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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

[enbro n3yyeHus TUCHUILUIMHBI (MOJTYJIS) SIBIASIETCSA:

- W3y4YEHHE MOJIeNIel, OMHUCHIBAIOIINX CTPOCHUE U (DYHKIIMOHUPOBAHUE
IPOU3BOJICTBEHHBIX cUCTEM B KoHTekcTe MumycTpuu 4.0;

- OCBOCHHME TEXHOJIOTUH MPOEKTHUPOBAHUS TEXHUUYECKUX CUCTEM C y4eTOM
TEXHOJIOTUU TU(PPOBBIX TBOWHUKOB.

3amayamMu AUCIUTUIUHBI (MOJTYJIs) SIBJISIFOTCS:

- MIOJTyY€HHE KOMIUIEKCHOTO MPEJICTABICHUSI O CYIIECTBYIOIMIMX MOAX0aX K
CO3/IaHUI0 ITU(POBBIX IBOMHUKOB MPOMBIIIIIEHHBIX POOOTOTEXHUYECKUX CUCTEM;

- (hopMupoBaHHE HABBIKOB aHAJIU3a CUCTEM C LIEJbIO CO3AaHUs IU(POBBIX
JIBOMHHUKOB;

- (opmupoBanue TpeOOBaHUN K ammapaTHOM YacTHU W MPOTPAMMHOMY
obecrieyeHUI0 IUQPPOBBIX JBOMHUKOB TMPOMBIIUICHHBIX POOOTOTEXHUYECKHUX
KOMILJIEKCOB;

- U3y4YCHUE COBPEMEHHBIX TEHJCHIUM B 00JacTH co3JaHUs HUGPPOBBIX
JIBOMHHUKOB.

2. [Inanupyemble pe3ynbTaThl OOYUYSHUS 110 JUCHUIUIUHE (MOYIIIO).

[lepeuenp GopMUpyeMBIX pPE3yJIbTaTOB OCBOEHHUS  00pa30BaTeNbHOMN
porpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe 00y4eHus M0 AUCIUILTHHE (MOJIYIIIO):

OIIK-13 - CnocoOeH mpUMEHSATh METOJIBI KOHTPOJISI KauecTBa W3JICIIUA |
00BbeKTOB B cepe nmpodeccrnoHaIbHOM IS TEILHOCTH. ;

OIIK-14 - CroocobeHn pa3pabaThiBaTh aJITOPUTMBI M KOMITBIOTEPHBIC
IPOrPaMMBbl, TPUTOAHBIC ISl MPAKTUYECKOTO MPUMEHEHHS.;

IIK-2 - CnocoGeH mpou3BOIUTh KOMIIEKCHYIO HACTPONKY MEXaTPOHHBIX H
pPOOOTOTEXHUYECKUX  CHCTEM,  HCIIOJNB3ys  MPOTpaMMHOE  OoOecredeHue
KOTOPOJUIEPOB U yrpaBisitomux 9BM, ux cucteM ynpasieHuUs .

OOyueHue Mo AUCIUILUIMHE (MOYJIIO) IPE/IoJIaracT, 4To [0 €ro pe3yjbTaTaM
oOydJaromuiics OyieT:

3HaTh:

- OCHOBHBIC TIOHATHS W ATAIlbl )KU3HCHHOT'O ITUKJIA U(PPOBOroO JBOMHUKA B
POOOTOTEXHUYECKUX CUCTEMAX;

- ApxuTeKkTypy MG pPOBOro ABOMHUKA M MIPUHITUIIBI B3aUMOACHCTBUS MEXKITY
€ro KOMIOHEHTaMH (amnmapaTHLIMU U MPOTPAMMHBIMH );

- CoBpeMEHHBIE TEXHOJOTHH MOJICITUPOBAHUS POOOTOB U POOOTHU3UPOBAHHBIX
si9eeK (B TOM YHUCJIE MYJIbTUMOAAILHOE MOJICITMPOBAHNUE);



- CpenctBa u MeToAbl mnepefauyd, OOpaOOTKM M XpAaHEHHs [AaHHBIX B
1M(POBBIX ABOMHUKAX, BKIItOUasi 00JIayHbIE U CEPBEPHBIEC PEIICHUS;

- IlpuHuunel MHTErpallMM MAIIMHHOTO 3PEHHUS U CEHCOPHBIX CHUCTEM B
U (pOBbIE JTBONHUKHY;

- [loaxoas! k Banuaanuu, BepuPpuKauu 1 00ecrnedeHnio nHHOpMaImOHHON
0e30macHOCTU HU(PPOBBIX TBONHUKOB;

- IlpuHUMNBI SKOHOMHUYECKON OLIEHKH dS(PPEKTUBHOCTH BHEAPEHUS
U (pPOBBIX ABOMHUKOB U X posu B UnaycTpuu 4.0.

