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Mbi XXMBEM B MHTeNNeKTyanbHOM, ceTeBoM Mupe. KonmyecTBo ycTpoiicTs,
NoAKMYEHHbIX K IHTepHeTY, B HacTosiLLee BpeMs NpeBbillaeT obliee Yncno aaen

Ha nnaHeTe. Ml TeMnbl pocTa TakoBbl, YTO K KOHLY BeCATUNETUS UX YNCIIO LOCTUTHET

50 an,u,1. 3HaueHwue 3T0ro HoBOro «/IHTepHeTa BelLei» Ans NPoOU3BOAUTENIEl OFPOMHO.

CornacHo aaHHbIM HeflaBHero foknaga nHctutyta McKinsey Global, HTepHeT Belueln
(loT) MMeeT noTeHuMan pocTa exerogHon HOBOM r106aibHON 3KOHOMUYECKOM LLEHHOCTH
o 6,2 TpunnuoHoB k 2025 r.z @upma Takxke nporHosupyet, 4yto oT 80 fo 100 npoueHToB
BCex Npou3BoauTesniell K ToMy BpeMeHu byayT ncnosnb3oBatb npunoxenus 10T, uto
npuBefeT K MOTEHLMANbHOMY 3KOHOMUYeckoMy 3ddekTy B paamepe 2,3 TpSIH Lo,

TOJIbKO 4119 MUPOBOTO NPOM3BOACTBA.

Ha nosenexve n passutne ViHTepHeTa Belle NOBANANO COYETaHWe [eNCTBUSA
PBIHOYHbIX CUJT U NapasieNbHbIX MHHOBaLWA B AaHHON cdepe, NO3BONSIOLLNX
c03[aBaTb COOTBETCTBYOLLME TexHONOrMu. [pon3oLwno pa3BuTue U3Lennin oT YUCTo
bU3NYECKUX KOMMOHEHTOB A0 CJIOXKHbIX CUCTEM, BKJIOYAIOLLMX MPOLLECCOPbI, ATYMKM,

NHTepHeT Bewwen

I>xerimc 3. XennenbMaH
[pe3unneHT n rnaBHbIf UCMONHUTESbHBIA AUPEKTOP,
PTC Inc.

nporpaMMHoe obecnedveHune n undppoBble MHTepdENChl Nob30BaTeNs, KOTOPble
nofktoueHbl K MIHTepHeTy 1 apyr k gpyry. o Mepe pa3Butus onpegeneHus
BO3MOXHOCTV U3LeNnii YMHOXWUINCh, Co3[iaBasi HoBble GOPMbI LLEHHOCTU 1 laxke
paclmpsas BO3MOXHOCTMW BeLLLeR AaNeKo 3a PaMKN UX OCHOBHOM GyHKLMN.

B pesynbTaTe KopeHHbIM 06pa3om TpaHCchOPMMPOBaCS MOPSAOK CO3AaHUA LLEHHOCTEN
npoussoauTensaMu u obMeHa UMK ¢ KMeHTaMun. 31a TpaHchopMaums caBuraeT
WCTOYHUKN LLeHHOCTU 1 auddepeHLmaLmio B CTOPOHY NporpaMMHoro obecneyeHus,

obnaka n 06cny>|<|/|Bava, nopo>kaasd coBepLllieHHO HOBbI€e 6I/I3HeC-MO,ELeJ'IVI.

[ns Toro 4Tobbl MOMMaTL 3Ty BENIMKYIO BOJTHY BO3MOXHOCTEN CO3AaHMs LLeHHOCTH,
NPOV3BOLMUTENM LOJIXKHbI CPOYHO MEPEOCMBICINTL MOYTM BCE — MPOLLECC CO3AaHUS,
NPOAAXKM, IKCMNAyaTauum n obcny>kusaHua nsgennin. Te, KTo He BO3bMeT 3Ty cTpaTeruio
Ha BOOPY>KEHWe, NOABEPratoT CBOE TeKyLlee KOHKYPeHTHOe NpenMyLLecTBo

BonbLIOMy pUcky.
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OBVXXYLWME CUJIbl TPAHC®OPMALINA

Mbl HaxoAMMCS Ha paHHMX 3Tanax KOpeHHoM TpaHchopMaL MK, KoTopas MOXKET CTaTb
OfHWM 13 CaMblX 3HaYUTENIbHbIX MOTPSCEHWN CO BPEMEH NPOMBILLIEHHOM PEBOJTIOLUN.
Kak Mbl gownu po atoro? KomnaHus PTC Bblgennna oCHOBHble ABUXYLLME

Cubl TpaHCPOpMaLLMK, HEKOTOPbIe M3 KOTOPbIX CYLLLeCTBYIOT yXXe JaBHO, @ HeKoTopble
BO3HWKJIM CPABHUTENbHO HefaBHo. JTobas 13 3Tux ABUXKYLLMX CUIT B OTAENTbHOCTU
ABnseTca gectabununsvpyolien s TpaanLMOHHON feaTenbHocTu. Bce BMecTe oHM
ABASIOTCHA MOSHOCTbIO TPAHCHOPMUPYIOLLMMUN U MPUBOAAT HAC K MUPY UHTEIeKTYasbHbIX,
noAnepXuBatLLnx ceTeBble GyHKUUM n3dennii B cucteme loT.

NHTepHeT Bewwen

NMEPCOHAJIN3ALIUA

3pdpexkTnBHOE NpucnocobneHne N3fennin n ycnyr 4N yaoBaeTBOPeHUs
PervoHasbHbIX M INYHbIX NPeANOYTEHNIA, pacTylliee BAMAHWe notpebutenen
n opnerTauns VT Ha noTpebuTtens.

Mockonbky npon3BoauTenu cTpeMsaTcs bonee 3¢eKTMBHO yA0BAETBOPSTH
VW pacTywmii pazHoobpasHbIi MoTpebUTeIbCKMI CIPOC, OHM BCe Yallje 06pallaiTcs
K MporpamMmMHoMy obecredeHuio.

