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Pabowass mnporpamma pucuurummael «TexHomorum wuntepuer-semeit (IoT)» s
oOyuarouuxcs 1o HampasieHuto noarotoku 27.03.05 MunoBatuka (IIpoduis: Yupasienue
IpoeKTaMd  LIHU(POBOH  SKOHOMHKHM)  COCTaBJIeHa Ha  OCHOBaHHH  DelepanbHOrO
roCyJapCTBEHHOI0 00pa30BaTEJIbHOTO CTaHJApTa BBICIIEr0 00pa3oBaHUs — OakajaBpuar Io
HanpasJleHHIO noarotoBku 27.03.05 MuHHOBaTHKa, YTBEpXKIEHHOTO MpUKa3oM MHUHHCTEpCTBA
HayKH{ U BeIcuiero oopaszoBanus Poccutickoit @enepanuu ot «31» uronst 2020 r. Ne 870 (¢ u3Mm. u
qomn.), Ilopsnxa opraHuM3alMy W OCYIIECTBJICHHS 00pa30BaTEIbHON JIEATEIBHOCTH 10
oOpa3oBaTeNbHBIM IIpOIpaMMaM BBICIIET0 00pa3oBaHMS — IporpaMMmaM OakajiaBpuara,
IporpaMMaM CIEeNUajJuTeTa, NIporpaMMaM  MarucTpaTypbl, YTBEPXKIECHHOTO IIPUKA30M
Munucrepcrsa Hayku U BbIciiero obpasosanusi Poccuiickoit @enepanuu ot 06 anpens 2021 r.
Ne 245 (c u3M. u J1011.), B COOTBETCTBHH C y4EOHBIM IIJIAHOM, YTBEPXKICHHBIM Y YE€HBIM COBETOM
OI'bOY BO «loul'Y» nis nabopa 2024 rona.

Pa3paboruuk:
3aB. kadeapoit OuzHec-uHPOPMATHKH, |
JIOKT. 9KOH. HaykK, mpodeccop T.0. 3aropnas

Pa6oyas nporpammMa ono6peHa Ha 3aceaHuu KadeIpbl On3HeC-HHPOPMATHKH.
[Iporoxoin ot 26.03.2024 r. Ne8

3aBenyromui kageapoi @//' T.0. 3aropnas

COI'NTACOBAHO:

JlexaH y4eTHO-(pHHAHCOBOTO (aKyJibTeTa H. B. Anekceenko
28.03.2024 r.

VuyeOHO-MeToANYEeCKas] KOMUCCHSI YUETHO-(PUHAHCOBOYO (haRyIbTeTa.
[Iporokoin ot 27.03.2024 1. Ne 7. '
[Ipencenarens A. A. briaxeBuu

PykoBoaurens ocHOBHOM mpodeccHoHaTbHOIM

o0Opa3zoBareIbHON MPOrPAMMEI,
II-p 5KOH. HayK, pod. _—  T.0. 3aropnas
26.03.2024 r.
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1. MECTO JUCHHUILIUHBI B CTPYKTYPE OEPA3OBATEJIBHOM
INPOI'PAMMBI

1.1. TpeGoBanus K npeaBapuTeIbLHOM MOAr0TOBKE 00y4yarouuxcs,
Npe/ilIeCTBYIOLIME M CONMYTCTBYIOIIME JHUCIUILUINHBI, HA KOTOPBIX 0CHOBBIBAETCS
H3Yy4YeHHe TAHHOM:

«ba3zel nanHbIX», «\Web-texHonoruu u web-au3aiin», «\Web-nporpaMmmupoBanues.

1.2. lucuMninHbl, KypcoBble padoThbl U MPAKTHKH, 1JI51 KOTOPbIX 0CBOEHHE TaHHOM
AUCIHUTUINHBI HE00X0IUMO KAaK MpeaIIecTBYIOIIee
«CHCTeMBbl ~ MCKYCCTBEHHOTO  HMHTE/UICKTa»,  «YmpaBieHnue WT-mpoekramMmu U
nporieccamu», «Opranu3zaius Ou3Heca B cepe BBICOKUX TeXHONOruin», «I{uppoBoit MapKeTHHT
U colMabHbIe ceTn», «Digital-rexHomoruu B ”HHOBATHKE.
KypcoBast paboTa mo ymnpaBieHHIO IpoekTaMu, BeimyckHasi KBanupuKanuoHHas padora
(mumiomuas padota).

2. OIIMUCAHHUE JUCHUIIJIMHBI

2.1.00masi xapakTepucTHKA

HaunmenoBanme mokaszarest 3HaueHue MoKasaTess
HasBanue oOpa3oBaTesibHON POrpaMMbl 27.03.05 NnHoBatuka (ynpaBieHue
pOeKTaMu H(POBOI SIKOHOMHUKH )
[udp 1 Ha3BaHUE B COOTBETCTBUU C Bb1.B.O/1.11 TexHonoruu HHTEpHET-BELIEH
y4eOHBIM TUIAHOM (1oT)
Yactp 00pa3oBaTeIbHON MPOrPaMMBbI b1.B.O/] be3anbrepHaTHBHbBIE JUCHUTLIMHbI
KonmuecTBo 3a4eTHBIX ¢uHMIT / BCEro 4acoB 3/108
2.2.Pacnpesnesienne 4acoB no ¢gopmMaM U nepuojaam ooydeHus
OO1ee KOIMYECTBO YaCOB
Dopma 3 § ; CamoCTos- o
o6yeHns ) = JeKIU- | nabopa- | MpaKkTU- | TEIbHON BCEro opMma
8 | OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 3 5 17 34 - 57 108 3a4er
oo 3 6 6 : 96 108 | sauer

