denepajbHOe roCyAapCcTBEHHOE 00pa3oBaTe/ibHOE OK/IKeTHOE YUpe:KIeHNe BhICIIero 00pa3oBaHus
«®UHAHCOBBI1 YHUBEPCUTET ITPU TPABUTEJIbCTBE POCCUMCKOM ®EJEPAIINN»
(PuHaHCOBBI YHMBEPCUTET)
HoBopoccuiickuii pusiman

Kagenpa «Mudopmaruka, MaTeMaTHKa H 001leryMaHUTAPHbIE HAYKID)

YTBEPXIAIO
Hupexrop bunmad

«3 » " uadzs

N.I'.P3YH

HNHuTepHer Bewei
Pabouasi nporpaMma JUCHUILIHHBI
JUTSI CTYJIEHTOB, 00YYAIOIIMXCS TIO HAMTPABIICHUIO MOATOTOBKH:
09.04.03 IIpuxnaouas unghopmamuxa, HanpasieHHOCMb NPOSPAMMbL Mazucmpamypsl. Qbpabomka 6orbUUX
OAHHBIX U pA3PAOOMKA UHMENEKMY ANbHBIX NPUTOHCEHUL

Pexomenoosano Yuenvim cosemom Hosopoccuiickoeo ¢hunuana @unynueepcumema

npomoxoa Ne 45 om 31 mapma 2022 2.

Ooobpeno kagedpotl « Mngpopmamura, mamemamura u ooujecy MaHUMapHvie HAyKu»

npomoxoa Ne 8 om 24mapma 2022 2.

HoBopoccuiick 2022



OI'/TABJIEHHUE

1.  HauMEHOBAHUE JUCHUTIIIHHDB ......ccesuvreeantreeesureeesasseeesasseesssseesssnessssseessnsseessnsseeans 3
2.  IlepeueHb mIaHUPyEMBbIX PE3yJIbTATOB OCBOCHHUS 00pa30BaTEIbHON MIPOTPaMMBI
(mepedyeHb KOMIIETEHITUH ) ¢ YKa3aHUEM UHAUKATOPOB UX JOCTHKEHUS U TJIAHUPYEMBIX

PE3YIHTATOB OOYUCHUS TTO TUCTIATITHIHE. ..euvvveesvreesreessreesssessssessssnessssessssessssesssessnseesnns 4
3. MecTo AMCUUIIINHBI B CTPYKTYpE 00pa30BaTEIbHON MPOTPAMMEI ......oovveeneenne 3)
4. O0BeM TUCITUTIITUHBI (MOTYJISI) B 3a4€THBIX €IMHAIIAX M B aKaICMUIECKHUX Yacax
C BBIJICJICHHEM 00beMa ayAUTOPHON (JICKIIUH, CEMUHAPHI) M CAMOCTOSITEIILHON padOThI
o103 F1 0] 111703 SRR TP 6
5. CopnepxaHue MUCIUIUIMHBI, CTPYKTYpUPOBAaHHOE TI0 TemaM (pasjeliam)
JTUCLUIUIMHBI C YKa3aHUEM X 00bEMOB (B aKaJeMHUUYECKUX Yacax) U BUJOB YUEOHBIX
3215 1% 1/ G PP 6
5.1. COOEPHKAHNE TUCIIHATIIIITHBL. .....vveeeessustreeeesantseeeesssnseeessassseeessasssssessssssnneeesssassneessans 6
5.2. YUEOHO-TEMATHUCCKHUIM TITIAH ...uvvvressvrreessrreessssresssssneessssessssssesesnssssssssssessnsseessnssessnses 7
5.3. CojiepKaHHE CEMHUHAPOB, MPAKTUUCCKIX 3AHITHH 1vvvvvveevvreeiireeessneesssneessssnessnns 8
6.[TepeueHnp y4eOHO-METOIUUECKOTO 00ECIICUEHHUS IS CAMOCTOSATEILHON PabOTHI
(o100 %A 1 {0201170:(63: B 1 (01 17 (117018117 1 (USROS R 9
6.1.IlepedeHp BOMPOCOB, OTBOJUMBIX Ha CaMOCTOSITEIbBHOE OCBOCHUE TUCITUTIIIMHBI,
(hopMBI BHEAYAUTOPHON CAMOCTOSTEIIBHOM PAOOTBI .vvvevvvveeisvreeesireeessresesssneesssneessssnes 9
6.2.IlepeueHb BOIPOCOB, 3aJIaHM, TEM JIJIs TOATOTOBKH K TEKyIIeMy KOHTpOoJIo .. 10
7.  DoHA OLIEHOYHBIX CPEJICTB IS IPOBEICHUS MMPOMEKYTOUHON aTTECTAIlUN
00YYAIOIIHMXCS TTO JAHHON JIUCITUATIITHIHE . .eeevvvveessrreesssseessssnnesssssessssssessssssssssssnsssnsneeens 11
8.  IlepeueHb OCHOBHOM W JIOMOJHUTEIBHON YU4eOHON JUTEPATYPhI, HEOOXOIMMOM
JUISL OCBOCHUST JIUCIIHIIITHTHBI 1....vvvveesssveeesasesessnsnsessnsnsssssssssssssnsesssssssnssseessessssnssnesnsenes 13
9. Ilepeuenr  pecypcoB  HMH(POPMAINMOHHO-TEIIEKOMMYHUKAITMOHHOW  CETH
«HTEepHET», HEOOXOAUMBIX IS OCBOCHUS JUCHUIUTIHDBL. «....vveieeveeeeiveeessineeesineens 15

10. Meroanueckue yka3zaHus JJisi 00y4JaroImuXcsi 0 OCBOCHHIO JUCHUIIIMHBL 15
11. Tlepedenn nHOOPMAITMOHHBIX TEXHOJOTHA, UCTIOJIb3YyEMbIX MPH OCYIIECTBICHUH
00pa3oBaTeIBLHOIO Mpoliecca MO JUCIUIUIMHE, BKJIIOYas MEpPEeUYeHb HEOOXOIUMOIO

IPOrpaMMHOTO 00ecieYeHHs] U MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM ............... 16
12. Omnucaunue MaTepUaIbHO-TEXHUYECKOM 0askl, HEO0XO0IUMOMI T
OCYIIECTBIIEHUS 00Pa30BaATEIBHOIO MPOLECCA MO AUCHUTIIHHE ....ccvvverveeererereenreennes 16



1.

