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Pabouas mporpamma JUCHHUILIHHE «CHcTeMHasi MHKEHEPHsD» Ul 00ydalommxcs 110
Hanpasienuio moaroroBku 27.03.05 Wunosatmka (IIpoduns: VYnpasienuwe npoexTamu
nU(ppPOBOH DIKOHOMHKH) COCTaBJI€Ha Ha OCHOBaHMM @ejepaJbHOTO0 IroCyIapCTBEHHOIO
00pa3oBaTeapbHOr0 CTaHIApTa BBICHIEr0 OOpa3oBaHMS — OakajlaBpuaT II0 HaIllPaBJIEHUIO
noaroroBkud 27.03.05 MuHOBaTHMKa, YTBEpPXKIECHHOrO IpPHKa3oM MMHHCTEpPCTBA HAyKd H
BeIcIIEro obpasoBanust Poccuiickoit @eneparmun ot «31» mons 2020 r. Ne 870 (¢ u3Mm. u jom.),
[Topsiaka  opraHuM3alii HW  OCYIIECTBJICHHMs ~ 00pa3oBaTENIBHOM  JIEATEIBHOCTH 110
o0pa3oBaTeNbHBIM IpOrpaMMaM BbICHIEro o00pa3oBaHHMs — IporpaMmaM OakanaBpuara,
nporpaMmaM  CIICIIHAIATETa, IpPOorpaMMaM  MarucTparypbl, YTBEPXKIEHHOIO  IIPUKA30M
MuHucTepcTBa HayKu U BbIcimero oopasosanus Poccuiickoit @enepanyu ot 06 anpens 2021 r.

Ne 245 (¢ u3M. U J1011.), B COOTBETCTBHH C YI€OHBIM IIJITAHOM, YTBEP)KIECHHBIM Y YEHBIM COBETOM
OI'bOY BO «Jlounl'Y » nis Habopa 2024 rona.

PazpabGoTunk:
3aB. Kadenpoit OuzHec-uHGOPMATUKH,
JIOKT. 9KOH. HayK, mpodeccop S ¥ ) 3aropHasi

PaGovast mporpamma o00peHa Ha 3aceJaHuu Kadepbl Ou3Hec-nHPOPMATHKH.
[Iporokon ot 26.03.2024 r. Ne8

3aBenyromuii kageapoit Q@// T.0. 3aropnas
COI'JTACOBAHO:

JlekaH y4eTHO-(pHHAHCOBOTO (aKyIbTeTa H. B. Anekceenko
28.03.2024 r.
Y4eOHO-MeToqruYecKasi KOMHCCHUS y4eTHO-(DUHAH rofbakynprera.

COB
[Tporoxoin ot 27.03.2024 r. Ne 7.
[Ipencenarens A. A. brnaxesuy
PykoBoauTes OCHOBHO# MpodeccHoHaIbHOM
o0pa3oBaTeIbHOM MPOrpaMMBl,
JI-p 9KOH. HayK, mpod. T.O. 3aropHas

26.03.2024 r.
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1. MECTO JUCHOUILJIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
IMPOI'PAMMBbI

1.1. TpeGoBanus K npeaBapuTelbHON MOAr0TOBKE o0yyaromuxcs,
NpeJecTBYIOIHe U CONMYTCTBYIOIIME JUCIUIIINHBI, HA KOTOPBIX OCHOBBIBAETCS
U3y4YeHHe TaHHOM:
«HpopMaIoHHbIe TEXHOJIOTHH U KOMIIBIOTEPHOE MOJIETTUPOBAHUE.
«HccnenoBarenbckas 1€ATE€IbHOCTh B UHHOBATUKE»

1.2. IucuMIINHBI, KyPCOBbI€ PAa00Thl M MPAKTHKH, I KOTOPHIX OCBOEHHUE JTIAHHOIM
AUCHUILTAHBI HEOOX0IUMO KAK MpeAlIecTBYIOIIee:

«IIpoMBITIUIEHHBIE TEXHOJIOTUM | uHHOBamum», «lludpoBoe mnpoexkTupoBanue u
aJJIMTUBHBIC TEXHOJIOTHH», «Te0opHsi CUCTEM U CUCTEMHBIN aHanu3», «MoaenupoBaHue Ou3Hec-
MIPOIIECCOBY.

KypcoBast pabora mo MoaenwpoBaHHIO Ou3HEC-TIporieccoB, [Ipow3BoaCTBEHHAS
MPaKTHUKa: OSKCIEPUMEHTAIBbHO-UCCIeI0OBaTeNbCKast paboTa, paccpepoTodYeHHas, BrImyckHas
KBaTMUKAIMOHHAS paboTa (IUIIJIOMHAs padoTa).

2. OIMMCAHME JMCHUIIJIMHBI

2.1.00mas xapaKTepucTuKa

HanMmenoBaHue mokasarest 3HavYeHNE TIOKA3aTes
Hazpanue o6pazoBaTenbHOIN MporpaMmbl 27.03.05 MuHoBatuka (yrpaBieHue
POEKTAMH ITUPPOBOI IKOHOMHUKH)
[udp 1 Ha3BaHNE B COOTBETCTBUU C b1.B.JIB.10.2 CuctemHas nurxeHepus
y4€OHBIM TIJIAHOM
YacTs 00pa3oBaTenbHOIN IPOTPaMMBbl b1.B.JIB JlucuuminHbl 1o BEIOOPY
KonuuecTBo 3a4eTHBIX erHULL / BCErO 4acoB 3/108
2.2.Pacnpenesienue 4acoB 1o ¢popMam U nepuoaam o0ydeHust
OO111ee KOJIMYECTBO YacoOB
e camocCTos-
dopma | 2 .
> | £ | nexkuu- | nabopa- | MpPaKTH- | TENBHOM dopma
oOyueHus < 2 BCETO
8 | OHHBIX | TOPHBIX | YeckuX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounas 2 17 17 - 74 108 3a4er
OuHo-
1 3 6 6 - 96 108 3a4er
3a04Has

3. LEJM JUCLUUIIAHBI

[enpro 0CBOCHUS TUCIUIUIMHEI SIBIsIETCS (POpMEpOBaHHE Y 00yUaIOIIerocs crnocoOHOCTH
AQHAIM3UPOBATh CYHIECTBYIOUIME CHCTEMBbl ABTOMATHU3AI[MM TEXHOJOTMYECKUX MPOIIECCOB
npeanpusaTiii, >3pGEeKTUBHO MPUMEHSATH METOAbl M CPEICTBAa MPOEKTUPOBAHUS COBPEMEHHBIX
ABTOMAaTHU3UPOBAHHBIX CHUCTEM KOHTPOJS W YIOPaBJIEHUS TEXHOJOTUYECKHMMH MpOLEcCaMHu M
MIPOU3BOJICTBAMH, a TAKKE IPOU3BOJAUTH MOJIEPHU3ALINIO CYIIECTBYIOIIUX aBTOMATU3UPOBAHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM; (OPMUPOBAHHE Yy CTYAEHTOB YETKOTO MPEACTaBICHHS MecTa U
poJii ”HGOPMAITMOHHBIX CUCTEM B PEIICHUH aKTyallbHBIX 33/1a4 10 YIPAaBJICHUIO HHPOPMAIHEH.

