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Conepxanue

[lepeueHp IaHUPYEMBIX PE3YJIbTATOB 00YUEHHUSI 110 IUCLUILIMHE (MOYJII0), COOTHECEHHBIX
C MJITAHUPYEMBIMH pe3yJIbTaTaMU OCBOECHHUSI 00pa30BaTEeIbHON IPOrPaAMMBI

MecTo TUCUMITIIMHBI B CTPYKTYPE OCHOBHOM MPO(ecCHOHAIBbHOM 00pa30BaTeIbHOM
IIPOrpaMMbl BBICILIEI0 0Opa30BaHUs

CrpykTypa U cofep>kaHue TUCLUILITMHbI

Bunpl yaeOHOM paboTh U TPYyJO0EMKOCTH (110 opmMaM 00yueHHsI)

Ounas popma 00ydeHHS

TemaTnueckuil miaH U3y4eHus TUCIUILINHEI (110 (hopMaM 00ydeHus)

Ounas popma 0OydeHHS

Coneprxkanuie TUCIUILIAHBI

TemaTnka ceMUHApCKUX/TIPAKTHYECKUX U JIAOOPATOPHBIX 3aHATUI
VY4ebHo-MeTo1nuecKkoe U HHPOpMaLlMOHHOE obecrieueHue

OcHoBHas nuTeparypa

JlonoaHUTeNbHAS IUTEpATypa

DneKTpoHHbIE 00pa30BaTeNbHbIE PECYPChI

JIMueH3noHHOE U CBOOOJHO pacipoCTpaHsIeMoe IporpaMMHOe oOecrieueHue
CoBpemenHbIe ITpoeccoHalIbHbIE 0a3bl JaHHBIX U MH()OPMAIIMOHHBIE CIIPABOYHbIE
CUCTEMBbI

MarepuanbHO-TEXHHUECKOE 00ecTIeYeHHe

MeTtoauueckue peKkoMeH1aluu

MeTtoauueckue peKkoOMEeHIaluu JJis IpernoAaBaresis o OpraHu3aul 00y4eHus
Meroandeckue ykazaHus 1Jisi 00y4Jarouuxcsi 0 OCBOCHUIO JUCITUTUIMHBI
CpencTBa aganrtaliy MpernoaBaHus JUCIUIUIMHBI K TOTPEOHOCTAM 00y4aronuxcs
MHBAJINJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS

@DOHJ| OLIEHOYHBIX CPEICTB

MeTobl KOHTPOJIS ¥ OLIEHUBAHUS PE3yJIbTaTOB O0YUEeHUs

[IIkana v KpUTEpUH OLIEHUBAHUS PE3YIIHTATOB O0yUEHUS

OneHoyHbIE CpeCTBA

Texyiuit KOHTPOJIb Ha JIAOOPATOPHBIX 3aHATHUSIX

[IpomexyTrouHas aTTecTanus (IK3aMeH)



1 Ilesn, 33124 U IVIAHUPYeMbIe Pe3yJbTAThI 00y4YeHUs M0 TUCIUIINHE

Ilenpro ocBoeHus aucuMIuivHbL «lIpuknanHble 3amadyyM aBTOMAaTUYECKOrO YIIPABICHUSA H
MHTEpHETa Bellei» ABJsieTcss OpMUPOBAHUE CHCTEMBI 3HAHUW, YMEHUH U HABBIKOB B 00JIACTH OCHOB
AITOPUTMHU3ALMU U NIPUKIIAJHOTO IIPOrPAMMUPOBAHMUS.

3amayu JUCUUIUIMHBL M3Yy4YEHHE INPUHIUIIOB MOCTPOCHHUS AITOPUTMOB, MU3YyYEHUE OCHOB
ITOPUTMUYECKUX KOHCTPYKUUH, H3Y4CHHE S3BIKOB
U3y4YEHUE METOJOB IIOCTPOEHUS AJITOPUTMOB U CTPYKTYP NAHHBIX, UCIOIb3YEMBIX IIPU pELICHUU
IOPUKIAJHBIX 3aJad B Pa3IUYHBIX IPEIMETHbIX o00JacTax ¢ mnpuMeHeHueM OBM, ocBoeHue

IPOrPaMMHUPOBAHUS BBICOKOTO YPOBHS,

KOHIIETIUI  COOBITUHHOTO TMPOTPAMMHUPOBAHHMS W  TIOCTPOCHHUS PACHPEACICHHBIX CHCTEM
yIpaBJEHUS, B TOM YUCJIE, FETEPOr€HHBIX.

[Tnanupyemble pe3yabTaThl 00yueHHs CBA3aHbI C JOCTHKEHHEM CIIOCOOHOCTEH K pa3paboTke
IPOTPAaMMHOTO OOeCTieYeHHst B OO0JIACTH TOCTPOCHHS PACIPEICIICHHBIX CHUCTEM YIPaBJICHHUS.
OcBoeHHbIE YMEHHS JOJIKHBI BKJIIOYaThb METOJbI NOA00pa, MOAKIIOUEHHUS] U HACTPOMKHU MOJyJeil
OBM u KOMIIOHEHT nepu@epuitHoro 00OpyI0BaHMs, a TAKKE YMEHUS 10 pa3paboTke TpeOOBaHUN U
MPOEKTUPOBAHUIO TPOTPAMMHOT0 00eCIIeYeHHsI CUCTEM yIpaBJIeHHs Ha 0a3e TEXHOJIOTUN UHTEPHETa

BEILEH.

O6yquHe o JUCHHUINIMHE «HpI/IKJIaIIHI)Ie 3ala4yi aBTOMATHYCCKOI'0 YIIPaBJIICHUA U
HHTCPHCTA BCm@ﬁ)) HaIIpaBJICHO Ha (I)OpMI/IpOBaHI/Ie y o6yqafonmxc>1 (S (5919%:0)11150,€ KOMHeTeHHI/Iﬁi

Koa n HamMeHoOBaHMe KOMIIETeHIIMIA

I/IHI[I/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

IK-1

CrniocobeH nojKiIouaTh 1 HACTPaUBATh
Moaynu OBM u nepudepuiinoro
o0opynoBaHus

3HaTh:
CrocoObl  MOAKIIOUEHUS W HACTPOMKH
MOJyJIe OBM u nepudepuitHoTO

000py/IOBaHUs, UCIOIB3YEMOTO B CHUCTEMax
WHTEPHETA BEILECH.

