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1 OBIIAS XAPAKTEPUCTHUKA PABOYEW TIPOTPAMMBI YUYEBHOU
JTACHOUILINHBI «<AHTEPHET BEIIEN»

1.1 ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PabGouast mporpamma ydeOHOW IuCHMIUIMHBI «VIHTEpHET Belieil» SBISETCS YacThIO
IpOTrpaMMbl  TIOJTOTOBKM CIIEIHANIMCTOB CpefaHero 3BeHa mo crenuainsHocTr 09.02.01
KomrmsroTepHble cucTeMbl 1 KOMIUIEKCHl. Pabodas mporpamma cocTaBiieHa sl O4HOH (HOpMBI
00y4eHwusl.

1.2 MecTo QuCHUIIMHBI B CTPYKType NPOrpamMMbl NOATOTOBKHM CHENUAJMCTOB
CpeHero 3BeHa
YueOHast JUCLIUIIINHA «HTepHer BELLEH» OTHOCUTCS K rpyIie
obmenpodecCuoOHAIBHBIX JUCIUIUIMH MPOGECCHOHATBHOTO IHKJIA.
OcBoeHUI0 Y4eOHOM TUCHIUIITUHBI MPEIIIECTBYET H3YUeHHE YUCOHBIX UCIUIUINH:
— OII.05 MadopmanioHHbIE TEXHOJIOTHH;
— OIL.07 OnepauriOHHbIE CUCTEMBI U CPEIBI;
- OII.09 OcHOBBI ANTOPUTMH3ALUH U TPOTPAMMUPOBAHHUS.

1.3 Leab n niianupyemblie pe3yJibTaThl 0CBOCHUS AUCHHUILIMHBI:

ConepxaHue JUCHUIUIMHBI OPHEHTUPOBAHO HA IMOJTOTOBKY OOYYAIOIIMXCS K OCBOCHHIO
npoeCCHOHATIBHBIX MOJIYJIEH MPOrpaMMbl MOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BEHA II0
CIIEMATIbHOCTH U OBJIA/ICHUIO CIIETYOIIUMU OOIIMMH U IPO(ECCHOHATIBHBIMUA KOMITETCHIUSAMU:

[IK 2.1. CozpmaBaTe mporpaMMbl Ha SI3bIKE accembiepa Uisi MHKPOIPOLECCOPHBIX
CHUCTEM.

[IK 2.2. TIpon3BOoAUTH TECTUPOBAHUE U OTJIAIKY MUKPOIIPOLIECCOPHBIX CUCTEM.

B mporecce ocBoeHMsI TUCHMIIMHBI Y CTYAECHTOB JIOJKHBI (POPMHUPOBATHCS 0O0IME
KOMIIETEHIINH:

OK 1. IloHumatp CyImHOCTb M COLMANBHYIO 3HAYMMOCTh CBOEH Oynymieil mpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BBIOMPATh THUIIOBBIE METOIBI U
CIOCOOBI  BBINIOJIHEHUSI MPO(ECCHOHAIBHBIX 3aJad, OIEHMBaTb UX J(PQPEKTUBHOCTb U
KauyeCTBO.

OK 3. [IpuHrMaTh pemeHnst B CTAHJAPTHBIX M HECTAHAAPTHBIX CUTYAIlMsIX W HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOWCK U HCIONb30BaHUE HHPOpMAIUH, HEOOXOAUMON IS
3(Q(GEKTUBHOTO  BBINOJHEHHS  NPO(ECcCHOHANBHBIX  33Aay, MpPOo(EecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Mcnonp3oBaTh ~ MH(OPMAIIMOHHO-KOMMYHHKAIIMUOHHbIE ~ TEXHOJIOTUH B
npoeCCUOHATIBHOM 1EATEIbHOCTH.

OK 6. PaGotaTte B KOJUIEKTUBE M KOMaHAE, A(PPEKTHBHO OOIATHCS C KOJUIETaMH,
PYKOBOJCTBOM, NOTPEOUTEISIMH.

OK 7. Bpatp Ha cebs OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH/bI (OJYUHEHHBIX),
pe3yNbTaT BHIIOJIHEHUS 3aJaHU M.

OK 8. CamocTosATEIBHO ONpPENeNaTh 3a7auyd NPOPECCUOHATBHOIO U JIMYHOCTHOTO
pa3BUTHSA, 3aHUMAThCS CaMOOOpPa30BaHHMEM, OCO3HAHHO IUIAHMPOBATh  IOBBILIEHUE
KBaJTU(DUKALIHH.

OK 9. OpuenTtupoBarbcs B YCIOBHUSX 4acTou CMEHBI TEXHOJOTUI
B IPO(eCCUOHATBHOM 1 TETbHOCTH.

‘ Koo IIK/ OK Ymenua 3nanusn




OK 1. ITounMmats VO01.3. orteHuBaThL CBOU 301.1. cymHOCTh M
CYILLIHOCTb U CIIOCOOHOCTH ¥ BO3MOYKHOCTH B 3HAYUMOCTh
COIMAIBHYIO po¢eCCHOHAIBHON JEATEIHHOCTH; npo¢eCCHOHAIBHON

NCATCIIBHOCTH I10

3HAYMMOCTb CBOEHU
Oynyuieit nmpodeccuu,
IIPOSIBIIATE K HEU
YCTOMYUBBIA UHTEPEC

CHEIUAIBHOCTH IS
Pa3BUTHS SKOHOMHUKH W
Cpelbl KUZHEICATEIIbHOCTH
rpaxkaaH pOCCHICKOrO
rocyJ1apcTBa ;
301.2. BO3MO)KHOCTH
MPUMEHEHUS
po(heCcCHOHATLHBIX
HAaBBIKOB B CMEKHBIX
00J1acTIX;
302.1. anroput™sl BeIOOpa

OK 2.
Opranu3oBbIBaTh
COOCTBEHHYIO
JESITEIILHOCTD,
BBIOUPATH THITOBBIC
METO/BI U CITIOCOOBI
BBITTOJTHEHHUSI
PO eCCHOHATBHBIX
3aj1a4, OI[CHUBATh MX
3¢ (HEeKTHBHOCTH U
Ka4eCTBO

VY02.2. onpeaensaTs 3Talbl pelIeHns
npogecCuoHAIBHON 3a/1a4H,
COCTaBIIATh M PEAIN30BbIBATH TUIAH
JEUCTBHUS 110 JOCTHKEHHUIO
pe3yJibTara;

TUITOBBIX MECTOJI0OB U
Ccoco0O0B BBIMTOJTHEHUS
po(heCCHOHATTLHBIX 3a]1a4;

303.1. anropuTmsl

OK 3. [Ipunumars
peleHus B
CTaHJAPTHBIX U
HECTaHAAPTHBIX

CUTyallusaX 1 HCCTU 3a
HHUX OTBETCTBCHHOCTDH

V03.1. npyHUMaTh pelieHus B
CTaHJapTHON NMPO(ecCHOHATBHOM
CUTYalluu U ONPEIENATh

HE00XO0/IUMBIE PECYPCHI;

MPUHSTHS PEIICHUS B
po¢eCcCHOHATBHBIX
CTaHJAPTHBIX CUTYAIHSIX;

304.1. HoMeHKIIaTypa

MIOUCK U
WCTIOIb30BaHUE
uHpopManuy,
He00X0IUMOM JIs
3P PEKTUBHOTO
BBITIOJTHEHUS

3ajad,

U TUYHOCTHOTO
pa3BUTUsA

OK 4. OcymiecTBisTh

npodeccHoHATBHBIX

poeccCHOHATLHOTO

VY04.1. onpenensiTh HEOOX0AUMBIE
HUCTOYHUKU UHPOpMAIINY;

MH(OPMALIMOHHBIX
HCTOYHHKOB IPUMECHACMBIX
B IIpo(hecCHOHANBHOM

JIESITEIIBHOCTH;

305.1. coBpemeHHBbIE

OK 5. Ucrtonp3oBath

V05.1. ucnosp3oBaTh CpercTBa

CpencTBa U YCTPOUCTBA

MH(POPMAIIMOHHO- MH(POPMAIMOHHO-
KOMMYHUKAIIHOHHbIE | KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI nHpopMaTH3ayy 1
TEXHOJIOTUH B JUISL peLIeHns: TpogecCHOHATBHBIX HOPSI0K UX IPUMEHEHUS;
npo¢eCcCuOHAITBHON 3a/1ay;
JeSATeIbHOCTH




OK 6. Paborats B
KOJUIEKTHUBE U
KomaHje, 3p(HEeKTUBHO
o01mmaTkes ¢
KOJIJICTaMH,
PYKOBOJICTBOM,
OTPEeOUTEIAMU

VY06.1. paboTaTh B KOJUICKTUBE U
KOMaH/I¢;

306.1. oCHOBHBIE IPUHIIUITBI
paboThI B KOJJICKTHBE;