3amayn:

- U3y4eHHWE CIIOXKUBIICHCcS B o007acTH aBTOMAaTH3alusi CKBO3HBIX IPOIECCOB Ha
MPEANPHUATHH U UCTIOJIL30BaHUS NH()OPMAIIMOHHBIX CUCTEM TEPMUHOJIOTHUH,
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- OCBOCHHME CHUCTEMHBIX HAYYHBIX IOAXOJOB K MOJEIMPOBAHUIO, MPOEKTUPOBAHUIO U
peanu3ali  CIOXHBIX  IMPOTPaMMHBIX  KOMIUIEKCOB B cdepax aBTOMATHU3aLUU |
uHpOpMaTU3aLINY,

- o0y4yeHHe MEepCHeKTUBHBIM HH()OPMAIIMOHHBIM TEXHOJOTHSIM M METOJaM PELICHHS
npoOseM BHEAPEHHS M NpPUMEHEHHsS HH(DOPMAIMOHHBIX CHCTEM B KOPHOPALMAX C Y4E€TOM
tenaeHuuit Muayctpuu 4.0.

4. KOMIETEHIHUHA OBYYAIOLIEI'OCsl, OPMUAPYEMBIE B PE3YJIbTATE
OCBOEHMSA KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMBI, UX
NHIAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

OobenpodeccroHalbHbIE
menpod HNupukartopsl PesynbTarsl 00yueHus
KOMITeTEHITUHI
[1K-5.4.1 3HaTh CIIOKUBIIYIOCS B
OTEUECTBEHHOU U 3apyOeKHOMI
NPaKTUKE TEPMUHOJIOTHIO
WH(OPMAITMOHHBIX CUCTEM, BHJIBI
uHGOPMAINH, IIUPKYIIUPYIOMIEH B
OpraHu3aIliH, POJIb PA3ITNIHBIX
BHJIOB MH(OPMAIINH B TOCTHKECHUU
CTpaTETUIECKUX IeJIel OpraHu3aIum
[IK 5.4. PazpabaTsiBaeT (K542
HHGPACTPYKTYPHBIC -5.4.2 yMeTh NPUMEHSTH 3HAHUS O
DIIICHNS, CCPBHCHI, CO3JJaHMH U IKCIUTyaTalluu
1K -6 Vatermme MPOIYKTHI H YCIYTH Ha MH(OPMALIMOHHBIX CUCTEM H O
-5 YMmenu
. OCHOBE aHaJIN3a JaHHBIX MOAXOAaX K UX pEHICHHUIO,
BIISITh
yIp HH(OPMAIHOHHBIX cucTem | EPCTICKTHBHBIX HAMPABICHUSX
MHQOPMAITMOHHBIMH pa3BUTHS HHOOPMALIMOHHBIX
pecypcamu U cepBUCaMHU TEXHOJOT Uil
CYIIECTBYIOLIEH
ym yrom I1K-5.4.3 BraieTh HaBEIKAMU
aApXUTEKTYpPBI
(dbopMaIbHOTO MpeCTaBICHUS
MpeIpUATHUS,
IIPOLIECCOB YIPABICHUS
npoektupoBath UT- b
uH(popMalMen 1 UX aBTOMaTU3allu1 B
MH(PACTPYKTYPY,
paMKax CyIIeCTBYIOIINX
pa3pabarbiBaTh
UH(GOPMALMOHHBIX CUCTEM
periamMeHThl JUIs
YIIpaBIICHHS KU3HEHHBIM [TK-5.5.1 3HaTh OCHOBHBIE THIIbI
nuKtoM UT- MH(OPMALIMOHHBIX CUCTEM, X
MH(PACTPYKTYPHI [TIK-5.5 Nmeer ApPXUTEKTYPY, PYHKINU U TPUHLUIIBI
IpEAPUATHS npeJcTaBiIeHue 00 HCIIOJIb30BaHHUs B OpraHU3aIiH,
OCHOBHBIX OHM3HEC- OCHOBHBIE HH(POPMAIIIOHHBIE
npoiieccax TEXHOJIOTUU U MaTeMaTUYECKHE
KOPIOPaTHUBHBIX METO/Ibl, BIUSIOUIUE HA TPUHIIUITHI
UH(POPMAIMOHHBIX CUCTEM | pa3paboTKH HH(POPMAIIMOHHBIX
U onpeensieT TpeOOBaHUs | CUCTEM;
K IIPOrPaMMHBIM [1K-5.5.2 ymeTb npUMEHSThH
peLIeHHSIM 3aJ1a4 110 MOJIyY€HHBIC 3HAHUSI K PEIICHUIO
aBTOMAaTHU3aINH BOIIPOCOB BBIOOPA COOTBETCTBYIOLINX
JeATeIbHOCTH UH(OPMAIMOHHBIX TEXHOIOTHH U
opraHu3anuit MPUHIIAIIOB Pa3paboTKu
IPOTrpaMMHOTO 0OecrieueH s B
3aBUCHUMOCTH OT KOHKPETHBIX




UH(POPMALMOHHBIX POOIEM U
0COOEHHOCTEN PEeaIpUITUI
[1K-5.6 Pa3pabarsiBaet u
MOUUIUPYET, a TAKKE
o0ecrnieunBaer
TEXHUYECKOE
[1K-5.6.1 BnageTh HaBbIKAMU
COTIPOBOKJICHHE .
onpezesieHus: TpeOboBaHUN K
KOPIIOPAaTHUBHBIX
(yHKIIMOHAIBHOCTU
UH(POPMAIMOHHBIX .
UH(POPMALIMOHHON CUCTEMBI U
CHCTEM,
OpraHu3aIluy Mporecca ee
ABTOMAaTH3UPYIOIINX
pa3paboTku
33291
OPraHN3alMOHHOTO
yhpaBJeHUs U Ou3HeC-
TIPOIIECCHI

5. IMMPOI'PAMMA JUCHUIIJINHBI

IHopsiakoBbIii HOMEP U
TEMA

Kparkoe conepxkanue TeMbl

Cooeporcamenvrulil MoOys 1

Tema 1. Mexanuzanus u
aBTOMAaTH3AIH
IIPOU3BOJICTBA

OO1Me cBeJeHUs 0 MEXaHU3allMH aBTOMAaTU3aIluN
npon3BoACcTBa. OCHOBHBIC TIOHSTHS U onipeeneHus. Poib u
3HAYCHHE aBTOMATHU3aIlMH MTPOU3BOCTBA B COIIMAIBHO-
SKOHOMUYECKOM pa3BUTHH 001ecTBa. OCHOBHBIC TaITbI
pPa3BUTHS aBTOMATH3AIMK. Y POBHUA aBTOMATHU3AIUH: YaCTHIHAS,
KOMIIIEKCHAs, MOJIHAsA. ABTOMaTHYECKHE U
MoJTyaBTOMaTudeckue cucteMbl. CTeleHh aBTOMATH3allUN
MIPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKHUX MPOIECCOB. TEeXHUKO-
SKOHOMUYECKHE MPEUMYILECTBA aBTOMATU3UPOBAHHBIX U
ABTOMAaTUYECKHUX CUCTEM U TporieccoB. ColnaabHbIe
MOCJICICTBHS aBTOMATH3allUK ITPOU3BOICTBA.