YMmernb:

- IIpoexTupoBaTh apXUTEKTypy HUGPPOBOTO JABOMHUKA POOOTOTEXHUYECKOM
CHCTEMBHI ¢ ucnoyib3oBanneM UML-HoTanmi;

- Ilogbupath 1 0OOCHOBBIBATH BHIOOpP aNMmapaTHHIX KOMIIOHEHTOB ISt
peanuzaiuu u@pPOBHIX TBONHUKOB;

- Co3nmaBaTh MoOJIeTd POOOTOB M WX OKPY)XEHHUS B MPOTPaMMHOM cpeje
Gazebo;

- Opranu3oBbIBaTh COOp U TMepeaady AaHHBIX OT (PU3NYECKUX KOMIIOHCHTOB
K IU(POBOMY JIBOMHUKY;

- Peas3oBbIBaTh MHTETpAlUI0 CHUCTEM MAIIMHHOTO 3pEHUS B IU(POBYIO
MOJENTb POOOTH3UPOBAHHON STUCHKU;

- HactpauBaTth cepBepHble U oOJlauHble TUIATGOPMBI IS pa3MEIICHUS U
B3aUMOCHCTBHS ITU(DPOBOTO IBOMHUKA;

- IlpoBomuTh BepuduKaUio MoOJEICH W aHaIU3UPOBATH COOTBETCTBHE
1 (poBOro MBOMHUKA (PU3HUIECKOMY OOBEKTY;

- BBHIOMHATE OIIGHKY SKOHOMHYECKOW I€J€CO00Pa3HOCTH BHEIPEHUS
I (POBOTO TBOWHHMKA HA MPOU3BOJICTRE.

Baagers:

- HaBbikamu MoienMpoBaHUs U BU3YAIH3AUNA POOOTOTEXHUYECKUX CUCTEM
U X IU(POBBIX JTBONHUKOB;

- UncTpymenTaMu pa3paOOTKU U aHAIM3a apXUTEKTYP HU(PPOBHIX TBOMHHKOB
(UML, CAD, CAE, Gazebo u ap.);

- TexHomorusiMu TPOrpaMMHPOBAHUSL  TEpPeAauyd  JAHHBIX  MEXKIY
KOMITOHEHTaMu UG POBOTO JBOMHUKA (BKIFOYass MUKPOKOHTPOJIIIEPHI M CEPBEPHI);

- Merogamu wuHTErpanvi UUQPPOBBIX ABONHUKOB B MPOU3BOJICTBEHHBIE
MPOIIECCHI U CUCTEMBI YIIPABJICHUS;

- [Ipuemamu obecnieueHus: KubepOe30nacHOCTH HUPPOBBIX JBOMHUKOB;

- Ilogxomamu Kk co3nanuio UU(POBBIX JBOMHUKOB B paMKaX KOHIEMIIMHU
Nunyctpuu 4.0 1 uudpoBoro npou3BOACTBA.



3. O0beM TUCIUIUTHHBI (MOYJIA).
3.1. O6mmas Tpy10€MKOCTh AUCITUTIIUHBI (MOIYJIs).

OO6mass TPyI0EMKOCTh AMCIUIUIMHBI (Momayns) coctaBiasier 3 3.e. (108
akaJeMHIecKkux daca(oB).

3.2. O6bem pgucuuIuIMHBL (Monaynsi) B (opMe KOHTAaKTHOM paboOThI
oOyJaromuxcs C  TNeJarornyeckuMud  paOoTHUKaMu W (WJU)  JIUIAMH,
NPUBJIEKAEMBIMH K peann3aluu 00pa3oBaTeIbHON MPOrpaMMbl HA UHBIX YCIOBUSX,
IpU MPOBEACHUH YUEOHBIX 3aHATUMN:

KonnuectBo yacos

Tun yuyeOHBIX 3aHATHI
i Bcero | Cemectp Ne7

KoHnTakTHast paboTa npu MpoBeJeHUH y4eOHBIX 3aHSTHI (BCEro): 64 64
B ToM uucie:

3aHATUS JIEKIIMOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO TUIIA 32 32

3.3. O06beM nucHMIUIMHBL (MOAYJsl) B (popMe caMOCTOSTENbHOW pPabOThI
oOyJaromuxcs, a Takke B (QopMe KOHTAKTHON pabOThl OO0ydYarOIIUXCS C
neAaroruueckKuMu pabOTHUKAMU U (WIIK) JIMIIAMU, IPUBIIEKAEMBIMU K pean3aluu
oOpa3oBaTelbHOM TPOrpaMMbl HAa HWHBIX YCJIOBHSX, TpU TMPOBEACHUU
IPOMEXKYTOYHOM aTTecTalluu COCTaBisIeT 44 akaJeMUyecKkux Jaca (0B).

