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1 Ieun, 321244 U IVIAHUPYeMBbIe Pe3yJIbTaThl 00yUeHHsl 10 JUCHUIIIHHE

Lenpto ocBoeHust TUCHUILIMHBI «OCHOBBI Pa3pabOTKHM MOOMIIBHBIX MPUIOKEHUH CUCTEM
MHTEpHETa BelIei» sBIsSeTcS (OPMHUPOBAHUE CHUCTEMbl 3HAHWH, YMEHHH M HAaBBHIKOB B 00JacTh
OCHOB QJITOPUTMU3ALUU U IIPUKIIAJHOIO IPOTPaMMUPOBAHUS.

3ajauu JUCLUIUIMHBL M3y4EHHE IMPUHLUIOB MOCTPOECHUS aNrOPUTMOB, M3YyYEHHE OCHOB
ANTOPUTMUYECKUX KOHCTPYKLUHH, H3y4EHUE S3BIKOB IIPOTPaMMUPOBAHUSL BBICOKOTO YPOBHH,
HU3y4YEHUE METOJOB IOCTPOCHHUs AJTOPUTMOB M CTPYKTYP JAHHBIX, HCIIOJb3YEMBIX IIPU PEIICHUH
NPUKIAJHBIX 3aJad B PAa3JIMYHBIX MPEIMETHBIX O0NacTsX ¢ mnpuMmeHeHuem OBM, ocBoeHme
KOHLEMIUN COOBITUHHOTO MpPOrpaMMHMpPOBAHUSI M  TOCTPOEHHUS  PACIPEAEICHHBIX

YIpaBJICHUA, B TOM YUCJIIC, TCTCPOTCHHBIX.

CHUCTEM

[Inanupyembie pe3yabTaThl C JOCTHXKEHUEM CIIOCOOHOCTEH K

00y4YeHUs CBSI3aHBI
pa3paboTKke MPOrpaMMHOTO oOecredeHuss B O0JacTH TOCTPOCHHS PpACIpPEACNICHHBIX CHUCTEM
ynpasieHusi. OCBOEHHbIE YMEHHS JIOJDKHBI BKJIHOYAaThb METOAbI MOJA00pa, MOJKIIOYEHUS U
HacTpoiiku mojxyined OBM u koMmmoHeHT nepudepuitHoro obopynoBaHUS, a TAKKE YMEHUS IO
pa3paboTke TpeOOBaHUI M MPOEKTUPOBAHUIO MPOTPAMMHOI0 0OECIIeUeHHUsI CUCTEM YIIPaBJICHUS Ha

0a3e TEXHOJIOTUI NHTEPHETA BELICH.

O6yuenne no pucuuiuinHe «OCHOBBI pa3pabOTKM MOOWIBHBIX MPHJIOKEHUH CHCTEM
MHTEpHETA Bellei» HampaBieHO Ha GOpMUPOBaHKE y 00yUYaIOLIUXCS CIASAYIOIINX KOMITETEHITH:

Koa u HamMeHoBaHue
KOMIIeTeH M

NHaukaTopbl 10CTHKEHUS] KOMIIETEHIIUH

IK-2: Criocoben padboTath Haj
MIPOEKTaMU KOHTPOJIHMPOBATH X0
ux pabot B obyacTu
WCIIOTIb30BAHMS TPEXMEPHOTO
MOJCTUPOBAHUS U pa3pabOTKH
CHEeHaTU3NPOBAHHOTO
MIPOTPaAaMMHOTO 00ECIICUEHUS ¢
MPUMEHEHUEM TPEXMEPHOU
rpaduKH.

HIIK-2.1

3HATh: oCHOBHBIC METOABI CO3JaHUS CUCTEM BU3YATH3AITNN
JAHHBIX B MOOMJIHHBIX MTPHIIOKEHHSIX CO CPEICTBAMHU
BUPTYaJIbHON U JIOMIOJTHEHHON PeabHOCTH.

HIIK-2.2

YMETHD: BbI€nATh U CUCTEMATU3UPOBATH MOJIXO/IBI K
MOJIETMPOBAHUIO U BU3YAJIU3AIlNH, IPHMEHUMBIX B MOOMIIBHBIX
MIPIUIOKEHUSAX C CUCTEMaMH BUPTYalIbHON U TOTTOJTH EHHON
peambHOCTH.

HIIK-2.3

BJIAJIETH: naBsikaMu cb6opa, 00paOdOTKH, U TPEACTABICHHUS
rH(pOpMaIuK B CHCTEMaxX BU3YallM3allii JAHHBIX B MOOMIIBHBIX
MIPIIOKEHUSIX C CPEACTBAMHU BUPTYAIBHOW U JOTOTHEHHOM
peampHOCTH.

[1K-4. Cnocoben
OCYIIECTBIIATH KOHLIENTYaIbHOE,
(YHKIIMOHAIEHOE U JIOTHYECKOe
MIPOEKTHPOBAHHE CUCTEM
CPEIHET0 ¥ KPYITHOT'0 MacIiTada
U CJIO’)KHOCTH

HIIK-4.1. 3namob:

TIPUHIIAIIOB ¥ METOOJIOTHI YIPaBIIEHH POSKTaMHU B 00JIaCTH
KOHIIENTYaJIbHOT0, (DYHKITHOHATHHOTO M JIOTHIECKOTO
MIPOEKTUPOBAHUS CHCTEM CPEIHEr0 M KPYIMHOro Macimrada u
CJI0KHOCTH

HIIK-4.2. Ymemn:

COCTaBIIATh IIJIaH pabOTHI HAJl IPOSKTOM;

TUTAHUPOBATH PACIUCaHue padoT, C YIETOM OTPAHHYEHHOCTH
pecypcoB;

TUTAHUPOBATH PAOOTHI MO MTPOESKTUPOBAHUIO CUCTEM CPEIHEr0 U
KPYITHOTO MacIiTada v CJI0KHOCTH;

HIIK-4.3. Bhaoems:

Happikamu cOopa u aHanM3a MepBUYHON HH(DOpMAIIUU B
pamMkax paboT 10 MPOESKTUPOBAHUIO CUCTEM CPEIHErO U




KPYIHOTO MaciiTada 1 CI0KHOCTH.