OK 7. bpats Ha ce0s
OTBETCTBEHHOCTD 32
paboTy 4JIeHOB

VY07.2. BeIOMpaTh ONTUMAIIEHBIC
CIOCOOBI, IPUEMBI U METOIbI
pemeHns mpoeCCHOHATBHBIX 33124

307.2. cnocoObl, IpUEMBbI U
METO/IbI PEIICHHS
npodeccCHoHABHBIX 3a7a4

KOMaH/1bl KOJIJIEKTMBOM HCIIOJIHUTENIEH; KOJIJIEKTUBOM
(MOAYMHEHHBIX ), UCIIOJTHUTEIICH;
pe3yibTar
BBIIOJIHEHUS 3aJaHuN
OK 8. V08.2. onpenenars U BEICTpauBaTh 308.2. BO3MOXKHBIE
CamocTosTensHO TpaeKTOpuu NPo(ecCHOHaTHEHOTO TPACKTOPHUH
OIIpeNIeNATh 3a7auu pa3sBUTHS U CAMOOOPA30BaHHUS; npogecCuoHaIbLHOI0
poeCCHOHAIBHOTO pa3BUTHUA U
U JINYHOCTHOTO camMo00pazoBaHMs;

pa3BHUTHS, 3aHUMATHCS
camMo00pazoBaHuEM,
OCO3HaHHO
TUTAHUPOBATh
MOBBIIIICHUEC
KBaTM(UKAITIH

OK 9.
OpueHTupoBaThCs B
YCJIOBHUSIX YaCTOU
CMEHBI TEXHOJIOTUH B
npo¢ecCuOHAITBHON
NeSATEIbHOCTH

VY09.1. HaX0IUTh U AaHATU3UPOBATH
nH(pOpMaIIKIO B 00JIaCTH NHHOBAIUI
B IpoeccroHanbHON
NeSITeNbHOCTH;

309.2. mpueMsbI u CrIocoObI
ajlanTanuu B
poQeCCUOHAIBHON
NEeSATEIbHOCTH

IIK 2.1. Co3naBats
MPOTPaMMBbI Ha SI3bIKE
accemoOuepa s
MUKPOTIPOIIECCOPHBIX
CUCTEM

VY1 CocraBasTh NporpamMmbl Ha
A3bIKE acceMOiepa s
MHUKPOITPOIIECCOPHBIX CHCTEM

32 IIporpammHoOe
o0ecrnieueHue
MHUKPOIPOLIECCOPHBIX
CUCTEM
35. Uudopmanmonnoe
B3aMMOJEHCTBUE
Pa3JINYHBIX YCTPOMCTB
yepe3 nHhopMaImoOHHO-
TEJIEKOMMYHUKALMOHHYIO
ceTh "MHTEpHET"

I1IK 2.2. IIpon3BoanuTs
TECTUPOBAHUE U
OTIAAKY
MHUKPOIPOLIECCOPHBIX
CHCTEM.

V2 IIpon3BoaANTH TECTUPOBAHUE U
OTJIQAKY MUKPOIIPOLECCOPHBIX
cucreM (MIIC)

V3 Bribupatb
MHUKPOKOHTPOJIIIEP/MUKPOTIPOIIECCOP
JUIsl KOHKPETHOM CUCTEMBI
yIpaBiIeHUS

31 bazosyto
(YHKINOHATIBHYIO CXEMY
MIIC
34 MeTopl TECTUPOBAHUS U
crnoco0bI otinagku MIIC
36 CocrosHue
MIPOU3BOJICTBA U
ucnonb3zoBanue MITIC




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0beM yueOHOM AMCUMILIMHBI M BUABI Y4eOHO0I padoThI

Bua y4eOHoii padoThI O0BneM yacoB
MakcumasnbHasi ydeOHasi Harpy3ka (Bcero) 141
Oos3aTesIbHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 94

B TOM YHCJIC:

JICKIMH, YPOKH 60
MPaKTHYECKUE 3aHATHS 34
J1a00paTOPHBIE 3aHSTHUS He npedyCcMOmpeHO
KypcoBast pabota (IIpoeKT) He npedycMompeHo
CamocTtosiTesibHas pabora 47

d)opMa HpOMe)KyTOLIHOI‘/'I aTTCCTaluu —3K3aAMEH




2.2 TemaTn4ecKkuii IjIaH " CoICpKaHuE y‘leﬁHOﬁ AUCHHUITINHbI «HpI/IKJ'IaIlHaﬂ JICKTPOHUKA

HaunmeHoBanue Coaepixanue yueOHOIro MaTepuaia u O0bem Kopasl
pa3aesioB u TeM (opMBbI Oprann3zanuu 1esiTeJJbHOCTH 00Y4ar0IUXCS YacoB | KOMIIETEHIIN/0CBAaNBaeMbIX
3JIEMEHTOB KOMIIETEHLUH
1 2 3 4
BBenenue BxomHoi koHTpON. MTHCTPYKTHBHBIN 0030p MpOrpamMmbl yueOHOH 2 OK1, 8
JUCIUIUIMHBI ¥ 3HAKOMCTBO CTYJICHTOB C OCHOBHBIMH YCJIOBUSIMHU U 301.1.,301.2.,
TpeOOBaHUSAMH K OCBOCHHUIO OOIINX U MPO(PECCHOHATBHBIX KOMIIETCHIIUH. y01.3.
308.2., Y08.2.
Pasjnen 1. Konuenuusi uHTEepHeTA Bellei 8 MMK2.1, 1K2.2
Tema 1.1. OcHoBHble | Copep:kaHue y4eOHOr0 MaTepuaJia 6
IIOHATHUSA 1.1.1 Hcropus BOSHUKHOBEHUS, 31.36
1.1.2 Konnenmus, pApadBepbl W Oapbepbl B Pa3BUTHH TEXHOJOTHI ’
Nutepnera Bemiei; BHABI KOMMYHUKAIIHOHHOTO B3aUMOJICHCTBUS
(M2M, M2E, M2C, V2V, V2I).
Coaep:xanue yueOHOro MaTepHaJia
Tema 1.2. Obnactu Konnenmus «Muayctpus 4.0», TeXHUYecKas 6€30MacHOCTb, COIMATBHEIE 2 35,36
MPUMEHEHUS YTPO3BL.
Pa3nen 2. OcHOBHBIE TEXHOJIOTHH HHTEPHETA Bellei 62 nK2.1, I1K2.2, OK2-7,9
Coaep:xanue yueOHOIro MaTepHaJia 6
2.1.1 Knaccudukarys TeXHOJIIOTHI, BXOIIIUX B cocTaB MIHTepHET Belei.
2.1.2 lItpux - kogupoBaHue (JUHEHHbIE U JBYMEPHbIE IITPUX-KO/bI).
2.1.3 Pagnouacrornas uaeatudukamms (RFID).
II aKTI/II‘[le(!Kaﬂ a60TaH e : 6 32,Y1,¥2, Y3
Tema 2.1. Cpexctsa P p 302.1., 303.1.
- 3HAKOMCTBO C ApAYHUHO 4
BUPTYaJIbHOU ¥02.2., V03.1.
[Tonkmoyenue u mporpamMmmupoBanue cuntbiBarens RFID 2
uAeHTU(GUKAIIH 304.1, 305.1.
. CamocrosiTejibHasi padoTa 00y4YaroIIUXCsl: 13
00BEKTOB BHEIIHEN Y04.1, V05.1.
[TpakTHdeckoe 3aaHue M0 COCTABICHUIO U O(OPMIICHHIO OTYETOB IO 3
Cpelibl 306.1., 307.2.
MPAKTUYECKUM paboTam
N Y06.1., ¥07.2.
CocraBiieHre CpaBHUTEIHLHOU TAOIUIIBI XapaKTEPUCTHK TEXHOIOTUN 6
RFID u mTpuxoBoro KoJANpOBaHUs
[TpakTHdeckue 3a1aHus O pa3pabOTKe MPOCTEHUIITUX MTPOrPaMM B CpeJie 4

Arduino IDE (o BapuanTaM) ¢ KCIIOJIb30BaHHEM OHJIANH CepBHUCa

8




Tinkercad.

Conep:xanue yueOHOTo MaTepHaJia 14

2.2.1 OyHKIMKM ¥ PAa3HOBUIHOCTH JATUYUKOB M CEHCOPOB;

2.2.2 3D-ceHcopsl.

2.2.3 JlaTyuKu NaJeHus U 3arpoca MoMOIIr

2.2.4 JTaTuynKu «yMHOTO» TIOJIa

2.2.5 buomeTrpuueckre CEHCOPBI

2.2.6 JlaTunku U ceHCOPHI B chepe TpaHcmopTa

2.2.7 JlaTynku mapaMeTpoB OKPYXKArOIIeH Cpeibl.

HpaKZTqueCKaﬂ ppaﬁoTzf) B B 10 31,34, V1, V2, V3
Tema 2.2. Jlaranicu u [ToaxmroueHre U MpOrpaMMHUpPOBaHKUE ITU(GPOBOTO TaTUYNKA JIBHIKCHHS 2 302.1., 303.1.
cencoppt MaTepHeTa [ToaxmroueHne U MPOrpaMMHUPOBAHHE TaTYNKA TEMIIEPATYPHI U BIAKHOCTH 2 Y022, ¥03.1.
BelleH 306.1.,307.2.

