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1. HaumeHoBaHUE QMCUUIINHBI
Jucuumiraa «OCHOBBI TEXHOJIOTMI MHTEpHETA Belieil» (KOaupoBKa B y4eOHOM
wiane: npoduns «MUT-meHemkmeHT B Onsnece» — b.1.2.2.2.4.3).

2. Ilepedyenp IUIaHMPYEMBIX Ppe3yJbTATOB O0y4YeHHs] MO JAUCHHMILIHHE,
COOTHECEHHBIX € INIAHMPYEMBIMH pe3yJbTaTaMH OCBOCHHSA 00pa30BaTeIbLHOM
NPOrpamMmbl

N3yuenne  aucuumuinHbl «OCHOBBI TEXHOJIOTMH MHTEPHETA BELIEN» B COUETAHUU
C JIpyrUMHU JHUCUMIUIMHAMH MOAYJS NOpoduis HampaBieHO Ha  (OpMHUpPOBaHUE
CIENYIOUIMX KOMIIETEHLUH, MPEeJyCMOTPEHHBIX 00pa30BaTENbHOW MpPOTpaMMON U
HaITPaBJIEHUEM MOJATOTOBKH:

Tabmuma 1 - Ins  wanpaBnenuss mnoarotoBku 38.03.05 «busnec-undopmaruka»
npodmib «MT-menemxment B 6uzHece», 2021 roa moctyrmieHus, 04HO-3a04Hasi popma

oOy4eHus

Kon HaumeHnoBanue MHaukaTopsl JOCTHXEHUS Pesynbrater 0byuenus (BraaeHus,
KOMIICTE KOMIICTCHIITUH KOMIICTCHIIU YMEHUA U 3HaHI/I$I), COOTHECCHHBIC C
HIUU KOMIIETCHIUAMU/UHAUKATOPAMHU
JOCTUXKCHHUSA KOMIICTCHIINU
INKH-12 | CnocobHOCTh 1. TlposomuT anHamu3 peHKA | 3HATH MPUHIUIIEI OPTAHU3AIIUN U
NPpUMEHATH BBIYUCIUTCIBHOI'O @yHKHHOHHpOBaHHﬂ «I/IHTepHeTa
BBIYHCITUTEIHHOE 00opyIOBaHMS, CHCTeM | perreiiy.
o0opyoBaHHe, XpaHEHUs TAHHBIX "| Vmern paséupatbes B
CHCTEMBl  XpaHEHUs | HHPPACTPYKTYPHBIX peIlCHHH cymectayiommx [0 T-TeXHOOrHAX
JTAHHBIX U | IEHTPOB 00pabOTKH IaHHBIX.
A OPUMEHATh UX K KOHKPETHBIM
nHppPACTPYKTypHBIE | 2. KoHucynbtupyer 1o
pelieHusT  IEHTPOB | MCIIONB30BAHUIO 0bBeKTaM.
00pabOTKH JAHHBIX | BBIYMCIUTENBHOTO 3HaTEk CymiecTByoIIHe
06OpYIOBAHHS, cucrem | TEXHOJIOTHH B 00JacTH
XpaHEHUs TAHHBIX u ((I/IHTepHeTa Bemeﬁ».
UH(PPACTPYKTYPHBIX pelneHuii | YMeThb pa3Ouparbcs B
LEHTPOB 00pabOTKH NaHHBIX. IIporpaMMHOM 00OeCIIeUeHUH IS
paspabotku loT-cucrem.
IIKII-3 CriocoOGHOCTH I.  Anamusupyer Tekymu# | 3HATHL OCHOBBI TEOPUHU
HpeaiaraTe YPOBEHb  HH(PACTPYKTYPHBIX | moctpoenus loT-cucrem ¢
Pa3NNYHbIC BAPUAHTEI | PELICHHI HCTIOJI30BAHMEM MAaTEMAaTHYECKUX
I/IHq)paCTvpyKTypHHx MIPEIIPUSTHS/ OpTaHU3aIHH 1 PU3HYECKUX B3aUMOCBS3eii
PCIICHIH A | 2. Popmupyer "1 06beKToB 1 MPOTPAMMHBIE CpeJIb
nmonaepxxku UT/MC 00OCHOBBIBA€ET BapuaHThI
Ui pabOTHI C JTIOTHYECKUMU
TEXHOIIOTUIECKOTO cIost
APXHTEKTYPHI KOHTPOJUJIEPAMH U OCHOBHBIMU
NPeIPHATHS/OpraHU3a LUK OTJIaJI0YHBIMH IIATAMH (Step 7,
WinCC, Arduino)
YMeTh co31aBaTh apXUTEKTYPY
0T pemenuit u nucateb
MPOTPAMMHBIN KOJI JUIS
JIOTUYECKUX KOHTPOJIIEPOB.
3HATL [PUHIUIBI  MOCTPOEHUS
MOJIeJIed B IPOTrPpaMMHBIX Cpeaax




JUIsL paboTsl JIOTUYECKUMU
KOHTPOJIJIEPAMU U OCHOBHBIMU

3. MecTo AMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Huciuminaa «OCHOBBI TEXHOJOTMH HMHTEPHETA BEIEW» OTHOCUTCS K MOMYIIO
npoduia Hanpasnenus 38.03.05 «busnec-undopmatukay npoduis «MT-MeHeKMEHT B
OusHece».