YMeTs:

IToaxmrouaTh u HacTpanBaThb
BBIUHCIIUTENbHBIE MOAYIH U TepudepuitHoe
obopynoBaHue, HCMOJIb3yEMOE npu
IIOCTPOEHUU CUCTEM MHTEPHETA BELIEH.
Bnaners:

HaBblkamu noakitoueHust U HacTpoiiku D9BM
u nepudepuitHoro o0opyaoBaHUSA  UIA
pa3paboTKU CUCTEM MHTEPHETAa BEIICH.

ITIK-3 Cniocoben pa3pabarbiBaTh TpeOOBaHUS
Y IPOEKTHUPOBATH MIPOTPaMMHOE 0OecIiedeHIe

3HAaTh:

Mertonbl  pa3paboTku  TpeOoBaHUI U
MIPOSKTHPOBAHUS IPOTPaAMMHOTO
o0ecrieyeHMs B paMKax 3ajlad, CBA3aHHBIX C
pa3paboOTKOI CHCTEM WHTEPHETA BEIIEH.
YMmers:

@®opmupoBaTh TpeOOBaHUS W  BBIIOJTHSITH
paboThl O MPOEKTUPOBAHUIO MPOrPAMMHOTO
o0ecrieyeHnst CUCTEM MHTEPHETA BEIEH.

Bnaners:

HaBpikamu  pa3paboTku  TpeOoBaHUU U
MIPOEKTUPOBAHU IIPUKIIAHOTO
MPOrpPaMMHOTO o0ecrnieyeHus CUCTEM

MHTEpHETa BeUIeH.




2 MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiuinHa OTHOCHTCA K 4acTd, (QOpMHUpPYeMOH Yy4acTHHUKaMH 0Opa30BaTENIbHBIX
oTHoOIeHHH, 610ka b1 «/ucumnmuHsl (MOLyITHN)».
JucuuiuinHa 0a3upyercss Ha CIEAYIOUIMX 3HAHUAX U HaBbIKAX, IPUOOPETEHHBIX IPH
OCBOEHUU JAUCLMUILINH:
- IIporpammupoBaHue U OCHOBBI AJITOPUTMHU3ALUHN CUCTEM YIIPaBIICHUS;
- CeTH ¥ CUCTEMBI CBS3H B OECITMIIOTHON pOOOTOTEXHHUKE;
- IIporpammHoe obecnieueHue pabouero Mecra onepaTopa.

3 CTpykKTypa U coiepKaHue TUCHUIINHBI

OO01mmas Tpy10eMKOCTh TUCIUIUINHBI COCTaBIsAeT 3 3adeTHbIe enuHullbl (108 gaca).

3.1 Buabl yueOHO#i padoThl U TPYA0EMKOCTh
3.1.1 Ounas hopma oOydeHus

Ne . KoauuecTBo CemecTpnl
Bup y4eOHoii padoThI
n/n 4acoB 1 cemecTp
1 | AyauTopHble 3aHATHA 108 108

B ToM uucie:

1.1 | Jlexuuu 18 18

1.2 | CemuHapCcKUe/IPaKTHUECKUE 3aHATUS - -

1.3 | JJabopaTopHbIe 3aHATHS 36 36

2 | CamocrosiTesibHasi padoTa 54 54

B ToM umcie:

2.1 | O6paboTka pe3ynbTaToB JTa0OPATOPHBIX PAOOT U 94 54
IIOATr0OTOBKA OTYETOB

3 | [IpomexkyTOoUYHAs aTTeCTAUS

JuddepeHurpoBaHHbIi 3a4eT

Hroro: 108 108

3.2 TemaTH4yecKuii MJIaH U3y4YeHHUS TUCHMIIUHBI
3.2.1 Oynas ¢opma 00ydeHus

TpynoemkocTn, 4yac
AynutopHasi padora
Cemuna Camoc
Ne Pasnesbl/Tembl © p JIabopa |[IpakTu | TOAITE
Bceer ckue/
n/n JAUCUMILTHHBI Jlex TOpHBIE | YecKas | JIbHast
0 MpaKTH4ie
1185051 3aHATH | IOATOT | padoT
CKHUE
i OBKa a
3aHATUSA
1 Paszen 1. OcHOBHBIE KOHIIEIIAU 38 6 12 20
VHTEpHETa Belei
1.1 | Tema 1. Knaccuduxanus cucrem 10 2 4 4
VHTEpHETa Belei
1.2 | Tema 2. Konnenius yMHBIX 14 2 4 8
MOJKIIOUYEHHBIX Bellel
1.3 | Tema 3. Peanu3amus KOHLENIUN 14 2 4 8
COOBITHITHOTO IPOTPAMMHUPOBAHUS B




CHUCTEeMaxX MHTEpPHETA BENICH

2 Paznen 2. O6naynas miardopma 42 6 12 24
WHTEPHETA Bellen

2.1 | Tema 4. Opranusanus nepBUYHON 14 2 4 8
00pabOTKHU TaHHBIX

2.2 | Tema 5. Pa3paboTka moyib30BaTEIbCKOrO 14 2 4 8
nHTepdelica

2.3 | Tema 6. HakomyieHue MOHUTOPUHIOBBIX 14 2 4 8
naHHbIX. [I0TOKM TaHHBIX

3 Paznmen 3. ABTomaruzanus 32 4 8 16
MIPOU3BOJICTBEHHBIX CHCTEM

3.1 | Tema 7. IIpoekTupoBanue 16 4 6 6
pacrpeieIeHHbIX CUCTEM YIIPaBJICHUS

3.2 | Tema 8. Peanu3zarust B3auMOOEHCTBUS 16 4 6 6
TMTOJIKJTFOUYCHHBIX YCTPOHCTB

Hroro 108 18 36 54

3.3 Conep:xaHue TMCHHILTHHBI

Paznen 1. OcHOBHBIE KOHUENIIUY MHTEPHETA Bemei

Tema 1. Kinaccudukanusi cucreM HHTepHeTa Beuiei

BBenenue B AUCHUINIMHY paccMaTpUBaeT NpobiaeMaTuky oOecreueH st IBUKEeHHUs poOOTOB,
BJIMSIHUE KOHCTPYKTHBHBIX OCOOEHHOCTEH Ha CBOOOJY IMEpEeMEIIECHUM, CBSA3b TUIIOBBIX 3ajayd C
npobiaemMaMu obecredeHns NOABUKHOCTH.

