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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpro u3yueHus TUCHUTUIMHBL (MOIYJIS) SIBISIETCS:

- UW3Yy4YeHUE MOJIeJIeii, OMHUCHIBAIOIIUX CTPOCHUE U (YHKIMOHUPOBAHUE
MIPOM3BOJICTBEHHBIX CUCTEM B KOHTeKCcTe MHaycTpuu 4.0;

- OCBOCHHUE TEXHOJIOTUU MPOEKTUPOBAHUS TEXHUYECKUX CHUCTEM C YYETOM
TEXHOJIOTUU HU(PPOBBIX TBOMHUKOB.

3ajauamMu TUCIUTLIUHBI (MOTYJIs1) SIBJISTFOTCS:

- MOJYyYEeHHE KOMILJIEKCHOTO MPEACTABICHUS O CYIIECTBYIOUIUX MOJIX0AaX K
CO3aHUI0 TU(POBBIX JBOMHUKOB MTPOMBIIUICHHBIX POOOTOTEXHUUECKUX CUCTEM;

- (hopMHUpOBaHNUE HABBIKOB aHAJIM3a CUCTEM C LIENBI0 CO3JaHUsl HMU(PPOBBIX
JIBOMHUKOB;

- (opmupoBanre TpeOOBaHWI K ammapaTHONM YacTd M TMPOTPAMMHOMY
oOecrieyeHn0 UU(POBBIX JBOMHHMKOB TPOMBIIIIEHHBIX POOOTOTEXHHUYECKUX
KOMILIEKCOB;

- U3y4Y€HHE COBPEMEHHBIX TEHJCHIMK B 00JacTU co37aHus IU(POBBIX
JIBOMHUKOB.

2. [Inanupyembie pe3ybTaThl 00y4eHUs 110 AUCITUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B PE3yIbTaTe 00yUYEHUs MO0 TUCHMIUIMHE (MOIYIIO):

OIIK-13 - Cnoco0eH MpUMEHSATHh METOJBI KOHTPOJS KadecTBa W3JACIHU U
00beKTOB B cpepe npodeccunoHanbHON AESATETLHOCTH. ;

OIIK-14 - CpoocobeH pa3pabaThiBaTh QJITOPUTMBI U KOMIIBIOTEPHBIE
MIPOTPaMMBI, IPUTOIHBIC SIS IPAKTUYECKOTO IPUMCHCHHS. ;

IK-2 - CnocoOeH Mpou3BOIUTh KOMILICKCHYIO HACTPOWKY MEXaTPOHHBIX U
pOOOTOTEXHUYECKUX  CHCTEM,  UCIOJIB3ysl  MPOTpaMMHOE  OOecredyeHue
KOTOPOJIJIEPOB U ynpasisitomiux 9BM, Ux cuctem ynpaBieHUS .

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

- OCHOBHBIC TIOHSTHS M 3Tallbl )KU3HCHHOTO IHKJIa [U(PPOBOTO JBOMHUKA B
POOOTOTEXHUYECKUX CHCTEMAX;

- ApXuTeKTYpy 1IM(DPOBOTo ABOMHHMKA U IPUHITUIIBI B3aUMOJACHCTBUS MEKIY
€ro KOMITOHEHTaMH (armapaTHBIMKU U TPOTPAMMHBIMH );

- CoBpeMEeHHBIC TEXHOJIOTUH MOJICITUPOBAHUS POOOTOB M pOOOTH3UPOBAHHBIX
siueeK (B TOM YHCJIC MYJIbTHMOJAIBHOE MOJICIIUPOBAHHKE);



- CpenctBa u MeTOIbl Iepefauyd, oOpadOTKM M XpAHEHHsI JAaHHBIX B
nM(POBBIX JBOMHUKAX, BKIIOUasl 00JIaYyHbIE U CEPBEPHBIEC PEIICHMUS;

- IlpuHuunbl MHTErpalMyd MAIIMHHOTO 3pPEHHUS U CEHCOPHBIX CHUCTEM B
U POBbIE IBONHUKY;

- [logxoas! kK Banuaauuu, BepupuKauy 1 00ecrnedeHno nHHOpMallnoOHHON
6e3omacHOCTH IU(PPOBBIX TBOWHUKOB;

- [lpuHnunsl >KOHOMHUYECKOM OHEHKH 3(P(GEKTUBHOCTH BHEAPEHUS
M(POBBIX JBOMHUKOB U UX posnu B Muayctpun 4.0.