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMmMbl

JlucuuiuiiHa OTHOCHTCA K 4acTd, (OpMHUpPYeMOW YYaCTHHKAMH OOpa30BaTEIbHBIX
oTHOWEeHHH, 610Ka b1 «/{uctumauabl (MOLyIH)».
JucuuninuHa «OCHOBBI pa3pabOTKU MOOMJIBHBIX MPHIIOKEHUH CHUCTEM MHTEpPHETa BELIEH»
COZIEPKaTEIbHO CBSA3aHA CO CICIYIONIMMU AUCIUIITMHAMHI 00pa30BaTeIbHON IPOrPaMMBI:

NudopmanroHHbIe TEXHOJIOTHH;
[IporpammMupoBaHue 1 OCHOBBI aITOPUTMHU3ALINH;

HpOFpaMMI/IpOBaHI/IC " aJITOPpUTMHU3Al M Ha A3bIKaX BBICOKOI'O YPOBHA,

OCHOBBI TEXHOJIOTUN UHTEPHETA BEIICH;
CeTH U CHCTEMEI CBSI3U,

OcHOBEI 0a3 JTaHHEIX;

ba3bl JaHHEBIX.

3 CTpykTypa M cojep:kaHue TUCHHILIAHBI

OOm1ast TPyI0EMKOCTh AUCIUTUTMHBI COCTABIISIET 2 3a4eTHBIC eMHUIIBI (72 Jaca).

3.1 Buasbl yueOHoii paGboThl U TPY10€MKOCTh

(o ¢popmam o0yueHms1)

3.1.1 Oynas popma o0OyueHus

Ne . KoauuecTBo CeMmecTpbl
Buna yueOHoi# padoThl
n/n 4acoB 6 cemecTp
1 | AyauTropHble 3aHATHSI 36 36
B toMm uucne:
1.1 | Jlexuuu 18 18
1.2 | CemuHapCcKue/IPaKTUUECKUAEC 3aHATHUS - -
1.3 | JIaGopatopHbie 3aHATHS 18 18
2 | CamocrosiTejibHas padoTa 36 36
B toMm uucne:
2.1 | O6paboTka pe3ynbTaTOB J1A0OPATOPHBIX PAOOT U 18 18
MOATOTOBKA OTYETOB
2.2 | IloBTOpEHHME M 3aKpEIUICHUE MaTepualia 18 18
3 IIpomexyTouHas aTrecTanus
3auer + +
Hroro: 72 72

3.2 TemaTuyecKHii MJIaH U3yYeHUs] TUCIUTITHHBI

(mo ¢popmam o0yueHms1)

3.2.1 Ounas ¢popma oOyueHus

Ne
n/n

Pa3neanl/TeMBbl

TpynoemkocTsh, yac

JUCHUITIJIMHbI

R 5 9 AyauTopHas paéora

reJ

bHJ
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1 Paspgen 1. OcHOBHBIE KOHIICTIIIMU 24 6 6 12
HMHTEpHETa Beulen
1.1 | Tema 1. Konuenuust yMHBIX 8 2 2 4
MIPOCTPAHCTB
1.2 | Tema 2. MoOUIBHBIE DIIEMEHTHI CHCTEM 8 2 2 4
MHTEpHETa Belen
1.3 | Tema 3. Peanu3zarusi KOHIEIIAN 8 2 2 4
COOBITHITHOTO TIPOTPAaMMHUPOBAHUS B
CUCTEMAax MHTEPHETA BeIlleH
2 Pa3nen 2. UHCTpyMEHTHI MOOMIIBHOMN 24 6 6 12
pa3pabOTKK UHTEPHETA BelIei
2.1 | Tema 4. SI3pIku U CpeJIbI 8 2 2 4
MIPOrPAMMHPOBAHKS MOOHITEHOM
pa3paboTKu
2.2 | Tema 5. OOBEKTHO-OPHEHTHPOBAHHOE 6 2 2 4
MIPOrPAaMMHPOBAHKE U TIPOCKTUPOBAHNE
2.3 | Tema 6. Pa3paboTka moJib30BaTEIbCKUX 6 2 2 4
MIPIIIOKCHHUN JTST MOOMITBHBIX
YCTPOMCTB
3 Paznen 3. Peammzanus cucteM 24 6 6 12
WHTEPHETA Bellei
3.1 | Tema 7. [IpoekTupoBaHue 6 2 2 4
pacrpeesieHHbIX CUCTEM YITpaBICHUS
3.2 | Tema 8. Peanmmnzanus B3auMOIEHCTBUASA 6 2 2 4
TTOIKITIOYEHHBIX YCTPONCTB
3.3 | Tema 9. TexHoIOrUM AOIIOJIHEHHOMN 6 2 2 4
peaTbHOCTH B CUCTEMAaX HHTEPHETA
BelIeH
Hroro 72 18 18 36

3.3 Conep:xkanue I CUUIIMHBI

Pa3znen 1. OcHOBHBIE KOHUENIIUN UHTEPHETA Bellel

Tema 1. KoHuenuusi yMHbIX HIPOCTPAHCTB

Bgedeﬂue 6 0ucuunﬂuﬁy. Hpedcmaeﬂeﬂue 06 asmomamuzayuu Ha oCHoee pacnpedeﬂeHHblx
cucmem ynpasnenus. Konyenyuu unmepnema eeweti. Konyenyus ymHuIX nOOKIOUeHHbIX Geuyell
(CMapm-ycmpodcme). Peaﬂu3auuﬂ npoyeccos ynpaejlernusl Ha OCHoee cemu YMHbLX nodmroquHblx
yempoticmg. Tlonamue npuxkiaoHbix NPUiLodHCeHull CUcmem UHmMepHema eeuyel.

