JaHHBIX. URL.:
Komnseliep peansaoro spemenu / J. J1. Icenruc ; https://e.lanbook.com/book/105840
nepeBoj ¢ anrmiickoro A. A. CaunkuH. — MockBa : (nara obparmenus: 06.05.2025). —
JIMK Tlpecc, 2018. — 218 c. — ISBN 978-5-97060- | 1€KCT HIEKTPOHHEIIi
606-3.

3 | Jxonaran, JI. Bupryansnas peansaocts B Unity / JI. | URL:
JIxoHarTaH ; mepeBo ¢ aurauiickoro P. H. Parumos. https://e.lanbook.com/book/93271
— Mockaa : JIMK Ilpecc, 2016. — 316 ¢. — ISBN (nara obpamenns: 06.05.2025). —
978-5-97060-234-8. TekcT 31eKTPOHHBII

4 Typueuxkas, E. JI. [IporpammHuas uHxkeHepus. URL:
VHTerpallioHHBbIi I0AX0 K Pa3paboTKe : y4eOHUK https://e.lanbook.com/book/480161
qurst By3oB / E. JI. Typrenkas, A. B. Arpanosckuii. — | (1a1a odpamenns: 06.05.2025). —
2-¢ w31, ctep. — Cankr-TlerepGypr : Jlab, 2025, — | TEKCT SNICKTPOHHBIA
216 c.— ISBN 978-5-507-50848-8.

6. IlepeueHb COBpPEMEHHBIX

podeCcCHOHAITBHBIX

0a3 JaHHBIX H

UH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS MPU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).
Odurmansueiii caiit PYT (MUUT) (https://www.miit.ru/);
Hayuno-texuunueckas oudnuoreka PYT (MUUNT) (http:/library.miit.ru);
O6pazoBarenbHas mwiathopma «FOpaiit» (https://urait.ru/);

O6mme wuHGOPMAIIMOHHBIE, CIPABOYHBIE HM  ITOMCKOBBIE  CHCTEMBI
«Koncynbrant [Lrocy, «I"apanT»;

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIaHnby»
(http://e.lanbook.com/);

7. llepedyeHb  NHIICH3MOHHOTO W  CBOOOJHO  PacCHpPOCTPaHIEMOTO

MpOrpaMMHOr0 OOECIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIUHBI (MOIYJIs).

Microsoft Internet Explorer (unu npyroii 6paysep);



Omnepanronnas cucrema Microsoft Windows;
Microsoft Office;

VS Code;

Arduino IDE;

Ununtu;

ROS2.

8. Omnucanue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILIECTBJICHUSI 00pa30BaTEIBHOTO Mpoliecca Mo TUCIUILIMHE (MOIYJIIO).

YyeOHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PYI0BaHUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 9 cemectpe.
Kypcogas pabota B 9 cemectpe.

10. OueHouHbIE MAaTEPUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, TPUMEHSIEMBIE TIPU NPOBEICHUM ITPOMEKYTOUYHOU

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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