Ymern:

- IIpoekTrpoBaTh apXUTEKTYypy LU(PPOBOrO JTBOMHUKA POOOTOTEXHUYECKOM
CHCTEMBI ¢ ucnoab3oBanueM UML-HoTanmii;

- IlopOupats u 00OCHOBBIBATH BBHIOOP amnmapaTHBIX KOMIIOHEHTOB IS
peanu3anuu UuGPOBBIX JBONHUKOB;

- Co3maBaTh Mojzienid poOOTOB M UX OKPYXKEHUS B MPOrPAMMHOMN cpene
Gazebo;

- Opranu3oBsIBaTh COOp U nepeaavy AaHHBIX OT (HU3NUYECKUX KOMIIOHEHTOB
K IUGPOBOMY TBOMHUKY;

- Peann3oBbIBaTh MHTETpALMIO CHUCTEM MAIIMHHOTO 3pEHUS B HU(PPOBYIO
MOJIeNTb POOOTU3UPOBAHHOM SIUCHKHU;

- HacrpauBate cepBepHbie U oOjauHble TUIATGOPMBI IS pa3MEIICHHUS H
B3aMMOJICUCTBHS UG POBOTO IBOWHUKA,

- IlpoBomuTh BepudHKanMi0 MOJENEH U aHAJIU3UPOBATH COOTBETCTBHE
uu(poBoro ABOMHUKA PU3MIECKOMY OOBEKTY;

- BBINOMHATD OLIEHKY 3KOHOMHYECKOM II€1ecCO00pa3sHOCTH BHEAPEHMUS
M(POBOro ABOMHHMKA HA IPOU3BOJICTBE.

Baanern:

- HaBbikamu MoAenupoBaHus U BU3yaTU3aluud poOOOTOTEXHUYECKUX CUCTEM
U X IU(PPOBBIX JBOMHUKOB;

- UncTtpyMeHTaMu pa3paOOTKU U aHAIM3a APXUTEKTYP HU(PPOBBIX TBOMHUKOB
(UML, CAD, CAE, Gazebo u 1p.);

- TexHonorusiMM NOPOrpaMMHUPOBAHUS  MEpPeladd  JAHHBIX  MEXIy
KOMIIOHEHTaMU LIM(PPOBOro JBOMHMKA (BKJIIOUasi MUKPOKOHTPOJUIEPH! U CEPBEPHI);

- Merogamu wuHTerpauuu LUQPOBBIX JABOWHUKOB B IPOU3BOICTBEHHbBIE
IIPOLIECCHI M CUCTEMBI YIIPABIICHHUS,

- [Ipuemamu obecnieueHust Kubepoe30macHoCTH HU(POBBIX TBOHHUKOB;

- [Monxomamu K co3gaHUi0 HMUQPPOBBIX IBOWHUKOB B paMKax KOHLEMIUU
Nunycrpuu 4.0 u iudpoBoro npou3BoCTBA.



3. O0beM TUCTUIUTMHBI (MOJTYIIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILINHBI (MOIYJIs).

OO6masi TPyIOEMKOCTh AUCHUILIMHBI (Monayisi) coctaBisier 3 3.e. (108
aKaJeMHUYeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyJarmuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peaju3aluu 00pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHSX,
IIPU MPOBEJICHUHN YUEOHBIX 3aHITHI:

KomnaecTBo yacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne7

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCETo): 64 64
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O0beM UCHUIUIUHBI (MOIyJNisg) B (opmMe caMOCTOSITENbHONW paboThI
oOyJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaromMXCsS C
MearoruaeckKuMu paboTHUKAMHU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl Ha HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
MIPOMEKYTOUYHOH aTTECTAIlMK COCTaBIIsAeT 44 akaJieMHUeCKUX Jaca (OB).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATLHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUIHHBI (MOYJISI) MOXKET ObITh peain30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydYaIOIMUXCs C MEAArorundecKuMu pabOTHUKAMH U (WJTH)
JUIIaMH, TIPUBIIEKAEMBIMU K peaju3aiiu o0pa3oBaTeIbHOM MporpaMMbl Ha HHBIX
YCJHOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIA).

