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BBenenune

TexHONMOrMM MHTEpHETA BelIel OTHOCATCS K YHUCITY <«IOYTH
HEOTIMYMMBIX OT Maruu» W TO3BOJISIOT CO3[aBaTh OOBEMHBIC
NIPOEKTH B pasbl MpoIle, ObICTpee U C MEHBIIIUMHU PECypcaMu,
YeM Ha OCHOBE TMIPUHSITHIX CETO/IHS TEXHOJIOTMI aBTOMATH3aIInH,
YTO J1aeT BO3MOXHOCTH Jaxe HeOONBIINM MPOEKTHBIM KOMaH-
JaM BBITIOJTHATh CJIOKHBIE MPOEKTHI, a TaKKe Pealn30BBIBATH
Ha OCHOBE 9THX TEXHOJIOTHI CBOM CTapTAITbI.

OnHako MPUJIOKEHHMSI, UCTIONB3YIONIHNE TAHHBIC TEXHOJIOTUH,
MMEIOT CBOM OCOOEHHOCTH CO3/IaHHs, K HUM IPEAbSBISAIOTCS
Apyrue TpeOOBaHUS, OHU TO-APyromy ycrpoeHsl. [Ipiuem ecim
UX MPOrpaMMHAsi WA TEXHUYECKHE YaCTH OCTATICh BO MHOTOM
NpeXHUMU U TIEPEOPUCHTHPOBATh Pa3pabOTYMKOB OKa3bIBAET-
Cs1 IOBOJIBHO MIPOCTO, TO YK€ BO3HHKJIA OTPOMHast TOTPEOHOCTh
B AHAJIMTHKAX U apXUTEKTOPax, KOTOpbIe Obl 00eCeunv pa3pa-
6oTurkaM (ppoHT padoT.

Tak B CIIOKHOM TOJNOKEHUN C KaJpaMH OKa3bIBAIOTCS TEX-
HOTIpEANIpUHAMATENH, 3allyCKalolfe CBOW CTapTam, a Takke
HeOOJIbIIIME TPOSKTHbIE KOMAH/Ibl, HAUMHAIOIINE CTIeIATN3UPO-
BaThCSl HA TEXHOJIOTHSIX MHTEpHETa Belllei. ITO, B YaCTHOCTH,
TIPOUCXOIUT TIOTOMY, YTO:

* MHOTHE — Jake TaJaHTJIUBbIE — JOCTYITHbIE 11 HEOOBIIIIX
KOMaH 1 pa3padOTYMKH He UMEI0T He0OXOIUMOU Oa30BOM MOAT0-
TOBKH;



* MpuBJeYb NPO(ECCHOHATBHBIX AHAJUTUKOB U apPXUTEKTO-
POB JIJIsI TAKMX KOMAaH]| IPAKTHYECKN HET BOBMOXHOCTH;

* CHeIUAJTUCTHI, paboTaBIMe B pa3HbIX cepax (K mpumepy,
B pa3pabOTKe aBTOMATU3UPOBAHHBIX CUCTEM WJIH BeO-TTPUIIOKE-
HMIA), C TPY/IOM aJaliTUPYIOTCS K HOBBIM MOJISJISIM OpraHU3alluK
paboT HaJI TPOEKTAMU;

* BCE IIMPE UCTIONB3YIOTCS MEX/IyHapOIHbIE CTaHAAPThl pa3-
pabOTKH, HO BCE elle JAEHCTBYIOT M 4YacTo SIBJISIOTCA 00s13a-
TeJIbHBIMU K MCIIOJIb30BAHUIO OTEYECTBEHHbIE TOCYJapCTBEHHBIN
CTaHJIAPTHI, HO JAJIEKO HE BCE PYKOBOUTEIIH IIPOSKTOB MOHUMA-
10T, KaK OHU MEXJIy COOOH COUETaIOTCS.

COOTBETCTBEHHO, IaXKe B ITpeiesiax OTHON MPOEKTHOM KOMaH-
bl 4aCTO Y BCEX OKa3bIBAIOTCS pa3Hble 0A30Bbie 3HAHUSI, HET J1a-
ke eMHON TEPMUHOJIOTHH, HET OIbITAa MepeHoca U aIanTaIiu
HAKOIUIEHHBIX KOMIIETEHIIUH.

CaMOCTOSITEJILHOE OCBOEHUE JTaHHBIX TEM TaKKE CTAHOBUTCS
NpOOJIEMOM, TTOCKOJIBKY, XOTSI JIOCTYITHO OPOMHOE KOJIMYECTBO
MaTepraioB, CTAHOBUTCSI TeM OoJiee CJIOKHO COCTABUTH TIPE/-
CTaBJIEHUE O TOM, KaKle UMEHHO HABBIKM HEOOXOIMMBI [JIs1 KOH-
KPETHOTO TIPOEKTa, TeM OoJjiee, YTO CYIIeCTBYIOIIME METO/IbI Pa-
00THI ¢ TpeOOBAHUSIMU HE BCErja MOIXOMAT JJIsI MPUIOKCHUI
MHTEPHETA Beleld, a BHIOOP METOOJIOTHH YIIPABJICHH S TPOSKTA-
MU JIOJKEH TIPOBOJIUTHCS TIO0 COBCEM JIPYTHM KPUTEPHSIM.