3. IEJH JUCLHUINJIAHBI

JucnuniavHa NOCBSIIEHa M3YyYEHUIO OCHOBHBIX IPUHLMIIOB MOCTpoeHUs MHTepHeT
Bemieit (IoT). B conepkanue OUCHUIIMHBI BXOAST OCHOBHBbIE HampaBiieHus pa3Butus [oT-
YCTPOKMCTB, 3JeMeHTHON 0a3oi ycrpoiictB loT; mporokonoB oOMeHa wHMOpMaIuein MexIy
YCTPOMCTBAMH M METOJIOB arperaiiui U OOpaOOTKM JaHHBIX, IMOJYYEHHBIX OT YaJICHHBIX
yCTpoiicTB. B Xome u3ydeHHs] CTyACHTHI MOMY4YaloT 3HaHUS O 0a30BBIX MpPUHIHMIAX cOopa
uHpopMmanuu, ee mepegaye M 00pabOTKe M MNPUOOPETAIOT HABBIKM, HEOOXOAUMBIE [UIs
npaktuueckoro nocrpoeHus MurepHera Beueil. [lonydyeHHble 3HaHUS MO3BOJISIOT MPABUIIBHO
OPHEHTHPOBATHCSI B MHOT'000pa3nuu BBIMTYCKAEMBIX U MPEIJIaraeMblX MPOrpaMMHO-aNapaTHbIX
cpencts [oT.

Lenv uzyuenus oucyunaunsl sBIgeTCS GOPMUPOBAHUE TEOPETHUECKUX U MPAKTUUECKUX
HaBBIKOB TIO0 pa3paboTKe HaJIeKHBIX, KaueCTBEHHBIX cucTeM Ha 0aze loT ycrpoiictB C
MPUMEHEHUEM COBPEMEHHBIX TEXHOJOIMH MPOrpaMMHPOBAHUS.
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N3yuenue ammapaTHOro M mporpamMmHoro ooecnedenue [oT; mMeromoB mnoaxio4YeHHs
JAaTYUKOB U aKTyaTOpP; OCHOBHBIX IPOTOKOJIAX Mepeadu JaHHbIX; crocobax cOopa, XpaHEHUS U
arperalyy JaHHBIX OT yAaJeHHBIX ycTpoucTB. OCBOEHHE IPOTOKOJOB OOMeHa MH(popManuen
MEX]ly YCTPOMCTBaMU U METOJIOB arperauuu u o0paboTKU JaHHBIX, OTYYEHHBIX OT YAAJIEHHBIX
ycTpoiicTB. IIpuoOpereHrne HaBBIKOB BbIOOpa A(P(EKTHBHBIX CIIOCOOOB peanu3alid CTPYKTYP
cuctembl Ha 6ase loT-ycTpolicTB npu perieHuu npodeccuoHaabHbIX 3a/1a4.

B pe3ynbTaTte 0CBOSHMS U CIUILIMHBI y CTYJIEHTA JIOJDKHO OBITH C(OPMUPOBAHO 3HAHUE:
00 ammapaTHOM M mporpaMMHOM obecnedeHue loT; meromax MOAKIIOUEHUS IAaTUYUKOB H
aKTyaToOp; OCHOBHBIX MPOTOKOJAX Mepefadyn JaHHBIX; crocobax cOOopa, XpaHEHUs W arperamuu
JAHHBIX OT y/IaJEHHBIX YCTPOICTB.

B pesynbrate W3ydeHHs AUCLMILIMHBI CTYIEHTHl JIOJDKHBI OBJAAETh CIEAYIOIUMU
YMEHUSIMH: METOJJaMH pa3paboTku cucteM Ha 0aze [oT-ycTpoiicTB; MPOEKTUPOBAHUS CTPYKTYPHI
U apXUTEKTYphl cucteM Ha 0aze [oT-ycTpoiicTB ¢ UCTIOIb30BaHUEM COBPEMEHHBIX METOAOJIOTHl;
BbIOOpa 3P PEKTUBHBIX CIOCOOOB pealM3allii CTPYKTYp cHUcTeMbl Ha 0asze l0T-ycrpoiicTB mpu

pemieHun  MpPoQecCrOHATbHBIX

3a1ad4.

PesynbraTom

OCBOCHHUA JUCHUINIIMHBI  SABJIACTCA

HpHOGpCTCHI/Ie IMPAKTHYCCKHUX HABBIKOB ITOCTPOCHUS IoT-cucrem.

4. KOMIIETEHIUU OBYYAIOLIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA KOMIIOHEHTA OBPA30BATEJBHOM MMPOT'PAMMBI, UX
NHANUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA

O6menpodeccuoHaabHbIE
KOMIICTCHIIUN

Nuaukatopel

PesynbraThl 00yueHus

ITK -4 Cnioco6HOCTH
AHAJIM3UPOBATh U

W CIIOJIb30BaTh JAHHBIE
nudpoBOro ciesa B
YIpaBJICHHUH MMPOEKTaAMU
nHpOpMaTH3ALNH U
CO3JIaHMS SJIEKTPOHHBIX
OpeanpUsITHI

[IK 4.1. [IpoBoauT
aHaJIU3 PbIHKA
BBIYUCIUTENHHOTO
00opyI0oBaHU,
CHCTEM XpaHEHUS
TaHHBIX U
HH(]paCTPYKTypHBIX
peLIeHN LIEHTPOB
00pabOTKH TaHHBIX.