OUTUTU3ALNUA

3aMeHa aHanoroBoi nHpopmMaumm 0b n3genuax n ycnyrax obnapatoLlinm noaHom
TOYHOCTbIO BUPTYasbHbIM NpefCcTaBAeHNnEM, KOTOPOe MOXET yL06HO K

3¢ PeKTUBHO MCNONb30BaATLCA BCEW LLeMOYKOM CO3[4aHMSA LLeHHOCTU
(npoekTvpoBaHue, Npon3BoACTBO, 06CNyXMBaHME).

epexoas Ha UMppoByto MHGOPMALMIO 06 U3AETUSX U YCIYrax v LUMPE UCTONb3Ys
VIHTepHeT, Npou3BoAUTENIN CTUPAKT reorpaguyeckme rpaHmnLbl.

rMOBANTN3ALNA
O6uiee cokpalieHne MacluTaboB Mypa 3a CYET TEXHONOTUIA, YCTPaHSIOLLMX
3KOHOMMYECKMe U reorpaduyeckme rpaHnLbl v 0TKPbIBAOLMX HOBbIE PbIHKMU.

[TockonbKy B OroHe 3a HOBbIMY PbIHKaMU MPOM3BOANTESIN CTPEMSITCS
W paspabartbiBaTk, N3roTaBaANBaTh, MPoAaBaTh M 06CayXNBaTbL 0 BCeMy MUPY,
OHW CTaNKMBaIOTCA C BO3PACTaKOLMM 06beMOM HOPMaTUBHOIO PEryIMPOBaHMSI.

M3OENNA, HACbIWWEHHbBIE MPOrPAMMHBIM OBECNEYEHWEM
MHTerpupoBaHHble CUCTEMbI, COCTOSILLME M3 annapaTHoOro U NPorpaMmMHoOro
obecneueHus, cnocobHble BbIMOIHATL C/I0XHOE B3aUMOLencTBIE
«4YenoBeK-MallrHa», 4MarHoCcTuKy u cbop faHHbIX 415 TEXHUYECKOro
06Cny>XKUBaHUs, co3patolme 4ONOTHUTENbHYIO LLEHHOCTb 3@ CYeT pacllnpeHus
BO3MOXHOCTEl nporpaMMmHoro obecneyeHus.

B ycnoBusx, korga npon3soguresin obecrneynBatT MOCTOSHHOE nosay4yeHue
v BbIrogbl 3@ cHeT MHTeJIJIeKTYallbHbIX n3genni, BO3HUKaKT HOBble bU3Hec-Moaesu,
OpUEHTUPOBAHHbIE Ha rnpegocraBsjieHne yciyr.

PETYJIMPOBAHUE

ObecneyeHure BbINOHEHMS TOCYLAapCTBEHHbIX HOPM ¥ NpaBu, TpeboBaHuit
MOSINTUK HEMPaBUTENbCTBEHHbIX OPraHmn3aLlunin, a Takxke 0TpacneBblX CTaHAAPTOB
B OTHOLLUEHWUW 3aLLMTbl OKPY>KatoLLen cpefibl, 0XpaHbl 340POBbsl, TEXHUKK
6e3onacHoOCTM 1 oxpaHbl Tpyaa.

nOCKOl'Ibe npon3Boguntesin CTpeMATcs K,qwd)(pepeHumauMM Ha MUPOBbIX PbIHKaXx,
OHW BbIHY>KAEHbI rnpegsaratb KJineHTam bonee LUMpOKMﬁ Bb160p M3ﬂeﬂMﬁ.

CEPBU3ALNA

®OyHoaMeHTanbHoOe U3MeHeHWe Bu3Hec-Mofenu, Npy KOTOPOM U3AEeNns
3BOJIOLMOHUPYIOT B UHTErpMpPOBaHHbIe «MNaKeTbl» yCyr, CNocobHble
obecneymBaTtb HenpepbiBHOE NOJlyYeHMe 3aKa34yMKOM HOBOW LLeHHOCTH Ha
MPOTSAXEHNW BCEro XXM3HEHHOr0 LMKNa U3aenus.

Ecnn nponsBoauteny ctpeMsarcs 4obutbcs 6osblues 0TAaqym oT CBOUX
WHTEJIIeKTYyabHbIX 3L, OHW [0DaBASIOT K HUM CeTeBble QyHKLMM.

CETEBbIE ®YHKL NN

B03MOXHOCTb NOAK/IIOYEHUS K BCEOOBEMITIOLLUM CETAM «YCTPOMCTB,
060pyAOBaHHbLIX laTYnKaMu 1 obecnedeHHbIX MHAMBUAYaNbHBIMY afpecami,
KOTOpble MPefoCTaBASIOT WWUPOKNE BO3MOXHOCTH /151 MOHUTOPUHTa,
ynpaBneHus 1 cBA3MN.
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TEXHOJIOTMYECKME BO3MOXXHOCTU

Ha ¢0He PacCMOTPEeHHbIX ABUXYLLNX CUJI TpaHCd)ODMaLlI/IVI MWUPp Nony4ynsn cepuio
TEXHOJIOTMYeCKnNX VIHHOBaLLVIVI, KOTOpble B HacTodLlee BpeMda nenatTt loT BO3MOXHbIM

C TEXHOMOrNYeCKON 1 GMHAHCOBOW ToYeK 3peHuns. TexHonornyeckme MHHoBaLum

B BbIYMCINTENbHbBIX 1 KOMMYHUKALMOHHbIX MHPPACTPYKTypax, a Takxke caMux BeLlax,
NPVBENN K CIMSIHUIO TEXHONTOTUI — BeAb VIHTepHeT Tenepb MNOAK/IOYEH K aBToMobuto,
BbITOBOM TeXHUKeE, a Takxke K 0QUCHOMY 34aHMI0.

BeiuncnurenbHasa uHdpacTpykTypa: MHCTpyMeHTbl cbopa 1 aHanM3a AaHHbIX, a Takxe
HOBble BM3HEeC- M MPOrpaMMHble NMPUIOXKEHUS CO34al0T HOBble GOPMbI LIEHHOCTH.

- PacwmnpeHHble BO3MOXHOCTU XpaHeHUs AaHHbIX: B 1956 r. cuctema 305 RAMAC ot
KoMnaHun IBM Morna xpaHute 5 M6 gaHHbIX Ha NATUAECATU 24-[I0AMOBbIX AMCKaX
BECOM B OfHY TOHHY, npu exxeMecsayHol nnate 3200 gonnapos. CerogHs notpebutenu
MOTYT KynuTb 3,5-At0MoBbIN auck obbemoM 1 TB (pasmep 1 Bec HeboMbLLIOW KHUKKN)
3a 85 gonnapos. Takne TexHnyeckme MHHOBALLMM NOALEPXKANIN BO3MOXHOCTb
co3paHus pactywmx obbeMoB aaHHbIX. PakTnyeckn 90 % Bcex faHHbIX B MUpe
ObiNo CO3aHO0 B TeYeHMe NocnefHUX 4BYX NeT.