2.

HaumeHoBaHHe IUCHMILIMHBI

NHTtepHeT Bemen.

HepequL INIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSA 06p330BaTeJIbHOﬁ

NporpaMMbl ¢ YyKa3aHHeM HHAMKATOPOB HX [OCTUKEHUS] U IJIAHMPYeMbIX
pe3yJibTATOB 00y4YeHUsl M0 JUCHUIINHE

HMucunmuinna «MHTepHeT Bemei» oOecrieunBaeT (HOpMUpPOBAHHE
cnenyromux kommerennuit: [IKH-1, TTK-2.
Kon HaumenoBaun Nuaukaropsl Pe3yabTaTrbl 00yuyeHusi (yMeHUsi H
KOMIIET | He JAOCTUKEHUS 3HAHUS), COOTHEeCEHHbIEe c
eHIIUM KOMIIeTEeHIH KOMIIETEeHI[UH HHIMKATOPaMU JAOCTUKEHU S
" KOMIIeTEeHIIUN
I[IKH-1 CrocoOHOCTD CaMOCTOSTEILHO 3HaTh: Texnonoruu CO3JIaHUs
CaMOCTOATENIPHO  [mpuoOpeTaer WHTEJUICKTYaTbHBIX ~ HH(POPMAITHOHHBIX
nprodpeTats 1 npuMeHsieT 3HaHus B cucteM (l0T-cucrem), HCIOIB3YIOMIKX
[IPUMCHATD 3HAHUA |oGnacTH  MPUKIAAHOMN MOJETN MAITUHHOTO O0Y4YEeHHUS.
o0mactu . WH(OPMATHKHU Ymern: Co3nmaBaTh HWHTEIUICKTYalbHBIC
[pHUKIIaiHON uapopmanonnsle  cuctembl  (l0T-
HHQOPMATHKH CUCTEMBI),  HCHOJIB3YIOLIUME  MOJEIHU
(IIKH-1) MaIIMHHOTO 00YYEHUS.
3uare: [lporpammusie cpeasl IS
paboThl ¢ TIOTUYECKUMHU KOHTPOJIEPAMHU
ﬂeMOHCTpI/IpyeT u MCETOOBI BHCAPCHUA MoAeaeH

CaMOCTOSITENTEHOCTh TIPU
NproOpeTeHu! U
MPUMEHEHUH HOBBIX
3HaHUi B 001acTu
MTPUKJIATHOMN
MHPOPMATUKU.

MaIIMHHOTO OOyuYeHHsl B TPHUKJIaJHbIE
MH(OPMALIMOHHBIE CUCTEMBI.

Ymern: Baeapsate Mogenu MammHHOTO
o0ydeHus B MPUKJIaIHbIE
WH(pOPMAIIMOHHBIE CUCTEMBI.




[1IK-2. CnocoOHOCTB 1. . Bnageer 3uatk: OCHOBBI TEOPUH U METOJbI

ONpPEACHATE BHCITHUE | Ga30BBIMH 3HAHUSAMU | IPOECKTHPOBAHHS MHTEUIEKTYaIbHBIX
HH(PACTPYKTYpHbIE 0 THIaM, a TaKKe nH(popMairoHHbIX cucteM (l0T-cucrem).
yrposet # crioco6am

obecrieHBATE uHdopManoHHbIX | YMeTh:  Co31aBaTh  apXUTEKTYpY
MH(OPMAIHOHHYIO yrpos3. WHTEIUIEKTYaJbHBIX ~ WH(POPMALMOHHBIX

0€e30MMaCHOCTh JAHHBIX

5 xommanun ([TK-2) cucreM (lI0T-cucrem).

2 JleMOHCTpHpYET 3HaTh: OcHOBBI CETEeBOro
[PAKTUYECKOE B3aUMOJICHCTBHS ammapaTHbIX
[PUMEHEHKE B KOMITOHEHTOB M MPOTPaMMHBIC CPEJIbI
OINpeIeIeHIN TSt paboThI c JIOTUYECKUMHU
UH(OPMAIIHOHHBIX KOHTpPOJUIEPaMHU u OCHOBHBIMH
yIPo3, & TAKKE UX orinamounbiMu  tuatamu  (Arduino,
JIOKaJIN3allud 1 LogicMachine).

YCTpaHEHHs

YMmern: PaspabateiBath loT-cucremsl ¢
NOJ/JIEPKKOM MPUHSTHS PEIIEHUI B YaCTH
ANTOPUTMU3ALUU MIPUHSTHUS
YIPABJIEHUYECKOT O perieHus u
MOJEIUPOBAHUSI ~ MPUOPUTETOB  IPH
INPUHATUU PELICHMUS.

3. MecTo AUCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHbIX IPOrpaMMm

Jucnummaa «MHTEpHET Belei» OTHOCUTCS K MOyIIi0 AUCIUTIIMH 110 BBIOODY,
YTIYyOJISIFOIIAX OCBOSHUE IMPOTPaMMBbl MAarMCTPATYPhI IO HAMPABJICHUIO TTOATOTOBKH
09.04.03 «ITpuxmagnas uHGopMaTHKaY.