3.4. Ilpu o6yueHuu 1Mo UHIUBUIYATBHOMY YY4EOHOMY IIJIaHY, B TOM YUCTIE TIPU
YCKOPEHHOM 00Yy4YeHHH, 00BEM TUCIUIUIUHBI (MOIYJIS) MOXKET OBITh peain30BaH
MIOJTHOCTBIO B (DOPME CaMOCTOSITEIIFHON padOThl O0YJArONIUXCs, a TakKKe B popme
KOHTaKTHON pabOThl 0OYyYaIONUXCS C MEAArorMueCKUMH paOOTHUKAMU W (WIIH)
JHUIAMH, TIPUBJIEKAEMBIMU K pean3aiii 00pa30BaTeIbHON MPOTPaMMbI Ha WHBIX
YCIIOBUSAX, TIPU MPOBEJACHUH MPOMEKYTOYHOM aTTECTAIUH.

4. ConeprxaHue TUCITUTIIAHBI (MOTYIIS).

4.1. 3aHsaTHs TEKIIMOHHOTO THUIIA.

TeMaTuka IEKIIMOHHBIX 3aHATUH / KpaTKOC COACPIKAHUC

1 |BBexnenue B uu(ppoBbie JBOWHUKU

PaCCManI/IBaeMBIe BOIIPOCHI:

- [lonsarue III/I(i)pOBOFO ﬂBOﬁHHKa 1 UCTOpU €ro pa3BUTHA.

- O6nactn MPUMCHCHUSL L[I/I(i)pOBBIX HBOﬁHHKOB B TCXHUKE U TPOMBIIIJICHHOCTH.
- OCHOBHBIE KOMIIOHEHTBI III/I(i)pOBOFO HBOﬁHHKa.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

ApxuTekTypa U poBBIX TBOHHUKOB pOOOTOB

PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:

- Ciion APXUTCKTYPbL HI/I(l)pOBOFO ﬂBOﬁHHKaI oT (bI/ISI/ILIeCKOFO YPOBHA 10 aHAJIUTUYCCKOT' 0.
- CBsi3b M1y IU(POBBIM IBOWHUKOM U (PH3HMIECKUM POOOTOM.

- [Ipumepsl apXUTEKTYPHBIX PEIEHUH B pOOOTOTEXHHKE.

AnmaparHasi 9acTh HU(POBBIX TBOHHUKOB B pOOOTOTEXHHUKE
PaccmarpuBaemMble BOIIPOCHI:

- CeHCOpBI ¥ UCTIOJTHUTENILHBIE MEXaHU3MBI B IN(POBBIX IBOHHUKAX.

- CpencrBa cOopa u mepeaydl JaHHBIX ¢ (PU3MIECKUX 00HEKTOB.

- OcoOeHHOCTH B3aMMOZEHCTBUS aIlapaTHOi U IM(PPOBOI Cpeabl.

[IpuMeHeHne TEXHUYECKOTO 3peHUsl B IIU(POBBIX IBOMHUKAX
PaccmartpuBaemMble BOIIPOCHI:

- [IpuHIMOBI PabOTHI CHCTEM MALTMHHOTO 3PEHHUSL.

- O6paboTKa 1 aHAIN3 U300paKEHUHT 1Sl MOJIETUPOBAHHUS CPEIBI.

- Hcnonb3oBaHue TEXHUUECKOTO 3pEHHUS B YIIPABICHUH POOOTAMHU.

Cucrembl epeiayyl JaHHBIX B UGPOBBIX IBOMHUKAX
PaccmaTprBaeMble BOIIPOCHL:

- [Iporokonsl u TexHonoruu nepenauu nanusix (MQTT, OPC UA u np.).

- TpeGoBaHusI K CKOPOCTH, HAJISKHOCTH M OE30ITACHOCTH Mepeaadn JaHHbIX.
- Apxurektypa loT-cereii B LMppPOBBIX TBONHUKAX.

