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Crnoco6 KOH(GHUTYPHPOBAHUS IIEPCOHANBEHOTO BBIYHCIHTENBHOTO yeTpoiicTsa (104) st cBssu ¢ ycrpoiicteom (102),
TeHEePHPYIOLIMM a3p030IIb, BKIIOYACT IporpeccuBHoe BeO-npminoxkenne, PWA, (328). CoOcTBeHHOE TPHIIOKEHHE
(326) 3amyckaet BeO-Opay3sep (324) Ha mepcOHATBFHOM BBIYUCIUTEIBHOM ycTpoiicTBe (104), u BeO-Opayzep (324)
3amyckaer PWA (328), mpu atoM cobcTBeHHOE mpuiokeHue (326) mpenocraensier BeO-Opaysepy (324) pecype,
TIpUYEM 3TOT pPecypc BBI3BIBaeT 00paboTKy BeO-OpaysepoMm (324) BBI30OBa, MpHUHATOTO BeO-Opaysepom (324) mu3
PWA (328), mpennaznadeHHoro mns ycrpoiictBa (102), TreHepHPYIOIIETO a3po30ib, MOCPEICTBOM HANpaBICHUS
KOMaHIBl Ha OCHOBE BBI30Ba B cOoOCTBeHHOE mpmiokeHue (326). Komanma obecnednBaeT BO3MOXKHOCTH BBI30Ba
COOCTBEHHBIM MPHUIOKEHUEM (326) CBSI3H MIEPCOHATBHOTO BEIYUCIUTENBHOTO yeTpoiicTBa (104) ¢ yerpoiictom (102),

TeHEPUPYIOLIIM a3pP030JIb, HOCPEACTBOM OecripoBogHOTO coenuHeHus (116) cBsI3u Manoro pagnyca JeHCTBHS.
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KOH®UT YPUPOBAHUE ITEPCOHAJILHOI'O BBIYUCJIUTEJILHOI'O YCTPOUCTBA
JUIA CBA3H C YCTPOUCTBOM, TEHEPUPYIOIUM ARPO30JIb

OBJACTD TEXHUKH

Hacrosimmee um3o0pereHne OTHOCHTCS K  KOH(QUIYPHPOBAHHIO  MEPCOHAIBHOTO
BBIUUCJIUTEIBHOTO YCTPOMCTBA MJsl CBA3M C YCTPONCTBOM, TE€HEPUPYIOLIUM a3po30ib. B
YaCTHOCTH, HO HE€ MCKJFOUUTENIbHO, HACTOSIIee M300peTeHHE MPUMEHUMO K OeCrpOBOIHOMY
COEIMHEHHUIO CBSI3M MAJoro paauyca AeHCTBUS MEXIy IEePCOHAIbHBIM BbIYUCIUTENbHBIM
yCTPOMCTBOM U YCTPOICTBOM, I€HEPUPYIOLIUM a3P030Jb, TAKUM KaK NEPCOHAIBHOE YCTPONHCTBO

IUTSL BIBIXAHUS, WU 3JIEKTPOHHAS curapera (Wn e-Curapera).

IIpennoChIKY CO3JTaHMS H306DeTeHI/I$I

IlonynspHOCTP W TNpPUMEHEHHE KYPUTEIbHBIX YCTPOWCTB CO CHIDKEHHBIM WIIH
MOAN(PHUIMPOBAHHBIM PHCKOM, TaK)K€ M3BECTHBIX KaK 3JIEKTPOHHBIE CUTAPEThI, UCTIAPUTENN WUITH
YCTPOHCTBA, TEHEPHUPYIOLINE a3P030Jib, OBICTPO BBIPOCIIO 32 MOCIEIHHE HECKOJBKO JieT. Takue
yCTpPOICTBa, TEHEPUPYIOLINE a3po30Jib, MPEAOCTABISIIOT ajJbTEepPHATUBY TpPaJAULIUOHHBIM
Taba4HBIM TPONYKTaM, TAaKUM KaK CHrapeThl, CHrapbl, CHUrapwibl UM TabauHbli Xryr. B
IPOTHUBOIOJIOKHOCTh TOPEHHIO Tabaka, Kak B TPAJUIIMOHHBIX TA0AUHBIX MPOAYKTAX, OHU OOBIYHO
HArpeBaroT, UJIH I'PEIOT, BEIECTBO, CIIOCOOHOE 00Pa30BbIBATH A3P030JIb, C LIEJIbI0 T€HEPUPOBAHUS
a3po30Jisl AJis BIbIXaHUS.

BONBIIMHCTBO yCTPOMCTB, TEHEPUPYIOIINX a3p030Jb, COAEPIKAT HEKOTOPYK (opmy
SJIEKTPOHHOM CXEMbI YIPABJICHUs, OOBIYHO COMEpIKAILIEH MPOCTON MPOLECCOP BBIYUCIUTEIbHON
MAaIIUHbBI, KOTOPAast TIO3BOJIIET MOJIb30BATEII0 YIIPABISTh pabOTON YCTPOWCTBA, TEHEPUPYIOLIETO
a3po30sib. OHAKO YNpaBJIEHUE YCTPOMCTBOM, F€HEPHPYIOIIUM a3pP030Jib, OOBIYHO BBINOJIHSIOT
TOJIBKO JIOKAJIbHO, IyTeM HENOCPEACTBEHHOIO B3aUMOEHCTBUS IOJb30BAaTeNls C CaMHUM
YCTPOHCTBOM, TE€HEPHPYIOIIUM a3P030Jib, HATIPUMED, MPH MOMOIIHU TOJIb30BATEBCKUX PAbOUNX
KHOIIOK WJIM IPYTUX MOJIb30BATENbCKUX 3JIEMEHTOB YIIPABIEHUS HA YCTPONCTBE, T€eHEPUPYIOIEM
a’3po30Jib, W WHTEPIPETAlNU 3HAYCHUS WHIWKATOPOB, Takux kak cweroxmonbl (LED), Ha
YCTPOHCTBE, TE€HEPUPYIOIIEM a3po30Jib. JTO OrPaHUYMBAET T'HOKOCTb, C KOTOPOH MOXHO
YIPaBIATh yCTPONCTBOM, F€HEPUPYIOLHM a3p030J1b. DTO TAK)KE O3HAYAET, UTO U3TOTOBUTENDb WU
MOCTABIUINK YCTPONCTBA, TEHEPHUPYIOIIETO a’po30Jib, CIad0 B3aUMOIEHCTBYET C YCTPOHCTBOM,
TeHEepPHUPYIOIIUM a3p030Jib, KOTAA OHO HAaXOIWUTCS BO BIAJeHUM nojib3osarens. IIporpammuoe
obecnieueHue, paboTaroliee Ha YCTPOHCTBE, HEJIb3sl JIETKO OOHOBUTD, M HEJIb35I JIETKO BBITIOJTHUTH
TEKyLIMH KOHTPOJIb MCHOJb30BAHUS YCTPONCTBA, I'€HEPUPYIOLIETO a3pO30Jib, AJIA YIy4LIEHHs

BIIEYATJIEHUH ITOJIb30BATEINS.
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Jlnst obecriedeHnst BO3SMOXKHOCTH COOOIEHHS TOTPEOUTENBCKOTO YCTPONUCTBA, TAKOTO KaK
YCTPOMCTBO, TeHEepPHpYIOIlee ad’po30jb, C MEPCOHANBHBIM BbIUHUCIUTEIbHBIM YCTPOHCTBOM
JIOCTYTHBI GECTIPOBOMIHbIE COEMHEHHs CBA3M Majloro paauyca jeiicTus, Takue kak Bluetooth®,
CoennHeHME 3TOTO TUMA MOXKHO UCIIONIb30BATh AJIs1 00eCTIeueH s BO3SMOKHOCTH O0J1ee CII0KHOTO
YIpaBJIeHUS] MOTPEOUTENBCKUM YCTPOHCTBOM MOCPEACTBOM IEPCOHATIBHOTO BBIYHCIUTELHOTO
YCTPOWNCTBA.

OOBIYHO OTEpALHOHHASI CHCTEMA TIEPCOHAIBHOTO BBIYHCIUTENLHOTO YCTPOHCTBA, MHOTIA
COBMECTHO C COOTBETCTBYIOIIUM IpaiiBEpOM, yIpaBiisieT OeCIPOBOAHBIM COEAWHEHUEM CBSI3U
Majioro paauyca JAeHCTBUS, HO cama 1o cebe He objerdaer ympasiieHHe MOTPEOUTETHCKUM
ycrpoiictBom. Ckopee, s OOJerdeHusl yrpaBlieHUs MOTPEOUTETbCKUM YCTPOHCTBOM
MOCPEACTBOM OECTPOBOJHOIO COEQUHEHHs CBS3M Majioro paaudyca [eWCTBHs, KOTOPBIM
yOpaBisieT  OMEpalOHHAs CHCTeMa, TpeOyrTCs  CHEeLHATU3UPOBAHHBIE  MPHIIOKEHUS,
BBIMIOJHEHHBIE C BO3MOKHOCTBIO BBIMOJHEHHUS Ha MEPCOHAIBHOM BBIYHUCIIUTEIBHOM YCTPONCTBE.
Tak kakx MHOrME TMEPCOHAJbHBIE BBIYUCIUTEIbHbIE YCTPOHCTBA MOTYT 3aMyCKaTh JIMIIb
OrpaHUYEHHbBIN AMANAa30H MPUIOKEHUH, MOYKHO CTOJIKHYTHCSI CO 3HAYUTEIbHBIMU TPYAHOCTSMH
NP TIOMBITKE MPEAOCTABICHHS €IUHOT0 MPUIIOKEHNUS, padOTAIOIIEero Ha HEKOTOPOM JTHANa30He
pasHBIX TMEPCOHANBHBIX  BBIYHCIUTENBHBIX  YCTPOWCTB  IJisi  OOJerdeHHst  yNpaBieHUsS
NOTPeOUTENBCKUM YCTPOMCTBOM U, B TO K€ BPEMsi, BHIIIOJHEHHOTO C BO3MOXKHOCTBIO JTOCTYIA K
0ecrpOBOTHOMY COEIMHEHHIO CBSI3M MAJIOrO pajuyca IeHCTBHUS, YIPaBIIEMOrO pPasHbIMU
OTePAIIMOHHBIMU CHCTEMAaMH M/MJIM COOTBETCTBYIOIINM JpaiiBepoM. YaCTUYHO MPUUUHOMN 3TOr0O
SIBJSIETCSI Pa3HbIE SKCIUTyaTAlIOHHbIE TPeOOBAHUS Pa3HBIX MEPCOHAJBHBIX BBIYHCIHTENBbHBIX
YCTPOMCTB, TAKUX KaK IEPCOHAbHBIE BBIYUCIUTENIbHBIC YCTPONUCTBA C PA3HBIMU ONEPALIMOHHBIMU
cucremamu, Hanpumep macOS®, Android® umu Microsoft® Windows®. ITpudunoii 5Toro Takske
SIBJISIFOTCSl OTPAaHMYEHUs], HAKJIaJbIBaEMble MTPOM3BOJUTESIMH U TIOCTABIIUKAMHE TE€PCOHATbHBIX
BBIYHCJIUTENIbHBIX ~ YCTPOWCTB B  OTHOIIEHHHM TMPWJIOKEHHUH, KOTOpble OHH TO3BOJSIOT
yCTaHABJIMBATh HA WX MEPCOHAJBbHBIX BBIYHCIMTENbHBIX YCTPOMCTBAX, HAMPUMED, C TIOMOLIBIO
Apple® App Store, Google® Play™ App Store nmn Windows® Store, kaxmoe n3 KOTOpbIX Tpedyer
OT TIPWJIOXKEHUH YIOBJETBOPEHUSI OMpPEAEIeHHbIM (pa3HbIM) KPUTEPUSM Ui OHOOpEeHHs HUX
BKJIFOYEHHUS B Mara3uH U, TAKUM 00pa3oM, 00ecreueH s JOCTYTHOCTH JJIsl [TOJIb30BATEIEH.

Llenbro HAaCTOSIIIErO N300PETEHNS SABIISIETCS IPEOIOJICHNE BBIIIEOMICAHHBIX MIPOOIeM.

Cy1iHOCTb H300peTeHust

ACTeKThI HACTOSIIIEro N300peTeHNs 3JI0KEeHBI B IpUiiaraeMoit popmyie n300peTeHusl.
CormacHo TmepBOMYy acHeKTy HACTOSIIEro H300peTeHHs MpenyCMOTPeH Crocod

KOH(UIypUPOBaHUS NEPCOHAIBHOIO BBIYUCIUTENBHOTO YCTPONUCTBA JUJISl CBSI3U C YCTPOMCTBOM,
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T€HEPUPYIOIIUM a3pP030JIb, MOCPEICTBOM OECIPOBOJHOIO COECAMHEHUS CBS3M MAJOro paamnyca
OEVCTBYSI, MPHU STOM CIIOCO0 BKJIFOYAET:

3ammyck COOCTBEHHBIM IPHIIO’KEHHEM BeO-Opay3epa Ha MEPCOHATIBHOM BBIUYHUCIUTEIBHOM
YCTPOUCTBE;

3amyck BeO-Opay3epoMm mporpeccuBHOro BeO-mpuioxenus, PWA, Ha mnepcoHaibHOM
BBIYHUCIIUTEIIBHOM YCTPOHCTBE; U

NPEAOCTaBlIeHHe COOCTBEHHBIM MNPHIIOKEHHEM BeO-Opay3epy pecypca, BbI3BIBAIOIIErO
00paboTky BeO-Opay3epoM BbI30OBa, NMPUHATOTO BeO-Opay3epom u3z PWA u npenHa3Hau4e€HHOTO
IUISl YCTPOKMCTBA, TEHEPHUPYIOLIETO a3PO30Jib, IyTEM HAIpPaBICHHUS B COOCTBEHHOE MPUIIOKEHHUE
KOMAaHJIbl HA OCHOBE 3TOT0 BbI30BA, KOTOPAs BBI3bIBAET BbI30B COOCTBEHHBIM MPHIIOKEHHEM CBSI3H
NEPCOHAILHOTO BBIYHCIHUTEIBHOTO YCTPOMCTBA C YCTPOHCTBOM, TE€HEPUPYIOIIUM a3pO030Jib,
NOCPENCTBOM OECTIIPOBOAHOTO COSIMHEHHSI CBSI3H MAJIOTO paguyca IeHCTBHSL.

IMocpencTBoM mpenocTaBiieHus pecypca Bed-0pay3epy cOOCTBEHHOE MPHIIOKEHUE MOKET
U3MEHSTh (PYHKIIMOHUpOBaHUEe BeO-Opaysepa win PWA. B wacTHOCTH, 3TO MOXKET MO3BOJIHTH
PWA B3auMonelcTBoBaTb € MEPCOHAIBHBIM BBIMUCIMTENbHBIM YCTPOWCTBOM, HampuMep,
OMEPAIlIOHHON CHUCTEeMOH WJIM KOHTPOJUIEpOM  OECHpOBOAHON  CBSI3W  MMEPCOHAJIBHOTO
BBIYHMCIIUTENIBHOTO YCTPOHCTBA, TAKMM 00pa3oM, 4TOOBI HAMPSIMYIO YIPaBIATH OECIPOBOAHBIM
COEIMHEHHUEM CBSI3U MAJIOTO paguyca IeHCTBHSIL.

HeoOs3aTenpHo, ykazaHHBIN pecypc BKIIOUAET UCITOIHAEMbIH BBIMUCIUTEIbHON MaIIMHON
KOJI, 3aIar0LIHii onepaiu BeO-Opay3epa. McrnomHsieMblil BBIMUCIUTENBHON MAIIHHON KOJT MOJKET
IpenCcTaBIsTh co00it JavaScript®.

HeoOsi3aTenbHO, yka3aHHAash KOMaHAA BKJIIOYAET KCIIOJNHSEMbIH BBIYHUCIUTEBHON
MAIIMHOW  KOJ, 3aJalUIUil  omepanuu  COOCTBEHHOTO  MPWJIOKEHHs.  VCHOHsIeMbIid
BBIUMCJIUTEIbHOW MAIIMHON KOJI MOKET MPEeACTaBIATh codoit kom Swift.

Heobsi3aTenbHo, pecypc npeacrapisieTcs: B Buae o0bekra BeO-Opaysepa.

Heobsi3aTenbHo, pecypc npeaocTasisieTcst B 00beKTHON Mojenu qokyMeHTa PWA.

HeoOs3aTenbHO, COOCTBEHHOE  NPUJIOKEHHE  BBI3BIBAET  CBSA3b  MEPCOHAIBHOTO
BBIYMCIUTENIBHOTO YCTPOWCTBA C YCTPOHCTBOM, TE€HEPUPYIOIIUM a3p030Jib, IOCPEACTBOM
0ecrpOBOHOTO COEAMHEHHs CBS3M MAJIOrO panuyca OeHCTBHs MyTEM CBSI3H C KOHTPOJUIEPOM
OecrpOoBOIHON CBSI3U MEPCOHAIBHOTO BBIUHUCINUTENBHOTO YCTPOICTBA.

HeoOs3aTenpHO, 0OecrpoBOIHOE COEOUHEHHWE CBSI3M MAJIOro  paanyca JeHCTBUSA
npexacrasisieT coboii coennnenne Bluetooth®.

HeoOs3aTenbHO, BBI30B NpeHa3HAUEH JIJIsl HHULIMUPOBAHUS OECIIPOBOIHOM CBSI3U MAJIOTO
paguyca IEeHCTBHSI C YCTPOMCTBOM, F€HEPHPYIOLIUM a3p030Jib, U B OTBET Ha BBI30OB COOCTBEHHOE

MPWIOKEHHE BBIOJIHEHO C BO3MOXKHOCTBIO BO3Bpara B BeO-Opaysep wuaeHtuduxaropa
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NOTPeOUTETBCKOrO YCTPOICTBA, MPUHSITOTO U3 YCTPONHCTBA, TEHEPUPYIOLIETO a3PO30JIb.

HeoOs3aTenbHo, naeHTHUKATOP MOTPEOUTEIBCKOTO YCTPOHCTBA MPENCTaBiIseT CoOOMH
anpec yrpasneHus noctynoM k cpene (MAC-anpec) s yCTpoicTBa, FeHEPUPYIOLIETO a3P030JIb.

HeoOs3aTenbHo, criocod AOMONHUTENBHO BKIIKOYAET 3aMyCK BeO-Opay3epoM MpHIIOKEHHs
PWA c¢ wucnonb3oBannem @aiiioB miasi PWA, 3arpykeHHbIX C BeO-cepBepa WM JIOKAJIBHO
XPaHALMXCA B IEPCOHAIBbHOM BBIYHMCIUTENBHOM YCTPONCTBE, 3a CUET 4Yero, AAXE €eCIH
MEPCOHAJIBHOE BBIYUCIUTEIPHOE YCTPOICTBO B HACTOSALIMII MOMEHT HE MMEET IMOJKJIIOUEHUs K
uHTepHeTy, PWA mo-mpekHeMy MOXeT padoTaTh NpPU YCJIOBHU HAJTUYUS BO3MOMKHOCTH
nonyueHust aiinos anss PWA 13 TokaabHOTO XpaHUIHINA TAHHBIX Ha YCTPOHCTBE.

Heobsi3aTennbHO, TEpPCOHANBHOE BBIMUCIHUTEIBPHOE YCTPOWCTBO MPEACTABISET COOOH
MOOWJIBHOE TEPCOHAJIBHOE BBIYHCIUTENbHOE YCTpoHCTBO. OHO MOXKET MPEeACTaBiIATb COOOH
cMapT(OH WIH IJIAHIIET.

CormacHo nApyromMy acmekTy HacCTOSIIIEro H300pETeHHs] NPEAYCMOTPEH Crocod
KOH(HUTYypUPOBaHUS NMEPCOHATBHOTO BBIYUCIUTEIBHOIO YCTPOMCTBA JISI CBSI3U C YCTPOHCTBOM,
T€HEPUPYIOIIUM a3pP030Jb, MOCPENCTBOM OECIPOBOJHOIO COESAMHEHUS CBS3M MAJOro paanyca
OEUCTBHSI, TIPU STOM CIIOCOO BKJTFOYAET:

3ammyck COOCTBEHHBIM IPHIIOKEHHEM BeO-Opay3epa Ha NMEPCOHATIBHOM BBIUHCIUTEIBHOM
YCTPOMCTBE;

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpruiockeHus, PWA, Ha mnepcoHaJbHOM
BBIUUCJIUTEIbHOM YCTPONCTBE;

BbI30B IpuwiokeHHeM PWA  yCTaHOBIEHHSI TNEPCOHAJbHBIM  BBIYUCIUTEIbHBIM
yCTPOHCTBOM OECIPOBOAHOTO COEIMHEHHSI CBS3H MAJIOTO Payca IeHCTBUS C MOTPEOUTENIbCKUM
YCTPONCTBOM; U

COXpaHEHHe KOMAaHJ /WM JaHHBIX U Peaji3alliiil OXHOW MM HECKOJbKUX (DYyHKIHIt
PWA B xpanmnuime pmaHHbIX BeO-Opay3epa Tak, 4TO TOCJIE 3aKPbITUS M IOCIEIYIOIIEro
nepezamnycka BeO-Opay3epa COOCTBEHHBIM MpUJIOKEHHEM BeO-Opay3ep MOXKET H3BIIEKAThb U3
XPaHWININA JaHHBIX Opay3epa KOMaH/bl U/WJIH JaHHBIE IS PeaTU3alii OJHON MIJIM HECKOJIBKUX
bynkmiit PWA.

3a cuer xpaHeHus: HHGopMauu win (Hainyos st padbotel PWA B XpaHWIHINE TaHHBIX
Opay3epa, MepCOHAIbHOE BBIYHCIUTEIBHOE YCTPOMCTBO MOXKET SIBISITHCA IMPEUMYILIECTBEHHO
BBITIOJTHEHHBIM C BO3MOKHOCTBIO CBSI3M C MOTPEOUTENbCKUM ycTpoiictBoM. Hampumep, PWA
MOXeT OBITh 3aMyLIeHO U3 (aiioB, XpaHAIINXCS B XPaHWINIIE JaHHBIX Opay3epa, B OTCYTCTBHE
COEIMHEHUs CBsI3U C BeO-CEpBEPOM, M3 KOTOPOrO OOBIYHO NOCTYMHBI 3TH (aiinel, T. 6. PWA
MOXET JeHCTBOBaTh B AaBTOHOMHOM peXHMe. AHAJIOTUYHO, JOCTYNl K HH(pOpMaLuy,

o0ecrieunBarolel BO3MOKHOCTh (PpyHKIMOHUpoBaHUsE PWA, MoxeT ObIThb NMOJy4eH B MOMEHT
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3anycka PWA, a He mocne oxuiaHus yCTaHOBJIEHUS MOAKIIOUEHNs K MHTEPHETY UJIH U3BJICYEHMUSI
uH(popmaruu oTKyaa Ol TO HU OBLIO.

HeoOs3aTenpHO, KOMaHIbl W/ UM AaHHBIE A pean3alii OAHON wiu Oonee QyHKIMHA
PWA BKIIOYArOT HCHOJHSIEMbIH BbIMUCIUTENbHOM MamMHOW Kkox st paborel PWA.
HcnonHsieMblii  BBIMUCIUTENbHOW MAIIMHOM kox 1t padotel PWA wmoxer obecneunBarhb
BO3MOJKHOCTb 3amycka BeO-Opaysepom PWA, korna nepcoHambHOE BEIYUCIUTENBHOE YCTPOHCTBO
He MOAKJIIOYEHO K UHTEPHETY.

Heo0s3aTenbHO, KOMaHIbI W/MIM JNAaHHBIE JJIS1 PeaH3aluyd ONHOW uian Oonee GyHKUUH
PWA BxmouaroT nHGOPMAIHIO, MO3BOJISIIOLIYIO YCTAHOBUTH OECIPOBOJHOE COCAMHEHUE CBSI3U
MaJIOro paanyca NeHCTBHS C YCTPONCTBOM, Fr€HEPUPYIOINUM a3p030Jib. KoMaHIbl /uim naHHbIE
Ui peanu3anuyd OnHOW wim Oonee QyHkuuii PWA wmoryt comepxartbh HASHTH(PHUKATOD
NoTPeOUTEBCKOTO YCTPOHCTBA, U BbI3OB NpHIIOkeHHeM PWA yCTaHOBJIEHUS] TIEPCOHAIBHBIM
BBIYHCIIUTEIBHBIM YCTPOMCTBOM OECIIPOBOTHOTO COSIMHEHNS CBSI3U MAJIOTO paanyca IeHCTBUS C
yCTPOMCTBOM, I'€HEPUPYIOLIUM a3p030Jib, MOXKET BKJIOUATh H3BJIeUeHUE NpuiioskeHneM PWA
ueHTH(HUKATOpa MOTPEOUTENBCKOTO YCTPOHCTBA AJIs1 yCTPOHCTBA, TEHEPUPYIOIIErO a3PO30Jib, U3
XpaHWININA JaHHBIX BeO-Opaysepa.