(KJTMIMaTKOHTPOJIB) V06.1.. YO7.2.

[ToxkiroueHue M MPOrpaMMHPOBAHUE TEPMETUIHOTO JaTYNKA TEMIIEPATYPhI 2

JUTSI BIIAYKHOU CPEJIBI

[ToxkIroueHUE ¥ MPOTrPaMMHUPOBAHKE YIIBTPA3BYKOBOTO JalbHOMEpa 2

(MapKTPOHMK)

[TonkIroueHUe ¥ MPOrpaMMHUPOBAHKE aHAJIOTOBOTO JaTYHKA IITyMa 2

CamocTtosiTeibHasA padoTa 00y4alOImMXCs: 5

[TpakTHyeckoe 3a7jaHKe 10 COCTaBICHUIO U 0(OPMIIEHUIO OTYETOB IO

MPAKTUYECKUM paboTam
Tema 2.3. CpenctBa | Conepikanue yueOHOro MatepuaJia 8
cbopa, epenayw, 2.3.1 Bugsl B3aumopeiictBus B MHTepHere Bemieil. MoOunbHBIC 3235
00pabOTKH, XpaHEHUs | WHPOPMAIIMOHHBIC TEPMUHAIIBI JIJIsl COOpa U TPEICTABICHUS TAaHHBIX ’
U IIPEICTABIICHUS 2.3.2 KomMyHHMKallMOHHbIE ceTH nepeaaun jaaHHbIX (ZigBee, NFC,
uHpopmaruu samunieaabie GPRS/EDGE/3G-cetn), SCADA-cuctemsl.

Pa3nea 3. [IpakTuueckoe npuMeHeHHe TexHoJ10ruii UHTepHera Beneii 69 MK2.1, IIK2.2, OK 2-7, 9

Tema 3.1. Copepxxanue y4eOHOIo MaTepuasa 6
[Ipumenenue 3.1.1 IlpumeHenwe  WTpUX -  KOAUPOBAHHUS,  PAAUOYACTOTHOU 35 31
TEXHOJIOTHI1 UICHTHPUKAIUH. ’
3JIEKTPOHHOTO 3.1.2 MOHUTOPHHT MOABUKHBIX 00BEKTOB U €r0 COCTAaBJISIONINE
MOHHTOPHHTA
Tema 3.2. Kontposs | Conep:kanue y4eOHOro Mmarepuajia 4 35, 31




J'II-OI[GfI M ) KUBOTHBIX

3.2.1 MOHUTOPHUHT NIEpCOHANA, MOJAKOHTPOJIbHBIX JIUII, COTPYIHUKOB
CIIELNOAPA3AECICHUI
3.2.2 MOHUTOPHUHT KUBOTHBIX

Tema 3.3. YMHBIH
JIOM U TOPOJT

Coaep:xanue yueOHOro MaTepuaJia

3.3.1 YMHBIN 1O0M
3.3.2 YMHBIN TOpOa

IIpakTnyeckas padora

HOIIKJIIO‘ICHI/IC U MpOorpaMMrupOBaHruC YMHOI'O CBCTUJILHUKA
[TonkitoueHue ¥ MporpaMMHUpPOBAHHE TATYUKA BIIAXKHOCTH TTOYBBI
IToaxmroueHne u TpOrpaMMHUPOBAHKE TaTYUKA YPOBHS BOJBI
[TonkitoueHue ¥ MPOrpaMMHUPOBAHKE JAaTUYHMKA YTIEBOJIOPOIHBIX Ta30B
HOI[KJ'II—O‘-IGHI/IG U MPpOrpaMMHpOBaHUEC JaTUWKaA YI'apHBIX I'a30B
[TonkitoueHue ¥ MPOrpaMMHUPOBAHIE MOIYJISI JATUUKA OTHS
YrpaieHrue yMHBIM JOMOM 4€pe3 MOOMIHHOE MPUIIOKEHUE

o NNNNE

CamocTtosiTeibHasA padoTa 00y4alOIMXCs:
[TpakTdeckoe 3alaHuE 110 COCTABICHUIO U O(POPMIIEHUIO OTYETOB 110
IPAaKTUYECKUM paboTam

32, 35,31, 34
V1,V2,¥3
302.1., 303.1.
¥02.2., V03.1.
306.1., 307.2.
Yo06.1., ¥07.2.

Tema 3.4. KonTpoms
TpaHCIOpTa U
OKPYKaroIIEe cpeabl

Conep:xanue yueOHOTro MaTepuaJia

3.4.1 UnTepHer Bewieii B cepe TpaHcropTa. Y MHBIH aBTOMOOHITB
3.4.2 nTepHer Bemiel B 00ecrieYeHNH 3/I0pPOBbS YEJIOBEKa
3.4.3 MOHUTOPUHT OKPYXKaOUIEH Cpeibl

CamocrosiTeibHas padoTa 00y4alOImMXCs:

CocraBieHre TEXHOJIOTMYECKOM 1IETI0UYKH 3JIEKTPOHHOTO MOHUTOPUHTA
TpaHCIOpTa

PaGoTta ¢ nHpOpMaIIMOHHBIMU UCTOYHUKAMU 110 TeMaMm: Cuctema ydera

IIOYTOBBIX OTIPABJIEHUH, ABTOMaTu3anus yuera opyxus, CeicMU4ecKuii

MOHHUTOPHHT, «HTeNIeKTyanpHas» qopora

16

35,36
304.1, 305.1
Y04.1, ¥05.1
309.2, ¥09.1

Bceero (makcuMaJsibHasi yueOHasi HAarpy3Ka):

141

10




3 YCJIOBUS PEAJIM3AIIMA YYEBHOM IUCIATIIAHBI

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne

Jns peanuzanuu  nporpaMMbl  y4eOHOW JTUCHHUIUIMHBI TMPEAYCMOTPEHBI  CIEIYIOIINE
CHelyalibHbIe TOMENICHUS U OCHAIICHHE:

Tun u HauMeHOBaHHUE
CHEHAJTBLHOI0 MOMEIeHU A

OCHaIIIeHI/Ie CIICHIUAJBbHOI0 ITOMCIICHUA

JlaGopaTtopust
MuxkpornporeccopoB
MUKPOIPOIIECCOPHBIX CUCTEM

VYueOHast aynuTopusi Al TIPOBEACHUS YUEOHBIX 3aHATHM,
NpaKTUYECKHMX W Ja0OpaTOpHBIX  3aHATHHA, IS
CaMOCTOSATENIHON ~ paboThl, Ui TPYNNOBBIX U
WHAWBUYAIbHBIX KOHCYJIBTALUH, A1 TEKYIETO KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTALH
PaGouee  mecto IperoiaBaTes:
KOMITBIOTEP, ITPOEKTOP, SKPaH;
paboune Mecta oOyyarommxcs, AOCKa ydeOHas, ydeOHas
Me0elb

[IepcoHasbHBIE KOMITBIOTEPBI

Kommiiekc mporpaMMHO — ammapaTHbBId — yIpaBJIeHUS
WH)XCHEPHBIMH CHUCTEMaMH B COCTaBe C MEPCOHAIBHBIM
KOMITBIOTEPOM;

Ha6op anexrponnsiit KIT-12001 (Ha ocHoBe Arduino);
CraproBblit Habop U1 u3ydeHus: Arduino.

