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1. HauMeHoBaHHE JUCHUIIINHBI

«OCHOBBI TEXHOJIOTUH UHTEPHETA BEILICH.

2. Ilepeyensn

o0pa3oBaTeJIbHOH NPOrpamMMbl

IUIAHUPYeMbIX

pe3yJibTaTOB

(mepeyeHb KoOMIETEHUHUI) ¢

OCBOCHMUA

YKa3aHueEM

HHIMKATOPOB UX JOCTHKEHHSl W IUIAHUPYEMbIX Pe3yJbTATOB OOy4YeHHS IO

TUCIHUILINHE.

Kon HaumenoBanue Nuaukaropsl Pe3yabTaTnl 00yueHus: (yMeHHsI

KOMIIET | KOMIEeTeHIHH JAOCTUKEHU S U 3HaHUs), COOTHECEHHbIe C

eHIIUH KOMIIETEeHIIUH HHIMKATOPAMH JAOCTHKEHU S

KOMMETEHIIHH

[IKH-12 | CniocoOHOCTB 1. IIpoBoauT aHaU3 3HATH NPUHLMIIBI OPraHU3aALUU U
MPUMCHSITh pBIHKA ¢dbyakuonnpoBanus «MHTepHETA
BBIUHCIUTENHHOE BBIUHCIUTEIHHOTO BEIICH».
obopyioBaHue, 000pyI0BaHUsI, CUCTEM YmMerhb pazouparbcs B
CUCTEMBI XpaHEHUS XpaHeHUs TaHHbIX U CYLIECTBYIOIIUX [oT-
JTAHHBIX U UHPPACTPYKTYPHBIX TEXHOJIOTHSIX U MPUMEHSITh HX K
UH(GPaACTPYKTYpHBIE pelIeHuit IEHTPOB KOHKPETHBIM O0BEKTaM.

pENICHUS [IEHTPOB
00pabOTKH JaHHBIX

00pabOTKHU JaHHBIX.

2. KoncynpTHupyer mno
UCTIOJIb30BaHUIO
BBIYUCIIUTENILHOTO
000pyI0BaHUsI, CUCTEM
XpaHEHUs TaHHBIX U
MH(QPaCTPYKTYPHBIX
pelLIeHn HEHTPOB
00paboTKHN JaHHBIX.

3HaTh CYLIECTBYIOLLUE
TEXHOJIOTHH B obractu
«HTepHeTra Bewen».

Ymerb pa3zbuparbcs B
IpPOrpaMMHOM O0O€CTIeYeHHUH IS
paszpabotku loT-cucrem.

ITKII-3 CnocoOHOCTh
npeaiaraTh
pa3nyYHbIe BAPUAHTHI
MH(QPaCTPYKTYPHBIX
pEeLIEeHUM IS

noanepxku UT/UC.

1. AHanu3upyeT TeKyumin
YPOBEHb
UHPPACTPYKTYPHBIX
peleHnit
HpeanpUsATHs/OpraHu3ai
uu

3HaTh OCHOBBI TEOPUH
IIOCTPOEHHUS IoT-cucrem c
UCIIOJIb30BAaHUEM

MaTeMaTUYeCKUX M (PU3HMUECKUX
B3aMMOCBS3€MN 00BEKTOB u
MIPOTPAMMHBIE CPEJIbI IS pabOTHI
C JIOTUYECKUMHU KOHTPOJIJIEPAMU U

OCHOBHBIMH OTJIQJIOYHBIMHU
miatamu  (Step 7, WinCC,
Arduino)

YMeTh Co037aBaTh apXHUTEKTYPY
IoT  pemenuit w  mUcaTh
MIPOTPaMMHBII KOJ TUIS

JIOTHYECKHX KOHTPOJJIEPOB.

2.®opmMupyer u
000CHOBBIBAET BapUaHTHI
TEXHOJIOTUYECKOTO CII0s
ApPXUTEKTYPHI
NpENPUSATHS/OpraHu3ail
uu

3HATL TOPUHIUOB TOCTPOCHUS
MOJIENIEN B MTPOTPAMMHBIX Cpeliax
TS paboThI JIOTHYECKUMU
KOHTpOJUIEpAMH H  OCHOBHBIMU
OTJIAJIOYHBIMU TLIaTamu (Step 7,

WinCC, Arduino)




Ymern paboTtath c
IPOTPaMMHUPYEMBIMHU

JOTMYECKUMH KOHTpPOJIJIEpAaMH |
OCHOBHBIMH OTJIaIOYHBIMU
wiaramu  (Siemens  Simatic,
Arduino) uw  pa3pabarbIBaTh
MaTeMaTHYeCKUe MOJIEIN C HX

HCIIOJIB30BAHHUCM.

3. MecTo IMCUMINVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huciunaa « OCHOBBI TEXHOJIOTUH HHTEPHETA BEIEH» OTHOCUTCS K L ukiry
npoduns (SJCKTUBHBINM) 10 HampasieHuto moarotoBku 38.03.05-busnec-
uHpopmatuka, OIl «UudpoBas Tpanchopmauus yrpaBiaeHuss OU3HECOM,
npopuib: «UT-MeHeKMeHT B OU3HECE».

JucuuminHa «OCHOBBI TEXHOJIOTUHA HMHTEpPHETA BeIIei» Oa3upyercs Ha
3HAHUAX, TMOJYYEHHbIX MpU MU3yuyeHuu gucuuiiuH. «MHpopmanroHHbie
TEXHOJIOTMH B MPO(PECCHOHAIBHOMN NIeATENbHOCTHY, «HPOpMAIIMOHHBIE CUCTEMBI

YIpPaBJIEHUs OpraHu3anuen», K ApXUTeKTypa OpraHu3anum.