- MoBblWeHMWe NoBbILEHWE NPOU3BOAUTENLHOCTU/3$EKTUBHOCTU NPOLLECCOPOB:
MHHOBaLMOHHbIY npoueccop Intel Pentium 6bin BoinyweH B 1993 ., ero pabouas
MoLLHOCTb bbina pasHa 8 BT npu TakToBoit yactoTe 75 MI'L,. B HacTosLiee Bpems
npoueccop ot Intel Core i7 Haswell MowHocTbio 84 BT paboTaeT ¢ TakToBOM YacToTOM
3,5 Tu. 3a nocnenHve aBaguaTh NeT 3HepronoTpebneHne npoLeccopa yBeaMynnoch
B 10 pas, B To BpeMs Kkak ero Nnpou3BoAMNTENbHOCTb Bbipochia B 47 pas.

- 3BoONIOLUSA UHCTPYMEHTOB AJ1si 06/1a4HbIX BbIYUCAEHNUIN/6ONbLUNX faHHbBIX: KOMMAHUS
Gartner nporHo3upyert, 4To oTpacib «MHbpacTpykTypa Kak ycnyra» (laaS), kotopas
BK/1t0YAET BblYNCIINTENbHbIE PECYPChI, XPAHUANULLA JaHHbIX U CETEBbIe pecypchl,
npepocTtaBnsieMble no TpeboBaHuto, kK 2016 r. BbipacTeT o 41 % v fOCTUrHET ypPOBHS
obbema 24 mnpp ponn. PasBuBatowmecs cTpykTypbl, Takume kak Hadoop, cuctemsl
0bpaboTkM faHHbIX U pacnpepeneHHble dainoBble cUCTeMbl CNocobcTByOT
3bPeKTUBHOMY aHaNM3y NOCTOSHHO PaCcTyLLMX MAacCUBOB AaHHbIX.

P T
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KoMMyHMKaLMoHHas nHdpacTpyKTypa: NpoBOAHbIe U BecnpoBoOAHbIE - lNnatdopMbl paspaboTku nporpaMMHoro obecrneyeHusi: pesko pacTeT CNpoc Ha
(Wi-Fi, 4G, Bluetooth, Zigbee) ceTu coeiMHAIOT «BeLLU» C BLIYUCTUTENbHOM BCTpPOeHHOE nporpaMmHoe obecneyeHne n3genuii U conyTCcTBylOLLLEe NPOrpaMMHoe
MHOPaCTPYKTYpOn 1 Apyr C APYroM. obecneyeHue, a Takxke BUsHec-npunoxeHus, HeobxoaMMble ANF NpefoCcTaBeHNs

co3parLLmMx AobaBIeHHY CTOMMOCTb pelleHnin. HCTpyMeHTbl bbicTpoi
pa3paboTku npunoxeHuit, coobuiecTsa no pazpabotke v NOBTopHOE
Mcnonb30BaHWe SaHHbIX YIPOCTUAM U YCKOPUIIM NpoLecc pa3paboTku v
obHOBNEHMS NporpaMMHOro obecneyeHUs U NPUNOXKEHUN.

- PasBuTue ceTeBbIX PyHKLMNI: paclunpuBLlasics becnpoBogHas
wupokononocHas ceTb 4G LTE nMeeT ckopocts 100 M6/c Ha nonyyerune
1 50 M6/c Ha oTnpaBKy, B TO BpeMs Kak HOBble CTaHAapTbl 6ecnpoBoaHOM
TexHosornum, Takune kak ZigBee, obecrneunBaoT 3IKOHOMUYHbIE K 3HEpro-
abdeKkTMBHbIE BecnpoBofHbIE CeTU 4Jid nepefayn AaHHbIX Ha Bonblune
paccTosiHUSA Yepes COTOBbIE CETH.

- BHeppeHue cxeMbl appecoB IPvé: B oTBeT Ha noTpebHOCTb B nyse agpecos
LJ191 NOALEPXKKN IKCMOHEHLMANbHOM0 poCcTa «BeLLei», MOAKIYAOLLMXCS
K MHTepHeTy, bbin co3paH npotokon IPvé. LLinpoko pacnpocTpaHeHHas
B HacToslee BpeMs 128-6utHaa cxeMa VIHTepHeTa npepnaraet okono
3,4 x 1038 (340 TpUNAMOHOB TPUAISIMOHOB TPMIIIMOHOB) YHUKABbHbBIX
afpecoB Ang cooTBeTcTBMA TpeboBaHusM loT.

- lMoBceMecTHoe pacnpocTpaHeHUe ceTel: B HACTOsILLLee BPEMS NPOU3BOAUTENN
ymnos obecneynBatoT NOALKEPXKKY CETEBLIX GYHKLMIA HENOCPeACTBEHHO
annapaTHbIM obecnederunem (Hanpumep, Wwindposarue Ha basze SSL), TeM cambiM
yMeHblLuas noTpebHoCTb B NporpaMMHoM Koge. KpoMe Toro, nockosnbky
¢dparMeHTUpoBaHHOe pa3Hoobpa3ne BecnpoBOLHbBIX KOMMYHUKALMOHHbBIX
TEXHOJIOMMI CyLLLeCTBYET [0 CUX MOP, OHW NpofosKatoT pactu. Hanpumep, kK 2015 1.
0XnJaeTcs pocT ymcna nybanuHeix Tovek goctyna Wi-Fi a 350 I'IpOLl,eHTOBS'

Bewu: uHTennekTyanbHble, NoffepXkuBatoLLme ceTeBble GYHKLUN U3LENWS U ApyrUe
yCTpoiicTBa 00beanHsI0T B cebe npoLieccopbl, JaTYMKK M NporpaMMHoe obecneyeHne
C BO3MOXKHOCTbIO CETEBOTO COEAVHEHNUS.

- MuHuaTiopusauns n apPeKTMBHOCTb KOMMOHEHTOB: JOCTUXEHMS B 0bnactu
TEXHOOrUN MPOM3BOACTBA N apXUTEKTYPbl YAMOB NO3BOJIAIOT MPON3BOAUTENAM
BCTpamBaTb KOMMOHEHTbI, He CHUXas yaobcTBo nonb3osaTteneit. PeweHuns Tuna
«CUCTeMa-Ha-KpucTansie» No3BONSIOT Pa3MeCTUTb BCE KOMMOHEHTbI 3/1IEKTPOHHOW
CUCTEeMbI Ha 0HOM KpucTanae pa3mepoM 28 — 48 HM, a ManoMOLLHbIe
32-pa3psapHble MUKPOKOHTPOISIEPbI MO3BONSIOT yCTpoMCcTBaM paboTaTb
Ha npocTbix baTapelikax AA B Te4eHUE MHOTUX JIET.

