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1. TACHIOPT MPOT'PAMMBI YYEBHOM JUCIUTIJINHBI
HNuTepHer Benien

Hazeauue yYueOHoU OUCYUNIUHDBL

1.1. O61acTh NPUMEHEHUSsI TPOTrPAMMBI

Pabouass mporpamMma y4eOHOW IUCHUIUIMHBI SIBISICTCS YacThlO MPOrPaMMBbI MOATOTOBKHU
crienanucToB cpeanero 38eHa B cooTBeTcTBuU ¢ @PI'OC CIIO 09.02.01 KoMmnboTepHbIE CHCTEMbI M
KOMILIEKChI, BXOJALIE B yKpylnHeHHyto rpynmy creunuansHocteil 09.00.00 UndopmaTuka u
BBLIYHCJIUTEIbHAS TEXHHKA.

Pabouast mporpamma y4eOHOW MUCIMIUIMHBI MOKET OBITh HMCIIOJIb30BaHA B JIOMOJHUTEIBHOM
00pa3oBaHUM B paMKaXx MOJATOTOBKH CIEIIHAIKMCTOB 0 Kypcy « IHTepHET BemIei».

PabGouass mporpamMma CcoOCTaBIs€TCS IS OYHOM,

3309HOM, 3a09YHOM C D’JEeMEHTaMH

JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH opMaM 00yUeHUsI.

1.2.

MecTto

AUCHUIIJINHbI B

00pa3oBaTebHOI MPOrPpaMMBbI

CTPYKTYype

OCHOBHOHN mpo(eccHOHATBLHOU

JluciymuinHa BXOIUT B COCTAB TUCIUIUIMH 00MIeTpodeCCHOHATBHOTO ITUKJIA.

1.3. enru u 3aga4u JUCUMILIMHBI — TPe0OBaHHUA K Ppe3yJbTaTaM OCBOCHHS

JTUCIHUIIINHBI
Kon YmMenus 3HaHus
I1K, OK,
JIP
OK 0I- | obecneunTh CBSA3b MEXAY YCTPONCTBAMHU U | MPUHIUN cOopa, OOpabOTKHM W XpaHEHHUs
OK 09, | nmardopmoii MHTepHETA BEMIEH; JIAaHHBIX;
NIK' 1.1, | opranusosats c60p 1 06paGOTKY JAHHBIX, | KOHIIEHIIHS TEXHONOTHH HHTEPHETA BeIIeH;
IK12, | geobxomumbix s (YHKIMOHUPOBAHUS | IPUHIMITEI  ONTUMAIBHOTO W HAJIEKHOTO
I}IIIE %;’ CHCTEMBI; XpaHEeHHUs U IpeoOpa3oBaHMs JaHHBIX;
P16 | MPOBEPHTH KAKIYI0 9YaCTh CHCTEMBI Ha | METOBI MIPOSKTHPOBAHUS CTPYKTYD
OCHOBE MPHUHSTHIX KPUTEPHUEB BHINOIHEHUS | IaHHBIX;

onepanuii;

OTpeAeNnsiaTh ¥ UCIHOIB30BaTh CIIOCOOBI
BU3yalin3allun JaHHBIX, BKJIIOYasda
CO3/aHKe BeO-CTpaHUI] MPUIIOKESHHUIA;

YCTAaHOBUTb W CHENaTb  HACTPOMKY
[apaMeTpoOB JTaTYUKOB;
MIOATOTOBUTh JIOKyMEHTAIUN o

OopraHu3alnuun pa60T U KOHTPOJJIIO U3
BBITIOJTHEHN .

KpUTCPUH U METOJbI IJIs IPOBCACHUSA
TCCTOBBIX onepauI/Iﬁ.

1.4. Koin4yecTBO 4acOB HA OCBOEHHE MPOrpaMMbl y4e€OHOM M CHUIIIMHBI

MaxkcumanbHas yueOHas Harpyska odydatomnierocs 203 yacoB, B TOM 4HCII€:
- 00s13aTeNIbHAS ayIUTOPHAS yueOHasi Harpy3ka oOydaromnierocst 138 gacos;
- caMocToATeNbHas paboTa oOyyaromierocs 65 4acos.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIIJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Buj yueOHoii 1esiTeIbHOCTH

O0beM yacoB

MaxkcuMmaJjibHasi yueOHasi HArpy3Ka (Bcero) 203
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 138
B TOM YHCIIE!
J1a00paTOpHBIC PAOOTHI 40
MPAKTUYECKHUE 3aHATH
KypcoBasi paboTa (IIpoeKT) HE MIPEAYCMOTPEHO
CamocrosiTeibHast padoTa 00y4yaoero 65
B TOM YHCIIE!
- CaMOCTOsATENbHAs paboTa HaJl KYpCOBOM paboTo# (IIPOSKTOM) HE MPEyCMOTPEHO
- opopMIICHHE OTYETa M OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, 10
- IOJITOTOBKA BHICTYIUICHHSI HA KOH(DEpEeHIINHY; 3
- IOJITOTOBKA K KOHTPOJILHOU padoTe; 4
- IOJITOTOBKA K TECTHPOBAHUIO; 6
- co3anue moptdomo; 4
- COCTaBJICHUE CTPYKTYPHOU CXEMBI; 6
- COCTaBJICHHE TaOJINIIBI; 2
- YTEHHE U aHAJIU3 JIUTEPATYyPHI 22
- paboTa ¢ KOHCIIEKTOM JICKIIHH. 8

[TpomexxyTouHas aTTecTanus B popme sK3aMeHa.