4, O0bem aucHMIUIMHBI (MOXYJISI) B 3a4YeTHBIX €IMHHMLIAX M B
aKaJileMH4YeCKHX Yacax ¢ BblJeJeHHeM o0beMa ayIuTOPHOM (JIEKIUH,

CEeMHUHAPbI) U CAMOCTOSTEJIbHOUH PA00THI 00YUAOIIMXCS

Bupa yuyedHoii padoTsl Bcero Cemectp 7
Mo AUCHUIIJIMHE (B 3/e m yacax) (B yacax)
Oomasn TPYA0E€MKOCTh 3 3/e, 108 4. 108
AHCHUTLTUHBI
Konmaxkmnuas paboma 30 30

- Ayoumopmnuwie 3anamus
Jlexyuu 14 14
Cemunapei, 16 16
npakmuieckue 3aHamusl

Camocmoamenvhuas paboma 78 78
Buj texymero KoHTpoIIst KontponbHas padora KontponbHas padota
By npomMexxyTouHOM aTTecTanuu 3auer 3auer




d. Conepxkanue JUCHMILUIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM
(pa3aesiaM) IMCHUIUIMHBI C YKa3aHUEM UX 00beMOB (B aKaJeMH4YeCKUX 4acax)
U BUJI0B Y4eOHBIX 3aHATHH

5.1. Conep:xxkanue IMCUUNINHBI

1. BBenenue B « UHTEpHET Bemlei»

[Tonsitue «MuTepHeT Bemiel». [IpuMepsl 1 OCHOBHBIE 00JACTH MTPUMEHEHUS
«nTepuera Beuel». OTpaciieBble BEPTUKAIU, KOTOPHIE UCHOJIb3YIOT TEXHOJIOTHUHU
«utepHera Bemiei». OTaMYHUTENbHBIE OCOOEHHOCTH ycTpoicTB «WHTepHeTa
BEILICI» KOMMEPUYECKOTO TPUMEHEHHUS OT TMOTPEOUTEIHCKOTO MPUMEHEHUS.
Hcropus nosiBinenus u pazsutus «MHTepHETA BEMIEn».

2. YnpasJjieHHe ¥ aHAJu3 1aHHbIX B « AHTepHeTe Bemreii»

YpoBHu apxutektypel «MHTepHETa Bemen». KOMIIOHEHTBI apXUTEKTYpPBI
«utepnera Bemen». Mcrounnku nanHbix «MHTEpHETa Bewew». MamuHHOE
oOyuenne B «UHTepHere Bemei». CrocoObl nepenaun gaHHbIX B «HTepHETE
Bemei». bezonacHocts «HTepHeTa Bemiei». TexHoIornyeckue TpeH bl B 00JIacTH
«MHTepHeTa Bewwen».

3. AnnapartHoe obecneyenue «AHTepHeTa Beuein»

Ponw anmapatHoro obecrnieuenust B apxutekrype «Hteprnera Bemieit». Buabt
armapatHoro obecneuenusi «MHtepHera Bemiel». [Iporpammupyembie JTOrHMyecKue
koHTposiepsl  (ITJIK), patumku, wucnomuurensHble ycrpoicTBa. [logkimroueHue
natuukoB K [IJIK m mukpokoHTposuiepam. O3HAaKOMJIEHHME C BUAAMU JATYUKOB U
UCTIOJTHUTEITBHBIX yCTPOHCTB. O3HAKOMIICHHE C TUIaTtaMu il pazpabotku Arduino Ha
0a3e MUKpOKOHTpOJLIepoB. O3HakomieHue ¢ rHeikor [TJIK Siemens.

4. TIporpammHoe obecnieuenue «Murepuera Bemein»

Posb nporpammuoro obecnieuenus B apxutektype «MaTepuera Beriei». Bub
nporpamMmmHoro obecnieuenus «MuTepHera Beriei». OCHOBBI pabOTHI CO cpenou
nporpammupoBanust Arduino u smynstopom Proteus. 3arpys3ka mporpamm B
MUKPOKOHTpoJIIep. OCHOBBI paboThI co cpenoit mporpammupoBanus [IJIK Step 7 u

cumyssitopom S7-PLCSIM. 3arpyska mporpamm B ITJIK.



5.2. Y4yeOHO-TeMaTHYECKHI IJIaH

Ne | HaumeHoBaHue TpynoémMkocTh B yacax ®opmbl
n/ | Tem (pa3aesoB) | Beero KonTakTHas padora - Camo- TeKylIero
1| AUCUHMILINHBI AynutopHasi padora CTOATEJIbHASA KOHTPOJIA
padora ycneBaeMoCTH
Oow | Jlekmun CemuHapsbl,
as, B IIPAKTUYECKUE
T.4.: 3aHATHSA
1. | Beenenue B
«HTEepHeT Bewen» 24 6 2 4 18
2. | YupasieHue u
AHAH3 TAHHBIX B CaMOCTOSTENbH
«UHTepHete 28 8 4 4 20 bIe paOOTHI.
Bermeit» Yuactue B
3. | Anmaparnoe EzH_ICHI/II/I satat
obecneuenue 28 8 4 4 20 NPaKTUYECKUX
«HTepuera
Beleiny 3aHATHSIX.
4. | IIporpammHoe
obecrnieueHue 28 8 4 4 20
«HTepuera
BELEH»
B nenom no CornacHo
TUCIUIIINHE yueOHOMY
108 30 14 16 78 IUIaHY:
KOHTPOJIbHAS
pabora
Hroro B % 28 47 53 72
5.3. Coaep:xaHue ceMUHAPOB, NPAKTUYECKUX 3aHATUH
HaumenoBanue Tem Ilepeuensb BonpocoB A5l 00CyKAeHHUA HA ®opmbl
(pa3neJioB) CeMHMHAPCKHX, NPAKTHYECKUX 3aHATHAX, NPOBeICHUs
AUCHUILIUHBI peKoMeHyeMble HCTOYHHUKHU U3 pa3ienos 8,9 3aHATHI
(Yxa3bIBaeTcs pases U NOPSAKOBBIH HOMep
HCTOYHUKA)
Bsenenue B 1. Tlousarue «MHTepHeT Bermeit». IIpakTuxym
«/HTEpHET Bewen» 2. Ilpumepsl © OCHOBHBIE 00JAacCTH TPUMEHEHUS | TIO PEUICHUIO
«HTepHeTa Bewen». 3a/1a4 I10
3. OrtpacneBble  BEpTHKAIM, KOTOpPHIE  HCIONB3YIOT | TEMAaTHKE
TexHojoruu «HTepHeTa Bemen». 3aHATHS U
4. OtnnuyuTenbHble 0COOEHHOCTH YCTPOMCTB «/HTepHeTa | KOIEKTUBHOE
BeLIe» KOMMEPUYECKOI0 MIPUMEHEHUS o0CcyXieHne
MOTPEOUTETHCKOTO MPUMEHEHHUSI. pelieHuit
5. MUcropus nosisnenus u pazputus «MHTepHera Bermieit».
Pexomendyemvie ucmounuxu: n.8, [1-4]; n.9, [1-9]