Yacro, K COXaJeHWI0, BCTPEUACTCs] CUTYaIlMsl, KOTJa 3aKa3-
YUK oOpaIaercs K pa3pabOTUHKy, KOTOPbIA HE UMEET KoMIIe-
TEHIUI JUIsl TOTO, YTOOBI MOHSITh TPOOIEMY KJIMEHTA U MTPeJIo-



JKUTb CIIOCOO PeleHN s, HO TOTOB «JIeJIaTh, YTO CKaKeTe», TaK ke,
Kak OOJIbHOM, ObIBaeT, UAET cpa3y B anTeKy, BMECTO TOTO UYTOOBI
MOWTHU K Bpaudy. B utore geHbru, BpeMsi oTpavyeHbl, pe3yJibTara
HET, TIPEeTEeH3UI KakK Obl TOXe («a MBI ClIeJIaid BCE, YTO BBl CaMU
cKazasu!»), HO 0CaJIoK OCTaJICsl.

C npyrou CTOpPOHBI, M 3aKa3YMK MOXKET CYIIECTBEHHO COKpa-
TUTbh CBOM 3aTPaThl, €CJIU CaM CMOKET (POpMaTM30BaTh CBOU Tpe-
OOBaHUs K CUCTEME, a ellle JIyYllle — MPEJIOKUTh U ee KOHIIET-
M0, OCTABMB pa3padOTYMKY JIUIIIb TPOSKTUPOBAHUE U Pean3a-
VIO, €CJIA TIOHMMAaeT, Kak 3TO paboTaer.

JlaHHOE W3/1aHKe KaK pa3 pacCYMTaHO Ha TO, YTOOBI JaTh 00-
1iee MpeACTaBIeHUH O TEXHOJIOTUSIX MHTEPHETa Bellel U O TIPo-
LIECCE CO3/IaHMSI MPUKJIAAHBIX CUCTEM HA UX OCHOBE, BKJIIOYAsI
MOCTPOECHHE BUPTYAJIbHBIX MOJEJIEN U «LIU(PPOBBIX IBOMHUKOBY.

H30anue adpecosaro npexcoe ecezo:

* pa3pabOTUYMKaM aBTOMATU3MPOBAHHBIX CUCTEM, MOOMJTHHBIX
¥ BeO-TIPUJIOKEHUH, BUMISIIIIUX B TEXHOJIOTHSIX MHTEPHETA Bellen
HOBYIO chepy TPUMEHEHHSI CBOMM HaBbIKAM;

* CMEMAIMCTaM 10 UHTErPallii OTPAC/IEBBIX PEIIEHUH, ITPO-
JaKT-MeHe/kepam JJisi oHMMaHus noreHimana loT-texHomo-
TUy;

* QaHAJIMTUKAM, apXUTEKTOpaM, CUCTEMHBIM WHXKEHEpam, UH-
*keHepam 1o TpedoBanusamM, UX/UI-nu3aiinepaM, KOTOPbIM HY K-
HO TIOHMMATh CTIelU(UKY ¥ OCOOEHHOCTU apXUTEKTYpHl U pea-
JIM3ALAA JAHHBIX PUJIOKEHUM;



* TEXHONPEANPUHUMATENSAM U PYKOBOOUTENISAM IPOEKTOB
JAHHOTO TPOgUIIS;

* yyalyMcs U npenojgaBartesisiM o011ero, npogeCCUOHaIbLHO-
ro U JIONOJHUTEILHOIO 0O0pa30BaHUs, CBA3AHHOIO C W3y4YeHU-
€M TEXHOJIOTMI UHTEPHETA BELIEH, IPOMBILLUIEHHOTO NHTEPHETA,
a Takxe pOoOOTOTEXHMKHU M JIPYTHX MPEAMETHBIX 00J1acTeid, rae
TpeOyeTcsi OpraHn30BbIBaTh B3AaMMOJICHICTBIE U COBMECTHYIO Jie-
ATEJIBHOCTb YCTPOMCTB, CUCTEM, CUCTEM CUCTEM;

* PYKOBOIMUTENISIM M HACTABHUKAM KOMaH/i B COPEBHOBAHMSX
«Monopgpie npodeccronannsl (WorldSkills)», JuniorSkills u ap.
B /IaHHON KOMIIETEHIIUH.

O uyem 3Ta KHHMra?

CoBpeMeHHbIe TEXHOJIOTHH Pa3pabOTKU MPUIOKEHUN UHTEP-
HeTa Beller NO3BOJIAIT MAKCUMAJIBHO YITPOCTUTh TEXHUYECKYIO
peanu3aluio MpoeKTa, U caMoMy pa3paOOTUMKy OKa3bIBAETCS
MPOIIEe HE CKUIBIBATh «PEaTU3alfio» HA TEXHUUYECKOTO UCHOI-
HUTEJIS, a cearh Bce camoMy. AHanorudHo, u UX-apxuTek-
Top MoxeT Jierko B CodeLess-cpene peann3oBarbh Hy)KHbIE WH-
Tepdeiichl 6e3 npuBnedyenus Ul-auzaiiHepa, a MOAK/IIOUEHHE
BHEIITHUX YCTPOKCTB ykKe, KaK MPaBUIIO, He TpeOyeT pa3padoTKH,
a JINIIb HACTPOUKM.

C npyrou CTOPOHBI, M 3aKa3YMK MOXKET CYIIECTBEHHO COKpa-
TUTb CBOM 3aTPATHl, ECJIM CaM CMOXET (POPMAIIM30BaTh CBOU Tpe-
OOBaHUSI K CHUCTEME, a ellle JIyUllle — MPEIIOKUTh U ee KOHIIET-
M0, OCTaBUB pa3pabOTUYMKY JIMIIIb MPOSKTHPOBAHUE U PEaTu-



3aLUI0.

Bornee Toro, ocraercs JUIbh HECKOJIBKO IIIAaroB JI0 TOTO, YTOOBI
TEeXHUYECKAas YaCTh peasin3allii MPOEeKTa CTajla HACTOJIBLKO MPO-
CTOIA, YTOOBI ITO MOT C/IEJIaTh U CaM 3aKa3UuK, TOYHO TaK ke, KaK
JUTS TOTO, YTOOBI CHICNIaTh CPETHUM CIIOKHOCTH CaMT, yKe He Tpe-
OyeTcs MpUBJIEKaTh BEO-CTYIMIO.