4. O0beM TUCHMILUIMHBI(MOAYJISI) B 3a4€THBIX €IMHULAX U B aKAJAEeMHUYECKUX
yacax ¢ BblIeJileHHeM 00beMa  ayAuTOpPHONl  (IEKUMH, CeMHHApbl) H
CaMOCTOAITEJIbHOI pa0doThl 00yYaIOIUXCH

s nanpasnenust noarotoBku 38.03.05 «busnec-undopmaruka» npodpuns «AT-
MeHeDKMEHT B OusHece», 2021r., ouHo-3a0uHas popma oOyueHus.

Tabnuia 2

Bunx yaeOHOM pabOThI MO TUCITUTIIHE Bcero (B 3/ex. n gacax) Cemectp 8 (B

Jacax)
OO0mas TpyI0eMKOCTh TUCITUTITHHBI 3 3/e/108 3 3/e/108
KonraktHas pabota - AyqUTOpHBIE 3aHATUS 24 24
Jlexmun 8 8
CeMuHapbl, TPAKTUYCCKUEC 3aHATHUS 16 16
CamocrositenpHas pabora 84 84
Bup Texymiero kKoHTposist KP KP
Bun npomexyTouHoii arTecTanuu 3a4yeT 3ayeT

5. Conep:kanue JUCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaMm (pa3gesiam)
AUCHMILUIMHBI C YKA3aHUEM UX 00beMOB (B aKaJleMMYEeCKHX 4acaX) M BUAOB YU4eOHbIX
3aHATHH.

5.1. Coaepxanue TMCHMILIHHBI

1. BBenenue B «MHTepHET Bemiei»

[lonsitue «Mutepuer Bemiei». Ilpumepbl U OCHOBHBIE O0JIACTH MNPUMEHEHUS
«nTepHera Bemiei». OTpacieBble BEPTUKAIHM, KOTOPbIE HCHOJB3YIOT TEXHOJOTUHU
«Mutepuera Bemei». OTaMYUTENbHBIE OCOOCHHOCTH YCTPOUCTB «VIHTEepHETa Bemei»
KOMMEPYECKOTO MPUMEHEHHUS OT OTPEOUTENHCKOTO NMpuMeHeHus. Mctopust mosBieHus
u pa3Burus «VlHTEpHETa BEMIEn».

2. ApxuTeKkTypa u 0e30macHOCTh pemeHuii «HTepHeTa Bemei»

YpoBHu apxurektypbl «MHTEepHeTa Bemen». KOMIIOHEHTBI apXUTEKTYpPHI
«MuTtepuera Bemieit». Mcrounnku manapix «HTEpHETA Bemiei». MamuHHOE 00yueHne
B «MHutepuere Bemiei». CmocoObl mepenaum naHHBIX B «UHTEepHETE Bemiei».
bezonacHocte «MHTepHeTa Bemieit». TexHomormueckue TpeHnbl B obnactu «MHTepHera
BEILIEI».

3. AnmapatHoe o0ecnieueHue «MHTepHeTa Bemieii»

Ponp anmapatHoro oOecneuenusi B apxutektype «MHTepHera Bemieit». Buabl
anmapatHoro ooecrneuenusi «MuTepHera Bemiei». [IporpammupyemMbie  JOTHYECKHE
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koHTposiepsl (IUVIK), naruviku, ucnonnutenbHblie ycTpoiictBa. [lonkmtoueHue JaTyuKoB K
IUIK u mukpokoHTposuiepam. O3HAKOMJIEHHE C BHJAMHU JATYMKOB U HCIOJIHUTEIBHBIX

YCTPOKCTB.

O3HakoMJIEHUE

C

IiaTaMu

s pa3pabotkn  Arduino  Ha

MHUKPOKOHTpOJIIepoB. O3HakomiieHue ¢ unekkoi [TJIK Siemens.
4. Tlporpammnuoe odecnieuenue «Murepuera Bemein»
Pons mporpammHoro obecrieuenust B apxutekrype «MHrepHera Bemeit». Buabl
nmporpamMmmHoro obecrnieueHusi «MHTepHeTa Beme».

nporpammupoBanus  Arduino u  smymnsitopom  Proteus.

OCHOBBI

paboThI
3arpy3ka IIporpamMMm B

Oaze

CO cpenou

MUKPOKOHTpoJiep. OcHOBBI paboThl co cpeaoit mporpammupoBanust [IJIK Step 7 u
cumynsitopoM S7-PLCSIM. 3arpyska nporpamm B I1JIK.
5. Peanusanus npoexktoB «HTepHeTa Bemei»
[Ipumep npoekra BHeApeHUsT «MHTEepHETa BEMIE» s MOAAEPKKN JOCTHKEHUS
OuzHec pesynbTara opranuzaiuu. CTOpOHbBI IPOEKTa. 3aauu MPOEeKTa. DTarbl IPOEKTa.
Cpoxu npoekta. bromxker npoekra. Kputepuun ycnexa npoekxra.

5.2. Y4eOHO-TeMATHYCCKHHA IJIAH

Tabmuna 3

Nent | HaumenoBanue | TpymoeMkocTs B yacax (ouHas / 3a04Hast hopMa o0yueHus) DopMbI TEKYIIETO

/m | TeMBI Bcero | KonraktHas pabora- Aynuroprnas | CamoctosTensHasi | KOHTPOJISA
(pazmena) pabora pabora YCIIEBAEMOCTH
JUCUUTUIMHBI O6mras | Jlekmus | [IpakTuueckue

u
CEMHHApCKHe
3aHITHS

1 Beenenue B 26 6 2 4 20 CobecenoBanue
«HTepHer Juckyccus
BEIIe» JlenoBas urpa

2 ApXHTEKTYpa 26 6 2 4 20 Komnoksuym
u Keiic-3amaua
0e301macHOCTh
peleHuit
«HTepHeTa
BeLIeil»

3 ArnmapartHoe 26 6 2 4 20 CobecenoBanne
obecrieueHmne [Toaroroska
«uTepHeTa COOOIIeH S
BeLIeil»

4 [Iporpammuoe 23 3 1 2 20 CobecenoBanne
obecrieueHmne [Toaroroska
«HTepHeTa CoOOIIeHHs
BEIEN»