4, O0beM MCHUIVIMHBI (MOAYJS) B 3a4YeTHBIX €IMHUIAX H B
aKaJeMHYEeCKHUX Yacax ¢ BblaeJIeHueM 00beMa ayJAuTOPHOM (JIEKIUU, CEMUHAPDHI)
U CAMOCTOSITEJIbHOM PadoThl 00y4al0IINXCH

QOuHas QOQM& Oﬁ!‘leHl/lﬂ [ 3a0uHasi QOQM& Oﬁ!‘leHl/lﬂ

Bup yueOHoii padoThl Bcero Mopnyas 6/8
10 TUCIUIIINHE (B 3/e u yacax) (B yacax)
OO0mast TPy10€eMKOCTb TMCUHILTHHBI 3 3/e, 108u. 108
Kilnmalcmuaﬂ paboma 30/12 30/12

- AyoumopHnuie 3auamus
Jlexyuu 10/4 10/4
Cemunapei, 20/8 20/8
npaKmusecKue 3aHamust

Camocmoamenvhasn paboma 78/96 78/96
Bua tekymero KOHTpois Kontposnbnas padora | KonrponbHas pabota
Bun npomexxyTouHoO# aTTecTanuu 3auer 3auer

5. Conep:kanve IUCHUILIMHBI, CTPYKTYPUPOBaHHOe MO TemMaMm (pa3aejiam)
AUCUMILTHHBI C YKa3aHUEM UX 00beMOB (B aKaJleMHYeCKUX 4acax) U BUAOB
Y4eOHBbIX 3aHATHH

5.1. Copnepxkanue TUCHUMILTHHBI
5.1.1. BBenenue B «MHTEepHeT Bemiei»

[lonsitue «MuTepuer Bewel». Ilpumepbl 1 OCHOBHBIE 00NaCTH MPUMEHEHHS
«MHTepHeTa Bemiei». OTpacieBble BEPTUKAIN, KOTOPBIE MCIHOJB3YIOT TEXHOJOTUU
«MuTepuera Bemel». OTInYuTeIbHbIE 0COOCHHOCTH YCTPOIMCTB «IHTepHEeTa Bete»
KOMMEpPUECKOr0 TMPHUMEHEHUsI OT NOoTpeOuTenbckoro mnpumeHeHus. HWcropus
NOSIBJICHUS U pa3BUTHS «IHTEepHETa Bemen».

5.1.2. Apxurekrtypa u 0e3onacHocTb pemenuii «MHTepHeTa Bemen»

YpoBuu apxurektypsl «MIHTepHeTa Beniein». KOMIIOHEHTBI apXUTEKTYpHI
«utepnera Bemen». Mcerounuku panHHbix «MHTepHeTa Bemen». MammHHOE
oOyuenue B «MIuTepHeTte Beriei». CriocoOsl iepeaaun TaHHbIX B « IHTEpHETE BEmIeii.
bezomnacuocts «MHTEpHETA Bemiei». Texnonorndeckue TpeH bl B ooactu «HTepHeTa
BEILICI».

5.1.3. AnnapatHoe o0ecnieuenune «IHTepHeTa Bemieii»
Ponp anmapatHoro obecnieuenust B apxutekrype «utepnera Bemieit». Bunp

annapatHoro ooOecnedenus «MHTepHera Bewmiei». [Iporpammupyemsie JOTrMYECKHE
kouTposuiepsl (IJIK), naTuuku, ucnoaHuTensHbIe yeTpoiictBa. [loakmtoueHre JaTuukoB



K [IJIK u muxpoxonTposiepam. O3HaKOMIICHHE C BUIAMH IaATYNKOB M UCTIOTHUTEIIBHBIX
ycrporictB. O3HakomiieHHMEe C IulatamMm Jjs  paspabotku  Arduino Ha 0a3se
MUKpOKOHTpoJuiepoB. O3nakomienue ¢ iunerkon [IJIK Siemens. O3nHakomiienue c
koHTposutepamu LogicMachine.

5.1.4. llporpammuoe odecneuenue «MuTepuera Bemeii»

Ponb nporpammuoro ooecneuenus B apxutekrype «IHreprera Bemei». Busl
nporpamMmHoro obecneuenusi «MHrepHera Bemiei». OCHOBBI pabOTBl €O cpeaoi
nporpammupoBanust Arduin0 u smymsatopoM Proteus. 3arpy3ka mporpamMMm B
MUKpOKOHTpoJsuiep. OCHOBBI padoThl co cpenoi nporpammupoBanus I1JIK Step 7 u
cumyiaropom S7-PLCSIM. 3arpyska nporpamm B [1JIK. OcHOBBI paboThI co cpenoi
nporpammupoBanus LogicMachine.

5.1.5. Peanu3anus npoexktoB «HTepHeTa Bemeii»

[Ipumep npoekra BHenpeHus «IHTepHETa BEMEN» U1 OJAEPKKHA JOCTHKEHUS
OusHec pesynapTaTa opraHuzanuu. CTOpPOHBI IIpOeKTa. 3ajadd IMPOEKTa. JTallbl
npoekra. Cpoku npoekra. bromker nmpoekra. Kpurepun ycnexa npoexra.

5.2. Y4eOHO-TeMATHYCCKHUH IJIAH

OuHnasi popma o0yueHusi / 3a0unasi popmMa 00ydeHuUst

Ne | HaumenoBaHue TemM TpyaoémkocTh B yacax DopMbI
n/m (pa3neJsioB) TeKyLero
MHCHHILTHHDBI Bcero KonrakrHas padora - CamocrosT KOHTPOJIsI
AynuTopHas padora eJbHAas yCIeBaeMocTH
O6m | Jlekn CemuHa pabora
asg, B 7044 pEL,
T.4.: MPaKTUYECKUE
3aHATUA

1. Beenenue B «MHTEpHET

BEIEii» 10/9,5 4/15 | 2/0,5 2/1 6/8
CamocrosTens
2. |ApxuTeKTypa n HbIE PabOTHI.
Oe3omacHoCTh pemenuit | 24/23,5 | 6/1,5 | 2/0,5 4/1 18/22 VyacTre B
«HTepHEeTa Bere» pelreHnu
3. |AnmapaTHoe 3a/1a4 Ha
oOecrieueHne 24/24 6/3 2/1 4/2 18/21 IPAaKTHYECKUX
«HTepHEeTa Belie» 3aHATHUSIX.
4. [[IporpammHoOe
oOecrieueHne 24/24 6/3 2/1 4/2 18/21
«HTepHeTa Bemen»
5 [Peanu3zanysi IpOEKTOB 26/27 8/3 2/1 6/2 18/24

«HTepHeTa Bewen»