HeoOs3aTenpHo, BbBOB  mpujoxkeHneM PWA  yCTaHOBJIEHHS  IEpPCOHAJIBHBIM
BBIYUCIIUTENIBHBIM YCTPOUCTBOM OECITPOBOTHOTO COSMHEHHUS CBSI3U MAJIOTO PaaNyca AeHCTBUS C
yCTPOMCTBOM, F€HEPUPYIOLIUM a3p030Jib, BKIIOYAET BbI30OB NpuiokeHneM PWA ynpasnenus co
CTOPOHBI COOCTBEHHOTO MPHJIOKEHHUS TEPCOHANBHBIM BbIYMCIUTENIBHBIM YCTPOHCTBOM C LIETIBIO
YCTaHOBJIEHHsI OECIIPOBOTHOTO COEMHEHUS CBS3H MAJIOTO paanyca AeHCTBHS C UCTIOIb30BAHUEM
UIeHTH(UKATOpA MOTPEOUTENBCKOTO YCTPOHCTBA IS yCTPOUCTBA, TEHEPUPYIOLIErO a3pO30JIb.

Heo0si3aTenbHO, Cr1oco0 AOMOJHHUTENBHO BKIIIOYAET:

BBI30B CKAHHPOBAHMS IEPCOHANIbHBIM BBIUHCIUTEIbHBIM YCTPONCTBOM Ha Hajludue
OJHOrO WM OoJiee YCTPOWCTB-KAHAMIATOB, TE€HEPUPYIOIIUX a3p0O30Jib, C HCIOIb30BAHUEM
NPOTOKOJIa OECTIPOBOIHON CBS3H MAJIOTO painyca ASHCTBUS, U

npueM HAeHTU(UKATOpPa MOTPEOUTENBCKOTO YCTPOWCTBA ISl KAKAOTO M3 OXHOTO HUIH
HECKOJIbKUX YCTPONCTB-KaHAUIaTOB, FeHEPUPYIOLIUX a3p030Jib, B OKPECTHOCTHU MEPCOHAIBHOTO
BBIYUCJUTEIBHOIO YCTPONCTBA.

HeoOs3aTenpHO, CKaHMPOBAHHWE HA HAJIWYHE OIHOTO WJIM HECKOJBKUX YCTPOMHCTB-
KaHAWJATOB, TE€HEPHPYIOLINX a3po30Jib, WHHUIMHPYETCS COOCTBEHHBIM MPUIIOKEHUEM.
[IpennoururensHO, mpueM uaeHTHGukaTopa (MaeHTH(HUKATOPOB) MOTPEOUTETBCKOTO YCTPOHCTBA
(YCTPOHNCTB) Uil OJHOTO WJIM HECKOJBKHX YCTPONCTB-KaHIMATOB, T€HEPUPYIOIINUX a3PO30JIb,
BBITTOJIHSAETCS] COOCTBEHHBIM MPUIIOKEHUEM.

HeoOs3aTenpbHo, Crmoco0 MOMONHUTENBHO BKIKOYAaET Iepenady Hu3 COOCTBEHHOIO
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npunoxenuss B PWA wunentudukaropa (MaeHTH(UKATOPOB) MOTPEOUTENBCKOTO YCTPOKHCTBA
(YCTPOHCTB) 11 OJHOTO MIJIM HECKOJIBKHUX YCTPOMCTB-KAaHANIATOB, TEHEPUPYIOIIUX a3PO30JIb.

HeoOs3aTtenbHo, Bb3OB  mpusoxkeHueM PWA  yCcTaHOBIEHUS  MEpPCOHAIBbHBIM
BBIYMCIIUTENIBHBIM YCTPOHCTBOM OECIIPOBOIHOTO COEMHEHNS CBSI3U MAJIOrO paanyca AeHCTBUS C
YCTPOWCTBOM, TE€HEPUPYIOLIUM a’3p030Jib, BKJIKOYAET OmNpeAeneHue npunoxkeHnem PWA
YCTPOMCTBA, T'€HEPUPYIOLIEr0 a’po30iib, C KOTOPbIM CIIEAYET YCTAaHOBUTH OECHpPOBOAHOE
COEMHEHUE CBS3M MAJIOr0 pajnyca ACWCTBUS M3 OOHOTO MK Oojiee yCTpONCTB-KaHAHIATOB,
TeHEePHUPYIOLINX a3PO30JIb.

HeoOs3aTenbHo, ompeneneHne yCTPOMCTBA, TE€HEPHPYIOLIETO a’po30Jib, C KOTOPBIM
CJIEIYEeT YCTAHOBHUTDH OECIPOBOJHOE COENMHEHHUE CBSA3HU MAJIOTO Paguyca IeHCTBHSI, BKIFOYAECT:

BBI30B OTOOPAKEHUS MEPCOHAIBHBIM BBIYUCIUTEIBHBIM YCTPOHCTBOM CITUCKA U3 OTHOTO
WJIM HECKOJIBKUX YCTPOMCTB-KaHINAATOB, TeHEPUPYIOIINX a3p030Jib; U

NPUEM TIOJIb30BATENILCKOTO BBIOOpAa ONHOTO W3 OIHOTO HJIM HECKOJIbKUX YCTPOMCTB-
KaHJM/1aTOB, TEHEPUPYIOIINX a3p030Jib, KaK YCTPONCTBA, FEHEPUPYIOLIEr0 a3po30ib, C KOTOPBIM
CJIEYEeT YCTAHOBUTH OECIIPOBOJHOE COENMHEHHUE CBSA3U MAJIOTO paguyca IeHCTBHSL.

HeoOs3aTenpHO, BBI30B OTOOpa)KEHHsI MEPCOHANBHBIM BBIYHCIUTENBHBIM yCTPOHCTBOM
CIIMCKA W3 OJHOTO WM HECKOJIBbKUX YCTPONCTB-KaHAWUAATOB, TNEHEPUPYIOLIUX a3p030Jb, Ha
NIEPCOHANILHOM BBIYUCIUTEIBHOM YCTPOHCTBE M MPUEM IOJIb30BATENBCKOrO BBIOOPA OHOTO U3
OJITHOTO MJIM HECKOJIbKMX YCTPONCTB-KaHAUAATOB, T€HEPUPYIOIIMX a3p030Jib, KaK YCTPOICTBA,
T€HEPUPYIOIIEro a3p030Jib, C KOTOPBIM CJIEAYET YCTAHOBUTH OECIPOBOAHOE COENUHEHHE CBS3U
MaJIoro paguyca AeHCTBHS, BBIIOIHAOTCS COOCTBEHHBIM MPUIOKEHHEM.

Heobs3atenpHo, crmoco®  OOMOJHUTENBHO BKJIOYA€T NPUEM B MEPCOHAIBHOM
BBIYMCIIUTEIBHOM YCTPOMCTBE W3 YCTPOWCTBA, TE€HEPUPYIOIIEro a’po30iib, HH(POpMaLUH,
XapakTepusyomei (yHKIIHOHUPOBAHNUE YCTPOHCTBA, TEHEPUPYIOIIEro a3po30Jib, TOCPEICTBOM
0ecrpOBOTHOTO COEAMHEHUSI CBS3M MAJIOTO painyca AeHCTBUS.

HeoOs3aTenbHO, Crmoco0  OMONHUTENBHO BKIKOYAET COXpaHEHHE HH(OpMAaIuH,
XapakTepusyrmel GyHKIMOHUPOBAHUE YCTPONUCTBA, T€HEPUPYIOIIETrO a3p030Jb, B XPAHIIIUINE
IaHHBIX BeO-Opaysepa.

HeoOs3aTenbHO, C€noco0  OMONHUTENBHO BKIKOYAET Iepenady  NepCOHAIbHBIM
BBIYUCIUTENBHBIM ~ YCTPOWCTBOM  HH(POpPMALWK, XapakTepusywomed (QyHKIHOHUPOBaHHE
YCTPOMCTBA, FEHEPUPYIOILETO a3P0O30Jib, B YIAJICHHBIN CEPBEP.

HeoOs3aTenpHo, mepen  mepenmadeil B yHalieHHbI  cepBep — MH(pOpManum,
XapakTepusyromeil (QyHKIMOHUPOBAaHHE YCTPOHCTBA, TI'€HEPUPYIOIIErO0 a3po30jb, CHOCOO
JIOTIOJIHUTEJIbHO BKIIFOYAET:

OonpeacjcHUC B NIEPCOHAJIbHOM BbIMHUCIUTCIIBHOM yCTpOﬁCTBe YCTAaHOBJICHHSI COCANHCHUS



7

C YAQJICHHBIM CEPBEPOM, MPEATIOYTUTECIIBHO IMYTEM ONPCACICHNA HAJTMYINUA OOCTyIld K UHTCPHETY
Y ONE€PCOHATIBHOI'O BBIYUCIUTCIIBHOT'O YCTpOfICTBa; u

B OTBET Ha ONPEACTICHUC OTCYTCTBHUA YCTAHOBJICHUSA COCAUMHCHHSA CBsA3U C YAAJICHHBIM
CepBEPOM B INEPCOHAIBHOM BBIYUCIUTEIBHOM YCTPOICTBE, — BBI3OB YCTAHOBKH COEIMHEHUS
CBSI3M MEXJy IEePCOHAIbHBIM BBIUNUCIUTEIbHBIM YCTPOHCTBOM M YIAJEHHBIM CEPBEPOM,
NPEANOYTUTENIBHO MyTEM BbI30BA JOCTYIA MEPCOHAIBHOTO BBIYHCIMTENBHOTO YCTPOMHCTBA K
UHTEPHETY.

Heobsi3arenbHo, €rnoco® OMOJHUTENBHO BKIFOUAET Tepenadyy U3 IePCOHAIbHOIO
BBIYHCIIUTENIHOTO YCTPOWCTBA B YCTPOMCTBO, TEHEPUPYIOIEE a’3po30Jib, HH(POpMAIMU IJist
YCTPOICTBA, TE€HEPHUPYIOLIErO a’p030Jib, MOCPEACTBOM OECMPOBOJHOIO COEIMHEHHS CBSI3H
MaJIoro paguyca JACHCTBUS, MNPENNOYTHTEIBHO NPU 3TOM HHGOPMAIUs Ul YCTPOWCTBA,
IEHePHUPYIOLIEro a’po30Jib, BKJIIOYAET OAHY WM HECKOJbKO YCTAHOBOK YCTPOMCTBA,
TeHEePHUPYIOIIEro a3PO30JIb U/ OOHOBJIEHHE POrPAMMHO-AIAPATHOIO O0ECTICUeHUsI.

Heobsi3atenbHo, OecrnpoBOOHOE COEOMHEHHE CBSI3M MAaJOro  paguyca IeWCTBHs
npeacrasisier coboit coenuHenune Bluetooth®, a wuaeHTHOUKATOPOM MOTPEOUTENBCKOTO
YCTPOMCTBA SIBJIIETCS aIpeC YIpaBIeHUs: JoCcTynoM k cpene, (MAC-anpec).

Heo0s3aTenpHo, coco0 AOMOJHUTEIBHO BKIFOUAET npueM (aiinos mist padorsl PWA u3
yIAJIEHHOTO CepBepa.

Heobsi3aTenbHO, TNEepCOHATBHOE BBIMUCIUTEIBHOE YCTPOWMCTBO TMPENCTABISIET COOOM
MOOMJIBHOE TMEPCOHANBHOE BBIMHUCIUTENBHOE YCTPOWCTBO, MPENNOYTUTEIBHO CMapTHOH WU
TUTAHIIET.

CorjacHo eme OJHOMY aCHEKTy HACTOSIIEro H300peTeHusi, MpenoCTaBIIsETCs
MIePCOHAJIbHOE BBIYHCIUTEIBHOE YCTPOWCTBO, BBIMOJHEHHOE C BO3MOJKHOCTBIO CBSI3U C
YCTPOMCTBOM, TEHEPUPYIOIIUM a3p030Jib, MOCPEACTBOM OECIPOBOAHOTO COEAMHEHUS CBSI3H
MaJjioro pazuyca AefCTBHUS, NPU 3TOM MEePCOHAIbHOE BBIYHCIUTENBHOE YCTPOWCTBO COMEPIKHUT
NPOLIECCOP,  BBIMOJIHEHHBI € BO3MOKHOCTBIO —BbI30BAa OCYIUECTBJICHUS MPOLIECCOPOM
BBILIIEONHCAHHOTO CIOCo0a.

Hanpumep, npouieccop MOXKET BbI3bIBATS!

3amycKk COOCTBEHHBIM MPHJIOKEHHEM BeO-Opay3epa Ha MepCOHAIbHOM BBIYUCIUTEIHHOM
YCTPONCTBE;

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpruioskeHus, PWA, Ha mepCOHAIbHOM
BBIYUCJUTEIBHOM YCTPOMCTBE,

BBI3OB MPUIIOXKEHUEM PWA YCTaHOBJICHUSA NnepCoOHAJIbHbIM BBIYHUCJINTCIIbHBIM
YCTPOICTBOM OECIIPOBOJHOIO COSIMHEHHS CBSI3U MAJIOTO pajuyca JeHCTBHSI C MOTPEOUTEIbCKUM

YCTPOMCTBOM, U
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COXpaHEHHe KOMaHJ W/WIM JaHHBIX Ui Pealu3allii OJHON MM HECKONbKHUX (YHKLUIT
PWA B xpanwiuiie AaHHbBIX BeO-Opayszepa Tak, 4YTO MOCJIE 3aKPbITHS U MOCIEAYIOLIEro
niepe3amnycka BeO-Opay3epa COOCTBEHHBIM NPUJIOKEHHEM BeO-Opay3ep MOXKET H3BJEKaTb U3
XPaHWINIIA JaHHBIX Opay3epa KOMaH/Ibl /MU JaHHBIE U PeaTn3aliii OJHON MM HECKOJIbKUX
bynkmii PWA.

B npyrom nmpumepe nporeccop MOXeT BbI3bIBATh:

3anycKk COOCTBEHHBIM MPHJIOKEeHHEM BeO-Opay3epa Ha MepCOHAIbHOM BBIYUCIUTEIHHOM
YCTPOMCTBE;

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpruioskeHus, PWA, Ha mnepCOHAIbHOM
BBIYHCIIUTEIHHOM YCTPOMCTBE; U

NPEAOCTaBIICHHEe COOCTBEHHBIM MPIJIOKEHHEM BeO-Opay3epy pecypca, BBI3BIBAIOIIETO
00paboTky BeO-Opay3epoM BbI30OBa, MPHUHATOTO BeO-Opay3epom u3z PWA u npenHa3Ha4Ye€HHOTO
IUIsl YCTPOMCTBA, M€HEPUPYIOLUEro a3po30Jib, MyTEM HAMpaBJIEHHs B COOCTBEHHOE MPHUJIOKEHHUE
KOMaH/1bl HA OCHOBE 3TOT0 BbI30Ba, KOTOPAsi BbI3IBAET BbI30B COOCTBEHHBIM MPUIIOKEHHEM CBSI3U
MEePCOHAJIBHOTO BBIYHCIUTENBHOIO YCTPOHCTBA € YCTPOMCTBOM, T€HEPUPYIOLIMM a3pO30Jib,
MIOCPEICTBOM OECIIPOBOIHOIO COEAMHEHHS CBSI3H MAJIOTO paanyca aeiCcTBuUS.

Cnenyer NpuHATH BO BHUMAHUE, YTO YKa3aHHBIE CIIOCOOBI MOTYT OBbITh IO MEHbBIIEH Mepe
YACTUYHO PEAM30BaHbl C HCIIOJb30BAHHEM MPOTrPAMMHOIO KOAA BBIYMCIMTENBHONH MALIHMHBL
CornacHo elie OHOMY acCIEeKTy HACTOSIIEro M300peTeHusi, TaKUM 00pa3oM, MPEeNOCTaBIISETCS
IpOrpaMMHOE 00eCTIeueHHe BbIYUCIUTEIbHON MALTHbI UJIH TPOTPAMMHBIH KO BBIUUCITUTEIbHON
MAIIMHBI, TPUCTIOCOOTEHHBIN U OCYLIECTBICHHs BBIIIEOMHCAHHBIX COCOOOB mpu 0OpadoTke
cpeactBamMu  00OpaOOTKM  BBIUMCIMTENBbHOW ~ MamuHbl.  [Iporpammuoe  obecrieueHwue
BBIYHCJIUTENIbHOM MAIIMHBI WM [POTPAMMHBIN KO BBIMUCIUTENBHON MAIIUHBI MOKET
MIEPEHOCUTHCS MTPU MOMOIIHM MAITHHOYHUTAEMOr0 HOCHUTEJISI JaHHBIX, B YACTHOCTH TOCTOSIHHOTO
MAIIMHOYMTAEMOr0 HOCHUTEJISl AaHHBIX, KOTOPBIN MPENCTaBisieT COOOH HOCHTENb TaHHBIX, HA
KOTOPOM KOJ BBIYHMCJIMTENIHON MAIIWHBI MOJKHO XPaHUTb MOCTOSIHHBIM OOpa3oM HIIH 10 €ro
nepesanucu. HocuTenb JaHHBIX MOKET MPENCTaBIsITh COOOH (HU3NYECKHiI HOCUTENb JaHHBIX,
TaKOHM KaK MHKPOCXEMa MOCTOSIHHOTO 3anoMuHaromero ycrpoiicrsa (ROM). AnbTepHaTUBHO OH
MOXET MpPEACTaBIsATh COo00M muck, Takoi kak wnugposoil Bumeoauck (DVD-ROM) wmm
SHEPrOHE3aBUCHMYIO KapTy MaMsTH, HApUMep (JIeli-HaAKOMUTE b WK KapTy MUHU-/MUKPO-SD.
OH MOKeT mpeAcTaBIsITh COOOH CHTHAJ, TAKOW KaK 3JIEKTPOHHBIA CHUTHAJ, MEpeaaBacMblil IO
NpPOBOJAM, ONTUYECKHIl CHTHAJ HJIM PAJMOCHUTHAJN, MepelaBaeMblii MOCPEACTBOM MOOMIIbHON
TEJIEKOMMYHHUKALIMOHHON CETH, HAa3eMHOH BELIATENIbHOH CeTH WJIM 4epe3 CIYTHHK, U T.IL
Hacrosiee nzo0pereHue Takke pacpoCTPaHsIeTCs Ha POLECCOP, BBIMOIHSIOIINUN IPOrPaMMHOE

obecrneueHre UiIu KOO, HAMPHUMEDP BBIMHUCIHUTCIIBHYIO MAIHWHY, BBIIIOJHEHHYIO C BO3MOXHOCTBIO



OCYIIECTBIICHHS BBIIIEONTUCAHHBIX CIIOCOOOB.

CormacHo eme OAHOMY acCHEeKTy HACTOSILIEro H300peTeHus, MpPeNOCTaBIIAETCS
MEPCOHAJIBHOE BBIYMCINUTENBHOE YCTPONCTBO, COMlEepIKalIee:

XPaHWIMILE JAHHBIX, B KOTOPOM XPAaHUTCSI KOMIBIOTEPHBIN MPOrPAMMHBIN NPOAYKT AJIs
OCYLIECTBIICHUsI CIIOCO0Aa,

uHTep@eiic 6ecrpoBOIHON CBA3HM MAJIOTO paxuyca NeHCTBIS, U

NPOLIECCOP BBIUUCIUTENIbHOW MAILIUHBI, BBIMOJHEHHBIH C BO3MOXKHOCTBEO 00paboTKH
KOMITBIOTEPHOT'O MPOTPAMMHOTI0O MPOAYKTA C LEJIbI0 OCYIIECTBICHHUS CIIoco0a.

[TprMeHeHe TEPMUHOB «IIPHUCIIOCOOJIEHHEY», «CEepPBEPY», KYCTPOMCTBO», IPOLECCOPY,
«uHTep(eic CBA3M» U T.1., KaK MPEAIoaraeTcs, sBisieTcs oOIKUM, a He YacTHBIM. B TO Bpems
KaK TPHU3HAKH HACTOSALIEr0 H300peTeHHs MOryT ObIThb pEealM30BaHbl C HCIOJIb30BAHUEM
OTAEJNbHOIO KOMIIOHEHTA, TAKOrO KaK BBIMUCIMTENbHAS MallMHA WM LIEeHTPaJIbHBII Mpoleccop
(CPU), oHH B paBHOH Mepe MOTYT OBITh PEaJM30BaHbI C UCTIOJIb30BAHUEM APYTHX IMOAXOISIINX
KOMIIOHEHTOB MJIN KOMOMHAIMK KOMIIOHeHTOB. Harpumep, oHH MOTyT OBbITH peasn30BaHBbI C
UCIIOJIb30BAHUEM aNMNapaTHO-PEAIM30BAHHOM LENMU WIW Lened, HanpuMep, HHTerpajlbHOU
MHKPOCXEMBI, M C UCIIOJIb30BAHIUEM BCTPOSHHOT'O ITPOrPAMMHOT0 00eCTieueHusl.

TepMuH «XpaHUIHILNE JAHHBIX Opay3epa» 03HaYaeT JaHHbIe, XpaHsIuecs B BeO-Opaysepe,
MOCPENCTBOM BeO-Opay3epa WiiH B CBSI3H € BeO-Opay3epoM Ha YCTPONCTBE KJIMEHTA/TOJIb30BATES
U TPOJOJDKAIOLINE CYLIECTBOBATh IOCJIE OKOHYAHMS CECCHM WJIM IpeKpalleHus paboTel BeO-
Opaysepa. XpaHuiuIne NaHHBIX Opay3epa OZHOIO THUIMA M3BECTHO KaK «JIOKAJIbHOE XPAHWIIUILE
IaHHBIXY». JlaHHbIE, XpaHAIUecs B XpaHWIHIIE AaHHBIX Opay3epa, WIN JIOKAJIbHOM XPAaHUIIUINE
JaHHBIX, ABTOMATHYECKH HE TMEepemaroTcsi B BeO-CcepBep IPU KAXKAOM 3arpoce WU
B3aUMOJICHICTBUHU C CEPBEPOM U HE MOTYT OBbIThb 3aIUCAHbI CEPBEPOM HAMPSMYIO (B OTJIIMYHE OT
JaHHBIX TUMa «cookie»). JlokampHOE XpaHWIWINE NaHHBIX OTJIMYAETCS OT CECCHOHHOTO
XPaHWININA JaHHBIX, KOTOPOE MPEACTaBJsieT cOOOM XpaHWJIMILNE AAHHBIX «OT Hayaylay, «IJis
OKHa» WJIH «JJIs1 BKJIAAKH» U HE MPOJOJIKAET CYLIECTBOBAHME IOC/IE OKOHYAHUSI CECCUU MU
3aKpBITHs BKJIAJKHU WINA OKHA. JIOKanbHOE XpaHUIULIE NaHHBIX AOCTyNHO, HanpuMmep, B HTMLS.
TepMHUHBI «XpaHUJIHIIE JAHHBIX Opay3epa» U «JIOKAJbHOE XPAHIIIHILE JAHHBIX) MPeJHA3HAUEHbBI
Kak o0IIue, a He YacTHbIE, BKIIOYAIOIINE HE TOJBKO JIOKAJIbHOE XPAHWINIIE JAHHBIX» B TOM
CMBICJIE, KaK 3TOT TepMHUH ucnonb3yercss B HTMLS, HO Takxke npyrue SKBHBaJEHTHbIE (OPMBI
XPaHWININA JaHHBIX Opay3epa WK JOKaJbHOrO XpaHWJIHINA JaHHBIX (HampuMep, aApyrue Gopmsl
BeO-XpaHUJININA JaHHBIX, TAKWE KaKk MHAEKCHas O6a3a nanHbix, Web SQL u t.11.).