5 Peanmzarus 7 3 1 2 4 KonTponeHsIii ompoc
MIPOEKTOB [emnoBas urpa
«uTepHera
BEIEN»

B uenom no 108 24 8 16 84 CornacHo yuyeOHOMY

JUCTIUTLITNHE TJIaHYy JIOMAaIlTHee
TBOPUYECKOE
3aJIaHUue/KOHTPOJIbHAS
pabora




5.3. Conepxxanue NPaKTHYECKUX U CEMUHAPCKUX 3aHATHH

Tabnuia 4
HaumeHnoBaHue TeM IlepeyeHs BONPOCOB /sl 00CY:KIeHUS HA D opmbl
(pa3nesioB) TUCIUNIHHBI CEMHHAPCKHX, MPAKTHYECKUX 3aHATHAX, MpOBeIeHUsI
peKoMeHyeMble HCTOYHHKH U3 pa3/esioB 8,9 3aHAT

(yka3biBaeTcs pa3jies U MOPSAKOBbIi HOMep

HCTOYHHMKA)
Beenenue B «Uutepuer | 1. Ilonsarue «MuTepHer Bemeii». IIpakTukym 10
BelIei» 2. Ilpumepsl U OCHOBHBIE OOJIACTH TMPUMEHEHHUS | PEHICHHUIO 3ajad
«HTEepHEeTa Bewen». o TEMaTUKE
3. OrpacneBbie BEpPTHUKAJIH, KOTOPBIC | 3aHSATHUS u
HCTIOJIB3YIOT TEXHOJIOTHH «IHTEepHETA | KOJUIEKTUBHOE
BELIC». o0cyxeHne
4. OrnuuuTenbHblE OCOOEHHOCTH  YCTPOMCTB | pelIeHHM
«HTepHeTa BEILEH» KOMMEPUYECKOr0
MIPUMEHEHHS oT MOTPEOUTETHCKOTO
TIPUMEHEHHS.
5. Hcropus nosinenus u passutus «/HTepHera
Bemeity.
Pexomenoyemvie ucmounuxu: n.8, [1-4]; n.9, [1-9]
ApXuUTEKTYypa u | 6. VYpoBHHU apxuTeKTyphl «IHTepHETa Bemeh». [IpakTukym 10
0€301acHOCTh pemenuii | 7. KommoHeHTBI — apXuTekTypel  «VIHTEepHeTa | pemeHnio 3amad
«MHTepHera Benien» BELIEHY. o TEMATHKE
8. MUcrounuku nanubix «HTEpHETA BEMICH». 3aHSATHS u
9. MamunHnoe oOyuenue B «MIlHTepHETE Bemei». | KOJUICKTUBHOE
10. Crioco6b1 mepemaun maHHbIXx B «MHTepHeTe | oOCyxkeHue
BELIEHY. peleHuit
11. beszomacHocTh «MHTEpHETA BEIICH».
12. TexHnonoruuyeckue TpeHABI B  00JacTH

«uTepHera Bemen».

Pexomenoyemvie ucmounuxu: n.8, [1], [2], [4], n.9,
[1-9]

AmnmapaTHoe  obecrieueHue
«/IHTEepHeTa Belen»

13.

14.

15.

16.

17.

18.

19.

Ponb anmnapaTHoro obecrnieueHus B
apxurekrype «HrepHera Bemei».

Buner anmapataoro obecnieuenust «aTepHera
BEILEHY.

[Iporpammupyemsie JIOTUYECKHE
KOHTPOJUIEPHI (TTJIK), JATYHKH,
UCIIOJIHUTEIIbHBIE YCTPOICTBRA.

Ilogkmrouenne  gatumkoB k  IIJIK  wm

MUKPOKOHTPOJLIEpaM.

O3HakoMJIeHME C BHJAaMH JaTYUKOB U
UCTIOJTHUTENIbHBIX YCTPOUCTB.

O3HakoMJieHHE ¢ TUTaTaMu A Pa3paOOTKH
Arduino Ha 6a3e MUKPOKOHTPOJIJIEPOB.
Oznakomnenue ¢ nureiikoi [TJIK Siemens.

Pexomenoyemvie ucmounuxu.: n.8, [1], [4], n.9, [1-

IIpakTukym 1o
pEelIeHUI0 3a1a4y
o TEMATUKE
3aHATUSA u
KOJUJIEKTUBHOE
obcyxaeHue
peleHnit
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9

[TporpammuoOe obecrieueHue
«HTepHeTa Benen»

20.

21.

22.

23.

Ponp  mporpammuoro  oOecrmeueHus B
apxurekrype «HTepHera Bemei».

Buner IPOrPaMMHOTO o0ecrieueHus
«HTepHeTa Bewen».

OcHoBbI padoTsl co cpenoi
nporpaMMupoBanusi Arduino u SMyIATOpPOM
Proteus.

3arpy3ka nporpaMm B MUKPOKOHTPOJLIED.