JlaHHBIN «KOHCTIEKT» ObLT MOATOTOBJICH K KypCy IO HHTEpHE-
Ty Belllel, OpraHM30BaHHOMY BpUTaHCKOM BbICIIEH 1IKOJION J1U-
3aiiHa, ¥ COIEPKUT OYEHb KPaTKOe OMKCaHue OOIIEro Mmoaxoaa
K pa3pa0doTKe MPUJIOKEeHUI Ha OCHOBE JAHHBIX TEXHOJIOTHIA, UTO-
ObI 3a/1aTh OO KOHTEKCT 7151 IPOrpaMMm OTJEJIbHBIX TEMATHK
(B yactHoctH, ais UX-apxutektopo u Ul-gu3zaiinepos, pa3pa-
OOTYMKOB TTPHJIOKEHUH JIOTIOJTHEHHOM peayibHOCTH U TIP. ).

KOHCIIEKT HOCUT BCIIOMOIaTEIbHO-CIIPABOYHBIN  XapaKTep
¥ JIOTIOJTHSIET YYeOHbI Kype, CoiepXkaIiuii 0ojiee pa3BepHYTYIO
uH(pOpMAIIMIO, WUTIOCTPALIUK, 00paslibl TOKYMEHTOB, TPUMEPHI
Y TIPEIIoJIaraonui BeIMOJHEHUE MPAKTUYECKUX 3a/1aHU.

[IpriMepsl BBHIIOJHEHUSI PEAbHBIX MPOEKTOB TUIAHUPYETCS
BBIHECTH B OT/IEJIbHOE U3JIaHue « OCHOBbI NPOEKMUPOBAHUS. NPU-
N0J4cenuti unmeprema eewyeid: Ilpaxmurxym ».

[Ipennonaraercsi, 4YTo CiaylIATesI0/YATATENIO JOCTYITHBI JIpY-
TMe MaTepuajbl M0 CHCTeMHOW WHXXEHEPUW, aHaIu3y TpeOo-
BaHW, pa3padOTKe MPUKJIAJHOTO TPOrPaMMHOTO 0OECTIeUEeHU S
Y yIPaBJEHUIO COOTBETCTBYIOIMMU TTpoekTamu, 1o UX/UI-nu-
3aliHy WM pa3padOTKe «yMHBIX, B3aUMOJCHCTBYIOIIUX Yepe3
MUHTEPHET YCTPOMCTB» M TIP., HO €My HaJ0 JaTh OOIIYyI0 KapTHHY



O TIeJISIX W TPOLIECCe CO3/IaHMSI MPUKIIAJHBIX CUCTEM Ha OCHOBE
TEXHOJIOTUM UHTEPHETA BEILICH.

MOoXHO CKazath, YTO 11eJ1b IAaHHOTO KOHCIIEKTa — JIaTh OTBET
Ha BOIPOC «A TIoYeMy UMEHHO Tak ?», BO3HUKAIOIIUI IIpy pado-
Te IO MPOEKTY, B OoJiee pa3BEPHYTOM BUJE, YeEM STO BO3MOXKHO
B XOJIe OOBIYHBIX TTPAKTUIECKUX 3aHSITUN.

OOm1ue MPUHIUIBI Pa3pabOTKK MPUJIOKEHUH UHTEPHETa Be-
1Iel, MpUBEJEHHbIE 3/1eCh, MPUMEHUMBI MpU paboTe C pa3iny-
HBIMU COBpEMEHHbIMHU I1aTpopmamu (Hanpumep, ThingWorx,
HANA, Bluemix, Azure u ap.).

[MepBas yacTh AaeT OOIIMe MOHATHSA JUIS TATbHENIIIero u3Jo-
KEHUSI: TIPE/ICTaBJIeHUuE O TEXHOJIOTUSIX MHTEPHETA Belllell U uX
crierpuKe, O TOM, IMOYeMy TPEAMETOM MPOSKTUPOBAHUS MPH-
KJIQJTHBIX CUCTEM Ha 0a3e 3TUX TEXHOJIOTUH SIBJISETCS MX IOBE-
JIeHUe, a Takke 00 OCHOBHBIX MPHUHIIAIAX CHCTEMHOTO TIOIX0/a
K pa3pabOTKe TaKUX CHCTEM.

Bropast yactp mocBsiieHa pa3padOTKe KOHIETIITUY U APXUTEK-
Type MPOeKTa CUCTeMBbI, UCXO/ISl U3 3a/IaHHBIX TPeOOBaHMIA, T0-
TpeOGHOCTEH U OrpaHNYSHHUN.

B Tperpeit yactu paccMaTpuBaeTcsl IMpolecc pa3padOTKu
MPOrpaMMHOTO TIPWJIOKEHUsI UHTEPHETA Belleid, padoTaloIero
Ha CIIeUAJIM3U POBAHHOM I1aTpopMe, BKITI0OUasi TIOCTPOCHHE ap-
XUTEKTYPbl MPUJIOKEHU S, CO3JJaHNe BUPTYATIbHOU MOJIEITH COBO-
KYIHOCTH OOBEKTOB, Yb€ B3aUMOJICVICTBUE OPraHU3yeTC sl IPUIIO-
JKEHUEM, pealM3alMIO MOJIb30BATENILCKUX U JIPYTUX MHTepdeii-
COB, a MPOCTOU MpUMep padOTHI HAJ| MTOJJOOHBIM TTPOEKTOM TPH-



BeJICH B MIPUJIOKEHUH.