Tema 2. MoOuIbHBIE 3JIEMEHTBI CHCTEM HHTEPHETA Belei

Mobunvhvle yempoticmea 6 skocucmeme unmepuema eweil. Mcnonvsyemvle uncmpymeHmol
mobunvnou paspabomku. Cpedcmea paspabomru MOOUNbHBIX NPUTLONCEHUL CUCmeM UHmepHema
gewetl. Ilpumenenue cped UCNOAHEHUs U  GUPMYANbHLIX  MAWUH. A3blku U cpedvl
NPOCPaAMMUPOBAHUs.  MOOUNbHOU — paspabomku. [leknapamuseHuvie U UMNEPAMUEHbLIE  A3bIKU
paspabomxu.




Tema 3. Opranusanus nepBUYHON 00padOTKH JAHHBIX

Cepsepro-opuenmuposannvie cpeocmea aemomamuzayuu. Ilnamgpopma NOJeRED 6
peanuzayuu cucmem unmepHema eewje. brounoe npozpammuposanue, ocHoganHoe HA NOMOKAX
obpabomku cobvimuti. Peanuzayus obmena OanHbIMU ¢ NOOKIIOUEHHBIMU YCMPOUCMBAMU.
Opeanuzayuss Xpanenusi OAHHLIX U 83AUMOOeUCHmEUe C CUCeMOU YNpaesieHus 0azamu OaHHbIX.
Peanusayua nonvzosamenvckozo eeb-unmepghetica Ha mexuoaocuu 0awmbopoos. Ynpaegnienue
cmpykmypou unmepgetica u NOOKIo4eHue UONCENMO8.

Paznes 2. UHCcTpyMeHTHI MOOM/IbHON Pa3padoTKu MHTEpPHeTA Belleil

Tema 4. SI3pIKku U cpebl NPOrpaMMHUPOBAHUS MOOWILHON pa3padoTKu

Azvik npoepammuposanus Java. Cunmarxcuc. Ochoghbie ancopummuyeckue KOHCMPYKYUu.
Peanuszayua 66o0a-6visooa. Cozoanue nonvzoeamenvbckoeo unwmepgelica O0aa MOOUTLHLIX
yempoticme.  Peanuzayusi  nepedauu  OaHHbIX 8  2100GNLHOU  BbIYUCIUMENLHOU  Cemu.
Bzaumooeiicmeue ¢ unmeepuposannvimMu ycmporicmeamu.

Tema 5. O0bEeKTHO-OPHMEHTHPOBAHHOE MPOTPAMMHUPOBAHUE U MPOEKTHPOBAHNE

Ocobennocmu  peanuzayuu  00bLEKMHO-OPUEHMUPOBAHHO20 — NPOEKMUPOBAHUs  OJA
MOOUNbHBIX yempouicma. OchosHvle KOHYenyuu 00bEKMHO-0PUEHMUPOBAHHO2O
npoepammuposanus. Knaccol, ceoticmea u memoowi. Co3zdanue u yoanewue 00HEKMOS.
Hacneoosanue. IHonumopguzm. Cobvimuiinoe u KOMNOHEHMHO-OPUEHMUPOBAHHbIE KOHYEeNnYuu
npoepammuposanus.  [enecamot  u  obpabomuuxu  cooeimui. Cozdanue  epaguueckozo
N0Ib308aMENLCKO20 UHMeEPGhelicd, OCHOBAHHO20 HA COOBIMUSIX.

Tema 6. Pazpa0doTka mosib30BaTe/IbCKUX MPUII0KEHUH 1711 MOOUJIBHBIX YCTPOMCTB

Mobunvnas nrame¢opma Android. Creyuanuzuposannvie cpeocmea paspabomru Ojist
naamgpopmur - Android.  Kpocc-komnunayus.  Ilakemwvt  pecypcos.  Ynpaenenue pecypcamu
npunosicenus. Coz0anue nonvzosamenvckoeo unmepgetica. Ocobennocmu pearusayuu 6600a-
8vi600a. Peanuzayusi cemegozo 63aumooeticmsusl.

Pa3znen 3. Peasm3aunmsi cucteM HHTEPHETA Belleil

Tema 7. [IpoekTHpPOBaHUE pacnpeaeeHHbIX CUCTEM YIIPaBJIeHUs

OcHosHbie N00X00bl K NPOEKMUPOBAHUI0 pacnpedeneHHblx npunodceruit cpeocmseamu UML.
Cneyughuxa npoekmuposanus cucmem pazHoco Macuimada u ciodcHocmu. AHAIu3 npeyeoeHmos.
Peanuzayusa npeyedoenmos u ouacpammol oeticmauti. /Juazpammol 83aumoOeticmeuil u ouacpammol
nocredosamenvHocmu oeticmeuil. Juacpammol Kiaccos. AHAIU3 CMPYKMYpbl U NOMOKOE OAHHbIX.
Huaepammovl cocmosinuil 6 peanuzayuu cucmem ynpasnenus. /luazpammsl pazeepmvléanusl.

Tema 8. Peannuzanusi B3auMoaelicTBUS MOJAKJIIOYEHHBIX YCTPOICTB

OcHogHble mexHono2UU NoOKI0YeHUus nepugheputinvix ycmpovicms. OCHOBHble NPOMOKOJIbI
obmeHa OauHblMU ¢ nepugeputinbim  0bopyooganuem. Cneyuguka UCnONb308aHUL MUNOBHIX
oamuukog npunodiceHutl ummeprwema eeujel. Cucmema 2100a1bHOCO NOSUYUOHUPOBAHUS U
2e0npues3ka OaHHuLIX MOHumoputed. Ilpumenenue Hagueayuonnvix cpeocms. Ilonyuenue u
UCnOIb308aHUe Kapmozpapuueckoli ungopmayuu. Memoovl ananuza cemegozo 63aumoOeicmaus.