VYnpasienue u aHau3 | 6. YpoBHU apXUTEKTypsl «IHTepHETa BEIen». IIpakTukym
JTaHHBIX B 7. KommoHeHThl apxuTeKTyphl «IHTepHEeTa Bemen». 0 PEIICHUIO
«Uutepuere Bemeii» | 8. Hcrounuku nannbeix «MHTEpHETa Bemmein». 3aad4 I10
9. MammunHoe o0yuenue B «IHTepHETE BEIICi». TeMaTUKe
10. Crmioco6sbl nepenaun gaHHBIX B «IHTEpHETE BELICH». 3aHATHUS U
11. besomacHocTh «HTEpHETA BEIICH. KOJUIEKTUBHOE
12. Texnonormueckwe TpeHAB B obOnactu «HTEepHETA | OOCYKACHHE
BEILICI». peleHuit
Pexomenoyemvie ucmounuxu.: n.8, [1], [2], [4], n.9, [1-9]
AnmnapaTtHoe 13. Ponp  ammapatHoro obecriedeHuss B apxurektype | [IpakTukym
obecrieueHue «uTepuera Bemeii». 10 PEUICHUIO
«MHTepHeTa Bewen» 14. Buap! anmaparHoro obecrnieuenus «MHTepHeTa Bewlei». | 3aaad 1o
15. [Iporpammupyemsie jgoruueckue koHTposuieps! (IUIK), | tematuke
JATYMKH, UCIIOJIHUTENIbHBIE YCTPOMCTBA. 3aHSTUS U
16. IMoxkiroyeHue NaTYNKOB K TJIK U | KOJUIEKTUBHOE
MUKpPOKOHTPOJLIEpaM. o0CyXIeHne
17. O3nakomiieHuE C BUAAMHU JATYUKOB U UCIIOJHUTENBHBIX | PEIICHHIA
YCTPOMCTB.
18. O3nakomiieHue ¢ miaramu aus paspadbotku Arduino Ha
0a3e MUKPOKOHTPOJIJIEPOB.
19. O3nakomnenue c nuneiikoit [TJIK Siemens.
Pexomenoyemvie ucmounuxu: n.8, [1], [4], n.9, [1-9]
[IporpamMmmHoe 20. Porp  mporpamMmHoOro obecrieueHusi B apxutekrype | [Ipaktukym
obecrnieueHue «HTepHera Bemein». 10 PELIEHUIO
«UuTepuera Bemelr» | 21. Bugsl  mporpamMuoro  obecneuenus  «MHTepHera | 3amad mo
BELICI. TEMAaTHUKE
22. OcHOBBI pabOTHI CO Cpelodl MPOrpaMMHPOBAHUS | 3aHSATHS U
Arduino u smynsaTopom Proteus. KOJJIEKTUBHOE
23. 3arpy3ka mporpaMM B MUKPOKOHTPOJLIEP. oOcyXeHue
24. OcHoBbl paboThl co cpenoit mporpammuposanus [JIK | pemennit
Step 7 u cumynsaropom S7-PLCSIM.
25. 3arpy3ka nporpamm B ITJIK.
Pexomenoyemvie ucmounuxu: n.8, [1], [4], n.9, [1-9]

6. IlepeyeHb yueOHO-METOAMYECKOr0 OOecredeHHUsi IJsi CaAMOCTOSATEIbHOI

padoTHI 00Yy4aOUIUXCH MO TUCIHUIINHE

6.1. IlepeuyeHb BONMPOCOB, OTBOJMMbLIX HAa CAMOCTOSITEJIbLHOE OCBOEHHE
AUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM Pad0ThI
HaumeHoBanue TeM IlepeyeHb BOIPOCOB, OTBOAUMBIX HA ®opMbl  BHeEayJAUTOPHOM
(pa3neJioB) CaMOCTOSITEJIbHOE OCBOCHHE CaMOCTOSITeIbHOM PadoThl
AUCHUILINHBI
Bsenenue B N3zyuenne ucropum texnonoruit «MutepHera | Pabota c yueOHOoI
«MHTepHeT Bemein» Bemieit» JIUTEPATYpPOil. Pemenue
TUTIOBBIX  3amad. Pa3bop
BOIIPOCOB I10 TEME 3AHATHS.




VYnpasieHue U aHaIn3
JTAaHHEIX B
«MuTepuere Bemein»

W3yueHust mpruMepoB UCTIONb30BaHUs TUIIOBBIX | PaboTa c yueOHOI
PEryasTopoB, GUIbTPOB, HACHTU(DUKALIH U JUTEPATypPOU. Pemenue
JMarHOCTHKU B CUCTEMax aBTOMAaTU3alLlUH B TUNOBBIX 3agad. Pazbop

«VHTepHeTe Bellei», MalIMHHOro 00y4YeHUs B
«HTEepHEeTE BEleny.