MEPCOHAIIbHBIN

I[Homemnienue s
CaMOCTOSITEIIbBHOW PabOThI

[epconanpubie KOMIBIOTEPHI ¢ TakeToM MS Office,
BbIX0JIOM B VIHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO

00y4armuxcs nH(POPMAIMOHHO-00pa30BATENBHYIO Cpelly YHUBEPCUTETA
[Tomemnienue i XpaHEeHHUs U Ixadpl, cTeTUIaXHU U XpaHEHHsI 1a00paTOPHOTO
POPIIAKTHIECKOTO 000pyI0BaHUs, HHCTPYMEHTOB U PACXOIHBIX MaTepPHAJIOB.
00CITy’)KUBaHUs y4eOHOT0

000pyTIOBaHUS

3.2 YueOHO-MeTOOHYECKOE W o0ecmeuyenue

NPOrpaMMmblI

uH(pOpPMAIIHOHHOE peau3anuu
OcHoBHas1 JiuTEepaTypa

1. 3apamenckux, E. II. Murepner Bemei. MccnenoBanus u o0iacTh NPUMEHEHHS :
moHorpacdwus / E.Il. 3apamenckux, U.E. AprembeB. — Mocksa : UHOPA-M, 2022. —
188 ¢. — (Hayunas mbicip). — DOI 10.12737/13342. - ISBN 978-5-16-011476-7. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/product/1854244

2. Kyryszos, O. 1. UH)OKOMMYHUKAIIMOHHBIE CUCTEMBI U CETH : yuyeOHUK i1t By30B / O.
N. Kyry3os, T. M. Tarapuukosa, B. B. llexanoBckmii. — 2-¢ u3n., crep. — CaHKT-
[lerepbypr : Jlamp, 2021. — 244 c¢. — ISBN 978-5-8114-8051-7. — Texkcr :
SJIEKTpOHHBINA //  Jlanb JJIEKTPOHHO-OMOMmMoTeyHass  cuctema. —  URL:
https://e.lanbook.com/book/171410

JdomosHuTeILHAS JIUTEpaTypa

1. Mypomues, [I. U. Unurepuer Bemieii: Benenue B mporpammupoBanue Ha arduino:
yaeOHo-MeToauueckoe mocooue / JI. M. Mypommes, B. H. IlImarkoB. — CaHKT-
[Merepoypr: HUY HTMO, 2018. — 36 c.— Tekct: nanekrponHslii / JlaHb:
anekTpoHHO-OMboTeunas cucrema. — URL.: https://e.lanbook.com/book/136448

2. Jy6xos, U. C. Pemenue npakTHUECKUX 33]a4 Ha 0a3e TEXHOJIOTUU MHTEPHETA Belleil:
yueObnoe mocobue / WM. C. Hybkos, II. C. Cramesckuii, . H. SxoBuna. —
Hosocubupck: HI'TY, 2017. — 80 c. — ISBN 978-5-7782-3161-0. — Texkcr:
SJeKTpOHHBIN /  JlaHb:  ANEKTpOHHO-OMOMMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/118206
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3. Ju I1. Apxurektypa unrepsera Bemeit / I1. JIu. - Mocksa : JIMK Ilpecc, 2019. - 454
c. - ISBN 978-5-97060-672-8. - URL: https://ibooks.ru/bookshelf/363727

IIporpammuoe obecnneuenne u UurepHer-pecypcebi:

MS Windows 7 (moamucka Imagine Premium)

MS Windows 7 (moanucka Imagine Premium)

Calculate Linux Desktop (https://www.calculate-linux.org/ru/)
MS Office

Kaspersky Endpoint Security ayist 6uzneca - CraHIapTHBII

7 Zip

Arduino IDE (https://www.arduino.cc/en/software)

loT Manager (https://iotmanager.ru/ru/)

N G~WNE

HNuTepHeT-pecypenl

1. Axagemus Intel: Intel® System Studio — cucremnas paspabortumka mis Android u
"HHTEpHETA Bewein". [ DJ1eKTPOHHBII pecypc]. - Pexum JocTyna:
https://intuit.ru/studies/educational _groups/1290/info , cBoOoaHbIi. — 3ari. ¢ sKpaHa. 53. pyc.

2. Brepenne B kouueniuio "untepHera Bemiei" (IoT) [DnexkTponHsiid pecypc]. — Pexxum
noctyma:  https://nag.ru/articles/article/107810/vvedenie-v-kontseptsiyu-interneta-veschey-iot-
.html , cBoGomHbIiA. — 3ari. ¢ skpaHna. S3. pyc.

3.3 YueOHo-MeTOoANYECKOE 00ecniedeHHEe CAMOCTOATEIbHOM PadoThI 00y4YaoLIUXCs

CamocrosarenbHass pa0OoTa sBIseTCSl 00s3aTENILHOW JUISL  KaXJOro 00y4arolerocs.
CamocTtosaTenbHass paboTa MOXKET OCYILECTBISATHCS MHIUBUAYalIbHO WJIM TpyIIaMud B
3aBHCUMOCTH OT IIeJIM, 00beMa, KOHKPETHOW TEeMaTHKH CaMOCTOSITEIbHOW paboThl, YpOBHS
CJI0KHOCTH, YPOBHS YMEHHM 00y4aroImuxcsl.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSITENBHOW paboThl OCYILECTBISETCS B
npelenax BpEMEHH, OTBEJEHHOrO0 Ha oO0s3aTeibHble y4eOHBbIE 3aHATHS U BHEAYAUTOPHYIO
CaMOCTOSITENIbHYI0 paboTy oO0ydJalommxcs Mo y4yeOHOM AMCUUIUIMHE, TNPOXOTUT Kak B
MUCbMEHHOMW, TaK U YCTHOW WJIM CMEIIaHHON (popMme, ¢ MpeACTaBICHUEM U3IENNs UK MTPOyKTa
CaMOCTOSATEIIBHOU NEATEIbHOCTH.

B xauectBe (opM U METOMOB KOHTPOJII BHEAYJUTOPHOW CaMOCTOSITENBHON pabOThI
UCTIOJIB3YIOTCS: MpPOBEpKa BBIOJHEHHON pPabOTHl MpernojaBaTeieM, CEMHHApPCKHE 3aHATHS,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE PabOTHI, 3aIIMTa TBOPUYECKUX paboOT M JIp.

Ne | HaumeHoBaHue pazaena/TeMbl OneHouHsble CpeacTBa (3amanus) I
CaMOCTOSITEJIbHOM BHEAYAUTOPHON pabOThI
1 3aganme: MpakTHUECKUE 3aJaHUsA MO0 00paboTKe
pe3ylnbTaTOB M MOJArOTOBKE  OTYETOB IO
Pa3nen 2. OcHOBHBbIE TEXHOJIOTHH | TIPAKTUYECKUM paboTam
HHTEpPHeTAa Bemei Heanb: BepabOTKa YMEHHWH W  HABBIKOB TIO
Tema 2.1. Cpenctsa BUpPTyallbHOW | pa3paboOTKe Mporpamm, NpUMEHEHHE MOTY4eHHBIX
uaeHTU(UKAITIN 00BEKTOB 3HAHMS Ha TPAKTUKE.
BHEIIHEN Cpenbl ®opma KOHTPOJIA: 3alluTa, IIPOBEpKa
Tema 2.2. J[aTUUKN U CEHCOPBI BBITIOJTHEHHON PaOOTHI MPETojaBaTesIeM.
HNHurepHera Bemen Kpurepun onenkn:
Pasznea 3. [IpakTuueckoe OneHka  «OTJAWYHO»  CTaBUTCS,  €CIU
NpHUMeHeHHe TeXHOJIOTHil AKCIIEPUMEHT IIPOBEJEH, o0paboTaHbl
HNurtepHera Bewei pe3yibTaThl, BBHINOJIHEHBl BCE 3aJaHus, padora
Tema 3.3. YMHBII 10M U ropos oopmiieHa B COOTBETCTBUH C TPEOOBAHUSIMH.
OneHka «XOpOIIO» CTaBUTCS, €Ciau OblLia
JIOTTYIIIEHbI OLINOKH pu IIPOBEJICHUU
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AKCIIEPUMEHTa, 00pabOTKEe pe3yJbTaTOB WM TPHU
oopMIIeHHH OTUYETA.

OrneHka «yJOBICTBOPHUTEIBHO» CTaBHTCH,
€CIM  OJKCICPUMEHT  TPOBEACH, MPHUBEACHO
HETIOJTHOE BBITIOJTHCHUE 3a/IaHHH.

OreHKa «HEYIOBICTBOPUTEIILHOY» CTaBUTCS,
€CIIM JKCIIEPUMEHT HE IMPOBOJAWIICS, 3aJlaHUC HE
BBITIOJTHEHO.

Pa3zngen 2. OcHOBHBIE TEXHOJIOTHH
HHTEPHeTa Bellel

Tema 2.1. CpencrBa BUpTyanbHOU
UICHTU(QHUKAINNA 00HEKTOB
BHEIIIHEN CpeJIbl

3ajanue: COCTaBICHHE CPAaBHUTEIHHOW TAOIHUIIBI
xapakTepucTuk TexHojgoruu RFID u mTpuxoBoro
KOJMPOBaHUS

Hean: dhopmupoBanue YMEHHI MOKCKa
uHpOpMAaLlMM B paA3IMYHBIX, HMCTOYHHKAX,
yryOoleHrue Y pacluIMpeHHe TEeOpeTHUYECKUX
3HAHUM.

PexomeHaanum 1Mo BHINIOJHEHUIO 32 JAHHUS:

1. Haiitu undopmanmio (KHUTM U CTaThH,
WHTEpHET, Jpyrue  HHQPOPMAIMOHHBIC
UCTOYHUKM) 1O BbIOpaHHONW Teme (He
meHee 3-5).

2. CphenaTh BBIIMCKH U3 KHUT U CTATEH.

3. CocTaBUTh CpaBHHUTENBHYIO TalIHIly,
BBIIETIUB  KJIIOYEBBIE  XAPAKTEPUCTUKH  JUIS
cpaBHEeHHUs (He MeHee 3X)

4. 3anosHuTh TaOIUILY.