W3nanue ocylecTBiIeHO B paMKax MpoekTa «Pazymusie-Cu-
cmembl.pgh» (SmartThings. Center) Ipy NOAJEPKKE KOMIIAHUU
«TexHoBUKH» (Www.technovision.ru) 1 AKageMU4eCcKOW Mpo-
rpammMbl komnannu PTC (www.ptc.com).

CBou OT3bIBBI, 3aMEuYaHUsl, TOXKENIAHUS W TPEAJIOKEHUS
0 MOBOAY CJIEAYIOIIMX BEPCUl KHUTU MPUCHLIAWTE MO aApecy
smart.things.center@gmail.com nns Anekcest Kopuuiona

Aemop evipasicaem 0cooyro 61az00apHOCb AHAMONUIO
Jlesenuyky u /Imumpuio Kypuno 3a yennvie 3ameuanus,
8bICKA3AHHbLE NPU NOO2OMOBKEe 3020 U30AHUS



YacrTs nepsas

1. UaTepHeT Bemen KaK TEXHOJIOTHS

Heannepranbiibl, roBOpsT, ObUIM YMHEE KPOMaHbOHIIEB. [ 0-
BOPAT, OHM OBUTM JJa’ke YMHEe COBPEMeHHBIX Jitozieit. OHu 60po-
JIKCh 32 BbIKMBAHUE B 9TOM MUPE IMOOINHOUKE, a JIsl 3TOr0 HAJI0
XOPOIIIO COOOPakKaTh.

A KpPOMaHBOHIIB ObUTM MEHee «UHTEJUICKTYaJIbHBI», HO 3aTO
oOpazoBaiu coodiecTBa. M, Kak oka3aiock, COBMECTHbIE COTJIa-
COBaHHbIE IEUCTBHUSI COOOIIECTB Aake OTHOCUTEILHO TPUMUTHB-
HBIX CyOBEKTOB, ObLIM Oosiee 3(PHEeKTUBHBI, YeM JIEHCTBUS 0O-
Jiee UHTEJUICKTYaJIbHBIX «UHIUBUIyaIoB». Kak pe3yibrar, Kpo-
MAaHBOHIIBI CTAJIV HAIIIMMHU MTPEAKAMH, a TPO HEaHIePTaTbIIEB MbI
3HAeM JIMIIb 110 pe3yJibTaTaM PACKOIIOK. ..

Kak cryzneHT co cMapT(OHOM Ha K3aMEHe YacTO OKa3bIBaeT-
Csl «<yMHEe» TOTO, KTO TIOTPATHJI MHOTO BPEMEHH Ha 3allOMHHA-
HUe, TaK U BEIIU CTAHOBSITCS «yMHBIMHU» 32 CYET TOTO, UTO CIIO-
COOHBI OOIIATHCS C IPYTUMU BEIllaMHU.

Ho o6men nHpopMaryeid MexXIy YCTPOMCTBAMH HE SIBJISIETCS
9YeM-TO HOBBIM, TOUHO TaK K€, KaK JIFOIM MOTJIM OOIIAThCS MEK-
Iy co0Ooii 1 10 nosiBieHus nHTepHeTa. OqHako popmar B3auMo-
JeWCTBUS Yepe3 UHTepHET U3MEeHsIeT [Uisl Beliedl (hopMbl STOTO
OOITIeHH s TaK ke, Kak OJ1aroiapsi <AHTEPHETY JoIei» N3MEHWIN



KU3Hb YEJIOBEKA COLIMAJIBHBIE CETU, EKTPOHHAS KOMMEPLU,
CUCTEMBI XPAHEHU S Y NIOMCKA MH(OPMALUU U T1p., U TIP.
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DTansl pa3BUTHS UHTEPHETA

MexyHapOoJHBIN COI03 JIEKTPOCBS3H ONpeessieT HHTEPHET
Bemied (Internet of things, [oT) kak «robabHy0 HHPPACTPYK-
Typy Uil HTH(OPMAIIMOHHOTO OOIIECTBA, KOTOpasi 00ecrevrBa-
€T BO3MOKHOCTb TpeAocCTaBIeHusl Oojee CIOKHBIX YCIyT Iy-
TEM COeMHEHHUs JIpyT C ApyroM ((pu3nyecKux U BUPTYaJIbHbIX)
Belllell Ha OCHOBE CYILECTBYIOUIMX U Pa3BUBAIOIIMXCS (PYHKIIM-
OHAJTBHO-COBMECTUMBIX MH(OPMAIIIOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUi» .

! Pexomenparus MCO-T Y.2060 (06/2012).
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YMHBIE B3aMMOCBsI3aHHbIE YCTPOICTBA

OyHKIIMOHATBHOCTH TTPOIYKTA (U3/1e/Ms1) BCE OOJIBIIIE MTOBbI-
IIa€TCs 32 CYET €r0 «PasyMHOCTH», 3aTeM M3/eJ1sl HAYMHAIOT
B3aMMOJIEHICTBOBATh MEk/1y COOOW U OOBEAMHSITHCS B CUCTEMBI,
CHCTEMBI — B3aUMOZICCTBOBATh MEk Ty COOOM U T. JI. PyHKIIMO-
HAJIbHOCTb BBIXOJUT Ha KAU€CTBEHHO HOBbI YPOBEHb.

bnaromapsi uHTEepHeTy Belell MH(OPMAIMOHHO-KOMMYHHU-
karonnbie Texnonorun (MKT), koTopeie yxke obecreunBaioT
ces3b B modoe BPEMS u B mo6om MECTE, nonyyaior HOBBIi
acrnekT — «cBs3b ¢ moooi BEIIBIO»2.

Takum oOpazom, Onarogapsi MOBCEMECTHOMY paclpoCTpaHe-
HUI0O UHTEPHETA MOSIBJISIETCSI HOBBIM KJIACC YCTPOWCTB: YMHBIE,
B3auMozencTByonme yepes cetb (Smart, Connected Products,

2 Tam xe



SCP).