BOITPOCOB IO TCME 3aHATH.

AnnapaTHoe Nzyuenus peiaka [1JIK, mukpokoHnTposiepos, | PaGora c yaeOHOU
obecrieueHne MHUKPOIIPOLIECCOPOB, MHUKPOKOMIIBIOTEPOB U | JIUTEPATypOil. Pewenne
«HTepHera Beuei» | 1aTYMKOB, HCMONb3yeMbIX B «lHTepHeTe | TUIOBBIX 3amad. Paszbop
BeIEh. BOIIPOCOB I10 TEME 3aHSTHSI.
[Iporpammuoe N3yuenue OCHOBHBIX s36IK0B | PaboTa c yaeOHOU
obecrnieueHue MPOrpaMMHUPOBaHUS TUIK U | JIUTEPATYPOH. Pemenue
«/HTEepHeTa Bewel» | MUKPOKOHTPOJUIEPOB. TUIOBBIX  3amad. Pa3bop

BOITPOCOB MO TCMC 3aHATHAL.

6.2. HepequL BOIIPOCOB, 3anaﬂnﬁ, TEM JId MNOATOTOBKH K TEKYLIEMY

KOHTPOJII0

Ilpumepnsie 3a0anus KORmMpPOILHOU padon bl

Onmcare mpumep npoekra «MHTEpHETA Belmen» C yKa3aHUEM €To LEJH,
3aJa4y M CyTh peuiaeMod UM OuW3HEC-3a/layd, C OIHMCAHUEM CTOPOH
MIPOEKTA.

HauepTuTh BepXHEYpOBHEBYIO apXUTEKTypy pemeHus «lHTepHera
BElIEI» ¢ yKazaHuEM 00s3aTeIbHbIX €€ KOMIIOHEHTOB, LIeJIei 1 cr1oco0oB
B3aUMOJICMCTBUS ATUX KOMIIOHEHTOB.

Hamucatey st MukpokoHTposuiepa Arduino mporpammy ¢ UMHUTaIuein
CUMTHIBAHMS TOKA3aHUW C JaTYUKOB 3a TMEpPUOJ [, MPEACTaBICHHBIX
curHagoM U(t)=Ugsin(ot), tme mapamerper Uy M ® BbIOMparOTCS
IPOU3BOJIBHBIMU.

Jlo0aBUTh K YKa3aHHOMY CHUTHAJy IIyM C HOPMajJbHbIM 3aKOHOM
pacnpeneneHusl.

[IprMeHUTh K MacCHBY MOKa3aHUW C JATYUKOB, CHATHIX 3a UHTEpBAI I,
(GUIBTP «CKOMB3AILIEE CPETHESY.

BriBectTu Ha odkpaH oamynsTtopa Proteus rpaduku HMCXOAHOTO U

OT(QUIBTPOBAHHOTO CUTHAJIOB.

https://cxem.net/arduino/arduino.php

https://all-arduino.ru/arduino-dlya-nachinayushhih/



https://cxem.net/arduino/arduino.php
https://all-arduino.ru/arduino-dlya-nachinayushhih/

3ameuanue. BpeMs sMyIsIITuu IPUHATH PAaBHBIM OTHOMY miepuoay 1. OOriee
KOJIMYECTBO TOYEK, BHIBOAMMOE Ha IpadUK BBHIYMCIUTH KaK OTHOIICHHE MEpPUOJIa
KoJjebanuii Kk mary ompoca naryukoB. lllar momoOpaTe, McXoas U3 HaWITydlIeH
annpoKCUMAaIMU CUTHAJIA.
Ilpumepniuie 6onpocovt K KOHMPOALHOU padome

1. Kakue 3a1aun pemainch B IPOEKTE UHTEPHETA BELIEH ?

2. Kakue TeXHOJI0THH UCIIOIB30BATNCH B TIPOEKTE?

3. KakoBa Obl1a 00111ast apXUTEKTypa MpoeKTa?

4. Kakue pe3ynbTaThl ObUIM JOCTUTHYTHI B IPOEKTE?

5. Kakue npo0GiemMbl BO3HUKIM B MPOLIECCE peau3aliid MPOEKTa U KaK OHU

OBLIIN pelIeHbI?

Kpumepuu 6anvnoti oyenku pasiuuHelx Gopm meKyujeco KOHMpPOIs
ycneeaemMocmu — co0epiHcUmcs 8 COOMBEMCMBYIOWUX — MemOoOUUeCcKUxX
pekomenoayusx [lenapmamenma aHAnu3a OAHHLIX U MAUUHHO20 O0OVYeHUs.
Dakynbmema uHGOPMAYUOHHBIX MEXHOLOSUL U AHATU3A OOILUUUX OAHHDIX.

OOyuaroiyecs BIIpaBe OCBaWBaTh AUCIIUIUIMHY C TIOMOIIBIO OHJIAWH-KYPCOB
(c mnomyuenuem ceptuduKaTa WIM HMHOTO JIOKYyMEHTa 00 OKOHYaHUM),

pa3paboTaHHbIE CTOPOHHUMU 00pa30BaTEIbHBIMUA OPTAaHU3AIUSIMU.