2.2. TemaTn4eckue TUIaH U COACpKaHUe yIeOHOM TUCIIMIUINHBI HNuTepHer Benen

Hazeauue yueOHOU OUCYUNTUHDL

HaunmenoBaHue pasaeiios Coaeprxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl M NPAKTHYECKHE 3AHIATHS, CAMOCTOATEIbHASA Oo0vem | Ypoen
H TeM pabGoTa o0yuarommuxcs, KypcoBasi padbora (NpoeKT) 4acoB b
OCBOEH
ust
s
25
e
B g
=
1 2 3 4
IV cemectp
Tema 1 «Benenue» Conepxanue ydeOHOTO MaTepuaa 34
1 TexHnka 6€301MacCHOCTH B MaCTEPCKON U MpaBmiia paboThl ¢ 000pynoBaHHeM. BBeneHre B KOHIETIIIHIO 2 2
"UnrepHera Bemieil".
2 O6nacts npumenenusa MuaTtepHeTa Bemieil. [lepcrnekTrBbl pa3BUTHS criennanucToB MIHTEpHETa BelIeH. 2 2
3 WHTepHeT Beliel Kak NepCrekTUBa pa3BuTus nuaycrpuu 4.0. 2 2
4 Bunbl «yMHBIX Beriein» 2 2
5 JlaTuuku 1 ceHcopsl 2 2
6 YrpasiisieMble yCTPOHCTBa 2 2
7 Crioco0bl B3aMMOJICHCTBUS ¢ MHTEPHET-BEIIAMU 2 2
8 ITpoTokonsl nepegaun aaHHbix B uHTEepHETE Bemeid: MQTT, AMQP, CoAP, DDS, XMPP, JMS. 2 2
9 MexmMainHHOe B3aumoeiicteue M2M 2 2
10 Crnioco0bl ayTeHTH(HUKAIIMM YCTPOMCTB U JIIOJICH B CUCTEME 2 2
CamocTosiTenpHas pabota 00yJarommXxCst 14

YreHue U aHAINU3 KOHCIEKTA JEKIHI

YreHue U aHasu3 juteparypsl [1] crp. 9-12

Joknan Ha TeMy «poJib HHTEpHETa Bellleil B Oyayiem»

Cocrasienue Tadmusl «Croco0bl MOAKII0UYEHID)

UYrenne u ananu3 smuteparypsi [ 1] ctp. 30-42

CocraBieHue Ta6J'II/ILILI CpaBHCHUA IMPOTOKOJIOB IICpCaAavIn JaHHBIX

UYrenne U aHanu3 quteparypsl [1] ctp. 42-50

Urenue u aHaau3 autepatypsl [1] cp. 53-95

Ol N |O|BRWIN|F-

HO,I[FOTOBKa K TCCTUPOBAHUIO




Tema 2 Conepxanue y4eOHOTO MaTepuana 26
«Havano pabotst ¢ 1 3rakoMcTBO ¢ nHTepdericom npunoxenne Thing worx. 2 2
npunoxennem Uutepuera | 2 OyHnpaMeHTanbHas uepapxudeckas cymHocts B ThingWorx: 2 3
BCILCH.» 111a60H Benm. Pa3paboTka ma6inoHOB
3 Cosnmanne cBszeit Mmexxay ThingsTemplate, ThingsShapes u Things 2 2
4 Co3zmanne cepBrca IJIs MOJYICHHS M OTIPABKH JAaHHBIX CO CMapT YCTPOMCTBA. 2 1
5 OTnazaka NOJKITIOUEHHS] YCTPOWCTBA U CEPBUCA, METOIbl OOHAPYKEHUS U IOHUMAaHUsI KOJOB OLIMOOK MpU 2 2
HACTPOUKE
[IpakTHyeckue 3aHATHS 10
1 O3HakOMJICHHE C BEIIaMH Ha TIaTopMe PHIIOKEHNS HHTEPHETA Belel
2 Cosznanue nmoJyib3oBatelis u appkey kiova
3 Cospnanue pobotoB Ha matdopme Thing Worx.
4 Coznannie TepMHUHANA YIAJICHHOTO yIpaBieHus u cBeTodopa Ha matdopme Thing Worx
5 ABTOMAaTH3aL¥sI CHCTEMBI CHTHAIM3AIMN CBETO(OpPa, pydHOE M HEpYJHOE yIpaBJeHne Ha mathopme
ThingWorx
CamocrosiTenpHast padoTa o0ydaromumxcs 6
1 UrteHue ¥ aHanm3 JuTepaTypsl [2] cTp. 52-55
2 Urenue u aHanm3 quTepaTypsl [2] ctp. 56-59
3 CocraieHue TaOJIUIIBI «OMIHOKA —CHMIITOMBI —pEIICHHE)
4 IToaroToBka K TECTUPOBAHUIO
V cemectp
Tema 3 Copepxanue yueOHOIro Marepuajia 40
«Pabora ¢ qaHHBIMI» 1 IlepBuuHas 00paboTKa JAaHHBIX 2 2
2 Co3zaanue npoekTa, mojp3oBatens u appkey st ycrpoiicTs 2 2
3 Hacrpotiika coObITHS ¥ TpeBOTH B Iiaropme 2 1
4 Taiimep. Co3nanue taiiMepa. Mcnons3zoBanue Taiimepa 2 2
5 [IpeobpazoBanue 00beKkTa QU3NYSCKOr0 MUPA B IUGPOBOTO JIBOMHHKA 2 2
6 ba3oBeie MeToaBI peanu3anuy 0JIOKUPOBOK OT OITHOKH, CBSI3aHHBIX C YEIIOBEUECKUM (DAKTOPOM. 2 3
7 HMnopT ¥ 3KCHOpT NPOEKTa, 0COOEHHOCTH COXPAaHEHHUS POEKTOB U IIEPEHOCA B HOBBIE BEPCHH. 2 2
[IpakTideckue 3aHATUSL 12
6-7 Co3nanue u HacTpoiika barcod reader u yctpoiicTBa npeoOpa3oBaHus BU3yalbHOW HHDOPMAIHH B
rpaduuecKyIo
8-9 Wzyuenne BuptyansHoro cumynaropa ThingWorx
10-11 | Co3panmne nHPOPMAIIMOHHON MOJIENN «YMHO» MOJKIIOUeHHOH Benm Ha miatgopme ThingWorx
CamocrosiTenpHas paboTa 00yJaronTuXCst 14

1

Urenue u aHanu3 nuteparypsl [1] ctp. 102-109

2

Urenne u ananu3 quteparypsl [1] ctp. 117-125




Urenne U aHasiu3 nuteparypsl [1] ctp. 125-136

Urenne u ananu3 iturepatypsl [1] ctp. 140-141

Urenue n aganm3 auteparypsl [1] cTp. 157-171

CocraBnenue TabaHIIbl CPAaBHEHHS YPOBHEH

N0~ w

HOI[I‘OTOBKa K TSCTUPOBAHUIO

Tema 4
«Texnonoruu Mutepuera
BELICI»

Cojneprkanue yueOHOrO MaTepuaia

w
(8]

LPWAN

PannogacToTHas HACHTHQUKAIINS

Crnyuau npumenenus npotokoia IEEE 802.11 u ero mojakiaccos.