5. CnenaTb BBIBOJIBL.
®opma KOHTPOJISAA: CAMOOTYETHI, CBOEBPEMEHHOE
[IPEJICTaBICHHUE BBITIOJHEHHBIX 3aJaHUM.
Kpurepun ounenku: cogepxaHue  paOOThI
COOTBETCTBYET 33aJJaHHOI TeMaTuke, ohopMiIeHue
MaTepuaia B COOTBETCTBUHU C TPEOOBaHUSIMH.

Paznea 3. IIpakTuyeckoe
NpUMeHEeHHe TeXHOJIOTuil
HNurepuera Beweit

Tema 3.4. KoHTposb TpaHCIIOpTa U
OKpYXKaroIlen cpeibl

3ananmue: COCTaBIICHUE TEXHOJIOTMYECKOU
LEMIOYKHU 3JIEKTPOHHOIO MOHUTOPHHIA
TpaHCIopTa

Hean: ¢dopmupoBaHue YMEHUI IIOMCKa

uHpopManMd B Pa3NUYHBIX, HCTOYHUKAX,
yriyOJieHHe U pacUIUpEeHHE TEeOPEeTHUYECKUX
3HAHUU.

PexoMeHganmuu 1o BbIMOJHEHUIO 32/ IaHUS:

1. Haiitu undopmanmio (KHUTH U CTaThH,
WHTEpHET, Jpyrue  HWHQPOPMAIMOHHEIE
WCTOYHHWKH) TI0O BBIOpaHHOW Teme (HE
menee 3-5).

CrenaTh BBIITMUCKY M3 KHUT U CTATEH.

3. CocTaBUTh TEXHOJOTHUYECKYIO IIETIOYKY,
BBIIETTUB OCHOBHBIE ATarbl MOHUTOpPUHTA
(0OpaTuTh BHHMAaHHE HAa HCIHOIb3YEMbIC
TEXHUYECKUE CPECTBA)

4. CpenaTb BLIBOOELL.

dopma KOHTPOJISA: CAMOOTYETHI, CBOEBPEMEHHOE

no
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IPECTaBICHNE BBIIIOJHEHHBIX 3aaHUM.
Kpurtepuu oumeHkHM: cojaepkanue  paboOThI
COOTBETCTBYET 3aJJaHHOI TeMaTuke, ohopMieHue
MaTepHaja B COOTBETCTBHHU C TPEOOBAHUSIMHU.

Pa3nen 3. [IpakTudeckoe
NpUMeHeHHe TeXHOJIOTuii
HNHTepHeTa Belnei

Tema 3.4. Konrposp Tpancmopra u
OKpYKaroIIel cpeibl

3aganue: pabora ¢  uHGOPMALUOHHBIMU
ucToyHukamMmu 1o Temam: Cucrema  ydera
MOYTOBBIX OTIIPABIICHHM, ABTOMAaTH3alHs ydeTa

OpYyXKHus, Ceiicmuueckuit MOHUTOPHHT,
«MHTennekryanpHas» A0pora
Heas: (dbopMupOBaHHE  YMCHHI  IOHMCKA

uHpOpMALlMM B pa3IM4HbIX, HCTOYHMKAX,
yrIyONieHHe W paclIMpeHHe  TEeOPETHUYECKUX
3HAHUU.

PexoMeH1a1uM M0 BHINOJTHEHHIO 32/ 1aHUS:

1. Haiitu wundopmanuio (KHUTM U CTaTbH,
UHTEpHET, Jpyrue  MHPOPMAIUOHHBIC
UCTOYHUKH) 10 BbIOpaHHOM Teme (He
meree 3-5).

2. CpenaTb BBITUCKY U3 KHUT U CTaTel.

3. TloaroToBHTH MPE3CHTAIUIO U COOOIICHUE
Ha 5-7 MUHYT 110 BEIOpaHHOM Teme

4. BpICTYIUTH C COOOIICHUEM.

@opmMa  KOHTPOJS:  BBICTyIUICHHE  JHOO
MIPE/ICTABJICHHE BBITIOJITHEHHOTO 3a/1aHUs
MPEnoAaBaTesio.

Kpurepun ouenku: cojepxaHue  paOOThI
COOTBETCTBYET 33JJaHHOI TeMaTuke, ohopMieHue
MaTepuasa B COOTBETCTBUH C TPEOOBAHUSIMH.

Pa3nen 2. OcHOBHBIE TEXHOJOTHH
uHTepHeTa Beweii Tema 2.1.
CpeactBa BUPTyaIbHOU
uaeHTU(UKAIIU 00BEKTOB
BHEIIIHEN CPEIbI

IIpakTHyeckoe 3a/laHHe: pa3paboTka
npocreimmx nporpamm B cpene Arduino IDE (o
BapHaHTaM) C UCMOJb30BAHUEM OHJIAWH CepBHCA
Tinkercad:

1. TloaxmioueHwe W yIpaBleHHE SPKOCTBHIO
CBETOJINO0/1a C TIOMOIIIBIO MOTEHIIMOMETPA.

2. llogxiroueHue U yHpaBleHHE YacTOTOM
MepIaHHs CBETOJIMO/1a c MTOMOIIbIO
HOTEHIIMOMETpA.

3. [MonkmroueHue 3ymMMepa 1 BbIBOJI 3BYyKa.

4. Tlomkmio4yeHHWE W YIpPaBICHHE BKIIOYCHHEM
CBETOAMO/A TTO0 HAKATUIO KHOIIKH.

Heab: yrnybneHue 3HAHUK MO TeMe 3aHATHUSA,
PUMEHEHHE TIOJTYYCHHBIX 3HAHUN Ha MPAKTHKE.
®opMa KOHTPOJIA: IIPOBEPKA BbLIIOJIHEHHOU
paboThl mpenojaBaTeleM, YCTHBI OTBET Ha
BOIIPOCHI 10 TEME

Kpurepun onenku:

—  OLEHKAa «OTJIMYHO» BBICTABISACTCS CTYAEHTY,
€ClIi OH MpaBWIBHO pa3paboTan mporpamMmy u
MPOJIEMOHCTPHUPOBAII €€ pabOTOCTIOCOOHOCTD;

—  OIIGHKa «XOpOILI0» BBICTABISETCS CTYIEHTY,
€CIIM OH MpaBWIBHO pa3paboTan mporpammy H
MIPOJIEMOHCTPUPOBATT €€ PabOTOCIIOCOOHOCTh, HO

14




OIINOKH;

IPOrPaMMBbI
—  OIICHKa

paspaborain

UMEIOTCSI MEIIKHE  HEIOYEThI
—  OIICHKA «YIOBJIETBOPHUTEIILHOY BhICTABIIACTCS
CTYJICHTY, €CJIM OH MpPaBWIILHO pa3paboTayl 4acTh
WIK HE MPOJIEMOHCTPUPOBAT €¢
paboTOCIIOCOOHOCTB;

BBICTABJISICTCA CTYACHTY, €CJIM OH HC IPaBUJIIBHO

HepaboTocnocoOHa.

WU  HErpyobIe

«HCYHNOBJICTBOPUTCIIBHO»

porpaMMmy u OHa

4 KOHTPOJIb
JTACIATITAHBI

Konrpons u  ouneHka

A OIEHKA

pe3yJIbTaTOB

OCBOCHU

PE3YJIBTATOB OCBOEHUSI YUYEBHOM

JUCHUITIIMHBI OCYHICCTBIIACTCA

npenoaaBaTeyiIcM B IPOUECCEC TCKYUICT'O KOHTPOJIS U HpOMe)I(YTO‘IHOﬁ aTTeCTaluu.

4.1 Texymmii KOHTPOJIb

Kontponupyemsie pasaenst Kontponupyemsie HanMeHOBAMIE
Ne (Tembr) yueOHOU pe3ysbTaThl (yMEHUS,
OLICHOYHOI'O CPEJICTBA
JMCLIUTUIMHBI 3HaHHSA)
1 | Tema 1.1. OcHOBHBIE 31,36 Tect 1
TIOHSATUS
2 | Tema 1.2. O6nactu 35,36 Teer 2
IPUMEHEHMSI
3 32,V1,V2,V3
Tema 2.1. CpeactBa 302.1., 303.1. KP 3, IIP1, 2;
BUPTYaJIbHOU ¥02.2.,¥03.1. CocraBneHne cpaBHUTEIBHON
UACHTUDUKAIMA O0BEKTOB 304.1, 305.1. TaOJIUIIBI XapaKTEPUCTUK
BHEIIIHEH Y04.1, V05.1. texHosiornu RFID u mrpuxoBoro
Cpesl 306.1., 307.2. KOJUPOBaHUs
Y06.1., ¥07.2.
4 | Tema 2.2. JlaTunku u 31,34, V1, Y2, V3
ce”Hcopsl MIHTepHETa Bemen 302.1., 303.1.
¥02.2., V03.1. KP 4, I1P3-7
306.1., 307.2.
¥06.1., ¥07.2.
5 | Tema 2.3. CpexcrBa cOopa, 32,35
nepeaadn, 00paboTKH,
XpaHEHUus KP5
U TIPEJICTaBICHUS
uHpOopMaIuu
6 | Tema 3.1. [Ipumenenue 35,31
TEXHOJIOTHH 3JIEKTPOHHOT'O KP 6
MOHUTOpHUHIA
7 | Tema 3.2. Kontpons 35,31 KP 7
JOAEH U JKUBOTHBIX
8 | Tema 3.3. YMHBII 10M U 32, 35,31, 34
ropoJ V1,V¥2,V3
302.1., 303.1. KPS, 11P8-14
v02.2., ¥03.1.
306.1., 307.2.
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Y06.1., V07.2.
9 | Tema 3.4. Koutpomns KP9,
TpaHCHOpTa U 35, 36 CocraBieHrue TEXHOJIOTHYECKON
OKpY>KaroIlel Cpe/ibl 304.1, 305.1 LENOYKH JIEKTPOHHOIO
Y04.1, ¥05.1 MOHUTOPHHIA TPAHCIIOPTA,
309.2, ¥09.1 Pabora ¢ uHpOpMALIMOHHBIMU
HMCTOYHHKAMU (110 BapHAHTaM)