Tema 2. Konuenuusi yYMHbIX MOJKJIIOYEHHBIX BelleH

MoOunbsHble poOOTHI, Kak MPaBUJIO, CO3JAIOTCA Ha 0a3e KojecHbIX maccu. CylecTByer
HECKOJIbKO OCHOBHBIX KHHEMAaTHUECKUX CXEM KOJIECHBIX IIACCH, KOTOPBIE ONPEIEISIOT 0COOEHHOCTH
JBUKECHHSI U TPACKTOPHUI.

Tema 3. Peasu3zaums KoHuUenuMu COOBITHHHOIO NPOrPAMMHPOBAHUSI B CHCTEMax
HHTEePHeTAa Bellen

Cpejj[CTBa YIpaBJICHUA ABUXKCHHUECM, CCHCOPHBIC CUCTEMBI M IMO3UIMOHHUPOBAHUA CO3JAr0T
MOTPELIHOCTSM B OLICHKE IepeMellcHNs. BeposTHOCTHBIE MOJIENH IBUKEHUS NPEIHA3HAUYEHBI [
OLICHKH BKJIa/la TE€X WJIM MHBIX YCJIOBUI Ha pabOTy aIrOpUTMOB YIpaBlieHUs, GUIbTPALIUU U OLICHKE
KOPPEKTUPYIOIIUX MOIPABOK.

Pa3nea 2. O6s1aynas niiargopma MHTEepHeTa Bellel

Tema 4. Opranuzanusi nepBUYHOM 00padOTKH JAHHBIX

CucteMbl ynpaBieHHs IBUKEHUEM MOOHIBHBIX pOOOTOB TPAAUIIMOHHO CTPOSATCS HAa OCHOBE
CPEICTB IUTaHUPOBaHMs MapHIpyToB. [IpobiieMa mocTpoeHNs ONTUMAaNIbHBIX MapIIPYTOB ABMXKEHUS,
MO3BOJISIOMINX O0XOAUTh MPEMATCTBUS M AOCTUraTh IIEJM NpPUBEIa K BOZHUKHOBEHHUIO OOJBIIOTO
yucia cloco00B MOCTPOECHUS MapIIPYTOB MEPEMEIIIECHUS.

Tema S. PazpaboTka moJib30BaTejibCKOro nurepdeiica

OO6nacTh mpenHa3HaYeHHAs A IBUKEHHUS MOOMIBLHOTO poOOTa MOXKET OBITh BBIpaKEHA B
BHUJIE TIPOCTPAHCTBA KOH(MUTYpaluid, KOTOpas OMpEHeseT BO3MOXKHBIC TOJIOXKEHUS pPOOOTa.
[TpocTpancTBO KOH(PUTYpalUid AOHKHO OBITh CTPYKTYpPUPOBAHO, YTOOBI B HEM MOKHO OBLIO
HCII0JIB30BATh AJITOPUTMEI IIJIAHUPOBAHUS ITYTH.

Tema 6. HakonyieHue MOHUTOPUMHIOBBIX JaHHBIX. [I0TOKH TaHHBIX

Bo MHOrmx cuTyalusx TIOCTPOCHHE IIOJHOTO MPOCTpAaHCTBA KOH(Urypauuid amis
MOCNEAYIOLIEr0 MOMCKa MaplipyTa sBISETCS 3aTPyAHUTENbHBIM. B 3TOM cilydae HCHOIB3YHOTCS
METOABl TIOUCKAa IYTH C OJHOBPEMEHHBIM (hopMuUpOBaHHEM Trpada BO3MOKHBIX COCTOSHUHN
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pPOOOTU3UPOBAHHOW CUCTEMBI. BOJBIIMHCTBO MOAOOHBIX METOJOB MPHUMEHSIIOT BEPOSTHOCTHBIE
AITOPUTMBI JJIs1 aHAJIM3a TIEPEMEILICHUM.

Pa3znen 3. ABToMaTu3anus NpOU3BOACTBEHHBIX CHCTEM

Tema 7. IlpoekTpOBaHue pacnpeaeJeHHbIX CUCTEM YIIPABJIEHUS

PabGotra M3MEpUTENBHBIX CHUCTEM POOOTOB, B TEPBYIO OYepedb JCTEKTOPOB PACCTOSIHUS,
OTIHMCHIBAETCS C ITOMOIIBIO0 BEPOSITHOCTHBIX MOJIEJIeH, KaK BCIEICTBUE MOTPEIIHOCTEN JaTYNKOB, TaK
U B CHITY (PU3UYECKUX OCOOCHHOCTEH MX B3aUMOJCUCTBHS C OKPYKCHHEM Po0OTa.

BeposiTHOCTHBIE MOJAENU TaK)K€ HCIOJB3YIOTCS JUIsl MPOBEACHMS aHAlIM3a PaCHOIOKEHUs
OKPYXKAIOIIHUX OOBEKTOB IO MOJTYYECHHBIM JTAHHBIM U OLIEHKE HBOJIIOLUU TOJIOKEHUS U OKPYXKEHUS
po0ora.

Tema 8. Peanu3zanus B3aumMo/ieiicTBUsI NOJKJIIYEHHBIX YCTPOHCTB

[Ipencrasnenue napopmaruu 06 OKpyKeHHH poOOTa, IpeacTaBieHus e€ B hopme, ya1oOHOH
JUTSL  JAJIGHEWIIETO HWCIIOJIb30BAHHUS TIPH HABUTAIIMM  SIBIIICTCS IPOIIECCOM  MOJICIUPOBAHUS
OKpYXKarollel cpebl, IMEHYeMOro KapTupoBaHueM. B poOoToTexHHKe Hanbojee MPUMEHUMBIMU
SIBIISTFOTCS TOTIOJIOTUYECKHUE KapThI, KAPTHI IPU3HAKOB M KaPThI POXOIUMOCTH.

3.4 TemaTnka cCeMUHAPCKUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemnHapcKkue/pakTHYeCKUE 3aHATHS
(He nposoosmcsi).

3.4.2 JlaGopaTopHble 3aHATHUSA

Ilooknouenue u c6op OAHHBIX CMAPM-YCMPOUCE

Busyanuzayus monumopuneo6uix 0aHHbIX

Cumynamop eubkuti npouzsoocmeennou aunuu loTControlCenterSim ¢ nooxknouenuem K
niamegopme unmepHema eeuyell.

Cumynamop mobunvHvix pobomoe IloTRobotWorld ¢ nooknouenuem k nramgopme
unmepHema eeuyell.