TepMuH «a3p030/1b» 03HAYAET CUCTEMY YaCTHULI, AUCTIEPTUPOBAHHBIX B BO3JlyX€ WM rase,
HanpuMep, TyMaH, AbIMKY WK AbIM. COOTBETCTBEHHO, TEPMUH «OOpPa30BBIBATH a3PO30JIb» (MIIH

«1peoOpa3oBbIBaTh B a3p030Jb») O3HAYAEeT IpEeBpaliaTh B a3pO30Jib W/WIM AUCIEPTUPOBATH B
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Buzie a3po3ois. Cienyer OTMETHTD, YTO 3HAYEHNE TEPMUHA «a3p030J1b / 00pa30BBIBATH A3PO30JIbY
COMIacyercsi ¢ KaXIbIM W3 ONPEAENEHHBbIX Bbllle TEPMHUHOB «IIPUAABaThb JIETYy4ECTbY,
«pacTbUIATHY U «UCHapsAThY. Bo n30exanne pa3sHOYTEHUN TEPMUH «a3pO30JIb» UCTIONb3YeTCs IS
COIIACOBAHHOTO ONMCAHUS TYMaHAa WM Kallejb, COAEpP KallUX PAaclbUICHHBIE, YIETy4YeHHbIE WIN
UCIIAPEHHBIE YaCTHULbl. TepMHUH «a3pO30Jib» TaKKe BKJIIOUAET TyMaH WJIM KaIlld, COAEp Kallue
moOyr0 KOMOWMHAIMIO PACHBUICHHBIX, VJIETYYEHHBIX WM HCHApeHHbIX dacTul. B
MPEINOYTUTENBHBIX BAPUAHTAX OCYIIECTBJEHHUS a3p030Jib BKJIIOYAET KOHACHCALUIO a3pO30Js,
00pa30BaHHOIO MyTEM HCHAPEHUs JKUAKOCTH (MPEANOYTHTEIbHO COAEpIKaIled BEIeCTBO IJIs
o0pa3zoBaHUs a3PO30JIsl, TAKOE Kak pacTutenbHblid ruuepud (VG), nponmeHriaukons (PG) wim
ux cmecb (PG/VQ)), kortopast 3aTeM KOHAEHCUpPYeTCs ¢ 00pa30BaHHMEM KOHIEHCALMOHHOTO
a’3po30JIs, CONEp’KAINero Kalli MCIApeHHOHW JKUIKOCTH O4YeHb HeOONBIIOro pasmepa,
MPEANOYTUTENBHO HUMEKIINE OPUEHTUPOBOYHBIN NHMana3oH nuamerpoB 0,5—7 MHUKPOH, U B
KOTOPbIX B HJEAJIBHOM Cllydyae MaKCHUMaJbHBIH pasMmep Kamenb (IUIsI 1O MEHbIIeH Mepe
OOJIBPIIMHCTBA KameNb, Hampumep 0 NpuoamsuTenbHo 99 % kamenb) cocraBisier menee 10
MHUKPOH.

B pamkax HacTosIIEero JOKyMEHTa TEPMUH «yCTPONCTBO, FEHEPUPYIOLLEE a3PO30JIbY, WU
«QJIEKTPOHHAsl CUTrapeTay», MOXET BKJIOUaTb YCTPOMCTBO, BBINOJHEHHOE C BO3MOXKHOCTBIO
JIOCTaBKH TMOJB30BATENI0 MEPEMEHHOTO KOJIMYECTBA a’po30is (B YaCTHOCTH MEPEMEHHOTO
KOJIMYECTBA a3p030Jid 32 OAHY 3aTSDKKY B 3aBUCUMOCTH OT TaKWUX Bellel, KaK YCTAHOBKHU
YCTPOMNCTBA, ATUTEIBbHOCTD 3aTSXKKH, UHTEHCUBHOCTD 3aTSDKKH, @ TAK)KE OT IOJIb30BATENS U T. 1. ).
ITony4aemblit a3p030J1b MPEIIOYTUTEIBHO IPEACTABISIET COOOH KOHAESHCALMOHHBIN a3PO30JIb IS
BABIXaHUs. YCTPOWCTBO MpPEANOYTUTEIBHO SABJSAETCS MNEpeHOCHbIM. IIpeamoururenpHO
YCTPOMCTBO BBINOJIHEHO C BO3MOXHOCTBIO IO3UPOBAHUS IEPEMEHHOTO KOJIHMUECTBA a3PO30Jis BO
BpEMsI 3aTSDKKH B 3aBHCUMOCTH OT MOBEACHHS TIOJIb30BaTEIs (HAMPUMED, OCYINECTBICHUE OO
rIyOOKOH 3aTSKKH TMOJIb30BATENIEM MPHUBEIET K T€HEPUPOBAHHUIO YCTPOWCTBOM BO BPEMsl 3TOU
3aTSHKKU OOJIBIIErO KOJIMYECTBA a3PO30JIsi, UM KOTIa OH JIeTIa€T KOPOTKYIO JIETKYIO 3aTSIKKY ).

Crnenyer OTMETUTBD, YTO UCIIONb3YEMBIH B HACTOSIILEM IOKYMEHTE TEPMUH «COAEP KLU
O3HA4YaeT «IO MEHbLIeH Mepe 4acTUYHO cocTosimuil mu3». IloaToMy npu umHTEepnperauuu B
HACTOsILIIEM JOKYMEHTE YTBEP)KIEHUH, BKIIOYAIOINUX TEPMHUH «COAEpPKAIlIMiIl», TaKKe MOTYT
MPUCYTCTBOBATh MPU3HAKHU, OTJIMYHBbIE OT BBOJUMBIX 3TUM TEPMHHOM. POJCTBEHHBIE TEPMUHBI,
TaKhe KaK «COAEpKaTb» U «COMAEPKUT», CIelyeT HUHTEepPIpeTUpPOBaTh aHAJOTrM4HO. B pamkax
HACTOSIIETO JOKYMEHTa (pOpMa MHOKECTBEHHOT'O YHCIIa CYIIECTBUTENIBHOTO B CKOOKaX 03HAYAET
MHOKECTBEHHOE H/MJTH €AMHCTBEHHOE YHCIIO 3TOTO CYLIECTBUTENBHOTO.

Kaxaplil 13 npuBEAEHHBIX BBILIE ACIIEKTOB MOXKET COAepIKaTh JIFOOOH onuH miu Oonee

IMMPU3HAKOB, YIIOMSAHYTBIX B OTHOILICHHUU APYTrUX INPHUBCACHHBIX BbILIC aACIICKTOB.



11

HpeI[HOLITI/ITeJ'IbeIe BAPHUAHTBI OCYIICCTBJICHUSA OMNHCAHbI HUXKE TOJIbBKO B Ka4€CTBC

IpUMepa CO CChUIKON Ha MpuaraeMble rpaduiecKkrue MaTepHasbl.

Kpatkoe onucanue l"Da(bI/ILIeCKI/IX MaT€pHaJIoOB

Ha ¢wur. 1 npexncraBieHa NpUHLMIIMAIBHAS CXEMa CETH CBA3M  COIVIACHO
IPEANOYTUTEIBHOMY BAPHAHTY OCYIIECTBICHUS HACTOSILIErO N300PETeHNs.

Ha ¢ur. 2 npencrapieHa NpUHIKUIHAATIbHAS CXeMa YCTPOMCTBA, FEHEPUPYIOIIETO a3PO30JIb,
JEWCTBYIOLIETO B YKa3aHHOW CETH CBSI3H.

Ha ¢ur. 3 nmpencraBneHa mpuHUMNMATIBHAS CX€Ma MEPCOHAIBHOTO BBIYHCIUTEIHBHOTO
YCTPOMCTBA, NEUCTBYIOIIETO B YKa3aHHOM CETH CBS3U.

Ha ¢ur. 4 npencraBneHa npuHIUNHATIbHAS CXEMA YIAJEHHOTO CEPBEPa, NEHCTBYIOLIETO B
YKa3aHHOU CETH CBSI3H.

Ha ¢ur. 5 npencrasnena OlOK-cxema, Ha KOTOpOH W300pa)keH CroOcod MOATOTOBKHU H
3amycka MporpeccuBHOrO BeO-mpusiokeHusi (PWA) Ha mepcOHaIbHOM BBIYHCIUTEIHHOM
YCTPOMCTBE.

Ha ¢ur. 6A mpencrasieHa O10k-cxemMa, Ha KOTOPOH M300pakeH CIoco0 yCTaHOBJICHHS
0ecrpoOBOJHOIO COEAMHEHHs] CBA3M MAJIOr0 paguyca JeHCTBUA MEXIY NepPCOHAIbHBIM
BBIYMCJIUTENIbHBIM YCTPOMCTBOM U YCTPOUCTBOM, F€HEPUPYOLIUM a3PO30JIb.

Ha ¢ur. 6B mnpencraBieHo cxemarmueckoe H300pakeHHE YPOBHEH MPOrpaMMHOIO
o0ecrieyeHus Ha EPCOHAIBbHOM BBIYMCIUTEIBHOM YCTPONCTBE.

Ha ¢ur. 7 npencraenena Onok-cxeMa, Ha KOTOPOH M300pakeH Crocod MOCIEAyIIero
WHHULIMUPOBAHMS OECIPOBOIHOTO COEMUHEHMs CBS3M MAJOro paanyca AeHCTBUS MEXKIY
MEPCOHAJIbHBIM BBIUHUCIUTEIbHBIM YCTPOHCTBOM U YCTPONHCTBOM, FEHEPUPYIOLIUM a3PO30JIb.

Ha ¢ur. 8 mpencrasiena 0j0k-cxema, Ha KOTOpoil n3o0paskeH crnocod cOopa u nepenayu

uHpopmaruu 06 yCTpOHCTBE, TeHEPUPYIOLIIEM a3pP030Jib, B YAAIEHHBIN CepBep.

HOI[DO6HO€ OIMCaHHWEC NPEANOYTUTCIBLHBIX BAPHAHTOB OCYIICCTBJICHMA

Co ccbuikoii Ha ¢ur. 1, coriacHO NepBOMY BapHaHTY OCyIIecTBiIeHHUs, B ceTH 100 cBs3u
NEPCOHAIbHOE BBIYUCIUTENbHOE YCTPoHCcTBO 104 HaxXOmUTCS Ha CBSA3M C OJHUM MM Oojee
ycrpoiictBamu 102, reHepUpPYIOIIUMH a3p030Jb (KKIOE M3 KOTOPBIX MPENCTaBiseT coOOH
noTpeOUTENbCKOE YCTPOHCTBO). B mM300paskeHHOM BapHaHTE OCYINECTBJIEHHsS] NMEPCOHAIBHOE
BBIYMCIUTENBHOE YCTPONCTBO 104 MOTEHIMANBHO HAXOAUTCS Ha CBSI3U C YETHIPbMS YCTPONCTBAMU
102, renepupyromumu a3po3onb. KaHan CBSI3M MeEXIy MNE€PCOHATIbHBIM BbIUUCIUTEIbHBIM
ycrpoiictBoM 104 u kaxaeiM ycTpoiictBoM 102, reHepupyOImNM a3p0o30Iib, IPEACTaBISIET COO0H

OecnipoBogHOE coenuHeHue 116 cBA3M Manoro pamuyca AeWCTBHs. B HacrosiimeMm BapuaHTe
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OCyLIeCTBIeHUsI OecrIpoBOIHOE coerHeHre 116 CBsi3u Maoro paauyca qeiCTBUS NPEACTaBISET
coboii coemunenue Bluetooth®. B npyrux BapHaHTax OCyIIECTBIEHHS OECIIPOBOIHOE COCTHHEHHE
116 cBa3u manoro paguyca AEWUCTBHUS TNPENCTaBiIseT COOON COEOUHEHHE, PEaJn30BAHHOE C
UCTIOJIb30BAaHUEM OZTHOTO HIIM OoJjiee U3 cTaHAapToB MHCTUTYTa HHXKEHEPOB IO 3JIEKTPOTEXHUKE
u snekrponuke (IEEE) 802.11 (Wi-Fi®), undpaxpacnoro (MK) 6ecripoBOIHOIO COETMHEHHS,
coenuHenus ZigBee® M Kakoro-mm6o MHOrO aHAJOTMYHOTO COENMHEHHS. B OJHOM 4acTHOM
BapUAHTE OCYLIECTBICHHs OECHpOBOAHOE COEJUHEHHE CBS3M MAJIOrO0 paauyca JIeHCTBUs
npeacTaBisieT coOol coenwHeHne CBsizu OnmkHero pamuyca neiictBus (NFC). B NFC
UCTIONIB3YeTCs  JJIEKTPOMArHUTHAs HUHAYKLUUS MEXAYy JABYyMs pPaMOYHbIMM AHTEHHAMH.
Ycrpoiicta, nogaepxusaromue NFC, HampuMep nepcoHanbHOE BBIYUCIUTENBHOE YCTPONHCTBO
104 wu ycrpoiicteo 102, reHepupyromee a3’po30ib, OOMEHHBAOTCA HHPOPMALMEH C
WCTMOJb30BAHUEM BCEMHUPHO JOCTYNMHOW HEJIMLUEH3UPOBAHHOW PagUO4YacTOTHON MOJIOCH,
HanpuMep MPOMBIIIJIEHHOW, Hay4HOH 1 MenunuHckoil (ISM) monocer 13,56 MI'n. Ceszp NFC
onpenensiercss MeskayHaponHoi opranmanueit mo cranpaptusauuu (ISO) u OO0benuHEHHBIM
texanaeckuM komuteroM (JTC) MexnyHaponHoi snekTporexHuueckoir komuccnu (IEC). B
crangapte ISO/IEC 18000-3 mocturaroTcst CKOpPOCTH Mepenadu AaHHbIX oT 106 x6ut/c no 424
kOut/c. TloaTOMy YNMOMHHAHHE «Majior0 paanyca AEUCTBHUS» B KOHTEKCTEe OECIpPOBOIHBIX
coeauHeHuil 116 cBsi3u mManoro paauyca AEHCTBUS O3HAYAET BO3MOJKHOCTh MX MOJJEPKAHMS B
npenenax HECKOJbKUX METPOB, Hampumep 10 npudbiausurenbHo 100 MeTpoB, 0gHAKO OOBIMHO
meHee 10 MeTpoB, a B 1E€HCTBUTENBHOCTH, HanipuMep B koHTekcTe NFC — Menee 10 cm unm naxe
10 4 cMm.

IlepconanbHOE BBMUCIUTENBHOE YyCTpocTBO 104 Takke HAXOAUTCA HA CBS3U C
yaajneHHbIM cepBepoM 114 uyepe3 untepHer 112. B HacTosimieM BapuaHTe OCYLIECTBIICHUS
MEePCOHAJIbHOE BBIUUCIUTENbHOE YCTPONUCTBO 104 BBIMOJHEHO C BO3MOXHOCTBIO CBSI3H C
uHTepHeTOM 112 yepe3 Touky 110 nocryna. IlepcoHanbHOE BBIMUCIUTENBHOE yCTpOMCTBO 104
BBITIOJIHEHO C BO3MOXKHOCTBIO CBA3U ¢ TouykoW 110 pmocTtyma mocpencTBOM eIie OJHOro
OecnipoBogHOrO coenuHeHus: 118 cBsi3m Manoro paamyca nedctBus. B Hacrosimem BapuaHTe
OCYyINeCTBJICHHs] BTOpoe OecrpoBogHOe coenuHeHuwe 118 cBsi3u Mayioro paauyca IeHCTBUS
mpencTaBasier coboii coemuHenne Wi-Fi® B mpyrux BapHaHTax OCYyIIECTBIEHHS BTOPOE
OecripoBogHOe coenwHeHne 118 cBs3m Manoro paamyca AEWCTBHS MPENCTaBIsIET COOOM
coenunenne Bluetooth®, 6ecniposonnoe UK-coenunenne, coenunenne ZigBee® mmm kakoe-mibo
MHOE aHAJOrM4YHOE COelMHEHHEe. B HacrosleM BapuaHTe OCYLIECTBJIEHHUS MEPCOHAIbHOE
BBIYUCIUTENBbHOE YCTPOUCTBO 104 Takke BBINOIHEHO C BO3MOXKHOCTBIO CBA3U C UHTEpHETOM 112
yepe3 kaHas 120 cOTOBOH paguOCeTH ¢ UCIIOJBb30BAHUEM JJIsi OOeCTIeUeHHsl mepeaadn JaHHBIX

COOTBETCTBYIOIIETO CTAaHAApTa CBSA3M, TAKOro kak IymoOanbHas cucrteMa MOOHMIIBHON CBSI3H
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(GSM), VuuBepcanbHast MOOWIbHAs TelekoMMyHuKauuoHHas cuctema (UMTS) mnu cucrema
«lonrocpounoe pazsutue» (LTE). IlepconanbHOe BBIMUCIUTENBbHOE YCTPOHCTBO 104 0OBIMHO
BBIOMpAET CBA3b C HHTEPHETOM 112 Bpems OT BpeMeHH uepe3 BTopoe OeCIIpOBOIHOE COETMHEHNE
118 cBsA3u manmoro paauyca AeUcTBUst U TOYKy pocryma 110 wnm udepe3 xanan 120 coTosoi
PanuOCBsI3U B 3aBUCUMOCTH JJOCTYITHOCTHU U IPYTHMX KPUTEPUEB U MPEANOUYTEHUI.

B HacrosimeMm BapuaHTE OCYLIECTBJIEHHUSI MEPCOHANIBbHOE BBIYUCIUTENIBHOE YCTPONCTBO
104 npencraBinseT co00i MOOMIIBHOE BBIYMCIUTENILHOE YCTPONCTBO, B YACTHOCTH CMAPT(OH MO
yIIpaBleHHeM OINepaluoHHol cuctembl Android®. B apyrux BapHaHTax oOCyIIECTBIEHHs
NePCOHAJIbHOE BBIYUCIUTENbHOE yeTpoicTBO 104 mpencrasnser coboit cMapTQOH, MIAHLIETHOS
BBIYUCIUTENHPHOE YCTPONCTBO WIIM HOYTOYK TIOA YIIPABISCHUEM OMEPALIMOHHON CUCTEMBI JIF0O0TO
apyroro tuma, Takod kak 10S, Linux wmm Windows s mobmnpHbeix OS. B OonbpminHCTBE
BAPUAHTOB OCYLIECTBJICHUS] MEPCOHAIBHOE BBIUUCIHUTENBHOE YCTpPOUCTBO 104 BBIMOJHEHO C
BO3MOXXHOCTBIO CBsI3M 4epe3 KaHai 120 cCOTOBOM paguoceTd, U MO3TOMY IEPCOHAJIBbHOE
BBIUUCJIUTENIbHOE yCTporcTBO 104 MOxKHO Ha3biBaTh aboHeHTCkuM obopynoBanuem (UE). B
APYrMX BapUaHTax OCYILIECTBJIEHUs MEPCOHAIBHOE BBIYHMCIUTENBHOE yCTpoicTtBo 104
npeacTaBisieT CcoOOW HACTONBHBIN mepcoHanbHbIH  KommbioTep (PC), BBIMOTHEHHBIH C
BO3MOXKHOCTBIO CBsI3H 4epe3 umHTepHeT 112 mocpeactBom nposoxHoro coenuHenus Ethernet. B
TAKOM BapHaHTe OCyLIecTBIeHHUs coenuHeHne Ethernet mo cymecTBy aHaJOrH4HO BTOPOMY
coenuHeHuro 118 cBsi3u Manoro paguyca IEUCTBUS B TOM, YTO OHO, XOTsI U 4€pe3 MOCTOSHHYIO
JIMHUIO MJIM TPOBOAHOE, a He OECIPOBOAHOE, COEAMHEHNE, MOAKIIoYaeTcst K Touke 110 nocryma,
Harpumep, B (opMe IHUPOKOMOIOCHOTO MOJIEMa HJIH T.I1., a 4epe3 Hee — K UHTepHeTy 112.

Co ccputkoit Ha ¢ur. 2, momoOHO OOBIMHOMY BJEKTPOHHOMY MOTPEOHTETHCKOMY
YCTPOMCTBY, Kaxxaoe ycTpoicTtBo 102, reHepupyroliee aj’po30Jib, COAEPKUT LIEHTPAJIbHBIN
nporeccop (CPU) 202, 3anomuHaroiee ycrpoiictso 204, xpanwumine naHHbix 206, uatepdeiic
cBs13u 208, anTeHHy 210 1 mosp3oBaTebckuii HHTEPGeic 212, KOTOpbIE HAXOAATCS Ha CBSA3H IPYT
C IpyroM 4vepes WHHY 214 cBsA3H.

Ycerporicteo 102, reHepupymooliee a’po30yb, TakKe COACPKUT  KOMIIOHEHTBI,
TEHEPUPYIOLIUE a3PO30Jib, B YACTHOCTU HArPEBATEJbHbIN 3J1eMEHT 216 1 Monyib 218 pacxoaHbIxX
4acTel, KOTOPBI B HACTOSINEM BAapHUAHTE OCYLIECTBIEHUS COMAEPKUT JeTekrop 219 nna
OOHapy>KeHHsI BCTaBKH pacxomHOW enwHULbl 217 B Monynb 218 pacxomnsix dacteid. Cremyer
OTMETHTD, YTO B HACTOSIIEM BapHUaHTE OCYINECTBIIEHHs pacxonHas enuHuna 217 umeer dopmy
TaOAYHOTO CTEPIKHSI, WK MAJIOYKH, Kak Oosee moapoOHO OMUCAHO HIKE, U COAEPIKUT MYH/IIITYK,
HanpuMep (UIbTp, TakOH Kak aneraTHbIl (QUIBTP WM (UIBTP CO CKBO3ZHBIM OTBEPCTHEM,
TPaJAULIUOHHO HCIHONB3yeMbld B curaperax. CreayeT OTMETUTb, OJHAKO, YTO HEKOTOpPOE U3

OIHCAHHBIX HIDKE CIIOCOOOB NMPUMEHHMMBI K INOTPEOUTENBCKUM YCTPOWCTBAM JIPYTHX THUIIOB,
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KOTOpbIe OOBIYHO COAEpPKaT KOMIIOHEHTBI, OTHOCSINUECS K BBIYMCIUTEIbHONH MAIINHE, HO He
KOMIIOHEHTBI, T€EHEPUPYIOLIHE a3p030Jb, ycTporicTBa 102, renepupyromero a3po3oibs. [losTromy
CJIelyeT MOHUMATh, YTO B KOHTEKCTE STHUX CIIOCOOOB OMucaHHoOe yeTpoicTBo 102, reHepupyroiiee
a’po30Jb, TPEACTaBisAeT COOOH JMIIb OAMH TNpUMep IOAXOJAIIEro IMOTPEeOUTENbCKOro
YCTPOMCTBA IJIS1 HCIIOJIB30BAHMSI COBMECTHO C YKa3aHHBIMHU CIIOCOOAMH.

CPU 202 mnpencrasisier coOOi MpOLECCOp BBIYUCIUTENBHON MAIIMHBL, HAIPUMeEp
mMuKponpoueccop. OH BBINOJHEH ¢ BO3MOXHOCTBIO MCIIOJHEHUS] KOMaHJ, Hampumep B (gopme
UCTIOJIHSIEMOTO BBIYUCJIUTENIbHOW MAIIWHOW Kona, U oOpabOTKH NaHHBIX, Hampumep B (opme
3HaYeHUH U CTPOK, B TOM YMCJIe KOMaHJ U JaHHBIX, XPAHALIUXCS B 3a[IOMUHAIOIIEM YCTPOICTBE
204 wu xpanunuine 206 nanubix. Komanaer u panuble, ucnonasembie CPU 202, Bkmo4arOT
KOMAaH/IbI JUTsi KOOPAWHAIIMU PabOThI IPYTrUX KOMIIOHEHTOB yCTpoicTBa 102, reHepHupyroimero
a’po30Jib, TAKW€ KaK KOMAaHIbl M JaHHbIE Ui yrpamieHuss uHTepdericom 208 cBsizu u
NOJIb30BATENBCKUM UHTEpdeiicom 212.