4.2 IIpome:KyTOYHAS aTTeCTALUS

[IpomexyTouHas aTTecTanus oOydyarolUXCsl OCYLIECTBISETCS MO 3aBEPILIEHUU U3YYEHUs
JUCLIUIUINHBL ¥ TO3BOJIAET ONPEAEINTh KA4eCTBO U YPOBEHB €€ OCBOCHHUS.

dopma NpOMEKYTOUHON aTTECTALUU 110 AUCUUIUIMHE «IHTepHET Belmen» - SK3aMeH.

PesyabTarsl OueHoyHble cpeacTBa
00y4eHust JJISA TIPOMEKYTOYHOM aTTeCTAlMHU
31, 32, 35, 36 Teopetrnyeckre BOIPOCHI:
1. Hcropus BOZHUKHOBEHHS M TIPEANOCHUTKN Pa3BUTHs KOHIenuu VHTepHeTa
Belei

2. OCHOBHBIC TIOHATHS:  CBSI3HOCTb, TI€TE€POr€HHOCTh, JIWHAMUYHOCTB,
MHOKECTBO HOAKJIIOYCHHBIX 00BEKTOB, YMHOE YCTPOMCTBO, TIOAKIIIOUEHHAS! BEIIb
HpaiiBepsl u Oapbepbl B pa3BUTHN TeXHONOTH MHTEepHEeTa Bemiei
Buibl KOMMYHUKAIIMOHHOTO B3auMojeiicTeus: M2M, M2E, M2C, V2V, V2I
NutepHeT Beweit kak ocnoBa Uuaycrpuu 4.0
ActnekTsl mpuMeHeHus: IHTepHeTa Beleid: TexHuIeckast 6e3011acHOCTb
AcnekTsl mpuMeHeHus IHTepHeTa Bellei: coruanbHas yrpos3a
Knaccudukarus TexHonorui, BXoAAmmx B coctaB aTepHET Bemeit
CpencrBa BUPTyaabHOM MACHTH(UKALUE OOBEKTOB BHEIIHEH CPEAbl: IITPUX
- KOJIMpOBaHue (JJMHEHHBIC U IByMEPHBIC MITPUX-KOBI)

10. AnmapaTtHble cpeCTBa CUUTHIBAHHUS IUTPUX-KOIOB

11. CpencrBa BupTyanbHOM WACHTH(PUKALUK OOBEKTOB BHELIHEH CpEabL:
Pannouacrothas unentudukaiys (RFID).

12. Anmnaparhsie cpenctsa cuutbiBanus RFID

13. ®yHKIMK ¥ Pa3HOBUAHOCTH JATYMKOB M CEHCOPOB

14. 3D-ceHcopsl.

15. JlaTymku najeHus v 3ampoca OMOIITH

16. JlaTunku «yMHOTO» TOJIa

17. buomMeTpuueckue ceHCOPHI

18. JlaTunku u ceHcopsl B chepe TpaHCImopTa

19. JlaT4unky apaMeTpoB OKPYKAIOIIEH CPeJIbI

20. Bunp! B3aumoseiicteus B HTepHETE Beleit

21. MoOunbHble MH()OPMALMOHHBIE TEPMHHAIBI IS cOOpa M IPeICTaBICHUS
JIAHHBIX

22. TlepcoHanpHbIe BRIUMCIHTENBHBIC ceTH ZIGBee

23. becnposoansie cetu NFC

24. 3ammumennsie GPRS/EDGE/3G-cetn

25. ABTOMaTH3MPOBaHHBIH CHCTEMBI cOOpa, 00paboTKK U OTOOpaKEHUs AaHHBIX
(SCADA)

26. Kitaccudukarus CHUCTEM u croco0oB aBTOMAaTHU3UPOBAHHOTO
MECTOOIpEEICHUs TPAHCIIOPTa

27. Metonbl ¥ CpefiCTBa KOHTPOJIS 32 TICPEMEIICHUEM JTIOICH

28. KOMIIOHEHTHI U TOJCUCTEMBI Y MHOTO I0Ma

29. KoMITOHEHTHI 1 IOJCUCTEMbI Y MHOTO TOpojia

30. KOMITOHEHTHI H ITOACUCTEMBI Y MHOT'O aBTOMOOMIIS

©OoNOU AW
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31. CpenctBa 111 MOHUTOPUHTA 3/I0POBbs, TUATHOCTHKUA M O0ECIIEYCHHUS yX01a
3a TareHTaMH
32. Buasl MOHUTOPUHTA OKPYKaIOIIEH cpeabl

V1,¥2,V¥3 IMpakTuueckoe 3aganue (10 BApuaHTaMm):

¥02.2, ¥03.1 IMoaxoueHne yabTPa3BYKOBOI0 1aTUNKA

Cobepure cxeMy, IpUBEICHHYIO Ha pUCYHKE 1.

ITopsinox noakJIOYeHNs:

1. 3akpemmsiem  gatunmk  paccrossnus  HC-SR04  Ha  cepBompuBoze.
[Moaxmowaem nmatunk HC-SR04, mbe3o3ymmep U CEpBONPHUBOI K ILIaTe
Arduino o cxeme Ha puc.1.
3arpyxaem B turaty Arduino ckeTd.

3. HaOmomaem 3a UUKIMYECKHMM MEpEMELICHUEM CEpPBONPUBOAA, MpH
nomagaHuy o0bekTa B mose 3penus garanka HC-SR04 nee303ymmep m3maer
CUTHAJI, CEPBOMPHBOJ OCTAHABJIWBACTCS, MPU HCYC3HOBEHUM OOBEKTa W3
T10JIA 3pC€HHUA JaTUMKa CEPBOIPUBOJ] BO306HOBJI$ICT JABHMKCHUC.

4. 3arpy3ure CKeTd, IPOJAESMOHCTPUPYHTE paboTy JaJlbHOMEpA.

no

e safon Bonnn snnnn
.. - -n LA A A A J LA

P HUCYHOK 1 — Cxema MOAKIIIOYCHHUA YJIBTPA3BYKOBOI'O AaTYHKA

Kpurtepun oneHku 3K3amMeHa

—«OTIUYHO» - TEOPETHUECKOE COJIEpKaHHE Kypca OCBOCHO MOJHOCTHIO, Oe3 mpoOernos,
yMEHUsI cOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMOil y4eOHbIE 3aJaHusl BBITOJIHEHHI,
Ka4eCTBO UX BBIMIOJIHEHUS OLEHEHO BBICOKO.

—«XO0poIIO» - TEOPETHUECKOE COJIEpP)KaHHE Kypca OCBOEHO MOJIHOCTHIO, 0€3 MpoOelnos,
HEKOTOphle yMEHHUS C(HOPMHUPOBAHBI HEJOCTATOYHO, BCE IMPEIyCMOTPEHHBIE MPOrpamMMOit
y4ueOHbIe 3aJaHHs BBINOJIHEHBI, HEKOTOPbIE BU/IbI 3a/IaHUH BHITOIHEHBI C OIINOKAMH.

—«Y IOBIIETBOPUTENBHO» - TEOPETUUYECKOE COJIEP)KAHHE Kypca OCBOEHO YaCTUYHO, HO
nmpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMbIE YMEHHS PabOThl C OCBOCHHBIM
MaTepHajJoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMOi
o0yueHMs] y4yeOHbIX 3aJJaHUH BBIIIOJIHEHO, HEKOTOPbIE M3 BBIIOJHEHHBIX 33JaHUI COAEpIKaT
OLITMOKH.