CepBepHas yacTh TU(PPOBHIX TBOWHUKOB

PaccmarpuBaeMbie BOIIPOCHIL:

- Ponb cepBepHOil HHPpacTPYKTYphl B YHKIIMOHHUPOBAHHUH JIBOWHHKOB.

- XpaHenue u 00paboTKa OOJIBIINX OOBEMOB JAHHBIX.

- [Ipumeps! peau3aliy CepBEPHON YacTH: JTOKAIBHBIC H 00a4HbIC PEIICHHSI.

O6iraunble IaTGopMbl 111 TU(PPOBHIX TBOWHUKOB

PaccmarpuBaeMbie BOIIPOCHIL:

- [lonynsipasie obnaunbie miatdopmsl (Azure Digital Twins, AWS IoT, Siemens MindSphere).
- [IpeumyiiecTBa 1 HEAOCTATKH OOJIAUHBIX PEIICHUH.

- Nuterpanust uudpoBoro ABOWHUKA € 00IaYHBIMU CEPBUCAMHU.

MopenupoBanue poOOTOB B KOHTEKCTE U(PPOBBIX TBONHUKOB
PaccmaTpuBaembie BOITPOCHI:

- OCHOBBI CO3/TaHUS BUPTYAIBHBIX MOZEIEH pOOOTOB.

- Ucnonw3oBanne CAD/CAE-cpencTB B MOJCITMPOBAHUH.

- CBsI3b MEXK/1y BUPTYaIbHOM U (PU3NIECKON MOJEIBIO.

My.]'ILTI/IMOI[aJ'IBHOC MOACIUPOBAHUC

PaccmaTpuBaembie BOITPOCHI:

- [lonsiTHe MyIBTHMOAATBHOCTH B MO/ICITUPOBAHHH.

- MHTerpanust pasnnaHbIX MOAENEH: MEXaHMIECKUX, TPOrPAMMHBIX, TOBEICHYECKHUX.
- [Ipumeps! MyITbTUMOAATBHBIX MOJIENEH B IIU(POBBIX TBOHHUKAX.

10

Banupanus u Bepudukanus moaenei

PaccmartpuBaeMble BOIIPOCH:

- OTrums BaMUIANA U BepUPUKAIAN.

- MGTOHLI TNOATBCPKACHUS KOPPEKTHOCTU Mo,uenef/i HPI(i)pOBLIX ,Z[BOI>'IHPIKOB.
- HpaKTI/I‘leCKI/IG KeﬁCBI BaJInJallnuu MO,HGJ'IGﬁ B pO6OTOTCXHI/IKC.

11

be3omacHocTh JaHHBIX B I_II/I(I)pOBBIX I[BOIZHHK&X
PaccmaTprBaembie BOITPOCHI:

- Yrpo3s! nHpOpMAITHOHHOH 0€30MacHOCTH B UG POBBIX TBOMHUKAX.

- Metonp! 3amuThl: mMppoBaHUe, ayTeHTU(PHUKAIHS, KOHTPOJIb JOCTYTIA.

- Perynsropnsie TpedoBanus u cranaaptsl (GDPR, ISO/IEC 27001 u np.).




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

12

Nurerpanus udppoBEIX JBOWHUKOB POOOTOB B YIIPABJICHHUE ITPOU3BOICTBOM
PaccmatpuBaembie BONpOCHI:

- CBs13pb udpoBbIX ABOHHUKOB ¢ cucteMamu MES u ERP.

- YnpaBneHue MpOou3BOJACTBEHHBIMHU MPOLECCAMH B peabHOM BPEMEHH.

- ABTOMATH3AISI ¥ ONITHMHU3AIINS C IIOMOIIBIO ITUPPOBBIX TBOWHUKOB.

13

OkoHOMUYECKU 2PPeKT MUppPOBBIX TBONHUKOB B pOOOTOTEXHHUKE
PaccmarpuBaemMble BOIIPOCHI:

- AHanm3 3aTpaT Ha pa3paboTKy M BHEIpEeHHE U(POBBIX ABOWHHUKOB.

- DKOHOMMSI PECYpPCOB U MOBBIICHHE AP (HEKTHBHOCTH.

- Ouenka ROI u TCO 1udpoBoro 1BoiHUKA.

14

eMpoBaHue poOOTU3UPOBAHHBIX KOHBEHEPOB

PaccmartpuBaemMble BOIIPOCHI:

- [IpyHIMOBI MOAETUPOBAHNUS JIOTUCTUIECKUX U MPOU3BOJICTBEHHBIX MPOLECCOB.
- MHterpanus mudpoBoro ABOWHUKA C CUCTEMOH YIIPaBIeHUS! KOHBEHEPOM.