4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

/ TemaTrka JIEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE
/1

1 |BBenenue B 1u¢poBbIe TBONHUKN

PaccMaTprBaeMble BOIIPOCH:

- [NonsiTre nnMpoBOro IBOMHHMUKA M UCTOPHS €0 Pa3BUTHSI.

- Ob6nacT npUMeHeHus! HU(PPOBHIX IBOWHUKOB B TEXHUKE U MIPOMBILIICHHOCTH.

- OCHOBHBIE KOMITOHEHTHI IIU(PPOBOTO TBONHUKA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

ApxuTekTypa nu(PpOBHIX TBOWHUKOB pOOOTOB

PaccmarpuBaembie BONPOCHL:

- Ciom apXHUTEeKTyphl U(POBOTO IBOHHHUKA: OT (PU3NIECKOTO YPOBHS 10 AHATUTHIECKOTO.
- CBs13b MeX 1ty HU(PPOBBIM TBOWHUKOM U (PU3NIECKUM POOOTOM.

- [IpuMeps! apXUTEKTYPHBIX PELIEHUH B pOOOTOTEXHHUKE.

AmnmapaTHas 9acTh IU(PPOBHIX ABOWHUKOB B POOOTOTEXHUKE
PaccmaTpuBaeMble BOIIPOCHI:

- CeHCOpBI M UCTIONTHUTENILHBIE MEXaHN3MBI B IU(POBBIX IBOWHHUKAX.

- CpencrBa cOopa 1 iepeiadn JaHHBIX ¢ GU3NIECKUX OOBEKTOB.

- OcobeHHOCTH B3aNMOICHCTBHS anmapaTHOl U IU(POBOH cpesl.

[IpuMeHeHne TeXHUYECKOTO 3peHUS B IIU(PPOBBIX ABOMHUKAX
PaccmatprBaeMbie BOIIPOCHL:

- [IpuHIMOBI pabOTHI CUCTEM MALIMHHOTO 3PECHHSL.

- O0paboTKa 1 aHAJIU3 U300PAXKEHUI JJIs1 MOJICTTUPOBAHHS CPEJIBL.

- Mcnonp3oBaHue TEXHHUECKOTO 3PEHHSI B YIIPABIEHUH pOOOTaMHU.

CucreMmbl nepeiayu JaHHBIX B HU(PPOBBIX ABOMHUKAX
PaccmaTpuBaeMble BOIIPOCHI:

- [Iporoxomns! u TexHonorMM Nepenaun fanHsIx (MQTT, OPC UA u ap.).

- Tpe©oBaHUsI K CKOPOCTH, HA/IS)KHOCTH M O€30IIaCHOCTH TIepeadl JaHHbIX.
- Apxurektypa loT-cereli B iudpoBbIX TBOHHHKAX.

CepsepHast yacTh IIU(PPOBHIX JBOWHUKOB

PaccmarpuBaeMbie BOTIPOCHI:

- Ponb cepBepHOit HHPPACTPYKTYphl B YHKIIMOHUPOBAHUH JIBOHHUKOB.

- XpaHnenue u 00paboTka 0oIbIINX 00BEMOB TaHHBIX.

- [Ipumeps! peannzaiyy CepBEPHON YaCTH: JIOKATBHBIC H 00JIAUHBIC PEIICHUS.

O6uraunbie TIaTGopMBbI 115 TU(PPOBBIX TBOWHUKOB

PaccMarpriBaeMble BOIIPOCH:

- [Nonynsipublie oonaunsie miathopmsel (Azure Digital Twins, AWS IoT, Siemens MindSphere).
- IIpenmy1ecTBa U HEOCTATKY OOJIAYHBIX PEIICHUM.