JocTtonnctBa u HegocTatku Internet Protocol v4 u v6

YcTpoiicTBa cuuThIBaHUs HHGOPMALIMK O COCTOSIHUE YEJIOBEKA.

MopenmupoBanue. Co3ganue MU pPOBOro ABOWHMKA YCTPOWCTBA.

AnpecHbIi poToKoN nepeaayn qanaeix DMX.

0N |WIN(F-

KonTponeps! NpoMBIIIIEHHOIO0 HHTEPHETa BEIei.

NINININININININ

[IpakTryeckue 3aHATUSA

12-13

Mashup, HacTpoiika ero ooumx cBoicTB. CBSI3b BUJDKETOB U CBOWCTB BEIIH

14-15

Hasznauenue 1 cBoiicTBa BUIIKETOB

COININININININININ

CamocrosTenpHast paboTta o0yyaromuxcs

UreHne 1 aHaIM3 KOHCIIEKTa

UreHne u aHayu3 quteparypsl [2] crp. 281-292

UreHue 1 aHanm3 Jutepatypsl [2] crp. 292-300

Urenue u aHanm3 autepatypsl [2] ctp. 300-311

QB WIN| -

HO,I[FOTOBKa K TECTUPOBAHUIO

11

VI cemectp

Tema 5
«nTepdeiic
0JIb30BATEIISD»

Conepxanue yu4eOHOro Marepuaa

o
~

Coznanne Mashap. 3HaKOMCTBO C BHJKETAMU U MX CBOWCTBAMHU

ba3oBble npuHIMIIEI co3anus nHTepderica monp3oparens. TpeboBanus K uHTephEncy

Wzyuenne 6a30BbIX QyHKIMK paboThl oneparopa cucteMbl HTepHET Belei

I/I3yquI/Ie 0a30BBIX (byHKL[I/II/I pa6OTBI HMHXXCHEPA TCXHOJIOTd CUCTCMbIL I/IHTepHeT Bemeﬁ

W3yueHus npyuHIMIIA TIOCTPOEHHSI MHTEpderica pyKOBOIUTEIS

Pa3rpaHquHHe IIpaB 40CTyna MOJIL30BaTEIICH B 3aBUCHUMOCTH OT UX JOJIDKHOCTHU

HacTtpolika cBsi3u MeX/Ty dJieMeHTaMu UHTepdelica U cBoiicTBaMM yCTPOHCTB

Haxormmrenne u 0T06pa)KeHI/Ie MOHUTOPUHI'OBBIX TaHHBIX.

OO (N |WIN|F-

HOFHpOBaHI/Ie JAaHHBIX B IIOTOK JaHHBIX.

=
o

Pa3paboTka cucTeMbl yIIpaBIeHHsI, 00SCTICUNBAIOIICH B3aNMOICHCTBIE YMHBIX TTOAKITIOYCHHBIX YCTPOUCTB

[
=

Hcnons3oBanue cetu B ThingWorx.

[N
N

CpenctBa naeHTH(pUKaUN QU3NIECKOTO MUpa B "MHTEpHET Bemax"

NINININININININININININ

NINININININININININININ




HpaKTI/I‘IeCKI/IC 3aHATUA

10

16 Paspaborka MushUp mis ynpasinenus onHuM poOOTOM-MaHUIYISITOPOM B PYYHOM PEXUME
17 Pazpaborka MushUp mis ynpasierns poO0TOM-MaHUITYIISITOPOM B TIOTYyaBTOMATHIECKOM U
ABTOMATHYECKOM PEKHUMaX
18 Cosznanne naTepdelica MHKEHEpa-TEXHOJIOTa
19 Cosznanue nnatepderica oneparopa
20 Co3znanue 0TIag09HOro HHTEpdeiica
CamocTosTenpHas paboTa 00yJaronuxcst 12
1 Urenue u aHaau3 qurepatypsl [3] crp. 33-36
2 UreHue U aHaJIU3 KOHCIIEKTa
3 UreHne U aHanu3 uteparypsi [2] ctp. 123-125
4 Urenue u aHanm3 quTepaTypsl [2] ctp. 46-50
5 [ToaroToBKa K TECTHPOBAHHUIO
Tema 6 Copepxanue yueOHOTro Marepuaia 4
«ABTOMaTH3AIMSDY 1 | OcHOBBI pa3pabOTKH aBTOMATH3MPOBAHHBIX cHCTeM cortacko TOCT-34 2 2
CamocrosiTenpHas padoTa o0ydarommxcs 2
1 ‘ Urenue u aHanu3 nmutepatypsl [2] ctp. 153-175
Tema 7 Copepxanue yueOHOTro Marepuajia 12
OcHOBBI pa3paboTKu 1 OcHOBHbIE PYHKIMH YCTPOWCTB 2 2
YMHBIX YCTPOHCTB 2 OCHOBBI Pa3pabOTKH YMHOTO yCTPOWCTBA 2 2
3 REST API. Tepmunosorusi. Co3nanue. Hactporika. IIpumepsl. 2 2
4 cpezcTBa 0€30MacHOCTH MaKeToB JIaHHBIX. CpesicTBa 0OHAKEHHsI JTI0XKHBIX JTAHHBIX 2 2
5 [Moaxmrouenne ESP8266 Kk MpuI0KEHUIO MHTEPHETA BEIICH. 2 2
6 O0paboTka COOBITHH HA YCTPOUCTRE. 2 2
CamocrosTenpHast padoTta o0yuaromuxcs 6
1 CocraBnenue Tabauubl QyHKUMH ycTporcTB nHTepHeTa Beuierd 1 ACY TII
2 UreHne u aHaIN3 KOHCIIEKTA
3 UYrenne u ananu3 smreparypsi [3] crp. 10-25
4 Yrenue U aHanu3 suteparypsl [3] crp. 30-46
5 [loaroToBKa K TECTUPOBAHHIO
6 [lonroToBka K 9K3aMeHY
Bceero: 203