Ilocmpoenue cucmemvl ynpasienus ROOKIIOUEHHbIM YCMPOUCHEOM

4  YyeOHO-MeTOaAMYECKOE U HH(POPMAIMOHHOE O0ecTiedeHue

4.1 Hopmatusublie 1oKyMeHTbI 1 T'OCTb1

1. ®enepanbHbIi rocy1apcTBEHHBIH 00pa3oBaTeIbHbBIN CTaHAAPT BhICIIETr0 00pa3oBaHusl.
VYposens Boiciiero oopa3zoBanus. bakanaspuar. Hanpasnenue noarorosku 09.03.01
"UHdopmaTuka 1 BIYUCIUTENbHAS TeXHUKA" (YTB. MpUKa3oM MuHuCTepcTBa 00pa3oBaHus U
Hayku P® ot 12 auBaps 2016 1. N 5)

2. IIpuka3 MunucrepcTBa TpyAa U connanbHoU 3amuTel Poccuiickoit @enepanuu ot 18
HOs10pst 2013 1. Ne 6791 «O0 yTBepkaeHun npodeccunoHanbHoro cragaapra «lIporpaMmucty.

4.2 OcHoBHas1 JIUTEpATypa

1. T. T. Uauartysmios, P. P. Baitmryryposa, H. H. [TosipkoBa, /1. O. IlleBsxoB Pazpabotka Ha
mwiatdopme nunrepHera Benieit ThingWorx: yue6. nocobue. — CI16.: I'VAII, 2021. — c.: un.

2. [Toptan pazpaborunka miaardopmel ThingWorx. — URL:
https://developer.thingworx.com/en (m1ata obpamenus: 15.06.2021).

3. [TomaroBoe pykoBoactBo Getting Started on the ThingWorx Platform — URL:
https://developer.thingworx.com/en/resources/learning-paths/getting-started-on-thingworx-platform
(mata obpamienus: 19.06.2021).



4. ITomarosoe pykoBoactso Design and Implement Data Models to Enable Predictive
Analytics. — URL: https://developer.thingworx.com/en/resources /learning-paths/enable-predictive-
analytics (mara obparenus: 25.06.2021).

5. IMomaroBoe pykoojactBo Customize Ul and Display Options to Deploy Applications. —
URL.: https://developer.thingworx.com/en/resources/learning-paths/customize-ui-and-display-
options. (mara obpamienus: 01.07.2021).

4.3 JlonoJHUTeJbHAS JUTEpPaTypa

1. CrpaBounsiii neatp ThingWorx 8. — URL: https://support.ptc.com/help/thingworx_hc/
thingworx 8 hc/ru/ (nara obpamenus: 24.07.2021).

2. MDN web docs. Be6-Texnomoruu as paspadborunkos. CripaBoynuk o JavaScripthttps —
URL: https://developer.mozilla.org/ru/docs/Web/JavaScript/ Reference/Global_Objects/parselnt
(mara obpamienus: 30.07.2021).

3. Robotis E-Manual. MX-63T/R/AT/AR — URL: http://emanual.robotis.com/docs/en/dxl/
mx/mx-64/#control-table-of-eeprom-area (nara o6pamienus: 6.08.2021).

4. Data Model Introduction. Scenario. — URL.: https://developer.thingworx.com/en/
resources/learning-paths/enable-predictive-analytics/data-model/how-do-things-templates-and-
shapes-describe-real-world-objects (nara oopamenus: 10.08.2021).

4.4 JnexkTpoHHBIe 00pPa3oBaTebHbIE PeCypPChI

1. https://e.lanbook.com/  DnekTpoHHO-OMOIHOTEYHAS CHCTEMA M3IaTeIbCTBA «JIaHb»
(mara oopamenus 10.08.2023)

2. https://academia-moscow.ru/e_learning/pum/ IIporpaMMHO-y4eOHBIC MOTYJIH
«M3parensckuii NeHTp «Akagemus». (nata oopamierus 10.08.2023)

4.5 JInueH3n0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecriedeHne

1. Linux OS

2. Microsoft Windows

3. LibreOffice

4. Microsoft VisualStudio Community Edition
5. ThingWorx

6. NodeRed

4.6 CoBpeMeHHBbIe POo(eccHOHATIbHbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHBIE
CIIPABOYHbIEC CHCTEMbI

1. https://ubuntu.com/blog/tag/ros2
2. https://roboticscasual.com/robotics-tutorials
3. https://github.com/Intelligent-Quads/ig_tutorials

5 MarepuajJbHO-TEXHUYECKOE O0ecTieueHue

Kommbrorepusie kimacesl kadeapsor: aya. [Ipl411, ITp 2808.

JIa6oparopuu pobototexuuku: [Ip1406, [Ip1407, I1p1408.

Obopyoosanue u annapamypa.

- IPOEKTOP ¢ KOMITBIOTEPOM U TTOIO0PKOI MaTepUaIOB JIJIs ICKIUI U MPAKTHUECKUX 3aHSITUH.

- MakeT TUOKO# MPON3BOACTBEHHOM TMHUHU Ha Oa3ze MmaHumysronHoro pooora FANUC LR-
Mate 4s

- KOMIUIEKT CMapT-yCTPOMCTB JJsi TOCTPOEHUS MAaKETOB paclpeieNeHHbIX CHCTEM
yIpaBIeHUSI.



6 MeToanueckue peKoMeHAalHU

6.1 MeToauuyeckue peKOMeHAAUH JIJIs1 MPENoaBaTelisl 10 OPraHu3alun
00y4eHus

OcHOBHOE BHUMAaHHE IPU U3yYEHUHU TUCHUILINHEL «IpukiaaHble 3a1a4l aBTOMaTHYECKOTO
YIPaBICHUS U UHTEPHETA BEIEH» CIIENyeT YACIATh U3yYCHUIO0 OCHOBHBIX ITOJIOKEHUN U ITOHATHH,
OCHOBAHHBIX Ha MCIIOJB30BaHUM MH()OPMAITMOHHOTO MOACTHUPOBAHUS 3TAIOB >KU3HEHHOTO IIMKIIA
W3JIEIHS.

Jns  akTUBM3alMM  y4eOHOro mpolecca NpU HU3YYEHHH JUCHMIUIMHBI 3] QeKTUBHO
IIPUMEHEHHE IIPE3CHTALMN 110 PAa3JIMYHBIM TEMaM JICKIUH.

Jljig mpoBeieHUs 3aHATUH O AUCLUIIIIMHE UCIIONIB3YIOTCS CPEICTBA OOYyUEHHUS:

- YU€OHUKH, TEKCT JeKIMH, HH(pOopMaMoHHbIe pecypchl IHTepHeTa;

- CIIPaBOYHBIE MATEPUAJIbl © HOPMATUBHO-TEXHUYECKAs JOKYMEHTALHU.