3anomMuHaromiee ycTpoicTeo 204 pear30oBaHO B BUIE OJHOTO WM OoJiee OJIOKOB MaMSITH,
o0ecreynBarOINX OIMEepaTHBHOE 3anmoMuHaromee ycrpoiictBo (RAM) mns ycrpoiictea 102,
reHepUpPYIOIero aspo3osib. B n300pakeHHOM BapHaHTE OCYINECTBJIEHUS 3allOMHHAIOLIEE
ycrpoiicTBo 204 mpencrapisier coO0M HHEPro3aBUCUMOE 3aTIOMUHAIOIIEE YCTPONWCTBO, HATIPUMED
B popme RAM Ha kpucramie, uarerpuposanaoe ¢ CPU 202 ¢ ucnonb3oBaHHEM apXUTEKTYPhI
«cucrema Ha kpucramie» (SoC). OnHako B Ipyrux BapHaHTax OCYIIECTBJICHHUS 3alIOMHHAIOLIEE
ycrpoiictBo 204 sBnsiercs otaensHbIM 0T CPU 202. 3anomuHaroee ycrpoicTso 204 BBINOIHEHO
C BO3MOJKHOCTBIO XPaHEHUs KOMaHJ M JaHHBIX, UCTIOJHsIeMbIX U oOpabareiBaembix CPU 202.
OObuHO B JIEOOOW MOMEHT BPEeMEHH B 3allOMHHAIOIEM YCTpoiicTBe 204 XpaHATCS TOJBKO
BBIOpAHHbBIE 3JIEMEHTbI KOMAaH]] U JAHHBIX, KOTOPbIE 3a1al0T KOMAH/Ibl U JAaHHbBIE, CYIECTBEHHBIC
IUIst oniepaii yerpoicTa 102, reHepupyroLEero a3po30Jb, OCYLUIECTBIISIEMbIX B ONMPEIEJICHHBIN
MOMEHT BpeMeHU. MHaue roBopsi, KOMaH/bl U JaHHbIE XPAHATCS B 3alIOMUHAIOIIEM YCTPONCTBE
204 BpemenHo, moka CPU 202 BhINMONHSAET KaKOW-THOO0 OMpeneeHHbIH MPoLece.

Xpanmnmuine 206 AaHHBIX NPEAOCTABIAETCS KaKk OAHO Lenoe ¢ ycTpouctsoMm 102,
TeHEPUPYIOIIUM a3p030Jb, B (POpME SHEPrOHE3aBHCUMOIO 3aMOMHHAIOINErO YCTPOWCTBA.
Xpanwnuine 206 naHHBIX B OOJIBIIMHCTBE BAPUAHTOB OCYINECTBJICHUS SIBJISIETCS] BCTPOSHHBIM B
ToT ke kpuctai, yto u CPU 202 u 3anomuHaromee yctpoiictso 204, ¢ HCHOJIb30BAHUEM
apxutekTyprel SoC, Hampumep, MyTeM pealu3alyd B BHIE MHOIOKPAaTHO MpPOrpaMMHUpPyeMOi
(MTP) marpunsl. OpgHako B APYruUX BapUaHTaX OCYINECTBJIEHHs XpaHmuuine 206 maHHBIX
MIPECTaBIsIeT COOOM BCTPOSHHYIO WJIM BHEIIHIOW (uiem-namsth, win T.1m. B xpanwmmume 206
JaHHBIX XPAHATCS KOMAaHABl U JaHHBIE, UCTOJHseMble u oOpabateiBaemblie CPU 202. Dtu

KOMaHAbl U HAHHBIC XPAHATCA B XpPaHWJINIIEC 206 AAHHBIX MOCTOSHHO WJIKM MOJYNOCTOSHHO,
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HamnpuMep A0 mnepe3anucu. To €cTb KOMaHAbl U JaHHbIC XPaHATCA B XpaHwiuiie 206 AaHHBIX
nocTossHHO. OOBIYHO KOMaHBI U JaHHbIE, XpaHsmuecs B XpaHuuime 206 TaHHBIX, OTHOCITCS K
komaHzaam, 6asoBeiM st paborel CPU 202, unrepdetica 208 cBsi3M, MOJIB30BATEIBCKOTO
untepdetica 212 u, B 6osee obmem cMbicie, yecTpoiicTBa 102, reHepupyrOIIero a3po30Jib, a TAKXKe
NPUJIOXKEHUH, BBIMOJHAIOUINX BBICOKOYPOBHEBble (DyHKLMM ycTpoiicTBa 102, reHepupyroiero
a’po301JIb.

Hurepdeiic 208 cBsizu noanep:kuBaeT OECIPOBOAHYIO CBSI3b MAJIOTO paanyca IeHCTBUS, B
yacTHOCTH cBsa3b Bluetooth®. MuTepdeiic 208 CBSI3M BBITOIHEH ¢ BO3MOKHOCTBIO YCTAHOBIICHHS
OecnipoBogHOrO coenuHeHuss 116 CBSA3M Majnoro paamyca JAEHCTBUSL C TEPCOHAIBbHBIM
BBIYUCIUTENBHBIM ycTpoiicTBoM 104. UnTepdetic 208 cBsizu coeanneH ¢ anteHHOH 210, uepes
KOTOpYI0 OecrpoBO/HAs CBs3b MEPENaeTcsl W NPUHUMAETCS IOCPEACTBOM OeCIpOBOIHOTO
coenunenusi 116 cBsi3u manoro paguyca neictsus. OH TaK)Ke BBITIOJIHEH C BO3MOKHOCTBIO CBSI3H
¢ CPU 202 yepe3 muHy 214 cBs3u.

ITone3oBarenbckuit uHTEpdetic 212 comepxxut aucrien 220 u ycrpoiictso 222 BBona. B
STOM BapUaHTE OCYyIIeCTBIeHUs auciuieii 220 mpencraBisieT COOOW MHOMXECTBO OTHENbHBIX
MHIUKATOPOB, Takux Kak ceeronuossl (LED). B npyrux Bapuanrtax ocyuiectieHus aucruieii 220
npeacTaBisieT coOOH 3KpaH, Takod Kak skuakokpuctamumdeckwin mucrier (LCD) Ha
ToHKoruleHouHbIX Tpansucropax (TFT) mnu maucnnei Ha opranmueckux ceeromuonax (OLED),
WM PYTOH MOAXOoAAIMN qucruieii. YcrpoiictBo 222 BBOJA NPEACTABISAET COOO0H OAHY Miu Ooree
MOJIb30BATENbCKUX KHOIOK, BBITIOJHEHHBIX C BO3MOXKHOCTBIO TIPUBEIIEHNS B IEHICTBUE B OTBET HA
Ha)KaTue, MepeKIIOYeHNe MM NMPUKOCHOBEHUE MONb30BaTes. [10nb30BaTeNbCKuil HHTepdeic
212 BBINONHEH ¢ BO3MOXKHOCTBIO MPEIOCTABJICHUS MOJIb30BATENI0 YKa3aHUI NOJ yIPaBICHUEM
CPU 202 u mpuemMa BXOIHBIX CHUTHAJIOB OT MMOJIb30BATENS, a TAKXKE Mepedayd 3THX BXOIHbBIX
curHajnos B CPU 202 uepe3 mmny 214 cBs3u.

Yerpoiicteo 102, renepupyromee aj3po30jib, MOXKHO ONHCATh KaK IMEPCOHAIbHOE
YCTPOHCTBO JJIsl BIBIXaHUS, 3JIEKTPOHHYIO CHrapery (WM e-CUrapery), HCIapuTeNb WA
YCTPOWCTBO [JIsl MapeHHus. B OHOM YacTHOM BapuaHTE OCYILIECTBJIEHUs YyCTpoucTso 102,
TeHepUPYIOIIee a3p030Jib, MPENCTABIISIET CO0O0H yeTpoiicTBO HarpeBa Oe3 ropernust (HnB). Bee atu
yCTPOHCTBa OOBIYHO HArpeBarOT, WM T'PEIOT, BELIECTBO, CIOCOOHOE 00pa30BBIBATH a3PO30JIb, €
LIEJIbI0 TeHEPUPOBAHUS a3PO30JIs [UISl BABIXaHHS B MIPOTHUBOIOJIOKHOCTh TOPEHUIO Tabaka, Kak B
TPaIULMOHHBIX TAOAYHBIX MPOAYKTAX.

bonee mompoGHO, ycrporicteo 102, reHepupyromiee a’po30yib, BBIMIOJIHEHO C
BO3MOJKHOCTBK) HAarpeBa pacxoAgHOW eauHuubl 217, BCTaBIE€HHON B MOAyJb 218 pacXomHBbIX
4acTeH, C UCIOIb30BAHUEM CBSI3aHHOIO C HUM HArpeBaTesIbHOro 3jeMeHTa 216 s noaydeHus

BIIBIXaEMOI'0 a3p030Jis, WU Mapa, AJs BAbIXaHUS MOJb30BaTeseM. Moayne 218 pacxomHbIX
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JacTel B HACTOSAIIEM BapHaHTe OCYIIECTBICHHS NpeAHa3HAuUEH A IPUeMa PacXOJHON €MHHLIbI
217 B ¢Qopme cTepkHs, comepxkamero oOpaOoTaHHbIN TaOauHbI MaTepuan (Hampumep,
roppupoOBaHHBIN JHCT WIM OPHUEHTUPOBAHHBIE MOJOCKH OyMaru M3 BOCCTAHOBJIEHHOTO Tabaka
(RTB), nponuTaHHON >KUAKUM BELIECTBOM JJisi 00pa3oBaHus a3po30Jst). XKunkoe BeImecTso A
o0pa3oBaHust a’p0O30Ji1 B HACTOALIEM BAapUAHTE OCYINECTBJIEHUS COAEPIKUT PACTUTEIbHBINA
riunepuH (VG), HO MOKET mpeacTaBiATh coboit cMech nponuieHrnnkois (PG) u VG unu npyrue
YBJIQKHUTENH, Harpumep Beretod (1,3-mpomaHanont), UCTONb30BAHUE KOTOPOTO B HACTOSIIEM
BapUaHTE OCYLIECTBICHUS MOKET SIBJSATHCS MPEUMYyLIECTBEHHBIM, TaK KakK OH SIBJISETCS
3¢ (}eKTUBHBIM B HUKOTHHCOAEPIKALINX a3PO30JIbHBIX COCTABAX B HEKOTOPOM JHAINA30HE PA3HBIX
TEMIIEpPaTyp HarpeBaTeNbHOIO 3JIEMEHTA, MOCKOIbKY HACTOSIMIMM BapUaHT OCYILECTBICHMUS
NPEAOCTABIISIET IOJIb30BATENII0 BO3MOXHOCTh yIOOHOHW PEryarpoBKH pabodux TeMIepaTyp,
UCTIOJIb30BAaHNE TAaKHX YBIAKHHUTENEH, 3>(PQPEeKTHBHBIX B HEKOTOPOM [Hama3oHe padoumx
TEMIIEpaTyp, sBJseTCs noje3HbM. ClieyeT OTMETUTD, YTO 3TO MPEUMYIIECTBO NPUMEHHUMO KO
BCEM BHJIaM BAPHAHTOB OCYILIECTBIIEHHs (HAIIPUMEp, K €-CHrapeTaM, UCIapsOLIIM KUIAKOCTD, a
TaKXXe YCTPOWCTBAM, OTHOCSIIIUMCSI K THUITY YCTPOHCTB HarpeBa 0e3 ropeHusi) u, TaKUM 00pas3om,
IPEUMYILECTBEHHOE MTPUMEHEHNE BEreToNIa He OrPaHUYMBAETCs YCTPONCTBOM, F€HEPUPYIOLIEro
a’3p030J1b, KAKOTO-JINO0 KOHKPETHOTO TUMA. B HacTOsAIIIEM BapruaHTe OCYIIECTBIICHUS B PACXOIHOM
enunune 217 ucnone3dyercs VG, He comepkamnii Kakue-mub0 apoMaTU3aTOpPbl WJIM HUKOTHH.
BmecTo HUX OJHOBPEMEHHO C BELIECTBOM MJsi OOpa3OBaHUs a’po30Jsl HCMAPSAIOTCS JIeTydne
apoMaTU3aTOpbl U HUKOTUH, nonydeHHble n3 RTB, u oHM yBiekaroTCs B pe3yJbTHUPYHOLIMIMA
KOHJIEHCALIMOHHBIA a3p030Jib Al BIABIXaHUS MNoJb3oBareneM. OnHAKO B APYTruUX BapHaHTax
OCYLIECTBJICHHUsI pacxofHasi equHuua 217 comepKuT BewiecTBO Ui 0Opa3oBaHMs a’pO30Jis,
cozepikalllee HUKOTHWH U JIPyrHe apoMaTtu3aTtopbl. B 3Tux ciywasx pacxonaHas enuHuua 217
OOBIYHO CONEPIKUT APYTrOe TBEPAOE MOPUCTOE BEIIECTBO JJIsl BIIUTHIBAHUSI JKUIKOTO BEIECTBA JIJIsI
o0Opa3oBaHUsl a’pO30Jisi, HANpPHUMEP TMEHHBbIH COCTaB, OOpa30BaHHBIA W3 TeJeo0pa3yOLIEro
CPEACTBA M MOAXOMASIIETO CBA3YIOLIEr0, KOTOPOE MOXKET COAEPIKATh HITH HE COAEPIKaTh Tabak.

Monyne 218 pacxomHbIX HacTel comep:kHuT aerektop 219 ans oOHapykeHHs BCTaBKH
pacxonHoil enuHuUbl 217 B mMoaynb 218 pacxoanbpix wacteil. [lerektop 219 BeimosiHEeH ¢
BO3MOKHOCTBIO MICHTH(HKAIIMY THUIA PACXOAHON eanHuLbl 217, BCTaBieHHOW B Moayib 218
PacXOAHBIX YacTeH, U ONPENeSIEHHUs] TOrO, SIBJSETCS JU BCTaBJICHHAs pacxoaHas eauHuna 217
NOAXOAALIEH 1UIsi IPUMEHEHHUsI B 3TOM ycTpoiicTtse 102, renepupyromeM a3po30ib. B HacTosAmeM
BApUaHTE OCYINECTBIEHUs B MoayJe 218 pacxomHbIX dYacTell 3TO AOCTUIAETCS MyTEM
oOHapy>keHHs 3HAKOB (HarpuMep, OTIEYaTaHHOro MWTpuxxoaa uin Mukpocxembl RFID, merku
NFC u t.1.) Ha pacxomgHoi equHAne 217,

B anbrepHaTMBHOM BapuaHTE OCYLIECTBJIEHUs pacxofHas eauHuua 217 mpencrasisier



17

co00H KarcyJy, CoIep Kalnyro BEIIECTBO Ui 00Pa30BaHMs a3pO30Jis, XPAHSIIIEecs B pe3epByape,
U HCNApPUTENBbHYIO Kamepy, MpH IMOMOLIM KOTOPOH JKHUIAKOCTb W3 pe3epByapa HarpeBaeTrcs
HarpeBaTeJIbHBIM 3JIeMeHTOM 216 (Hanmpumep, py MOMOIIHU (PUTHIIA, SJIEMEHTa epeayv TeKyden
CpeAbl WM JO3UPYIOLIEro 3JIEMEHTa, MePEeHOCSIEro HeOObIIYIO 03y SKUAKOTO BEIeCTBa IJIs
o0pa3oBaHust a3pO30JI1 K HArPETOH MOBEPXHOCTH HCIAPEHUs], HArpeBaeMOi HarpeBaTebHbIM
sneMeHToM 216, u T.1.). IIpenanournrensHO, BEIeCTBO 11 00pa3oBaHus a3po30is cogepxut VG
w cMecb PG/VG cOBMECTHO ¢ HUKOTHHOM HM/MJIH apOMaTU3aTOPAMH.

B apyrom BapuanTe ocyiiecTBieHHs ycTpoilcTBO 102, reHepupyroiiee a’po30ib, HE
COZIEPIKUT HArPeBATEJIbHBIN 3JIEMEHT 216, HO BMECTO 3TOr0 AOCTABJISET SHEPTUIO B PACXOAHYIO
enuHuny 217, KoTopasi caMa COAEPIKUT HArpeBaTENIbHBIA 3JIEMEHT (HampuMmep, pacXOomHas
eIMHHLA TPEACTABJIIET COOOW «kapTomaiizep»). B sToMm ciydae kapromaiizep COHEpKUT
pe3epByap Ui JKUAKOCTH JUIS XPAHEHHUS BELIeCTBa JJIs1 0Opa3OBaHUS adpO30Jisi, KOTOPOE TaKKe
peanouTuTeNIbHo obpaszoBano m3 cmecu VG wiu PG/VG, COBMECTHO ¢ HUKOTHHOM W/ WA
apoMaTu3aTophbL

Tak:xe BO3MOXKHO, yCTpoicTBO 102, reHepupyrolee a3po30Jb, TOMOJHUTEIBHO COAEPKUT
KaICyJly, PacloOXEeHHYIO HUXE 10 MOTOKY OTHOCUTENBHO KapToMaiisepa WM UCIapUTEIbHON
KaMephl M CONEP KAy rpaHyibl 00padoTaHHOro Tabaka, MPUIAOIINE apOMAT W/ WIH HUKOTHH
KOH/ICHCALIMOHHOMY a3pO30JIF0 10 Mepe €ro MpOXOKACHMs uepe3 Karcyly Nepel BbIXOAOM M3
ycTporictsa 102, reHepupyIOLIEro a3po30Jib, AJIs BABIXaHUS MOJb30BATEIIEM.

YerpoiictBo 102, reHepupyrolnee a3po30iib, BBITOJIHEHO ¢ BO3MOKHOCTBIO BBITOJIHEHUS
MHOKECTBA TPOTPAMMHBIX MOAyJeH. DTH MpOrpaMMHbIE MOIYJH COAEPIKAT ONEPALUOHHYIO
cucremy 226, KoHTposuiep 228 GecnpOBOAHON CBSA3HM MAJOrO pajuyca ACUCTBUS U KOHTPOJLIEP
230 HarpeBaTebHOTO 3jieMeHTa. KaxapIii U3 mporpaMMHBIX MOAYJIEH BKIIFOUaeT HAaOOpP KOMaH/
IUIs BBIMIOJIHEHUS] OMHOUM wiu Oonee (yHkuumii ycrpoiictBa 102, reHEepHpYIOIIEro a’spo30Jib.
KomaHab! mpeaocTaBisiFOTCs B (pOpME UCTIOTHIEMOTO BBIYMCITUTENBHON MAIITHOM KOa, KOTOPBIH
XpaHUTCs B Xpanuuine 206 TaHHBIX W/UJTU 3alTOMHUHAIOIEM ycTpoiicTBe 204 u oOpabaTeiBaercst
CPU 202, unrepdeticom 208 cBS3M U MOJIBb30BATENLCKUM HHTepGericom 212.

B HacrosilmeM BapuaHTe OCYLUECTBJICHUS ONEpPALMOHHAs cucrema 226 MpeACcTaBJsIET
co0OH BCTPOCHHYIO OMEPALMOHHYIO CHCTEMY HIIH ONEPALIMOHHYIO0 CUCTEMY PEajbHOrO BPEMEHHU.
Takue onepanMOHHBIE CUCTEMBI ONTUMHU3UPOBAHBI Il COKPALICHUS 3aepKeK U O00ecTiedeHns
JYyYLINX BIEYaTIeHWH mnojb3oBaressa. OmnepaunonHas cucrema 226 yrpasisieT 0a30BBIMH
¢yHKUMAME anmapaTtHOro obecneueHus ycrpoiictBa 102, reHepupyOLIero as’po3oib, |
(YHKLMOHATBHBIME B3aUMOAEHCTBUSIMH MEKAY KOMIIOHEHTAMH amlmnapaTHOro o0ecTedeHus
ycrporictsa 102, reHepupyromero a3po30ib, 1 IPOrpaMMHBIMUA MOAYJISIMH.

KonTtposep 228 GecripoBOgHOMN CBA3M MaJOrO paanyca NEHCTBUS B MEPBYIO Odepenb
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BBIIIOJIHEH C BO3MOJKHOCTBIO ympaBieHus: uHrepdeiicom 208 cBsizu. OH BBIONHEH C
BO3MOYKHOCTBIO YCTAHOBJIEHHsI OECIPOBOAHOTO COENWHEHMs MAJOro pajinyca AEHCTBUS uepes
unrepgetic 208 cesi3u. B HactosmeM BapuaHTe OCYLIECTBJICHUS OECIPOBOAHOE COENHHEHUE
CBS3M MaJIOTo pajuyca JeiCTBUs peCcTaBseT coboil coenunenue Bluetooth®. CrnenoparesbHo,
KOHTpoJutep 228 OecripOBOAHOM CBA3M MAJIOTO paanyca AeHCTBUS BKIIOUAET KOMAHAbI COTIACHO
crannaptam GecripoBonHoii cesisu Bluetooth®, mocTynHeM Mo anpecy www.bluetooth.org, mpu
5TOM HauboJiee IMUPOKO PACIPOCTPAHEHHBIMH B HACTOSILIEE BPEMs SIBJSIFOTCS TEXHUYECKHE
ycnosusi Bluetooth 5.0.

Kontponnep 230 HarpeBaTeNbHOrO 3JIEMEHTA BBINOJHEH C BO3MOKHOCTBIO YIIPABJIEHUS
HarpeBaTeNbHbIM 3JeMeHTOM 216. OH BBINOJIHEH € BO3MOXKHOCTBIO TEKYLIEro KOHTPOJIS
KOJIMYECTBA SHEPrUM W MOIIHOCTH (T.€. CKOPOCTH IIOJAYM 3HEPTUH), MOJABACMbIX Ha
HarpeBaTeNbHbI 3JeMeHT 216, u TemmepaTypbl HarpeBaTeNbHOro siemeHta 216
(MPenmoYTHTENBHO IMyTEM TEKYLIEr0 KOHTPOJISI COMPOTHBJIEHHSI HATPEBATEIBHOTO 3JIeMeHTa 216,
KOTOpOE, KaK HU3BECTHO, H3MEHSETCA C TEeMIEpaTypod HarpeBaTeIbHOrO 3jeMeHTa 216
NPEABAPUTENIBHO ONpeNeTIeHHbIM 00pa3oM). XOTS B YaCTHOCTH B HACTOALIEM BapUaHTE
OCyLIECTBJIEHUs1 KOHTposuiep 230 HarpeBaTeIbHOIO 3JIEMEHTA BBIMIOJHEH C BO3MOXKHOCTBIO
nmpuemMa KOMaHJ Ha ACAKTUBALMIO WM aKTUBALIMIO MUCIOJIb30BAHMs HATPEBATEIBHOIO 3JIEMEHTA
216. (Cnenyer OTMETHUTh, YTO B TE€X BapUAHTaX OCYLIECTBJIEHMs, ITle caMo ycTpoicTtso 102,
TeHEPUPYIOLIEE adpPO30Jib, HE COAEP>KUT HArpeBaTEIbHBIM 5JIEMEHT 216, 1 BMECTO HEro MoAaer
SHEPrUI0 B HarpeBaTeIbHBINA 3JIEMEHT B pacxonHou exunuue 217 (Hampumep, kapTromaiizepe),
koHTposiep 230 HarpeBaTeIbHOIO »3JIEMEHTAa B3aMEH VYIPaBIsAeT MOAAa4Yell OSHEPIUuu B
HarpeBaTeNIbHBIN 3JIEMEHT B pacXOnHOM eaunue 217.)

Co ccputkoii Ha ¢ur. 3, mepcoOHATbHOE BIYUCIUTENbHOE yeTpoiicTBO 104 conepskutr CPU
302, 3anomuHarouiee yctpoictso 304, xpanwnume 306 naHHBIX, CheMHOe XpaHuiuine 308
naHHbIx, uHTEepdeiic 310 cBsas3u, anteHHy 312 u nmosp3oBarenbckuil uHTEepdeiic 314, koropbie
HaXOJATCA Ha CBSI3U APYT C APYroM uepes IuHy 316 cBs3u.

CPU 302 mnpexacrarisier co0OH MpOIECCOpP BBIYUCIUTEIBHON MAIIMHBL, HAaIpUMeEp
muKponpoueccop. OH BBIMOJHEH ¢ BO3MOXKHOCTBIO HMCIIOJIHEHHUsI KOMaH/I, HanmpuMmep, B Gopme
UCTIOJIHSIEMOTO BBIYUCIUTENPHOW MAaIIMHONH Koma M 00paOOTKHM NAaHHBIX, HANPUMEp, B BUAE
3HAYE€HUH WU CTPOK, B TOM YUCJI€ KOMAHJ U JAHHBIX, XPAHALIUXCS B 3aIIOMUHAIOIIEM YCTPOUCTBE
304, xpanunume 306 pganHbIX U cbeMHOM xpanwinme 308 panHbIX. KomaHnbl M naHHBbIE,
ucnojHsiembie u oopadareiBaembie CPU 302, BKIIIOYAIOT KOMaHIbI U JAHHBIE JJIsI KOOPAMHALINU
paboThl APYruxX KOMITOHEHTOB MEPCOHAJIBHOTO BBIYUCIUTENBHOTO yCTpoiicTBa 104, Takux Kak
uHTepdeiic 310 cBsa3u u nonszoBarenbckuii uaTEpdeiic 314. OHM Takke BKIFOYAOT KOMaH/bI U

JaHHbIE AJ1s1 pabOThl NPUIIOKEHUH HAa IEPCOHAIBHOM BBIUHCIUTENBHOM ycTpoiicTe 104.