IIpakTukym 1o
pELIeHNI0 3a/1a4y
1o TEMaTHKe
3aHSATUS u
KOJUIEKTUBHOE
00CyxIeHue
peleHui

Pexomenoyemvie ucmounuku: n.8, [1-4], n.9, [1-9]

24. OcHOBBI padoThl co cpenoi
nporpammupoBanuss  IIJIK  Step 7 wu
cumynsitopom S7-PLCSIM.
25. 3arpyska nporpamm B ITJIK.
Pexomenoyemvie ucmounuku: n.8, [1], [4], n.9, [1-
9]
Peanusanus npoekToB | 26. [Ipumep mnpoekra BHenpenuss «UWutepHera | [IpakTukym 10
«MHTepHeTa Benien» BEIIEH» VIS TIOJIEPKKU JTOCTHKEHHUST OM3HEC | PEIICHHUIO 33714
pe3yabpTaTa OpraHu3allHH. o TEMaTHKe
27. CTOpOHBI POEKTA. 3aHATHS U
28. 3aaum mpoeKTa. KOJUIEKTUBHOE
29. DTarbl IpoeKTa. 00CyXIeHIE
30. Cpokwu mpoekTa. pelIeHni
31. bromxker npoekra.
32. Kpurtepuu ycriexa mpoeKTa.

6. Ilepeyenb y4yeOHO-METOAMYECKOT0 OOecleYeHHs IS CAMOCTOSITEJILHOI

padoThHI 00YYAIOIIMXCS MO AUCIUIIHHE

6.1.

Ilepeyenb BONMpPOCOB,

AUCHUIINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOH PadoThI

OTBOAMMBIX Ha CaMOCTOATEJIBbHOC OCBOCHHEC

HaunumeHnoBanue Tem
(pa3nesioB)
JTACHUATIINHBI

Ilepeuensb BONpPOCOB, 0TBOAUMBIX
HA CaMOCTOSITeIbHOE OCBOEHHE

DopMbI

BHeay/IUTOPHOM
CaAMOCTOSITEJILHOM PadoThI

Beenenue B «MHTEpHET
Belei»

N3yuenue ncropuu T€XHOIOT Ui
«utepHera Bemein»

Pa6ora ¢ yueOHoit
auTeparypoii. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB T10 TEME 3aHSITHS.

Apxutekrypa u
0€30MaCHOCTb pelIeHUH
«HTepHeTa Bewen»

N3ydenus npuMepoB UCIIOIb30BaHUs
TUTIOBBIX PETYISATOPOB, (GUIBTPOB,
UACHTU(DUKAIIMK U JUATHOCTUKH B
CHCTEMax aBTOMAaTHU3aIMU B
«HTepHeTe Bewen», MallMHHOTO
oOyuenusi B «HTepHETE Bemei.

Pabota ¢ yueGHOMI
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB 110 TEME 3aHATHSL.

AnnapartHoe N3yuenns peiaka [UIK, Pabota ¢ yueGHOMI
obecrieueHue MHKPOKOHTPOJLIEPOB, aureparypoi. Pemenue
«HTepHeTa Bemen» MHKPOIIPOLIECCOPOB, TUNOBBIX 3a7a4. Pa30op




MHKPOKOMIIBIOTEPOB U JaTYUKOB, BOIIPOCOB I10 TEME 3aHATHS.
HCIIOJIb3yeMBbIX B «IHTEpHETE

BEILICH.
[Iporpammuoe N3ydyeHne 0CHOBHBIX A3BIKOB Pabora ¢ yueOHOI
obecrieyeHne nporpammupoBanus [JIK n auteparypoi. Pemenue
«HTepHera Bewein» MHUKPOKOHTPOJIIIEPOB. TUNOBBIX 3a1a4. Pa3bop
BOIIPOCOB I10 TEME 3aHSTHSL.
Peanu3zanus npoekron N3ydeHnne npoeKkToB BHEAPEHUS Pabora ¢ yueOHOI
«MHTepHeTa Bemen» TexHoJIoruil «IHTepHeTa Bemen». auteparypoi. Pemenue

TUTIOBBIX 3a7a4. Pa3zoop
BOIIPOCOB I10 TEME 3aHATHSL.

6.2. IlepeyeHbr BONMPOCOB, 3aJaHMi, TeM IS TNMOATNOTOBKH K TeKYyLIeMy
KOHTPOJIIO
Ilpumepot 3a0anuii KOHMpPOALHOU PAdOMbL

1. Onucars npumep npoekta « MHTepHETa Beliei» ¢ ykazaHUeM ero ey, 3a1a4
U CyTh pellIaeMoil UM OM3HEC-3a/1auu, C ONMCAaHUEM CTOPOH MPOEKTa.

2. HauepTuTh BEpXHEYPOBHEBYIO apXHUTEKTYPY perieHus « MIHTepHeTa Bemein» ¢
yKa3aHueM 00s3aTebHbIX €€ KOMIIOHCHTOB, 1eJied U CIIOCOO0B B3aUMOJICUCTBUS ITHX
KOMITOHCHTOB.

3. Hamwmcate nns mukpokoHTpoiuiepa Arduino mporpaMmy ¢ HMHTAIUEH
CUMTBHIBAHUSA I[IOKA3aHUM C JAaTYMKOB 3a TMEpUOJ [, MPEICTABICHHBIX CUTHAJIOM
U(t)=Uosin(mt), rae napamerpsl Up 1 @ BEIOMPAIOTCS IPOU3BOIHHBIMHU.