WuTennekTyanbHble, MOAAEPXKUBAIOIINE ceTeBble (DYHKIIUU
u3nenus — «Bel» B VIHTepHeTe Bellleld — JOJKHBI AaTh TOJM-
YOK [IJIs1 cJieAylolef BOIHbI Tpor3BoACcTBa. [loTeHman orpo-
MmeH: uHctuTyT McKinsey Global Institute mporHosupyer, 4ro
WHTEPHET Belleill 00eCTieunuT POCT MPOM3BOAUTEILHOCTH Ha 2,5
—5% Ha MPOTSKEHUU CIEAYIONIUX AECATU JIeT. DTO MpeBpa-
I[aeTCs B COBOKYITHBIK POCT JIOXOIOB U SKOHOMMIO B O0ObeMe
900 mupa ponnapos CHIA B roj uiinb 1J1s1 HPOU3BOICTBEHHOTO
cektopa. Lludpa Moxker ObITh TOpPA3I0 BhIIIE IPU OoJIee MIUpPO-
KOM BHEJIPEHUN?.

«Kak oxwugaercs, B WMHTEpHETe Belled MPON30UIeT
MacImTaOHass ~ WHTerpalys  BEOyIMX, TaKuX  Kak
TEXHOJIOTM B OOJIACTH TIEPCIEKTUBHOIO MEXMAIIMHHOTO
B3aUMOJICVICTBUS, OpraHU3allMd  aBTOHOMHBIX  CeTeH,
MHTEJUIEKTYaJIbHOTO ~ aHa3a JAaHHBIX W [PUHSTUS
pemieHnii, oOecniedyeHUs: OE30MAaCHOCTA W 3allUThI
HEMPUKOCHOBEHHOCTH YaCTHOM JKW3HU, a TaKKe 0OJaYHbIX
BBIYKMCJICHUI C TEXHOJIOTHSIMU YCOBEPIIEHCTBOBAHHOTO
W3MEpPEHUS U cpadaThiBaHusI»?,

Ecmu 1o cux mop Onmarogapsi FHTEpHETY MeX]ly cOOOl B3au-
MOJICHICTBOBAJIH JIIO/IU, TIOTOM JJaHHBIE, TO TETePh STO HAUYMHA-
IOT JIeJIaTh ¥ BEIIH, UX COOOIIECTBA, CHCTEMbI, CHCTEMBI CUCTEM

3 VnTesiekTyanbHble, NOLICPKUBAOIME ceTeBble (yHKuMM n3gemds: Creayio-
1mias TpancopManus npousBoacTBeHHo otpaciu. Mccnenosanue Oxford Economics
B coopHrke Harvard Business Review Poccust, 2015

4 Pekomenpaums MCD-T Y.2060 (06/2012)
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CyTbl0 TEXHOJNOTMM WMHTEPHETA BELIEU SBJSETCS BO3MOXK-
HOCTb CO3/IaHWSI COOOIIECTB M3 YMHBIX, YMEIOIIUX OOMIAThCS
ycrporcTB (SCP — Smart Connected Products), a Takke JaHHBIX
Y JIIOJIEW, CBA3AHHBIX YEPE3 MHTEPHET, U OpraHu3alusl B3auMo-
JeWCTBUSI B TAKUX COOOIIIECTBAX.

Takoe B3aMMOIENCTBHE BEIIEH>, MIOOEN W IaHHBIX MOXKET
OBITb WCMOJNB30BAHO [IJIsl pEIIeHUs] MPUKJIAJAHBIX 33]a4, BbI-
CTynasi B Ka4eCTBE CPEACTB TaKOW AESTEIbHOCTH. YTIPABJIATh
9TUM B3aUMOJECHCTBUEM MOTYT MPUKJIAJAHbIE KOMIIBIOTEPHBIE
MpOrpamMMBbl, a BCE BMECTE HauMHAET JEeWCTBOBATh KaK eauHast
MIPUKJIaHas cucTeMa. B 3TOM cMbICIie PUIIOKeHUEM HHTepHETa
BelIel MOKET, B 3aBUCUMOCTH OT KOHTEKCTA, CYUTAThCS KaK MPO-
rpaMMHas 4acTh, paboTaroIasi, Kak paBuIo, Ha CTIeITAT3HPO-
BaHHOU 00JIauHOM T1aThopMe, TaK U BCS CUCTEMa B3aUMOJICH-

> «Bewp (thing): ITIpMeHUTENIBHO K MHTEPHETY Bellleil 03HavyaeT npeaMeT (uznye-
cKoro mupa ((pu3nyecKue Beuu) wid HGOPMaMOHHOTO MUpa (BUPTYyalbHbIE BEIIN),
KOTOPBII MOXET ObITh MICHTU(HUIIMPOBAH U HHTETPHPOBAH B CETH CB3M». Pex. MC3-
T Y.2060 (06/2012)



CTBYIOUIMX YCTPOWCTB, JIIOIEM U JAHHBIX, pellamias KOHKpeT-
HYIO IPUKJIA/IHYIO 3a7a4y.

Oxwupaercsi, uro Kk 2020 romy KOJIMYECTBO TEXHUYECKHUX
YCTPOMCTB, MOIKIIOYEHHBIX K CETAM, NpeBbIcUT 40 MUUTMAPIOB
TYyK®.