3. YCJIOBUS PEAJIN3ALIUU ITPOT'PAMMBI YUYEBHOM JJUCHHUIJIMHBI

3.1.Tp660BaHl/lﬂ K MUHUMAJIbHOMY MaT€PUAJIBbHO-TEXHUICCKOMY o0ecrneyeHu1o0

Peanu3zamust mporpaMMbl TUCHUIUTMHBI TpeOyeT HAIWYUS MAaCTePCKONM 1O KOMIICTCHIUH
«HTepHeT Benen».

OO6opyaoBaHue J1a0OPaTOPHH:

[apter: 13 mr, Ctynes antucratuueckue: 26mt, Cunue ctynbs: 4mt, Beb-xamep:39mr, 3
TeneBu3opa, 1 cepep B KoMIUIeKTe, 1 cepBep, 4 kommyTtaropa, 38mT MUKpopoHOB, mMaHTOorpados 38
wT, lmT BUAeOKaMepa, 2IUT MEAUACUCTEMBI, 1T mpoekTtop, 24mT MoHutopa, 17 monutopos, 21
MOHUTOD, 4 poboTa, 2 cMapT Kamepsl, 2 Oaprepa 0e30MmacHOCTH, 2 CBETOBBIX Oapbepa, 4 ceetodopa, 13
TyOouek, 4 HOyTOYKa, 2 mkada, 38 naymuukos, 16 USB nakonuteneit 6 6apkoapuaepos, 2 daumyapra,
2 MOV, 12 nepeBsSHHBIX SIIMKaA, 6 CBETOAUOMIHBIX MaHEeH, 6 TOUeUHBIN MaHesnel, 2 BeIkitodarens, 47
po3zerok 220BT.

3.2. HudopmanmonHoe oOecneyeHue o0O0y4deHHus1 (mepevyeHb PeKOMEHIYyeMbIX
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOMN JUTEPATYPbI)

OCHOBHBIE UCTOYHUKHU:

1. A.B. Pocnsiko. MaTepHer Bemeii: yuebHoe nmocodue [Tekcr] / A.B. Pocnskos, C.B.
Bansimmn, A.1O.I'pebemkos. — Camapa: III'YTH, 2021. — 200 ¢

2. A.B. KopauiioB. OCHOBBI IPOEKTUPOBAHUS IPUIIOKEHUN HHTEepHETa Belel. KoHcnekT Kypca
nexuuii / Kopuaminos A.B.- M3natensckue pemenus, 2019. — 254 c.

3. E.IL. 3apamenckux. UutepHer Bemieil. MccnenoBanus U 001acTe IpUMEHEHUS: MOHOTpadus /
E.Il. 3apamenckux, 1.E. AprembeB. — M.: UH®PA-M, 2021. — 188 ¢

JlonoTHUTEIbHBIE NCTOYHHUKH:

1. ITandunos A.O. ObpazoBarenbubie ManumyssiunonHsie PTK. Yactes 1/ A.O. ITan¢unos —
OnexkrpoHHas kHHTa, -2019. — 89 c.

2. ITandunos A.O. O6pazoBarenbHble MaHunyssiuonHbie PTK. Yacts 2 / A.O. Tandumnos —
OnexrpoHHas kHHra, -2019. — 70 c.

3. ITandunos A.O. KBaHTOypoKk poOOKBaHTYyM. - MeTou4ecKre yKa3aHus Mo IPOeKTy YTIOBOH
pobot-manumyssarop / A.O. [Nandunos — DnexTponHas kaura, -2019. — 62 c.

HHTepHeT pecypcsr:

1. Pemennst Cisco loT — oOyuarommii moptan. [DIEKTPOHHBIM pecypc] — peXum AocTyna:
http://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html (2022)

2. INTERNET OF THINGS NEWS - wH}OpMalIMOHHBIA MOpTal Pa3BUTHS TEXHOJOTHUH
MHTEpHeTa Bellel. [ DIeKTPOHHBIN pecypc]| — pexxkuM aoctyna: http://www.theinternetofthings.eu/

3. 1oT Overview Handbook - CripaBo4uHOe pyKOBOJCTBO MO0 MHTEPHETY BEHICH. [DIEKTPOHHBIN
pecypc] — pexxum goctyna: http://postscapes.com/internet-0f-things-handbook



4. KOHTPOJIb U OIIEHKA PE3JIbTATOB OCBOEHHUS YYEBHOM

JUCHUILIAHBI

KonTponb u oneHka pe3ylbTaTOB OCBOEHHUS Y4YEOHOW IUCIMILIUHBI OCYIIECTBIISAETCS
npernojaBaTesieM B IMPOIecce MPOBEACHUS MPAKTUYSCKUX 3aHATUH W 1a00paToOpHBIX pador,
TECTUPOBAHUS, & TAKXKE BBINOJHEHHS OOy4YalOIIMMUCS WHIANBUAYAIbHBIX 3aJaHUIl, MPOEKTOB,

HUCCJIETOBAHMIA.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI H OLIEHKH
pe3yJbTAaTOB 00yUYeHHUsI

YMmenus:

- o0ecneyuTh CBA3b MEXKIY YCTpPOWCTBAMU U
maTdopmoii MHTepHeTa Benie;

@dopman30BaHHOE  HaAOJIOEHUE

n  OIfCHKa

pe3yJibTara npakTuyeckux padbot Nel-4

- opraHuzoBaTh cOOp W 00pabOTKY JaHHBIX,
HEOOXOJUMBIX s (GYHKITMOHUPOBAHUS
CHCTEMBI;