- OnTuMu3anus ABMKEHNS U pacipeieeHus 3a1ay.

15

Hudpossie aBoiitnuku u Unayctpus 4.0

PaccmaTprBaeMble BOIIPOCHL:

- B3aumocBs3b 1ndpoBbIX NBOWHHUKOB ¢ KoHIenueil Mumyctpuu 4.0.
- Ponb nudpoBbIxX TBOWHUKOB B yMHBIX (habpuKax.

- IIpuMepsl peann30BaHHBIX PEIIEHUNA HA NIPEANPUATHUSAX.

16

[TepcniekTHBBI pa3BUTHS UPPOBBIX TBOWHUKOB B pOOOTOTEXHUKE
PaccmaTpuBaemble BOIIPOCHI:

- Texymue TpeHAbl ¥ POTHO3BI Ha Oyayiee.

- Bausnue UM u MammHHOTrO 00y4YeHus Ha IM(POBbIC ABOIHUKY.

- BpI30BbI U HaNpaBIEHUs JaIbHEUIINX UCCIICIOBAHUM.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTnueckue 3aHATUA

/1

TemaTuka IMPAKTUICCKUX 3aHATUN/ KpaTKO€ COACPKAHUEC

AHann3 XU3HEHHOTO IHUKJIa pO6OTI/I3I/Ip0BaHHOﬁ STIEUKUA
B pesynbraTe BRIIONTHEHHS MPAKTHYECKOT0 3aJaHUs CTYASHTHI H3yJaT >KU3HEHHBIN KT
PpOOOTHU3NPOBAHHON SYESHKH U CO3JaAYT KOHIIETIT NH(POBOTO TBOWHUKA.

Coznanue apxXuTeKTypbl U(PPOBOTO ABOWHUKA
B pesynbraTe BRIIONMHEHHS MPAKTHYECKOT0 3aJaHUs CTYASHTHI cO3AayT IU(pOBOTO JBOWHUKA poOoTa B
"ortaruu UML.

Br160p anmapaTHO yacTu A7 co3aHus U(PPOBOro ABOMHMKA poboTa
B pesynbTaTe BBIIOIHEHUS MPAKTHYECKOr0 3aJaHUs CTYJCHTHI BEIOEPYT aIlllapaTHYIO YacTh HU(PPOBOro
JBOMHUKA ¥ HATTMITYT 0OOCHOBaHHUE BEIOOpA.

MoaenupoBanue poboTa Juis HU(PPOBOro ABOHHUKA pOOOTU3NPOBAHHOM sTUEHKU
B pesynbTaTe BRIIONHEHHS MPAKTHYECKOTO 3aJaHUs CTYISHTHI B IporpaMMHoM obecniederne Gazebo
CO3MTATyT MOJIENTb POOOTH3UPOBAHHON STUCHKU.

MoenupoBaHe OKpy>KeHHs U1 HU(PPOBOTO JBOHHUKA pOOOTU3UPOBAHHOM sTUEHKU
B pe3ynbTaTe BRIIONHEHUS MPAKTHYECKOTO 3aJaHUs CTYICHTHI B IporpaMMHoM obecriederne Gazebo
CO3MTATYT MOJIENTh POOOTU3UPOBAHHON STICHKH.




TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

Opranuzanys neperayu JaHHbIX O TEKYLIEM COCTOSIHME poOoTa
B PEIYIBbTATE BBINTOJIHCHUS MPAKTHICCKOT 0O 3alaHrsl CTYACHTDBI 3alIpOrpaMMUPYIOT CUCTEMY UUIA TIEpeaadn
JAHHBIX OT MHUKPOKOHTPOJUIEPa Ha CepBep.

WuTerpanus MalmmHAOTO 3peHUs B IU(POBOTO TBOMHUKA pOOOTU3HUPOBAHHON STYEHKA
B PEIYIBbTATE BBINTOJIHCHUS MPAKTUICCKOT O 3a/IlaHNs CTYACHTDBI 3alIpOrpaMMUPYIOT CUCTEMY I NIE€peaavdn
JIAHHBIX OT MUKPOKOHTPOJIJIEpA Ha CEPBEP.

Pa3paboTtka cepBepHOil YacTu UPPOBOTO TBOHHUKA
B pe3ynbTaTe BHIOMHEHUS HPAKTHIECKOTO 3aJaHMsl CTYCHTHI CO31aXyT OA30BBIH cepBep Ul XPaHCHUS U
00pabOoTKH TaHHBIX U(PPOBOrO IBOHHHKA.