CoTHSIMM MWJUIMOHOB Oy/IeT UCUUCATHCS U YKUCIIO TPUJIO-
’KEHUI MHTEepHeTa Bellleld, OXBaThIBAOIINX Bce cepbl KU3HU:
«YMHas 11aHeTa», «YMHbIA TOpofl», « YMHBIM JIOM», «YMHasi
SHEepPreThKa», «YMHOE MPOU3BOJACTBO», «YMHBI TPaHCHOPT»
u 1ip. COOTBETCTBEHHO, Pa3pabOTUMK MPUIOKEHUN WHTEPHETa
Belllell — 3TO OffHAa M3 HauOoJiee BOCTPeOOBAaHHBIX Npodeccuid
HE TOJIbKO OMkaiiiiiero Oymyniero, Ho yxe HacTOSIIEro.

bnaromapsi «<MHTEJUIEKTY» U «KOHHEKTUBHOCTH» (CIIOCOOHO-
CTU B3aUMOJIEHCTBOBATh) Y PUKJIAAHBIX CUCTEM MOSIBJISIETCS HO-
BbIl HA0Op pyHKIWMIA. MIX MOXHO pa3fenuTh Ha YeThIpe IPYIIIIbL:

* MOHMTOPHHI (Monitoring): JaTYMKU U BHEIIHUE WCTOYU-
HUKH JIAHHBIX KOHTPOJIUPYIOT COCTOSIHUE OOBEKTOB U OKPYKAIO-
Y10 Cpey, MPeaypeskaalT/yBeJOMISIIOT 00 U3MEHEHUSIX

* ynpasJjenue (Control): npuioxeHrue KOHTPOJIUPYET COCTO-
sIHUE OObEKTOB U MEPCOHATIM3UPYET OIBIT MOIb30BATEIS;

e ontumuzanms (Optimization): BO3SMOXHOCTH MOHUTOPUH-
ra u yrpaBJIeHUs] TIO3BOJISIIOT MCMOJIb30BaTh AJITOPUTMbI, KOTO-
pbie ONITUMU3UPYIOT COCTOSTHIE OOBEKTOB M BBHITIOIHSIIOT UX W~
arHOCTUKY, OOCITy’)KMBaHHE U PEMOHT;

6 McKinsey & Company. The Internet of Things: Mapping The Value Beyond The
Hype.



* «aBTOHOMHOCTb>» (Autonomy), aBTOMaTH4ECKOE BBIMOJ-
HEHUE (PYHKIMU: COYETaHUE MOHUTOPHUHIA, YIIPABJIICHUS U OIl-
TUMM3ALIMY JJaeT OObEKTaM BO3MOXHOCTh pab0TaTh U OOCITYKH-
BaThCsl AaBTOHOMHO, a Takke 00ecrneuyrnBaeT UM KOOPAWHAIIMIO
C IPyTMMHU CUCTEMaMH OOBEKTOB.

Kaxnas yakims, BaxHas M cama 1o ceOe, OKa3bIBaeTCs
CBOEro poja CTYNEHbKOW i cienyouiero yposHs. Hampu-
Mep, (PYHKIMsI MOHUTOPUHTIA CITY>KUT OCHOBOM J1J1s1 yIIPaBJICHU S,
yIpaBJI€HUE B COYETAHUM C MOHUTOPUHIOM JaeT BO3MOXHOCTb
ONTUMU3UPOBATh MPOLIECCHl, & ONTUMAJIBHOE YITPaBJICHUE T03-
BOJISIET CAeaTh CUCTEMY TOJHOCTBIO CAMOCTOSITESIbHOM, pado-
Tatomeld aBTOHOMHO. KoMaHus MoeT BBIOMpaTh Takol HaOOp
(yHK1IMIA, YTOOBI ee MPOAYKIIMs OblJTa MAKCUMAJIBHO TIOJIE3HOM
IUTSI TIOTPEOUTENIsI, U TeM CAMbIM YKPEIUISITh CBOI KOHKYPEHT-
HYIO TIO3UIIUI0 .

Texnoaorust MuPpoBLIX TBOMHNKOB

Pa3 kimoueBbIM CcTaHOBUTCSI OOMeH MHGoOpMalMell Mexay
YCTPOMCTBAMH, TO OyJeT COBEPILIEHHO €CTeCTBEHHBIM BCE, UTO
KacaeTcsi 3Toro 0OMeHa, BBIHECTH B €MHOE MH(OPMAIIMOHHOE
IPOCTPAHCTBO.

[TosTOMY MHTEPHET — 3TO TOT MUP, B KOTOPOM J1aJjibliie OyayT
oOIaTbCs U Pa3BUBATHCS CO3/IaHHBIE YEIOBEKOM YCTPOMCTBA
u cucrembl. Korga-to oHM cyniecTBoBajM MOJHOCTBIO B peasib-

7 Cm.: Harvard Business Review. CO6opHUK cTareii o TeMe: «/HTepHeT Belei».



HOM MHpe, TIOTOM BCE OOJIbIIlle YCTPOWCTB HAYMHAIOT BHIHOCUTD
«H(DOPMAITMOHHYIO YaCTh ceOs» B BUPTYAJIbHOU IPOCTPAHCTRO:
CHayajla Kakue-TO CBOU JIaHHbIE, YTOObl HE 3aKa4MBaTh MX MOJ
KXl 3aIIpOC MO KaHaJlaM CBSI3W, IOTOM HAYMHAIOT BBION-
HATh TaM KaKWe-TO BBIYMCIIUTENIbHBIE WM JIOTUYECKHEe Orepa-
VY, TIPUHUAMATh pelieHusl M BCE valne yxke aaxe 0e3 oOMeHa
MH(pOPMALIMEN C CAMUM YCTPOMCTBOM.