B 1iestom o CornacHo
TMCLIUTUTAHE yueOHOMY
108/108 | 30/12 | 10/4 20/8 78/96 IUIaHy:
KOHTPOJIbHAS
pabora
Uroro B % 100/100 | 28/11 | 10/4 18/7 72/89
5.3. Copaepkanue CeMMHAPOB, IPAKTHYECKUX 3aHATHI
HanmenoBanue Tem Ilepeyens BOMpPoOCOB AJisi  OOCY:KIEHHS Ha dopmbl
(pa3neJioB) CEeMUHAPCKHUX, NMPAKTHYECKUX 3aHATHAX, npoBeJ
AUCHHUIJIMHBI peKkoMeHAyeMble HCTOYHMKH H3 pasgenaos 8,9 eHHs
(Yxa3biBaercsi pa3jes M NOPSIAKOBbI HOMepP 3aHATH
HCTOYHMKA) i
Brenenne B «HTEpHET 1. Tlonsartue «MHTepHeT Bemeii». [IpakTukym no
BELIC» 2. Ilpumepsl W OCHOBHBIE 00JAaCTH NPUMEHEHHUS | PCHICHHIO
«MHTepHeTa Bewen». 3a/1a4 1o
3. OrtpacneBble BEpTUKAIU, KOTOPHIC UCIOIB3YIOT | TEMATHKE
texHosioruu «MHTepHeTa Benein». 3aHATHUS U
4.  OtnuuyuTenbHBIC 0COOEHHOCTH YCTPOMCTB | KOJUIEKTUBHOE
«MHTEepHeTa Belen» KOMMEPUECKOro IPUMEHEHHs | 00CyXKIeHHe
OT MIOTPEOUTETBCKOTO IPUMEHEHUS. perieHunit
5. HUcropus mosiBienus u pa3Butus «lHTEepHETa
Beniein».
Pexomenoyemvie ucmounuxu: n.8, [1-3];
ApxuTexkTypa u 6. VYpoBHU apxuTeKTyphl «HTEpHETA BEmIE». [IpakTukym no
0€30MMacHOCTh PEUICHHH 7. KowmmoHeHTHI apxuTekTyphl « HTEpHETA Bemen». pELIEHNTO
«HTepHeTa Bemen» 8. MHcrounuku nanueix «/HTEpHETA BEIen». 3a1ay 1o
9. MammnHoe o0y4enue B «IHTepHETE BEeUIe». TEMAaTHKeE
10. CnocoOsbl nepenauu naHHbIX B «VIHTEpHETE BEIICH». | 3aHATHS U
11. BbesomacHocTs «MHTEpHETA BEwIEh». KOJIJIEKTUBHOE
12. TexHonoruuyeckue TpeHabl B o0nactu «HTepHeTa | 0OCyXIeHHUE
BEILEI. pereHuin

Pexomenoyemvie ucmounuxu: n.8, [1-3], n.9, [5], [6]




AnmnapaTtHoe

obecneuenue «HTEpHETA

BEIIEH»

13.

14.

15.

16.

17.

18.

19.
20.

Ponp ammapatHoro oOecriedeHHs] B apXUTEKType
«nTepuera Bemeii».

Bunel anmapatHoro oOecrneueHus
BEILICI».

[IporpaMmMupyemMble  JOTHYECKHE  KOHTPOJLIEPHI
(IJIK), naT4mku, UCTIOTHUTENIbHBIE YCTPOIMCTBRA.
IMoaxmrouenue NAaTYNKOB K TTJIK u
MHUKPOKOHTpPOJLJIEpaMm.
OzHakoMjieHME C  BUAAMH
UCIIOJTHUTEINIbHBIX YCTPOMCTB.
O3HakoMJIEHHE C ITaTaMu 11 pa3padboTku Arduino
Ha 6a3e MUKPOKOHTPOJIJIEPOB.

Osnakomienue ¢ auHelikoi [TJIK Siemens.
Osunakomtenwue ¢ smHeiikoi I[TJIK LogicMachine.

«HTepuera

JaTYUKOB u

Pexomenoyemvie ucmounuxu: n.8, [1-3], n.9, [5], [6]

[IpakTuKy™m 1o
pelIeHuto 3a1a4 1o
TeMaTUKE 3aHATUS U
KOJIJIEKTUBHOE
o0cyxaeHue
pelLIeHn

[IporpammHuoe

obecneuenue «HTEepHETa

21.

22.

Ponbp mporpammHoro oGecrieueHusi B apXUTEKType
«uTepuera Bemei».

[IpakTukym o
PEILICHHUIO 33134 110

BeILEei» Bunsl nmporpammuoro obecnieueHust «MHTEpHETa | TeMaTHUKE 3aHATHA U
BeELIEN». KOJIJIEKTUBHOE
23. OcHOBBI pabOTBI CO Cpeoi MPOrPAMMHUPOBAHUS oOcyxeHune
Arduino u smyxsTopom Proteus. peIIeHuiH
24. 3arpy3ka IporpaMM B MEKPOKOHTPOJLIEP.
25. OcHOBBI paboOTHI CO CpeAo MPOrpaMMHPOBAHUS
IJIK Step 7 u cumynstopom S7-PLCSIM.
26. 3arpy3ka nporpamm B ITJIK.
27. OcHOBBI pabOTHI CO CPeAOl MPOrPaMMHPOBAHUS
LogicMachine.
Pexomenoyemvie ucmounuxu: n.8, [1-3]
Peanusanus npoekToB 28. IIpumep npoekrta BHenpeHus «lMHrepHera Bemieit» | [IpakTukym no
«MHTepHeTa Bemen» JUIA TIOJJICPKKH JIOCTIDKEHHS OW3HEC pe3ylibTaTa | PelIeHHIO 3a1ad 10
OpraHu3aluy. TEMaTUKE 3aHATHUS U
29. CTOpOHBI IPOCKTA. KOJUIEKTUBHOE
30. 3amaum npoexTa. o0cyxieHue
31. Dramsl mpoeKTa. pelieHui
32. Cpoku mpoekTa.
33. Brojuket mmpoekTa.
34. Kputepun ycrexa mpoexTa.
Pexomenoyemvie ucmounuxu: n.8, [1-3]
6. Ilepeuenn Y4eOHO-MeTOIN41eCKOro obecnevyeHust NJIA

CaMOCTOAITeILHOM Pad0THI 00y4alOUIUXCS M0 IMCHUILIMHE

6.1.