- Unterpanus nudpoBoro ABoHHUKA ¢ 00IAUYHEIMH CEPBHCAMH.

MonenrpoBanue poOOTOB B KOHTEKCTE IU(PPOBBIX JBOMHHUKOB
PaccmaTpuBaemble BOTIPOCHI:

- OCHOBEHI CO31aHUS BUPTYAIBHBIX MOJIETICH POOOTOB.

- Ucnonr3oBarne CAD/CAE-cpeacTs B MOACTUPOBAHHN.

- CBsI3b MEX/ly BUPTYJILHOH 1 (U3UIECKOH MOJEINBIO.

MYJ'IBTI/IMO,Z[&J'ILHOC MOACIIMNPOBAHUC

PaccmatpuBaembie BOMPOCHI:

- [loHsiTHE MYTBTUMOJAIBHOCTH B MOJICITUPOBAHNUHY.

- MHTerpanus pa3inyHbIX MOJIENICH: MEXaHUIECKHX, IPOTPAMMHBIX, TOBEICHUECKUX.
- [IpumMeps! MyTbTUMOJANBHBIX MOIeNel B IH(POBBIX TBOMHHUKAX.

10

Bammnanus u Bepudukanust moaenei

PaccmarpuBaeMble BOIIPOCHI:

- OTnruyst BUIMIAIMN U BEPUPHUKALIH.

- MeTtop! moaTBEpKAEHUS KOPPEKTHOCTH MoJielel U(POBBIX ABOIHUKOB.
- [IpakTrueckne KeWchl BaMaalui MoJieliei B pOOOTOTEXHHUKE.

11

besomnacHOCTh TaHHBIX B MU(PPOBBIX IBOMHUKAX
PaccmarpuBaeMbie BOTIPOCHI:

- Yrpo3s! nHDOPMAIIMOHHOK 0€301MaCHOCTH B UG POBBIX TBOMHUKAX.

- MeTomp! 3a1muThl: MUuppoBaHUe, Ay TCHTU(PHUKAIH, KOHTPOJIb JOCTYTIA.

- Perynsropusie TpeboBanus u cranaaptel (GDPR, ISO/IEC 27001 u np.).




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

12

WNuTerpamnus mudpoBeIX JBOHHUKOB pOOOTOB B YIPABJICHHE MMPOU3BOICTBOM
PaccmatpuBaeMbie BOTIPOCHI:

- Cea3p mupoBeIx ABoitHUKOB ¢ cuctemamu MES u ERP.

- YpaBieHue mpou3BOCTBEHHBIMHU MIPOLECCAMU B PEATIbHOM BPEMEHH.

- ABTOMAaTHU3aIVsI ¥ ONITUMH3ALUS C TOMOIIBIO ITU(PPOBBIX JTBOWHUKOB.

13

OKoHOMUYECKHH APPEeKT HU(POBBIX IBOHHUKOB B POOOTOTEXHUKE
PaccmatpuBaeMble BOIIpOCH:

- AHanu3 3aTpat Ha pa3paboTKy U BHEApEHHE IU(POBHIX TBOMHUKOB.

- DKOHOMHS PECYPCOB U MOBHIIeHKE 3()PeKTHBHOCTH.

- Onenka ROI u TCO mudpoBoro nBoiHUKA.

14

eNMpOBaHUE POOOTU3UPOBAHHBIX KOHBEHEPOB

PaccmarpuBaeMble BOIPOCHL:

- [IpyHIMIBI MOAETUPOBAHHUS JIOTUCTUYECKUX U IPOU3BOACTBEHHBIX IPOLIECCOB.
- Naterpanus uudpoBoro ABOMHUKA C CUCTEMOH YIPaBISHUS! KOHBEHEPOM.

- OnTUMM3anus ABWKEHNS U paclpe/ieIeHus 3a/1ad.

15

[Mudpossie apoiinuku u Uuayctpus 4.0

PaccmaTpuBaeMble BOIIPOCHI:

- B3anmocBs3p udpoBEIX ABOHHUKOB ¢ KoHIenmuei Munyctpun 4.0.
- Ponb ippoBBIX JBOWHUKOB B YMHBIX (pabpHKax.