Tema 9. TexHo10ruu J10NOTHEHHON PEAJLHOCTH B CHCTEMAaX HHTEPHETA BelleH

Ilpeocmasnenue ungopmayuu o npoyeccax, NPoOUCXO0AUUX 8 cuUcmeMme YNPAGleHUs C
noMowbio 3QhheKkmuHbIX Ccpeocms Susyaru3ayuu, 6 Mmom Yucie MexHOI02Ul OONOIHEeHHOU
pealbHOCmMu. HHcmpymeHmbl noo2omosKku u HClCWlpOZZKM UHCMPYMEHMOE8  6U3YAIU3AUUU.
Dopmuposanue cyenvl. Illpumenenue mpexmepHovix 6uoxcemos. IlpussasvieaHue cyeHvl K
OKpydcarowemy npocmpancmsy. Buzyanuzayus cesazanHuvix 00beKkmos u CKelemuvix Mooelell.
Buzyanvuas umumayus npou3eo0cmeeHHbIX npoyeccos.



3.4 TemaTnKa cCeMHHAPCKUX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKkue/IpaKTUYECKHUE 3aHATUS

(He nposoosmcs).

3.4.2 JIabGopaTopHbIe 3aHATUS

Tookntouenue u c6op OAHHLIX CMAPM=-YCMPOICNE

Busyanusayus monumopunzo6uix 0auHbix cpedcmeamu naamegopmol uHmepHema eeujell.

Vnpasnenue nooknroueHHbIMU cMAPM-yCmMpoUcmeamu.

Cumynsimop 2ubkuii npouszeoocmeennou aunuu 10TControlCenterSim ¢ nooxnouenuem k
niamegopme unmepHema sewel.

Cumynamop mobunvuvix pobomos IloTRobotWorld ¢ nooknouenuem x niamegpopme
unmepHema eewjeu.

Co3zoanue npunodicenuti na niamgpopme Android.

Peanuzayus ee6-unmepghetica na mobunbHom ycmpoticmee 0Jisi YNpasieHus 000py00saHuem

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYpPCOBBIX padoT)

1. Peanuzammst Mmoieri COOPOYHOM JIMHUM Ha 0a3e CUMYJISTOpa THOKON TTPOU3BOICTBEHHOM
STYEHKHU C yJAJICHHBIM YIIPaBJIieHUEM Ha 0a3e MOOMIHFHOTO MTPHIIOKEHUS.

2. Peanu3arus MoJiel CBapOYHOTO MPOHU3BOJICTBA Ha 0a3e CUMYJISATOpa THOKOH
MTPOU3BOJICTBEHHON STYEHKH C YIaJICHHBIM YIIPaBJIeHHUEM Ha 0a3e MOOMILHOTO TIPHIIOKCHHUS.

3. Peanu3arus MoJie)i TMHAH YITAKOBKY U COPTHPOBKH U3JICIIHIA Ha 0a3e CHMYJISATOPA
TUOKOM TTPON3BOJICTBEHHON SYCHKH C YIAJICHHBIM yIIPaBJICHHEM Ha 0a3e MOOWIBHOTO TPHIIOKEHUS.

4. TlocTpoeHre KapThl ¢ UCTIOJIB30BaHUEM JJAHHBIX YJIBTPa3BYKOBOTO JabHOMEpa Ha Oa3e
CUMYJIATOpPa MOOWIIBHBIX pOOOTOB C y/IaJI€HHBIM YIIpaBJieHHEM Ha 0a3e MOOMIHLHOTO MPUIIOKECHHUS

5. Ilouck myTH K JIOKAIIMU C U3BECTHBIMU KOOPAMHATAMU Ha 0a3e CUMYJIATOPa MOOUIIBHBIX
pOOOTOB C yIaJICHHBIM YIIpaBjIeHUEM Ha 0a3e MOOMIHLHOTO MPHUIIOKECHHS,

6. Peanm3arus moAKIIIOYEHHOTO YMHOTO yCTpoiicTBa Ha miatdopme Android.

4  Y4yeOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecTieuyeHne

4.1 HopmatuBHble 10KyMeHTHI 1 'OCThI

1. @enepalnbHblil rocyAapCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT BHICHIETO 0OPa30BaHMUS.
VYpogens Briciiero oopazosanus. bakanaBpuar. Hanpasnenue noarorosku 09.03.01
"UndopMaTruka 1 BEIYUCIUTEIbHAS TEXHUKA" (YTB. IPHKa30M MHUHHUCTEpCTBA 00pa30BaHuUs U
Hayku P® ot 12 suBaps 2016 . N 5)

2. [Ipuka3z MuHucTepcTBa Tpyaa U COIUaIbHOM 3amuThl Poccuiickoit @enepanun ot 18
HOs10ps 2013 1. Ne 6791 «O6 yTBepkaeHun npodeccruoHaabHoro cranaapta «lIporpamMmmuct.

4.2 OcHoBHas JUTepaTypa

1. T. T. Unnatynnos, P. P. baityryposa, H. H. IlosipkoBa, []. O. llleBsikoB Pa3zpaboTka Ha
wiardopme unrepHera Bemieit ThingWorx: yue6. nocobue. — CI16.: I'YAIIL, 2021. — c.: un

2. Ilopran pazpabotunka miatdopmer ThingWorx. — URL:
https://developer.thingworx.com/en (ngara obpamenus: 15.06.2021).

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

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



5. IMomarosoe pykoBojactBo Customize Ul and Display Options to Deploy Applications. —
URL.: https://developer.thingworx.com/en/resources/learning-paths/customize-ui-and-display-
options. (nara oopamienus: 01.07.2021).

4.3 JlonoHUTeNbHAS JIUTEPATYPa

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

2. MDN web docs. Be6-Texnonoruu s paspaboryrkos. CripaBoynuk o JavaScripthttps —
URL.: https://developer.mozilla.org/ru/docs/Web/JavaScript/ Reference/Global_Objects/parselnt
(mara oopamenwus: 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 (mara oopamenus: 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 oopamienus: 10.08.2021).