- CHWXXeHMe LLeH Ha npoueccopsbl, AaTYMKU U KOMNOHEHTbI: 3¢ dekT MacwTaba —
HanpuMep, B pe3syfibTaTe NPOM3BOACTBA TakUX YCTPOMCTB, Kak cMapTdOHbl —
NMPUBEN K CHUXKEHUIO LieHbl Ha JaTunku n npoueccopsbl. B TeyeHune 2012 - 2015 rr.
KoMnaHus Gartner NporHo3unpyeT, YTo CTOMMOCTb BOMbLIMHCTBA TEXHOIOMUYECKNX
KOMMoHeHTOB ByfeT npofonxkaTb NagaTh B npefenax ot 15 go 45 npoueHTos.
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MHTeJ’IJ’IeKTyaJ’IbeIe, nognepxmneawuue ceteBsble beHKLI,VIVI n3genungad

PA3BUTUE UHTENNIEKTYAJIbHbIX, NOOOEP)XUBAKLLNX CETEBbIE ®YHKLUWUW N3AENTNNA

|-|pl/l Pa3BUTUN UHTENNEKTYyalbHbIX, NOAAEPXKXWBAKOLWNX CeTeBble dJyHKLLl/IM N30ennin BOZHUKAET 3KCMOHEHLMANbHbIN POCT LLeHHbIX BO3MOXHOCTEW 15 I'lpOVI3BO,D,MT€J'I€l7I.

A

LEHHOCTb

®dusunyeckue

®usunyeckoe nspgenve

WUHTennekTtyanbHble

BHeppeHue B nsgenus
nporpaMMHoro obecrneyeHus,
[,aTYMKOB M MPOLLECCOPOB

UHTennekrtyanbHble
M noagepXXuBawuime
ceTeBble QYHKLMU
BreppeHrue B nsgenus

NPOBOAHBIX U BECNpPOBOAHbIX
ceTeBbIX QYHKLMI

o

7N

CucteMa usgenum

NHTerpauusa nsgenus
B CUCTEMY U34enuni

N 'a‘

"
Cucrema
CNCTeM

KoopavHauus nsgenus
C LpyruMu cucteMamu

Obecneyverune
nepcoHanusauum,
paclumMpeHHomn
bYHKLMOHANBHOCTA U
nHTepdeiica nonb3osaTtens

Obecneuyexne
[ANCTaHLMOHHOIO
MOHUTOPUHTa,
ynpaBneHus n 06caykuBaHus

Pacwupenne pyHkumin
nsgenun,
COBepLUEHCTBOBaHMe
aKCNAyaTauum U oNTUMMU3aLms
CUCTEMHBbIX XapaKTepucTmK

PaclmpeHve Bo3MoxHoCTe
cucTeM, aBToMaTU3aLUns
1 KoopAMHaLmMs
C APYTUMM cucTeMamu

MHTerpaunsa annapatHoro
1 MpOrpaMMHoro
onpeneneHns n3genuin

NHTerpauus cuctem UT,
U3Aenunii n obeny>kneaHms

MHTerpauvs apyrux
KOpMnopaTMBHbIX CACTEM

NHTerpauuns
CTOPOHHUX CUCTEM
B pa3HbIX 0Tpacnsx

MakeTHbI aHanu3
XPOHONOrMYECKMX
LaHHbIX 06 n3gennn

[MocToAHHbIN aHanm3
COCTOSIHUS N3aenui
1 UX IKCMyaTauum

BbinonHexne anropntmoB
aHanv3a v NporHo3MpoBaHus
B peXuMe peasibHoro BpeMeHu

MawwuHHoe obyyeHne
1 NPOrHO3Has aHannTHKa
MexXgay cucteMamu

MBnen“e [T. e. MeXxaHn4yeckoe,
SJ'IeKTpW-IeCKOE]
q)YHKLIMVI OcHoBHble yHKLMK
uspenwii u3nenmit
WHTerpauus Onpepenenve
CUCTEM OUTUTU3ALUM U3aenunn
AHanus
Het
BaHHbIX
BusHec-
Mponaxa ngenvs
BO3MOXXHOCTU

PaclmpeHHble BO3MOXHOCTH
nspenunii n obcny>kneaHus

Paclumperune Bo3MoxHoCTeM
N30ennin v ycayr,
a Takke onTUMU3aLMn
CYLLIECTBYIOLLIMX MPOLLECCOB

ObecneyeHne HoBOMO
npouecca v paclumpeHune
BO3MOXHOCTEN U3gennn

nycnyr

TpaHcdopmauums
6u3Hec-mMogenu
N HOBble
613HEC-BO3MOXHOCTK

JBOJIIOLNA

>
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vi p-l-C MHTennekTyanbHble, NoOALepXMBatoLWme ceTeBble GyHKLMN N3Lenus

BO3MOXXHOCTU UHTENJIEKTYAJIbHbIX, NOAAEP)XWUBAKLLNX CETEBbIE ®YHKLWUN U3OENUN

Mo Mepe pa3BUTUA 34NN OHN OTKPbIBAIOT COBEPLUEHHO HOBbIM Habop PYHKLUI 1 BO3MOXHOCTEN, KOTOPbIE CO3Aat0T LLEHHOCTb 415 KJIMEHTOB,
NPOM3BOAMUTENEN N CeTEBOM 3KOCUCTEMbI. BO3MOXHOCTU MHTeNNEKTyaNbHbIX, NOAAEPXKMBAOLWNX ceTeBble GYHKLUM N3NNI MOXKHO CTPyNNnpoBaTh
B YeTblpe KaTeropum: MOHUTOPUHT, KOHTPOJb, ONTUMMU3ALMNSA U aBTOMaTM3aLus.

[aTunKku v NOAKNOUEHHbIE UCTOYHMKM AaHHbIX 06ecneynBaloT KOMMIEKCHbI MOHUTOPUHT
MOHUTOPUHT COCTOSIHUSA N3N, PEXMMA IKCIUTyaTauum v BHeWHEN cpefbl A8 GOpMUpPOBaHUS
OMOBELLEHUI U aHANINTUYECKMX JaHHbIX 418 MPUHATUAS Mep.