Tema 2.
[Tpou3BOICTBEHHBIH
MpoIecc Kak 00beKT
yIpaBICHUS

CTpyKTypa U COCTaBIISAIONINE MTPOU3BOACTBEHHOTO MpoIiecca.
Crpykrypa u QyHKIUU TPOU3BOACTBEHHO-X03SIICTBEHHO M
NEeSITeNIbHOCTH NpeaAnpustus. [[pou3BoacTBEHHAs CTPYKTYypa
npennpusitus. [Ipon3BoICTBEHHBIE TPOIECCHI.
Texnonoruueckue mporecchl. THUITBI TPOU3BOACTBEHHBIX U
TEXHOJIOTHYECKHX MporeccoB. CocTaBsomue
MIPOU3BOJICTBEHHBIX MPOIIECCOB AEKTPOIHEPTreTHKU:
TEXHOJIOTMYECKHE MTPOLIECCHI MTOJIYUYEHUS U TPAHCIIOPTUPOBKH
CBIPBS, IPOU3BOACTBO MIEKTPUUECKON U TEILUIOBOW YHEPIHH,
nepegayda sHepruu u remia. CTpyKkTypa Npou3BOACTBEHHOTO
OpPEINpUATHS KaK CUCTeMBI yrpaBieHus. [IoToku marepuasios B
npousBojicTBe. HpopmannonHsie moToku. BeipaboTka
peleHust 0 Heo0X0AUMOCTH aBTOMaTHU3aluU
IIPOM3BOJICTBEHHOIO ITpoLecca. AHaJIN3 CYIIECTBYIOLIETO
IPOM3BOJICTBEHHOTO Ipoliecca U 00opynoBanus. OmeHka
CTENEHH NTOATOTOBIECHHOCTH U3AEINN K aBTOMAaTU3UPOBAHHOMY
Y aBTOMAaTU4YECKOMY MPOU3BOJCTBY. AHAJIN3 HCTOUYHUKOB.
[TatenTHbIN nOKCK. [10ArOTOBKA TEXHOJIOIrMYECKUX MPOLECCOB U
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IMPOU3BOJACTB K aBTOMAaTU3allvuu: MOACPHU3AUA U MCXaHU3all A
000py/IOBaHUs, TUCTICTYCPU3ALIUS

Tema 3. CucreMnl
aBTOMAaTHYECKOTO
pPETYIIUPOBAHUS U
MPOrPAMMHO-
JIOTUYIECKOTO YIIPABJICHHUS

CucreMbl aBTOMaTHYECKOTO peryaupoBanus. [IpomelniieHHbIe
O0OBEKTHI PEryIUpOBaHUS U UX KIACCUDUKAIIHSL.
XapaKkTepUCTUKU ¥ MO 000pya0BaHus. MeTO bl TIOTydeHUs
MaTEMaTHIECKOTO OTMCAHUS OOBEKTOB PEryIHpPOBAHHMS.
AHanUTUYECKUE METOJIbl: COCTABJICHNUE YPABHEHUM
MaTepUaIbHOTO, AEKTPUUECKOTO U T.J1. OAJTaHCOB.
DKCIepUMEHTAJIbHBIE METO/IbI: CHATHE U 00pabOTKa KPUBBIX
pa3roHa, 4aCTOTHbIE METO/bI, 00pabOTKa TPEHA0B METOJIOM
HAaUMEHBIINX KBAJPaTOB, CTATUCTUYECKHE METO/IbI.
ABTOMaTHYECKHE PETYIATOPHI U UX HacTpoiika. Beibop kanana
perynupoBanusi. TpeOGoBaHuUs K TPOMBIIIJIEHHBIM CHCTEMaM
perynupoBaHusi. Bo3myIieHus B TEXHOJIOTHYECKOM IpOLIEcCe.
OcHoBHbIE TIOKa3aTeNIM KayecTBa perylupoBaHus. TUIIOBbIE
npoueccsl peryauposanus. Koapunuents! nepenaun
aneMeHTOB U 0110k0B CAP. DkcniepyuMeHTaIbHbIE METO/IbI
pacueTa HaCTPOEK PEryssTopa: METO/] He3aTyXaroIuX
KoJiebaHui, METO/] 3aTyXalluX Kojebanuil. PeryianpoBanue
NP HATWYHA IITyMOB. MeTOIbI HACTPOUKHU JABYXCBSI3HBIX CUCTEM
perylnupoBaHusi: METOJ] aBTOHOMHON HACTPOMKH PEryisiTOpPOB,
METOJl UTEPATUBHON HACTPOMKH PETYIATOPOB. JIUCKpETHBIE
TEXHOJIOTMYECKHE MPOLIECChl. AHAIN3 IUCKPETHBIX
TEXHOJIOTUYECKUX MTPOLECCOB KaK 0OBEKTOB YIIPABICHMUS.
XapakTepucTUKH U Moaenu obopyaoBaHus. Crnernuduka
JMCKPETHBIX TEXHOJOTHYECKUX MPOIIECCOB KaK 0OBEKTOB
yIpaBJICHUS

Cooeporcamenvhulil MOOYb 2

Tewma 4. CucremMbl
yIIpaBJICHUS
IIPOU3BOICTBOM
(mpenmpusTuem)

Mukponpo1iecCopHbI€ PETYIATOPhI: Ha3HAYCHHE,
KJIaccuukaius, crpykrypa. Crnenuaau3upoBaHHbIe PEryIsaTOpb
TEMIIEPATYPBbI, BIAXKHOCTHU U T.J., PETYISTOPHI C
YHHUBEpPCATbHBIMU BXOJIaMU (Ha MIpUMepe MPOAYKIIUU (HUPMbI
OBEH). ABToMaTH3aniys TEXHOJOTHYECKHUX MTPOIIECCOB HA 0aze
JIOKaJIbHBIX cpencTB. BeiOop, pa3paboTka u BHeapEeHUE
JIOKQJIbHBIX aBTOMAaTUYECKUX CUCTEM. ABTOMAaTU3AUS
yrpaBJieHus Ha 0a3e MPOrpaMMHOTEXHUYECKUX KOMIIIEKCOB.
[IporpammupyeMbie KOHTPOJIIEPHI: HA3HAUCHUE,
KJIaccuUKaIus, CTpykTypa. MoaylIbHbBIN OPUHIUI TOCTPOCHUS
KOHTpoJuIepa. Moy [IeHTpaIbHOTO Mpolieccopa, OJI0KOB
MUTaHMS, CUTHAJIbHBIE, KOMMYHUKAIIMOHHBIX TPOIIECCOPOB,
dbyHKkMOHaIbHBIE, HHTep(delCHbIE (Ha TpUMepe KOHTPOILIEPOB
¢upmel Siemens). Kpurepun BbI00pa MpOMBIIIIEHHOTO
KOHTpoJIepa. BapuaHThl OIKITIOYEHHS POMBIIIEHHBIX
KoHTpoJiepoB B coctae ACYTII. BerpauBaembie cucteMbl U
ux ocobeHHocTH. O60CHOBaHUE U pa3paboTka PyHKIMIA
CHCTEMBI yIIpaBlieHHsl, UH(OPMAILIMOHHOT0, MAaTEMAaTHYECKOTO U
nporpamMmHoro obecrnieuenus. [IporpammupoBanue
HIPOMBIIIJICHHBIX KOHTPOJUIEpoB. OcOOEHHOCTH MPOrPaMMHOTO
obecnieueHust KOHTpoJuIepoB. CTaHIapPTU3NPOBAHHbBIE
MexayHapoaHO# 3nekTporexHudeckoit komuccueit (IEC61131-
3) si3piku nporpammupoBanus ST (Structured Text), SFC
(Sequential Function Chart), FBD (Function Block Diagram),
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LD (Ladder Diagram) u IL (Instruction List). [Tpumepst
nporpaMmsl Uit KoHTpoJuiepos Siemens LOGO!, S7-200,
Pemuxont P130. Cpencrsa nporpammupoBanusi. Softlogic-
cuctemsl. OnepatuBHelil ypoBeHb ACYTII. Yposenb
YIIPaBJICHUS] TEXHOJIOTHUYECKUM MPOIIECCOM: Ha3HAUCHHE,
TEXHUYECKUE CPEeACTBA. ABTOMATU3UPOBAHHBIC pabodre MecTa
TEXHOJIOTOBOIIEPATOPOB: OCHOBHBIE (PYHKIMH, TEXHUIECKOE U
nporpamMmHoe odecriedueHue. [IpoMBIIIeHHbIE KOMITBIOTEPHI.
OmnepanoHHbIE CHCTEMBI pEaIbHOTO BPEMEHHU: OCOOCHHOCTH U

CTPYKTYpa.