[TocTeneHHO y peasibHbIX YCTPOWCTB MOSIBJSIOTCS B BUPTY-
aJIbHOM HMH(MOPMALIMOHHOM MHPE CBOM «LHU(]PPOBBIE TBOIHU-
k» (digital twins), 1 Bce onepanuu, CBsI3aHHbIE ¢ OOMEHOM MH-
(popmariuen, npon3BoAUTCS YK€ Ha IUPPOBOM JBOMHUKE, a pe-
aJIbHOE YCTPOWCTBO JIUIIIb MOTYyYaeT ykKe FOTOBYIO UTOTOBYIO MH-
opmario 0 HEOOXOIUMOM COCTOSTHMM, KOTOPOE OHO JIOJIKEeH
MIPUHSTH.

Ho ecnu cocrosiHue (pr3nmyueckoro ycTpoicTBa «CUHXPOHU3HU-
POBAHO» C COCTOSTHHEM ero ITU(POBLIM ABOMHHKA, TO 3a4eM 1yO-
JIMPOBaTh Ha (PU3NYECKOM YCTPOICTBE BCE TE MPOLECCHI, KOTO-
pble IPOUCXOAAT B €r0 MOZIENU B MH(POPMAIIMOHHOM IPOCTPaH-
crBe? Benb ¢ ToOukM 3peHUs «(pU3UUYECKOrO MUPa», HEOOXOIM-
MBIMU SIBJISIIOTCS JIMIIb TO, YTO C STUM MUPOM PeaibHO B3aUMO-
JEWCTBYET: Te ke IaTYNKU U UCTIOTHUTENIbHbIE YCTPONCTBA.

Ilo cyTtn, pmsnyeckue ycTporucTBa CTAHOBATCS JIMIIID «aBaTa-
pamMu» CBOMX BUPTYaJIbHBIX CYITHOCTEH, KHUBYIIUX CBOEH Oyp-
HOU XHM3HBIO B BUPTYaJIbHOM MH(pOpMaITMOHHOM Mupe. «HTep-
HET Belleil» — 3TO He MPOCTO «BeIH, MOAKTIOUEHHbIE K UHTEP-
HETy»: KaK JI0 TIOCJIeJHEr0 BpeMEeHH MHTEPHET ObLT MpenMyIiie-



CTBEHHO CPEJICTBOM OOIleHHs] U1 0OMeHa uHpOopMaIyen Mexy
JIOABMU («UHTEPHET JIIOJAEN» ), TAK CEMYac OH CTAHOBUTCS Cpe-
JIOM Y TEXHOJIOTMEN B3aMMOJEUCTBUSI «BelIEH», Kak (pu3nye-
CKHUX, TaK U BUPTYyaJIbHBIX.

TexHoIornM MHTEpHETA BEIIEH JeJ1alT BO3MOXKHOM peasin3a-
M0 KOHLICTIIIUY «IU(DPOBBIX JTBOMHUKOB»

Ncnonb3oBaHue TEXHOJOTUMI MHTEPHETA Belllel MEeHsIET KOH-
IETIMIO BCTPAUBAEMBbIX CHCTEM: Teriepb 00pab0TKa TaHHBIX MO-
’KET BECTHCh HE Ha CaMOM YCTPOKCTBE, a OPraHW30BaHa B 00-
JIayHOM TUIaThopMe, UTO B IECATKHM U COTHU Pa3 CHUKAET CTOU-
MOCTh O0OPY/IOBaHHM S, UCITONIB3YEMOTO JIsl PEIIeHHs TI0JIb30Ba-
TEJIbCKOM 3aJauM.

MBbI TOBOPUM O TEXHOJIOTHSIX MHTEPHETA Belllel He TOrja, KO-
I71a BeIllb «TOAKTIOUUIN K HIHTEPHETY>, HO KOT/Ia pedb UJET O 3a-
JaJdax, pereHne KOTOPBIX Mpe/rosaraeT B3auMo/IeHcTBIE (Jarte
«KOOTIEPAIHIO») «JOCTATOUHO YMHBIX» ISl 9TOTO (PU3MUECKUX



VI BUPTYaJIbHBIX YCTPOWCTB.

B sToM cmbiciie TexHomorum «1ugpoBbiX IBOMHUKOB» (digital
twins) HAMOMUHAIOT Maruio Bymy: 4ToObI yIIpaBiIsTh 00BEKTOM,
HAJI0 cO3/1aTh €ro Mojelb («IU(pPOBOTO JBOWHUKA» ), a JajbIIe
cHesaTh TaK, YTOObI BCE, YTO MPOUCXOAMT C IBOMHUKOM, MTPOHC-
XOJWJIO U B PEAJIbHOCTH. . .

Cnenudpuka pazpadorku npuio:kenuni IoT

B ommmune ot MOOWIIBHBIX WM BEO-TIPUIIOKEHUH, TIe B3au-
MOJIECTBUE C BHEIIIHMMH IO OTHOIIEHUIO K MPUJIOKEHUIO 00b-
eKTaMH (MCTOYHUMKAMM WJIM MOTPEOUTETSIMU JaHHBIX) SIBJISET-
Cs1 CKOpee UCKJIIOYEHUEM, TO 111 TPUJIOKEHU 1, UCIIONB3YIOILEro
TEXHOJIOTUM MHTEpHETa Bellleld, OpraHu3alus B3auMOAeHCTBUSA
Pa3IMYHbIX YJAJIEHHBIX, B TOM 4Kcle (PU3MUYECKUX, CUCTEM SIB-
JISIETCSI LIEJIBIO UX CO3JaHUS.