3KCI'IJ'IyaTaLI,VI‘F| MHTEJIIEKTYaJIbHbIX, MO AEPXKXNBAKOLWNX CeTeEBbIE CIDYHKLI,VIVI VI3,EI,€J'IVI17I

YMPABJIEHUE C NOMOLWbKO yOaJIEHHbIX KOMaHL, OTNpaB/deMbIX MPONU3BOAUTEJIEM, MOJIb30BaTE1IEM
nian norn4eCKMMmM KOMMNOHEeHTaMun U npaBuiamMn, BCTpPOEHHbIMU B U3aesine, mo3Boad0T
obecneunTb ynpasJsieHne nsgesimneM n ero nepcoHaJjin3auuto.

LLInpokuni NoToK MHGOPMaLIMM MOHUTOPUHTA B COYETAHMUM C BO3MOXKHOCTbLIO yNpaBeHus
oNnTMMN3ALNUA M3AeNVNAMU NMO3BOSAET MPOU3BOAMTENAM MOBLICUTH XapakTEPUCTUKM U3LENNIA, @ TaKXKe
BbIMOJIHATL ANCTaHLUWOHHOE 06CNy>KMBAHNE U PEMOHT.

Mp1MMeHeHMe NPOrpaMMHbIX aJiIrOPUTMOB M BU3HEC-NOTUKM K AaHHbIM 06 U3aennu,
ABTOMATU3ALNA Nosb30BaTENbCKMUM MPeAnoYTeHNsaM 1 bonee WUPOKON CUCTEME CO BpEMEHEM MO3BOUT
nsgenuio paboTaTh aBTOHOMHO.
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MHTEPHET BELLEM (10T) [na npoussoauTenei (1. e. Tex, KTO y4acTBYeT B CO3AaHMUN «BeLLen») 3Tu
HOBOBBE[EHNS HE TOSIbKO MMEIOT NoTeHLan Aas Co34aHNsa HeBEPOATHOIO

loT COCTOUT 13 TPEX OCHOBHbIX KOMMOHEHTOB: HAbop MHTENIEKTYaNbHbIX, 06bema HOBOM LIeHHOCTM, HO U A1 U3MEHEHUS CYLLIECTBYIOLLLErO MOSIOXKEHUS.

noAaep>KMBaloLLMX ceTeBble GpYHKLMU U3AENNI, CUCTEM U3LENA U ApYrUX Co3faBaeMble BO3MOXHOCTY U JaHHbIe, MoJTydeHHble 0T 3TOr0 HOBOro

«BeLLe», CBA3aHHbIX Yepes KOMMYHMKALIMOHHYI0 MHGPaCTPYKTYpY, NOKONEeHWUSA UHTENEKTyasbHbIX, MOAAEPXXMBAIOLNX CETeBbIe GYHKLMN N3OSN,

aHanornyHyro VIHTepHeTy, C BIYMCIUTENBHO MHPPACTPYKTYPOi, B pesynibTaTe TpebyIoT HOBOrO OTHOLLEHUS K KOPMOPATUBHbBIM MPUITOXKEHWUSAM 1 CETEBOA

Yero Co30alTCs HOBble GOPMbI LIeHHOCTH. [laHHbIe 0 COCTOAHWUMU U3AENNs, ero 3KoCMCTeME 19 ONTUMU3ALMM TeKyLLMX BU3HeC-NpoLLeccoB, NpUHATUA Bosee

3KCMyaTaLum 1 OKpy>KaloLLeit cpeie nepeaatoTcs B peasibHoM BpeMeHu 060CHOBaHHbIX PeLleHNi N pacLuMpeHmns chepbl MHHOBALIWIA.

B KOHTpoOAMpYtoLLMe cucTeMbl, YTobbl obecneynsaThb ynpasneHue, obcnykmeaHue
n obHoBNEHWe n3fenus, a Takke 3QPeKTUBHOCTb BCEWN CUCTEMBI.

i 0101

XX 1010
f’h A —
il

BELLU KOMMYHWUKALIMOHHAA UHOPACTPYKTYPA  BbIYUCIUTEJIbHAA UHOPACTPYKTYPA

WHTennekTyanbHble, nofepxvBaiouive cetebie  poBogHble U becnposognbie (Wi-Fi, 46, Bluetooth, Zighee)
GYHKUUM U30ENUA W APYTUE BELLU 00bELUHAT CETV COBLMHAT «Belw» ¢ NHTepHeTOM
B cebe NMpoLeccopbl, AaTYMKu 1 NporpaMMHoe W apyr ¢ apyrom.
0becneyenue ¢ BO3MOXHOCTAMM
CETEBOrO MOAKNKYEHNA.

WHCTpYMEHTHI COOpa 1 aHau3a JaHHbIX U HOBbIE
6M3HeC- ¥ NporpaMMHbIe NPUNOXEHNA
CO3[AI0T HOBbIE (OPMbI LIEHHOCTH.
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BO3MOXHOCTU MHTEJIIEKTYAJIbHbIX, MOAAEP>KUBAIOLLINX CETEBLIE
OYHKLUW U3LQENUNA

NHTennekTyanbHble, NogaepXkunBatoLme ceteBble GyHKUUM U3penns B MIHTEpHE
CTUPAIOT FpaHb MeXzy U3AeNUSIMU U yCIlyraMu U NpefocTaBisioT abcooTHO

Habop BO3MOXHOCTEN, KOTOPbIE CO3AAK0T LLEHHOCTb Kak AJ1f MPOVM3BOAUTENEN, TaK U A
nx KnneHToB. CyLlecTBYyeT LWECTb YHUKaNbHbIX KAaTEFOPWIA BO3MOXKHOCTEN, KOTOPbIE
MPOV3BOAUTENIN AOJIXKHBI PACCMOTPETL U MPUHATL CO CTPATErMYECKON TOYKM 3pEeHUS.

MepcoHanusauums/nonb3oBaTesibckas HACTPONKa: U34eNNUs MOryT bbiTb 3G bEKTUBHO
afanTMpoBaHbl KOHEYHBIM MOJIb30BaTENIEM MU U3FOTOBUTENIEM [0 WU AaXe Moce
npojaxw n3nenus.