Tema 5.
HNuTerpupoBanHbie
CUCTEMbI aBTOMATH3AlUN
U yIIpaBJICHUS
TEXHOJIOTUYECKUMHU
nporeccamu

. SCADA- cucteMsbl: 001mas XapakTepUCTHKa 1 OCHOBHBIC
tpeboBanusi. [Iporokonsl B3aumoaeiicteuss SCADA- cucreM ¢
o6opynoBanuem. Ctanaapt OPC (OLE for Process Control)
¢upmbl Microsoft. Pazpaborka SCADA- cucteMbl: 3Tamnsl
MPOCKTUPOBAHUS U BHEApeHUs. IHTerpupoBaHHBIE CHCTEMBI
MIPOCKTUPOBaHUS U yrpaBieHus. [IpombinineHHsie iudpoBbie
CETH: Ha3Ha4YeHHE, 0COOCHHOCTH, OCHOBHBIEC TPEOOBAHUS K
MIPOMBIIIJIEHHBIM CETSIM. DJIEMEHTHI TEOPUH KOMIBIOTEPHBIX
cereil. CemuypoBHeBas mojenb OSI. Texauueckoe u
porpaMMHO€e o0OecrieueHrne ypoBHEH Ha IPUMEpE CeTer
Ethernet. OcobenHoCTH peanu3anu pU3NIecKoro, KaHaIbHOTO
Y MIPUKJIAJHOTO YPOBHEN MTPOMBINUIEHHON ceTh. KpaTkas
XapaKTEPHUCTHKA PACTIPOCTPAHEHHBIX CTAHIAPTOB
npombinuieHHBIX ceTeit: FieldBus, AS Interface, CAN, Profibus.
Haznavenue u ocHOBHBIE QYHKITUU. TeXHUYECKOE 00ecTiedeHre
aIMUHUCTPATUBHOTO ypoBH:: APM BbICIINX PYKOBOJUTENCH
npennpusTusi, cepsepbl. HTErpupoBaHHbIE CUCTEMBI
aBTOMAaTH3AIMK U YIIPaBJICHUS IPOU3BOICTBAMU U
npennpustusimu. [IporpaMmmuoe obecrieueHue
aJIMMHHUCTPATUBHOTO YpoBHS. CUCTEMBI yIIpaBJICHHUS
MIPOMU3BOJICTBOM B peasibHOM BpeMenn: MES (Manufacturing
execution system). OcHoBHbIe PpyHKIIIKM MES- cucrem.
BzaumonerictBue MES- cucteM ¢ IpyrumMu CuCTeMaMu.
[InanupoBanue npousBoacTBa B MES- cucremax. Kputepuu
ontuMmu3anuu npousBojictea B MES- cucremax. ®uHaHCOBBIN
yueT B MES-cucremax. CucteMsl yrpaBieHuUs: IPeIIpUsITHEM:
ERP (Enterprise Resource Planning). MicTopus pa3BuTHs cucteM
ynpasienus npeanpusatusaMm: MRP u MRPIIL. ®ynkuun ERP-
cUCTeM. YIIpaBJIeHHE IPOU3BOJICTBOM, YIIPABICHUE OCHOBHBIMU
dboHIaMu, TEXHUYECKUM 0OCTY)KUBAHUEM U PEMOHTAMH,
ynpasieHue nepconanom. [locneactus suenpenns ERP-
CUCTEM.

Cooeporcamenvhuiii MoOynb 3

Tema 6. O630p
WHGPOPMAIMOHHBIX
CHCTEM,
MpeTHA3HAYCHHBIX JIJIS
TUTAHUPOBAHUS
MCTIOJIb30BAHUS PECYPCOB
MPEIIPUATHS

Hcropus passutus cranaapra MRP II. [nanupoBanue pecypcos
npeanpustus (Enterprise resource planning — ERP).
WHopmaiioHHbIE CUCTEMBI IJITAHUPOBAHUS PECYPCOB
npeanpustus - ERP cuctemsr. O630p coBpemeHHoro peiika ERP
cucreM. [Ipoaykrel komnanuii Maiikpocodt, CAII, 1C,
cBoOo1HO pacripocTpansiemble ERP cucrembl. 3HakoMCTBO €
metozonorueit cucremsl 1C: ERP. BrisBnenue npo6iem B

LEMsIX MOCTaBOK MPEANPHUATHS U BU3yalInu3anus Ou3Hec-
npoueccoB B cucteme 1C: ERP
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Tema 7.
[Ipon3BOACTBEHHBII
MOJyJ1b
IIPOU3BOJICTBEHHOIO
KOHTYpPa COBPEMEHHOU
ERP cucrempl

0O0630p cpelICTB yrpaBIICHHs IPOU3BOICTBOM B paznuyHbix ERP
cucremax. Onucanue Mporu3BOJICTBEHHOIO KOHTYpa.
Homenknatyps! 1 cnenudukanmu. MHOTOypOBHEBbIE
cneunuKauy, MpoBepKa crernupuKanui Ha MUKINIECKUe
ccbutkH. Paboune eHTphl U TpyIbl pabouuX IEHTPOB.
Kanennapu onepanmonsoro speMenu. Onepanuu U MapIipyThl.
[Ipon3BOICTBEHHBIE 3aKa3bl.

Tema 8. Apxurekrypa
coBpemeHHoil ERP
cucreMsl. PaccmoTpenue
BO3MOKHOCTEH 110
kacromuzaunu ERP
CUCTEMBI

Baxnocts kactomuzanuu ERP cucremsr npu
NOJHO () YHKIIMOHAIFHOM BHeIpeHnu. Bo3moskHOCTH TIO
kactoMmuzanu MS Dynamics Ax. Texnonorus IntelliMorph.
Cpena pazpadotku MorphX. S3eik X++.

6. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI

6.1.®@opma o0yuenus — ouHas, Kype — 3, cemectp — 5

HaumeHnoBanus pa3aeinoB U TeM

KomnnyectBo yacos

Jlexu. | JlaGop. | Tlpakt. | CPC+K | Bcero

Tema 1. Mexanuzamnusa 1 aBTOMaTH3aIUS 5 5 10 12
MIPOM3BOJICTBA
Tema 2. [Ipon3BOACTBEHHBIM MPOLIECC KAK 2 2 8 12
00BEKT yIpaBICHUS
Tewma 3. CucteMbl aBTOMaTH4ECKOTO
peryaupoBaHus U IPOrpaMMHO- 2 2 10 12
JIOTUYECKOTO YIPaBJICHHUS
Tema 4. Cucremsl ynpaBaeHUs 2 2 8 12
MIPOM3BOJICTBOM (TIPEATTPUATHEM )
Tema 5. UHTEerpupoBaHHbIE CUCTEMBI
aBTOMATH3AIUHN U YIIPABJICHUS 3 2 10 12
TEXHOJIOTHYECKHMHU MPOIIecCaMu
Tema 6. O630p nHGOPMAITMOHHBIX CHCTEM,
NpeAHa3HAYEHHBIX TSl TUTAHUPOBAHUS 2 3 10 12
WCIO0JIb30BAHUS PECYPCOB MPEIIPUSITUS
Tema 7. IIpon3BoACTBEHHBII MOIYIb
MIPOU3BOJICTBEHHOTO KOHTYypa 2 2 8 12
coBpeMeHHor ERP cucremsr
Tema 8. Apxurekrypa coBpemennoir ERP
cucteMbl. PaccMoTpeHne Bo3MOKHOCTEH 2 2 10 14
o kacromuzanuu ERP cucrembl
NTOT'O I[10 KOMITOHEHTY OIIOIT 17 17 74 108