7. ®OH/ OLIEHOYHBIX CPEICTB /ISl MPOBEAEHUS MPOMEXKYTOUYHOM aTTeCcTAIUMU
00y4aromuxcs Mo JaHHOW TUCHHUILTHHE

IlepeyeHp KOMIIETEHIHMH € YKa3aHHUEM HWHAUKATOPOB HUX JOCTHKECHUSA B
MpoIiecce OCBOEHHUsI 00pa3oBaTEIbHON MpPOrpaMMbl COJEPKHUTCS B pazzene 2.
«IlepedyeHb TIUIAHMPYEMBIX Ppe3yJbTATOB OCBOCHHUSI 00pPa30BaTebHOI
nporpaMmmbpl  (IepeyeHb KOMIIETEHUMH) € YKa3aHHMEeM MWHIANKATOPOB HX

JAOCTHKCHUA U IVIAHUPYEMBIX pE3yJabTaTOoB OﬁyquHﬂ 0o ITMCIHUIIJIMHCE».

TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH UHBIC MaTE€pHuaJibl, HCOﬁXOI[I/IMbIe AJISA

OLICHKH UHAUKATOPOB JI0CTHKEHHUS KOMIIETCeHIUI, SHAHUUA U YMEHUM



HaunmeHoBaHue HaunmeHoBaHue PesynabTaTnl 00yyeHHs Tumnossle
KOMIIeTeHIIUH HHIUKATOPOB (YMeHMs ¥ 3HAHUS), KOHTPOJIbHbIE
AOCTHKEHH S COOTHECeHHbIE ¢ 3alaHuA
KOMIIeTeHIIUH HHIUKATOPaMH
AOCTHKEHUS
KOMIIeTEeHIIUH
[MKH-12. 1. [IpoBoaut aHanu3 | 3HATHL MPUHIUIIBI Crenepupyiite
CrniocobHOCTB PBIHKA OpraHu3aluy u CllydyaliHy!0 BBIOOPKY
MIPUMEHSTh BBIYUCIIUTEILHOTO (YHKIIMOHUPOBAHUS c 3aJJaHHBIM
BBIUUCIIUTENILHOE obopynoBaHus, «VHTepHeTa Bewen». MaTeMaTHYECKUM
o0opyIoBaHue, CUCTEM XpaHEHUs YmMetb pa3oupaTtbca B | O)KHUIAHHEM u
CHCTEMbl XpaHEHUsI | JTaHHbBIX U cyuiectBytomux loT- CpEIHEKBaIPATHYECK
TaHHBIX U | HTHQPACTPYKTYPHBIX | TEXHOJIOTHUSX U UM OTKJIOHEHHEM.
MHOPACTPYKTYPHBI | pelIEHUH LIEHTPOB HOPUMEHSTh UX K Hactpoiite  ¢uibTp
€ pelIeHus HEHTPOB | 00pabOTKH JaHHBIX. | KOHKPETHBIM «CKOJIIB3sIIIIee
00pabOTKHU TaHHBIX oOBEKTaM. CpeHee» IUIA
CIIy4aifHOH BBIOOPKH.
2. Koncynetupyer 3nare cymecTtByromue | Hanummure
I10 UCIIOJIb30BAHUIO | TEXHOJIOTMH B 00JIaCTU | MpOrpaMMmy JAJist
BBIUUCIIUTENLHOTO «MHTepHeTa Bewen». MHUKPOKOHTpOJLIEpa
o0opynoBaHus, Ymets pazouparscs B | Arduino,
CHCTEM XpaHEHUs IpOrpaMMHOM peaTn3yoLIyIo
JTaHHBIX U obecrieueHnH 115t JTMHAMAYECKYIO
UHOPACTPYKTYpHBIX | pa3paboTku loT- MO/JIeJIb BU/A

peLIeHUI HEHTPOB
00pabOTKH JaHHBIX.

CHCTCM.

X(k+1)=Ax(k)+Bu(k).
[Tapametp A BbIOpaTh
oTpuuareabHsiM. [lar
K B3siTh paBHbIM 0, 1.
Bpewms
MO/JICJINPOBAHUS
BbIOpaTh TaK, YTOOBI
OBLIIO BUIHO
YCTaHOBHBIIIEECS
3Ha4YeHue
KOOPJAWHATHI X.
OT00Opa3uTh cUTHAMI X
Ha dMYJISTOpE

Proteus.
[KTI-3. 1.AHanu3upyer 3HaTh OCHOBBI TeOpUH | Beruncinnre 3Ha4YeHHe
CrnocoGHOCTh TEKYLIUH YpPOBEHb noctpoenus [oT- 3aBUCUMOM
IpeaJiaraTh MHQPACTPYKTYPHBIX | CUCTEM C nepeMeHHo y(x),
pa3iInyHbIC peLieHuin UCIIOJIb30BaHUEM UCIIONb3Ys
BAPUAHTHI MPEeNNpUATHSI/OpraH | MaTeMaTUYECKUX U ONpPEIETECHHYIO
UHOPACTPYKTYPHBI | M3alUU buznueckux (bYHKINOHATIBHYIO
X peLIeHnN JUIst B3aUMOCBSI3€M 3aBUCUMOCTB C
MIOAIEPKKH 00BEKTOB U [IPUMEHEHUEM
UT/HnC MPOTPaMMHBIE CPEJIbI PETPECCUOHHOTO

JUTsE pabOTHI C
JIOTHYECKNMH
KOHTPOJUIEPAMHU U
OCHOBHBIMH
OTJIaIOYHBIMH IJIATAMHU

aHaIu3a JJaHHBIX.
[ToctpoiiTe nuHUIO
TpeHaa amus y(x).
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(Step 7, WInCC,
Arduino)