(DOpMaJ'II/ISOBaHHOG Ha6J'IIO,Z[eHI/Ie

A OLlEHKa

pe3ysibTata mpakTHIecKux padot Ne5-7,9

- IPOBEPUTH KaXAYH 4YacThb CHCTEMBI Ha
OCHOBE TMPHUHATBHIX KPUTEPUEB BBINOIHEHUS
onepauui

dopmain30BaHHOE  HaAOJIOEHUE

H  OICHKa

pe3ylnbrarta npaktudeckux padbot Ne§,10

- ONpeneNiaTb W UCHOJB30BaTh CHOCOOBI
BU3yaJIU3alliy JIaHHBIX, BKJIIOYas CO3JaHUE
Be0-CTpaHUI] MPUITOKESHHIH.

cDO}T)MEU'II/I?»OBEIHHOe Ha6J'IIO)ICHI/IC

H OLCHKa

pe3yiibrarta npaktudeckux padbot Nel1-20

3HAHUA:

- KOHIECIIIMHY TEXHOJIOT UM HHTCPHCTA Bemeﬁ;

OueHKa BBINOJIHEHHUS TECTOBBIX
Temam 1-3

Ouenka OTYETOB o
npakTudeckux padot Ne 1-4

3aaHUuA 110

BBITITIOJTHCHHUIO

- NpUHIMIBI cOopa, 0OpabOTKM M XpaHEHUs
JTAHHBIX;

OmeHKa BBIOJIHEHHUS TECTOBBIX
Teme 3-4

Ouenka OTYETOB o
npakTH4YecKux padot Ne 5-7,9

3aJaHul 110

BBITTOJTHCHHUIO

- MPUHLMUIIBI ONTUMAIBHOTO M HAJAECKHOTO
XpaHEeHUs ¥ PeoOpa3oBaHus JaHHBIX;

OneHKa BBIMIOJHEHUS TECTOBBIX
TemMam 5-6

3aJaHul 110

Ouenka OTYETOB o BBITTOJIHEHHIO
npakTudeckux padbot Ne 12-20
- METOBI IIPOCKTUPOBAHUS CTPYKTYp AaHHBIX; | OreHka OTYETOB 1o BBITTOJTHEHHIO

npakTuyeckux padot Ne 1-11

- KPUTEPUU U METOBI JJIs1 IPOBEACHUS
TECTOBBIX OIEpaIlnii;

OreHKa BBINOJHEHUS TECTOBBIX
TemMaM 5-6

Ouenka OTYETOB o
npakTudeckux padot Ne 12-20

3aJaHul 110

BBITTOJTHCHHUIO
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[Tpunoxenue 1
Oo0s3arebHOE

KOHKPETU3ALIMA PE3YJIBTATOB OCBOEHUA JUCIIUITJIMHBI

[1K 1.1. BemmonHATs TpeOOBaHUS TEXHUYECKOTO 3a/IaHMs HAa IPOSKTUPOBAaHUE HU(POBBIX

YCTPOMCTB

[1K 1.2. Pa3pabarbiBaTh cXeMbl IU(PPOBBIX YCTPOUCTB Ha OCHOBE MHTETPATBHBIX CXEM pa3sHOU

CTCIICHU MHTCTpallun

IIK 1.4. IIpoBoauTh HU3MEpPEHMs] NApPaMETPOB IPOEKTUPYEMBIX YCTPOWCTB M ONPEHEIATH

I1OKa3aTcJIn HAAC)KHOCTU

YmeTs:

-0o0ecneyuTh CBSI3b
MEXIY YCTpOMCTBAMU U
mwiarpopmoii  MHTepHera
BEIIEH;

- opraHusoBatb cOop u
00paboTky JTAaHHBIX,
HEOOXOTUMBIX TUIs
(GYHKIMOHUPOBAHUS
CUCTEMBI;

- IPOBEPUTH
KaKIYI0 YacTh CUCTEMBbI Ha
OCHOBE TIPUHSITHIX
KpUTEPUEB BBITIOJTHEHHUSI
onepanuii;

- OTIpeIeINATh u
UCIIOJIH30BATh CIIOCOOBI
BU3YaIH3aI[uU JAHHBIX,
BKJIIOYAsl CO3IaHHE BeO-
CTpaHUIl TPUIOKEHU;

- YCTaHOBUTH "
caenaTh HACTPOIKY
napaMeTpoB JATIUKOB;

- MOJITOTOBUTH
JIOKYMEHTAITU! o
OopraHu3anmuu  pabor U
KOHTPOJTIO M3 BBIITOJIHCHUSI.

TeMaTHKa NPaAKTHYECKUX 3AHATHIA:
O3HakoMjieHME C BeHlaMH Ha
MHTEpHETa Beulei

Coznanue nonb3oBatens u appkey kiroda

Cosznanune podotoB Ha tatdpopme Thing Worx.

Coznanue TepMuHaNa yAajJeHHOTO ynpaBieHHUs U cBeTodopa Ha
wiardopme Thing Worx

ABTOMaTH3aIUsl CUCTEMbI CUTHAIM3AalMKU cBeTodopa, pydyHOe U
Hepy4HOe yrpasieHue Ha miardgopme ThingWorx

Cozmanme wu Hactpoiika barcod reader wu  ycTpoiicTBa
npeoOpa3oBaHus BU3yadbHON HH(OPMAIHH B TPAPHUECKYIO
Wzyyenue BupTyasbHOro cumyinsropa ThingWorx

Coznanne WHOOPMAIIMOHHOW MOJICIH «YMHOW» MMOIKIIOYCHHON
Benu Ha argopme ThingWorx

Mashup, nHactpoiika ero oOmmx cBoicTB. CBsi3b BH/IKETOB U
CBOMCTB BElIU

Ha3nauenue u CBOWCTBa BUKETOB

Pazpaborka MushUp s ympaBiaeHMs OAHUM — POOOTOM-
MaHHITYJIITOPOM B PYYHOM PEKUME

Pazpaborka MushUp s ynpasieHust poOOTOM-MaHUIYISTOPOM
B TIOJTyaBTOMaTHYECKOM 1 aBTOMAaTHYECKOM PEKHMAaX