6.2.®opma o0yueHHs — 04YHO-3204HAsA, Kypc — 3, cemecTp — 6

HaumenoBanus pa3aenos u TeM Konmectso Hacos

Jleku. | Jlabop. | Ilpakr. | CPC+K | Bcero

Tema 1. Mexanuzauus 1 aBToMaTU3alus 1 10 11
MIPOU3BOJICTBA
Tewma 2. IIpou3BOICTBEHHBIN MTPOLIECC KaK 1 1 10 12

0O0BEKT yIpaBJICHUs




HanmenoBanus paszneinos u TeM Korcctso acos
Jlexu. | Jlabop. | Tlpakr. | CPC+K | Bcero

Tema 3. Cuctembl aBTOMaTHYECKOTO
peryaupoBaHus U IpOrpaMMHO- 1 1 10 11
JIOTUYECKOTO YIPaBICHUS
Tema 4. Cuctemsl ynpaBieHus 1 10 11
IIPOU3BOJICTBOM (IIPEAIIPUSITHEM )
Tewma 5. IHTErpupOBaHHBIE CHCTEMBI
ABTOMAaTHU3aLUU U YIIPABICHUS 1 10 11
TEXHOJIOTUYECKUMHU MPOLieccaMu
Tema 6. O630p HHPOPMAIIMOHHBIX CHCTEM,
MIpeIHa3HAYEHHBIX JUIsl TJIAHUPOBAHUS 1 1 20 22
WCII0JIb30BAHUSL PECYPCOB MPENTPHUSITHS
Tema 7. IIpon3BoACTBEHHBII MOIYIb
IIPOM3BOJICTBEHHOTO KOHTYypa 1 1 13 15
coBpemeHHOM ERP cucrembl
Tema 8. Apxurektypa coBpemenHoii ERP
cuctemsbl. PaccMoTpeHre BO3MOKHOCTEM 1 13 14
1o kacromusaruu ERP crucremsl
NTOI'O [TO KOMITOHEHTY OIIOIT 6 6 96 108

7. OHEHOYHBIE MATEPHUAJIBI (CPEACTBA) JJISA TEKYIIET'O KOHTPOJIA

RBPpooo~Nok~wNE

13.
14.
15.
16.
17.
18.
19.

20.

0.
1.
12.

YCIIEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIUA

7.1. KoHTpOJIbHBbIE BOMPOCHI

MexaHI/ISaHI/IH M aBTOMAaTHU3alusA IMpOrU3BOJACTBA: OCHOBHBIC IIOHATHA U OIIPCACIICHUS.

ypOBHI/I dBTOMAaTuU3alHMu:. YaCc-TU4Has1, KOMIIJICKCHAasA, IOJIHas.

CreneHb aBTOMATH3AINH IMPONU3BOACTBCHHLIX U TEXHOJOTHUYCCKUX ITPOLECCOB.

Crpykrypa u QyHKIUU TPOU3BOACTBEHHO-X03SIICTBEHHOM A€ATEIbHOCTH MPEIIPUITHS.

[IpousBoicTBEHHAs! CTPYKTYpa MPEANPHUSATHUSI.

Tunsl IpoN3BOJACTBEHHBIX U TEXHOJIOTMUECKUX MPOIECCOB.

CrpykTypa Npou3BOACTBEHHOTO MPEANPUATHUS KaK CUCTEMBI YIIPABICHHUS.
Hepapxuueckas CTpyKTypa yrpaBieHHs PEANPUSTUEM.

Metoiuka MoCTpoeHHsI aBBTOMATU3UPOBAHHBIX M aBTOMAaTHYECKHX IPOIECCOB.
[IpompInieHHbIe 0OBEKTHI PETYIUPOBAHUS U UX KIIaCCU(UKAIIUS.

MeTo bl TOTy4eHUs: MaTEMaTHYECKOTO OMKUCAaHUs 00BEKTOB PEryIUpPOBaHUS.
AHANIUTUYECKUE  METOJbl MONYYCHHs] MaTeMaTH4YEeCKOTOo  OMHCAHUA
pErynupoBaHusl.

DKCIIepUMEHTAIbHBIE METOAbl TOJYYeHHs] MaTeMaTU4YeCKOTO OIMUCAHHS
perynupoBaHus: CHATHE U 00pabOTKa KPUBBIX pa3roHa.

OKCHEpPUMEHTANIbHBIE METOJIbl TIOJYYEHUS MaTEeMaTUYECKOTO OIUCAaHUSA
perynupoBaHusi: 00padoTKa TPEHA0B METOJIOM HAUMEHBIIINX KBAJPaTOB.
OKCHEPUMEHTAIbHBIE METOJIbl TIOJyYEHUS MaTEeMaTUYECKOTO OIUCAHUS
peryaupoBaHusl: CTATUCTUYECKUE METOIBI.

Beibop kanama perymupoBaHus. TpeboBaHHMA K  TPOMBIIUICHHBIM
perynupoBaHus. Bo3MmylieHus: B TEXHOJIOTHUECKOM MPOIIECCE.

OcHOBHBIE TIOKA3aTENN KaueCTBA PEryIupOBaHusl.

TunoBble NPOLECCHI PETYIUPOBAHUSI.

00BEKTOB

00BEKTOB

00BEKTOB

00BEKTOB

CHUCTEMAaM

TumoBas cTpykrypHas cxema perynstopa. 20) Knaccudukanus peryiastopos. Beibop

TUIIA pETYJIATOpPA.
3KCHepI/IMeHTaJ'ILHBIC MCTOAbI pacuCTa HACTPOCK PLCryidTopa.




21.
22.
23.

24,

25.

26.

27.
28.
29.

30.

31.

32.

33.
34.
35.
36.

37.
38.
39.
40.

41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.

8.
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MeTo1bl HACTPOHKH JBYXCBSI3HBIX CUCTEM PETYIUPOBAHUS.

Anroputmsl mugposoro [TU]] perynupoBanus.

VYnpoieHHas MeToiuka pacuera HacTpoek uugposoro [TN/I-perynsatopa. MoaanbHbIe U
aJIalITUBHBIE PETYJIATOPBl U CUCTEMBI YIIPABICHUS.

JIMCKpEeTHBIE TEXHOJOTMYECKUE MpPOIECChl M MX aHaIW3 Kak OOBEKTOB YIPABICHHS.
@dopmanuzaiys JAUCKPETHBIX IOCIEI0BAaTEIbHOCTEN omnepauuil  (TEXHOJIOTUYECKUX
ukiIoB). CTpykTypa (popMHPOBAaHUS TEXHOIOTHYECKOTO ITHKIIA.

OcuoBupie  ¢ynknuu  ACYTIL.  Crpykryper  ACYTIL: nenTpanu3oBaHHas U
pactpenenenHas ACYTIIL. O6mas xapakrepuctuka yposaeir ACYTII.

Knaccugukanuss m3aMepuTeNbHBIX IpeoOpa3oBaTeNeil MO THUIy BBIXOJHOTO CHUTHAJA.
MHUKpOTIPOIIECCOPHBIE  PETYNATOPHI:  Ha3HA4YeHHWE, KIacCHUKAIMs,  CTPYKTYpa.
[IporpaMmmupyemMbie KOHTPOJIIEPHL: Ha3HAUEHUE, KilacCU(UKaLUs, CTPYKTypa.
MoaynbpHBIN IPUHIMI HOCTPOECHUS KOHTPOJUIEPA.