YmMmerh co31aBaTh
apxutexTypy loT
pPELIEHHUI U TUCATh
MIPOrpaMMHBIN KO IS

JIOTHYECKUX
KOHTPOJUIEPOB.
2.®opmupyer u 3HATH IPUHLINIIBI Harnmmure
000CHOBBIBACT HOCTPOCHHSI MOJICIICH B | TPOTPaMMy TSt
BapUaAHTBI IPOrPAMMHBIX CpPelaX | MHKPOKOHTpOJLIEpa
TEXHOJOTUYECKOTO JUISE pabOTHI Arduino,
CIIOST QDXHUTEKTYPBI JIOTHYECKUMH PEATU3 YOI IO
OPEANPHUATHS/OpraH | KOHTPOJIEpaMu K buIbTpannIo
u3anuu OCHOBHBIMU curtana. Orobpa3uthb
OTJIaJIOYHBIMH IJIATAMH | CUTHAJIBI IO M TOCIIE
(Step 7, WinCC, NPOXOXKICHHUS — Yepe3
Arduino) GUIBTP Ha SMYIIATOPE
Ymetb paboTaTh C Proteus.
IpOrpaMMHUPYEMbIMU
JIOTHYECKUMH
KOHTPOJIJIEpaMH |
OCHOBHBIMH

OTJIaJIOYHBIMU TIATAMU
(Siemens Simatic,
Arduino) u
pa3zpabaThIBaTh
MaTeMaTHYeCcKue
MOJIENN C UX
UCIIOJIb30BAaHUEM.

Ilpumepnuvie 3a0anusn 011 NOO20OMOBKU K 3auemy
Omnucate npumep npoekta «IHTepHeTa Belein» ¢ ykazaHueM ero 1eiu, 3a1a4
U CyTh perracMoi M OU3HEC-3a7a4M, ¢ OTIMCAaHUEM CTOPOH MPOEKTA.
HauepTuth BEepXHEYPOBHEBYIO apXUTCKTypy pemieHus «HTepHeTa Bemei»
C yKa3aHuWEM OO0s3aTelbHBIX €€ KOMIIOHCHTOB, IIeJied u CIocoOOB
B3aMMOJICUCTBHS 3THX KOMIIOHEHTOB.
Hamucate mporpammy st MUKpOKOHTposuiepa Arduino, peaan3yronryro
MUTaHUE CBETOJMO/A C PA3IMYHON 4acTOTON. OCYIIECTBUTh BU3YyaTU3aIIUIO
JAHHOTO TIpoliecca Ha aMyJsaTope Proteus.
Hamucate mporpammy st MUKpOKOHTposuiepa Arduino, peaan3yronryro
JIOTHYECKHE orepanuu. Pe3ynbrar omepanuii 0ToOpa3uTh Ha SMYISITOPE

Proteus B Buae JBOMYHOIO KOJIA.
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5. Hamucate mporpammy st MHKpOKOHTposiepa Arduino, peanu3yrouryro
MaTeMaTH4YeCKue onepaiuu. Pe3ynbrar onepaiuii 0oTOOpa3uTh Ha SMYJIATOPE
Proteus.

6. Hammcarp mporpammy mjsi MUKpOKOHTposuiepa Arduino, peamn3yromryro
paboTy cuUeTYWKa HWMITYJIbCOB C 3aJaHHBIM Kod(dduimeHTom cuera.
OcyIecTBUTh BU3yalIM3alldIo0 cueTa Ha amymsTope Proteus.

7. Hammcatp mporpammy mjisi MUKPOKOHTposuiepa Arduino, peann3yromryro
paboTy TaiimMepa ¢ 3alaHHOW JIMTEIHLHOCTHIO HMMITYJbca. OCYIECTBUTH
BU3YaIH3aI[I0 BPEMEHHBIX OTUYETOB Ha AMyJsiTope Proteus.

8. Hammcarp mporpamMmy mjisi MUKpOKOHTposuiepa Arduino, peamn3yromryro
UMUTAIMIO CYUTHIBAHUS TIOKa3aHUH ¢ 1aTuyukoB. [loka3aTh TMHUIO TPeH 1A HA
smyssitope Proteus.

9. Hamwmcarp mporpammy majii MUKpOKOHTposuiepa Arduino, peanu3yromnryro
paboTy THUIOBBIX peEryisITopoB. OTOOPa3uUTh MEPEXOJHOM MPOIECC Ha
smyssitope Proteus.

10.Hamucate mporpammy Juisi MHUKPOKOHTposuiepa Arduino, peaau3yrouryro
¢unpTparmio curaana. OToOpa3uTh CUTHAIBI JI0 U TOCJIE MPOXOXKIECHUS Yepes
bunsTp Ha SMmynsITOpe Proteus.

11.Co3natpb npoekT B Step 7, mpou3BecT KOH(PUTYpAIUIO amapaTHON 4acTH U
azipecalifio mepeMeHHBIX.

12. PeanmuzoBats B Step 7 u WINnCC norndeckyro GyHKIIHIO, 3a1aHHYO TaOJINIICH
UCTUHHOCTH, a TaKXe ITOOMTOBBIC JIOTHUYECKHE oOIlepanuu. PesyiabTaTt
oroopasuts B WInCC.

13.PeanusoBats B Step 7 u WINnCC marematndeckyio omeparuio. Pe3ymbrar
oroopasuts B WInCC.

14.Hamucatp mporpammy B Step 7 u WINCC, kortopas peanmsyeT paboTy
reHepaTopa TaKTOBBIX UMITYJIHCOB C OMPEACIICHHBIM MEPUOOM CIEAOBAHUS

UMITYJIBCOB ¥ JUTUTEIILHOCTh UMITYJIbCOB. Pe3ynbrar orodpasuts B WINCC.
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15.Hammcate mporpammy B Step 7 m WINCC, xortopas peanmsyer padoTy
CUeTUYMKA C 3aJaHHBIM KO3(DPHUITMEHTOM cueTa, aBTOMAaTHIECKOM To1a4ueii Ha
BXO/JI TAKTOBBIX UMITYJIbCOB.
16.Hammcare mporpammy B Step 7 m WInCC, xotopas peamusyer
MaclmTabMpoBaHUE U AeMacIITAOUPOBAHUE CUTHAJIOB C JATUHKOB.
17.Hamucarp mporpammy B Step 7 u WInCC, kortopas peanusyeT paboTy
THUIIOBBIX PETYIISTOPOB.
18.Hamucatp nporpammy B Step 7 u WINnCC, kotopas peanusyer (GpUIbTpaIHio
CUTHAJIOB C JaTYHUKOB.
Ilpumepnuie sonpocel 0131 nOO20MOEKU K 3auemy
Ucropust co3nanus u pa3Butus «IHTepHeTa Bemen».
Apxutektypa «MHTepHEeTa BEenen»
Tumnoseie npoekTsl «VIHTEpHETA BELIEh».
Texnonoruyeckue TpeHabl B o0nactu «MHTepHeTa Bemen.

be3onacHocts «MIHTEpHETA BEmIEhn».