Co3znanue uaTepdeiica MHKEHepa-TeXHOJIOra

Coznanne uaTepdeiica oneparopa

Co3znanue oTi1aouyHoro HHTEpdeiica

wiatrpopmMe  MPUIIOKEHUS

3HaTh:

- KOHIICTIIIUT
TEXHOJIOTUI UHTEpHEeTa
BEIIICH;

- OpUHIUIBL  cOopa,
00paboTKM ¥  XpaHEHHUd
JTAHHBIX;

- TIPUHITATIBI
ONTUMAJIEHOTO U
HAQ/IOKHOTO  XpaHEHHs U
npeoOpa3oBaHus T1aHHBIX;

- METOIBI

IIPOEKTUPOBAHUS CTPYKTYP
JTAHHBIX;

IIepeuens Tem:

TexHuka 0€30MaCHOCTH B MAaCTEPCKOW W MpaBmiia paboOTHI C
obopynoBanueM. Beenenue B konnemniuio "MHTepHeTa Bemeit".
Ob6nacte mnpumeHenuss WHrepHera Bemel. IlepcnexkTuBbl
pa3BUTHSA ClieLUanucToB MHTEpHETA BEILEH.

WHTepHeT Bemen Kak NepcrnekTuBa pa3BuTus uHaycrpun 4.0.
Buael «yMHBIX Belei»

JlaTuvky 1 ceHcopbl

VYipasisieMble yCTPOICTBA

CrniocoObl B3aUMOJIEHCTBUS C HHTEPHET-BEIlaMu

ITporokonel mnepenaun AaHHbIX B uHTepHeTe Beweid: MQTT,
AMQP, CoAP, DDS, XMPP, JMS.

Me:xmammHHOe B3aumoeicteue M2M

CnocoObl ayTeHTU(PUKAIIMHN YCTPOICTB U JIOJEH B cucTeMe
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- KpUTEpUU

nu

METOJbl JUIsl IPOBEICHUS

TECTOBBIX OIEpaIHil.

3HaKoMCTBO ¢ uHTEpdericom npunokerue Thing worx.
dynnameHTanbHas nepapxudeckas cymuocts B ThingWorx:
[[Ta6non Bemm. Pa3zpaboTka mabioHOB

Coznanue cBszeir mexnay ThingsTemplate, ThingsShapes wu
Things

Coznanue cepBuca Uil MOJIYYEHUS] M OTIPABKU JaHHBIX CO
CMapT yCTPOUCTBA.

Otnagka MNOAKIIOYEHHS YCTPOMCTBA M CEpBHCA, METOJbI
0oOHapy’KeHUsI U IOHUMaHMs KOZOB OLIMOOK IPU HACTPOHKe
[TepBuynas 00paboTKa JAHHBIX

Co3naHue npoeKTa, Moib30BaTelis U appkey sl yCTpOHCTB
Hacrpoiika coObITHS U TPEBOTH B IIaTGopme

Taiimep. Co3nanue TaiiMepa. Mcnonb3oBanue TaiiMepa
[TpeoOpa3oBanue oOBEKTa (U3NYECKOrO0 MHUpa B LU(POBOTO
IBOMHUKA

PagnouactotHas uaeHTU(UKALUSA

Cnyyan npumenenuss npotokona [EEE  802.11 wu ero
IIOJIKJIACCOB.

JlocronnctBa u HegoctaTku Internet Protocol v4 u vo
YcTpoiicTBa CUUTHIBaHHS HH(OPMAIIMN O COCTOSTHUE YEIOBEKA.
MonenupoBanue. Co3aanue uudpoBoro 1BOMHUKA yCTpOICTBa.
AnpecHbIil TpoToKOI nepenadyu JaHHbIx DMX.

KoHTponepsl MPOMBIIITIEHHOTO HHTEPHETA BEILEH.

Coznanue Mashap. 3HakOMCTBO ¢ BUPKETAMHU M HX CBOMCTBAMU
bazoBple mpuHLUMIBI cO3laHUS UHTEpdeiica MoJIb30BaTENs.
TpeGoBanwusi kK HHTEPEHCY

W3yuenus npuHLIKIIA TOCTPOEHUS UHTepdelica pyKOBOAUTENS
Pasrpannuenue npas 10cTyna Mojib30BaTeIe B 3aBUCUMOCTH OT
UX JOJDKHOCTH

Hactpoiika cBsizu Mexay dieMeHTaMu uHTepdelica u
CBOMCTBAMHU YCTPOUCTB

Hakonuienue u oroOpakxeHre MOHUTOPUHTOBBIX JIAHHBIX.
JlorupoBaHue NaHHBIX B TOTOK JaHHBIX.

PazpaboTka CUCTEMBI yIpaBJIeHUS, obecrieunBaronieit
B3aMMOJEICTBHE YMHBIX MOJKIOYEHHBIX YCTPOMCTB
Ucnons3zoBanue cetu B ThingWorx.

CpenctBa uaeHTUGUKAIMHU (PU3UUECKOTO MHpa B "HHTEpHET
Benjax"

OcHoOBHBIE QYHKIIUU YCTPOMCTB

OcHOBBI pa3pabOTKH YMHOT'O YCTPOHCTBA

REST API. Tepmunonorus. Co3nanne. Hactpoiika. [Ipumepsr.
cpelcTBa 0€30IMacHOCTH MaKeToB JaHHBIX. CpencTBa 0OHAXKEHUS
JIO’KHBIX JIaHHBIX

[Toaxmouenne ESP8266 k npuiokeHnIo HHTEpHETa BEIIEH.
O6paboTka coOBITHI Ha YCTPOMICTBE.

CamocrostenbHas
CTyJIeHTa

pabora

TeMaTuka caMOCTOSITEJILHOM PA0OTHI:
UreHue U aHau3 JUTEPaTyPhL.

UreHne 1 aHAJIN3 KOHCIIEKTA JIEKIUH.
[ToaroToBka K TECTUPOBAHUIO.
IToaroroBka QOKJIaI0OB.

[ToaroroBka pedeparos.