4. JloGaBUTh K YKa3aHHOMY CHUTHaJly IIyM C HOPMAaJbHBIM 3aKOHOM
pacrpeneneHusl.

5. IlpuMeHUTH K MAacCUBY MOKa3aHUN C JATYMKOB, CHATBIX 32 MHTEpBAI I,
(GUIBTP «CKONB3SIIEE CPETHEESY.

6. BeiBecTu Ha dKkpaH oamynsTropa Proteus rpaduku  HMCXOAHOTO U
OT(UIBTPOBAHHOTO CUTHAJIOB.

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

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

3ameuanue. Bpemsi sMynslUUd TPUHATH PaBHBIM oJHOMY mepuony 1. OOmiee
KOJIMYECTBO TOYEK, BBIBOJUMOE Ha TrpaduK BBIUKUCIUTH KaK OTHOIICHHE TEepHOja
KojeOanuii K mary ompoca garuukoB. lllar momoOpath, uCXOnas W3 HaWIydlIen
anmpoOKCUMAIIMU CUTHAJA.

Kputepun 0ajJbHOH OLEHKH PAa3JHYHBIX (OPM TeKylero KOHTPOJIs
yCIeBaeMOCTH

Kpurepun 6anbHOM OIEHKH pa3TuIHBIX POPM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
COAEPKUTCA B COOTBETCTBYIOIIMX METOAUYECKUX peKoMmeHaauusax J[lemapramenta
aHanM3a JaHHBIX, MPUHATHAS PEIICHUN 1 (PUHAHCOBBIX TEXHOJIOTHH.


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

/. ®OH/I OLIEHOUYHBIX CPEJICTB /sl IPOBe/eHNs MPOMEKYTOUHOI aTTecTAllun
00y4arIMXxcs M0 JaHHOW TUCHUILIHHE

HGpC‘IGHB KOMHGTGHHI/Iﬁ C YKa3aHUCM HMHIAUKATOPOB UX HOCTHUIKCHHUS B IIPOLCCCEC

OCBOGHHsI 00pa30BaTeIbHOM MNPOTPaMMBl COICPKUTCI B pasaene 2.

«Ilepeuenw

nianupyemvlx pesyilomanioe OCBOCHUA 06pa306ameﬂbH0ﬁ npoepammsl C yKasaHuem

UHOUKAMOPO8
OUCYUNTIUHEY.

ux oocmudiceHuss U nianupyemovlx  pesyiobmanios 06y1{€HM}l no

TunoBble KOHTPOJIbLHBbIE 3aITaHUS UJIM WHbIE MATEPHUAJIbI, HEO0OXOAUMBbIE /ISl OLIEHKH
WHIMKATOPOB TOCTUKCHHUS] KOMIECTCHIU, SHAHUN U YMEHUM

Ko komneren HaumenoBanue IIpumepsl 3aJaHuil 1J151 OIEHKU HHIMKATOPOB
111071 KOMIIeTeHIIUH JAOCTHUKEHHUS KOMIIETeHIIUH
IMIKH-12 CriocoOHOCTB 1. Ilposoaur aHanu3 PpPBIHKA BBIYUCIUTEILHOIO
MPUMEHSTh o0opyaoBaHMsi, CHUCTeM  XpaHeHUS]  [JaHHBIX H
BBIUYHCIIUTEIILHOE HH(QPACTPYKTYPHBIX pellleHHil LEeHTPOB 00padoTKu
obopynoBaHue, JXAHHBIX.
CUCTEMbI XpaHEHHS
JTAHHBIX U 3aganue 1.
uHppactpykrypasle | CreHepupyiiTe  ciy4yailHyl0o  BBIOOPKY C  3aJlaHHBIM
pELICHHS IEHTPOB | MAaTEMaTU4YECKUM OXHUJAHUEM U CPEAHEKBAAPAaTHUYECCKUM
00pabOTKM JaHHBIX | OTKJIOHEHHEeM. HacTpoiite ¢GuiIbTp «CKOJB3SIIEe CpeaHee»
JUTS CITY9aifHOM BBIOOPKH.
2. KoHcyabTHpYeT 110 HCII0J/Ib30BAHHIO BBIYHCJIUTEIbHOTO
o0opynoBaHus, CHCTeM  XpaHeHUs  [JaHHBIX H
HHQPACTPYKTYPHBIX pellleHUil LEeHTPOB 00padoTKu
JAHHBIX.
3aganue 2.
Hanummre nporpammy Juisi MHKpokoHTposutepa Arduino,
pean3yoIyIo JUHAMHUYECKYIO MOJEIb BHJA
X(k+1)=Ax(k)+Bu(k). [Tapamerp A BBIOPATh
orpunarenapHbiM.  Illar Kk B3ste paBueiM  0,1. Bpems
MOJETUPOBaHUsl BBIOpaTh Tak, dYTOOBl OBUIO BUIHO
yCTaHOBMBILIEECS 3HaueHHe KoopauHaTtel X. OTtobpasuth
CUTHaJ X Ha sMyJsTope Proteus.
ITKII-3 Crnioco6HOCTh 1. AHaM3upyeT TeKyIIHil ypPOBeHb MH(pPAaCTPYKTYPHBIX
peuIaraTh pelIeHnH NpeANnpPUATHA/OPraHu3anuu
pa3uuHbIe
BapHaHTHI 3ananme 3.
UHQPACTPYKTYpHBIX | Bblunciute 3HaueHWe 3aBUCUMON TepeMeHHOH  y(X),
peleHni A UCTIOJIb3YS ONpeNIeNIeHHYI0 (DYHKIIMOHAIBbHYIO 3aBUCUMOCTb C
noanepxxku UT/UC | mpuMeHeHreM perpecCMOHHOro aHanu3a AaHHbIX. [locTpoiite

JUHUIO TpeHaa TS Y(X).