[Mostomy ecm pa3padbOTUUK (B YaCTHOCTH CUCTEMHBIN apXU-
TEKTOP) MOOWJIBHBIX WM BeO-TPUIOKEHUN CKOHIICHTPUPOBaH,
Kak IPaBUJIO, Ha BBICTPABAHUU BHYTPEHHEH CTPYKTYPbl IPUJIO-
JKEHUsI C OTHOCUTEJIbHO HEOOJIBIINM YMCIOM BHEITHUX B3auMO-
JEWCTBUH, TO 3a/]a4a apXUTEKTOpa MPUJIOKEHHUS NHTEPHETA Be-
el PUHITUIAAIBHO JIpyTrasi: eMy TpeOyeTcsl BHICTPOUTh B3au-
MOJIEMCTBUE MHOKECTBA BHEIIHUX [0 OTHOLIEHHIO K MPUJIOXKeE-
HUIO Belllel (0ObEKTOB, YCTPOMCTB, CUCTEM) TaK, YTOOBI 32 CYeT
MX B3aUMOJEWCTBUS ObLIa pelleHa MocTaBleHHas 3agada. Tyt
(bakTUECKM BCSI COBOKYITHOCTh CBSI3aHHBIX OOBEKTOB CTAHOBHT-



Csl €AVHBIM MPUJIOKEHUEM, TTPUYEM MPU STOM MOXET CTaThCsl,
YTO MHOTHE U3 3THX OOBEKTOB SIBJISIOTCS YaCThIO JIPYTUX MPHUIIO-
’KEHUU, IPUTOM JIEMCTBYIOIINX COBEPLIEHHO HE3aBUCHUMO.

MeHsieTcs v pojib pa3padoTUYHMKa «B3aUMOAEHUCTBHM C MOJTb30-
BatesieM» (UX), MOCKOJIbKY Yy MOJIb30BATENIEN MOKET OKa3aThCs
MHOKECTBO Pa3HBIX POJIEH: IJIs1 KOTO-TO MPUJIOKEHUE OYIIeT «Je-
JIOBEKO-OPHUEHTUPOBAHHON MHTEPAKTUBHOW CHUCTEMOM ®», a KTO-
TO CTaHET JIUIIb «MCTOYHUKOM JAHHBIX», HO IIPU TOM MPOJOI-
JKasi MMM «II0JIb30BaThCs» (T. €. OCTaBasICh MOJIb30BATEIEM).

Takum o6pa3om, B pa3pabOTKe NMPUIOKEHUST UHTEpHETA Be-
mer UX-apxurtekTop/au3alHep HauMHAeT OTBeYaTh 3a Opra-
HU3ALUIO «YeJIOBEKO-OpPUEHTHPOBAHHBIX B3aUMOAEWCTBUI» KaK
MMEIOIIUX CBOIO CIen(HKY BCIIeACTBIE OCOOSHHOCTEN YesioBe-
Ka KaK 2JIEeMEHTa (Y4acTO KJIOYEBOIO) CJIOKHOW CHUCTEMBI; MPU
9TOM OH JIOJKEH UMETh MPE/ICTaBJICHuEe U 00 apXUTEKType CH-
CTEMBI B LIEJIOM, & APXUTEKTOP CUCTEMbI — TIOHUMATh CIIEHUMUKY
npeaMeTa aestenbHocTy paspadorunka UX.

BaxHo, 4uTo uem Oojiee MHTEIIEKTyaIbHBIMUA CTAHOBSTCS CHU-
CTEMBI, TeEM OOJIBbIIIE OOIIEHNE C HUMU HAYMHAET [TOXOAUTH Ha 00-
IIEHUE C YETIOBEKOM.

Mensiercst u popmar B3auMOJEHCTBUM C YeJIOBEKOM: BCE Ya-
1IIe CHCTEMa JIOJUKHA pearnpoBarh HE HA KOMAaHbI, JaBaeMble
UM uYepe3 uHTepdeiic MOOMIIBHOTO WITH BEO-TIPUIIOKEHHS, & «TI0-
HUMAaTh», YTO YEJIOBEKY TpeOyeTcsl, UCXO/Isl U3 YCIOBUN BOKPYT

8 TOCT P MCO 9241-210-2016. DProHOMUKa B3aUMOEICTBUS YeJIOBEK-CUCTEMA.
Yactb 210. YenoBeko-OpUEHTUPOBAHHOE IPOEKTUPOBAHUE UHTEPAKTUBHBIX CUCTEM.



Hero (K MpUMepy, e «BUAUT», YTO €My KapKo, — BKJIIOUUTD
KOHJUIIMOHED), OTCIIEKUBAsI €r0 IMOJIOKEHUE (CKaXeM, Mpeay-
CMOTPUTENILHO OTKPBITh TIEpe] HUM JIBEPb) WU Jae HACTPOe-
HUE.

CoOTBETCTBEHHO, MOSBISIETCS cHelu(UKa U JONOIHUTENb-
Hble TpeOOBaHUS K pa3pabOTKe MOIb30BATEIbCKUX MHTEp(dEi-
coB (UI) nmpusioxeHni MHTEpHETA BEIlel 11 00eCTieUeHHsI CeH-
COMOTOPHOU M NMCUXO(PU3UOJIOTMYECKON COBMECTUMOCTH TaKOTO
MPUJIOKEHUS C YEJIOBEKOM, B TOM YKCJIEe B ClIydae UCIOIb30Ba-
HUs TexHosorui Ambient i Zero Ul, a Takke IOIOJTHEHHON
peasibHOCTH (AR).

Bornee Toro, 4acto cMbICIOM CO3/1aHUS TPUJIOKEHU I UHTEPHE-
Ta BELLEU SIBJISIETCS OpraHU3alivsl B3aMMO/IEUCTBUS T0JIb30BaTe-
7151 ¢ APyrUMU OOBEKTaMH, YCTPOMCTBAMY U CUCTEMaMH, TaK YTO
MIPUIOXKEHUE TOJIKHO OBITh (PaKTUIECKH MPO3PAUHBIM TSI TIOJTb-
3oBatesisl, U UX-apXUTEKTypa CTAaHOBUTCSI OCHOBOU BCEU apXh-
TEKTYPbl IPUIIOKEHUS.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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