Ilepeyenb BONPOCOB, OTBOAUMBbIX HA CAMOCTOATEIbHOE OCBOCHHE
AUCHHUIIMHBI, (POPMBbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThl




HaumeHoBaHue TeM Ilepeyenb BOIpPocoB, OTBOAUMBIXHA | @OpMbI  BHeAyJIUTOPHOM

(pa3neJioB) CaMoOCTOSITeIbHOE OCBOCHHUE CaMOCTOSITeJILHOM PadoThI
AUCHHUILTUHBI

Beenenue B «MaTeprer | U3yuenue wuctopum  TexHosoruii | PabGota c yaeOHOU
BeLLEH» «MuTtepnera Bemein» JIUTEPATYPOH. Pemenne

TUTOBBIX 3amad. Pa36op
BOITPOCOB T10 TEME 3aHSATHUS.

ApXUTEKTypa 1 N3yuenus npumepoB rcnoiib3oBanuss | Pabora c yaeOHOU
0€30MacCHOCTb PEIICHUI | THUIOBBIX PEryIsTOPOB, (GHIBTPOB, JIUTEPATYPOH. Pemenne
«MHTEepHeTa Belen» UACHTU(PUKAIIMN U TUATHOCTUKY B TUTMOBBIX  3aaad. Pazbop

CUCTEMaxX aBTOMATHU3allUU B BOIIPOCOB 110 TEME 3aHATHUS.

«HTepHeTe Benei», MalllMHHOTO
o0yuenusi B «MHTEepHETE BEmeiiy.

AnmapaTtHoe N3yuenus pPBIHKA IUUIK, | PaGora c yueOHOU
obecrieyeHne MHUKPOKOHTPOJIIEPOB, JIUTEPATYPOU. Pemenne
«MHTepHeTa Beniei» MHUKPOIIPOLIECCOPOB, TUIOBBIX 3azad. Pas3bop
MHUKPOKOMIIBIOTEPOB M JATYUKOB, | BOIIPOCOB IO TEME 3aHSTHS.
ucnoas3yemblx B «MHTepHere
BELLEI.
[Iporpammuoe N3yuenue OCHOBHBIX s3pIkOB | PaboTa c yueOHoU
obecrieyeHne [IPOrPaMMUPOBAHUS IJIK U | JUTEPATYPOU. Pemenne
«MHTepHeTa Beniei» MUKPOKOHTPOJIIIEPOB. TUIOBBIX 3agad. Pa36op
BOIIPOCOB 110 TEME 3aHATHUS.
Peanusanus npoekTos N3yuenne npoekToB  BHenpenus | Pabora c yueOHOit
«MHTepHeTa Belwen» TexHosioruil «MHTepHeTa Bemen». JIUTEPATYPOH. Pemenne

TUTIOBBIX  3amad. Pa36op
BOITPOCOB I10 TEME 3aHSATHUS.

6.2. IlepeyeHb BONPOCOB, 3aJaHMii, TeM JJI MOATOTOBKH K TeKYIIEMY
KOHTPOJIIO
Ilpumepot 3a0anuiit KOHmMpOILHOU padomol

1. Onucare npumep npoekta «HTepHETa Bemel» ¢ yKa3aHHEM €ro Ielu,
3a/1a4y v CyTh peliaeMoi UM OM3Hec-3a/1a4uu, ¢ ONMMCAaHUEM CTOPOH MIPOEKTa.

2. HauepTuTh BepXHEYpOBHEBYIO apXUTEKTYpy pemieHus « IHTepHeTa Beme»
C yKazaHWeM OOs3aTeNbHBIX €€ KOMIIOHEHTOB, IIeJied U CIoCcoOOB
B3aMMOJICUCTBUS ITHX KOMIIOHEHTOB.

3. CocraBuTh IJIaH MpoekTa BHeapeHus «MHTepHeTa Bemie» ¢ yKa3zaHUEM
CTOPOH, 3a/1a4, ITArlOB U CPOKOB IIPOEKTA.

4. Cosznpate npoduins Modbus mist yrpaBiseMoro ycTpoHcTBa.

5. HactpouTts B3aumozeicTBre kouTposuiepa LogicMachine u cepsuca SIuaekc
«loT Core» o mporoxory MQTT.

6. HacTpouTth cBsi3b 00BEKTOB (TeeMeTpusi) Ha KoHTposiepe LogicMachine u
Sanexc cloud.



7. Hamucate st MuUKpoKOHTpouiepa Arduino mporpaMmy ¢ HMHUTAIUCH
CUMTHIBAHUS IOKAa3aHMHM C JaTYUKOB 3a MEPUOA |, MPEIACTaBICHHBIX
curHaiioM U(t)=Upsin(wt), tme mapamerpei Uy W ® BeIOHparoTcs
IPOU3BOJILHBIMH.

8. JloGaBuTh K YyKa3aHHOMY CHTHaJIy IOyM C HOPMajJbHBIM 3aKOHOM
pacrpeeaeHus.

9. IlpuMeHHTh K MacCHBY IOKa3aHWH C JATYNKOB, CHATHIX 3a HMHTEpBal T,
GUIBTP «CKOJB3AIIEE CPETHEE.

Ilpumepnvie onpocel K KOHMPOAbHOU padome

1. Kakwue ocHoBHBIC 1€ BHeApeHus |0T- cucrem.
Kaxwe BubI TOMONIOTHIA ceTr MpUMeEHSIOTCs B 10T- cucremax.

A

3. Ha xakue ocHOBHBIE YPOBHH, KaK MPaBUIIo, pazneisercs apxurekrypa loT-
CUCTEM.

4. Ha xakoM JIOTUYECKOM ypOBHE apXHUTEKTYyphl loT-cucTeMbl BO3MOKHO
BHEPEHUE MOJIEIe MAIlIMHHOTO O0yUY€eHusl.

5. Kakwue o06s13aTenbHbIe KOMIIOHEHTBI I0JKHBI IPUCYTCTBOBATh B 10 T-cuctemax.

Kpurtepuu 0a/1bHOI OLIEHKH Pa3JIMYHBIX ()OPM TEKYLIEr0 KOHTPOJISI
yCIIeBAeMOCTH

Kputepun OGanbHON OLEHKHM pa3aU4HbIX (OPM  TEKYIIEro KOHTPOJIsS

YCIIEBAEMOCTU COACPIKUTCA B COOTBETCTBYIOIIUX MCETOAMYCCKUX PCKOMCHAALMAX
,Z[enapTaMeHTa aHaJIM3a JaHHBbIX 1 MAallITMHHOTI'O O6y‘-IeHI/I$I.