4.4 DnekTpoHHBbIE 00pa3oBaTeIbHbIE PeCypPChl

1. https://e.lanbook.com/  DnexkTpoHHO-OMONMHOTEYHAsI CUCTEMA U3/1aTENLCTBA «JIaHb)
(mara o6pamenust 10.08.2023)

2. https://academia-moscow.ru/e_learning/pum/ TIporpamMMHO-y4ueOHbBIE MOTYIH
«M3narenpckuii eHTp «Akagemus». (mata oopamerus 10.08.2023)

3. O0P He npeaycMOTpeH.

4.5 JInueH3MOHHOE ¥ CBOOOTHO pacpocTpaHsieMoe MPOrpaMMHOe odecriedeHne

1. Linux OS

2. Microsoft Windows

3. LibreOffice

4. IntelliJ IDEA Community Edition
5. ThingWorx

6. NodeRed

4.6 CoBpeMeHHbIe MpodeccHOHATIbHbIE 0a3bl JAHHBIX U HH(pOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. https://lwww.jetbrains.com/academy/#learn
2. https://developer.android.com/

5 MarepuajibHO-TeXHHYECKOE o0ecneyeHne

Kowmmbrotepnsie knacesl kadenpsr: aya. [Ipl411, Ip 2808.
JlaGopaTopun poboTOTEXHUKH U MHTEpHETa Bemei: [1p1406, ITp1407, I1p1408.

Obopydosanue u annapamypa:
® [POCKTOpP C KOMIBIOTEPOM M TOJAOOPKOH MaTepHalioB il JICKIMH W TPAKTUYCCKUX

3aHATUN.

® MakeT rMOKOW MPOM3BOICTBEHHOM JIMHUM Ha 6a3e MaHumynsauuoHHoro pobora FANUC LR-
Mate 4s

® KOMIUIEKT CMapT-yCTPOMCTB [UIi TIOCTPOCHMS MAaKeTOB PpAacCHpEeAETCHHBIX CHUCTEM
yIIpaBJICHUS.



6 Meroanyeckue peKOMeHIAUMHU

6.1 MeToauyecKue peKOMeHIANMH s PenoaBare/isi 0 OPraHu3amun
o0y4eHus

OcHOBHOE BHHMMaHHE TNPH HU3YYCHUU JUCUUIUIMHBI «OCHOBBI Pa3pabOTKH MOOMIIBHBIX
NPUJIOKEHUH CUCTEM HHTEPHETa BELICH» CIIEAYeT yIeNsATh M3YYCHHIO OCHOBHBIX IOJIOKEHHHA U
MOHATUH, OCHOBAaHHBIX HA WCIOJB30BAHMU HMH(POPMALMOHHOTO MOJEIUPOBAHUS  ATAIOB
KU3HEHHOTO LIUKJIA M3/IEIIHI.

JUia  akTHBU3aUMKM y4eOHOro Mpolecca MNpU HU3YYEHUHM JUCUHUIUIMHBI 3((EKTUBHO
MPUMEHEHHE TPE3CHTAINNA 10 PA3IMYHBIM TEMaM JICKIIHH.

Jlist ipoBeieHNsl 3aHATHH 110 TUCIHUILIHHE MCTIOJIB3YIOTCS CPECTBA 00ydeHHUS:

- YUeOHUKH, TEKCT JICKIHiA, THPOPMAIMOHHBIE pecypchl HTepHeTa;

- CIIpaBOYHbIE MaTepUAIIbI 1 HOPMATUBHO-TEXHIUYECKAs JTOKYMEHTAIIHS.

Ha mepBoM 3aHATHH N0 JUCHMILIMHE HEOOXOJMMO O3HAKOMHTH CTYIECHTOB C MOPSIKOM €€
M3ydeHus (TeMaMu Kypca, hopMaMu 3aHATHN, TEKYIIETO U MMPOMEKYTOYHOTO KOHTPOJISA), PACKPHITH
MECTO W POJIb TUCHUIUIMHBI B CHCTEME HayK, €€ MPAaKTUYeCKOe 3HA4YCHUE, JIOBECTH JI0 CTYACHTOB
TpeOoBaHHA K (hopMe OTYETHOCTH M TPHUMEHEHHsS BHJIOB KOHTPOJS. BeimaroTcs 3amaHust uis
MOJITOTOBKH K CEMHUHAPCKUM 3aHSATHUSIM.

[Ipy TOArOoTOBKE K CEMHHAPCKOMY 3aHSATHIO 10 TIEPEYHIO OOBSIBICHHBIX TEM
MPETo/IaBaTeNi0 HEOOXOAUMO YTOYHHUTH IIAH WX TPOBEACHUS, NMPOAyMaTrh (HOPMYIHUPOBKHA U
coliepKaHue YYEeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXICHHE, O3HAKOMHUTHCS C IEepeYHEeM
BOTIPOCOB TI0 TEME CEMHUHApA.

B xome cemMuHapa BO BCTYNHUTEIHHOM CIIOBE PACKPBITH MPAKTHUECKYIO 3HAYUMOCTH TEMBI
CEMHHAPCKOTO 3aHITHS, ONPEICTUTh TOPSIOK €ro MPOBENeHHs, BpeMs Ha OOCYKIECHHE KaXKIIOTO
yueOHOTrO Bompoca. IlpumeHsiss (pOHTANBHBIA OMPOC JaTh BO3MOXKHOCTh BBICTYIIUTH BCEM
CTYZIEHTaM, IPUCYTCTBYIOLUM Ha 3aHATHH.

[lemecoobpa3Ho B Xoje 3alIUTHl JA0OpPATOPHBIX pPabOT 3adaBaTh BBICTYMAIOIMHUM |
ayJUTOPUU JOINOJHUTEIbHBIE M YTOYHSIOIIME BOMPOCHI C LEIbI0 BBISICHEHHS] MX MHO3MLUN IO
CYIIECTBY 00CYXIaeMBIX TTPOOIIEM.

Crnenyer mpenocTaBUTh BO3MOXKHOCTh BBICTYIUICHUSI C MECTa B BHJIE KPAaTKUX COOOIIEHHI
10 MOJATOTOBJICHHOMY 3apaHee BOIIPOCY.