Kputepun Bb160pa NpOMBIIIIIEHHOTO KOHTPOJLIEPA.

BapuanTtel noakiioueHUss MPOMBIIUIEHHBIX KOHTposuiepoB B coctae ACYTIL
BerpanBaembie cucTeMbl U MX OCOOEHHOCTH.

Oco0eHHOCTH MPOTPaMMHOI0 0OecreueHus] KOHTPOJUIEPOB. SI3bIKKM MPOrpaMMHPOBAHUS
MPOMBIIIIEHHBIX KOHTposuepoB IEC61131-3.

CpenctBa mporpaMMHUpPOBAHHUS TPOMBIINIJIEHHBIX KOHTPOJUIEpoB. Softlogic-cuctemsl.
Hasnauenue u Texunueckue cpeacrsa oneparnBHoro ypoBHs ACYTII
ABTOMaTH3UpPOBAaHHBIE paboOyle MecTa TEXHOJIOTOB- ONEPATOPOB: OCHOBHbIE (PYHKIUHU,
TEXHUYECKOE U NMPOrpaMMHOE oOecrieueHue.

[IpombInuieHHbIE KOMIIBIOTEPHI.

OnepanroHHbIE CUCTEMBI PeaTbHOIO BPEMEHH: 0COOEHHOCTH U CTPYKTYpa.
SCADA-cuctemsbl: 0011ast XapakKTepUCTUKA U OCHOBHBIE TPEOOBaHMS.

[TpoToxosbr B3aumoaeiicteust SCADA- cuctem ¢ obopynoBanueMm. Ctangapt OPC (OLE
for Process Control) ¢pupmsr Microsoft.

Pazpabotka SCADA-cucTeMbI: 3Tanbl TPOSKTUPOBAHUS M BHEAPEHUS.
HNHTerpupoBaHHble CHCTEMBI IPOEKTUPOBAHUS U YIIPABIICHHUS.

Haznauenue, ocoOeHHOCTH, OCHOBHBIE TPEOOBaHUS K MPOMBIIIIEHHBIM CETSIM.
CemmypoBHeBas Mozenb OSI. TexHudeckoe W MporpaMMHOE OOECTICUeHHE ypOBHEH Ha
npumepe ceteit Ethernet.

Oco0eHHOCTH peaTu3alii YPOBHEH MPOMBIIIJICHHON CETH.

Kparkas xapakrepucTuka paclnpOCTPaHEHHBIX CTAHIAPTOB IPOMBIIUICHHBIX CETEH:
FieldBus, AS Interface, CAN, Profibus.

Haznauenue u ocHOBHbIE PyHKIIMU aqMUHUCTpaTUBHOTO ypoBHA ACY TII.

Texuuueckoe obecriedyeHre aIMUHUCTPATUBHOTO YPOBHSI.

Cuctema ympasiieHHs] POU3BOACTBOM IpeANpUATHEM B pealibHOM BpeMeHu MES (na
npumepe cuctemsl T-Factory dupmsr Adastra).

Cucrema ynpaBlieHUST OCHOBHBIMH (OHJAMH, TEXHUYECKUM OOCIY)KMBaHHEM U
pemontamu EAM (na npumepe cucremsl T-Factory ¢pupmbr Adastra).

Cuctema ynpasnenust nepconasoM HRM (na npumepe cucremsl T- Factory ¢upmel
Adastra).

Pacuer nanexxnoctu ACY TII B mpouiecce mpoeKTUpOBaHUsI.

Cnioco6s1 nossieHus Ha-aesxxkHoctu ACY TII u ee aneMeHTOB.

OcHOBHBIE UICTOUHUKHN IKOHOMHYeCcKOH 3 dekTuBHOCTH ACY TII.

Mertoauka pacuyera s3xkoHOMHuUeckor apdexruBHocTr ACY TII.

PACITPEJEJIEHUE BAJIVIOB, KOTOPBIE ITOJYYAIOT OBYYAIOIIUECSA

OOmiast orieHKa 3HaHUM OOy4aromuxcs MO JUCHUIUIMHE MpoBoauTcs 1o 100-6amnpHON

IIKaJIC UCXO0 O U3 MaKCUMyMa, IMPUBCIACHHOTO B Ta6.HI/II_Ie HUMXKC.
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MakcumanbHOE KOJIMYEeCTBO 0aioB
dopma KOHTPOJIS
3a oaHy paboty Bcero
Texymui KOHTPOJIb:
naboparopHbie paboTh (Tema 1-3) 5 30
nabopaTtopHbie paboThI (Tema 4-8) 5 30
[IpomexyTouHas aTTecTanus 3a4er 40
Hroro 3a cemectp 100

Oprann3annoHHo-ydeOHass paboTa B ayAWTOPHHM OLEHHBAETCS Ha OCHOBE TaKUX
KpUTEpPUEB KaK IIOCENIAEMOCTh 3aHSATHH, CBOEBPEMEHHOE€ U KAue€CTBEHHOE BBHITIOJIHEHUE
JIOMAIITHUX 33JJaHU, aKTUBHOCTH BO BPEMsI MPOBEACHUS JICKITAOHHBIX M MTPAKTUYECKUX 3aHATUN
(ygactue B 00CYKJIECHUH TEKYIIETro U MPOIIEeHHOro MaTepuala, pelieHue 3a1ad 1 T.11.).

Conepatennubie Bua pa6orsl Banabl
MOYJIH
Opraam3annoHHO-y4eOHast  pabota  oOydaromerocs B 5
ConepxarenbHblil  |AyAUTOPUUA
MOIyIb 1 CamocTtosTenpHas padoTta 5
Hroro 10
OpraamzannoHHO-y4eOHast  pabota oOydaromerocs B
_ |aymuropun 5
ConeprareibHbIA CamocrostensHas pabora 5
MOJyJIb 2
MonynbHas KOHTpOJIbHas paboTa 30
Hroro 40
Opraam3annoHHO-y4eOHass ~ pabota  oOydaromerocs B 5
ConepKaTelbHbI  |ayIUTOPHH
MOJyJIb 3 CamocrosrenpHas padoTta 5
Hroro 10
3a4er 40
OO0muii uTor 100
CooTBeTCTBHE 0AILIIOB OLICHKE
O1reHKa 10 IITHOAILILHOM IITIKAJIE
KoauuectBo 0amioB >
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbII 3auer
3a4er
90-100 A OTJIMYHO 3a4TE€HO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHLHO B
35-59 FX HE 3a4TCHO
0-34 = HEYJOBJIETBOPUTEIHHO e 3a9ToHO
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9. OBECHEYEHMHME OBPA30BATEJIBHOI'O NIPOLECCA JJIs JIUI C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31O0POBbA 1 UHBAJIMIOB

B xoz€e peanu3anuu QUCHHUILTMHBI UCTIOIB3YIOTCS CICAYIONIUE JTOTIOTHUTEILHBIC METOIbI
oOydeHus1, TeKYIIET0 KOHTPOJISl YCIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIllMH 00YJarOIIUXCSI B
3aBUCUMOCTH OT UX UHAUBUIYaTbHBIX OCOOCHHOCTEH:

1) JUTSL CJICTIBIX U CITA0O0BUSIINX:

— JCKIUU  O(QOPMIISIOTCS B BHJE JJICKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIICIUATN3UPOBAHHBIM ITPOTPAMMHBIM 00ECIICUCHUEM;

— JUIS  BBITIONHEHUS  3aJaHdus  TpH  HEOOXOJAMMOCTH  IMPEHAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BaHNE COOCTBEHHBIX YBEITUIHBAIOIINX
YCTPOWCTB;

— MMMCEMEHHBIC 3aJITaHUST OPOPMIIIOTCS YBEITMICHHBIM TIPUDTOM.