[1K-4.1.1 3uaTh NpUHIKIBI OPraHU3aIuN
u pyHKIMoHupoBaHus «MHTepHeTa
BEIIE.

[TK-4.1.2 Ymets pa3oupartbes B
cymectByromux [oT-TexHonorusax u
MPUMEHSITh KX K KOHKPETHBIM 00BEKTaM.

[1K-2.1.3 Ymersb pa3dbupartbces B
IPOrPaMMHOM OOECIIE€UeHUN JIIsS
paspabotku loT cucrem.

[1K-4.2. Anamasupyer
TEKYIUH ypOBEHb
HUH(pPaCTPYKTYPHBIX
peueHui
IPEIPUSTUS

[1K-4.2.1 3HaTh OCHOBBI TEOPUH
noctpoenus loT-cucrem ¢
HCI0JIb30BAaHUEM MAaTEMAaTUYECKUX U
(bu3NYECKUX B3aUMOCBS3€il 00bEKTOB U
IPOrpaMMHBIE CPEbI ISl pabOThI C
JIOTUYECKUMU KOHTPOJIEPAMH U
OCHOBHBIMHU OTJIaIOYHBIMH IIJIATAMHU

(Step 7, WinCC, Arduino)

[1K-4.2.2 36aTh NPUHIMIIEI TOCTPOCHHS
MOieNed B IPOrpaMMHBIX cpefax Jls
PabOTHI JIOTHYECKUMHU KOHTPOJIEPAMU U
OCHOBHBIMH

ITK-14 CniocoOeH BBISBIISATH
€CTeCTBEHHOHAYYHYIO
CYIIHOCTh TTPOOIIEM,
BO3HUKAIOIIUX B XO/I¢
npo¢eccroHaIbHON

[1K-14.2 ®opmupyer u
000CHOBBIBACT
BapHaHTHI
TEXHOJOTHYECKOT0

[1K-14.2.1 3HaTh NPUHLHUIIEI TOCTPOCHHUS
Mojiesiel B TPOrpaMMHBIX cpeax AJis
paboThI JIOTHIECKUMHU KOHTPOJIJIEpAMHU U
OCHOBHBIMHU OTJIaJIOYHBIMH TIJIATAMU

(Step 7, WinCC, Arduino)




JACATCIIBHOCTU B obnactu
MOJCIMPOBAHUA U aHAJIM3a
CIIOKHBIX €CTCCTBCHHBIX U
HNCKYCCTBCHHBIX CUCTEM

[1K-14.2.2 Ymeth paboTaTh C
POrPaMMHPYEMBIMHU JIOTHY €CKUMHU
KOHTPOJIJIEpAMHU ¥ OCHOBHBIMU
OTJIAJOYHBIMH TuTaTaMu (Siemens
Simatic, Arduino) u pa3pabaTbIBaTh
MaTeMaTUYECKUE MOJIENHU C X
UCIIOJIb30BaHUEM.

5. MPOTPAMMA JUCHUITJIMHBI

IlopsinkoBbIii HOMEp U
TEMA

KpaTKOC coaepkaHu€e TEMbI

CooepoicamenvHolilt MOOYab [

Tema 1. Beenenue B
«HTEepHeT Bewen»

[Tonstre «MHTepHET Beel». [IpuMepbl 1 OCHOBHBIE 00JIaCTH
npuMeHenus «MHTepHeTa Beniei». OTpaciaeBble BEpTHKAIN,
KOTOpPbIE HCNOJb3YIOT TeXHOJoruu «MHTepHera Bemen».
OTimuuTenpHble 0COOEHHOCTH yCTpoiicTB «VHTepHETa Beei»
KOMMEPYECKOr0o NPUMEHEHUSI OT MOTPEOUTEIHCKOI'0 IPUMEH EHUS.
Hcropus nossiieHns u pazsutus «/IHTEpHETA BElen».

Tema 2. CeTeBrle
TEXHOJIOTUHU U
«utepHet Bemeit»

Pounb cereBbix monkmoueHnii B «MHTepHere Bewei». [IpoBoansie
u OecipoBo/iHbIe KaHaubl cBsi3u. [IpoTokomnsl IPv4 u IPV6.
[Ipununel nOoAKIIOYEHUS YCTPOMCTB B CETh U CIIOCOOBI IEpeiaun
uHpopmaruu. CereBbie TOMOJIOTUH, IIPUMEHSIEMBbIE JJIs
MOJKJII0YEHHSI KOHEUHBIX YCTPOICTB B CETh. becnpoBogHbIE CETH
Wi-Fi. Texunonoruu ZigBee u ee ocodennoctu. TexHOIOTUs
Bluetooth Low Energy u ee oco6ennoctu. LPWAN -
9HEProdGpGeKTUBHBIE CETH JAJTBHET0 pajnyca AeHCTBUS

CooepoicamenvbHulil MOOYIb 2

Tema 3. O6pabotka
naHHBIX B «AHTEpHETE
Beueii»

[Tpumepsl cobupembIx U 00padaTeiBaeMbIX JaHHBIX B 10T -
cucremax. bonpsimme lannsie (Big Data). OcHoBHBIE
XapakTepucTuku bonpmmx J[aHHBIX: 00BEM, CKOPOCTB,
Pa3sHOPOJHOCTb, JOCTOBEPHOCTD, LIEHHOCTh. CpencTBa u
MHCTPYMEHTHI cTaTu4eckoil 00paboTku naHHbIX. Cpenctea u
UHCTPYMEHTBI TOTOKOBOI 00paboTKky naHHbIX. CpencTsa u
MHCTPYMEHTHI XPAaHEHUs JaHHbIX. PA3HOPOAHOCTH U CEMAaHTHKA
naHHbIX. [Ipumenenue cpeacts Cemantuueckoro Beba mis
CO3IaHUA €IMHON ceMaHTH4Ueckoil moxeiu B IoT -cucremax.
[Ipumenenue cpencts Mammunoro O0yuenus aijis 00paboTKu
JTAHHBIX.