7. @oHI OUWEHOYHBIX CPEIACTB /Jsi TPOBEAEHUS] MPOMEKYTOYHOI

arTrecranumu oﬁyqammnxcsl Mo JAHHOM JMCHUILIMHE

Tunosble KOHTPOJIbHBIC 3aJaHUA UJIH UHBIC MaTCPHUAJIbI, H606XOI[HMLIG AJIA

OIICHKH HHAHUKATOPOB NOCTHKCHUA KOMHeTeHHHﬁ, 3HAHMI " yMeHl/Ii/i
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HaumenoBanne HaunmenoBanne Pe3yabTaThl o0y4enusi | TunoBbIe KOHTPOJILHBIE
KOMIIEeTeHII U HHIMKATOPOB (ymeHusi u 3HaHuA), | 3a1aHUA
AOCTHUKEHUS COOTHeCeHHbIe
KOMIETEeHIIN A HHIUKATOPAMHU
JTOCTHKEHHUS KOMIETEHIINA
CriocobHOCTh CaMOCTOsTEILHO 3uare: [Iporpammusie cpenbr | 1. [TpuBenuTe mpuMeps
CaMOCTOSTEILHO NprOOPETaeT MPUMEHSET A PabOThl C JIOTMYECKUMH | MPUMEHEHMS MoIeneit
nproGpeTaTh 1 BHaHWS B 00JacTH KOHTPOJIIEpAMU H MAaIIHHHOT O o0yyeHus
NPUMEHSAT 3Hanus |[IPHKIIHO METOJIbI BHEJIPCHUS MOJCICH
06IACTH HH(pOpPMATHKHI MAIIMHHOTO oOyueHus 12. Ha KakoM JIOTHYECKOM
IPHKIaTHOM ypoBHe apxutektypel l0T-
HHPOPMATHKH CHUCTEMBI BO3MOKHO
(TTKH-1) BHEAPEHUE Mozenen
MalTMHHOT000yICHHUSI.
HeMoHCTpUpyeT uaTh: OCHOBEI 1. IlpuBenure 5 MpUMEPHI
CaMOCTOSITETFHOCTh tonojoruu cered B 10T-
TEOPUUCIIOKHBIX
MIPH IPUOOPETECHUH U ceTeil. cucTeMax, KOTOPBIE MOXKHO
IMPUMCHCHUHN HOBBIX - Ha3BaTh CJIIOKHBIMH C TOYKHU
3HaHWUU B 00JIaCTH Ymerp: Mcnons30Bath Ha 3pEHUs] TEOpPHUHU  CIIOKHBIX
MIPHUKJIATHON MIPAKTHKE JIEMEHTHI TEOPUHU ceTen.
UHQOPMATHKH. CIIOKHBIX CeTel i
OpTraHU3aluy PeIIeHHs
MIPUKJIATHBIX 33/1a9 IPH
pa3paboTke
HWHTCIIJICKTYaJIbHBIX
MH(POPMAIIMOHHBIXCUCTEM
(loT-cucrem).
CnocoOHOCTb 1. Bnageer 3uark: OCHOBHI TEOpUU U 1. Haueptute
OTIPEIETISATh COBPEMEHHBIMU METOJIbI TPOSKTUPOBAHUS BEPXHEYPOBHEBYIO
BHEIIIHUE METOIaMHI AHTEJUIEKTYIIbHBIX ApXUTEKTYPY PELICHUS
UHGPACTPYKTYPHBI TIPOEKTHPOBAHHSI UH(POPMAITHOHHBIX CUCTEM «HTepHera BEILIEI» c
€ Yrpo3bl U HHTEIIEKTYATBHBIX (loT-cuctem). yKa3aHUEM 06;13aTeJILHE,IX ee
obecrnieunBaTh HHGOPMAIHOHHBIX KOMIIOHEHTOB,  ueneit  u
“H(OPMAITUOHHYIO CHCTEM. YMETh: Croco00B  B3aUMO/ICHCTBUSI
0e301acHOCTh Co3znaBaTbapXuTEKTypy 3TUX KOMIIOHEHTOB.
JAHHBIX B WHTEIIIEKTyaTbHBIX

kommanuu (ITK-2)
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MNPUHATHUA PCHICHUA.

YIPABJIEHYECKOT O PEIICHHUS U
MOJIEITMPOBaHUS
OPUOPUTETOB IPU NPHUHITUU
peleHusl.

MH(OPMALIMOHHBIX  CHUCTEM

(loT-cucrem).
2. JleMOHCTpUpYET 3narb: OcHoBbl cereBoro | 1. IlpuBenute 4
PAKTHYCCKHE B3aUMOJICVCTBHUS IIPUMEPA TOMOJIOTUHA CETH
HABBIKH TIO anmnapaTHbIX KOMIIOHEHTOB U | 10T- cuctem.
paspaGoTKe cucTem | TPOTPAMMHBIC  CPEIbI UL §
MOIUIEPHKKH paboOThl  C  JIOTHYECKHMH | 2. HaCTpovI/ITe
npunsTHs pemenyii | KOHTPOLIEpaMH U | B3auMoJelicTBue
B 9ACTH OCHOBHBIMH  OTJIa/IOYHBIMH | KOHTpOJLIEpa

TIaTaMH (Arduino, | LogicMachine u cepsuca
AITOPHTMUSALIHH LogicMachine). Snanexc «loT Core» mo
IpUHATHA nporokony MQTT,
YHIPaBJICHYCCKOTO YMmerk: Pa3pabareiBats 10T-
pCLICHHA 1 cucteMbl C  moaaepxkoi | 3. Co3maiite npod b
MOJIETTMPOBAHUS npuHATHA peureHuit B yactu | Modbus IS
MPUOPUTETOB MPHU QITOPUTMU3ALUN  TPUHATHUS | YIPABIIEMOTO

yCTpOMCTBAa U J100aBUTH
€ro Kak HOBOE YCTPOMCTBO
Ha KOHTPOJLIEp.