2) IUTSL TITYXHUX | C1a00CIIBIIIANTIX:

— JCKITUU 0(hOPMIISIOTCS B BHJIE SJICKTPOHHOTO JIOKYMEHTA,

— MMACEMEHHBIC 33JIAHUS BBITIOTHSIOTCS] HA KOMITBIOTEPE B THCBMEHHOH (opMme;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
MpOBeJIcHUE B JOPME TECTHPOBAHUSI.

3) JUTSL JIUI] C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO aIllapara;

— JCKIUU  OQOPMIISIOTCS B BHJE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MTOMOIIBI0 KOMITBIOTEPA CO CICIIMATU3UPOBAHHBIM IPOTPAMMHBIM 00eCTICUeHUEM;

— MMMCEMEHHBIC 33JIaHUS BHITIOJIHIIOTCS Ha KOMITHIOTEPE;

— 9K3aMEH U 3a4YeT MPOBOJIATCS B YCTHOW (DOpME WU BBITIOJHSIOTCS B MMCHMEHHOM
(dhopme Ha KOMTIIBIOTEpE.

[Ipn HeoOXOIMMOCTH MpeayCMaTPUBACTCS YBEJIMYEHHWE BPEMEHHM Ui MOJTOTOBKH
OTBeTA.

[Ipouenypa  mpoBedeHHs  MPOMEXKYTOUHOM  arrecTalMu Il OOYyYaroIuxcs
YCTaHaBIMBAETCA C Y4YETOM MX HHIUBUAYAIbHBIX TMCHUXO(PU3NYECKUX OCOOEHHOCTEH.
[IpomexyTouHas aTTecTalus MOXKET IPOBOAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueAypbl OLCHUBAHMSI pE3yJIbTaTOB OOYy4eHHs JIOIYCKaeTcsi ¢
UCIO0JIb30BAHMEM JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIl.

Ob6ecnieunBaeTcst JOCTYN K MHOOPMAITMOHHBIM U OMOIHMOTpaduuecKuM pecypcaM B CETH
WnTtepner nmns kaxaoro oOywaromerocss B ¢dopMmax, aJaNTUPOBAHHBIX K OTPAHHUEHUSM HX
3J10pPOBbS U BOCTIPUATHUS HHPOPMALIUU:

1) IUTSL CHENBIX U CIIA00BUAIIMX:

— B [I€YaTHOM (pOopMe YBEIHMUECHHBIM HIPUPTOM;

— B (hopMe INEKTPOHHOTO JOKYMEHTA,

2) JUIS TIIyXUX U cIa00CbIIIaluX:

— B [I€YaTHOH opMme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) JUI 00Y4YaIOIIUXCSI C HAPYIICHUSIMHU OMOPHO-ABUTaTeNIbHOTO ammapara:

— B IIeYaTHOM popme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

10. MATEPHAJIbLHO-TEXHUYECKOE OBECNEYEHUE YYEBHOTO
MPOLIECCA

VYuebnble 3aHaTUsA npoBoadrcs B ['maBHoM kopmyce HonI'Y (r. Honeuk, np. I'ypoBa, 6).
Jlnst mpoBesieHust 1ab0paTOPHBIX 3aHATUN TpeOyeTcs: aynuTopHsi, 000pyJd0BaHHAs MEJIOBOM MK
MapKepHOU JOCKOW, MyJIbTUMEIMHHBIN POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHo# Mebenu
JUIL CTYJIEHTOB, pabOouee MecTo mpernojaBaTens. Boixon B MHTepHeT mnpoBoAHON wimm ¢
ucronszoBanueM Wi-Fi.
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Jnst caMOCTOSITENbHONH pabOThl HMCIOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hayunoii OnOnMMOTEKM YHHBEpPCHUTETAa W JPYTrHUX 3JCKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-MeToIu4ecKkoe oOecredeHne, MPEICTaBICHHOE B Yy4eOHO-METOJIMYECKOM KaOWHETe
I'maBHOTO KOpITYCa (ayn.405).

OOyuaromuecss HMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  y4eOHBIE MaTepHalbl 10
TMCIMIUIMHE, pa3MenieHHble Ha Tuiargopme Moodle IleHTpa auCTaHIMOHHOTO 00pa30BaHUS
@®I'bOY BO «/lonl'Y». IIpn u3y4eHUH AUCUUIUIMHBI IPUMEHSIOTCS DJIEKTPOHHOE O0y4YeHUE M
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wWcrosb30BaHWEM — pecypcoB  miuar(opMel  AMCTAHIMOHHOTO  OOpa3oBaHUS
OCYIIECTBISICTCS TEKYIIMA KOHTPOJb 3HAHWK OOYdYalOMIMXCSl HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH PE3YyIbTaTOB CAMOCTOSITEIILHOM pabOTHI.

11. PEKOMEHAYEMAS JIMTEPATYPA

Ocnoénas

1. Kapruna, E. H. Unctpymenrapuii «1C: ERP Vmpasnenue mnpenmpusituem» ais
YYETHOAHAJIMTUYECKOTO oOecrnieueHus: Om3Heca : ydeOHoe mocobme : [16+] / E. H. Kapruna ;
IOxnb1it dhenepanbHbIil yHUBEpCUTET. — PocToB-Ha-Jlony ; Taranpor : FOxHbIil dhenepanbHbIN
yauBepcuter, 2020. — 350 c. : w1 - Pexum gocryma: mo mnonamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=619214. — bubmuorp. B ka. — ISBN 978-5-9275-
3568-2.

2. boOpoBHukoB, A. O. BBenenue B ymnpasieHue npoekramu BHeapeHuss ERP-cuctem
[Tekct] / A. D. bobpoBHukoB. - Mocksa : OOO «1C-ITabaummunary, 2021. - 320 c. : w1., Tabmn. -
(1C:EPR). - bubmumorp.: c¢. 319-320. - ISBN 978-5-9677-2941-6. 3. Bnacosa, JI. I'. OcHOBBI
OTIEpaTUBHO-TIPOM3BOJICTBEHHOTO  IUJIAHUPOBAHUS C  HUCHOJB30BaHHWEM HHGOPMAIMOHHOMN
cucteMbl «1C:ERP ympaBnenue npeanpustuem» [Tekct] : ydeOHO-METOIUYECKHE MaTEpPHAITBI
st By30B / JI. T'. Bracosa, JI. M. 'onuapos. - Mocksa : OO0 «1C-ITa6mummary, 2020. - 236 c.
: WL, Tabm. - bubmwmorp.: ¢. 220-221. - [Ipun.: ¢. 222-236. - ISBN 978-5-9677-2938-6.