Tewma 4. [Ipumenenue
00JTa4YHBIX TEXHOJIOTUH 1
CEpBUCHO-
OPEHTHPOBAHHBIX
aApXUTEKTYp B
«MuTepuere Beneity.

CepBUCHO-OPUCHTHPOBAHHBIC APXUTEKTYPHI, UCTOPUS PA3BUTHSI.
OO6nmaunble BeraucieHus. Kinaccudukamus 1 OCHOBHBIE MOISITH
00J1a4HBIX BBIUKCICHUN. POJIb 001auHBIX BBIYUCIICHUH B 00paboTKe
Y XpaHEHUHU JIaHHBIX, TonydaeMbix oT [oT-cucrem. [Tpumepsi
00J1a4HBIX TIATGOPM U CEPBUCOB JIJII 00PAOOTKU U XpaHCHHS
JIaHHBIX, mosty4aeMbIx oT loT-cuctem.

Tema 5. Apxurektypa u
0€30I1acCHOCTh peIleHH
«HTepHeTa Bemen»

VYpoBHHU apxuTekTypbl «MHTEpHETa Bemen». KoMIoHEeHThI
apxuTekTypbl «MHTEepHEeTa Bemiei». ICTOUHUKN TaHHBIX
«uTepHeTa Bemel». MammuaHoe o0ydenne B «IHTepHeTe Beme».
Crnioco6w1 nepenaun qaHHbIX B «IHTEpHETE Beniei». bezonacHocth
«uTepHeTa Bemeny. TexHonornueckue TpeH ibl B 00JacTi




6

«/HTEpHETA BEIIEH».

Tema 6. CepBuchI,
MPHIIOKEHUS U OM3HEC-
mozaenu «MHTepHera
Bemeii».

[IpyHLMIIBI TPOEKTUPOBAHUS U CO3AAHMSI I10JIB30BATEIbCKUX
NPUIIOXKEHUH U cepBUCOB Ha ocHOBe [oT -cuctem. I1yTh oT [0T -
IPOTOTHUIA 10 3aKOHYEHHOT 0 MPOAYyKTa (cepBuca). O630p 6usHec-
MoJieneH, MPUMEHSEeMBbIX 111 KomMmepuuanu3anuu [oT -nmponykTos.
OcHoBHBI€ TpeHABl B pa3BuTuu «MHTepHeTa Bemieii» B Poccuiickoit
denepanuu U MUpe

CooepoicamenbHolil MOOYIb 3

Tema 7. AnmapatHoe
obecrieueHue
«MHTepHeTa Bemen»

Poins anmapaTtHoro o0ecneueHust B apxutektype «HTepHeTa
Bemeii». Buasl annmapatHoro obecnieuenus «HTepHeTa Berein».
[Tporpammupyemsie goruueckue koHTposuieps! (IJIK), natunkwy,
UCIOJIHUTENBHBIE yeTporicTBa. [logkimouenne natynkos K [1JIK u
MHUKPOKOHTpoJuIepaM. O3HaKOMIJIEHHE C BUIaMH JTATYNKOB H
UCTIOJIHUTEIBHBIX YCTPOHCTB. O3HAKOMIICHHE C IJIATaMU JIJIS
pa3pabotku Arduino Ha 6a3e MUKPOKOHTpOJUIepoB. O3HAKOMIICHHU €
c muHeiikoii [TJIK Siemens

Tema 8. [Iporpammuoe
obecrieueHue
«utepHera Bemeii»

Poins mporpammHoro obecrieyenus B apxutekType «lHTepHera
Bemeit». Buasl nporpammuoro obecrieuenust «MHTepHETa BEIIESH».
OcHOBBI paboThI cO cpenoit mporpammupoBanus Arduino u
smysTopoM Proteus. 3arpy3ka mporpaMM B MUKPOKOHTPOJLIED.
OcHoBbI paboTsl co cpenoit mporpammuposanus [TJIK Step 7 u
cumyssitopom S7-PLCSIM. 3arpyska nporpamwm B [1JIK.

Tema 9. Peanmnzanus
npoekToB «MHTEepHETa
Benieii»

ITpumep npoekra BHenpeHus «HTepHETa Bemmen» 11 MOIEPKKI
JOCTYKEHUSI OM3HEC pe3yiibTaTa opranu3anuu. CTOPOHBI IPOEKTA.
3agauu npoekTa. DTansl npoekra. Cpoku npoekTa. bromxer
npoekrta. Kpurepuu ycnexa npoexra.

6. CTPYKTYPA U COAEP KAHUE JNCHUIIJIMHBI

6.1.®opma obyueHust — 04HasA, Kypc — 3, cemecTp — 5

HanmenoBanmus pa3aciioB U TEM

KomunuectBo yacos

Benteit»

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Bcero
Tema 1. Beenenue B «MIHTEepHET Beliei» 2 4 6 12
Tema 2. CereBbie ’feXHOJIOFI/II/I 5 5 4 5 19
«nTepuer Bemein»
Tema 3. O6pabotka nanubix B «MlHTEpHETE 9 4 6 12

Tewma 4. [Ipumenenne o0IagHBIX
TEXHOJIOTUHA U CEPBUCHO-OPECHTUPOBAHHBIX 2 4 6 12
apxutektyp B «HTEpHETE Bemei».