19

3anomMuHaromee ycrpoictso 304 pear3oBaHO B BUIE OJHOTO WK OoJiee OJIOKOB MaMSITH,
obecrieunBarommx RAM 1ns mepcOHANBHOrO  BBIUHCIUTENBHOTO ycTpoiictea 104, B
n300payKEHHOM BapHaHTe OCYINECTBIEHUS 3allOMUHaro1Iee ycTpoiicTBo 304 npencrasnser coOoit
mukpocxemy namsatu Dynamic RAM (DRAM), uHTerpupoBaHHYH0 Ha MAaTE€pPUHCKOH Iuiate
NEPCOHALHOIO BbIUUCIUTENBHOTO ycTpoiictBa 104 nHapsny ¢ CPU 302. Opnako B Apyrux
BapMAaHTaX OCYILECTBJICHUS 3allOMHUHAOIEe YCTpoucTBO 304 mpenocTaBisieTcss OTAENBHO,
Harpumep, B uHTerpupoBaHHoM nakere ¢ CPU 302 unu B BUAE MOAKIIOYAEMOro OJIOKa MaMSITH.
3anomuHaromee ycTpoctBo 304 BBIMOJHEHO ¢ BO3MOXKHOCTBIO XPaHEHHs KOMaHA U JaHHBIX,
ucrioyiHsieMblx U obOpabateiBaembix CPU 302, OObuHO B JOOOW MOMEHT BpPEMEHH B
3aIMOMHHAIOLIEM YCTPOHCTBE 304 XpaHATCS JIULTh BBIOPAHHBIE 3JIEMEHTHI KOMaH U JAHHBIX, ¥ 5TH
BBIOpAHHBIE 3JIEMEHTHI 33/1aF0T KOMAH/Ibl U JaHHBIE, OTHOCALINECS K OMEPALUsM MTEPCOHAIBHOTO
BBIYMCJIUTENBHOTO ycTpoicTBa 104, OCylNECTBIIIEMBIM B ONPEAEICHHBI MOMEHT BPEMEHHU.
Hnaye roBops, KOMaHbl U JAHHBIE XPAHATCS B 3alIOMUHAIOLIEM YCTporcTBe 304 BpeMEHHO, NOKa
CPU 302 BbINONHSIET KaKOW-THO0 OMpeneIeHHbIH MPoece.

Xpanwmnie 306 naHHBIX NPEAOCTABIAETCS Kak OJHO LEJI0e€ € MEePCOHATBbHBIM
BBIYUCIUTENBHBIM ~ yCTpoiicTBOM 104 B (opMe >HEPrOHE3aBHCHMOrO 3allOMHHAIOIIETO
ycrpoiictBa. Xpanmnuine 306 HaHHBIX CONEPKUT OJIOK TaMSTH, OOBIYHO CONEpP KALIHiA
MOCTOSIHHOE 3arnoMuHaromee yctpoiicteo (ROM), dnem-namMsate uiau ObICTPOREHCTBYIOMIYIO
OydepHyl0O  MmaMsiTh, HWHTETPUPOBAHHYIO HAa  MATEPUHCKON  IUIaTeé  MEPCOHAIBHOIO
BBIYHMCJIUTEILHOrO ycrpoiictea 104, B nanHOM WILIIOCTPATUBHOM BAapUaHTE OCYILECTBIICHHUS
TaKkKe MPEeIyCMOTPEHO CheMHOe XpaHmuine 308 JaHHBIX, XOTS OHO HE SIBJIETCS 00S3aTENbHBIM.
Cpvemnoe xpanwmuime 308 naHHBIX TaKXke MPEACTaBIsieT CO0OM SHEProHe3aBUCHMOE
3aMOMHHAIOLIEEe YCTPOHUCTBO, OOBIMHO B (popme KapThl MUKPO-SD mim Kakoro-nubo HMHOTO
MEPEHOCHOTO yCTporcTBa Quieln-amsti. Xpanwiuine 306 TaHHBIX U CbeMHOe XpaHuuine 308
JAHHBIX BBIIOJHEHBl C BO3MOKHOCTBK) XPAaHEHUs KOMAHJ U JAAHHBIX, MCHOJb3YE€MBbIX
NEPCOHAIBHBIM  BBIUMCIUTENBHBIM ycTpoiicTBoM 104, KoMaHabl W AaHHBIE XpaHATCA B
xpaHuiuile 306 TaHHBIX U CbeMHOM XpaHmuilne 308 NOCTOSTHHO WM MOJIYMOCTOSAHHO, HAPUMED
1o nepesanucy. OOBIMHO 3JIEMEHTHI KOMAH/I M JAHHBIX BBIYNCIIUTENILHOW MAIIWHBI, XPAHSIIHAECS
B xpaHuiuile 306 naHHbIX U CbeMHOM XpaHunuiie 308 qaHHbBIX, BKIIOYAIOT KOMaH/Ibl U JAHHBIE,
CylIeCTBeHHbIE i1 0a30BOH pabOThI MEPCOHATLHOTO BRIYUCIUTEIBHOTO yCTpoicTBa 104, a Takxke
KOMAH/Ibl U JAHHBIE, KOTOPbIE OTHOCSTCS K MPUJIOXKEHUSAM, YCTAHOBJICHHBIM UJIN BBITOJIHEHHBIM
C BO3MOKHOCTBIO YCTAHOBKH Ha MEPCOHAIBHOM BBIUUCIUTENBHOM ycTponicTee 104, B TOM yucie
TEM, KOTOPBIE BBITIOJHSIOT OMMCAHHBIE HUXKE CITOCOOBL.

Wnrepdeiic 310 cBa3u comepkut uHTEepdeiic OecripOBOIHON CBA3M MAJOro panuyca

AencTBUs 1 UHTepQeic COTOBOM pasnuoCBs3H, U OH COeANHEH ¢ aHTeHHOH 312. becnpoBonHoi
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uHTepdeiic Maoro paanyca IeiCTBHS BBIOIHEH C BO3MOKHOCTBIO YCTAHOBJIEHUsI OECTIPOBOIHOM
ces13u 116 manoro paguyca aelcTsus, Hanpumep coenuaeHus Bluetooth®, ¢ ycrpoiicteom 102,
TeHEePHUPYIOMINM a3p030Jib, U YCTAHOBJIEHHS BTOPOro OecrpoBONHOro coenuHeHust 118 cBsizu
MaJIoro panuyca nenctsus, Harpumep coennHenust Wi-Fi®, ¢ Toukoii 110 goctyna. MuTepdeiic
COTOBOM PaZMOCBSA3M BBINOJHEH C BO3MOXHOCTBIO YCTAHOBJIEHMs coeauHeHus 120 cotosoi
panuoCBsI3u ¢ UHTEpHETOM 112 ¢ MCnonb30BaHMEM COOTBETCTBYHOLIMX IMPOTOKOJIOB, KOTOPBIE
ObuTi 00CyskmeHbl paHee. IToaromy uuTepdeiic 210 CBSI3M COOEPIKUT OIUH HIIM HECKOJBKO
OecrpOoBOIHBIX MOZEMOB, TOAXOMSLINX JUIs MOAAEPKKH pasHbIX coenuHerui 116, 118, 120 cBsizu
(cm. ¢ur. 1). B apyrom BapuanTe ocyuiecTBienust unatepdeiic 310 CBA3M Takke COHEPIKUT
uHTepdeiic npoBogHOH cBsa3u. HHTepdeiic MpOBOIHOW CBA3M MOMKHO HCIIOJNb30BATh IS
NPEAOCTABIIEHHUsT TPOBOJHOTO COENUHEHMs CBs3M, Hampumep coenuHeHust Ethernet wmm
yHHBEpCcaJbHOH nocienoBatenbHoi muHbl (USB) (He mokaszaHo), ¢ Toukoii 110 gocryna.

[Tonb3oBarensckuii uaTepdetic 314 copepxxur aucrieit 318 u ycrpotictso 320 BBona. B
HACTOsIIIEM BapHaHTe OCYILNECTBIeHHUs aucmed 318 u ycrpoiicteo 320 BBOAAa COBMECTHO
pearn3oBaHbl B BHUAE CeHCOpHOro okpana. Jlucreidt 318 mpencraBmsier  coOoit
sx)unkokpuctandecknit qucmieli (LCD) Ha Tonkoruienounbix Tpansucropax (TFT), nucnneit Ha
oprannueckux cseropuonax (OLED) unm apyroii nogxonsamuii nucruieii. Y crpoticrso 320 BBoza
NpeACTaBJsieT COOOH €MKOCTHBIN CIION, MPenyCMOTPEHHBbIN Ha nucruiee 318 1 BBIMONHEHHBIH C
BO3MOKHOCTBIO OOHApy»KeHHsI MPUKOCHOBEHHs MoJib3oBaTess. [lonbp3oBarensckuii nHTepdeiic
314 BBINOJHEH C BO3MOKHOCTBIO OTOOpPaKEHHS MOJIb30BATEN0 HHGOPMALIUH TIO/T YIIPaBIEHHEM
CPU 302 u mepenaun BBOAA OT MOJBb30BATENs, MOJYYEHHOTO B pE3yJbTaTe MPUKOCHOBEHUS
nosib3oBaTess K yerpoiictsy 320 BBona, B CPU 302 uepes muny 316 Bs3u.

IlepcoHanbHOE BBIMUCIUTENBHOE YCTPOHCTBO 104 BBIMONHEHO € BO3MOXKHOCTBEO
BBINIOJIHEHUsI MHOXKE€CTBA NPOrpaMMHBIX MopayJsiel. IlporpaMMHble MOAYJM BKJIFOYAOT
onepanroHHy0 cucremy 328, BeO-Opay3ep 324, coOCTBeHHOE MPUJIOkKeHUe 320, MPOrPEeCCUBHOE
BeO-npunoxenne (PWA) 328 wu xkonrtpomnep 330 OecnpoBomHoW cBsizu. Kaknmeii w3
NPOTPaMMHBIX MOZYJIEH BKJIFOYAeT HAOOP KOMAaHA JJIsl BBIMOJIHEHHUST OAHOHN mitu Oosee QyHKIHHA
NEPCOHAILHOTO BBIMUCIUTENBHOrO ycTpoiictBa 104. Komannael mpenoctaBisitoTcss B popme
WCIIOJIHSIEMOTO BBIYUCIIUTENBHON MALIMHON KOJA, KOTOPBIN XpaHUTCs B XxpaHuiuine 306 NaHHBIX,
cheMHOM XpaHwinine 308 maHHBIX W/HIU 3aroMHUHaKoIeM ycTpoiictee 304 u oOpabaThiBaeTcs
CPU 302, nnarepdeticom 310 cBSA3M U MONB30BATENLCKUM HHTEpGeticom 314.

B HacTosilmem BapuaHTE OCYIUECTBJICHHs] NMEPCOHAIBHOE BBIYMCIHUTENIBHOE YCTPONCTBO
104 mpencraBnsier coboii cMapT(doOH, ONEparMOHHOW CUCTEMOH 322 KOTOpOro SBJISAETCS
oneparmonnas cucteMa Android®. OnHako TOAXONAIIMMH B KauecTBE albTePHATHBHBIX

ABJISIOTCS HECKONLKO JPYTHX OMEepalMOHHBIX cucTeM, Takux kak Apple® iPhone® OS (10S) u
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Microsoft® Windows® 10. Omneparmonnast cucTema 322 ympasiseT 0a30BBIMH (yHKIHAMH
anmnapatHoro oOecredyeHus: MEepCOHAJbHOrO  BBIMUCIUTENBHOro ycrpoiictea 104 u
(YHKLMOHATBHBIME B3aUMOAEHCTBUSIMH MEKAY KOMIIOHEHTAMH amlmnapaTHOro o0ecredeHus
MEPCOHAJIILHOTO BBIYUCIUTEIBLHOIO yeTpoiicTBa 104 1 mporpaMMHBIMUA MOAYJISIMH.

Be0-Opay3sep 324 BBINOJIHEH C BO3MOXKHOCTBIO 3arpy3ku U o0paboTku BeO-pecypcoB U3
uHTrepHera 112 u ux mpeacrasieHus Ha aucmiee 318, korga sto nenecoobpasno. BebG-Opaysep
324 Takke BBINOJHEH C BO3MOKHOCTBIO TIOMEIICHHS] 3arpyKeHHbIX BeO-pecypcoB B
OBICTPONENCTRYIOIIYIO Oy(hepHYyIO MaMsTh B 3alIOMUHAarOIIEM ycTpoiicTBe 304 u xpanumuine 306
JAaHHBIX TEPCOHAJIBHOTO BBIMUCIUTENbHOrO ycTpoiictBa 104. OOpruHO BeO-Opaysep 324
3arpyxkaer nanubie HyperText Markup Lanuage (HTML), JavaScript, Cascading Style Sheet
(CSS) u daiinbr m3obpakeHuii. Ot BeO-pecypchbl 00padaThIBAIOTCS € LEIbI OTOOpAKESHHSI
uH(popmaruy, Takol Kak BeO-CTpaHuLpl, Ha auciuiee 318 monp3oBaTensckoro uHTEpdetica 314.
B HacTosmeM BapuaHTe OCYIIECTBIeHHs Beb-Opaysep 324 mnpexncrasmser coboii Google®

Chrome®

, HO 3TO HE SIBJIIETCSI CYIIECTBEHHBIM, U B IPYTHX BapHUAHTaX OCYINECTBJICHUs BeO-
6paysepom siBnsiercsi, Hanpumep, Safari®, Firefox® unu Microsoft® Edge®. AnbrepnaTusHo, Be6-
Opayzep 324 wMoxeT TmpencraBisiTh coOoil BeO-Opaysep, CHELMAIbHO BBITOJHEHHBIA C
BO3MOXKHOCTBEO 00paboTku mpuinoxernii PWA, aBTOHOMHBIX BeO-CTpaHHI] WJIM OPYTHX BeO-
OpPUEHTUPOBAHHBIX TeXHOJOrHi, Takoi kak Electron™, pazpaboranusiii GitHub®.

Be6-0Opaysep 324 conepxut xpanunuiue 332 naHHbIX Opaysepa. B pusnueckom cMmeicie,
xpaHwinie 332 naHHbIX Opay3epa (pakTUYECKH SIBISIETCS YaCThIO 3aIIOMHHAIOIIEr0 YCTPONUCTBA
304 nnu xpanmwmma 306 nanHbpIX. OQHAKO, YTO BaXKHEE, ONEpalMOHHAs cuctema 322 u BeO-
Opay3ep 324 BBINOJHEHBI C BO3MOKHOCTBIO OOecredyeHus: XpaHuinina 332 naHHbIX Opays3epa B
Ka4eCTBE YaCTH 3aMIOMHHAIOLIET0 YCTPOMCTBA, MMEIOIIEH OnpeaeeHHble 0COOEHHOCTH PadoThI.
B uvactHOCTH Xpanunuine 332 maHHBIX Opay3epa MpencTaBisieT COOOW XPaHWJIMIIE JAHHBIX, B
KOTOPOM COXPaHEHHbIE AaHHbBIE MPOJOJIKAIOT MPHCYTCTBOBATH MOCIE 3aBEPIIEHUsS] CECCHH BeD-
Opaysepa 334 unu mocie mpekpaiieHus padboTel BeO-Opay3epa 334. B HekoTOpBIX BapHaHTaxX
OCYIIeCTBJICHHsI XpaHWHine 332 maHHBIX Opay3epa peaJn30BaHO B BHE BeO-XpaHUIHINA JaHHBIX
TaK, KaK 3TOT TEPMHUH TMOHUMAIOT, Hampumep, B ctanmapre Hypertext Markup Language 5
(HTMLS). B gactHocTH XpaHujuine 332 naHHbIX Opay3epa mpeacTaBiisieT cOOOH JOKaIbHOE
XpaHWIUIIE NaHHBIX. J[aHHBIE U3 JIOKAJBPHOrO XPAaHWININA NAHHBIX (B OTJIMYHE OT JAHHBIX THIIA
«cookie») aBTOMATHUECKH HE TIEpeHNaroTCsi B BeO-cepBep TMPU KaKAOM 3amMpoce WM
B3aMMOJCHCTBUH C BeO-CEpBEPOM U HE MOTYT OBITh 3alHMCaHbl BEO-CEPBEPOM HAIMPSIMYIO.
JlokanpHOE XpaHWJHINE AAHHBIX OTJIMYAETCS OT CECCHOHHOIO XPAaHWIMIIA AAHHBIX, KOTOPOE
NpEeACTaBJsieT COOOM XPaHWIININE JAHHBIX «OT Havaja», «IUId OKHAY» WM «AJs BKIAIKW» U HE

npoaoIZKACT CYLICCTBOBAHUE IIOCJICE OKOHYAHUA CCCCUM WMJIU 3aKPbITHA BKJIIAAKKW HJIM OKHA.
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JlokanpHOE XpaHUIMINE AAaHHBIX AOCTynHO, Hampumep, B HTMLS. Xpanwnmnme 332 naHHBIX
Opay3epa B 3TOM BapHaHTEe OCYLIECTBIICHHs XpaHHUTCA B (aiinax BeO-Opaysepa 334 (Hanpumep,
daiinax, B KOTOPBIX XPAHATCS NMPENNOYTEHUs TOJIb30BaTENEH, Ipyrue KOHQUIypaLuu 1 T.1.).

CoOcTBeHHOE MpHIIOskeHHE 326 BBITOJHEHO C BO3MOXKHOCTBIO YIIPaBJIeHUs paboToi BeO-
Opaysepa 324 u PWA 328. B uacTHOCTH COOCTBEHHOE MpHOKeHHe 326 BBIMOJHEHO C
BO3MOJKHOCTBIO MOTU(pHKALNK (PyHKIMOHAIBHBIX BO3MOXKHOCTEH BeO-Opay3epa 324 Tak, 4To OH
MOXxeT oOpabaTbiBaTh BbI3OBBI, crenaHHble PWA 328, mna cBsisu ¢ ycrpoiictBom 102,
TeHEPUPYIOIIMM a3P030Jib, MOCPEACTBOM OECIIPOBOIHOIO coenuueHust 116 cBs3u Maioro paguyca
AencTBus. B HacTOsIEeM BapHaHTe OCYIIECTBIICHHUS 3TO JOCTUTAETCS TIPH MOMOIIU COOCTBEHHOTO
pUIoKeHus 326, MPeIOCTaBISIFOIIEr0 HEKOTOPBIN pecype, HapUMep TaKkoi KoA, Kak Javascript
w/mmu Swift. YkazaHHbIN pecypc ompenessieT, KakuM 00pa3oM BBI3OBBI, TeHEPHPYEMbIe B BeO-
Opaysepe 324 npunoxenueM PW A 328, Hanpumep, ¢ UCTIONb30BaHUEM HHTEpdelica MPUKIIaJHOTO
nporpammuposanus (APT) Web Bluetooth®, 1omKkHBI pUBOANTS K 06paboTKe COOTBETCTBYIONINX
KOMaHJ] COOCTBEHHBIM NPHIIOKEHHEM 326, Hanpumep, ¢ ucnonb3oBanueM API Bluetooth®. 3tu
KOMaHJbl PACCUMTaHbl HA BbI30B BBINOJHEHUs KOHTposiepoM 320 OecrpOBOXHONW CBS3U
OTIpeIeNICHHBIX ONEPALNii, HATIPUMEpP YCTAHOBKH OECIIPOBOMHOIO coenuHenHus 116 cBsi3u mMajoro
panuyca aeiicTsus (Hanpumep, coequnenus Bluetooth®) wnm nepenaun unu npuema coodmeHnit
nocpencTsoM OecripoBonHOro coenuHeHuss 116 cBs3u Manoro paguyca aedictBusi. Takum
oOpazom, coOcTBeHHOE npuiioxkeHue 326 obecrieunBaeT OecriepeOoiHy0 cBsi3b Mexny PWA 328
1 KOHTposuiepoM 330 GecripOBOAHOM CBSI3ML.

Crnenyer mpuHATb BO BHHMAaHHE, YTO COOCTBEHHOE MPUIIOKeHHE 326 OOBIYHO HMMeeT
AOCTYyIl K AammapaTHOMy OOeCHe4YeHUI0 | Mepu(epriHbIM YCTPOHCTBAM IE€PCOHAIBHOIO
BBIYMCJIUTENBbHOrO ycTpoiictBa 104 mocpeacTBOM ONEpaliMoOHHON cucTeMbl 322. AmnmapaTHoe
obecrieueHue u nepudepuiiHble yeTpoicTBa BKIFOYa0T HHTEpdeiic 310 cBsasu, xpanumme 306
JOaHHBIX, CheMHOe XpaHwmuine 308 MaHHBIX U MOJbB30BaTeNbCkuii mHTepdeiic 314, a Takxke
KaMepbl, MHKpOpOHBI W T.Ja. (He TmokKa3aHbl). [loaToMy coOCTBeHHOEe mpuIOKeHUe 326
o0ecrieunBaeT CBSI3U HE TOJBKO Mexny PWA 328 u unrtepdeticom 310 cBsi3u, HO U C APyrUM
anmapaTtHeIM ~ o0ecriedeHHeM WM TepupepudHbIMH  YCTPOHCTBAMH  MNEPCOHAIBHOTO
BBIYMCIUTENBHOIO ycTporiicTa 104,

CobctBenHoe  mpuioxkeHne 326  OObIMHO  BBIMIOJHEHO € BO3MOJKHOCTBIO
NPOTPaMMHUPOBAHHUSA C HCIOJB30BAHUEM HAaOOpa HMHCTPYMEHTAIBHBIX CPEACTB pa3padoTKu
nporpammuoro obecriedernst (SDK). C wucronb3oBanuem coorseTcTByrOmero SDK MokHO
CKOH(UTYpUPOBaTh COOCTBEHHOE MNpPUJIOXKEHHE 326 Tak, YTOOBI OHO MMEJO BBILIEONHCAHHbIC
(yHKLMOHATBHBIE BO3MOXKHOCTH. B YacTHOCTH MOXKHO CKOH(HUIYpHpPOBaTbh COOCTBEHHOE

npuiokenue 326 1 CONpsDKEHMs ¢ ONeparnioHHON cuctemoit 322 u, mo Mepe HajoOHOCTH,
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COOTBETCTBYIOLIMMHU MIPOrPAMMHBIMHU ApaliBepaMu IS YIPABISHUS allllapaTHBIM oOecrieueHueM
U nepudepuitHbIMU YCTPONCTBAMHU NMEPCOHATIBHOTO BBIMUCIUTENBHOTO yeTpolicTBa 104, a Taxxke
NpenocTaBlieHus pecypca BeO-Opaysepy 324.

Be6-Opaysep 324 BBINOJIHEH ¢ BO3SMOXKHOCTBIO 3arpy3KH, XpaHeHUs U 3armycka PWA 328.
PWA 328 o6bruno comepxut HyperText Markup Language (HTML), JavaScript, Cascading Style
Sheet (CSS), JavaScript Object Notation (JSON), eXtensible Markup Language (XML), daiinb
u3o0pakeHuii wim JroObie apyrue ¢aiinst PWA 328, ®aiinst PWA 328, nanpumep B dopme
KOMAaH]] M JAaHHBIX, IEPBOHAYAIIBHO 3arpysKaroTcsi U3 BeO-ceprepa 422 ynaneHHoro cepsepa 114,
a 3aTeM COXpAaHSIOTCS B XpaHwiume 332 naHHbIX Opay3epa. B anbTepHaTHBHOM BapuaHTe
ocymectsiaeHust ¢ainel PWA 328 coxpansitorcs rae-nmubo B xpanwiuiie 300 TaHHBIX,
3anoMuHaroIeM ycrpoiictse 304 u/unu OpicTponeiicTeyromeii Oydeproii mamsatu CPU 302.