Ha nepBoM 3aHATUHM NO AMCLUUIUIMHE HEOOXOIMMO O3HAKOMUTH CTYJIEHTOB C IOPSIKOM €€
U3y4eHHUs (TeMaMu Kypca, popmMamu 3aHATUH, TEKYIETO U IPOMEKYTOUHOI'O KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYCHHUE, JOBECTU 1O CTYIECHTOB
TpeboBaHusI K (OpME OTYETHOCTH WM TPUMEHEHHUS BUIOB KOHTPOJIA. Bpmatorcst 3amaHus ais
IIOJATOTOBKH K CEMUHAPCKUM 3aHATHSM.

[Ipu moAroToBKE K CEMUHAPCKOMY 3aHSTHIO 110 MIEPEUHIO 0OBABIEHHBIX TEM IIPENOAABATEIIO
HE00X0/IMMO YTOYHMTH IUIaH UX MPOBEACHUS, IPOAYyMaTh (POPMYIUPOBKHU U COEpKaHHE YUEOHBIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CYXJAEHHE, 03HAKOMHUTHCS C [IEPEUHEM BOIIPOCOB 10 TEME CEMUHApA.

B xone ceMuHapa BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTUYECKYI0 3HAYUMOCTH TEMBI
CEMHMHAPCKOTO 3aHITHA, ONPEACTUTh MOPSIOK €ro MPOBEISHHs, BpeMs Ha OOCYXIEHUE KaXKIOTO
yueObHoro Bompoca. [IpumeHsss (QpOHTaNbHBIM ONPOC JaTh BO3MOXHOCTb BBICTYNIUTh BCEM
CTYyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHATHH.

IenecooOpa3Ho B X0/1€ 3alIUTHI 1a00paTOPHBIX padoT 3a/1aBaTh BBICTYNAIOLIUM U ayAUTOPUHU
JIOTIOJIHUTEJIbHBIE W YTOYHSIOIIME BOIPOCHI C ILEJNbK0 BBIACHEHHS MX IO3MIMKM 10 CYIIECTBY
00CyX/1aeMBbIX POOIIEM.

CrnenyeT npeaocTaBUTh BO3MOKHOCTD BBICTYIUIEHHSI C MECTA B BUJIE KPATKUX COOOIIEHUH IO
MIOATOTOBJIICHHOMY 3apaHee BOIIPOCY.

B 3aknmrounTenbHON 4acTH CEMUHAPCKOT0 3aHATHUSA CIEAYET I0JIBECTH €70 UTOTH: JaTh OLICHKY
BBICTYIIJICHUH Ka)KJIOTO CTYACHTA U y4eOHO! IPYIIIBI B IIeJIOM. PacKpbITh MONI0XKUTENbHBIE CTOPOHBI
U HEJO0CTaTKU MPOBEJIEHHOTO CEMUHAPCKOTo 3aHATHSA. OTBETUTh HA BONPOCH! CTYJEHTOB. BrinaTh
3aJjaHMsl JUI CAaMOCTOSITENIbHONW PabOThI IO OJATOTOBKE K CIIEAYIOIIEMY 3aHSATHUIO.

6.2 MeToauyeckue yKa3aHus sl 00YyYAKIIUXCS 10 0CBOEHUIO JUCIMIINHBI

CaMmocrosiTenbHast paboTa SBJISeTCS OAHMUM M3 BUAOB YyueOHBIX 3aHaTui. llens
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOCHHME CTYJEHTaMH BOIPOCOB AaBTOMATHU3ALUU
yIpaBiIeHUS )KU3HEHHBIM IIUKJIOM U3/IENIHsI, pACCMaTPUBAEMbIX B MPOIIECCE U3YUECHUS JUCITUIINHBL.

AyIuTOpHas caMOCTOsATENbHAas padoTa 10 AUCHUILINHE BHITOIHIETCS Ha Y4EeOHBIX 3aHATHUSIX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENoaBaTelis U M0 €ro 3aJaHulo.

BreaynutopHass camocTosATenbHas paboTa BBINOJHAETCA CTYJEHTOM IO  3aJlaHUI0
npernoaaBartess, Ho 6e3 ero HermocpeACTBEHHOTO y4acTHsl.

3agaum caMoCTOSTeILHOI PadoThI CTyIeHTA:

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUIIINHBI,

- yrayOseHue coiep KaHusi U OCO3HAHWE OCHOBHBIX MOHSTUN JUCIMITIIUHBL

- ICTI0JIb30BaHUE MaTepHaia, COOpaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATHIHA
1151 9 (HEKTUBHOM TOJITOTOBKH K 3a4€Ty.

Bujabl BHeayTMTOPHOI caMOCTOSITeIbHON PadoThI:

- CAaMOCTOATENIBHOE U3Y4YEHUE OT/ENbHBIX TEM AUCHUIUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSM;



JTallbI:

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHIM;

- BBINOJIHEHUE JOMAIIHUX 33JIaHUM 10 3aKPETICHUIO TEM;
- coCcTaBlieHHE U 0(hOpMIIEHUE JIOKIIAI0B 10 OTJIENbHBIM TeMaM MIPOTrPAMMBI.

JU71st BBIIOJTHEHUS JII0OO0TO BHJIa CAMOCTOATEIBHOM paboThl HEOOXOIMMO IPOUTH CIETYIOIINE

- OIIpE/ICIICHNE LIeTTU CAMOCTOSITEIbHOU PabOThI;

- KOHKpEeTHU3allys M03HaBaTeIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEIbHON padoTe;
- BBIOOP aJIeKBaTHOTO criocoba JeiCTBUS, BEIYIIETo K PEHICHUIO 33/1a4U;

- IUTaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENOo/IaBaTesl) Hal 3aJaHUEM;
- OCYIIECTBIICHHE B TIPOIECCE BBIMOJIHEHHUS CAMOCTOSTEIBHOM pPabOTHI CaMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BIMOIHEHHS paOOTHI;

- peduekcus;

- Ipe3eHTaIus padoOThI.

BOHpOCH, BBIHOCHUMBIC HA CAMOCTOATCIIbBHYIO pa60Ty:

[TpoexTrpoBaHue ruOKoi NPOU3BOJICTBEHHOM CUCTEMBI Ha 0a3e MHTEPHETA BELIEH.
[TpuHIMIB GYHKIIMOHUPOBAHHS CUCTEM Ha 0a3e MHTEPHETA BEUICH.
Mertobl ynpaBieHus NOAKIIOUYEHHBIMH YCTPOHCTBAMHU.