Tema 5. ApxurekTypa u 6€30macHOCTb

«MHTepnera Bemei»

. . 2 4 6 12
pemennii «MlHTepHeTa Beein»
Tema 6. CepBHCHI, TPUIIOKEHHUS U OM3HEC-
. 2 4 6 12
Monemu «MHTepHera Beniei».
T LA
ema 7 HHapaTH?e obecrieueHue 5 4 6 12
«IHTEepHEeTa BElle»
Tema 8. [IporpamMmHoOe obecrieueHme
. 1 2 6 9
«MuTepuera Bemeit»
Tema 9. Peanu3zanust npoexkToB 5 4 9 15




HaumeHnoBauus Pas3aciioB U TEM

KomnuectBo yacoB

Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
NTOT'O ITO KOMITOHEHTY OITOII 17 34 57 108
6.2.@opma o0yueHust — 0UYHO-3204HaA, Kypc — 3, ceMecTp — 6
KoismmuectBo yacos
HamveroBarus pa3esos 1 Tem Jlext. | Jla6op. | Ilpakt. | CPC+K | Bcero
Tewma 1. Beenenue B «IHTEpHET Bemen» 1 10 11
Tema 2. CereBble TEXHOJIOTUH U 1 1 10 12
«nTepuer Benen»
Tema 3. O6paboTka naHHbIX B « IHTEpHETE 1 1 10 11
Bemeii»
Tewma 4. [IpumeneHnue 00J1a4HbBIX
TEXHOJIOTUH U CEPBUCHO-OPEHTUPOBAHHBIX 1 10 11
apxutektyp B «HTepHEeTE Bemeiy.
Tema 5. ApxutekTypa u 6€30macHOCTb 1 10 1
peumienuii « THTEpHETA BELIEH»
Tema 6. CepBuchl, MPUIIOKEHUS U OU3HEC- 1 1 10 19
mogaenu «MHTepHeTa Bemei».
Tema 7. AnmapaTHoe oOecrieueHHE
«MHTepHeTa Beniein» 1 1 10 12
Tewma 8. [IporpammHuoe oGecrieueHne 1 13 14
«MuTepuera Bemei»
Tema 9. Peanuzanus npoekToB 13 13
«utepHera Bemeii»
NTOT'O ITO KOMITOHEHTY OIIOII 6 6 96 108

7. OOEHOYHBIE MATEPHUAJIBI (CPEACTBA) VIS TEKYHIET'O KOHTPOJIA
YCHEBAEMOCTH, TPOMEXYTOUYHOM ATTECTALIUU

7.1. KoHTpO/IbHBIE BONIPOCHI

1. Uctopust co3nanus u pa3Butusi «MHTepHEeTa Bemen».

2. Apxutektypa «/HTepHETa Belei»

3. Tunoseie npoekTsl «MHTEpHETA BELIE».
4. Texnonoruyeckue TpeHabl B o0nactu «MHTEepHEeTa Bewen».

5. bezonacHocTh «MHTEpHETA BELIEH».

6. HpI/IMepr HCIIOJIb30BaAHUA THIIOBBIX PEryjAiTOpOB B CHUCTEMAX daBTOMATHU3allUH B

«HTEepHEeTE BEIE».

7. IlpuMepbl MCMOIb30BaHUS TUIOBBIX (PUIIBTPOB MpU aHaIW3€ AaHHBIX B «HTepHeTe

BEIEiT».

8. IIpumepsl UCIOJIB30BAaHUSI METOJOB MJCHTU(DHUKAIIMKA W AUArHOCTHKU B «MHTEepHETE

BELLIEN»,

9. IIpuMeps! UCHIOTB30BAHUS METOJJ0B MAITMHHOT0 00y4eHus B «IHTepHETE Beei».

10. CtpyxTypa muatsl Arduino.

11.CtpykTtypa smymnsitopa Proteus Arduino.

12.Komanns! 1 o0ubmmorexkn Arduino.

13.WnTtepdeiice u nutanue miatsl Arduino.
14.CunTtakcuc u cTpykTypa Kozaa B Arduino.
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15.1IudgpoBbie BXOAbI/BBIXOABI. AHAJIOTOBBIE CUTHAJIBI ATkl Arduino.

16.Tunel JaHHBIX, IEPEMEHHBIE IPU ITporpaMMupoBanuu Arduino

17.Martematudeckue onepaluuy npu nporpaMMmuposanuu Arduino

18.MaccuBbl pu nporpammupoBanuu Arduino.

19.CpaBuenus u ycnoBus. Luknel. Ctpoku. @yHKIMM npu mporpaMmupoBanun Arduino.

20.00BeKTHI U KJIACCHI TP MporpaMMupoBaHuu Arduino.

21.MouuTops! mopta 1 GyHKIMH BpeMeHu B Arduino.

22.1INM-curnan. AnnapatHble IpepbIBaHUS IPU IPOrpaMMupoBaHuu Arduino.
23.TUJIK SIMATIC S7-300. O6nacth mpuMeHneHusi. OCHOBHBIEC XapaKTEPUCTUKH.
24.Cucrema BBoga-eiBoa [IJIK SIMATIC S7-300.

25.Anpecamus monyeit B [TJIK SIMATIC S7-300.

26.0cnoBbl nporpammupoBanus Ha STEP 7. Tunst 6110k0B. CTpyKTypa Ip OrpaMMBl.
27.Monaymu B IIJIK SIMATIC S7-300.