- Mpwumep: Mopenb Ford T noctaBnsnack, Kak neyasibHO U3BECTHO, «B N06oM
HY)KHOM LiBETE, €C/IN HY>KHbIN LBET — YepHbl». CTo neT cnycts cMapThoH
Droid Maxx komnaHuu Motorola TakuM >xe 06pa3om 611 orpaHuYeH
B ¢pu3nyeckoM pasHoobpasuu, Ho obecneunmBan HeorpaHUYEHHY
Nnonb30BaTesNIbCKYI0 HAaCTPOWKY 3a cyeT MobunbHoi nnatdopmbl Androi
1 NPUII0XEHWUM, KOTOPbIe MOTYT BbITb YyCTaHOBNEHbI U HACTPOEHbI TaK,
4yT06bl CO34aTh NO-HACTOSALL,EMY NEepPCOHANIM3NPOBaHHOE U3 enne no
CTOMMOCTU U3[eNIUs MaccoBOro NMPOM3BOACTBA.

4™

> MOHMTOPMHF COCTOHHVIFI/IBKCHJ'IyaTaLIMVI: n3gnenna Moryt CaMoCTtoATesIbHO OLUeHMBATb
CBO€e COCTOAHME, MPON3BOANTEJIbHOCTb, BXOAHbIE AaHHbIE€ onepaTtopa u CTaTycC.

- Mpumep: TexHonorusa WorkSight komnanum John Deere obecneunBaet cBs3b
obopyfoBaHNA KOMMNAHMK C MAHENSIMW MOHUTOPWMHIA, YTOBObI MeHeaKepbl KOMNAHWUM
Mornu B Nitoboe BpeMs BUAETb BECb MAapK MaLUWUH U oLeHMBaThb paboune x
XapakTepucTukn obopynoBaHus B peXXxuMe peanbHOro BpeMeHu. inarHoctuyeckme
LaHHble no 6ecnpoBoAHOMY KaHany nepefatloTcsi CneLuanucTy, KoTopblid MOXeT
SIBUTbCS HA MECTO BbIMOJIHEHUS PaboT ¢ Hy>KHOW 3anacHo AeTanblo eLe Ao Toro,
KaK BOAUTENIb 3aMeTUT Npobnemy.

e MOHWUTOPMHI OKpY>KatoLLel cpefbl: U3LEeNNsS MOTyT OLLeHMBaTb BHELLIHOW0
cpeay C NMoMOLLbI0 AATYMKOB U MCTOYHUKOB JaHHbIX.

- MpuMep: NOCTaBLIMK KOMMIEKTYOLLMUX AS1S aBTOMOBMILHON NMPOMbILLIEHHOCTH,
komnaHus Continental AG, BbinyckaeT cucteMbl ouncTutenen nobosoro crekna
C JaTyMKaMu JOXKASA U NporpaMMHbIM obecneyeHneM, KoTopble ynpaBnsoT
CKOPOCTbIO ABMIKEHUS 04MCTUTENEN MO 1060BOMY CTEKJTy B 3aBUCUMOCTU OT
CUNbI 0OXAS.
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* InctaHUMOHHOE ynpasneHune: BO3MOXXHOCTb ANCTAaHUMNOHHOIO yrnpaBieHnd
n3nennamn B pe>xknuMe peasibHoro BpeMeHu

- MpumMep: General Atomics MQ-9 Reaper npeactaBnsieT cob6oi 6ecnuNoTHbIN

neTtatenbHbIN annapar, NOAroTOBJIEHHbIN AN AUCTAHLUOHHOIO ynpaBJjieHusi uaun
ABTOHOMHOW NIeTHOM AKcnayaTauuum. 3t annapaTtbl obecneunBaloT Bocka
KpyrnocytTo4HbiM HabnogeHneM ceMb fHel B Hepent. Ka)xabii caMoneT MoXkeT
HaxoAuTbCs B Bo3ayxe Ao 17 yacoB 3a ogMH nonert, B TO BpeMs KakK Oﬁy"IEHHbIﬁ
3KMMaX, HaxoAsALWwMica B 6esonacHoM MecTe Ha 6ase, ynpasnsieT oABWKeHneM
annaparta, aHajin3unpyet M306pa)KEHVIFI n AeﬁCTByeT B COOTBETCTBUMU C TEM, HTO
BUAMT. KpOMe TOro, oHu cToATB 10 pa3 MeHblle, YeM TpaguLuuoHHblIe BO€HHbIe
caMoneThl.

* 06cnyxnBaHue/o06HOBNEHME: N30eNUA MOTYT 06CyXMBaTLCS, 0B6HOBAATLCA 1
MOZEepPHM3MPOBaTLCA MTHOBEHHO U 13 Nitoboro MecTa

- MpuMep: koMnaHusa Trane, NpoU3BOAUTENIb CUCTEM OTOMNJIEHUSA, BEHTUNALUU U

KOHAMUMOHMpoBaHUA Bo3ayxa (0BKB), koTopasi BxoauT B cocTas Ingersoll-Rand
Corp, BbiNycKaeT CUCTEMbI, KOTOpbIe cofep)KaT 60/ibLuoe KONU4ecTBo LuppoBbIX
[BaTYMKOB, NOAKIIOYEHHBIX K ero LleHTpy uHTennekTyanbHoro o6cny)xuBaHus.
LleHTp uHTennektyanbHoro o6cny)xuBaHusa Trane cnocobeH pewntb go 30 %
npo6nem B cucteMax OBKB ancraHuMoHHO, 6€3 oTNnpaBKK CEpBUCHOr0
aBToMo6uns. Okono 40 % npob6nem guarHoctTupyetcs B TedeHne 30 MUHYT Unum
MeHblue. 3To no3BosseT kKoMnaHuu Trane u ee K/IMeHTaM COKpallaTb pacxoAbl 1
noBbIWaTh BpeMsa 6e30Tka3Hol paboTbl 060pyaoBaHus.

ABTOHOMHOCTb: U3aenuns cnocobHel paboTaTh, 0byyaTbCcst, 06HOBNATHCH U MOAEPHU-

3MpoBaTbCA CaMOCTOATEJIbHO HA OCHOBE aHaNW3a AaHHbIX B pe>XXnMe peajibHoro
BpeMeHu.