000CHOBBIBAET
cJ1091

2. dopmupyer u
TEXHOJOTH4eCKOIo

BAPHAHTHI
APXMTEKTYPbI
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NpeAnpUsITHS/OpPraHu3anuu

3ananmue 5.

Hamummre mporpammy Juis MUKpoKoHTpoiuiepa Arduino,
peanu3yroIyo GpuibTpanuo curaana. OToOpasuTh CHrHAIBI
0 W TOCTE TPOXOXKICHUS depe3 (GUIBTP Ha SMYISTOPE
Proteus.

Ilpumepvt munogvix 3a0anuii

1. Omwmcatp npumep npoekTa «HTepHeTa Belei» ¢ yKa3aHHeM €To IeIH, 3a1ad
U CYTh perraeMoi UM OHU3Hec-3a/1a4M, ¢ OMMMCaHUEM CTOPOH MPOEKTa.

2. HadepTuTh BEpXHEYPOBHEBYIO apXUTEKTYypy peineHus «HTepHeTa Bemei» ¢
yKa3aHHEeM O0s3aTCIIBHBIX €€ KOMITIOHCHTOB, IICJICH M CIIOCOOO0B B3aUMOJCHCTBUS ITUX
KOMITOHCHTOB.

3. Hamumcate mporpamMmmy nansi MUKpPOKOHTposuiepa Arduino, peaau3yrolryio
MUTaHHE CBETOJUOJIA C PA3NNYHON 4acTOTOH. OCYIIECTBUTh BU3YaIH3AIMI0 JaHHOTO
nporiecca Ha amMyJsiTope Proteus.

4. Hamucate mnporpamMmy JUisi MUKPOKOHTposuiepa Arduino, peaau3yrouryro
JIOTUYECKHe ornepanuu. Pe3ynpTaT omeparuii 0To0pa3uth Ha amyisitope Proteus B Bume
JBOMYHOTO KOJIA.

5. Hamucate mporpammy miis MHKpoKoHTposuiepa Arduino, peanu3yronryro
MaTeMaTH4ecKkue onepanuu. PesynpraT onepanuii 0ToOpa3uTh Ha amyisaTope Proteus.

6. Hanmmcate mnporpammy st MHUKPOKOHTpoiuiepa Arduino, peau3yroiyro
paboTy cYeTurMKa HMITYJIbCOB C 3aJaHHBIM Kod(pduimentom cuera. OCyIIECTBUTH
BU3YaJIM3allMIo0 cueTa Ha amynarope Proteus.

/. Hanmmcate mnporpammy st MHUKPOKOHTpoJuiepa Arduino, peau3yroyro
paboty TaiiMepa C 3aJaHHON JUIUTEILHOCTHI0 UMITYJIbca. OCYIIECTBUTh BU3YyaTU3alIHIO
BPEMEHHBIX OTUETOB Ha AMyJsiTope Proteus.

8. Hammcate mnporpammy st MHKpPOKOHTpoJuiepa Arduino, peaau3yoiyro
UMUTAIMIO CYUTHIBAHMS MIOKAa3aHUM ¢ NaT4nKOB. [loka3zaTh TMHUIO TPEHA HA SMYJISITOPE
Proteus.

9. Hamwmcate mporpamMmy nisi MHKPOKOHTpoiuiepa Arduino, pealn3yromyro
paboTy THUIMOBBIX peErymsITopoB. OTOOpa3uTh MEPEXOMHON TPOIECC Ha HMYISATOPE
Proteus.

10. Hamucath mporpamMmy [jisi MHUKPOKOHTpoJuiepa Arduino, pealn3yomyro
¢unpTpanuo curnaiga. OToOpa3uTh CUTHANBI 0 W TOCIE MPOXOXKIEHUS Yepe3 QUiIbTp
Ha sMyJsitope Proteus.

11. Co3nath mpoekT B Step 7, mpou3BecTd KOH(HUTypaluio anmapaTHONW YacTH |
aJpecaIuio MePeMEHHBIX.

12. Peanmsosats B Step 7 u WINnCC soruueckyro GyHKIUIO, 3aJaHHYIO TaOIUIIEH
HUCTUHHOCTH, a TaKXe MOOWTOBHIC JOTHYECKHE Omepamuu. Pe3ynbrar oToOpa3uth B
WinCC.

13. PeanuzoBath B Step 7 m WINnCC martemaTudeckyro oreparuio. Pe3ymbTaT
oroopaszuts B8 WINnCC.
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14. Hanmucath nporpammy B Step 7 m WINCC, koropas peamusyeT paboTy
reHepaTopa TAKTOBBIX UMIYJIBCOB C OMPEAEIIEHHBIM MIEPUOJIOM CIEAOBAHMS UMITYJIbCOB
U JUTUTEIBHOCTh UMITYIIbcOB. Pe3ynbrat orodpasuts B WinCC.

15. Harucath nporpammy B Step 7 u WInCC, xotopas peanu3yet paboTy cueT4nKa
C 3aJaHHbIM KO3 (UIMEHTOM CcyeTa, aBTOMATHYECKOW Mojavyeil Ha BXOJ TaKTOBBIX
HMITYJIbCOB.