28.IIporpaMMupoBaHHEe CUCTEMHBIX (DYHKLUH B akere Step 7.

29.0cHOBHBIE SI3BIKM TPOrPaMMUPOBaHMS B TlakeTe Step 7.

30.ITporpammupoBaHue peryisTopoB B nakere Step7.

31.IIporpammupoBanue GyHKUMNA U (QYyHKIIMOHAIBHBIX OJIOKOB B 11akere Step7.

32 IlporpammupoBaHre MaTeMaTudeckuX QyHKIUM B makeTe Step7.
33.IlporpammupoBanue oruueckux (pynkumii B makere Step7. 34.IlporpammupoBaHue

TaliMepoB B nakeTe Step7.

35.IIporpaMmmupoBaHue CYETYMKOB B makeTe Step7.
36.Coznanne npoektoB B SCADA WinCC.
37.Pabota ¢ cumynstopom S7-PLCSIM.

8. PACHPEJIEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT OBYYAIOHIUECSA

OO6mas oleHka 3HAHUN OOy4arolUMXcs MO JUCHUILIMHE mpoBoauTces mo 100-6amibHOM

IOKaJIC UCXOAA U3 MAKCUMYMa, IPUBCACHHOT O B Ta6JII/II_Ie HUKC.

MaxkcumanbHOE KOJIMYECTBO OalIoB
dopma KOHTPOJIA
3a ognHy pabory Bcero
Texymuii KOHTPOJIb:
nabopatopHbie paboThl (Tema 1-5) 5 30
naboparopHbie padboThI (Tema 6-11) 5 30
[TpomexxyTouHas aTTecTanus 3ayer 40
Htoro 3a cemectp 100

OpranmzanmoHHo-ydeOHast paboTta B ayAUTOPUU OLIEHUBACTCS Ha OCHOBE TaKUX

KPUTEPUEB KaK TOCEMAEMOCTh 3aHATHH, CBOEBPEMEHHOE M KAaue€CTBEHHOE BBIMOJHEHUE
JOMAlIHUX 33/IaHUH, aKTUBHOCTh BO BpPeMsI ITPOBEACHHS JEKIIMOHHBIX U MPAKTHUYECKUX 3aHATUN
(ydactue B 00CYXKJ€HUH TEKYIIEro 1 MpoWeHHOr0 MaTepHraa, perieHne 3a1ay 1 T.11.).

ConepxaresibHbIE
Aep Bua padorsl Banabl
MOJYJIH
OpranuzannonHo-y4eOHas  pabora  oOyuwaromerocss B 5
ConepxaTenbHbIH |avanToDUK
MOTYTTh | CamocrosiTenbHas paboTa 5
Hroro 10
Conepkatenbupiii |OpraHnzaloHHO-y4eOHass  paboTa  oOydaromierocs B 5
MOJYJb 2 ayAUTOPUH
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CamocrositenbHas padoTa 5
MonynpHas KOHTpoOJbHAs paboTta 30
HTtoro 40
OpranuzannonHo-y4ebHas  pabora oOyuwaromerocss B 5
ConepxaTesbHbI |ayUTOPUH
MOy JIb 3 CamocrosiTenbHas pabora 5
Hroro 10
3a4er 40
OOumii nTor 100

CooTBercTBUE 0AJUIOB OIIEHKE

Ko1ecTBO GallIon O1reHKa 110 NATHOAJUILHON IITKajIe
w3 100 ECTS | DxkzameHn, nuddepeHnpoBaHHbIHI 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOHIo 3a4TEHO
70-74 D YIIOBJICTBOPHTEIHHO 3aTCHO
60-69 E 3a4TEHO
35-59 FX HEYOBIIETBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECHHEYEHHME OBPA30OBATEJIBHOT'O NTPOLECCA AJIA JIMI C
OI'PAHUYEHHBIMMU BO3ZMOXKHOCTSAMMU 310POBbSA U UHBAJINIOB

B xozxe peanu3zanuu AUCUMIUIMHBI UCMONB3YIOTCS CIEAYIONNE TOTMOTHUTEILHBIE METOIbI
00y4YeHHsI, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAI[UU 00yUYaIOIIUXCS B
3aBUCUMOCTH OT UX WHIUBUAYaJHHBIX OCOOEHHOCTEH:

1) JUTSL CJIETIBIX U C1a0OBUISIINX:

- nexkuuu  OQOPMIIIOTCS B BHJAE JJICKTPOHHOIO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIBI0 KOMITBIOTEPA CO CIIEIUATU3UPOBAHHBIM MPOrPaMMHBIM 00€CIICUCHHUEM;

— JUIS  BBIIOJHEHWsS  3aJaHUsS TNPU  HEOOXOAMMOCTH  TMPEAOCTaBISETCS
YBEJIMYHMBAIOIIEE YCTPOHCTBO; BO3MOXKHO TAaK)KE MCIOJIB30BaHNE COOCTBEHHBIX YBEIMUYUBAIOIINX
YCTPOMCTB;

- MMCbMEHHBIE 3aJJaHUs 0()OPMIIIIOTCS YBEIMYEHHBIM IPUPTOM.

2) JUTS TIIYXUX U CIa0OCIbIIAIINX:

— JeKIu 0(GOPMIIAIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 3aJIaHUS BBITTOJHIIOTCS Ha KOMITBIOTEPE B MM CbMEHHOM (hopMe;

— 9K3aMEH TMPOBOJIUTCS B TNHChbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXHO
npoBelieHrue B opMe TECTUPOBAHMUS.