B 3airounTenbHOW 4acTH CEMMHApCKOIO 3aHATHs CIEelyeT HOJBECTH €ro WUTOrH: JaTh
OLIEHKY BBICTYIUIEHUH KaX/I0T0 CTYAEHTa U y4eOHOM I'pymnmbl B HEJIOM. PackpbITh MOJIOKUTENbHbBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHHAPCKOI0 3aHATUsA. OTBETUTh Ha BOIPOCHI CTY/AEHTOB.
BbiaTh 3a1aHus U1 cCaMOCTOSTENBHOM pabOThI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHATHUIO.

6.2 MeToauyeckne yKa3aHusi JJIs 00y4aIOIIUXCHA MO0 OCBOEHUIO JUCITUIIIMHBI

CamocrostenbHas paboTa sBISETCS OJHUM M3 BHMJIOB y4deOHbIX 3aHaTuil. Llens
CaMOCTOSATEJIbHOW pabOThl — MPaKTHMYECKOE YCBOEHHME CTYIACHTAaMH BOINPOCOB AaBTOMATHU3ALUU
YIIPaBJICHUS )KU3HEHHBIM LIUKJIOM U3JEJINs, PACCMAaTPUBAEMBIX B IIPOLIECCE N3YUEHUS AUCLIUILINHBL.

AynutopHas caMocTosATeNbHas padoTa M0 AUCIUILIMHE BBIMOIHACTCS Ha y4eOHBIX 3aHITUAX
101 HENIOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U 10 €r0 3a/laHUIO.

BreaynuropHas camocrosiTenbHas paboTa BBINOJHAETCS CTYIACHTOM IO  3aJlaHMIo
Ipero/jaBarelis, Ho 0e3 ero HemocpPeICTBEHHOTO Y4acCTHsL.

3aga4u caMOCTOATEILHOM padoThI CTyAeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTENILHONW y4eOHOU paboTHI;

- OCBOEHME COJIEP)KAHNS TUCLIUILINHEL,

- yri1yOJieHHe CoJIepKaHHsl U OCO3HAHWE OCHOBHBIX MOHATHH JUCLUUIUINHBL

- HCIOJIb30BaHME MaTrepuana, COOpPaHHOIO M IOJIYYEHHOTO B XOJI€ CaMOCTOSTENbHBIX
3aHATUH U 5PPEKTUBHON MOATOTOBKH K 3a4ETYy.

Buabl BHeayIMTOPHO# caMOCTOSITeIbHOI PadoThI:

- CAMOCTOSATEIBHOE N3YUYEHHUE OTENbHBIX TEM JUCLUIIINHBL;
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- IOJrOTOBKA K JIEKIIMOHHBIM 3aHSTHSM;
- IOJrOTOBKA K CEMMHApaM U MPaKTUYECKUM 3aHATHIM;

- BBIIIOJIHEHUE JIOMAIIHUX 33/1aHUI 110 3aKPETIJICHUIO TEM;
- coCTaBJIeHHE U 0(hopMIIeHHE TOKJIAJ0B MO OTAEIBHBIM T€éMaM IPOrPaMMBbL.
Jlisi  BBINIONMHEHUsI JIIOOOTO BHJAA CaMOCTOSITENBHON PabOThI

CJICAYIOIIUC OTAallbI:

- OIIpEIETICHHUE LIS CaMOCTOSITEIbHON paboTBhI;

- KOHKPETHU3allMs T03HABaTENbHOM 3a/]auu;

- CaMOOILICHKAa FOTOBHOCTH K CaMOCTOATENILHOU padoTe;
- BEIOOp a7€KBAaTHOTO crioco0a JeHCTBHSL, BEAYIIEro K PEIICHUIO 3a/1a4H;

- IUIaHMpOBaHHE pPAOOTHI (CaMOCTOSITENILHON WJIM C IOMOUIBIO IpEernojaBaTelisa) Hal

3aJaHUEM;

HEOO0XOIMMO TPOHUTH

- OCYIIECTBJICHHE B IPOILIECCE BBIMOJHEHHUS CaMOCTOSITEIbHOW pPabOTHI CaMOKOHTPOJIS
(IpOMEXYTOYHOTO U KOHEYHOTO) Pe3yJabTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUS PabOThI;

- peduiexcusi;
- Ipe3eHTalus padoThI.

Bomnpocel, BBIHOCUMBIE

Ha CaMOCTOSITENIbHYIO paboTy:

- [IpoexTupoBanue rudkoil Mpou3BOICTBEHHON CUCTEMBI Ha Oa3e MHTEpHETA Belllel.

- [IpuHuune! GyHKIIMOHUPOBAHUS CUCTEM Ha 0a3e MHTEpHETa BellleH.

- Metopl ynpaBiieHUS

MTOJKITFOYEHHBIMH YCTPOUCTBAMU.

- MonuTtopuHr (YHKIIMOHUPOBAHUS TMOJKIIOYEHHOTO OOOPYIOBaHUS W BU3YaIH3aIUS

pe3ynbTaTOB MOHUTOPHHTA.

7 ®oHJ OLEHOYHBIX CPEJACTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3YJbTATOB 00yUYeHHsI

Haumenosanue [IpencraBnenue
o
No OLICHOUHOTO Kparkas xapakTepucTuka O1€HOYHOTO OI[EHOYHOTO CPEJICTBA B
oC cpelcTBa CpeacTsa ®dOC
Cucrema CTaHIApPTU3UPOBAHHBIX 3aJaHUI,
Tect MO3BOJISIOIIAS aBTOMAaTU3UPOBATh .
1 . @DoHJ TECTOBBIX 3aJaHUM
(T) OpoLEeAYpY H3MEpPEHHUs YpPOBHS 3HAHUHA H
YMEHHI 00y4aromerocs.
CpenctBo mpoBepKU €HUIl M HaBHIKOB
P POBEpiH IM 3amaHus A 321U ThI
OPUMEHSTh  [OJIyYeHHBbIE  3HAHUS IS
2 3JIP P o 71a00paTOPHBIX padoOT
pellleHrs] MPAaKTHYECKUX 3a/1ady C MOMOIIbIO
UHCTPYMEHTAIBHBIX CPEJICTB.