S e A

[Ipumepsl  WCMONB30BAaHWS  THIOBBIX  PErYJISTOPOB B CHUCTEMax

aBTOMaTH3almu B «ITHTEpHETE BELICH».

7. IlpuMepsl HCIIONB30BAHMS THIIOBHIX (DHIBTPOB IMPH aHAIM3E TAHHBIX B
«HTEepHETE BELIE».

8. Ilpumepbl MCIOMB30BaHUS METOIOB HACHTH(HKAIIMK W JUATHOCTHKH B
«HTEepHETE BELIE».

9. Ilpumepsl KCIIOJIL30BaHMS METOJIOB MAIIMHHOTO 00ydeHus: B «HTepHeTe
BEIICH.

10.Crtpyxkrypa tiatst Arduino.

11.CtpykTtypa smynsitopa Proteus Arduino.

12.Komanzpl u 6ubarotexu Arduino.

13.MuTtepdeticer u nmutanue miatel Arduino.

14.Cunrakcuc u cTpykTypa koma B Arduino.

15.11udpoBbie BXOABI/BBIX0bI. AHAJIOTOBBIC CUTHAIBI T1aThl Arduino.

16.Tumnbl 1aHHBIX, IEpEMEHHBIC TIPH TporpaMMupoBanuu Arduino
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17.Matematudeckue orepamnuy npyu nporpamMmmupoBannu Arduino

18.Maccusl ipu iporpamMmmupoBanuu Arduino.

19.CpaBuenus u ycnous. L{ukisl. CTpoku. @yHKIIUY IPU TPOTPAMMUPOBAHUH
Arduino.

20.00beKTHI ¥ KJIacChl P IporpammupoBanuu Arduino.

21.MouuTopsl mopta u GyHKIUH BpeMeHnu B Arduino.

22 llIUM-curnan. AmnmnapaTHble TpepbhIBaHMs MPH  MPOrPaMMHPOBAHUU
Arduino.

23.IVIK  SIMATIC  S7-300. OGnacte  npumenerus.  OCHOBHBIE
XapaKTePUCTHUKH.

24.Cucrema BBoga-seiBoa [1IJIK SIMATIC S7-300.

25.Anpecarus moxynei B IIJIK SIMATIC S7-300.

26.0cHoBbl  mporpammupoBanus Ha STEP 7. Tunbel GiokxoB. CTpykTypa
IPOrPaMMBI.

27 Monaynu B IIJIK SIMATIC S7-300.

28.I1porpamMmMupoBaHue CUCTEMHBIX (DYHKIIMI B makeTe Step 7.

29.0OcHOBHBIE S3bIKM IPOTPAaMMUPOBaHUs B TakeTe Step 7.

30.IIporpamMmmupoBanue peryyIsiTOpoB B akere Step’.

31.IIporpamMmmupoBanue GyHKIUN U QYHKITMOHAIBHBIX OJIOKOB B makeTe Step7.

32.IIporpaMMupoBanre MaTeMaTHUECKUX (YHKIIUHA B makete Step7.

33.IIporpamMmmupoBanue JOrH4ecKuX PyHKIUHN B akete Step7.

34.1IporpamMmmupoBaHue TaiiMepoB B makere Step7.

35.IIporpamMmMupoBaHre CYETUUKOB B TakeTe Step’.

36.Coznmanue npoektoB B SCADA WinCC.

37.Paborta c cumynsitopom S7-PLCSIM.
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8. IlepeyeHb OCHOBHOW H /IONMOJHUTEJNbHON Yy4eOHOW JMTEpPaTyphbl,

HCOﬁXOHHMOﬁ AJIS1 OCBOCHUA NUCIHUIIJINHBI

a) OCHOBHAA:

1. 3apamenckux, E. I1. UnTepnet Bemieit. cciaenoBanus u 06;1acTb NpUMEHEHUS
: MmoHorpadus / E. I1. 3apamenckux, 1. E. AprembeB. — Mocksa : UH®PA-
M, 2023. — 188 c. — (Hayunast mbicib). - O9bC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1896435 (mata oOpareHus:

25.05.2023). — TekcT : 2IeKTPOHHBIIA.

0) IONOJTHUTEIbHAS:
2. I'punrapa, C. UatepneT Bemeii: bymymiee yxe 3aeck / C. I'punrapa. — Mocksa
[Ma6mumep, 2016. - 188 c. - DOBC Alpina Digital. — URL:
https://finunivers.alpinadigital.ru/book/8927 (nata ooparenus: 25.05.2023). -

TeKCT : JIEeKTPOHHBIMN.

3. Crapramn-raiin: Kak HauaTh H... HE 3aKPBITh CBOM MHTEPHET-OM3HEC / IO pel.
M. 300HuHOM .— Mocksa : Anbnuna [Taomumep , 2015. — DBC Alpina
Digital. - URL: https://finunivers.alpinadigital.ru/book/1448  (mara

obpamienus: 25.05.2023). — TekcT : 21EKTPOHHBII.