3) JUTS JTUT C HAPYIICHUSIMUA OMOPHO-ABUTATEIILHOTO arapara:

— nexkuuu  OQOPMIIIIOTCS. B BHJAE JJCKTPOHHOIO JOKYMEHTa, JTOCTYITHOIO C
MTOMOIIBI0 KOMITBIOTEPA CO CIIEIHATU3UPOBAHHBIM ITPOrPAMMHBIM 00€CII€UEHUEM;

- MMCbMCHHBIE 3aJIaHUSI BBITTOJHIIOTCS Ha KOMITBIOTEPE;

- AK3aMEH U 3a4eT MPOBOIATCSA B YCTHOW (DOPME MJIM BBHIMOJHAIOTCS B TMCbMEHHOMN
(dbopme Ha KOMITBIOTEPE.

[Ipn HEOOXOMUMOCTH TIpEeNyCMaTPUBACTCS YBEIMYCHHE BPEMEHH I TOATOTOBKHU
OTBeETA.

[Ipouenypa  mpoBemeHUS  MPOMEKYTOYHOW  aTTeCTAllMU I OOydYaroIIMXcs
YCTAHABIMBAETCS C YYETOM WX HWHAMBUAYAIBHBIX MCUXO(DU3HUECKHX O0COOEHHOCTEH.
[IpoMexxyTouHast aTTecTalusi MOXET IPOBOAUTHCS B HECKOJIBKO JTAIOB.
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IIpoBenenue mporenypbl OLIEHUBAHUS pE3yJbTATOB OOY4YEHUs JIONMYCKAeTcsi C
HCIOJIb30BAaHUEM U CTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecrnieunBaeTcst JOCTYN K MH(POPMALMOHHBIM U OUOIHOrpaduyueckuM pecypcam B CETH
WuTepHer mis kxaxnaoro obOydaromierocss B (GopMmax, aJalTUPOBAHHBIX K OrPaHUYEHHUSM HX
3I0POBbSl M BOCIPUATHS HH(OPMALIUU:

1) JUISL CJICTIBIX U CITAOOBUASIIHX:

— B Me4aTHOW (popMe yBennyeHHBIM HIpU(TOM;

— B (hopMe AIIEKTPOHHOI' O IOKYyMEHTA;

2) JUTSL TITYXHUX M CJTa0 OCIIBIIIAIIHX

— B reyaTHoOu popme;

— B (hopMe€ IEKTPOHHOI' O TOKyMEHTA.

3) JUIsl 00yJaromuXcsl C HapYIIEHUSIMH OTIOPHO-/IBUTATEIbHOTO anmnapaTa:

— B IIeyaTHOM (opme;

— B (hopMe AIIEKTPOHHOT O TOKYMEHTA.

10. MATEPUAJIbHO-TEXHUYECKOE OBECITIEYEHUE YYEBHOT'O
MPOLIECCA

VYyeOHnbie 3ansaTus npoBoasTcsa B ['maBHom koprnyce Jloul'V (r. Honeuk, mp. I'yposa, 6).
Jliis mpoBeneHus 1abopaTopHbIX 3aHATUN TpeOyeTcst ayAuTopus, 000pyL0BaHHAs MEJIOBOW WIIN
MapKepHOI 10CKOW, MYJIbTUM EAUMHBIN TPOEKTOP U IKPaH, HOYTOYK, KOMIUIEKT yueOHOoM Mebenu
JUId CTYyAEHTOB, pabouee MecTo mpenoaasatens. Boixogq B HMHTepHeT npoBogHONW WM C
ucnonb3oBanuem Wi-Fi.

s caMoCTOSITeNbHOM paboOThl UCHONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
HayuHnoii OuOMMOTEKH yHHBEpCUTETa W JPYTHX SJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUeCKoe obecreueHue, MPEACTaBIeHHOEe B Y4eOHO-METOAMYECKOM KaOWHETe
I'maBHOTO KOpMyca (ayn.405).

OOyuaromuecs HMMEIOT BO3MOXKHOCTb HCIOJb30BaTh yueOHbIE MaTepuaiabl IO
JTUCHHIUTMHE, pa3MelieHHble Ha mnaTdopme Moodle LleHTpa amcraHIMOHHOTO 00pa3oBaHUS
OI'bOY BO «Jlorl'Y». [Ipu uzydueHnrn TUCHMILTUHBI MPUMEHSIOTCS dJIEKTPOHHOE O0yUYEHHE H
JUCTAHIIMOHHbBIE 00Pa30BaTEIbHBIE TEXHOJIOTHUH.

C wucnonp3oBaHMEM  pecypcoB  MIaTGoOpMbl  JUCTAaHLIHMOHHOTO  OOpa30BaHUS
OCYIIECTBJISETCSl TEKYUIMH KOHTPOJb 3HAHWI 0OydaloIMXCsi Ha OCHOBE TECTUPOBAHUS H
MIPOBEPKHU PE3YyJIbTATOB CAMOCTOSTEILHOM paOOThI.