- MpumMep: komnaHusa Google Bnepsble coobumna, 4to paboTaet Hap co3paHMeM

10

camoynpaBnsieMbix aBToMo6unen, B 2010 r. C Tex nop aBToMo6unu KoMnaHuu
Google npoluny COTHU ThicAY MUJIb MO AoporaM o6uiero nonbL30BaHUA, NpU 3TOM
[AaHHble NoKa3biBaloT, YTO aBTOHOMHbIE aBTOMo6UNYM e3AT 6onee nnaBHoO
6esonacHo, 4eM aBTOMO6MIN, ynpaBnseMblie YenoBeKoM. PacnpoctpaHeHue
ceTeBbIX PYHKLMIA HA Apyryue cMCcTEMbI Taloke NO3BOJIUT aBTOMO6UNAM
OTNpaBAATb NpeAynpeXxaeHus 06 onacHOCTY ANs Apyrux aBToMobunen,
apfanTUpoBaThbCsl B COOTBETCTBUM C AOPOXKHBIM ABVMKEHUEM U MHPOpMaLMen

0 norofge U Aaxke B3aMMofeNcTBOBaTb C CUrHaNIaMK Npu Npoespe Yyepes
nepeKkpecTKkm.

NHTepHeT Belwen

PTC.com
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BIIMAHUE NHTEPHETA BELLI,EVI HA I'IPOVISBO,D,VITEJ'IEVI 3TV TpU CyLLECTBEHHbIX CABMUIA LLEHHOCTEN CO34av HOBble UCTOYHUKMN KOHKYPEHTHOMO
NPenMyLLecTBa, HO OHU TakXKe TPebyoT HOBbIX HAaBbIKOB, MHGPACTPYKTYpPbI, KybTYPHbIX
HOPM 1 onepauuoHHbIX Modenei. [Jns nponsBoguTenei, KOTopble CMOryT
TpaHchOpMMpPOBaTLCS B COOTBETCTBUM C TpebOBaHUSAMU UHTENNEKTYaNIbHOr0, CETEBOTO
Mupa, Takas KomMbuHaums nporpaMMHoro obecneyenus, obnaka n ycnyr byneT ABnATLCA
rOPHUIOM WHHOBALMI U 0CHOBOW Ans auddepeHLmanmmn, HoBbix busHec-Mofenen n
peopraHusauuu. Te, KTO He BO3bMET 3Ty CTpaTeruo Ha BOOPY>KeHWe, NoABepratT CBoe
Mepexop oT annapaTHbIX CPeACTB K MPOrpaMMHbIM: usgenus TekyLliee KOHKYPeHTHOEe NpenMyLLecTBO 60NbLLOMY prCKY.

3BOJIOLMOHMPOBANY OT NPOCTbIX GUINYECKUX KOMIOHEHTOB [0 CIOXKHbIX CUCTEM,

Mo Mepe Toro, Kak MHOFOKPaTHO PacTyT BO3MOXHOCTU U3LENUIA U YCIYT, UCTOYHUKM
LeHHOCTU 1 AnddepeHumnaLmm cMelatoTcs. Tenepb y NnpoMsBoanTenen ecTb
BO3MOXHOCTU NIl CO34AHMS HOBbIX MCTOYHUKOB KOHKYPEHTHOMO NpenMyLLecTBa,
HO TOJIbKO MPU TOM YCIOBUW, YTO OHW NPUMYT BO BHUMaHWE TPU CyLLECTBEHHbIX
cABUra LLleHHOCTeMn.

BKJIIOYAIOLLMX MPOLLECCOopbI, AaT4YMKK, MporpaMMHoe obecrieveHune v LndpoBble
nHTepdeicel nonb3osaTtens. [lo Mepe Toro, Kak MPOU3BOAUTENN CTPEMATCS YCKOPUTD
pa3paboTky MHHOBALMOHHbIX U3aeNnuii 1 3bdeKTUBHO yL0BNETBOPATL pacTyllee
pa3Hoobpa3sne noTpebuTenbckoro cnpoca v HOpMaTUBHbLIX TpeboBaHWIA, OHU BCe
yalle obpaluatoTcs K nporpaMmmMHoMy obecneydeHuto. B kauectse npumepa:

B HacTosiLLee BpeMs MporpaMMHoe obecrneyeHne aBToMoObUNS NMEET B CPeflHEM

100 MnH cTpok Kofa, 4Tobbl obecneynTb pa3inyHbie pexXnMbl BOXKAEHWUS,
KoHdMrypaummn geuratens 1 BblIbpocoB, aganTUBHbIA KPYU3-KOHTPOSb U
BeckoHTaKkTHOE ynpaBneHue.

LleHHOCTb cMewwaeTcs oT usgenus k o6naky: xoTs UHTeNNeKTyabHble U3LeNns aatoT
HOBble BO3MOXHOCTH, CyLLLeCTBYeT OrpaHUyYeHre NpUpPOCTa LLeHHOCTH, KOTOPbIA MOXeT
ObITb MoslyyeH B paMmkax nsgenus. MNogknoyeHne MHTENNEKTyalbHbIX U3LeNNA K CeTu
No3BoJifieT UCMOSIb30BaTb LMPPOBO KOMMOHEHT U3Aenuns B obnake, 4ytobsbl
paclnpUTb BO3MOXHOCTU CaMoro U3aenns n obecneynts COBepLIEHHO HOBbIE
BO3MOXHOCTM BHe ero. [pon3BoguTenu Takke HaxoasaT, YTo nepexos QyHKLUUA
n3genui B obnako yckopsieT o6cny>kMBaHue, BHepeHve yCOBEPLUEHCTBOBAHUN 1
MHHOBaLMIA. HanpuMep, B My3blKasbHbIX CUCTEMax C Noanepkoi becnpoBofHbIX
cetert Wi-Fi ocHoBHble dyHKUMMN n3nenns cMelaoTcs B 061aKo, YTO 3HaUYNUTENbHO
yrnpoLiaeT KOHCTPYKLMIO U3[eNns, MOBbIWAET yA06CTBO M ynyyluaeT UHTerpaumio

C APYrvMU MPUNTOXKEHUAMU U ciyxbamu.

LleHHOCTb cMeLLaeTcs OT U3[ENNIA K yCIlyraM: pbiHOYHbIE CUJTbI M KOHKYPEHLMS
YMEHbLLUWN XN3HECTOCOOHOCTL CTPATErMin, OPUEHTUPOBAHHbIX Ha U3AENNs,
KOTOpble MakKCUMU3MPYOT NpUBbLIb B MOMEHT NPOLAXK, U MPUBENY K M3MEHEHWIO
BnsHec-mMomenu. M3pgenns nHTerpupoBaHbl € ycinyramu, kotopele obecneynsatoT
noJlyYeHve HOBOW LLEHHOCTM Ha MPOTSXKEHWM BCEMO XXM3HEHHOI0 LUMKNa U3Lenus nim
MpPOCTO LOCTaBASAIOT XeNaeMblii pe3ynbTaT yepes obcnyxxrBaHue no TpebosaHmio.