Boobme npunoxennss PW A npenocTaBisiiOT MOJb30BATENISIM CITOCOO M3BJICUEHUS TTOJTb3bI
13 QYHKIIMOHAIBHBIX BO3MOKHOCTEH, aHAJIOTHYHBIX TEM, KOTOPbIE TIPEIOCTABISIFOT COOCTBEHHBIE
npuiokenusi. OpHako mnpuiokeHHst PWA  orpaHudeHbl TeM, YTO OHHM HECIOCOOHBI IpH
HEOOXOIMMOCTH TMOJIy4aTh JOCTYI K HEKOTOPhIM (YHKIHAM, CTPYKTypaM J[aHHBIX H
uHTepdeiicaM NepCOHANBHBIX BBIUYUCIUTENIBHBIX YCTPONUCTB, HA KOTOPBIX OHU MOTYT paboTaTh.
Hanpumep, crnocoObl mony4deHust 1OCTyna K HEKOTOPbIM (PYHKLMSAM, CTPYKTYpaM JIaHHBIX U
uHTepdelicaM MNepCOHANIBHOrO BBIUUCIUTENBbHOTO ycrpoiictBa 104 3amanbl B SDK  ms
COOCTBEHHOTO MPUJIOXKEHHUs 326, M OHHM HE SIBJIAIOTCS AOCTYIHBIMH depe3 BeO-Opaysep 324, Ha
kotopoM paboraer PWA 328. B HekoTOpBIX Cily4dasx KOCBEHHBIH IOCTYH K HEKOTOPBIM
HJIEMEHTAM aIapaTHOro oOecredeHuss U NnepuQepuitHbIX yCTPONUCTB MO-NPEXKHEMY BO3MOXKEH
nnst PWA uepes unrepdeiicst Web APL. OnHako 151t 3TOro HMeeTcst MHOXKECTBO HCKITFOUEHHH, 1
nojie3HocTh uHTepdeiicoB Web API maMeHsieTcst OT yCTpoiCTBa K yCTPOWUCTBY. B wacTHOCTH,
naxe ecii PWA 328 BBINOIHEHO ¢ BO3MOKHOCTBIO MTpHeMa COOOINEHHH WTH JAHHBIX, TPHHSATHIX
B MEpPCOHAJBHOM BBIMUCIHTENLHOM ycTpoiictee 104 mocpenctsom Web Bluetooth® API wu,
AHAJIOTHYHO, Tepefayl COOOIIEeHUI M JNaHHBIX B ycTpoicTBo 102, reHepupyrolnee aspo30dib,
MOJKJIFOYEHHOE K TIePCOHAIbHOMY BBIMUCIUTENbHOMY ycTpoiictBy 102 mocpenctBom Web
Bluetooth® API, 5710 He Oyner 3(HEKTHBHO, eCcH MePCOHANBHOE BLIYHCIUTENLHOE YCTPOHCTBO
102 He BBHIMOTHEHO C BO3MOKHOCTBIO paboTel ¢ Web Bluetooth® API Takas xondurypamus
obecrieunBaeTcsi COOCTBEHHBIM MPUIIOKEHUEM 326.

Kontpomnep 330 OecripoBOAHON CBSI3U B MEPBYIO O4YE€PEAb BBIMOIHEH C BO3MOXKHOCTBIO
ynpasnenusi uHTepdeticom 310 cBsi3u. OH BBIIOJHEH C BO3MOXHOCTBIO YCTAHOBJICHHSI
OecnipoBogHOrO coennHeHust 116 manoro paguyca neicTBust yepe3 uHTepdeiic 310 ces3u. B
HACTOSIIIIEM BapHaHTE OCYIIECTBJIEHUs OeCrpoBOAHOE coenuHeHue 116 cBsizm manmoro pamguyca

nencTBusl mpencrasisier coboit coemuHenue Bluetooth®. Cnenosarenbho, xoHTpomep 330
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OecrpoBOJHON CBA3M BKJIIOYAET KOMAHIbBI COTJIACHO CTaHAapTaM OeCrpOBOIHON CBsI3U
Bluetooth®, noctymueiM mo aapecy www.bluetooth.org, mpum sTomM Hambonee MHMPOKO
pacrpoCTpaHEeHHBIMU B HACTOsALIEE BpeMs SIBJISIFOTCS TeXHUUeckue ycnosus Bluetooth 5.0.

Kontponnep 330 OGecripoBOIHON CBA3H COAEPKUT JIOOBIE HEOOXOnMMBIE npaiiBepa
anmapaTHOro obecredeHus 1Jis yrpasjieHus mMoxyneM Bluetooth® (koTopblit sIBsleTCS YacThiO
unTepdeiica 310 ceasu), a Taxke Android® Bluetooth® API, npu momormu KOToporo co6CTBEHHOE
IpHUNoKeHHe 326 MOXKeT MoydaTh JOCTYII U YIpaBisaTh MomyieM Bluetooth® marepdeiica 310
cBsi3u (HampuMmep, B OTBET Ha Bbi30oB Web Bluetooth® API npunoxxennem PWA 328).

Co ccoutkoii Ha ¢ur. 4, ynanennbiii cepsep 114 comepskutr CPU 402, 3anomuHaro1mee
ycrpoiicTBo 404, xpanmnuine 406 DaHHBIX, MOJB30BATEIbCKYIO 0a3y 408 naHHbIX, HHTEpdETic
(unTepdeticel) 410 cBsA3M U MoNB30BaTENbCKUI HHTEpdEc 412, KOTOpPBIE HAXOMATCS HA CBSI3H
APy C APYrom uepes muny 414 cpsasu.

CPU 402 mnpexacrasisier co0OH NpoOIECcCOp BBIYUCIUTEIBHON MAIIMHBL, HAalpUMeEp
mukpornpoueccop. OH BBIMIOJHEH ¢ BO3MOKHOCTBIO HCIIOJIHEHHUsI KOMaH/, Hanpumep, B Gopme
UCTIOJIHSIEMOTO BBIYUCIUTENIPHOW MAIIWHOW Kozma U oOpabOTKM JaHHBIX, Hampumep, B Gopme
3HAYEHUH U CTPOK, B TOM YMCJI€ KOMaH/ U JaHHBIX, XPAHALIUXCS B 3a[I0MUHAIOIIEM YCTPOICTBE
404 u xpanmmuiie 406 nanubix. Komauasl 1 nanHble, ucnoaasembie u odpabarsiaembie CPU 402,
BKJIFOYAIOT KOMaH/bI U JaHHbIE IJIs1 KOOPAMHALMK PaOOThI IPYrMX KOMIIOHEHTOB YIAJEHHOTO
cepepa 114, Takux kak nojb3oBarenbckas 0Oasa 108 nanHbIx, uHTepdeiic 410 cBa3u u
noJjib3oBarenbckuii uHTepdeiic 412. OHM TakKe BKJIOYAIOT KOMAaHABI M JaHHbIE Ui PaboThI
NPUJIOKEHUH Ha yiajJeHHOM cepsepe 114.

3anomuHaromee ycTpoicTso 404 peaar3oBaHO B BUIE OAHOTO uin Oosee OJI0KOB MaMsITH,
obecrnieunBarommx RAM nnsi ymanenHoro cepsepa 114, B u3oOpakeHHOM BapuaHTe
OCYINECTBJICHHs 3allOMUHAroNee yCTpoiicTBOo 404 mpencrapnsieT coboi Oyok mamsitu DRAM,
yCTaHOBJIEHHBIN HAa MaTepUHCKOH 1uiate yaajieHHoro cepsepa 114 napsany ¢ CPU 402. OgHako B
APYrUX BapUaHTax OCyLIECTBICHUs 3allOMHUHAroLIee yCTpOonCTBO 404 npenocTasiisieTcst OTAEIBHO,
HanpuMep B BUJIE MUKPOCXEMBI IAMSITH, HHTETPUPOBAaHHON ¢ MaTepuHckol rmuaroi um CPU 402.
3anoMuHarouiee ycTpoicTBo 404 BBIMOJIHEHO C BO3MOXKHOCTBIO XPaHEHMs KOMaHJA U JTAHHBIX,
ucrionHsieMblx U obpabareiBaembix CPU 402, OObmHO B 000OH MOMEHT BpPEMEHH B
3aIIOMHHAIOLIEM YCTPOHCTBE 404 XpaHATCS JIULITb BEIOPAHHBIE 3JIEMEHTHI KOMaH U JAHHBIX, H 5TH
BBIOpAaHHBIE 3JIEMEHTHI 337al0T KOMaH/bl M JaHHBbIEC, OTHOCSIIMECS K ONEPalUsM YAAJIEHHOTO
cepsepa 114, ocyiecTBisseMbIM B ONPEAEIECHHbI MOMEHT BpeMeHU. MHaue roBopsi, KOMaHAbl U
JaHHbIE XpaHATCS B 3anomMuHaroeM yctpoiictse 404 BpemenHo, noka CPU 402 BeimomnHsier
KaKOH-1100 OmnpenesIeHHbIH IpOoLecc.

Xpanawmwmuiie 406 TaHHBIX COAEPKUT HAKOIIUTENb Ha XKECTKOM AUCKe U (PJIeII-HAKOITHTE]Ib,
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YCTaHOBJICHHBIH B yIaJeHHOM cepBepe 114, unmu B Buae OTOEIbHOrO OJIOKA XPAHEHUs JAaHHBIX,
IOOCTyMIHOro Juist yaaieHHoro cepsepa 114. ITonb3oBarenbckas 6aza 408 maHHBIX MOXKET OBbITH
pearn3oBaHa COBMECTHO C XPAaHMIJIUINEM JaHHBIX. TO eCTh MoJjib30BaTenbckas 0aza 408 maHHbBIX
OOBIYHO sABNSETCA YacThiO XpaHmnuma 400 NaHHBIX, HAPUMEpP JAAHHBIX, XPAHALIUXCS B
XpaHunuiie qaHHbiX. OHAKO B APYTHX BapHaHTaX OCYLIECTBJICHUS MOJb30BaTebckas 0aza 408
JAHHBIX SIBJSIETCS OTAENBbHON OT XPaHWIMINA JAHHBIX W, HAIPUMEp, BKIKOYAET OTHENIbHBIN
HAKOIUTENb HAa JKECTKOM JHCKe WM OJIOK XpaHeHHs NaHHbIX. XpaHwmie 406 naHHBIX
BBINIOJIHEHO C BO3MOXHOCTBK) XPAaHEHMs KOMaHJI M JAaHHBIX, HMCIHOJb3YEMbIX YIAJI€HHBIM
cepsepoM 114. DT KOMaHIbI U JaHHBbIE XpaHATCA B XpaHuiuine 406 NaHHBIX MMOCTOSHHO WU
NOJIYTIOCTOSIHHO, Hampumep 10 nepe3anucu. OObIMHO 3JIEMEHThI KOMAaH/ U TAaHHBIX, XPAHSIIHECS
B XpaHwiniie 406 TaHHBIX, BKIIOYAIOT KOMaHABI M JaHHBIE, CYIECTBEHHbIE Uil 0a30BOi padoThI
yaajaeHHOro cepsepa 114, a Takke KOMaHIbl U AaHHBIE, KOTOPbIE OTHOCATCS K MPUJIOKEHUSAM,
YCTaHOBJICHHBIM WUJIY BBITIOJIHEHHBIM C BO3MOXKHOCTBI) YCTAHOBKH HA YIAJICHHOM CEPBEpPE, B TOM
YHCJie TeM, KOTOpbIE BBITIOJHSIOT OMHCaHHbIe Hinke criocoObl. ITonp3oBarenbckas Oaza 408
JAHHBIX BBIMOJNIHEHA C BO3MOJKHOCTBIO XPaHEHUsI NH(POPMAIINHN, OTHOCSIIEHCS K TTOJIb30BATEIISM,
KOTOPBIM TPUHAIUICKHUT WM MPUHAIIIEKAIO OJHO WM Oonee ycTpoiicTB 102, reHepUpyrOmux
a’po3oib, Hapsny ¢ uHpoOpMauuell O KOH(QUIypaluH, OTHOCSINEWCS K TOJb30BATENSAM U
ycTpoiicteam 102, reHepupyroLuM a3po30Jb.

Hnrepdeiic 410 cBasu comepkur uHTepdelC NPOBOAHON CBSA3H, BBIMOJIHEHHBIA C
BO3MOJKHOCTBIO TOAKIIOUeHHst K wuHTepHeTy 112, HUHTepdelic mpoBOAHOH CBA3M OOBIYHO
NOAKJIFOYAeTCs K MHTepHeTy 112 mocpencTBOM TOYKHM JOCTYNHA (HE MOKa3aHa) U MOCTaBIIUKA
ycnyr untepHera (ISP), Hampumep, uepe3 coenunenue FEthernet wunm yHuBepcaabHOMH
nocnenoBatebHOM muHbl (USB) (He moka3aHo) v MOAXOASIIUNE MOJEM.

[Monwb3oBarenbckuit uHTEpderic 412 copepxxut aucruien 416 u ycrpoiictso 418 Bona. B
HACTOSILIIEM BapHAHTE OCYIIECTBICHUs uciuieit 416 npeacrasiser co00ii MOHUTOP KOMITBIOTEPA,
a ycrporictBo 418 BBOza mpencTaBisieT COOON KIaBHATYPY U MBIIIb.

VYnanenusiii cepBep 114 BBINOJHEH C BO3MOKHOCTBIO BBINOJHEHHUS MHOXKECTBA
MPOTrPAMMHBIX MOAYJIEH. DTH MPOrPaMMHBIE MOJTYJIU BKJIFOUAIOT OMEPALIMOHHYI0 cuctemy 420 u
BeO-cepBep 422. Kaxaplli U3 MporpaMMHBIX MOAYJIEH BKJIIOYaeT HAOOp KOMAaHM U JaHHBIE IJIs
BBITIOJIHEHUsT OOHOW wiu Oojiee QyHkImit yaamneHHoro cepsepa 114. Komannael, Hampumep,
npenocTasisieMble B (pOpMe HCIIONHAEMOrO BBIYHUCIMTENBHOM MAIIMHOM KOJa, W JaHHBIE,
HampuMmep, B (opMe 3HA4YEHHUH M CTPOK XPaHATCS B 3alOMHHAIOIIEM ycTpoiictBe 404 u
xpanunuine 406 TaHHBIX ¥ UCTIONHAIOTCS U oOpadaTeiBatoTcst CPU 402.

B HacrosiiueM BapuaHTe OCYLIECTBJIEHUs oOmnepauuoHHas cucrema 420 mpeacrtaBiisieT

cOOOH ONTUMM3HPOBAHHYIO Ul CEPBEPOB ONEPALMOHHYIO CHUCTEMY, TAaKyK0 KaK CHCTEMBI,
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npenocTapisiemMbie Linux® u Microsoft® Windows®. Oneparmonnas cucrema 420 ympasnser
0azoBbIMH  (QyHKIMSAMH ~ anmapaTHOro obOecriedyeHus  ynajeHHoro cepsepa 114 wu
(YHKLMOHATBHBIME B3aUMOAEHCTBUSIMH MEKAY KOMIIOHEHTAMH amlmnapaTHOro o0ecredeHus
yZaajeHHoro cepsepa 114 u nporpaMMHBIMU MOy JISIMH. B HEKOTOPBIX BapHaHTaX OCYILECTBICHMUS
BeO-cepBep 422 peas30BaH B BUJIE YaCTH ONEPALIMOHHON cuctemsl 420, HarnpuMep Kak GpyHKIUSA
WJIH MOJYJIb ONlepaliMOHHON cucteMbl 420. B npyrux Bapuanrax ocyiuecTBiieHus BeO-cepsep 422
npencTaBisier coOoil mpuiiokeHue, padoTarolnee Ha yaajleHHOM cepBepe 114 wmu nake Ha
yIaJeHHOM OOBEKTe TOA YIpaBlieHHeM yaaleHHOro cepsepa 114. BeG-cepsep 422 BBINONHEH ¢
BO3MOKHOCTBEO TIperocTaBienus (aitnoB misi paborsl PWA 328 mo 3ampocy nmepcoHaIbHOTO
BBIYMCJINTENBHOrO yeTpoiicTsa 104. [Ins ynpasineHus B3aMMOIEHCTBUSIMI MEKy TEPCOHAIBHBIM
BBIYUCIHUTENBHBIM yCcTporicTBOM 104 (u ycrpoiictBom 102, reHepupyrOIIUM a3po30iib) U
NIOJIb30BATENBCKOM 0a30ii 408 HaHHBIX TAK)Ke MPENYyCMOTPEH MOPTAL.

Co ccputkoit Ha ¢ur. 5, cnocod 500 3amycka PWA 328 Bkirouaet, B mepByO Odepenb,
B3aUMOJZIEIICTBHE TIOJNB30BATENSI C TOJB30BATENbCKUM UHTEpdeiicom 314 mepcoHaNbHOTO
BBIYMCIIUTENIBHOTO yCTponcTBa 104 € Lenbr0 MpenoCTaBieHUs BBOJA, YKa3bIBAIOLIETO, YTO
MOJIb30BATEN0 XoueT OTKpeiTb PWA 328 B opgHOM BapuaHTe OCYIIECTBIEHHs, KOrna
MOJIb30BAaTEb BIIEPBbIE MpUoOpeTaeT ycTpoicTo 102, reHepupyroliiee a3po30Jib, MOIb30BATEIIO
PEKOMEHayeTCsl 3arpy3utb U ycraHoButb PWA 328, B 3TOM BapuaHte OCYyIIECTBIEHUS
nosb3oBaTenb nomydaer goctyn k  URL, DpuCyTCTByrOIEMYy Ha YIAaKOBKE WIM B
NOJIb30BaTeIbckoM ~ uHTepdetice 212  ycrpoiictBa 102, reHepHpyrOIIEro aj’po3oyib, C
UCroNib30BaHneM BeO-Opaysepa 324 mepCoOHANbHOTO BhIMUCIUTENBHOrO ycrpoiictea 104, URL
yKa3bIBaeT BeO-CailiT, pa3MeleHHbIil Ha BeO-cepBepe 422 ynaneHHoro cepsepa 114. B ogHOom
BapuaHTe ocyuectsieHus aoctyn k URL pocturaercs mosb3oBaTesieM, KOTOPBIM yNpaBiseT
NEPCOHAJIBHBIM BBIUUCIUTENBHBIM yCTPOHCTBOM 104, myTeM CKaHMpOBaHUs WITPUX-KOJA, B
kotopoM 3akomupoBaH 3ToT URL. B wacTHOCTM IITPUX-KOI MOXKET MPENCTaBIsATh COOOM
OBYMEPHBIM IITpUX-KOA. AJjbrepHaTuBHO uiau B pononHeHue, URL mpencrasmisiercs
NOJIb30BATENI0 OTKPBITBIM TEKCTOM ISl BIIEYaThIBaHHA B BeO-Opaysep 324 mepCOHAIBHOTO
BBIYUCIUTENBHOIO ycTporicTa 104,

ITonpobuee, OOBIMHO Ha yMakOBKE BHOBb MNpHOOpeTeHHOro ycrpoictea 102,
T€HEPUPYIOIIEro a3p030Jib, IOJIb30BATENI0 PEKOMEHIYETCsl TOCETHTh YKa3aHHBIA BeO-CailT,
CBSI3aHHBIH C MEPCOHAIBHBIM BBIUUCIUTENbHBIM ycTpolicTBoM 104, Ha 3TOoM BeO-caiite
MOJIb30BATENI0  JAIOTCS HWHCTPYKIUH IO 3arpy3ke COOCTBEHHOrO TMpHIIOXKeHHs 326 u3
TOIXOMAIEr0 XPaHUIUINA [T ONePaIllMOHHON cHCTeMbl Jiroboro Tuna (Hanpumep, Android®),
UCIIOJIb3YEMOU B MEPCOHAJIBHOM BBIMUCIUTENBHOM ycTpoicTBe 104 monwp3osarens. Ilocne Toro,

KaK MOJIb30BATCJIb, CJICAYS 9TUM UHCTPYKLUAM, 3arpy3uT U YCTAHOBUT coOCTBEHHOE IMPpUIIOKECHUE
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326, monp30BaTeNs MPOCAT 3aMyCTUTH COOCTBEHHOE PUJIOKeHUE 326 1 epeiTH 13 COOCTBEHHOTO
npwiokeHus: 326 WM, B YacTHOCTH, BeO-Opayszepa 324, 3amylIeHHOrO IMOJ YIpaBJICHHEM
COOCTBEHHOTO TPUJIOXKEHUs, Ha YKa3aHHBIA BeO-calit, ¢ KoTtoporo 3arpyxkaercs PWA 328.
3arpyska PWA 328 u3 coGcTBeHHOr0 npuiioskeHust 326 MOKeT HaUUHATBCSI aBTOMATUYECKH Cpa3y
xe mocie BbiOopa URL wmiam mocie AOMOJHUTENBHOTO BBOAA OT MOJB30BATENsl, HANpHMEp
ABOIHOTO IIEJTYKA ITOJIb30BATENS Ha CBSI3aHHOM IMMKTOrpaMMe Ha IOJIb30BaTeIbCKOM HHTepdeiice
314 nepcoHanbHOro BbMHUCAUTENBbHOrO ycrpoiictBa 104. Korma pgoctym k. PWA 328 wu3
OTPENENIEHHOTO MEPCOHATBHOTO BBIUUCIUTENIBHOTO yCeTpoiicTBa 104 paHee He ObUT MONyYeH,
n/mn PWA 328 He yCTaHOBJICHO Ha MEPCOHAIILHOM BBIMHCIUTEIBLHOM ycTpoiicTBe 104, B BEO-
Opaysepe 324 MOxeT 0TOOpakaThCsi MUKTOrpaMMa. To eCTh MOJIb30BATE b CHAYaJIa MEPEXOIUT Ha
BeO-CTpaHMIly, TPEJOCTABIEHHYIO TEPCOHANBHBIM BBIYUCIUTEIBHBIM yCTpoOiicTBOM 104
NOCpenCcTBOM BeO-cepBepa 422, a 5Ta BeO-CTpaHULIA COAEPKUT MUKTOrpaMmy. PWA 328 moxer
OBITh 3aMyIIEHO MOCIIE 3arpy3Ku ¢ BeO-ceprepa 422 daiinos mis padotet PWA 328.

IIpn mocnepyromux 3amyckax PWA 328 mnukrorpamMma oOBMHO oTOOpaskaeTcs Ha
3JIEMEHTE JOMAIIHEro 3KpaHa NEePCOHAIBHOrO BbIUMCIHUTENBHOro ycrporictsa 104. Korpa
NOJIb30BATENb BEIOUPAET 3TY MUKTOrPAMMY, IIEPCOHAIBHOE BBIUUCINUTENBHOE yCTpoiicTBO 104 Ha
starne 502 mpuHUMAET BBOJ, YKa3bIBAIOIIMI, YTO MOJIb30BAaTENb X0UeT 3anyctutb PWA 328. B
OTBET Ha BBOJ OT IOJIb30BATEJs, & HE HEMoCpeacTBeHHbIN 3amyck PWA 328, mepconanbHOeE
BBIYUCIUTENbHOE ycTpoiicTBo 104 Ha stanme 504 3amyckaer coOCTBEHHOE MpuioXkeHHe 326 Ha
MIEPCOHAJILHOM BBIYUCIUTENLHOM ycTporicTBe 104. B cBOIO ouepenb, COOCTBEHHOE MPUIIOKEHIE
326 na srame 506 3amyckaer (unu mepesamyckaer) BeO-Opaysep 324. 3areM cOOCTBEHHOE
npuiokenue 326 3arpyxaet ¢aiinel 1 3anmycka PWA 328 Ha stane 508 u 3anyckaer PWA 328
Ha BeO-Opaysepe 324 Ha stame 510.