- [Ipumeps! peann30BaHHBIX PEIICHUH HA TPEIIPUITUSX.

16

[TepcnieKTHBBI pa3BUTHS LIUPPOBBIX JBOUHUKOB B pOOOTOTEXHUKE
PaccmarpuBaeMbie BOTIPOCHI:

- Texy1ue TpeHIbI 1 IPOTHO3bI HA OyayIIce.

- Brussane U n MmamuHHOTO 00Y4YeHUS HAa IU(PPOBBIE TBOMHUKH.

- BrI30BbI 1 HanpaBiIeHUs! JaNbHEUIIUX UCCIIETOBAHUI.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

[IpakTrueckue 3ausaTUs

n/m

TemaTrka MpakTUIECKUX 3aHATHI/KPATKOE COJIepKaHUE

AHanu3 JKU3HESHHOTO MUKJIa pO6OTI/I3I/IpOBaHHOﬁ STYCHKH
B pesynbrare BHIIOIHEHUS MPAKTHUECKOTO 3aJaHUs CTYACHTHI U3y4aT KU3HEHHBIN [IUKII
POOOTH3MPOBAHHOM STYEHKU M CO3JayT KOHIIENT H(POBOro IBOWHHKA.

Co3manue apXuTeKTyphl IU(PPOBOTO IBOHHHUKA
B pe3ysbrarte BBIIOIHEHUS MPAKTHYSCKOTO 3aaHus CTYACHTHI CO31aayT IIUPPOBOro ABOMHKUKA PoOOTa B
"otammu UML.

Br16op anmapaTHO# yacTu Ju1sl co3aaHus UG POBOTO IBOMHHUKA pOOOTa
B PE3YIbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHus CTYACHTBI BBI6epyT armapaTHyro 4aCTb III/I(l)pOBOFO
HBOﬁHHKa 1 HalIMIyT 00ocHOBaHHE BLI60pa.

MonenupoBanue podoTa 11t HU(PPOBOTo TBOMHIKA pOOOTU3UPOBAHHON SIYCUKH
B pesynprare BRIIOTHEHUS MPAKTHYECKOTO 3aJaHUs CTYACHTHI B IporpaMMHOM obectieuenue Gazebo
CO3/1ayT MOJETHh POOOTU3UPOBAHHON TUECHKH.

MopenupoBaHue OKpY>KeHHsI 1715 ITM(DPOBOTO ABOMHUKA POOOTU3UPOBAHHON STUCHKU
B pesynbprarte BRIIOTHEHHUS MPAKTHYECKOTO 3aJaHUs CTYACHTHI B IIpOrpaMMHOM obectieuenue Gazebo
CO3/1ayT MOJICTb POOOTU3UPOBAHHON STUCHKH.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

Opranuzanus nepeaavn JaHHBIX O TEKYIIEM COCTOsSIHUE poOoTa
B pesynbraTe BBITOTHEHHS TPAKTHIECKOTO 3a1aHHS CTYICHTHI 3aIlPOrPaMMHUPYIOT CUCTEMY JUTS epetadn
JTAHHBIX OT MUKPOKOHTPOJUIEpa Ha CepBep.

WuTerpanus MaIMHHOTO 3peHHsI B TU(PPOBOro ABOWHUKA pOOOTU3UPOBAHHON sUEHKU
B pe3ynbpTaTe BBIIOIHEHHS IPAKTUIECKOTO 3a/laHUs CTYIEHTHI 3alIpOrPaMMUPYIOT CHCTEMY Ul Iepefadun
JaHHBIX OT MUKPOKOHTPOJIJIEpa Ha CepBep.

Pa3zpaboTka cepBepHOil acTu UPPOBOTO TBONHUKA
B pesynbTaTe BBITOTHEHHS IPAKTHIECKOTO 3alaHUs CTYISHTHI CO30anyT 0a30BBIil cepBep I XpaHEHHS U
00paboTKH AaHHBIX NU(POBOTO JBOWHUKA.