3. Cxuptnanze, A. I'. ABToMaru3anus TEXHOJIOTHUECKHX MPOLIECCOB M MPOU3BOJCTB :
yueOonuk / A. I'. Cxuptnamze, A. B. ®enoros, B. I'. Xomuenko. — CaparoB : By3oBckoe
obOpazoBanmue, 2015. — 459 ¢. — Tekcr : anexTponHslid // LludpoBoii oOpazoBaTeabHbIN pecypc
IPR SMART : [caiit]. — URL.: https:// www.iprbookshop.ru/37830.html

4. ABepuenkoB, B. M. ABTomaru3anus nNpoeKTUPOBAHUS TEXHOJIOTMYECKUX MPOIIECCOB :
yueObHoe mocoome aisa By3oB / B. M. ABepuenkos, 0. M. KazakoB. — bpsHck : bpsHckuit
roCylapCTBeHHbIN TexHuueckui yHuBepcurter, 2012. — 228 c¢. — ISBN 5-89838-130-9. —
Texct : anexrponnsiit // Lludposoit o6pazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https:// www.iprbookshop.ru/6990.html

5. Ceipeukuii, I. A. ABTomMaTH3anys TEXHOJOTMYECKHUX IPOILIECCOB M MPOU3BOJCTB.
Jlaboparopusbrii mpakTukyM. Yacts 1 : yueOHO-meToauueckoe mocodue / I'. A. Ceipenkuit. —
HoBocubupck : HoBocubupckuii rocyapcTBeHHbIN TeXHUYECKUi yHuBepcuteT, 2012. — 116 c.
— ISBN 978-5-7782-1987-8. — Texkct : snexTponHsbIit // LludpoBoit 06pa3zoBarenbHbIi pecypc
IPR SMART : [caiit]. — URL: https:// www.iprbookshop.ru/45350.html

Honoanumensnasn
1. Cucremnas umxenepus. ITpunnunsl u npaktuka / A. KocskoB, CBut H. Yuibsm,
Ceiimyp [x. Comroons, bumep M. CruBen ; nepesong A. A. CinmHkuH. — CapaToB :
IIpodobpazoBanue, 2017. — 624 c. — ISBN 978-5-4488-0042-9. — Tekcr
ANEKTPOHHBIA // DnexkTpoHHO-OubmuoTeunas cucrema IPR BOOKS : [caiit]. — URL:

https://www-iprbookshop-ru.ezproxy.ranepa.ru:2443/64063.html
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2. CoseroB, bopuc SkoBieBuu. Teopernyeckue OCHOBBI aBTOMATH3UPOBAHHOTO
ynpasnenus [Teker] : yue6.: pex. Mun. o6p. P® / b. 5. Coseros, B. B. Llexanosckuii, B. /1.
YepToBckoit. - M. :Beicm. mk., 2006. - 463 c. 6. PwibaneB, Anngpeit HuxonaeBuu.
Nmuranmonnoe moaenupoBanue ACY TII [Dnekrponnsiii pecypce] :monorp. / A. H. Pribanes
;AMIY, DH.Q. . - brnaroemenck : U3a-Bo Amyp. roc. yH- Ta, 2019. - 408 c. - b. 1. http:/
irbis.amursu.ru/ DigitalLibrary/ AmurSU_Edition/11520.pdf

3. Ceipenkuii, I'.A. ABTOMaTu3anus TEXHOJIOIMYECKHUX IIPOLECCOB U MPOU3BOACTB. YacTh
2 : naboparopubii mpaktukym / I'. A. Ceipenkmit. — HoBocubupck : HoBocubupckuii
rOCyJapCTBEHHBIN TexHu4eckuit yHusepcutet, 2014. — 80 c. — ISBN 978-5-7782-2504-6. —
Texcr : anmexrponnstit / Lludposoit oopazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https:// www.iprbookshop.ru/45351.html

4. JlunmaeB, B.B. DkxoHOMHMKa HpOTpaMMHONW HWHXEHEPUU 3aKa3HbIX IPOrPAMMHBIX
MPOAYKTOB : JOMOJHEHHE K YydyeOHOMy mocobuto «IIporpaMMHasi WHXKEHEpHUs CIIOXKHBIX
3aKa3HbIX IPOrPaMMHBIX IPOAYKTOBY (111 OakanaBpoB) / B. B. JIlunaeB. — CapartoB :By3oBckoe
obpazoBanue, 2015. — 139 ¢. — TeKcCT : EKTPOHHBIH // DIEKTPOHHO-ONOIMOTEYHAST CHCTEMA
IPR BOOKS : [caiit]. — URL: https://www-iprbookshopru.ezproxy.ranepa.ru:2443/27303.html

5. Amnexceenko, B.b. OcHoBbI cucremHoro asanuza : ydeOHoe mocobue / B. b.
Anexceenko, B. A. KpacaBuna. — Mocksa : Poccuiickuii yauBepcuret apyx0bl HapooB, 2010.
— 172 c. — ISBN 978-5-209-03521-3. — TekcT : 37eKTpOHHBIHN // DIEKTPOHHO-OMOIHOTeIHAs
cucreMa IPR BOOKS : [caifT]. — URL: https://wwwiprbookshop-
ru.ezproxy.ranepa.ru:2443/11398.html

6. bykun, J1. H. Teopust cucteM u cucTeMHBIN aHanu3 : yueOHoe mocodue / JI. H. bykuH.
— Bourorpan : Bonrorpaackuii macTATYT OM3Heca, 2008. — 71 ¢. — ISBN 978-5- 9061-7244-
0. — Texkcr : snekTpoHHBIN // DnekTpoHHO-OMOMMoTeuHass cucremMa IPR BOOKS : [caiiT]. —
URL: https://www-iprbookshopru.ezproxy.ranepa.ru:2443/11351.html

7. Jlanensn, T. . Teopus cucreM M CHUCTEMHBIM aHanu3 : ydeObHoe mocodme / T. fl.
HanenstH. — Mocksa : EBpaswuiickuii oTKpbIThId nHCTUTYT, 2011. — 303 ¢. — ISBN 978-5-374-
00324-6. — Tekcr : 21eKTpOoHHBIN // DnekTpoHHO-0nbmnoTeyHas cuctema IPR BOOKS : [caiiT].
— URL: https://www-iprbookshopru.ezproxy.ranepa.ru:2443/10867.html

12. ”AH®OOPMAIIMOHHBIE PECYPCbI

1. Hayunas nsnextpoHHas Oubnmoreka elibrary.ru : wmHbopm.-anamur. mopran / OOO
Hayunas snektponnas 6ubmuoreka. — MockBa : OOO Hayu. anexrpoHn. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (nata oopamenus: 01.01.2023). — Pexxum moctyna: ajsi 3aperUCTpUp.
noJsib3oBareneil. — TeKCT : ANeKTpOHHBIN.

2. DnexTpoHHBIM  karajor Hayunoii Oubnuoteku JloHENKOro TOCYJapCTBEHHOTO
yausepcuteta. — Jonenk : Hb Joul'Y, 1999— . — URL: http://catalog.donnu.education (narta
obpamenus: 01.01.2023). — TekcT : 37ICKTPOHHBIN;

3. YueOuuku u Ipyrue KHUTH 5(0) MaTreMaTuKe URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mata o6pamenus: 31.03.2023). — Pexum
nocTyna: cBOOOJHbIN. — TeKCT : 31MeKTPOHHBIN

4. NnrepHer-oubnnoteka Butamus Apuonmpaa URL:  http://ilib.mccme.ru/  (mara
oOpamtenus: 31.03.2023). — Pexxum noctyna: cBOOOHBIN. — TEKCT : 311eKTPOHHBIN;

5. Texuuueckas 6ubnmuoreka URL: http://techlibrary.ru/ (mata o6pamenus: 31.03.2023). —
Pexxum noctyna: cBoO6OAHBIN. — TEKCT : 27EKTPOHHBII;

6. Hayunsie xxypaanst ®T'BOY BO «Jloul'Y» URL: http://donnu.ru/science/journals (nara
oOpamtenus: 31.03.2023). — Pexxum noctyna: cBOOOHBIN. — TeKCT : 31eKTPOHHBIM.
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13. MIPOTPAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (kopnioparusnas sutiensus JJoul'Y Ne 46484614)

2. Microsoft Office (kopnoparusHas smnensus JJouI'Y Ne 46472919)

3. Microsoft Visual Studio (nuuensust nporpammbel Dream Spark mist BeICIINX y4eOHBIX
3aBe/IeHU)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (muuenszun GPL, Apache,
BSD miist cB0601HOTO IPOTpaMMHOTO O0OeCTIEYeHUS).
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