K npumMepy, nponssoaMTenv aBUaLMOHHbIX IBUraTeIell MPOAAtT Yackl HaneTa, a He
a He fBUratenu, 4to noby>xaaeT Npom3BoAnUTENEN ONTUMU3NPOBATL BPeEMS
becnepebonHoi paboTbl U3aenua, npeanaraTb LONOJAHUTENbHbBIE MNOJIE3HbIE YCYTU
n obecneuntb Ans onepatopoB bonee onTUMasnbHOe yrpasieHue 3aTpaTtaMu.

PTC.com
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PEATMPOBAHMUE HA UHTEPHET BELLEN

Mpon3BoAMTENU AOKHBI HauaTb TpaHcGOpMaLMio CyLLeCcTBYOLWMX BU3Hec-npoLeccos
N NPUHLMNMANLHO NEPEOCMbICANTL TO, Kak OHM CO3LatoT, IKCMyaTUpyT U
06CNy>XK1BaLOT MHTENNEKTYabHble, NoALepXKUBatoLWme ceTeBble GYHKLMMN N3LeNUs

B cpene loT (MHTepHeT Bewei). [Ing Tex, KTo BCe genaeT npasuibHoO, Byayliee
NpeAcTaBASeT OFPOMHYI0 BO3MOXHOCTb AOCTUXKEHUS MpenMyLLecTBa

Mo NPoAyKTaM 1 ycsiyram.

TpaHcdopMaums npoLecca co3paHusa Uspenum

- [Mpon3BoanTENUN [ONXKHbI NNaHWPOBaTb M NPOeKTUPOBaTb rMbkue nnatPopmsl,
KoTopble obecneynBaloT LUCTAHLMOHHYIO MepcoHann3aunio, JOMONHUTENbHbIE
yCnyrvi 1 Mof,epHU3aLmnio U3Lenuii 1o 1 nocse BbIBOAA U3LeNns Ha PbIHOK.

- [Npou3BoanTenun B Npouecce KOHCTPYMPOBAHUSA AO/KHbI UCKITHOYUTD U3ObITOYHYIO
CNOXHOCTb, BbI3BaHHYO COYeTaHUEM B U3[ennN NPOLEeCCOPOB, fAaTUYMNKOB,
nporpaMMHoro obecneyeHuns, LMPpPOBbIX UHTEPDENCOB NONb30BaTENSA U PYHKLUN
cBA3u, 1 obecneynTb NONb30BaTENO NPOCTOTY 3KCMyaTaLmm.

- MpousBofAuTeNM JOMKHBI YUUTbIBATL aHHbIe 06 UCMONb30BaHUM U3AeNus
B npoueccax pa3paboTku U NPOEKTUPOBaHWS AN CO3LaHUS HOBbIX GYHKLMA,
onpefeneHns TEXHUYECKUX XapakTePUCTUK U BoJlee TeCHOW CBA3M
C KJIIMEHTOM.

TpaHcdopMauus o6cny>kuBaHus uspenui

- npOVIBBO,ELVITeJ'II/I LOJIDKHbI MJlaHNpoBaThb U obecneynBaTh OUCTAaHUMOHHYIO 0O0CTaBKY
obHoBNEHUI nMporpaMMHOro obecrneyeHusa un Cﬂy)K6 B peXXnMme peasjibHOro BpeMeHu,
C MUHMMabHbIM BecrnokocTBoM ONA KNWeHTa N NMpu MUHUMallbHbIX NMpenesibHbIX
3aTpaTax.

- ﬂpOl/BBO,D,VITeJ'Il/I LOJDKHbI NN1IaHNPOBaTh U ONTUMN3NPOBATL yNpaBJieHne
n3pnennaMu, 3anacHbIMM 4acTaMu N 3anacaMu, oTciexxnBaa akTUBbI U aHaIN3nNpys
LlaHHble 06 MCcnonb30BaHUM U3[ENNS B peanbHOM BpeMeHHu, 4yTobbI TOYHO
MPOrHo3mMpoBaTb I'IOTp96HOCTb B 3aMacCHbIX YacT4ax.

- MpousBoauTeny JOMKHBI NIAHUMPOBATh U ONTUMU3MPOBAThL yripaBieHue
npoueccamu obcny>kKMBaHUS Ha MecTe 3KCryaTauum NyTem yrnpexaaioLero
W pearvpyloLLero Ha cobbiTus obcnyxmMBaHus, a Takxke 3abnaroBpeMeHHoro
npefocTaBfAeHns UHbOPMaLLMU TEXHUKAM A1 NOBbILEHUs BePOSTHOCTY
yCTpaHeHWsi HeucrnpaBHoOCTel C NepBoro obpalleHus.

NHTepHeT Bewwen

TpaHcdopMmauus 6usHec-Mopenen

- npOl/I3BO£I,VIT€‘J'IVI LAOJDKHbI MepecMoTpeTb 6VI3HeC-I'IpOLI,eCCbI n busHec-mogenu ans
MakKCMUMaJIbHOIo NOBbILWEHNA I']pl/l6bIJ'IVI Ha NMPOTHAXKEeHUN BCEro cpoka CJ'Iy>K6bI
n3pennd, a He ToJ1IbKO A0 MOMeHTa npoaau.

- npOVIBBO,EI,I/ITEJ'II/I LOJIKHbI yYUTbIBATb NMOBbILWEHHY CJTIOXKHOCTb paCLLll/IPEHHOVI
CTPYKTYypbl NApTHEPOB M NOCTaBLLMKOB, a TakKXXe paccMaTpuBaTb BO3MOXHOCTU U
yrpo3bl, KOTOpble OHW CO34at0T.

- I'Ipom3Bop,|/|Ten|/| OOJIKHbI COBI/IpaTb N aHann3npoBaTb faHHbIe 0b n3pennax, a Takxe
npenBunaeTb I'IOTpe6HOCTI/I B 06Cﬂy)KVIBaHVIVI n3penna n xkenaHua nonb3oBaTenem
B OTHOLUEHWNN OONONIHUTENTbHbBIX YCNYT U BO3MOXHOCTEN.

Y1obbl y3HaTh bonblue, 3ananTe Ha Beb-canT PTC.com mnu ceaxuTecs ¢ komnanuein PTC
ons obcyxnenus Toro, kak PTC MoxeT nomoyb B TpaHchopMaL MM Ballen KOMAaHUy Ans
paboTbl ¢ IHTepHeTOM BelLei.
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