Pa3BepThiBanue nudpoBoro 1BoitHIKA B 001a4HOM MIaTgopme
B PE3YIbTATE BLINMOJIHECHUS MMPAKTUYCCKOTO 3a/laHus CTYACHTBI pa3BCPHYT HI/I(i)pOBOl"O I[BOﬁHPIKa Ha
001auHO rmaT(bopMe " HACTPOAT B3aHMOH€ﬁCTBHe C YAaJICHHbIMH UCTOYHUKAMUN NJAaHHBIX.

10

MynsTUMOIATHFHOE MOJICTHPOBAHUE ITOBEACHHS poOOTa
B pesynbrate BBINOTHEHHS IPAKTUIECKOTO 3a1aHNS CTYICHTHI PEAT3yI0T MyJIbTUMOJAIBHYIO MOJIENb
MOBEAEHUS pPo0O0Ta ¢ yIeTOM (PU3NIECKUX U JIOTHYECKHUX [1apaMETpPOB.

11

Bamunanus u Bepudukanus nudpoBoro 1BoHHAKA
B PE3yIbTATE BBIITOJIHCHUS MPAKTHUICCKOIO 3a/laHUs CTYACHTBI IIPOBEAYT NPOBEPKY KOPPCKTHOCTU MOJACIIN
III/I(I)pOBOl"O ].'[BOﬁHI/IKﬁ " CpaBHAT €€ MOBEACHUEC C (1)I/I3I/ILI€CKI/IM OG'I)GKTOM.

12

Obecneuenue 6e30MaCHOCTH JaHHBIX IIU(PPOBOIO ABOHHHUKA
B PE3YIBbTATE BBINTOJTHCHUSA MPAKTUYCCKOTO 3aJIaHUA CTYICHTHI pCaIn3yroT 0a30BbIE MCEPBI 3alllUThI JJaAHHBIX
NIpY Tepeaiade U XpaHeHnH HHpopMaIu 1udpoBOro TBOHHHKA.

13

NuTterpamnus mudpoBoro ABOMHUKA B CUCTEMY YTPABIICHHSI IIPOU3BOICTBOM
B pesynbraTe BBITOTHEHHUS TPAKTHIECKOTO 3a1aHNS CTYCHTHI pa3paboTaloT MIPOTOTUI B3aNMOAEHCTBHUS
u(POBOro ABOMHUKA C CUCTEMOH yIIpaBIIeHUs! IPOU3BOACTBEHHBIM IIPOLIECCOM.

14

Orenka 3KkoHOMHYECKOH A PEeKTUBHOCTH TU(PPOBOTO JBOMHUKA
B pesynbrare BHINOIHEHUS MPAKTUUECKOTO 3aaHUS CTYI€HTHI pAaCCUUTAIOT OCHOBHBIE YKOHOMHUECKHUE
nokasatenu (3arpatsl, Beirozipl, ROI) nugpoBoro aBoitHnka poOOTH3NPOBaHHOMN SYEHKH.

15

MonenupoBaHue poOOTH3UPOBAHHOTO KOHBelepa B Gazebo
B pesynbTaTe BBITOMHEHHS MPAKTHYECKOTO 3aJaHusl CTYJSHTHI CO31a1yT MOJETIbh POOOTH3HPOBAHHOTO
KoHBeiiepa B cpene Gazebo n MHTErpUPYIOT ee ¢ TUPPOBHIM TBOHHUKOM.

16

Pa3paboTka konneniuu mudpooro apoHuka aisa Uamgyctpuu 4.0

B PE3YIbTATE BBITOJIHCHUS MPAKTUICCKOIO 3a/laHUs CTYACHTBI pa3pa60TaIOT KOHICIITYAJIbHYIO MOJC/Ib
UQpOBOTro JABOMHUKA, COOTBETCTBYIOILYIO TpeboBanusiM Muayctpun 4.0, n npeacTaBsT ee B BUIE
MIPE3eHTaIHH.

4.3. CamocrosTenbHas paboTa 00y4daroImuXCs.

/1

Buna camocrositensHOM paboThI

N3yuenune JOMOTHUTEIBHOM JTUTEPATyPhI

HOI[FOTOBKa K IIPAKTHYCCKUM 3aHATHAM

[ToaroToBka K MPOMEKYTOUHOM aTTECTALIUHI

IToaroroBka k TEKYILIEMY KOHTPOJIIO

Brimonnenue KypcoBoii paboTHI.