4. Tmuobun, E. C. Pa3paboTka u3MEpUTENBHBIX CHCTEM C MPUMEHEHUEM
KoHTposiepoB Ardunio: yuyeono-metoaudeckoe mocooue / E. C. I'mubun, B.
N. YeneneB. — Tonpsttu : TI'Y, 2016. — 48 c¢. — OBC Jlanp. — URL.:
https//e.lanbook.com/book/140062 (nata oopaimenus: 25.05.2023). — Tekcr :

AIEKTPOHHBIN.
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https://finunivers.alpinadigital.ru/book/1448

9. Ilepeyens pecypcoB HH(OPMALMOHHO-TEJICKOMMYHUKANMOHHOMN

ceTn «I/IHTepHeT», HCOﬁXOIlI/IMI)IX AJIA OCBOCHHUSA JUCIHUIIJINHBI

1. DNEeKTpOHHBIM Y4eOHBIH KOMIUIEKC AUCHUIIIMHBI «OCHOBBI TEXHOJIOTHI

UHTEepHeTa Bemei» https://campus.fa.ru/course/view.php?id=22419

2. UndpopmaninoHH0-00pa3zoBaTeIbHbIN OpTan GUHAHCOBOTO YHUBEPCUTETA MPU

[TpaButensctBe Poccuiickoii @enepanuu http://portal.ufrf.ru/

3. TOCT P 51840-2001. IIpoepammupyemvie koumponepsl. Obuue noioxcenus u
@yurkyuonanonvie  xapaxkmepucmuxu.  http://docs.cntd.ru/document/qost-r-
51840-2001

4. DnextpoHHas OuOmmoTeka dunancoBoro yHuepcurera (Db) http://elib.fa.ru/
(http://librarry.fa.ru/files/elibfa.pdf)

5. Dnekrponno-6ubaroTeunas cucrema BOOK.RU http://www.book.ru

6. DnekTpoHHO-OUOIMOTEUHAsT  cuUcTeMa  «YHHBEpPCUTETCKass  OubiamoTexa

OHJIAMH» http://biblioclub.ru/

7. DnexTpOHHO-OMOJIMOTEeYHas cMcTeMa Znanium http://www.znanium.com

8. «J/lemoBas oHyaiiH OWOIMOTEKa» u3MaTeNbcTBA «AnbnuHa [labmumepy —

http://lib.alpinadigital.ru/en/library

9. DaeKkTpoHHO-OMOIMOTEUHAS cucTemMa W37aTeNIbCTBA «JIanby»

https://e.lanbook.com/

10.95nexTpoHHO-OUOIMOTEUHAS cucremMa W31aTeNbCTBA «IOPAUT»

https://www.biblio-online.ru/

11.Hayunas snektpoHHas oubnuoTeka eLibrary.ru http://elibrary.ru

12.0Onnaitn-xkypc «BBeneHue B MHTEpHET Belei» Ha muatgopme «OTKpbITOE

obpaszoBanmey https://openedu.ru/course/ITMOUniversity/ INTROIOT/
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http://docs.cntd.ru/document/gost-r-51840-2001
http://elib.fa.ru/
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https://openedu.ru/course/ITMOUniversity/INTROIOT/

10. MeTonnuyeckne ykKazaHus [Jsi OOy4alOIIMXCSl 1O  OCBOEHHIO
TUCHUTITIHHBI
CamocrosTenbHas padoTa CTYAEHTOB ITPOXOJAUT ayJUTOPHO U BHEAYIUTOPHO.
OpraHuzaiuu CcaMOCTOSITEIbBHOM pabOThl CIIYXUT Yy4eOHO-TEMaTHYECKUU IUIaH
W3Yy4YeHUs! NUCUMIUIMHBL. B 3TOM milaHe ykazaHa TeMaTuKa JIEKIMHA, TPaKTUYECKUX

3aHHTHﬁ, BOITPOCHI U 3aIaHUA OJISI CAMOCTOATCIBHOTO N3YUCHH .

11. Ilepeyenb WHGOPMAIUOHHBIX TEXHOJIOTH, HCHOJIb3yeMbIX TMPH
OCYLLIECTBJICHHH 00Pa30BaTeJbLHOI0 NPoLecca Mo JMCUUILIHHE, BKIHYas
nepe4YeHb He00X0AMMOro NPOrpamMMHOIO o0ecneueHust U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMnjieKT JMIEH3MOHHOT0 POrPAMMHOI0 o0ecredeHns:
1. [TakeT oucHBIX porpaMm
2. AutuBupyc Kaspersky
11.2. CoBpemeHHble npodeccuoHANIbHbIE 0a3bl JAHHBIX U UH()POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI:
1. Uudopmanmonno-npaBoBas cucrema «[ 'apant»

2. Uadpopmanmonno-npasoas cuctema «Koncynprant [Lmrocy

3. DnexTponHas sHIMKIONeaus: http://ru.wikipedia.org/wiki/Wiki

4. Cuctema komruiekcHoro packpeitusi uH(opmanuu «CKPUH» -
http://www.skrin.ru/
11.3 CepTuduuupoBaHHbie NPOrPAMMHBbIE U ANNAPATHBIE CPEACTBA 3ALUTHI

uHopMaMHU — HE TPEAYCMOTPEHBI

12. Onucanue MaTepuaJIbHO-TEXHUYECKO 0a3bl, HeoOXOAMMON s
OCyLIeCTBJICHUs] 00Pa30BaTeIbLHOIO MPoLecca Mo JMCHHMILIMHE
Ayautopuss nns npoBeldeHus  3aHATUHA.  KommbroTepHas — TeXHUKa.

MarepuanbHo-TeXHHYECKass 0a3a AUCUMILIMHBI aJalTHPOBAHA JJIS CTYAEHTOB C
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI
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