Crenyer nOHUMATb, YTO C HCIIOJIb30BAHIEM 3TOT0 CII0c00a COOCTBEHHOE MPHIIOKEHHE 326
MIO3BOJISIET MOJIb30BATEIF0 HHULUUPOBATh 3anyck PW A 328 yepes nmonb3oBaTenbCKuii uHTEpdeiic
314. OgHakO B HEKOTOPBIX BApPUAHTAX OCYLIECTBJIEHHS COOCTBEHHOE NpUJIOKeHHe 326
aBTOMAaTHYECKH (T.€. B OTCYTCTBHE SIBHOTO B3aMMOJEHCTBHSI C TIOJIb30BATEIEM) BBI3bIBAET 3AITYCK
PWA 328, B yacTHOCTH, JUUIsI BTOPOTO U MOCHENYIOINX 3armyckoB PWA 328, korna ¢aiinsr mist
pabotel PW A 328 yixe 3arpykeHbl 1 COXpaHEHbI (TOMELIEHbI B OBICTPOAEHCTBYIOIIYIO Oy epHyTO
naMsaTh) B xpaHwmie 324 naHHbIX BeO-Opayzepa 324. B sToM ciydae y moJib30BaTes
MPEINOYTUTENLHO €CTh KaKOH-THOO0 Croco0 MpenoTBpalleH!s] aBTOMAaTHIECKOro 3amycka PWA
328, eciu OH caeniai TakoW BBIOOpP, HANMPUMED, MyTEeM yAalleHusl U3 Xpanmiuia 324 Opaysepa
COXpaHEeHHbIX (ailoB, HeoOXomuMbIX st padorsl PWA 328, wnum nmyrem momudukanuu
YCTQHOBKH, CBSI3aHHOH C COOCTBEHHBIM NPHJIOKEHHEM 320, WM NMPU MOMOLIM KaKOro-jimdo

APYTOro NOAXOSIIEro MEXaHU3Ma.
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Jls 3amycka PWA 328 coOcTBeHHOe npuiioskeHue 326 cHavania 3amyckaer BeO-Opaysep
324 na stane 506. B wactHOCTH BMecTO 3amycka BeO-Opaysepa 324 craHOapTHBIM CIOCOOOM Ha
MEPCOHAJIILHOM BBIYMCIUTENBHOM yCcTpoiicTBe 102, Harmpumep, eciiv Moib30BaTeNb CaM 3aIyCTHII
BeO-Opayzep 324, coOctBeHHOe mpuioxkeHne 326  3amyckaer  BeO-Opaysep 324
MoauuIMpoBaHHbIM criocoboM. KoHkperHee, coOcTBeHHOe mpuiioskeHue 326 3amyckaer BeO-
Opay3zep 324 ¢ HyHKIHMOHAIBHBIMU BO3MOXKHOCTSIMH, MOIXOAALIUMHU Tt moaaepkku PWA 328.
Jto BKIOYaeT nolaBiieHHe COOCTBEHHBIM MpuiOkeHHeM 326 B BeO-Opayzep 324 pecypcoB B
dbopme kona JavaScript (wam, B pyrux BapuaHTaxX OCYINECTBJICHMs, KOAA Ha s3bike Python wiu
APYroM TOAXOISINEM KOMITBFOTEPHOM  si3blke). Pecypcbl OOBIMHO  SIBJSIFOTCS — YacCThEO
NPOrpaMMHOrO  o0ecredeHnuss COOCTBEHHOro mpuioxkenuss 326. B mpyrux BapmaHTax
OCYILIECTBIICHUsSI OHHU MOTYT XPaHHUTbCS Ha BeO-cepepe 422, u coOCTBEHHOE MpHIIOXKeHue 326
MOXET MOJIy4aTh K HUM JIOCTYII, Hanpumep, korna PWA 328 3arpyskaercs ¢ BeO-cepsepa 422.
OTH pecypchl MOTYT SIBJIATHCS CIIEHU(PUUHBIMU TSI OTIEPALIHOHHON CUCTEMBbI 322 NMepCOHATBHOTO
BLIYHCINTENLHOTO yCcTpoiicTBa 104, Hampumep, pecypcsl, mpemycMorpeHHbie mis Android®,
MOTYT OTJIHYAThCSA OT pecypcos, mpeaycMorpeHHbx amst i0S®. Pecypcel m06aBisioTCs B
oubmorexu Beb-Opay3epa 324 B Bune 0ObeKTOB. B yacTHOCTH OHU NOOABISIFOTCS B BUAE YaCTU
00BEKTHOM Monienu nokymenTa PWA 328,

Ha sramax 508 u 510 PWA 328 3anyckaercst Ha BeO-Opaysepe 324 BeO-Opaysepom 324,
HanpaBJIeHHbIM Ha yHuU(pUUUpoBaHHbIN ykasatenb pecypca (URL) ans PWA 328 Ecimu BeG-
Opaysep 324 otkpriBaetr nannbiii URL Brnepsoie, BeO-Opaysep 324 ucnonb3yet 3ToT URL ¢ nienbro
3arpy3ku ¢aitnos aist pabotel PWA 328 u3 ynanennoro cepsepa 114. daiinbl st pabotet PWA
328 mosyuaroTcsi u3 yaaneHHoro cepsepa 114 yepes unTepHer 112. B HacTosiimem BapuaHTte
ocyumecteieHuss Qaitnel st pabotel PWA 328 monydarorcs M3 yganeHHoro cepsepa 114
nocpencTsoM coenuHeHust 120 CBsi3u Ha OOJBINUX PACCTOSHUSIX. B ambTepHaTHBHOM BapHaHTE
ocymecteieHuss Qaitnel s paborel PWA 328 mnonyyaroTcss mocpenacTBoM OecrpOBOIHOTO
coeauHenus: 118 cBs3m manoro paauyca neictBus ¢ nmomombio Touku 110 mocrynma. Ilocne
3arpy3ku BeO-Opay3epom 324 HeoOxomumbix ¢aiinos BeO-Opaysep 324 3amyckaer PWA 328 Ha
stane 510 u coxpansier ¢abinbl st padorel PWA 328 B xpanwmuiie 332 nanabix BeO-Opaysepa
324 wa stane 512. B apyrux BapuaHTax oCymecTBJeHUs (aiibl, HeoOxonumble 1yt PWA 328,
XpaHATCs TAe-1100 B XpaHuiume 306 MaHHBIX NMEPCOHAIBHOTO BBIYHUCIUTENBHOTO YCTPONUCTBA
104.

Ecnmu PWA 328 (mampumep, Habop ¢aiinos, HeoOxomumbeix it PWA 328) yxe Obun
3arpyxeH, BeO-Opaysep 324 usBnekaet ¢aiibl st padotet PWA 328 u3 xpanwmnuina 332 qaHHBIX
Opay3epa win OTKyHa-i1u00 u3 XpaHuiauma 306 TaHHBIX WU 3alIOMUHAIOLIEro ycTpoicTea 304

MEPCOHAJIBHOTO BBIYHCIUTENBHOrO ycTpoiictBa 104. B 3TOoM cueHapun HeT HEOOXOIUMOCTH B
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COXpaHeHHH (ailsioB 3aHOBO, MO3TOMY 3Tarl 512 nokas3as Ha Qur. 5 kak He0OsA3aTeTbHBIMN.

Daiinbl g paborel PWA 328 BrmouaroT 000N OAMH MIIM HECKOJBKO CIEAYIOLINX
¢aiinos: HyperText Markup Language (HTML), JavaScript, Cascading Style Sheet (CSS),
JavaScript Object Notation (JSON), eXtensible Markup Language (XML), usoOpaxenus unu
moOble npyrue ¢paiel, oTHOcsmuecs kK PWA. Dtu (aiinbl MOTYT SIBISITBCS CKATBIMH U TPeOOBATH
pasymioTHeHust. Daiinsl s padotel PWA 328 MoryT sBISITbCS MUHHU(DHLMPOBAHHBIMHU H/WIJIN
3aMaCKUPOBAHHBIMU.

Co ccbutkoii Ha ¢ur. 6A u 6B, cnocod 600 ycraHOBIEHUsT OECTTPOBOTHOTO COENUHEHUS
116 cBs3u mManoro paauyca A€UCTBUS C OOHUM U3 yCTpOHCTB 102, reHepupyrOImux a3po30ib, U
coxpaHenuss HH(popMamuu o KoH(urypauuu yctporictBa 102, reHepHpyrOIIero aspo30ib,
BKJTIOYAET, B MEPBYIO ouepenb, 3amyck PWA 328 na stane 602 ¢ ucnonp3oBanuem criocoda 500
3ammycka PWA 328, onmcanHOro BIle co CCbUIKOH Ha Qur. 5. 3aTem, Ha stane 604 moib30BaTeb
¢ ucnonb3oBaHueM PWA 328 uHHmmupyer KOMaH1y Ha CKAHUPOBAaHHE HA HAJHUYUe ONIKaNIInNX
ycTpoiicte 102, reHepupyromux aspo3osb. llonp3oBaTens MWHULMHPYET KOMaHAY Ha
CKaHMPOBAHHWE HA HAJIWYHE OMDKAHIMUX ycTpoicTB 102, reHepupyromux a’po30ib, MyTEM
B3aumoneiicteuss ¢ PWA 328 udepe3 mnonb3oBatenbckuii uHTepdeiic 314 mepCcoHATBHOTO
BBIYMCJIUTENBHOrO ycTpoiictea 104. B 3TOM BapuanTe OCYLIECTBJIECHUs IOJIb30BATENb
MHULIMUPYET CKAHUPOBAHME MyTeM BbIOOpA MUKTOrpaMMBbl, OTOOpakaeMoii BeO-Opaysepom 324 B
PWA 328. B anbTepHaTUBHBIX BapuaHTax ocyuecTsiaeHus PWA 328 BbINoMHAET CKaHUPOBaHUE
Ha Haju4uue ycTpoicTs 102, reHepupyromux a3po3odb, npu 3anycke PWA 328, B onpeneneHHbIH
MOMEHT BpeMeHH nociie 3anycka PWA 328, nepuogudecky, B yCTAHOBIEHHOE BPEMs B TEUECHUE
CYTOK, TMPH CpabaThIBAHUU CUETYHKA BPEMEHH, MO 3ampocy OT yaaneHHoro cepsepa 114 wiu mo
3arpocy oT ycrpoiictsa 102, reHepupyro1ero a3po3oib.

PWA 328 npenocrasisieT BbI30B Il MHULIMUPOBAHUS CKaHHUpOoBaHus. B 3ToM Bapuanre
OCYLIECTBIICHUsI JJIsl TeHepupoBaHus BbizoBa PWA 328 ucnonb3yer QyHKIHIO OecrpOBOIHON
CBSI3M MAJIOTO pajuyca aeiicTsus BeO-6paysepa, Hanpumep Web Bluetooth® APIL Bri3oB Moxer

CozepKaTh PUOII3UTENIBHO clenyomuii kox JavaScript®™:

navigator.bluetooth.requestDevice(options)
// Connect GATT server
.then(device => {

log("> Name: "+ device.name);
log("> Id: "+ device.id);
log("> Connected: "+ device.gatt.connected);

return device.gatt.connect();
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P

B 0OBIuHBIX yCIOBHSIX TaKOW BBI3OB ObLT Obl OTKJIOHEH BeO-Opay3epom 324, Tak Kak BeO-
Opay3zep 324 cam 1o cebe He CoAepKUT PYHKIIMOHAIBHYIO BO3MOKHOCTD CBSI3U C KOHTPOJUIEPOM
330 OecnpoBonmHOH cBsi3u. OAHAKO € HUCIOJNB30BaHUEM (DYHKLIMOHAJIBHOH BO3MOXKHOCTH,
nobasneHHONH B BeO-Opay3ep 324 COOCTBEHHBIM NpPUIOKEHHEM 326, Korga COOCTBEHHOE
npusiokeHue 326 3arpyskaer BeO-Opaysep 324, BeO-Opayszep 324 B ero mMomupMUIHUPOBAHHOM
¢dbopMe criocoOeH OTBeUaTh Ha YKA3aHHBIN BBI3OB.

IMonpobHee, mpuBeneHHBIH KOX BbI3BIBAET HOCTyNn BeO-Opaysepa 324 k oObekTy,
HAXOJSIIEMYCsl B €ro AUPEKTOPHH B «navigator.bluetooth.requestDevice». B >ToM BapuaHte
OCYILIECTBIICHUsI JaHHBIH OOBEKT mpencraBiseT coboi kox JavaScript, paHee BCTaBJICHHBIN
COOCTBEHHBIM MPHJIOKEHHEM 326 Tpu 3arpy3ke BeO-Opaysepa 324. DTOT KOA MOXKET CONepIKaTh

NpUOTI3UTENBHO chenyomuii kox JavaScript™:

navigator.bluetooth = {
requestDevice: function(options) {
var id = window.guid(),
var p = new Promise(function(resolve, reject) {
window.promisesfid] = {
resolve: resolve,
reject: reject
2
i
var message = {
messageld: id,
fn: 'requestDevice’,
parameters: options
2
var messageString = JSON.stringify(message);
window.webkit.messageHandlers.notification.postMessage(messageString),

return p;

Takum oOpasom, korna PWA 328 renepupyer BbI3OB C II€JIbI0 CKAHUPOBAHUS HA HAJTUYNE

ycrpoiictBe 102, reHepupyromux aspo3onb, BeO-Opaysep 324 oOpalarbiBaeT 3TOT BBI3OB C
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UCTONb30BaHHEM OOBEeKTa, HAaxXOIIIEerocss B €ro AWPEKTOPHH B  COOTBETCTBYIOIIEM
MECTOTIOJIOKEHUH, HAMpUMeEp, C HUCIOJb30BAHUEM TMPHUBEIEHHOIO BBIIIE KOAA. IJTOT KOX
(YHKIIMOHUPYET C LENbI0 MPeocTaBiIeHus npomuca BeO-Opaysepy 324. OH Takke BbI3bIBAET
npenocrasieHue BeO-Opay3zepom 324 konma Swift coOcTBeHHOMY mpriiokeHuto 326. Takum
obpasom, BeO-Opayzep 324 ¢akTuuecku mpeoOpasyeT BbI30OB B KOMAaHAY Ui COOCTBEHHOTO
npunokenus: 326. Kox Swift, 3anarommii komanay aiisi COOCTBEHHOTO MPHIIOKEHUsT 326, MOXKeET

SABJIATHCA HpI/I6.HI/ISI/ITe.IIbHO CIEAYHOINUM:

let messageBody = message.body as! String
if let dataFromString = messageBody.data(using: .utf8, allowLossyConversion:
false) {
do {
let json = try JSON(data: datal'romString)
try self.processJsonMessage(json: json)
J catch {

}

CoOcTtBeHHOEe mnpuiokeHHEe 326 NPUHUMAET 5Ty KOMAaHAy M HCHOJB3yeT ee I
MHULIMUPOBAHMS BBIMOJIHEHUs] KOHTposuiepoM 330 OecrnpoBOAHOIN CBsI3M CKaHHPOBAHUS Ha
Haymuue yctpoicTs 102, reHepupyonmx asposons. IIpu npueme 3Toit KOMaHabl COOCTBEHHOE
npuiokeHue 326 ¢ moMoIIbI0 KOHTpoutepa 330 OecripOoBOIHON CBA3M UCIONHSIET CIEAYIOLINN

KO

case "requestDevice":
var uuidServices = [CBUUIDJ()

var deviceName: String?

if let filters = json["parameters”]["filters"].array {
for filter in filters {
if let name = filter ["name"|.string {
deviceName = name
/
if let services = filter["services"].array {

uuidServices = services.map { CBUUID(string:
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80.stringValue.uppercased()) }
}

if let acceptAllDevices = parameters["acceptAllDevices"].bool {
if acceptAllDevices {
uuidServices = []

deviceName = nil

print("Scan started for:")
print(" - Services: \(uuidServices)")

print(" - Device name: \(deviceName)")

self.delegate? startedScanning(name: deviceName, services: uuidServices)

let scanFuture = self. manager.startScanning(forService UUIDs: nil)

scanFuture flatMap  {  [weak  manager]  discoveredPeripheral ->
FutureStream<Void> in
self.delegate? foundPeripheral(discoveredPeripheral)

return FutureStream<Void> ()

OH BBIB3BIBAET BHIMOJIHEHHE KOHTpoJuiepoM 330 OecnpOBOTHOW CBSI3H  YIIPABIIEHHS
uHTrepdeiicom 310 CBA3M MEPCOHATBPHOTO BBIMHCIUTEIBHOrO ycrpoiictBa 104 ¢ wmenbro
CKAHUPOBaHUS Ha Hanu4ue ycTpoicTB 102, reHepupyromux a3po3odb, Ha sTane 604. OteeyaroT
nro0bie ycTpoiictBa 102, reHepupyromue a’>po30Jib, HAXONSAIIUECS B Tpeneiax Juana3oHa B
peKUMe IOCTYNMHOCTH sl OOHapykeHHs (WIM YK€ CONpSDKEHHblE C  IMEePCOHAJIbHBIM
BBIUHCJIUTENIbHBIM YCTPOHCTBOM 104), a Takxke comepskaiiue nHTepdeichl OeCpOBOIHON CBS3H
MaJIoro paauyca AEHCTBUS MO TOMY K€ MPOTOKONY, YTO M IEPCOHAJbHOE BbIYUCIUTENBHOE
ycrpoiicteo 104, VYcrporictea 102, reHepupyrolue aspo30Jb, OTBEYAOT MMOCPEACTBOM
uH(popmaruu o KoHpHUrypauuu, cogepkameil BAeHTH(PUKATOP NOTPEOUTENBCKOTrO yeTpoiicTBa. B

HACTOSIIIEM BapHaHTe OCYIIECTBJICHHUS HWACHTHU(PHUKATOP MOTPEOUTENTBCKOTO YCTPOMCTBA
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TpencTaBsieT coboii anpec yrnpasneHus noctynom k cpene (MAC-anpec) Bluetooth® yerpoiicrsa
102, rerepupyro1ero aspo3oib.

Wndopmarnusa o koHPUrypamuu Kaxaoro ycrpoiicrsa 102, reHepupyrooIero aspo3oib,
npuHuUMaeTcsi B KoHTposuiepe 330 OecripoBOIHON CBSI3U NMEPCOHAIBHOIO BBIYHUCIUTEIBHOTO
ycrporictBa 104, a 3arem nepenaercs B PWA 328 unu uzsnekaercs PWA 328 na srane 606. B
YaCTHOCTH COOCTBEHHOE NPUIIOKeHHe 326 mpuHUMaeT U3 KoHTpoiutepa 330 OecrpoBOHOM CBSI3H
OTBET, KOTOpblﬁ B HACTOAIIECM BapUaHTC OCYIICCTBIICHHA COOCPXKUT l'IpI/I6J'[I/ISI/ITe.IIbHO

cnenyromuii kox Swift:

Sfunc notify(uuid : String, contents : String) {
let messageToSend = "window.notify("\(uuid)’, \(contents))"

self.webView.evaluateJavaScript(messageToSend) { (any, error) in }

Ouesungno, PWA 328 ocymecteisier Bb3oBbI B Web Bluetooth® API ¢ membro
OCYLIECTBIICHUsS TAKHX 3a7a4, KaK CKaHNPOBAHHWE HA HAJIWYHE YCTPOWUCTB MOCPENCTBOM
OecnipoBogHOTO coenuHeHus 116 CBsI3M Masoro paauyca AEHCTBUS, a TAKXKE 3aIUCh WIN MPHEM
cooOIIeHnH WK JaHHBIX B yCTpoiicTBax 102, reHepHPYIOLINX a3p0o30Jb, U U3 HUX. B HacTosmem
BApUAHTE OCYIIECTBJIEHUS 3TO OCYLIECTBISIETCS CIIOCOOOM, HE 3aBUCSINUM OT TOTO, Kakoe
npunoskenue paxruuecku noanepxkusaer Web Bluetooth® AP T.e. (HemomupuLIMpPOBaHHbII)
BeO-Opaysep 324 wnu BeO-Opaysep 324, cooTBeTCTByHOIUM 00pa3oM MOAM(DHULHAPOBAHHBIM
coOcTBeHHBbIM TpuiioxkeHneM 326. [TosTomy coOCTBEHHOE MpuUokeHHe 326 MPEATIOYTUTENBHO
BBITOJIHEHO C BO3MOKHOCTBEO OIPEeNIEHUs TOro, CIoco0eH Jin BeO-Opaysep 324 (HeoOXxoaumbIiM
obpazom) o6pabaTeiBaTh BI30BE Web Bluetooth® APL 1 ecim 3TO Tak, TO HET HEOOXOIUMOCTH B
npUMeHeHnu koxa st Mmonupukamu Bed-Opaysepa 324 ¢ menblo obecreueHus BO3MOKHOCTH
obpaborku BBBOBOB Web Bluetooth® API (ecnu mo kakoi-mubo mpuumHe He TpedyeTcs Mx
00paboTka HECTAHAAPTHBIM 00Pa30OM, M TOTJJa OHO MOXKET IMO-TIPEKHEMY MOIU(DUIIUPOBATH BEO-
Opaysep 324 nytem (pakTHUECKON Mepe3aniucu CTaHAapTHBIX GyHKIUN 1151 00paboTKU BBI3OBOB
Web Bluetooth® API ¢ menbio BHITIONHEHHS HEOOXOMMMBIX HECTAHNAPTHBIX AEHCTBHI). DTa
(yHKUMOHATBHAS BO3MOXKHOCTb MPEANOYTUTENLHO BBIONHAETCS MNPH HATMYUU  3arpoca
coOCTBEHHOTO MpHIIOkeHHs 326 B BeO-Opay3ep 324 B OTHOLIEHUH €ro HAMMEHOBAHUS U BEPCHUH,
a TaKXKe€ MX CPAaBHEHHs CO CIPABOYHON TaOyuiel, yKa3blBaroLleW NMpPaBUJIbHbIE AEHCTBUS IS
NpeAnpUsTHs (B TOM, YTO KacaeTCsi CTENEHN MOAN(HUKALINY CYIIECTBYIOLINX XapaKTEPUCTHK BeO-
Opaysepa 324) B 3aBUCUMOCTH OT HaUMEHOBaHUS U Bepcuu BeO-Opaysepa 324, omepannoHHOMN

cuctembl 322 WA CaMOro MepCOHAIBHOIO BBIYMCIUTEIBHOIO yeTpoiicTBa 104.



34

Kornma mpunsta 610 Bcsa mH(pOpManus o koHurypauuu ycrpoiicrsa (ycrpoiicts) 102,
TEHEPUPYIOLIUX a3p030Jib, MEPCOHANIBHOE BBIMHUCIUTEIBPHOE yCTpoNcTBO 104 Ha sTanme 608
oTOOpa’kaeT CIHUCOK BCEX YCTPOMCTB-KaHAMAATOB 102, TreHepupyroLMX aj’po30sib, Ha
NOJIb30BaTENbCKOM HHTepdetice 312.

ITonp3oBaTens BHIOMpAeT, ¢ KakUM M3 yCTpoucTB-kaHaunaroB (102), reHepupyromumx
a’3po30Jib, OH XOTeN Obl B3aMMOJeicTBOBaTh. MOXHO BbIOpaTh OAHO MiM Ooyiee YCTPOMNCTB.
(Cnenyer OTMETHTD, UTO B AJIbTEPHATUBHOM BAPHAHTE OCYILECTBIICHUS, €CJIN KaK HAXOJSIIEEeCs B
npenenax auana’oHa MIASHTH(PUIUPOBAHO TOJNBKO OAHO ycTpoiictBo 102, reHepupyroinee
a3p030Jib, U OHO MPEACTABIISIET COOOH YCTPOIMCTBO, KOTOPOE MOJIb30BATENb paHee BbIOpa u3 PWA
328, To PWA 328 MoxeT aBTOMaTH4eCKu BbIOMpaTh 3TO ycTpoiictBo 102, reHepupyroinee
a’3po30ib, He TpeOysl TMOATBEPKACHHS OT IIOJIb30BATENs, M, TaKUM o0pa3oM, (aKTUIeCKH
NPOMyCKaeTcss OTOOpakKeHHWEe CIHUCKAa W MPHEM BBIOOpPA, M BMECTO 3TOrO HEMOCPEICTBEHHO
nepexonuTh OT mpuema uHpopmanmmu 610 o KOHUrypauum K yCTaHOBKE OECHpPOBOIHOTO
coenuHeHus 116 cBA3M Manoro paanyca AeUCTBYs C yCTPOHCTBOM 102, reHepUpPYHOLIUM a3p030ib,
Kak Oosee monpobHO onmcaHo Hiwke.) Ha stane 610 BbIOOp MPpUHIMAETCS B TIOJIBH30BATENBCKOM
ycTpoiictee 102.