16. Harmucate mporpammy B Step 7 u  WInCC, koropas peaiusyer
MacmTabMpoBaHUE U AeMaCIITA0NPOBAHUE CUTHAJIOB C IaTYUKOB.

17. Harucath nporpammy B Step 7 u WIinCC, kotopas peanu3yet paboTy TUIIOBBIX
PETYISITOPOB.

18. Hammucate nporpammy B Step 7 u WINCC, kotopast peanusyeT (pHIbTpaIuio
CUTHAJIOB C JaTUYMKOB.

Ilpumepnuie eonpocwt 014 nOO20MOGKU K 3auemy
Hctopus coznanus u pazsutus «IHTEpHETA BELen».
Apxutektypa «HTEepHETa BElIEi»
Tunossle npoekTsl «MIHTEpHETA Bewen».
TexHomorunveckue TpeH bl B obsactu «MIHTEpHETA Beleny.
beszonacHocTh «HTEpHETA BEIEN).
[TpuMephI UCTIOIB30BaHUS TUTIOBBIX PETYIISTOPOB B CUCTEMaX aBTOMATHU3AINHU
B «IHTEpHETE BELIE».

7. llpumepbl HCHOIB30BAHMS TUIIOBBIX (QUIBTPOB MpPH aHAIM3€ [aHHBIX B
«HTEpHETE BELIEC.

8. Ilpumepbl HCMOIB30BaHUS METOAOB HUACHTHU(PUKALMK W JIUATHOCTHKU B
«HTEpHETE BELIECI.

9. Ilpumepbl UCHONB30BAaHUS METOAOB MaIIMHHOTO OoOyueHus B «lHTepHeTte
BEILIEY.

10. CrpykTypa miater Arduino.

11. CrpykTypa smynsropa Proteus Arduino.

12. Komauasl u oubmmorexu Arduino.

13. UnTepdeiicer u muranue miatel Arduino.

14. CuHTrakcuc u cTpykTypa kona B Arduino.

15. IludpoBbie BX0AbI/BBIXOIbI. AHAJIOTOBbIC CHTHAJBI I1aThl Arduino.

16. Tunsl JaHHBIX, IEPEMEHHBIC P MporpaMMupoBaHuu Arduino

17. MaTtemaTH4yecKre oleparyy Mpyu mporpaMmMupoBaHuu Arduino

18. MaccwuBsl nipu nporpammupoBanuu Arduino.

19. Cpasuenus u ycnoBus. LHuknbl. Ctpoku. OyHKIMHM npy TpOrpaMMHUPOBAHAH
Arduino.

20. OOBEKTHI ¥ KJIacChl IpH porpamMmmupoBannu Arduino.

21. Monwutops! iopTa u GyHKIMU Bpemenn B Arduino.

22. llIUM-curnan. AnmapaTHble IpepbIBaHUs MIPpH porpaMmmupoBarnu Arduino.

23. IIJIK SIMATIC S7-300. O6macts npuMmeHeHusI. OCHOBHBIC XapaKTESPUCTHUKH.

24. Cucrema BBoxa-seisona I1IJIK SIMATIC S7-300.

25. Anpecarnus moxaynei B [TJIK SIMATIC S7-300.

ok wnE
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26. OcnoBbl mporpammupoBanusi Ha STEP 7. Tunel OnokoB. CrtpykTypa
MIPOrPAMMBI.

27. Monynu B IVIK SIMATIC S7-300.

28. IlporpamMmMmupoBaHre CUCTEMHBIX (PyHKIMI B makere Step 7.

29. OcHOBHBIE A3BIKM MPOrPaMMHUPOBaHUs B makete Step 7.

30. [IporpammupoBaHue peryasiTopoB B makete Step7.

31. IIporpammupoBanre PyHKIMI U QYHKIMOHAIBHBIX OJIOKOB B Makete Step7.

32. IIporpammupoBaHue MaTeMaTHuecKuX (QYHKIMI B makere Step7.

33. IIporpammupoBanue Joruyeckux GyHKIMM B makere Step7.

34. IIporpammupoBaHue TaiMepoB B nakete Step7.

35. [IporpaMmmupoBaHKe CUETYMKOB B MakeTe Step7.

36. Co3nanue mpoekroB B SCADA WiInCC.

37. Pabora ¢ cumynsitopom S7-PLCSIM.

Ilpumep ounema

1. Texnonmorudeckue TpeHbI B obnactu «MHTEpHETa Bemei». (20 6.)

2. OcnoBbl mnporpammupoBanusi Ha STEP 7. Tuner 06mokoB. CrpykTypa
nporpammsl. (20 6.)

3. Hamucate mnporpammy mis MHKpoKoHTposuiepa Arduino, peanu3yronryro
MMUTAIMIO CYUTHIBAHUS MMOKa3aHUM ¢ 1aTYuKOB. [loka3aTh TMHUIO TPEHA HA SMYJISTOPE
Proteus. (20 6.)

8. IlepeueHb OCHOBHOWI ¥ [JIONOJHHUTEJbHOW Y4e0HOl JIMTEpaTyphl,
HEe00X0AMMOi1 1JIsl OCBOCHMSI AUCHMILIHHBI

a) OCHOBHAA:

1. T'punrapa, C. Uurepner Bemieit: byaymee yxe 3nmecy / C. I'punrapm —
Mocksa: AnbpnunHa [labmumep, 2016. — 188 c¢. —ObC ZNANIUM.com. — URL:
http://znanium.com/catalog/product/1002480 (mara obparmenus: 16.10.2020). — TekcT:
3JICKTPOHHBIM.

0) 1OMOJHUTEIbHAS:

2. 3apamencknx, E. II. Hurtepner Bemieil. HMccrnenoBanus u obmacTh
npumeHenus: monorpadus / E.Il. 3apamenckux, U.E. AprembeB. — Mocksa :
NH®PA-M, 2019. — 188 c. — (Hayunas wmbiciap). —ObC ZNANIUM.com. —
URL: http://znanium.com/catalog/product/1020713(nata obpamenus: 16.10.2020).
— TeKCT: 3EKTPOHHBIN.