Pa3BeprhiBanue u@poBoro 1BoiiHMKA B 001a4HON mIaTgopme
B PEIYIBTATE BBINMOJIHEHU S MPAKTUYCCKOTO 3a/IlaHus CTYACHTBI pa3sBCPHYT HI/I(I)[)OBOFO HBOﬁHHKa Ha
obJauHo HJ'IaT(l)OpMe " HACTPOAT B3aHMO£[eﬁCTBPIe C Y1aJICHHbIMH UCTOYHHUKAaMU JTaHHBIX.

10

MynbsTUMO1aIbHOE MOIETUPOBAHUE MOBEIEHUS poOOTa
B PE3YyAbTATE BBINIOJTHEHUSA MPAKTUYCCKOT'0 3aJaHUsl CTYJCHTHI PCAJIN3YIOT MYJIbTUMOAJAJIbHYIO MOJCIIb
NOBCACHUA po60Ta C y4€TOM d)I/ISI/ILICCKI/IX 1 JIOTHYCCKUX MMapaMETPOB.

11

Banupauus u Bepudukanus nudpoBoro 1BoiHUKA
B pesynbrate BBIIONHEHHS MPAKTHYECKOr0 3aIaHUsI CTYACHTHI IPOBEAYT MPOBEPKY KOPPEKTHOCTH MOIEIH
(poOBOro IBOWHHUKA U CPABHST €€ MOBe/leHnE C (PU3UUECKUM OOBEKTOM.

12

Ob6ecnieuenre 6€30MaCHOCTH TAHHBIX U(PPOBOTO JTBOWHUKA
B pe3ynbTaTe BHIOIHEHHUSI IPAKTHYECKOT0 3a/IaHMs CTYCHTHI Pean3yloT 0a30BbIe MEPHI 3aIHUThI JAHHBIX
IpU [iepeiaue U XpaHeHUU nHpopMauu 1uppoBoro ABOHHUKA.

13

Huterpamus mudpoBoro ABOWHUKA B CUCTEMY YITPaBIEHUS MPOU3BOJICTBOM
B pesynbraTe BBINONHEHHS IPAKTUIECKOTO 3a1aHUs CTYACHTHI pa3paboTaroT MPOTOTUI B3aUMOAEHCTBUS
1(pPOBOro IBOMHUKA C CUCTEMOH yIpPaBJICHUS IPOM3BOACTBEHHBIM MIPOLIECCOM.

14

OreHka S5KOHOMHYECKOH 3(PPeKTUBHOCTH IUPPOBOTO TBOMHUKA
B pesynbTaTe BBIIOIHEHUS MPAKTHYECKOrO 3aJaHUsI CTYACHTHI PACCUUTAIOT OCHOBHBIE 9KOHOMHYECKHE
nokasarenu (3aTpatsl, BeIrojpl, ROI) 1upoBoro qBoitHUKa poOOTH3UPOBAHHOMN SYCHKH.

15

MopenupoBanue poOOTH3UPOBAHHOTO KOHBelepa B Gazebo
B pesynpTaTe BHIIONIHEHHS MPAKTHYECKOT0 3aJaHUS CTYASHTHI CO34aIyT MOJAEIb POOOTH3UPOBAHHOTO
KoHBelepa B cpenie Gazebo v UHTErpUPYIOT ee ¢ HUPPOBBIM ABOHHUKOM.

16

Pa3paboTtka koHuenuuu nudpoBoro noiHnka ans Uugycrpuu 4.0

B pesynbTaTe BBITOIHEHUS MPAKTHYECKOr0 3aJaHusl CTYACHTHI pa3pa0oTaroT KOHIENTYaIbHYI0 MOJAEIb
Iu(pPOBOro ABOIHHMKA, COOTBETCTBYIOMIYIO TpeboBanmsaM Uunyctpun 4.0, 1 IpeAcTaBsT ee B BUIE
NPEe3eHTALHH.

4.3. CamocrosiTenbHast paboTa 00y4Jaronuxcsl.

/1

Bun camocrosiTenbHOM paboThI

I/I3yquHe JIOTIOJTHUTEIIbHOM JIMTCPATYPhI

IloaroroBka k MPAaKTUYCCKUM 3aHATUAM

Iloaroropka k HpOMC)KyTO‘-IHOfI aTTeCTalnuu

Iloaroropka k TCKYHIECMY KOHTPOJIIO

BrinonHenue KypcoBoil paboTHI.