11. PEKOMEHAYEMAS JIUTEPATYPA

Ocnoenasn

1. Untepuer Bemei. HMccnemoBanmmss u obnacte mpumenenus: moHorpadus / E.IL
3apamenckux, U.E. Aprembes. - M.: HUL] UHO®PA-M, 2015. - 200 c. - Pexxum pocryna:
http://znanium.com/catalog.php?bookinfo=526946

2. IIporpammupoBanue Ha s3bike C++: Yuebnoe nocodue / T.U. Hemuosa, C.1O. I'onoBa, A.H.
Tepentnes; [log pen. JI.I'. T'arapunoii. - M.: UJI ®OPYM: UHD®PA-M, 2012. - 512 c. ISBN
978-5-8199-0492-3 - Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=244875

3. Hapes, P. 1O. [IporpammupoBanue Ha s3bike Cu [DneKTpoHHBIN pecypc]| : yuebd. mocodue /
P. 1O. Lapes. - Kpacuospck: Cub. denep. ya-t, 2014. - 108 c. - ISBN 978-5-7638-3006-4-
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=510946

4. Tpunrapna, C. UnTeprer Bemieii: byaymee yxe 3aecs / C. ['punrapny — MockBa: AnbnnHa
[TaGnwumrep, 2016. — 188 C. —3ObC ZNANIUM.com. — URL:
http://znanium.com/catalog/product/1002480

5. I'mubwun, E.C. Pa3zpaboTka n3MepuTEIbHBIX CUCTEM C TPUMEHEHUEM KOHTPOJIepoB Ardunio:
yaeOHo-MeTonuueckoe mocooue / E.C. I'mubun, B. U. Yenenes. — Tonssartu: TI'Y, 2016. —
48 c. — OBC Jlanb. — URL: https//e.lanbook.com/book/140062
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6. BopoOneB, Anapeii Mropesuu. OCHOBBI TEXHOJOrMW HMHTEepHeTa Bemier [Tekcr] : yueO.-
Mmeton. mocodue / A. Y. Bopobnes, 2020. 38 c.

7. Awunpnpees, 10.C. Ilpombimnennsiii uatepHer Beuiei. / FO.C. Angpees, C.[l. TpeTbskos.-
CII6: Yuuepcuter U'TMO, 2019. - 54 c.

8. Bmemenue B obOnaunble BblumcieHuss u texuHonoruu / ['ybapes B.B., CaBympuuk C.A. -
Hoocu6..:HI'TY, 2013. - 48 «c¢..: ISBN 978-5-7782-2252-6- Pexum nocryna:
http://znanium.com/catalog.php?bookinfo=557005

Honoanumenvnasn

1. HIsapu Mapko HUurtepuer Bemeit ¢ ESP8266: Ilep. ¢ anrn. — 2e u3n., nepepad. u nom. —
(OnexTponuka) [DnexTponHsIii pecype] / Mapko IBapr, 2019. 224

2. Monk C. MeiikepctBo. Arduino um Raspberry Pi. YmpaBnenuwe nBUM)XEHHEM, U 3BYKOM
[DnexktponnsIii pecype] / C. Monk, 2017. 336 ¢

3. Kyapsimos. b.J[. Teopus wHdopmanuu: yueonuk mis By3oB / b.JI. Kyapsmos. - CII6:
[Tutep,2009. -320c.

4. MakcumoB, H.B. Texnuueckue cperncrsa mHpopmatuzauuu: yuyeoHux/ H.B. Makcumos,
T.JI. Iapreika, .M. TTonos. - 2-e u3x., nepepad. u gon. - M.: ®DOPYM: UH®PA-M, 2008. -
592c.

5. JIu, I1. Apxurtektypa uHTepHera Bemel / I1. JIu; mep. ¢ anr. M. A. Paiitmana. - M.: JIMK
IIpecc, 2019. - 454 c.: un

12. ”H®OPMALMOHHBIE PECYPCBHI

1. Hayunast osnexktponHas OubOmmoreka elibrary.ru : undpopwm.-aHamur. mopran / OOO
Hayunas snexktponnas 6ubnuorexa. — Mocksa : OOO Hayu. snextpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mata ob6pamenus: 01.01.2023). — Pexxum goctyma: ajisi 3aperucTpup.
IoJIb30BaTeNeN. — TeKCT : 3JEKTPOHHBII.

2. DnexTpoHHbI  Katamor HayuyHoit OuOGmmoTekn J{OHEIKOro rocynapCTBEHHOT'O

yauBepcutera. — Joueuk : Hb Joul'V, 1999— . — URL: http://catalog.donnu.education (mata
obpamenus: 01.01.2023). — TekcT : AEeKTPOHHBIIA;
3. YuebHUKHU u apyrue KHUTH o MaTeMaTUKe URL:

http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara obpamenus: 31.03.2023). — Pexum
J0CTyTa: CBOOOMHBIN. — TEKCT : AJIEKTPOHHBIN

4. Unrepuer-oubnnoreka Buramust Apaonmpaa  URL:  http://ilib.mccme.ru/  (mata
obpamenus: 31.03.2023). — Pexxum nocryna: cBOOOIHBIN. — TEKCT : 3J€KTPOHHBIIA;

5. Texuuueckass 6ubamoreka URL: http://techlibrary.ru/ (mata o6pamenus: 31.03.2023). —
Pexxum noctyna: cBoOOMHBIN. — TEKCT : 3JIEKTPOHHBIH;

6. Hayunsie sxypaanst ®I'BOY BO «Jlonl'V» URL: http://donnu.ru/science/journals (mxara
obpamienus: 31.03.2023). — Pexxum mocryna: cBOOOTHBIN. — TEKCT : 3JIEKTPOHHBIM.

13. IPOTPAMMHOE OBECITIEYEHHUE

1. Windows 7 PRO (kopriopatuBHas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (kopriopatuBnas numen3ust Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmumensus nmporpamvbel Dream Spark st Beiciux y4eOHBIX
3aBEeICHUM )

4. AuntuBupyc Kacmepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD niist cBoG0o1HOTO TpOrpaMmMHOT0 o0ecrieueHus).
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