MoHuTopyHT (YHKIMOHUPOBAHUS TOAKIIOUEHHOTO OOOPYAOBAaHHUS ¥ BH3yaIH3alus
pe3yabTaTOB MOHUTOPUHTA.

7 ®oHJ OLIEHOYHBIX CPE/ICTB

7.1 MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4eHHs

HanmenoBanune [IpencraBnenue
o
Ne OLEHOMHOTO Kpatkast xapakTepucTHKa OLIEeHOYHOTO OILIEHOYHOTO CPEICTBA B
oC cpenacTBa CpeacTBa dOC
Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHHM,
Tect MO3BOJISIOIIAs aBTOMaTH3UPOBATH .
1 . @DOH/ TECTOBBIX 3a/1aHU
(T) NpOLEAYpPY H3MEpPEHHUs YpOBHS 3HAHUHU U
YMEHHH 00yJaromerocs.
CpencTBo TpPOBEpPKM YMEHUH M HaBBIKOB
3anaHus IS 3aIUThI
OPUMEHSATh  MOJYYEHHbIE  3HAHHUS iAo
2 3JIP P i 1a00paTOpHBIX paboOT
pelIeHus] NPAaKTUYECKUX 33aJad C MOMOIIBIO
WHCTPYMEHTAJIBHBIX CPEICTB.

7.2 lllkanna ¥ KPUTEPUH OLICHUBAHMSA Pe3yJIbTATOB 00y4eHUsI

dopma npoMeKyTOUHOI aTTecTanuu: nudepeHITNPOBAHHBIN 3aUeT.

O0s13aTEJIBHBIMU  YCJIOBUSIMH TOATOTOBKHM CTYJAECHTA K IPOMEKYTOYHOM aTTeCTALUH
SIBIISICTCS BBINOJIHEHUE U 3alllUTa CTYIEHTOM JIabOpaTOpHBIX paboT, MpeayCMOTPEHHBIX paboueit
IIPOrpaMMoi.

HIkana oneHNBaHUA

Onucanue

OTJINYHO

BremonHensl Bce BuAbl paboOT, NPEeIyCMOTPEHHBbIE IUIAHOM
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npoekta. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHH, HAaBBHIKOB NPHUBEICHHBIM B Ta0JMIaX TOKa3aTeleH,
OTepUpPYyEeT MPUOOPETEHHBIMH 3HAHUSMH, YMCHHSIMH, HaBBIKAMH,
MPUMEHSET UX B CUTYalHSIX MOBBILICHHOW CI0XHOCTH. [Ipu aToM
MOTYT OBITh JTOMYIICHbl HE3HAUYUTEIbHBIE OMIMOKH, HETOUHOCTH,
3aTPyAHEHMS [IPY aHAIUTHYECKUX ONEpaLMIX, IEPEHOCE 3HAHUM 1
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYaLUU.

Xoporo

BemonHeHsl Bce BHUIBI y4eOHOH pabOThI TPETyCMOTPEHHBIC
miaHoM  npoekta.  CTylIeHT  JIeMOHCTPUPYET  HEIMOJHOE,
MPAaBWIBHOE  COOTBETCTBUE  3HAHWUW, YMEHHM, HABBIKOB
MPHUBEJCHHBIM B TaONMUIaX ToOKa3aTesel, TUO0 eClu MPU ITOM
OBLITH JOIYIICHBI 2-3 HECYIIECTBEHHBIC OIITMOKH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BremmonHensl Bce BuAbl paboOT, NPEayCMOTPEHHBIE IUIAHOM
npoekta. CTyIEHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUU, B
KOTOPOM  OCBEIllEHA OCHOBHas, Haubojee BaXkHas 4YacTb
MaTepuaia, HO IPH 3TOM JIONyIIeHa OJIHA 3HAYUTEIbHAs ONIrOKa
WJIA HETOYHOCTb.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BoimosniHeH oauH uiau 6ojee BUIOB paboT, MPEeayCMOTPEHHbBIE
miaHoM  npoekta.  CTyAaeHT  JI€MOHCTPUPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHWUW, YMEHUW, HABBIKOB TPUBEJICHHBIM B
Tab/MIax MoKa3aTenel, JOMyCKaloTCsS 3HAYUTENbHbIE OIINOKH,
MPOSIBIISIETCS. OTCYTCTBUE 3HAHWI, YMEHUN, HABBIKOB MO PALY
MOKa3aTeNIe, CTY/IEHT UCIBITHIBAET 3HAUNUTEIbHBIC 3aTPYyAHEHUS
MIPU ONEPUPOBAHUU 3HAHUSIMHU U YMEHMSIMHU TIPU UX TIEPEHOCE Ha
HOBBIE CUTYAIIUU.

7.3 OneHo4HbIe cpeacTBa

7.3.1 Tekymmii KOHTPOJIb

Texyiuit KOHTPOJIb BBIMOIHIETCS MyTEM BBIIIOJHEHUS U 3aIIUTHI JAOOPaTOPHBIX padoT.

7.3.2 IIpoMexyTOYHASI ATTECTAIUSA

HpOMC)KYTO‘-IHaH arrecraluss MOXCET IMPOBOAUTHCA B Q)opMe TCCTUPOBAHUA HIJIM YCTHOI'O
OTBCTAa Ha 3a4CTC. I[OHYCK 0 HpOMC)ICYTOqHOﬁ aTTCCTAallM BBIITOJIHACTCA IIOCJIC BBIIIOJITHCHUA pa60T

71a00paTOPHOTO MPAKTHKyMa B ITOJIHOM 00BbeMe.

IIpumepsl Bonnpocos Tecra 115l MPOMEKYTOYHOM aTTECTALIUM:

1. CootHecute onrcaHue MOJCIIA B3aUMOJICHCTBUS YCTPONCTB B ceTn MIHTepHeTa Bemei ¢ eé

Ha3BaHUEM.

1 - OxoHEYHBIE YCTPONUCTBA, JATYUKU, CEHCOPBI
0OIIAI0TCSI IPYT C APYTOM.

A - B3aumoneiictsue D2D — Device to
Device

2 - JlanHbie, COOpaHHbBIE YCTPOHUCTBAMH,
OTIIPABIISIFOTCS HA CEPBEP TSI MOCIETYIOIIETO
aHaM3a 00pabOTKH.

b - B3aumoneiictsue D2S — Device to
Server
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3 - CepBep MOXKET BKJIIOUATh B ¢€051 HECKOIBKO B - B3aumoneiictBue S2S — Server to
BBEIYHUCIUTEIILHBIX MAIIMH WK 00BbEKTOB, KOTOPBIM  [Server
TaKke HEOOXO0IMMO OOIIATHCS MEKIY COOO.