[ToaroroBka k IPOMEKYTOYHOM aTTECTALUH.

~N| oo o B W N

[ToaroroBka K TeKyuieMy KOHTPOJIIO.




4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX pabOT

- I[TpoexTrpoBanue 1udpoBOro ABOMHUKA CBAPOYHOTO poOOTa C MHTErpaIuei
B MES-cucremy;

- Banunanus nudgpoBoro nBoiiHUKa poOOTH3UpPOBaHHOM stueliku B Gazebo;

- Pa3paboTtka obsayHoro uudposoro ABoiiHuKa Ha argopme Azure Digital
Twins;

- WHrerpamnus MammHHOrO 3peHHs] B LHU(PPOBON ABOMHHUK AJIE KOHTPOJIA
Ka4ecTBa MPOAYKIINH;

- OneHka 5SKOHOMHYECKOH 3(PQexkTuBHOCTH IUPPOBOrO  JIBOMHHUKA
KOHBEWEPHOM JIMHUU;

- MynbTUMOIaTbHOE MOIETUPOBAHUE POOOTA-TIOTPY3UHKaA: MEXaHUUECKUE U
JIOTUYECKUE ACTIEKTHI;

- 3ammTa JaHHbIX HU(POBOro ABOMHMUKA: MU(POBAHUE U ayTeHTU(DUKALUA
no cragaapty ISO 27001;

- Cozganne 1MPOBOro JBOMHUKA JUIsI MPOTHO3UPOBAHUS H3HOCA
MIPOMBIIINIEHHOTO PO00Ta;

- Uarerpamus mmudposoro nBorinuka ¢ ERP-cuctemoit SAP;

- Pa3pabotka nungpoBoro JBoiHNKa aBTOHOMHOI'O CKJIa/ICKOr0 po0oTa;

- Ilpumenenne MU B 1udpoBBIX ABOWHUKAX IS MPEICKA3aTEIHHOTO
00CTy>KUBaHMUS;

- CpaBuenne Gazebo u kommepueckux miatgopm (NVIDIA Omniverse) nms
U (PPOBBIX ABONHUKOB,;

- LludpoBoii nBOWHUK poOOTU3MPOBAHHOU cOOpouHOW nuHuUU: oT CAD-
MOJIEJIH JI0 BaIUJIaluu;

- Peanmuzanus kubepOe3omacHOCTH 711 MUGPOBOTO JBOMHUKA BOJIOPOIHON
CTaHIIUY;

- DHeprod@pdeKTUBHOCTh  HUGPOBBIX  JBOMHUKOB:  ONTHMHU3AIUS
MOTPEOJICHUS PECYPCOB;

- PazpaboTka nuudpoBoro ABoMHUKA JIJI1 yMHOTO Topoja: poOOThI-yOOPIIUKH
Y JIOTUCTHUKA;

- [ludpoBoii ABOMHUK MEIUIIMHCKOTO PoOOTA: CUMYIISAIUS XUPYPrUISCKUX
oneparuu;

- [Ipumenenue O0KueliHA I ayAUTa JAaHHBIX B IIU(POBBIX IBOMHUKAX;

- MopenupoBanue aBapuiiHbIX clieHapueB Ha ADC ¢ HCHOJIb30BaHHEM
M(POBOro IBOMHUKA,;

- WaTerpanus 1mudpoBbIX ABOMHUKOB ¢ mUGpoBbiMU (abpukamu Siemens
(MindSphere).



5. llepeuens wu3maHUU,

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

KOTOPbIE PEKOMEHJYETCS HCIOJb30BaTh IMpHU

15?1 bubnuorpaduyeckoe onucanue Mecrto mocrtymna

1 | IIpeobpaxkenckas, E. B. LludpoBsie TexHOIOTHH B URL:
nponsBozctee. Co3anue BUpTyanpHOii 1aboparopun | hitps://e.lanbook.com/book/386243
: yueOHO-MeTouueckoe mocodue / E. B. (nara obpamenns: 06.05.2025). —
[IpeoGpaxenckas, A. A. Jlum. — Mocksa : PTY TexcT anexTpoHHbH
MUPDA, 2023. — 72 ¢. — ISBN 978-5-7339-1988-
1.