7.2 lllkajia 1 KPUTEPHUH OLICHUBAHMSA Pe3yJIbTATOB 00yYCHHS

DopmMa NPOMEKYTOYHOM aTTeCTALMM: 3a4ET.

O0s13aTeIbHBIMHM YCIOBHSAIMH TOATOTOBKH CTYACHTa K NPOMEKYTOYHOH ATTEeCTANMH
SIBJIICTCS BBINIOJHEHUE M 3allMTa CTYIEHTOM Ja0OpaTOpHBIX paboT, MPEeayCMOTPEHHBIX pabouei

IIPOrpaMMoOi.

IIxajaa oueHUBaAHUA

Onucanue
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3aureHo

BeimosHeHbl Bce BHIIBI  Y4€OHOUW pabOThI, MPETyCMOTPECHHBIE
paboueit mporpammoii. CTyAEHT IEMOHCTPUPYET COOTBETCTBUE
3HAaHWHA, YMEHUH, HABBIKOB MPHUBEACHHBIM B  Ta0JHIax
MoKazaTene, omnepupyer  NPUOOPETEHHBIMH  3HAHUSIMU,
YMEHUSIMH, HaBBIKAMHU, IIPUMEHSIET UX B CUTYAIUSX MOBBIIICHHON
c0XHOCTH. [Tpr 3TOM MOTYT OBITH JOMYILIEHBl HE3HAYUTEIbHbBIC
OmMOKK, HETOYHOCTH, 3aTPYAHECHHUS] TIPU  AHATUTHYCCKUX
ornepauusx, NEpPeHOCe 3HAHUW M YMEHHM Ha  HOBBIE,
HECTaHJAPTHBIEC CUTYAIIHH.

Hezaureno

He BbmomHen onuH wm 0Oojee BHIOB Y4eOHOH pabOTHI,
NPEAYCMOTPEHHBIX Y4eOHBIM TIaHOM. CTYAEHT JEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHUM, HaBBIKOB
NpPUBEACHHBIM B  TalOiuIax IMoOKa3aTeneil, JOMyCKaroTcs
3HAUUTENIbHbIE OLIMOKM, MPOSBISETCS OTCYTCTBHE 3HAHUM,
YMEHMH, HABBIKOB IO PsAy MOKa3aTeleW, CTYJIEHT HCHBITHIBAET
3HAUUTENIbHbIE 3aTPYAHEHUSA IPU ONEPUPOBAHUU 3HAHUSIMHU U
YMEHMSIMH TIPU UX IEPEHOCE HAa HOBBIE CUTYAlIUH.

®opma NPOMeKYTOUHOM aTTecTAlMU: KypcoBOIl MpoekT (IuddepeHInpoBaHHbIN 3a4eT).

O0s13aTeIbHBIMHA YCI10BUSIMA NMOATOTOBKH CTYACHTA K npomemyToqﬂoi/i arTrecranuu

SABJISICTCSA BBIIIOJHCHUC CTYACHTOM HHIWBUAYAJIBHOI'O 3aJjaHUS Ha KYpPCOBOC IMPOCKTUPOBAHUC U

IMOATOTOBKY OTYCTA 11O BBITIOJIHEHUIO ITPOCKTA.

Ixaga oueHMBaAHUA

Onucanue

OTIHUYHO

BoimonHensl Bce BUABI paboOT, MPEIyCMOTPEHHBbIE IUIAHOM
npoekta. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHMH, HaBBIKOB TPUBEIEHHBIM B TaOlMLax IoOKa3aTeneH,
OTiepupyeT MPUOOPETEHHBIMH 3HAHUSMU, YMEHHUSIMH, HaBBIKAMHU,
NPUMEHSIET UX B CUTYalUsX MOBBIIIEHHON CJIOXHOCTH. [Ipu s3TOoM
MOTYT OBITh JTOMYIIEHbl HE3HAUUTEIbHbIE OMIMOKHU, HETOYHOCTH,
3aTpyJHEHHS MIPU aHATMTUYECKUX OMNEpalusix, epeHoce 3HaHUI
U YMEHUI Ha HOBbIEC, HECTAHIAPTHBIE CUTYAIIHH.

Xopo1io

BoimonHensl Bce BHABI y4eOHOW pabOThl MpenyCMOTPEHHbIE
wianoM  npoekta.  CTyIeHT  JEMOHCTPUPYET  HEIOJIHOE,
OpaBUJIBHOE  COOTBETCTBME  3HAHWUW, YMEHHH, HaBBIKOB
IpUBEICHHBIM B TaOnHMIaX MokaszaTened, JTU00 eciu MpH 3TOM
OBUTH JTOMYILEHBI 2-3 HECYIIECTBEHHbIE OIIUOKH.

y,Z[OBJ'ICTBOpI/ITCJ'IbHO

Breimonnensl Bce  BHUIBI pa60T, MNpEaAYCMOTPCHHLIC IIJIAHOM
IIPOCKTA. CTy,Z[eHT ACMOHCTPUPYET COOTBETCTBHUC 3HaHHI>i, B
KOTOpOM  OCBCIICHA OCHOBHAad, HauboJiee Ba)kHAsl 4YacTh
MaTepurajia, HO IPU 3TOM AOIYHICHA OAHA 3HAYUTCIIbHAA OIIMOKa
HNJIM HCTOYHOCTD.
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He BemonHeH oauH win 06ojee BUIOB padoT, MpeaIyCMOTPCHHBIE
mwiaHoM  npoekta.  CTyleHT  JIeMOHCTpUPYET  HEIOJIHOE
COOTBETCTBME 3HAHUM, YMEHHI, HABBHIKOB IIPUBEJACHHBIM B
TabJMIIaX TOKa3aTenel, MOIMYCKAIOTCsA 3HAYUTEIbHBIC OIIMOKH,
HeynosnerBopurenbHoO . .