CocrapieHue TaOJIuII,
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[Tpunoxenue 2
Oo0s3arelbHOoE

TEXHOJOI'NM ®OPMHUPOBAHUA OK

HaszBanune OK

Texnosorust popmupoBanus OK
(Ha y4eOHBbIX 3aHATHSIX)

OK 1. IloHumarb CyHUIHOCTP U COLUAIBbHYIO
3HaYMMOCTh CcBoell Oyxaymeid mnpodeccun,
IIPOSIBJIATH K HEW YCTOWUYMBBINA MHTEPEC.

- OBJIaACBACT NEPBUYHBIMHA
npodeCcCHOHATBHBIMU HAaBBIKAMU U YMEHHSIMHU;
- IUTaHHUpYyeT Oyaymyro MpoecCHOHATHHYIO
JICSITEJIbHOCTb,

OK 2. OpraHu3oBbIBaTh  COOCTBEHHYIO
JeSITeIbHOCTb, BHIOUPATh THIIOBBIE METOMABI U

CHOCOOBI  BBINOJHEHUS! MPO(PECCHOHATBHBIX
3ajjay, OLEHUBaTb MX JPPEKTUBHOCTb MU
Ka4eCTBO.

- pa30uBacT MOCTABJICHHYIO II€Jb Ha 3ajayH,
noa0Mpasl M3 YHCIIa HM3BECTHBIX TEXHOJIOTHH
(3meMeHTBI  TEXHOJIOTHIA), [103BOJIAIOLIIE
PELINTh KaKAYIO U3 337134,

OK 3. IlpuHumats penieHusi B CTaHAAPTHBIX U
HECTAaHJAPTHBIX CHUTYallMAX M HECTH 3a HHX
OTBETCTBEHHOCTb.

-1peJyIaraeT crnocod KOppEeKUUU AesITeIbHOCTH
Ha OCHOBE PE3yJIbTATOB TEKYILEro KOHTPOJIS;
-OIIpeAeIseT KPUTEPUM OLEHKH IPOAYKTa Ha
OCHOBE 33J1a4H JCSATECIbHOCTH;

-IIPOBOJUT aHAJIU3 CUTyallUd II0 3aJaHHBIM
KPUTEpUSM U Ha3bIBAECT PUCKH;

-onpeensier npobiemy Ha OCHOBE
CaMOCTOSITEJIbHO ~ IPOBEJIEHHOIO0  aHaJIW3a
CUTYallUU;

-aHaJIM3UPYET pUCKU (ONpEnesseT CTENeHb
BEPOATHOCTH M  CTENEHb  BIMSHHUS  Ha
JOCTHXKEHHE 1) W OOOCHOBBIBACT

JOCTHXXUMOCTD ILICIIN,

OK 4. OcymiecTBiaTh MOUCK M UCIIOJIH30BAHNE

-popMynupyeT BONpPOCHL, HalleJECHHbIE Ha

uHpopManuy, HEo0X0IuMOMn JUIs | IOJy4YeHHe HeJlocTaroled nHpopMaluy;

3¢ (HEeKTUBHOTO BBITIOJTHEHUS | -U3BJE€KaeT MH(GOpMaluI0 MO JByM U Ooiee

npodeccuoHaIbHbBIX 3a/1a4, | OCHOBAaHMSIM M3 OJHOTO WM HECKOJBKHX

npoQeCCUOHATBHOTO u JUYHOCTHOTO | UICTOYHUKOB U CHUCTEMAaTH3UpyeT €€ B

pa3BUTHS. CaMOCTOSITENIBHO OTIPEECIIEHHON B
COOTBETCTBUHU C 3ajayeil MH(YOPMAIOHHOTO
IIOKMCKA CTPYKTYPE;

OK 5. MHcnonb3oBaTh HMH(POPMAIMOHHO- | -TPUMEHSIET HUKT pu BBIITOJIHCHUH

KOMMYHHKAI[IOHHBIE TEXHOJIOTHH B | TBOPUECKUX 3aJaHUI;

npodecCuOHATbHOM JesITEIbHOCTH.

OK 6. PaboraTh B KOJJIEKTUBE U KOMAHIE,
s¢dekTuBHO  00mAaThCcs € KOJUIEramH,
PYKOBOJICTBOM, IOTPEOUTEIISIMH.

-puxcupyer ocoOble MHEHUS;

-MCIOJIb3yET IMPUEMBI BBIXOAA W3 CHUTYAIMH,
KOrja JUCKyCCHMsl 3alula B TYNHUK, WU
pEe3IOMHUpYET MPUYMHBI, 110 KOTOPBIM TIpymmna

HE cMoruia T0OUTHCS pE3yJIbTaTOB
00CyX)IeHUS;

-laeT  CPaBHUTENBHYIO  OICHKYy UM,
BBICKA3aHHBIX Y4aCTHUKaMH T'pYIIIbI,

OTHOCHTEJIBHO LIEJIH TPYIIOBON pabOThI;
-CaMOCTOSITEIbHO TOTOBUT CpeacTBa
HarJs1IHOCTH;
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-CaMOCTOATEIBHO BbIOMpaET KaHp
MOHOJIOTHYECKOI0 BBICKa3bIBAHUS B
3aBUCUMOCTH OT €ro Leidd ¢ IeJeBoi
ayJIUTOpUHY;

-3aMpalMBaeT MHEHHE MapTHEPa 0 AUAJIOTY;
paboTaeT ¢ BOMPOCaMU B Pa3BUTHE TEMbI U \
WK Ha TUCKPEAUTAIINIO TIO3UIINH;

-BBIACIIACT U COOTHOCUT TOYKH 3pPCHUA,
Npe/ICTaBJICHHBIC B TUAJIOTe IIH TUCKYCCHU;
-M3BJICKACT U3 YCTHOU peud (MOHOJIOT, JHAJIOT,
JHUCKyccusi) (DaKTHYECKYIH0 W OLCHOYHYIO
uHGOPMALIHIO, ONpE/Csisi OCHOBHYH TEMY,

3By4aBIIME  IPEAIOJIOKEHUS, apryMEHTHI,
JI0Ka3aTeJIbCTBA, BBIBOJIBI, OLICHKU;

-CO3J1aeT IIPOIYKT IIMCbMEHHOU
KOMMYHHUKaIUU CJI0KHOM CTPYKTYPBHI,

COJICp KAIIMI COMOCTABIEHNE MO3UIMN U \ WK
apryMEHTAIlMI0 32 M MPOTUB MPEAbSIBICHHON
JUTsL 00CYKICHUS TTO3UIUH;

-CaMOCTOSITETILHO ONpPENENseT KaHp MPOAYyKTa
MUCbMEHHOW KOMMYHHUKALIUU B 3aBHUCUMOCTH
OT IIJIU, COJICPKAHUs U aJpecara;

OK 7. bparb Ha ce0si OTBETCTBEHHOCTb 32
paboTy wIEHOB KOMaHAbl (TIOJYMHEHHBIX),
pe3yJbTaT BBIOJHEHUS 3aJaHUH.