2 [Icentuc, 3. /1. I[TorokoBas 006pabOTKa JaHHBIX. URL:
Kongeiiep peansHoro Bpemenu / J. 1. Ilcentuc ; https://e.lanbook.com/book/105840
nepeBo/] ¢ anruickoro A. A. CnuakuH. — MockBa : (nata obpamenus: 06.05.2025). —
JIMK TIpecc, 2018. — 218 ¢. — ISBN 978-5-97060- | LEKCT MCKTPOHHEII]
606-3.

3 | xonaran, JI. Bupryansnas peansaocts B Unity / JI. | URL:
JxoHaraH ; nmepeBo ¢ anrauiickoro P. H. Parumos. https://e.lanbook.com/book/93271
— Mocksa : JIMK IIpecc, 2016. — 316 c. — ISBN | (1ata obpamenus: 06.05.2025). —
978-5-97060-234-8. TeKCT 3JIeKTPOHHBIN

4 | Typuenxas, E. JI. [IporpammHast nHXeHepHUS. URL:
WHTErpanMoHHbIN MOAX0 K paspaboTKe : yueOHHUK https://e.lanbook.com/book/480161
st By3os / E. JI. Typueuxas, A. B. Arpanoscknit, — | (1ara obpamenus: 06.05.2025). —
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216 c. — ISBN 978-5-507-50848-8.

6. IlepeueHb COBpPEMEHHBIX

npodeccuoHaNIbHBIX

0a3 JaHHBIX U

I/IHCI)OpMaI_II/IOHHBIX CIIPpaBOYHbBIX CHUCTCM, KOTOPBLIC MOI'YT MCIIOJIB30BATLCA IIPH

OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).
Odunmansueiii caiit PYT (MUUT) (https://www.miit.ru/);
Hayuno-texuunueckas oudauorexka PYT (MUNT) (http:/library.miit.ru);

Oo6pazoarenbHas matdopma «kOpaitr» (https://urait.ru/);

O6mue uHPOPMAIMOHHBIE, CIPABOYHBIE M  TIOMCKOBBIE  CHCTEMBI
«Koncynsrant Ilmoc», «I'apany;

DNEeKTpOHHO-0MOIMOTeUHAS cucremMa W31aTEIbCTBA «JIanp»
(http://e.lanbook.com/);

7. llepeueHb  JNHMIIEH3UOHHOTO U  CBOOOJHO  PACHpPOCTPAHSIEMOTO

MpOrpaMMHOTO OOECIIEUYCHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIs OCBOCHMS TUCITUTIIIUHBI (MOIYJIs).

Microsoft Internet Explorer (unu apyroi 6paysep);



Omnepanmonnas cuctema Microsoft Windows;
Microsoft Office;

VS Code;

Arduino IDE;

Ununtu;

ROS2.

8. OmnmucaHue MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIAUMOU  IJis
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MIPOIiecca Mo UCIUILTHHE (MOIYITIO).

VYyeOHble ayIuTOpUM JUIsl MPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIIEHHBIC
KOMITBIOTEPHON TEXHUKON 1 HAOOpamMu IEMOHCTPAITMOHHOTO 000PYT0BaHMUS.

9. ®opma MpOMEKYTOUHOMN aTTECTAIIUM:

KypcoBas pabora B 7 cemectpe.
DK3ameH B 7 ceMecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OIICHOLIHBIC MaTCpuaJibl, MIPUMCHACMBIC IIPU IMPOBCACHUU HpOMGH(yTOqHOﬁ

aTTeCcTally, pa3padaThIBAIOTCS B COOTBETCTBUM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).



ABTOpBI:
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CornacoBaHo:
3aenytromuii kadpenpoit PuTKuT ITI.A. I'puropnes

[Ipencenarens yueOHO-METOIUUECKOM
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