DO

Uro takoe [oT?

OT0 cucTeMa yIpaBieHUs] KOMIIBIOTEPHBIMU CETIMU

ITO KOHUEeNIUS MOAKIIYeHUs (PU3MUYECKHX YCTPOIMCTB K HHTEPHETY
D70 mpoiiece nepesayn JaHHBIX 110 JIOKaJIbHOU CeTH

OTO TUI MPOrPaMMHOTO OOecTieueHust

3. KakoBbI 0OCHOBHBIE YPOBHH dTalioHHOM Mojienu MuaTteprera Bemeit (IoT)? Beibepute Bee

IMpaBUJIbHBIC OTBCTHI.

IOMmMoOOmP

YpoBeHb BoCIpUATHS

Yposenb nepegauun

YpoBeHb 00padOTKHU JAHHBIX

YpoBeHb MOJIb30BaTENBCKOT0 HHTEpdeEiica
YpoBeHb NPUI0KEHUSA

YpoBeHb 00JIaYHBIX TEXHOJIOTHIA
YpoBeHb ananusa

YpOoBEHb HHTErPALIUU

4. B xakom konTekcTe Node-RED wariie Bcero ucnosn3yercs B pa3padotke loT-nmpunoxxenui, u

KaKoe NMPEerMYILECTBO 3TO JIaeT pa3paboTynkam?

A.

Node-RED wucmnosb3yercst kak KOMOWIATOpP uisi si3bika C++, oOecrieunBas ONTHMH3AIHIO
Ko/a ANl MUKpOKOHTposiepoB loT-ycTpoiicTB. D10 mo3BossieT TOOUThCS MaKCUMalbHOU
MPOU3BOIUTENILHOCTH 1 MUHUMHU3UPOBATH NOTPEOICHUE SHEPTUN

Node-RED mnpumeHnsiercss [uis aBToOMaTH4YecKoil reHeparmu nokymeHntanuu no API IoT-
YCTPOMCTB, YIpPOIIas UHTETPALMIO PA3IMYHBIX CUCTEM U CO3/IaHUE CTaHJIAPTU3MPOBAHHBIX
uHTepdeiicoB

Node-RED wucmosab3yercsi Kak BU3YajbHblii WHCTPYMEHT /ISl MOCTPOEHHSI MOTOKOB
AAHHBIX, coequHsIIOIMX pa3aundHbie loT-ycrpoiictBa, API n o0siauHble cepBUCHI. ITO
NMO3BOJIsIeT OBICTPO €O31aBAaTh NPOTOTHIILI, HHTETPHPOBATH PA3HOPOJAHbIE CHCTEMBbI H
aBTOMATHU3HPOBATH NPoLecchl 00pPad0TKH JaHHBIX, TPeOys1 MUHHMAJILHOI0 HAIIUCAHUSA
Ko/Ja

Node-RED cayxut cucremoit kouTpois Bepcuit misi loT-npunoxenuii, obecrieunBast
OTCIIC)KMBAaHHE W3MEHEHMH, COBMECTHYIO pabOTy HaJ NpOeKTaMHh U aBTOMATUYECKOEe
pa3BepThIBaHNE OOHOBJICHUN Ha YCTPOHCTBaX

Node-RED wucnonb3yercst kKak KOMIWiIATop it si3bika C++, obecrieunBasi ONTHMH3AIIHIO
Ko/a A7l MUKpOKOHTposiepoB loT-ycTpoiicTB. D10 mo3BosseT T0OUThCS MaKCUMalbHOU
POU3BOIUTENFHOCTH U MUHUMU3HUPOBATh MOTPEOIeHNE YSHEPTUU

5. Kakme wu3 NEPCUUCIICHHBIX JeicTBUI U COO6p3)KCHHI>i SABJIIFOTCA BAXHBIMH  TIPpH

npoektupoBanuu loT-pemenus B ThingWorx? (BeiOepuTe Bce mOIX0IA1I1E BAPUAHTHI OTBETA)

A.

Hcmonp30BaTh TONBKO MPEIOINpEae/ICHHbBIE BHKETH M MA0JIO0HBI, YTOOBI rapaHTHPOBATh
COBMECTUMOCTH U U30€XKaTh CIOKHBIX KOHPUTYpaIit
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Onpeneantre Mopeas aaHHbIx (Things, Thing Templates, Thing Shapes) nas

npeacTaBjeHus pusnyecKux u Jornyeckux cymnocrei loT-cucrembl

CI[p()eKTI/IPOBaTL CEPBHUCHI U COOBITHS AJId yIIpaBJC€HUS TaHHBIMHA H JOTHKOH paﬁoTbI

loT-ycTpoiicTB M IPUIIOKEHU I

Bbi0upaTh KOMMYHMKALMOHHBbIE MPOTOKOJbI M MeTOAbl HHTErpauuu (Hampumep,
MQTT, REST API) B 3aBucuMOCTH OT Tpe0OBaHMid K TMPOU3BOJAUTEIbHOCTH,

0€30MaCHOCTH ¥ MACIITA0OUPYEMOCTH

Jb30BaThb TOJbKO IpEAONPEeaCICHHbIC BU/IKETBI U maﬁnonm, YTOOBI rapanTupoBaTb

COBMECTUMOCTh U N30€KATh CJI0KHBIX KOH(pUTypanuii

6. Kak nogximrounts cepsuc SetProperties anst Thing Template?
IMoakI0uNTHL KaK IMHAMHYecKHii: BbIOpaTh KOHKpeTHbIH Thing Template,

MOCTABUTH I'aJIOYKy B I10JI€ Dynamic, mocCJi€ 4€ro BBECTU UMs CEPBUCA HJTH BblﬁpaTI)

€ro U3 CIICKa

3710 HEBO3MOXKHO. CepBUC 33aeT 3HAYECHUS CBOWCTB KOHKPETHOW BEIIH, TI03TOMY MOKET
OBITH IOJIKITIOYEH TOJBKO Ui cymHocT Bujaa Thing

Tax xe, kak u cepBuc GetlmplementingThingsWithData. HyxHo BbIOpaTh KOHKPETHBII
Thing Template, mocne yero BBECTH UMsI CEpPBHCA WK BHIOPATH €T0 U3 CHHCKA