—«HeynoBneTBopUTeNbHO» -  TEOPETHYECKOE COJAEp)KaHHME Kypca HE OCBOEHO,
HE0OXOUMbIe YMEHUS HE C(POPMUPOBAHBI, BHIIIOJHEHHbIE yUeOHbIE 3aJaHUsI coiepKaT rpyObie
OILITMOKH.
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IIpunoxenue

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE 1

MHTEPAKTUBHBIE METOAbI OBYYEHUA

Omnmcanue mopsiaka
HCIIOJIB30BAHUS

HasBanue Hens Pesynbrar
Ne 00pazoBaTenbHOM HCIIONb30BaHUS (anroput™ npuMeHeHILA) UCIIOJIb30BaHMs
n/n TEXHOJIOTUH 00pa30BaTenbHON TEXHOJIOTHH B o0pa3oBaTenbHO
MIPaKTHYECKOM
(c yxazaHueM aBTOpa) TEXHOJIOTHH . TEXHOJIOTUH
npoheCCHOHATBHOM
JIeSITeIIbHOCTH
Texnonorus dopmupoBaHue B pamkxax rpynmnoBoH | — yMEHHE CIyIIaTh
KOJUIEKTHBHOTO HaBBIKOB TEXHOJIOTHH JpyT OpyTa;
B3anMooOydeHus (A.I. | coBMecTHOH oOyyaromuecs IensITcs Ha | — yMEHHUE JOBEpSTh
PuBun) JEATETbHOCTH TpyYIIIBI (mocTosiHHBIE, | APYT APYTY;
00y4Jaromuxcs u BPEMEHHBIE, OTHOPOJHBIE, | — YMEHHE 3a][aBaTh
aKTHBU3AINA pasHO ypOBHEBBIE W T.X.) | APYT APYTY BOIPOCHI;
yaeOHOoro TSt BBITIOJIHEHHUS | — yMEHHE J1aBaTh
mporiecca Ha KOHKPETHBIX y4eOHBIX | «OOpaTHYIO CBSI3b»
3aHATHSX 3aja4, Janee  Kaxknias | (Ha BbICKa3bIBaHUs
rpymmna MoyyyaeT 3afaHue | Wi JeiicTBus
U BBITOJIHACT €0 cO00INa, | TOBapHINEH Mo
JIOCTHTasi OIPEJEeNICHHOTO | TPYIIIe)
pe3ynbTara.
HudpopmannonHo- [ToBbiIEHUE [pumenerne odmatin u | DopmupoBanue
KOMMYHUKaIMOHHAs Ka4yecTBa OHNaiiH  oOydeHHs B | yMEHHUH
texHonorust (I'aponpx | oOydeHus 3a cdeT | MpodecCHOHATBHON CaMOCTOSATEIIHLHO
JUx. Jluutt u Tomac | BHeApeHHs JeATEIbHOCTH. MOTIOJHATh ~ 3HAHMA,
JI. Yucnep) COBPEMEHHBIX OdmnaitH-oOyueHme: OCYULIECTBJISATh MTOMCK
TEXHOJIOTUI -Cco3/1aHNe U OPHEHTHUPOBATHCS B
00y4aroIUMHUCS MOTOKE MH(POPMAIIH;
Mpe3eHTamn g | hopMupoBaHne
NPEJICTABICHUS] TIPOEKTOB | KOMMYHHMKAaTHBHON
(ObusHec-ume) ®W = WX | KyJbTypHl
JEMOHCTpaNHys Ha ypoKax; | 0Oydaromiuxcs;
-IPUMEHEHHE Ha YPOKE | MOBBINICHUE
KypcoB 00pa3oBaTenbHOro | addexTuBHOCTH
ropTana Iyisi 3aKperuieHus | mporecca 00y4eHus;
W KOHTPOJS YCBOGHHMS | pacIIMpeHHe
Marepuana 00pazoBaTeIbLHOTO
(TecTupoBaHuWe, 3aJaHMs | MPOCTPAHCTBA;
JUISt CaMOCTOATENILHOM | yBelIn4eHne
paboThI). JIOCTYITHOCTH
Omnnaita-o0yueHue: o0Opa3oBaHUsL.
-IpUMEHEHHE
JMCTaHIIMOHHBIX
TEXHOJIOTHH B OOYy4YeHHUH
(pa3paboTka KypcoB Ha
00pa3oBaTeILHOM
noprare, IIPOBE/ICHUE
ypoKOB Ha mardopme
Skype "
BHJICOKOH(EPECHIINN).
3nopoBbecOeperatomias | CoxpaHeHUE U - coOIro/ieHre | OIaroNpUsTHBIHA
TEXHOJIOTHUS moiaep KaHue TpeboBaHuit K | MHKpPOKJIHMAT u
(A.S1.Haiin, 310pOBbS OCBEILEHUIO, IICUXOJIOrMYECKast
C.I".CepukoB) oOyJaromuxcst TEMIIEPATYPHOMY o0cTaHOBKA

PEXKHUMY, BIAKHOCTH

- TPOBETPUBAHUE MEpEN
Ha4daJloM ypoKa

- (usKyIPTMHHYTKa Ha

ypoKe
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- CMeHa BHUJIOB
JeSITETPHOCTH Ha YPOKe

Monymnpras (C.
Paccen, U. A1. Jlepuep,
E. B. CkoBuH)

IloctynarenbHoe
(dbopmupoBanue
HaBBIKOB
OpTaHM3aINA
CaMOCTOSATEIHHOM
y4eOHO# paboTHI,
TPE3BOIO
OLICHUBAHMS
yUaIMMUCS
YPOBHS 3HaHUU U
OCO3HaHHe
BO3MOXKHOCTH
UCTIPABUTH
MIOJTy4CHHBIC
0aJuTBI ITyTEeM
Oosee TIIy00KOTo
TIOTPYXEHUS B
TEeMy U
CaMOKOPPEKIIUH.

Texnomoruss MOIYIBEHOTO
0o0y4eHHsT OCHOBBIBACTCS
Ha pa3IeNeHnd (110
YCMOTPEHHUIO  YYHTEJIs)
MIPEAMETHOTO
cofiep>KaHus Ha OJIOKH
(mMozymm),
OTJINYUTEIILHON
KOTOPBIX SIBJISICTCS:
- CoopmynupoBaHHas
yueOHast 1eIb.

- Munu-nporpamma,
OXBaTHIBAIOIIAsl YyIeOHBII
Marepuall, akKTyaJbHbIN
JUISL TAHHOTO CMBICIIOBOTO
Omoka.

- PykoBoxcteo o
JOCTHKEHHIO  y4eOHBIX
LeNen.

- IlpakTuueckue 3anaHus
pasHoro YPOBHS
CIIO’KHOCTH.

- Kontponsnas pabora,
CTPOTO COOTBETCTBYIOIIAS
3as1BJICHHON

yaeOHOIl [enn.

4epToil

3HAYUTEIIbHAS
nmudepeHIraist
Y9e0HBIX JOCTIKCHHUN
IS obecrieueHus
PaBHO3HAYHBIX
YCIIOBUH
naJibHEHNIIero
pasBuTus
oOyJaromuxcs
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IEPEYEHb MPAKTUYECKHNX 3AHATUM

ITpunoxxenue 2

Pa3zgeanl/TeMbl TeMbl NpaKTHYECKUX Koun4ecTBo TpebdoBanust
3aHATHH 4acoB ®1'OC CI1IO
(ymern)
Pa3nen 2. OcHOBHBIE TEXHOJIOTHH HHTEPHETA Belllei 16
3HaKOMCTBO C ApJIyHHO 4 Vi
Tema 2.1. Cpencrtpa v02.2., V03.1.
BHPTYIILHOM V06.1., Y07.2.
UIECHTU(DUKAITIN
00BEKTOR BHEIIHEI [Monxiroyenue u 2 V1,V2,V3
cpeimbi [IPOrpaMMHUPOBAHKE ¥02.2., V03.1.
cuntbiBatens RFID Y06.1., ¥07.2.
Tema 2.2. Jlarunku u | [loakmarouenne u 2 VI1,VY2,V3
ceHcopsl InTepHera [IPOrPAMMUPOBAHUE ¥02.2,, Y03.1.
Bellel 1M (ppoBOro AaTyuKa Y06.1., ¥07.2.
JIBUKCHUS
IMonkmrouenne u 2 V1,V2,V3
[IpOorpaMMUpOBaHUE AAaTUMKa ¥02.2., V03.1.
TEMIEPATYPHI U BIAXKHOCTU Y06.1., ¥07.2.
(KTMMAaT KOHTPOJIb)
INoakmroueHue u 2 V1,V2, V3
[IPOrpaMMHUPOBAHKE ¥02.2., V03.1.
TEPMETUYHOIO JaTYMKa Yo06.1., ¥07.2.
TEMIIepaTyphl I BIaKHOU
cpesl
INonkmrouenne u 2 V1,VY2,V3
IIpOrpaMMUpPOBaHUE ¥02.2., V03.1.
YJIBTPa3BYKOBOTO JAJIBHOMEpPA Y06.1., ¥07.2.
(TapKTPOHHMK)
IMonkmrouenne u 2 V1,V2,V3
IIpOrpaMMUpPOBaHUE ¥02.2., V03.1.
AQHAJIOrOBOT'0 JaTYMKA IIIyMa VY06.1., Y07.2.
Pa3nen 3. [IpakTnyeckoe NpMMeHeHHE TEXHOJIOTHH 18
HNuTepHera Beuiei
Tema 3.3. Ymubii nom | [logkmaroueHue u 2 V1,V2, V3
Y TOpOJ IIPOrpaMMHUPOBAaHUE YMHOTO ¥02.2.,Y03.1.
CBETUJIbHUKA Y06.1., V07.2.
[Monxiroyenue u 2 V1,V2,V3
IIPOrpaMMUPOBAHUE AATYUKA ¥02.2., V03.1.
BJIQ)KHOCTU IIOYBBI v06.1., Y07.2.
IMonkmroyenue u 2 V1,V¥2,V3
IIPOrpaMMHUPOBAHUE JaTYUKA ¥02.2,,¥03.1.
YPOBHS BOJIbI Y06.1., ¥07.2.
IMonxmroyenue u 2 V1,V¥2,V3
IIpOrpaMMHUpPOBaHUE AaTUNKA ¥02.2,,¥03.1.
YIJIIEBOJIOPOAHBIX ra30B Y06.1., ¥07.2.
IMonkmrouenne u 2 V1,VY2,V3
IIPOrpaMMHUPOBAHUE AATUNKA ¥02.2., V03.1.
yrapHbIX ra3oB Y06.1., Y07.2.
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[Monxiroyenue u 2 V1,V2,V3