IToaroropka k HpOMC)KyTO‘-IHOﬁ aTTeCTaluu.

N oo O Bl W N

IToaroToBka K TeKyIiemMy KOHTPOJIIO.




4.4. IIpumepHbIil IepeyeHb TEM KYPCOBBIX padOT

- [IpoexTrpoBanue uudpoBOro JBOMHUKA CBAPOYHOr0 poOOTa C MHTErpauuen
B MES-cucremy;

- Banunanus undposoro ABoiHNKa poOOTH3NpOBaHHOM stueliku B Gazebo;

- Pa3paboTtka o6naunoro uudposoro aBoitHuKa Ha miardgopme Azure Digital
Twins;

- WHrerpanus MamvHHOTO 3peHUs B LU(PPOBON ABOWHMK JiI KOHTPOJIS
KayecTBa MPOIYKIINU;

- OueHka SKOHOMUYECKOM 3(P(EKTUBHOCTH LHUPPOBOro JIBOMHHUKA
KOHBEHEPHOU JINHUY;

- MynbTHMO1aIbHOE MOJIETUPOBAHUE POOOTA-TIOTPY3UMKA: MEXAHUYECKHUE U
JOTUYECKUE aCIEKThI;

- 3ammMrTa JaHHbIX HU(POBOTO ABOMHMKA: MIKU(POBAHUE U ayTEHTU(DUKAIUS
no ctanaaprty ISO 27001;

- Coznanne 1uudpoBOoro BOWHMKA JJisi TPOTHO3UPOBAHMS H3HOCA
IPOMBILUIEHHOT0 po00Ta;

- UaTerpanus mudposoro npoiinnka ¢ ERP-cuctemoit SAP;

- PazpaboTtka nudpoBoro ABoiHIKAa aBTOHOMHOTO CKJIaJICKOTO po0o0Ta;

- Ilpumenenue MW B 1udpoBbIX ABOMHUKAX I TMPEICKa3aTEIHHOTO
00CITy)KUBaHHUSI;

- Cpasnenne Gazebo u kommepueckux mwiatgopm (NVIDIA Omniverse) amns
1T (POBBIX TBOMHUKOB;

- IludpoBoii nBOWHHMK poOOTH3WpPOBaHHOW cOopouHor JmHHH: OT CAD-
MOJEJH 10 BaJIWIallNH;

- Peanuzamusa kubepOe3omacHOCTH Il [UGPOBOTO JTBOMHMKA BOIOPOIHOM
CTaHLIUY;

- DHeprod@peKTUBHOCTh  HUQPPOBBIX  JIBOMHWKOB:  ONTHMH3AIIHUS
OTpeOJICHUS PECYPCOB;

- Pa3paboTka mudpoBoro 1BOWHUKA [T yMHOTO TOPOIa: poOOTHI-yOOPITUKH
U JIOTUCTHUKA;

- [ludpoBoii ABOWHUK MEIUIIMHCKOTO POOOTA: CUMYISAIMS XUPYPTHUUECKUX
oneparuu;

- [Ipumenenue OoK4YEiTHA JJ14 ayIUTa JAHHBIX B IU(POBBIX TBOMHUKAX;

- MognenupoBanue aBapuiHbIX cleHapreB Ha ADC ¢ UCMNOJIb30BAHUEM
uu(poBOro NBOMHUKA;

- Unterpauust nudpoBbIX IBOMHUKOB C HUppoBbiMU (habpukamu Siemens
(MindSphere).



5. llepeyeHp wu3nanuy,

OCBOCHUU JUCHUTUIUHBI (MOIYJIA).

KOTOpbI€ PEKOMEHIYETCS HCIOIb30BaTh IMPHU

cdepe aBTOMATHU3AIMH TEXHOJIOTHI U TEXHUYECKUX
cucreM : yaebHoe nmocodue / A. I'. Kaprnos, H. A.
[HmakoBckuii. — Mocksa : [lenTpkaramnor, 2019. —
536 c. — ISBN 978-5-903268-25-2.

Ne

y bubmmorpaduueckoe onucanue Mecto nocryna
II/1T
1 Kapnos, A. I'. Uneun, nzobperenus, MHHOBAILIUH B URL:

https://e.lanbook.com/book/161562
(mata obpamienus: 06.05.2025). —
TekeT ANeKTpOHHBIN

WuTerpanuonHslil moaxona K pa3paboTke : yaueOHUK
st By30B / E. JI. Typuenkas, A. B. ArpanoBckuii. —
2-¢ m31., crep. — Cankr-IlerepOypr : Jlanp, 2025. —
216 c. — ISBN 978-5-507-50848-8.