3. Bnaneer
WHCTPYMEHTAIBHBIM
U CPEJICTBaMH T10
paspaboTke u
TECTUPOBAHUIO
PEKOMEH1aTeIbHbIX
TTOJCUCTEM.

3uare: PUHLIUIIBI
IIOCTPOEHUA  MOJEIEH B
IpPOrpaMMHBIX Cpelax s
paboThl C  JIOTUYECKHUMHU
KOHTpOJIEpaMHU u
OCHOBHBIMH  OTJIQJIOYHBIMHU
IaTaMu (Arduino,

LogicMachine)

Ymern: Pa3pabatbiBaTh
MIPOTPAaMMHBIM  KOA A
IPOrpaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJUIEPOB U
TECTUPOBATh €ero
paboToCIOCOOHOCTb.

1. Cozpaiite npoduis
Modbus AJIs
yIPaBISEMOTO

yCTpOMCTBA U J100aBUTH
€ro KaKk HOBOE YCTPOHCTBO
Ha KOHTPOJLIEp.

B wnN e

Hpumepnbte eonpocol 0711 NOO20MOBKU K ammecmauuu

Hctopus coznanus u passutus «MHTEpHETA BELIEH.

Apxutektypa «/HTepHeTa Bemen».

Tunoseie npoekTsl «MIHTEpHETA BEIEW.

TexHonoruyeckue TpeHabl B oosactu « IHTEpHETA Belen».
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5. besonacHocTh «MIHTepHETA BEIICH.
6. [Ilpumepbl WCMONB30BAaHUS  THUIOBBIX  PETYJIATOPOB B CHCTEMaxX aBTOM
7. IlpuMepbl UCIOIB30BAaHUSA THUIOBBIX (PUIBTPOB MPH aHAIHM3E

naHHbIX B «l/HTEpHETE BEMIEH».

8. HpI/IMCpI)I HUCIIOJIB30BaHUA MCTOJOB I/II[GHTI/I(i)I/IKaHI/II/I u
AUarHoCTHUKHU B ((I/IHTepHCTG Bemeﬁ».

9. Ilpumepbl HCMOIB30BAHUS METOJOB MAITMHHOTO OOYYCHHS B
«IHTEpHETEBELIEI.

10. CrpykTrypa tutater Arduino.

11. Komannbl u 6mbnmnoreku Arduino.

12. Wurepdeticel u nmuranue miatel Arduino.

13. CwuHTtakcuc u cTpyKTypa koma B Arduino.

14.1lndpoBsie BXOIBI/BBIX0ABI. AHAJIOTOBBIC CUTHAIBI T11aThl Arduino.

15.Tunsl TaHHBIX, IEPEMEHHBIC MPU TporpaMmupoBanuu Arduino

16. MaTemaTuueckue onepaluy npu NporpaMmMupoBanud Arduino

17.Maccusl ipu iporpammupoBanu Arduino.

18. CpaBHenus u ycnosus. Luknel. Ctpoku. @yHKIMM NIpH
nporpammupoBanuu Arduino.

19. OOBEKTHI M KJIACCHI TIPH MporpaMMupoBanuu Arduino.

20. MonuTopsl mopta u GyHKIMK BpeMeHu B Arduino.

21.IIINM-curnan. AnnapaTHble TpePbIBaHUS IPU TPOTPAMMHUPOBAHUHT
Arduino.

8. IlepeyeHb OCHOBHOW M [IONOJHHUTEJbHOW Yy4eOHOI
JIATEPATYPbI,HE00X0AUMOI 1JI 0CBOCHUSA
AUCUMILTUHBI

a) OCHOBHASI:
1. 3apamenckux, E. II. OcHoBbl Ou3HEC-UH(DOPMATUKHU: YUEOHUK U TPAKTUKYM IS

By30oB/ E.II 3apamenckux. — 2-e¢ wu3n. — Mocksa: HM3marensctBo HOpaiiT,
2023. — 470 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-15039-1. —
Texct: anexTponHblii // ObpazoBarenbHas miatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/511961 (mara obpamenus: 16.10.2023).

2. Unrepuer-mapkeTunr: yueOHuk it By30B / O. H. Kunsiiosa [u ap.] ; mox oOmei
pemakimedt  O. H. XKwnbnoBoit. — 2-e¢ w3a., mepepad. u jgom — Mockaa:
N3narensctBo FOpaiit, 2023. — 335 c. — (Bricmee o6pa3zoBanue). — ISBN 978-
5-534-15098-8. — URL : https://urait.ru/bcode/510958

3. TexHonorusi HHTEPHET-MAapPKETUHTA: YYEOHUK JJIsI CpeaHero npodeccuoHasIbHOro
obopazopanus /  O. H. Xunemosa [u ap.]; mox  oOmied  pemakuueu
O. H. XuneoBoi. — 2-¢ u3a., nepepab. u jgom. — Mocksa: HM3garenbcTBoO
FOpaiit, 2023. — 335 ¢c. — (IIpodeccronanbHoe obpazoanue). — ISBN 978-5-
534-15606-5. — URL : https://urait.ru/bcode/520553
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https://urait.ru/bcode/510958
https://urait.ru/bcode/520553

4. Tyzoeckuii, A. @. IlpoekTupoBaHre U pa3pabOTKa web-TIPUIOKEHUN: y4eOHOe
nocobue aia cpeaHero npodeccronanbHoro odopazoanus / A. @. Ty3oBckuit. —
Mocksa : HWznarensctBo FOpaiit, 2023. — 219c.— (IIpodeccronanpHoe
oOpa3oBaHue). — ISBN 978-5-534-16767-2. — URL
https://urait.ru/bcode/531669

5. Dyzosckuui, A. @. [IpoexTupoBanne u pa3paboTka web-TIprIokeHnit: yaeOHOe
nocobue mus By3oB/ A. @. Tysosckmit. — MockBa: WM3marenscTtBOo FOpaidT,
2023. — 219 ¢. — (Bwicmee obpazosanue). — ISBN 978-5-534-16300-1. — URL
: https://urait.ru/bcode/530767