MPOSIBISICTCS OTCYTCTBUE 3HAHWMM, YMEHHI, HAaBBIKOB IO PSIy
roKa3zaTeseil, CTy/IEHT UCHBITHIBACT 3HAUUTEIbHbBIC 3aTPYAHEHUS

IIPY ONIEPUPOBAHUM 3HAHHUSMHU M YMEHUSMM IPU UX IIEPEHOCE Ha

HOBBIC CUTYyalluH.

7.3 OneHo4HbIEe CpeacTBA

7.3.1 Texkymmii KOHTPOJIb
Texymmii KOHTPOJIb BBITIOJHSETCS ITyT€M BBITIOJIHEHUS M 3aIIUTHI JJA00PaTOPHBIX padoT, a
TaKXKe BBITIOJHEHUS 331aHU KOHTPOJILHBIX pabOT M 3alIUTHI KYPCOBOTO TIPOEKTA.

7.3.2 IIpomexyTOUHASI ATTECTALUSA

[IpomexxyrouHasi aTTecTalysi MOXET MPOBOJUTHCS B (DOpME TECTHPOBAaHUS WIIM YCTHOTO
oTBeTa Ha 3ayere. J[OMyCK MO TPOMEKYTOYHOW AaTTECTAllMW BBIMIOJHIETCS TOCIE BBITIOJTHEHUS
paboT 1abopaTOPHOTO MPAKTUKYMa B TIOJIHOM OOBEME.

HToroBoe olleHMBaHWE BBITIOJHEHUS KYpCOBOTO IPOEKTa MPOBOJUTCS HE3aBHCUMO OT
MPOMEXYTOYHOM aTTecTaluy (3a4era).

Bonpochl U1s1 IPOMEKYTOYHOM aTTecTaluu (3a4eTa):

1. Tonsitue «Thingy (Bems) B KOHIIEIIMKA MOeIH qaHHBIX ThingWorx.

2. Thing Shape (nmpoduns Benw) B KOHIENIUA MoAenn qaHHBIX ThingWorx.

3. INFOTABLE — undopmanunonnas Tabiauia, €€ CBOMCTBa U Ha3HaYEHUE.

4. CymHoctd Ha 00ylayHOUM TIaropmMe WMHTEpHETa BEIled M WX Ha3HAYCHHE B MOJICIH
CUCTEMBbI yIIPaBJICHHUS.

5. IlpoektupoBanue |0T-npunoxenuii ¢ ucrnonpzoBannem UML. Ha3Hauenne auarpaMmbl
kiaccoB (class diagram).

6. CoBpeMeHHbIE TEXHOJIOTUU MOCTPOCHHUSI aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS.

7. JlokanbHBIE U pacIpe/ie]IeHHbIE CUCTEMbI YIIPABJICHUS.

8. [IpumeHeHue ceTeBbIX U BEO-TEXHOIOTHI P MOCTPOSHUH CUCTEM YIPaBICHUSI.

9. TexHonoruu MPOMBIIIEHHOTO HHTEpPHETAa BEIIeM B CHUCTEMax yIpaBJICHHS
TEXHOJIOTUYECKUM

10. Ucnonb3oBaHue CTPYKTYPHBIX AUarpamm Ajis IMpeacTaBieHus anroputMa. OCHOBHBIE
AITOPUTMUYECKHE KOHCTPYKIUH.

11. TexHonoruu OpraHuM3aluy U XpaHeHus AaHHbIX. O0ecrneueHne 10cTymna K ycTpoucTBaM
BBO/JIa-BBIBOJIA M XPAaHEHUS JAHHBIX.

12. JlTokymeHTHpOBaHUE Pa3pabOTKH, KOMMEHTUPOBAHUE KO/ TPUIIOKEHUSI.

13. MeTo1b1 OpraHu3alid COBMECTHOM paOOTHI.

14. MoaynsHOCTh TpuiokeHus. Vcnonb3oBaHue OMOMMOTEK KOMIIOHEHT U TOJKIIOYCHHE
BHEIITHET0 KOJIa B IPUIIOKEHUE.

15. Ponp nmpoexkTrpoBaHus HHPOPMAIIMOHHBIX CHCTEM Ha BceX dTamnax BHeApeHus ACY.

16. CymecTByromue moaxoasl K pa3padoTKe TEXHUYECKON JOKYMEHTAIIHH.

17. Ponb TeXHHUYECKON JOKYMEHTALUU MIPH OpPraHU3aluu padoThl TPYIIbI pa3paboTIUKOB.

18. Hucxopsiiee u BOCXoAs11ee MPOSKTUPOBAHNE MPUITOKEHHIH.
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19

. Hcnons3oBanue CTPYKTYPHBIX JuarpamMm i HOpCACTABICHUSA AJITOPUTMOB U

(GYHKIMOHATBHOCTH WH(OPMAIIMOHHON CHCTEMBI.

20
21

. [IpoekTupoBaHue CTPYKTYp AAHHBIX U IOTOKOB JAHHBIX.
. IIpumenenune uncrpymentapus SADT (noaxoast IDEF u UML) nipu ananuze peanbHbIX

cucTeM, peakTOPHHTE U Pa3pabOTKE MPUIIOKEHHA.

BeIIEH.

22.
23.
24,
25.
26.
27.
28.
29.

30

KoHuenmus «yMHBIX IPOCTPAHCTB» Ha 0a3e CUCTEM MHTEPHETA BEIICH.

[Moaxo/pI K BU3yaIM3alluK JAHHBIX B CHCTEMaX UHTEPHETA BEILCH .

Peanu3anus ruOKUX MPOU3BOJACTBEHHBIX CHCTEM HA TEXHOJIOTHAX HHTEPHETA BEIICH.
MoowunbHas miardpopma Android. OcoOeHHOCTH peani3aiuy MPHI0KESHHM.
BzaumoeiictBue ¢ nepudepuiinbivM o0opynoBanueM Ha mardpopme Android.

Cosnanue uHTEepdeiica moiap3oBatelns Ha mardpopme Android.

[MonyueHue u npUMEHEHHE T'e0JaHHBIX Ha rutatdopme Android.

Peanu3anus ceteBoro B3auMoeiicTBusl Ha riatdopme Android.
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