3. Crapran-raiig: Kak Hayath H... HE 3aKpBITh CBOW MHTEPHET-OM3HEC / IO PE/I.
M. 300HuHON .— Mocksa: AnsnuHa [Tabmumep , 2015.— 3BC Alpina Digital. - URL:
https://finunivers.alpinadigital.ru/book/1448 (nata o6pamenus: 16.10.2020). — Tekcr:
3JIEKTPOHHBIMN.

4. Tymoun, E.C. Pa3paboTka u3MEpPUTEIBHBIX CHCTEM C MPUMEHEHUEM
KOHTpoJIepoB Ardunio: yueoHo-metoauueckoe nocodue / E.C. ['mubun, B. U. Yenenes.
— Tomwsaru: TT'Y, 2016. — 48 ¢. — OBC Jlaas. — URL.:
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http://znanium.com/catalog/product/1002480
http://znanium.com/catalog/product/1020713
https://finunivers.alpinadigital.ru/book/1448

https//e.lanbook.com/book/140062 (mata oOpamenus: 16.10.2020). — Tekcr:
3JIEKTPOHHBIN

9. Ilepevyenp pecypcoB HH(OPMALHOHHO-TEJEKOMMYHMKAIMOHHOH ceTH
«AHTEepHET», HEOOXOAMMBIX /LIS OCBOEHHUSI IUCIIHILTHHBI

1. MudopmaunonHo-oOpazoBaTenbHbld MopTan {OUHAHCOBOIO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit deneparmu http://portal.ufrf.ru/

2. T'OCT P 51840-2001. IIpoepammupyemoie konmpoaiepol. Obujue nonoxcenus
u ¢hynxyuonanvnvie xapaxmepucmuku. http://docs.cntd.ru/document/gost-r-51840-2001

3. Dnekrponnas oubiarorexka @unancosoro yuusepcurera (3b) http://elib.fa.ru/
(http://librarry.fa.ru/files/elibfa.pdf)

4. DnextpoHHO-OuOMMoTeyHas cuctema BOOK.RU http://www.book.ru

5. DnexkTpoHHO-OMOJIIMOTeYHass cucTeMa «YHUBepcUTeTcKass  Oubiamoreka
OHJIAMH» http://biblioclub.ru/

6. DnekTpoHHO-OMONMHMOTEeUHas cucTemMa Znanium http://www.znanium.com

7. «JlemoBast oHnaliH OWOIMOTEKa» U3AATENbCTBA «AsbnuHa [labnuiepy»

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

8. 9H€KTpOHHO-6I/I6JII/IOT€‘{Ha$I CUCTEMa N31aTCJIbCTBA «.HaHB»
https://e.lanbook.com/
9. DnexkTpoHHO-OMOIMOTeUHAs cucrema HA3/1aTENbCTBA «OPAUT»

https://www.biblio-online.ru/
10. Hayunas snekrponnas 6udnuoreka eLibrary.ru http://elibrary.ru

10. MeToanueckue yKa3zaHus JJisi 00y4AOMIUXCSl M0 OCBOEHUIO U CIIUTJINHBI

CamocTosTenpHass paboTa CTYASHTOB IMPOXOJUT ayJAWUTOPHO W BHEAYAUTOPHO.
Opra"uzanum caMmoCTOATEIBHON PaOOTHI CITYKUT yU4eOHO-TEMAaTHUYCCKUN TUTaH U3yICHUS
TACUUIUIMHBL. B 3TOM 1uiaHe yka3aHa TeMaTHKa JICKIUWA, MPAKTUYECKUX 3aHATHM,
BOIIPOCHI U 3aJaHUsl JJIs1 CAMOCTOSITEILHOT'O U3YUCHMUSI.

11. Ilepeyenr WHPOPMALMOHHBLIX TEXHOJOIUI, HCHOJb3YyeMbIX MPH
OCylIeCTBJIEHHH 00Pa30BATEIBHOI0 MPOIEcca MO AUCHUIJINHE, BKJIIOYas NepeYyeHb
HEe00X0MMOro MPOrpaMMHOro odecrevyeHUs] U HH(OPMANUOHHBIX CHPABOYHBIX
CHCTEM

11.1. KoMIJIeKT TUIEH3NOHHOTO MPOTPAMMHOT0 00EeCTICUCHUS
Windows, Microsoft Office; Arduino, Proteus, Step 7, S7-PLCSim, WIinCC.
Antuupyc ESET Endpoint Security.
11.2. CoBpemenHbie mpodeccHOHANbHBIE 0a3bl JAaHHBIX W WHGOPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI
1. MadopmarmonHo-mpaBoBas cucreMa «I apant
2. Undopmanmonno-npaBoBas cucteMa «Koncynprant Ilmrocy
3. DnekrponHas sHnMKIoneaus: http://ru.wikipedia.org/wiki/Wiki
4.Cucrema  KOMIUIEKCHOTO  packpbitus  uHpopmauuu «CKPUH» -
http://www.skrin.ru/
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11.3. CepruduuupoBaHHble NPOrpaMMHBIE W allapaTHbIE CPEACTBA 3aLUThI
uH(pOpMaIU — HE IPEAYCMOTPEHBI

12. Onmucanue MaTepHaJIbHO-TEXHHYECKOW 0a3bl, He0OXOAMMOH  JJ1
oCylIeCTBJICHUs] 00PAa30BaTeIbLHOIO NMPoLecca N0 JUCIUILINHE

Aynutopuu sl IPOBEACHUS 3aHATHH.
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