6. Coxonosa, B. B. Pa3paborka MOOWUJIBHBIX MNPUIIOKEHUN: ydeOHOe mocolue st
cpenHero mpodeccuonansHoro obpaszoBanusi/ B. B. CokomoBa. — Mocksa:

UznarensctBo FOpaiit, 2023. — 160 c. — (IIpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-16868-6. — URL : https://urait.ru/bcode/531931

0) 1OIMOJTHUTEJIbHAA:

1. Crapran-raiig : Kak Ha4ath U... HE 3aKPBITh CBOM HHTEPHET-OM3HEC / TIO
pen.M. 3o6uunoi. — Mocksa : Anbniuna [Ta6aumep , 2015. — 9BC
Alpina Digital. - URL: https://finunivers.alpinadigital.ru/book/1448 (nata
obpamenus:15.06.2022). - TekcT : 37eKTPOHHBIH.

9. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOM
CeTH

«AHTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHM S AMCIUILIUHBI

1. MudopmanrionHo-o0pa3zoBaTenbHblil nopTal GUHAHCOBOTO YHUBEPCUTETA
npu [IpaButenbctBe Poccuiickoit @eneparuu http://portal.ufrf.ru/

2. Caift menapTaMeHTa aHalln3a JaHHBIX, TPUHATUS PEIICHUI 1 (PMHAHCOBBIX
TEXHOJIOTUH.

3.0nektponHas  OubOnmuotexka  ®PuuaHcoBoro  yHuBepcutera  (Ob)
http://elib.fa.ru/(http://librarry.fa.ru/files/elibfa.pdf)

4, TOCT P 51840-2001. [Ilpoecpammupyemvie kommposnepol. QObuwue
NOJIOHCEHUS] u @YHKYUOHAIbHBIE

xapaxmepucmuxu.http://docs.cntd.ru/document/gost-r-51840-2001

5.0nektponnas  Oubnmmorexka — ®uHaHcoBoro  yHuBepcutera  (Ob)
http://elib.fa.ru/  (http:/library.fa.ru/files/elibfa.pdf) DnexrponHo-OMOIHOTEUHAS
cucrema BOOK.RU http://www.book.ru

7. DNeKTPOHHO-O0MOIMOTeYHas! cucTemMa «YHUBEPCUTETCKasi OuOIMoTeKa
OHJIAMH)» http://biblioclub.ru/
8.  DnexTpoHHO-OMOIMOTEYHAs cucTeMa Znanium

http://www.znanium.com

14


https://urait.ru/bcode/531669
https://urait.ru/bcode/530767
https://urait.ru/bcode/531931
http://portal.ufrf.ru/
http://elib.fa.ru/
http://librarry.fa.ru/files/elibfa.pdf)
http://librarry.fa.ru/files/elibfa.pdf)
http://docs.cntd.ru/document/gost-r-51840-2001
http://elib.fa.ru/
http://library.fa.ru/files/elibfa.pdf)
http://library.fa.ru/files/elibfa.pdf)
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/

9.  DuexTpoHHO-OMOIMOTEeYHAS cucreMa u3aaTeabcTBa «JIaHb»
https://e.lanbook.com/

10. DIeKTpOHHO-6MONMOTedHAss  cucTeMa  m3gatenbcTBa «KFOPAMTY
https://www.biblio-online.ru/

11. Hayunas snekTpoHHas 6uoimoreka eLibrary.ru http://elibrary.ru

10. MeToanueckne ykazaHus s OO0y4alolIUXCS 1O  OCBOCHHIO
AUCHUTITMHBI

CamocrosiTenbHass ~ paboTa  CTYAEHTOB  IPOXOJUT  ayJUTOPHO U
BHEAYJUTOPHO.

OpFaHPIBaI_[I/II/I CaMOCTOSITEJIbHOM pa60TI>I CIIYKUT yq€6HO-T€MaTI/I‘IeCKI/If/'I

IIaH U3YUYCHHA JUCHUHIIINHBI. B stom mnane YKa3zaHa TCMaTHUKa

HGKHHﬁ, IMPAKTHYCCKUX SaHHTHﬁ, BOIIPOCBI M 3adaHHA OJIA CaMOCTOATCIBHOI'O
N3Yy4CHUAI.

11. TIlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMbIX
IPU OCYLIECTBJICHMH 00pPa30BaATEILHOIO IpoLecca IO JAMCHUILIMHE,
BKJIIOYAsl MepevYeHb He00X0AMMOro NpPOrpaMMHOIO olOecrneyeHusl U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JUIIEH3UOHHOTO TPOTPAMMHOT0 00eCTIeUeHUs
Omnepanuonnas cuctema. [laket opucHbIX TporpaMm. AHTUBUPYC
Kaspersky
11.2. CoBpeMeHnHble npodeccroHanbHbIe 0a3bl JaHHBIX U MH(HOPMAIIMOHHbBIE
CIIPaBOYHBIE CUCTEMBI
1. UndopmarmonHo-mipaBoBas cuctema «l apant»
2. Uadopmarnmonno-npaBoBas cucrema «Koncynsrant [1nrocy
3. Dnekrponnas suImKIoneaus: hitp://ru.wikipedia.org/wiki/Wiki
4.CucreMa  KOMIUIEKCHOTO  packpeitTusi  uHbopmamuu  «CKPUH»
-http://www.skrin.ru/
11.3. CeprtudunmpoBaHHbIe TPOrPaMMHBIC U allapaTHBIE CPEJICTBA 3AIIUTHI
nH(pOpMAaIUU — HE IPEAYCMOTPEHBI

12. Omnucanune MaTepPUAJIbHO-TEXHUYECKOM 0a3bl,
HE0OX0AUMOM VISl OCYLIeCTBJIEHHSI 00Pa30BaTeJIbHOIO Impoiecca Io
AUCIHUININHE

KOMHBIOTCpHBIﬁ KJ1aCC IJIA IPOBCACHHA 3aHATHH.
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http://www.biblio-online.ru/
http://elibrary.ru/
http://ru.wikipedia.org/wiki/Wiki
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