2 [Ipeobpaxenckas, E. B. Lludgposbie TexHonornu B URL:
npoussojcTee. Co3anue BUPTyanbHOi mabopatopun | https://e.lanbook.com/book/386243
: yue6HO-MeToaMdecKoe nocodue / E. B. (nata obpamenus: 06.05.2025). —
[peobpaxenckas, A. A. Jlum. — Mocksa : PTVY Texer aneKTpOHHBIH
MUPDA, 2023. — 72 ¢. — ISBN 978-5-7339-1988-
1.

3 [Tcentuc, 2. 1. IloTrokoBast 06paboTKa TaHHBIX. URL:
Kongeitep peansroro Bpemenn / D. J1. Tlcenruc ; https:/e.lanbook.com/book/105840
nepeBo ¢ anrimiickoro A. A. CimekiH. — Mocksa : | (#ata odpamenus: 06.05.2025). —
JMK Tlpecc, 2018. — 218 ¢. — ISBN 978-5-97060- Texot snexTpoRHELH
606-3.

4 | JlxxonaraHn, JI. Bupryansnas peansnocts B Unity / JI. | URL:
Jl>xoHaTaH ; mepeBoj ¢ anrnuiickoro P. H. Parumos. | https://e.lanbook.com/book/93271
— Mocksa : JIMK IIpecc, 2016. — 316 ¢. — ISBN | (nara obpamenus: 06.05.2025). —
978-5-97060-234-8. TeKCT 3J1IeKTPOHHBIN

5 Typuenkas, E. JI. [Iporpammuas unxenepus. URL:

https://e.lanbook.com/book/480161
(mata obpamenuns: 06.05.2025). —
TeKCT 3J1IeKTPOHHBIN

6. IlepeyeHb COBpPEMEHHBIX

po¢eCCHOHATBHBIX

0a3 JaHHBIX H

UH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIIOIB30BAaThCA TPH

OCBOEHUU JUCHUUIUIUHBI (MOAYJIA).
Odunmaneuseiii caiit PYT (MUUNT) (https://www.miit.ru/);
Hayuno-texanueckas 6ubnuorexka PYT (MUUT) (http:/library.miit.ru);
Oo6pazoBatenpras miatdhopma «tOpaitr» (https://urait.ru/);

O6mue wHPOPMAIMOHHBIC, CIPABOYHBIC
«Koncynbrant [Lmrocy, «I'apanT»;
DIIeKTPOHHO-0MOIMOTEeYHAS cucTeMa

(http://e.lanbook.com/);
DNeKTpOHHO-0MOanoTeuHas cuctema ibooks.ru (http://ibooks.ru/).

" ITONCKOBBIC CHCTCMBbI

U3JaTeabCcTBa «Jlaubp»




7. IlepeueHb  JUIEH3MOHHOTO W  CBOOOJHO  PaACHPOCTPAHIEMOIO
MpOrpaMMHOT0 OO€CTeYeHHUsI, B TOM UYHUCJIE OTEUYECTBEHHOTO MPOU3BOJICTRA,
HEO0OXOMMOTO JIJIsi OCBOCHUSI TUCIUTUIUHBI (MOIYJIs).

Microsoft Internet Explorer (unu apyroit 6paysep);
Onepanuonnas cucrema Microsoft Windows;
Microsoft Office;

VS Code;

Arduino IDE;

Ununtu;

ROS2.

8. Omnmucanue MaTepHaHBHO-TGXHH‘ICCKOﬁ 6a351, HCO6XOI[HMOI>1 PRI |
OCYIICCTBIICHUA 06p330BaTCJIBHOFO mponecca 1o JMCuUIuInHe (MOJIYHIO).

Y4eOHbIC ayaUTOPUU IS TPOBEJICHHUS YYEOHBIX 3aHSATHUN, OCHAIEHHBIS
KOMITHIOTEPHON TEXHUKOWU U HabopaMu IEMOHCTPAIIMOHHOTO 000PY/I0BaHHUS.
9. ®opma MPOMEKYTOUHOUN aTTECTAIIUHN:

Kypcosas padota B 7 cemectpe.
DK3aMeH B 7 ceMecTpe.

10. OueHouHbIC MaTEpHUAIBI.

OueHouyHbIE MaTepualbl, IPUMEHSIEMBbIE TIPU MPOBEICHUH MTPOMEXYTOUYHON

aTTecTaluy, pa3padaThIBAIOTCSI B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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