7. Kako¥i mpuHUuI pabOThl UCIONB3YET AaTUYUK XoJa?
OtpaxkeHue cera

HN3meHeHune cONNPOTUBICHUS

['eneparus 371eKTpUYECKOro MoJis

M3MeHeHne BOIbT-aMIIEPHOM XapaKTepUCTHKH

8. Kak nannbie 00b1uHO nepenatorcs oT loT-ycTpoiicTB Ha obnauHble mIaTGOPMBbI?
Yepes npsimoe coeIMHEHHE

Yepe3 Wi-Fi uiau moounibHble ceTH

Uepes Ethernet-kabens

Yepes Bluetooth

9. Ilepen Bamu OKHO KOHCTpyKTOpa Mamana. Ha pucyHke Boiaenensl yactu 1, 2, 3. Kak
NIEPEMECTUTD BUDKETHI U3 1o 1 B ose 37

o= - (B B . °

C @ H I Freview
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Breinenuts BumKeT B moJie 1, mocie 4yero oH NosiIBUTCA B CTy4aiiHOM MecTe Ha moie 3

w >

IHeperamuth BuIKeT U3 moJs1 1 B moJie 3, mocJie 4ero OH NOSIBUTCSL B TOM MecTe, Ky/Aa
U ObLJI MepeTanieH

C. Bswigenuts BUKET B moJie | 1 yKa3aTh jKellaeMble KOOPIUHATHI B CBOMCTBAX

D. IleperamuTh BUIKET U3 1O 1 B 110JI€ 3, MOCTIE YE€TO OH MOSBUTCS B CIIyYailHOM MECTe Ha
roJie 3

10. {nst yero HeoOX0UMO pa3eiaTh PEKUMbl PyYHOTO U aBTOMAaTHYECKOTO YIIpaBJieHus?

A. Ecim He pa3ieJInTh pe;KUMbI, lepecyeT 3HaYeHUIi B aBTOMAaTHYeCKOM pexxnuMe Oyaer
MelIaTh HACTPOHKAM PYYHOI0 YIIPaBJIeHHUS

B. Ecnu He pa3nenuTs pekuMbl, HACTPOHKU PyYHOTO YIPaBIeHHUS OYIyT MELIaTh epecueTy
3HAUYEHUM B aBTOMAaTHYECKOM PEXUME

C. Tonbko /i ynoOCTBa: MOKHO CKPBIBATh BHIDKETHI PYYHOTO YIIPABICHUS B aBTOMAaTHUECKOM
pexxUMe U Hao0opoT

Bomnpocsl 111 npoMeKyTOYHOI aTTecTauuu (3a4era):

1. ITonsitue «Thing» (Bems) B koHLeNnuu Moaenu qaHHbix ThingWorx.

2. Thing Shape (mpoduis Beny) B KOHIENIUN Moienu JaHHbIX ThingWorx.

3. INFOTABLE — unpopmanmonnas tabmuma, e€ CBOWCTBA M Ha3HAUYCHUE.

4. CymHocTH Ha O0)ayHOW TuTarGopMe WHTEpHETa BEHICH M WX Ha3HAYCHHWE B MOJCIH
CUCTEMBI yIIPaBJICHHUSL.

5. IlpoextupoBanue loT-npunoxenuit ¢ ucnonp3oBanueM UML. Ha3znaueHnue nuarpammsl
kiaccoB (class diagram).

6. CoBpeMEHHbBIE TEXHOJIOTHH IOCTPOCHHS] aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABIICHHUS.

7. JlokanbHbIE U paclpeiesIeHHbIE CUCTEMBI YITPaBJICHUS.

8. IlpuMeHeHune ceTeBbIX U BEO-TEXHOIOTUN IPU TOCTPOCHUU CUCTEM YIPABICHUSI.

9. TexHonoruM TMPOMBIIJIEHHOTO HHTEpPHETa BeUle B cHUCTeMax YIpaBlIEHUs
TEXHOJIOTHYECKUM

10. Wcnonp3oBaHue CTPYKTYpPHBIX AMarpamm JJjsi IpejacTaBieHus anroputma. OCHOBHBIE
AITOPUTMUYECKHE KOHCTPYKITUH.

11. TexHONOTHM OpraHU3aIMN U XpaHeHUs JaHHBIX. ObecreyeHne A0CTyna K yCTpoicTBaM
BBO/Ia-BbIBOJIA U XPAHEHUS JaHHBIX.

12. lokymeHTHpOBaHHE pa3paboTKU, KOMMEHTUPOBAHHUE KOJIa TPUITOKECHHS.

13. MeTtoapl opraHu3aiu COBMECTHON pabOTHI.

14. MonynpHOCTh TpuioxkeHus. Mcmonp30Banre OMONMMOTEK KOMIIOHEHT U TOAKIIOYEHUE
BHEIIHETO KO0J1a B IPUJIOKEHUE.

15. Ponp npoexkTupoBanus HH(OOPMALIMOHHBIX CHUCTEM Ha Bcex 3Tanax BHeapeHus ACY.

16. CymiecTByromme moaxoabl K pa3padoTKe TEXHUUECKOU TOKYMEHTAIIUH.

17. Ponb TeXHUYECKOW JOKYMEHTAIIMH MPU OPTaHU3alUK PabOThI TPYIIEI pa3pabOTIHKOB.

18. Hucxopsiee u BOCXos11€€ TPOSKTUPOBAHUE MPUIIOKEHUM.

19. Hcnonb3oBaHHWE CTPYKTYPHBIX JUarpaMMm [JIsli TPEJICTaBICHUS aJTOPUTMOB U
(GyHKIIMOHATBFHOCTH UHPOPMAITMOHHON CHCTEMBI.

20. [IpoexTpoBaHue CTPYKTYpP TAHHBIX U TTOTOKOB JTAHHBIX.

21. Ilpumenenne uncrpymentapus SADT (nmoaxonsl IDEF u UML) npu ananu3ze peanbHbIX
cucrteM, peGakTOpUHTE U pa3pabOTKe MPHUIIOKECHHH.

22. KoHnenmus «yMHBIX IPOCTPAHCTB» Ha 0a3e CUCTEM MHTEpPHETA BEIIEH.

23. Iloaxoapl K BU3yaIu3aluy JaHHBIX B CHCTEMaX MHTEPHETA BEIIEH.

24. Peanuzanusi TMHOKUX MPOU3BOJICTBEHHBIX CHCTEM Ha TEXHOJIOTUSX HHTEPHETA BEIICH.
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