IIPOrPaMMHUPOBAHNE MOTYJIs ¥02.2., V03.1.

NaTYhKa OrHA VY06.1., Y07.2.

VYipaBieHne yMHBIM IOMOM 6 VI1,¥2,V¥3

4yepe3 MOOMITbHOE v02.2.,Y03.1.

MIPUJIOKEHUE Y06.1., Y07.2.
HUTOI'O 34
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[Ipunoxenue 3

OBPA30OBATEJIbHBII MAPIIIPYT

Kontp

ONBHAS Kom*ponnpyegame paszenst Kontponupyemsie OlenoumbIe cpencTea
(TeMbr) y4eOHOH AUCIUTLTITHEI pe3yIbTaThI
TOYKa
Pasnen 1. KoHuenuusi uHTepHeTa Bewei
1 Tema 1.1. OcHOBHBIE TTOHATHS 31.36 Teer Nel TecToBbIe 3aJaHusg
’ - 3a/1aHus
2 Tema 1.2. O0nacTu NIPUMEHEHHUS 35.36 Tecr N2 TecroBble 3a1aHUs
’ B 3a7aHus
Paznen 2. OcHOBHBIE TEXHOJIOTHM MHTEPHETA Bellei
3 32, V1 KoHTpobHas KonTtponsHble 3amanus
Tema 2.1. Cpenctsa 302.1,,303.1. pabota Ne3
- pel V02.2., V03.1.
BHPTYaJIbHON MIEHTH()UKAINN 304.1.305.1 BrimonHenue
00BEKTOB BHEIIHEH Vo 4'1’ Vo 5 1' NPaKTHYECKOU paboTHl,
Ccpeibl 306 1 307 5 [IPNel, 2 COCTABJIEHUE OTYETA I10
V06.1., Y07.2. pagote
4 Tema 2.2. JIaTYNKH U CEHCOPHI Kontponsnas | KoHTposibHBIE 3a1aHUSA
HutepHera Belei 31,34,V1,Y2,V3 pabota Ne4
302.1., 303.1. BAITONHCHNG
¥02.2.,¥03.1. MPaKTUYECKOH PaboTHl,
306.1., 307.2. TP Ne3-7 COCTABJICHHE OTYETA 110
Y06.1.,¥07.2. pabore
5 Tema 2.3. Cpexncrsa coopa, KouTponbHble 3ananust
nepenayn, 00padOTKU, XpaHCHHS
U TIpe/ICTaBICHUSI HHPOpMAIHA 32,35 KontponrHas
pabota Neb
Pasnen 3. IlpakTuyeckoe npuMeHeHue TexHooruii Unrepuera seueit
7 Tema 3.1. [Ipumenenne 35, 31 KonTtpomnsuble 3amanus
TEXHOJIOTUH 3JIEKTPOHHOTO
MOHHUTOPHHTQ KontponbHas
pabota Neb
8 Tema 3.2. KonTtpons mrozeit u 35, 31 KoHTpoabHbIe 3a1aHust
KIBOTHBIX
KouTponbHas
pabota Ne7
9 Tema 3.3. YMHBIN J0M U TOPOT 30.35.31.34 Kontponsuas | KoHTpombHbIE 3amanus
V1. V2, V3 pabota Ne§
302.1., 303.1.
V02.2., V03.1. Brmonnenne
306.1., 307.2. TP Ne8-14 MIPAKTHUIECKON paboThI,
y06.1., v07.2. COCTABJICHHUEC OTYECTA I10
pabote
10 Tema 3.4. Koutposns Tpancmnopra KouTponbHble 3ananus
U OKpYKarollen cpeibl 35, 36
304.1, 305.1 KonTtponsHas
V04.1, ¥05.1 pabota Ne9
309.2, ¥09.1
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n/n

Pasnen pabouci
POl pPaMMbl

JIMCT PETUCTPAIIMU UBMEHEHUN U TONTOJIHEHUM

KpaTkoe conepxaHie i13MeHeH s/ 10N0THEHHS

Jlara,
Ne nporokona
3aceaHus
[TK/TTLK

[Toanuck
npesace/lares
[TK/TTK

Pabouas nporpamma yueGHOMH Aucunnantbl « UIHTepHeT Belei»

aKTyanusupoBaHa. B pabouyto nporpammy BHECEHbI CJelyHoLIHe
H3MEHEHHUS:

3 VCJIOBKUA
PEAJIM3ALUMU
YUEBHON
JIMCLUTTJTUHBI
n. 3.2 YyeOHo-
METO/IHYCCKOE U
HH(OPMAILMOHHOE
odecreueHue
peanusainu
1pOrpaMmbi

1. YueOHO-MeToaMYeckoe U HH(opMallHOHHOE o0ecredcHme
peannsaiiiin mporpaMMbl YMTATh B HOBOI pelakiliu:
OcHoBHas siuteparypa

I 3apamenckux. E. 1L Mireprer senteii. Meciacosanmns n |
00.14CTh  TPUMEHEHUS mMoHorpapus /AL Bapamenckux. WL
Aprembe. — Mocksa : MHOPA-M. 2022, — 188 ¢. — (Hayunas

vbiciib). — DOI 10.12737/13342. - ISBN 978-5-16-011476-7. - Teker :
iekTponHblit. - URL:  https:/znanium.com/catalog/product/ 1854244
(ytata obpatenus: 15.09.2023). — Pexum jloctyna: 1o nojnmeke.

2, Kyty3os, O. U. MHPOKOMMYIMKAIMOIHBIE CUCTEMbI M CCTH
o ovuebnuk g Bysos / O. M. Kyrysos. 1. M. Tarapnukosa. B. B.
flexaHoBekMit. — 2-e usa.. crep. —— Cankr-llerepdypr @ Jlaubs, 2021, —
244 ¢. — ISBN 978-5-8114-8051-7. — Teker @ vaekrpoubiii // Jlanb
) ICKTPOHHO-0MOIMOTEYHas cuerTema. URL.:
hitps://e.lanbook.com/book/171410 (1ara obGpauenus: 15.09.2023), —
Pexunm sloctyna: st aBTOPU3. NOAb30BATCACH.

JlonoaHuTeAbHAsA IMTEpaTypa

I, Texnonoruyeckne OCHOBbI HHTEpHETa Beluei: [lpakTHKym
yueOHoe mocobue / A. H. Muponos. 1O. A. Boponuos. A. B.
Koneinora, E. K. Muxaiinosa. — Mocksa : PTY MUPDA. 2022, —
147 Texcr @ aacxrponnniii /7 Hanb )ACKTPOHHO-
OnbamoreyHas CHCTEeMA. - URL.:
https://e.lanbook.com/book/239954 (wata odpaiienus: 15.09.2023).

Pexum qoctyna: [1is aBTopH3. 01b30BATCACH.
Fodmvan. TI. M. Tlpombitichniii uireprier seieit. Kovinonennn
MOJIEBOI0 YpOBHS : ydyeOHoc nocodue / 1. M. Topman. Il A,
Kysnenos. — Kpachospex : Cubl'Y wum. akajgemuka M. .
Pewernéna, 2022. — 176 c¢. —— Teker : dekTpoHHbIH // Jlaub
YIEKTPOHHO-OUOIHOTEYHAs CHCTEMA. — URL.:
https://¢.lanbook.com/book/330155 (:1ara obpautenus: 15.09.2023).
— Pesiv goctyna: JUis aBropH3. 110.1b30BaTe. 1CH.

G
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ITpoTokon Ne 1
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