-IPUHUMAET y4acTHE B BBIIIOJHEHUHU 3aaHUs;
BBITIOJIHSET IOCTaBJICHHbIE 3a/1aHUS, SIBIISSIChH
YJICHOM TPYIIIbL;

-aHaJIU3UpPYET padOTy YJICHOB I'PYIIIIBI;

yMeeT IPEJCTaBUTh PE3YIbTaThl BHITOIHEHHON
paboThI;

-OLICHUBAET PabOTy M KOHTPOJHUPYET paboTy
TPYTIIIBL;

-KOHTPOJIUPYET M OTBEYAET 3a paboTy UJIEHOB
KOMAaH/Ibl;

-OTBEYAET 3a PE3YJIbTAT BBHIIOJIHEHHUS 331aHUM;

OK 8. CamocTosTeNbHO ONpEeNeNaTh 3ajadu

npogeccuoHaIbHOTO U JMYHOCTHOTO
pa3BUTHS, 3aHUMAaThbCsl CamMOOOpa30BaHUEM,
OCO3HaHHO IUTAaHUPOBATh MOBBIIIIEHUE
KBaJIM(DUKALIHH.

-YKa3bIBAET «TOUKH YCIIEXa» U «TOUKH POCTa»,
yYKa3blBa€T IPUUYMHBl YCIIEXOB M HEyJIad B
JIESITEIbHOCTH

-aHanu3upyer /popMmynupyer 3ampoc  Ha
BHYTpPEHHUE pecypchl  (3HaHMS, YMEHUS,
HaBBIKM, CIOCOOBI JEATENbHOCTH, IIEHHOCTH,
YCTaHOBKH, CBOMCTBA NMCUXMKH) IJI PELICHUS
npodeccHOHATBLHOM 3a/1a4H;

OK 9. OpueHTHpOBaThCS B YCIOBUSX 4YaCTOU
CMEHBI TEXHOJIOTHH B TpodeCcCHOHATHLHON
JeSATeTLHOCTH.

-BBIOUpAET TEXHOJOTHH, TPHUMEHSIEMBIE B
npodeccHOHANBHOMN e TENbHOCTH;
-CPaBHHBAET TEXHOJIOTHH, TPUMEHSIEMBbIE B
npodeccCHOHANBLHON IEeATEIbHOCTH;
-TIPUMEHSET COBPEMEHHBIE TEXHOJOTHU B
npodecCHOHALHON e TENbHOCTH;
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[Ipunoxenue 3

OO0s3aTenbpHOE
KOHKPETU3ALIUA JTOCTUXEHUA IMYHOCTHBIX PE3YJIBTATOB

JInuHOCTHBIE pe3yJIbTaThI Copnepxxanue ypoka (Tema, THII Cnoco0 opranmsauun | IlIpoaykr Ouenka npouecca
YPOKAa, BOCIIMTATE/bHbIE 3a1a4i) | AeSITeJbHOCTH AeSiITeJIbHOCTH ¢dopmupoBanus JIP

JIP 13. JlemoHCTpUpyOIU Tema: «ba3oBble IPUHIUIIBI - pa3pa0oTKa IpOEKTa | - KOMaH{Has - ymeHue paboTars B

yMeHue 3 PpeKTUBHO co3nanus uaTepderica UTPBI «KMOPCKOH 00¥» ¢ | paboTa st KOMaH/IE;

B3aUMOJICHICTBOBATH B noJsib3oBarens. TpeOboBaHus K IIPUMEHEHHUEM PO0O- JOCTHKEHUS - YpOBEHb MOTHUBALIUU

KOMaHjie, BECTH JHAJIOT, B TOM | uHTepdeiicy» (4 4.) TEXHUYECKOTO HaWJIy4llero MPOSIBIICHUS CTPEMJICHUS

YUCJIE C UCIIOJIb30BAHUEM KOMILJIEKCa, pe3yibTarta; paboTaTh o CBOEH

CPEelICTB KOMMYHHKALIUH. Tun ypoka: o0001IeHUS U yIOpaBIsieMbIM Ha 06a3e | - MOCTPOCHUE CIELUATIbHOCTH;
CHUCTEMAaTH3aluy 3HAHUU U cucreMsl HTepHET OIEPATUBHOM 11O - IEMOHCTpanus

JIP 16. YuactByromuii B Croco00B JeSTeNbHOCTH BEILLEH; OpraHu3aluu JUYHOCTHOI'O UHTEpEca K

MPOEKTHPOBAHNY M (PPOBBIX
YCTPOMCTB.

- KOH(epeHIIHs
- J1eIoBast urpa

BocnurarennHas 3aaava:

- q)OpMI/IpOBaHI/IC HaBBIKOB pa6OTaTL
B KOMaHJAC

- pPa3BUTUC OTBETCTBCHHOT' O
OTHOILICHUA K OpraHus3anu U Xxoay
HpO,I[yKTHBHOﬁ ACATCIIbHOCTHU IIPU
BBITIOJTHCHHHU ITPOCKTHBIX pa60T

- IPOBEJICHUE TeCTa
COOCTBEHHO
pa3paboTaHHOMN UTPBHI.

pabOTHI CUCTEMBI.

po(heCcCHOHATTLHOMY POCTY.
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