Ha stane 612 PWA 328 BbI3bIBa€T OTKPBITHE MEPCOHATbHBIM BbIYUCIUTENBHBIM
ycrpoiictBoM 104 coenunenus 116 cBsi3u Majoro paanyca AeHCTBHS C BHIOPAHHBIM YCTPOHCTBOM
102, renepupyromum a3po304b. becriposogHoe coenunenue 116 cBsa3u Manoro paauyca AeHCTBUs
YCTaHABJIMBAETCS C UCIIOIb30BAHUEM HEKOTOPO YacTH WM Bcel MHpOpMaLuu 0 KOHQUrypauun
ansi BbIOpaHHOrO ycrpoiictBa (yctpoiictB) 104, renepupyromero aspo3osib. B Hactosimem
BAPUAHTE OCYLIECTBJIEHHs MJIsI YCTAHOBKH O€CHpPOBOXHOrO coeauwHeHuss 116 cBsA3uM Masoro
pamuyca IOeHCTBHS HCHONB3YeTCsl MASHTU(UKATOP MOTPeOUTENbCKOrO yCTpoicTBa. B 3TOM
npuMepe UACHTUPHUKATOPOM MOTPeOUTETbCKOro yeTpoiicTBa sBisiercss MAC-anpec BIOpaHHOTO
ycrpoiictsa (ycrpoiicTs) 102, reHepUpPYIOILIETro a3po30Jib.

JlononauTeNnbHAS HHGOPMAIHS O KOH(PUTYpalMu MOXKET COAEP KaTh JIFOOOW OAHMH MU
Oonee sieMeHTOB HWH(OPMALMH, XapakTepusyromeidl (yHKIMOHHpOBaHUE ycrpoicTBa 102,
TeHEPUPYIOLIETO a3p030JIb!

uHpopmarus cnyx0 npodus obmux atpudyTos (GATT),
unentudukaropst UUID GATT,

xapakrepuctuku GATT,

uHpOpManus Ut ayTeHTH(pHUKanuy,

uH(pOpMaIHs O Karcyie,

YCTaHOBKH yCTPOMCTBA,

uH(pOpMarLus 0 COOBITHSX, W/HUIH
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uH(pOpMaLus 0 NapeHuH.

Wnbopmamnus o karcysie, UMErOINas 3Ha4YeHHe B TeX BApUAHTaX OCYIIECTBIECHUS, I7e
ycrpoiictBo 102, reHepupyroliee a3p0o30Jib, BMELIAET PACXOIHY0 eaAuHuIy 217 B popMme Karcy bl
VI UCTIAPUTEJIS], COAEPIKALLErO pe3epByap ¢ NOAIEKALEH UCTTAPEHUI0 €-)KUKOCTBIO, BKIIIOUAET
OLICHOYHOE KOJIMYECTBO 3aTSKEK, OCTAIOLIUXCSI B KAICyJe, U MOXET BKJIIOYaThb KOJIMYECTBO €-
KUAKOCTH W/WJIM HUKOTHHA, OCTaromerocs B kamcyie. Mupopmanus o kxarcyne oOHOBIsIETCS
PeryJsipHO, HAITPUMEp MOCIIe KaXKIOH 3aTSKKU W/WJIN MPU 3aMEHE KarCyJIbl IOJIb30BATENEM U T.1I.

B 3TOM BapuaHTe OCYLIECTBICHHS YCTAHOBKH YCTPONCTBA BKIIFOYAIOT BpeMs Oe31efCTBUs
U MaKCUMAJIbHYIO JUIMTENBbHOCTb 3aTsDKKH. MHpopmaums O COOBITHSIX BKIIFOYAET COOBITHS
HEHCIPABHOCTEH, COOBITHS TPEBBIICHUS TEMIEPaTypbl M COOBITHUS CyXOro TapeHHs..
WUndpopmammss O mapeHWH BKIOYAeT HMH(GOPMALMIO O TOM, HCIOJNB3YeT JIM IOJIb30BATENb
ycrpoiictBo 102, reHepupyroinee aspo30b. OHa MOXKET TOMOJHUTENIbHO BKIIFOYATh HH(POPMALIHEO
O MPOJOJLKUTENBHOCTH, TEMIIEpaType U KarcyJie.

Hndopmarnmro, XapaKTEPU3YIOILYIO (b YHKIIMOHUPOBaHHE YCTPOMCTBA 102,
TeHEePHUPYIOIIEro a’po30Jib, NpUHUMAET CcoOCTBeHHOe mpriokenne 326. Hndopmanms,
XapakTepusyroas GyHKIUOHHPOBaHKUE YCTpoHcTBa 102, reHepUpyIOLIEro a3po30Jib, epeaaeTcs
u3 coOcrBeHHOro mnpuiokeHust 326 B PWA 328 wuepe3 BeO-Opaysep 324. Mudopmanus,
xapakrepusyromas  (yHKIHOHHpOBaHHWE ycTpoiictBa 102, reHepHpyIOLIero aj’po30iib,
npunumaercsi B PWA 328 u mosxer ucnonb3oBatbcsi PWA 328. Hanmpumep, HEKOTOpast 4aCTh WK
BCs 3Ta MHPOPMAIHSI MOXKET OTOOpaKaThCsl MOJIb30BaTeNt0 nmocpenctsom PWA Ha aucriiee 318
NOJIb30BATENBbCKOTO HHTEpdetica 3 14 nmepcoHaTbHOrO BEIMUCIUTEIBHOIO YCTPOMCTRA.

Unentudukatop noTpeOUTEIHCKOro YCTPOUCTBA Ha dTare 612 coXpaHseTcs B XpaHUIIUIIE
332 nanubIx BeO-Opaysepa 324. Bes napopmanus win yactb HHPOPMALIMK, XapaKTePU3YIOLIEH
($yHKUMOHMpOBaHUE yCTporcTBa 102, TeHEepUPYIOLIEro a3p0o30Jib, MOKET TaKXKe COXPAHSATHCS B
xpanwnuine 332 nanHbix BeO-Opaysepa 324. Coxpanenue ocymectsisier PWA 328 w/wnu BeO-
Opay3ep 324. B HEKOTOpBIX BapHWaHTaX OCYIIECTBJICHHS WH(POpPMAIUs CHAOKAETCS OTMETKOM
BPEMEHH Il TEKYIero MOMEHTa BPEMEHU.

Co ccpuikoii Ha ¢ur. 7 mpencrasieH crnocod 700 MHMLMHPOBaHUS OECTIPOBOIHOTO
coenuHeHust 116 cBsi3u manoro paguyca AEHCTBUS MEXAY NEPCOHANBHBIM BBIMUCIUTEIbHBIM
ycrporicteoM 104 u ycrponcteom 102, renepupyromum aspo3ons. Hanpumep, nocie Toro, kak
OecnipoBogHOE coenmHEeHHe 116 CBA3M Majoro pagmyca AEHCTBHS MEXAY IepCOHAIbHBIM
BBIYMCIUTENBbHBIM YCTpOCTBOM 104 u ycTpoiictBoM 102, reHepupyrommM a3po30ib, KOTOPOE
y>ke OBLIO YCTAHOBJICHO C UCIOJIb30BAHUEM CIIoc0o0a, OMMCAHHOTO CO CChUIKON Ha ¢ur. 6A u 6B,
ObUIO 3aKPBITO, €r0 MOXKHO IOBTOPHO HMHHUIMHPOBATH 3aHOBO C MWCIOJB30BAHMEM CIOCO0a,

OIHCAHHOTO CO CChUIKOH Ha ¢ur. 7.
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B nepsyro ouepens, Ha sTane 702 Ha NepCOHATIBHOM BBIMUCIUTENBHOM yCTpoicTBe 104 ¢
ucnojp3oBanueM criocodba 500 3amycka PWA 328, onmucaHHOrO BbIIe CO CCHUIKOH Ha ¢ur. 5,
3amyckaercs PWA 328.

B xpanmwmme 332 pganHbIX BeO-Opaysepa 324 xpaHurcs OOuH WM Oojee
UIeHTU(UKATOPOB MOTpeduTenbekux ycrpoiicts. Ha stane 704 PWA 328 nosayuaer noctyn k
ueHTH(UKATOpaM NOTPEOUTENBCKUX YCTPOMCTB M3 XpaHuinma 332 naHHbIX Opaysepa. 3atem,
Ha stane 706 ocyluecTBisieTcs: onpeaesaeHue ycrporcrsa 102, reHepupyrouero a3po3ob, s
NOJKJIOUeHHs. B HacTosieM BapuaHTE OCYLIECTBICHHS HASHTH(UKATOPBI MOTPEOUTETHCKUX
YCTPOMCTB, XpaHsIIUEcs B XpaHMIUIIe 332 NaHHBIX Opay3epa, MPeACTaBJISIOTCS TOIb30BATEIO
Ha TOJIb30BaTeIbCKOM HHTEp(detice 312 mepcOHATBPHOrO BBIYHCIUTEIBHOrO ycTpoicrBa 104.
[Tonb3oBarens BbIOMpaeT ycrpoiictBo 102, reHepupyromiee a’po30iib, K KOTOPOMY OH XOUeT
NoAKIIOUNThCA. Ecim mMeercss TOAbKO OAHO ycTpoicTBO 102, reHepupyroliee aspo30ib, TO
NOJIb30BAaTENb BBIOMpAET 3T0 ycTpoiicTBo 102, reHepupyromiee a3po30db (MK OHO MOXET ObITh
BBIOPAHO OT JIMLIA TIOJIb30BATENSI aBTOMATHUYECKH).

B HacrosiimeM BapuaHTe OCYIIECTBIICHUS TOJIb30BaTEIbCKUH HHTEpdeiic 310 orobpakaer
ynoOHOE mJis TONB30BaTENsl HauMEHOBaHUE ycTpoiictBa 102, reHepHpyrOIero aj’po3oiib,
CBSI3aHHOE C HACGHTU(PHUKATOPOM IOJIb30BATENBCKOTO YCTPOMCTBA, HampuMep, B BUAE
nukTorpamMsl. Korna nonp3osaTenb B3aUMOJENHCTBYET C HAMMEHOBAHUEM WJIM MUKTOIPaMMOMN
ycrpoiictBa 102, reHepHpYIOLIEro a’3po30Jb, BbIOMpaeTCss UAEHTU(UKATOP IOJIb30BATEIBCKOTO
yCTpPOICTBa, CBA3aHHBIM € 3TUM ycTpoiictBoM 102, reHepupyroomuM aspo3onb. B apyrom
BapUAHTE OCYLIECTBICHUS] OTOOpaXKaeTCst caM UAECHTH(HUKATOP MOJIb30BATEIbCKOTO YCTPONUCTBA.

Ha stane 708 PW A 328 usBnekaer u3 XxpaHuiuina 332 gaHHbIX Opay3epa uaeHTH(GUKATOp
NIOJIb30BATEICKOTO  YCTPOWCTBA, COOTBETCTBYIOIUN ONpPEAENICHHOMY WJIH BBIOpAHHOMY
yctporictey 102, renepupyromemMy a’po3oib. Ha stame 710 PWA 328 wucnonb3yer 3TOT
UIEHTU(PHUKATOP MOJIb30BATENILCKOTO YCTPOMCTBA ISl BBI30BA WHULIMUPOBAHHS MEPCOHATBHBIM
BBIYUCIUTENBHBIM ycTporicTBoM 104 GecnipoBopHoro coenuHenust 116 cBs3u manoro paamyca
JEeWCTBUSI C ONPENEJCHHbIM WJIM BbIOPAHHBIM YCTPOHCTBOM 102, reHEepHPYIOLINM a3pO30Jib.
Crnenyer mnpuwHATP BO BHUMAaHHE, 4YTO HWACHTU(PHUKATOP TNOJIB30OBATENBCKOTO YCTPOIHCTBA
conepskajcs B XpaHuuine 332 maHHbIX Opay3epa ¢ MOMEHTA TIOCJIeIHEerO HCIoIb30BaHust PWA
328 mocpenctBoMm BeO-Opay3epa 324 u COOCTBEHHOrO MPWIOKEHHS 326 IJisl YCTAHOBJICHUS
OecnpoBogHOrO coenuHeHnst 116 cBsi3m  Mamoro paguyca gaeWcTBusi. MpeHTudukarop
NOJIb30BATENBCKOTO YCTPOHCTBA OCTA€TCS B XPAHMIIJIMINE JAHHBIX Opaysepa, Aaxke eciu BeO-
Opaysep 324 u coOCTBEHHOE TPUJIOkKEHHe 320 caMU 3aKpPbIThI, HAMIPUMEP OCTAHOBJICHBI WU
npekpaTiwin padboTy. DTO MO3BOJSIET MHULHMHUPOBATH OECHpoOBOAHOE coenuHeHue 116 cBsi3u

MaJIoro paauyca AEHCTBHs HampsiMyro, 0e3 HeoOXOIMMOCTH B M3BJICUEHHUH HACHTU(PHUKATOpA
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MOJIb30BATENBCKOrO yCTPOMCTBA U3 ycTporcrBa 102, reHepupyrolmero aspo30Jb, 3aHOBO,
HanpuMep, IyTeM IOBTOPHOTO YCTAHOBJIEHUS OECNPOBOAHOTO COEAMHEHHUS CBA3H MAJlOro
panuyca neicTBHsl ¢ UCIOJIb30BaHueM criocoda 600, OrmucaHHOro CO ¢ChUTKOM Ha ¢ur. 6A u 6B.

B »>TOM BapuaHTe OCYIIECTBJIEHUS HIEHTH(PUKATOP MOJB30BATEIBCKOIO YCTPOMCTBA
npencrasnser coboii MAC-ampec Bluetooth®, u oH wucrmonmb3yercss mis HHULIMMPOBAHHS
OecipoBoztHOTO coenuHeHust 116 cBA3u manoro paamyca neiictBust. [l MHULMMPOBAHMSA
OecnipoBogHOTO coenuHeHust 116 cBs3u Manoro panuyca neficteus PW A 328 renepupyert BbI3OB.
BrzoB PWA 328 umeer 1ienbio yCTaHOBIEHHE MTEPCOHATIBHBIM BBIUUCIUTEIbHBIM YCTPOHCTBOM
104 OGecnpoBogHOro coenuHeHus 116 CBA3M Maloro panmyca MAEUCTBUS C BBIOPAHHBIM
ycrporictBoM 102, reHepupyromuM a3po3oib. Beb-Opaysep 324 oOpabaThiBaeT 3TOT BBI3OB C
UCTIOJIb30BAHHEM  COOTBETCTBYIOINETO OOBEKTa, HAXOMALIEroCs B €ro JHUPEKTOPUU B
COOTBETCTBYIOIIEM MecTOnoNOKeHnH. Ko o0bekTa PyHKIIMOHUPYET C LENbI0 MPEAOCTaABICHHS
npomuca BeO-Opaysepy 324. OH Takke BbI3bIBaE€T NpenocTaBiieHHe BeO-Opaysepom 324 kona
Swift cobcrBeHHOMY mpmiokeHUI0 326 Tak, uyTo BeO-Opaysep 324 daxrtuueckn npeobdpasyer
BBI30OB B KOMaHAy i coOcTBeHHOro mnpuioxkeHus 326. CoOcTBeHHOe mnpuiioxkeHue 326
NPUHHUMAET 3Ty KOMaHAy U HCIOJb3yeT €€ Il BbI30Ba OTKPBbITUS KOHTpoJuiepoM 330
OecnipoBOIHON CBsI3U OECIPOBONHOrO coequHeHus 116 CBs3M Majoro paguyca JEHCTBHS C
yCcTporcTBOM 102, reHepHupyOIUM a3p0O30Jib.

Co ccputkoii Ha ¢ur. 8 npencrasneH crocod 800 nepexpaun nHGOPMALMK B OTHOLICHUH
(dyHKUHMOHUPOBaHUs ycTpolicTBa 102, reHepupYIOLIEro a3po30ib, B yAaJeHHbIH cepsep 114.

C moMo1IpIo yke YCTAaHOBJICHHOTO W/HITH HHULIMMPOBAHHOTO OECIIPOBOIHOTO COSTUHEHUSI
116 cBs13u Manoro paguyca AeMCTBUSL MEKY EPCOHABHBIM BBIUHCIUTENBHBIM YCTPOUCTBOM 104
U BBIOPaHHBIM yCTpOHCTBOM 102, reHepHPYIOLUIUM a3p030Jib, MEPCOHATBPHOE BBIYUCIUTEIBHOE
ycrporictBo 104 Ha stame 802 mocpencTBOM OecnpoOBOAHOrO coenuHeHHs 116 CBs3M Maioro
pamuyca NeWCTBUS NMPUHMMAET W3 BBIOPAHHOTrO ycTpoiicTBa 102, reHepupyrIero a’po3oJib,
uHpOpMaLUIO, XapaKkTepU3yIIYI (QYHKIMOHMpPOBaHHE BbIOpaHHOrO ycrpoicrea 102,
T€HEPUPYIOLIEro a3p030ib.

B  Hacrosimmem  BapuaHTE  OCYLIECTBICHUS  MHPOpPMALUs,  XapaKTepU3YIOIIas
(yHKLNOHUPOBaHUE BEIOPAHHOTO yCTpoiicTa 102, reHepupyrOIero a3po30Jib, MOXKET COepPKaTh
nr060e 0HO Ui OoJiee U3 CIIEAYIOIIEro:

uneHTH(GUKannoHHas nHPOpPMAIHs WK TUN yeTpoicTBa 102, reHepupyroImero
a’po30JIb, HANpPUMEpP MOJENb M CEPUHHBIH HOMEp, WACHTUPHUIMPYIOIIHE
ycTpoiictBo 102, reHepupyroiee a3po30iib,

TUT U UAeHTU(UKAITMOHHAsT UHPOPMAaLUs KaKOH-T00 pacXxonHo earHULbI 217,

YCTaHOBJICHHOMU B ycTpoucTBe 102, reHepupyroLeM a3po30ib,
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cocrosiHue ycrpoiictea 102, reHepupyromero a’po30iib, W/HIN PacXOTHOH
equHALBI 217 (ecnm OHAa MPHUCYTCTBYET), TAaKOe KaK YPOBEHb 3apsima Oarapeu
ycTpoiictea 102, reHepupyrolero a’po30Jib, TEKYIIHE 3HAYEHUs YCTAHOBOK
ycrpoiictea 102, reHepupyromero a’po3oyib (HampuMep, YCTAaHOBKA IIEJIeBOH
TEMIIEPaTypPbl, YCTAHOBKA YPOBHS «0O0BbeMa mapa») M MHPOPMALUS O €MKOCTH
pacxomHoi enuHuubl 217 (Hampumep, KOJIMYECTBO 3aTSIKEK, OCTAIOINUXCS 0
MOMEHTa, KOoraa pacxonHas enuuuna 217 Oyner cuuratbesi oTpadoTaHHON, 00beM
JKUIKOCTH, OCTAroLleicss B pacxoaHou enuHuue 217, eciaum OHa COAEPKUT
pe3epByap ¢ SKUIAKOCTBIO, /WM MONPOOHOCTH O KOJMYECTBE, KOTOpOe ObLIO
UCTIOJIb30BAHO PACXOAHON equHuLeH 217 (cM. HUXKe), W/HIH

uHpOpMaIus O MONb30BaHUM YyCTpoicTBOM 102, reHepHpYIOLINM a3po30Jib, C
NpEeABIYINEr0 MOMEHTa BpPEMEHM, Koraa 3Ta WHQpopmauus Obuia yCIEUIHO
nepenaHa B ynajeHHbil cepsep 114 w/ummu PWA 328.

Ha stame 804 wundopmanus, xapakrepusyromias (YHKLHOHMPOBAHHE BBIOPAHHOTO
ycrpoiictBa 102, reHepupyrOIIero a’spo3oib, COXPaHSETCS B XpaHWIHle 332 JaHHBIX BeO-
Opay3epa 324. B Hacrosimem BapwaHTe OCylmecTBIeHHs Ha dtane 808 wuHpOpM™MaIms,
XapakTepusyromas (QyHKIMOHUPOBAHHE BbIOpaHHOro ycrpoiictBa 102, reHepupyroIero
a’po30Jb, TAaKXKe IepenaeTcsi B yhaajdeHHbId cepeep 114 uepe3 unTepner 112. B yactHOCTH
uHpopmanms, xapakrepusyromas —(QyHKIUMOHUpOBaHHME BbIOpaHHOro ycrpoiictea 102,
TeHEePHPYIOLIEro a3po30Jib, epeaeTcs B yaaieHHbli cepeep 114 mocpencTBom O0ecipoBOIHOTO
coenuHeHus: 120 cBsi3M Ha OONBLIMX PACCTOSHUSX. B ApyroMm BapHaHTe OCYINECTBIICHUS
uHpopmaums, xapakrepusyromas (QyHKIHOHUpOBaHHE ycTpoiicTBa 102, reHepupyromero
aspo3ouib, nepenaercs: 810 B ynaneHnHbiil cepsep 114 mocpencTBom 0eCpoOBOIHOTO COSTUHEHHSI
118 cBsi3u majoro paauyca necteus yepes Touky 110 goctyna.

B HacrosiiieM BapuaHTe OCYINECTBJICHHUs Tmepenada WHPOPMALUH, XapaKTepU3yrOIeH
¢yHkunoHMpoBaHue ycTpoiictBa 102, reHepUpYOIIEro a’po30Jib, HE OCYINECTBISETCS [0
ompeneeHus] JOCTYMHOCTH COEAWHEHUs ¢ yOajJeHHbIM cepepoMm 114 Ha stame 806. 2DTO
ONpeNeIeHNe OCYLIECTBISETCS MEePCOHANBHBIM BBIMUCIUTENBHBIM yCTpoiicTBOM 104 mpu
MOMNBITKE YCTAHOBJICHUSI KOHTAKTa C yJaJeHHbIM cepBepoMm 114 uyepe3 untepHer 112. Ecim
COEAMHEHHNE C YAAJIEHHbIM cepBepoM 114 onmpeaeneHo kak JOCTYMHOE, OCYILLECTBIISIETCA Nepeaaya
B ynaneHHbId cepBep 114 mHopmanum, xapakrepusyromed (yHKIMOHHPOBAHHUE YCTPOICTBA
102, renepupyromero aspo3oib. Crnenyer OTMETUTb, YTO B aJbTEPHATUBHOM BapHaHTE
OCYLIECTBIIEHUsT HEKOTOpash dYacTh HH(OpPMAILUK, XapaKkTepusymolled (yHKIHOHUPOBAHUE
ycTpoiictBa 102, reHepupyrollero a’po3oib, NEPEenaeTcs NEPCOHATbHBIM BbIYUCIUTEIbHBIM

ycTporictBoM 104 Toraa u TONbKO TOrAa, KOrAa NePCOHAIBbHOE BBIYUCIUTENBHOE YCTPOUCTBO 102
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OTIPEAeITUIIO, YTO COSUHEHHNE C YOAJIeHHBIM cepBepoM 114 nocTymHO, U COOOIMIIO 3TO B BUIE
YaCcTH YCTAHOBJICHUS W/WJIN WHULMUPOBAHHUS OECIpPOBOAHOrO coexuHeHus 116 cBsi3u manoro
paauyca AEUCTBUSL MEXAY NMEPCOHAIBHBIM BbIYUCIUTEIbHBIM YCTPOUCTBOM 104 1 ycTpolicTBOM
102, reHepupyrOIIUM a3po30jb. IJTO, B YAaCTHOCTH, MPUMEHHUMO K JIOOBIM OTHOCHTEJIBHO
OonpminM oObeMaM MaHHBIX (HANpUMep, K HUCTOPUHM JAHHBIX O 3aTSDKKAX, OTHOCAIIEHCS K
MOJIb30BAaHUID  yCTpoWcTBOM 102, reHepupyroUM a’po30Jib, MOJb30BaTENEM, KOTOpas
NPEUMYIIECTBEHHO COAEPXKHUT Jt000e ONHO MM Oojiee M3 BPEMEHH U MPOAOJIKHUTEIBHOCTH
KQKIOM 3aTSKKM, KOTOPYHO JAeNaeT IOJNb30BaTeNlb, YCTAHOBKE LEJIEBONM TEMIEPATyphl, NpPH
KOTOPOH Jenaercs Kaxknaas 3aTsKKa, M, BO3MOXKHO, MECTONOJOKEHHE ycTpoicTtBa 102,
T€HEPUPYIOIIEr0 a3P030Jib, B KOTOPOM JIEJIAETCs KaX/1as 3aTskka). B yacTHOCTH OOJbIINE TAKEThI
JAHHBIX, TaKhe KaK yKa3aHHbIE JaHHbIE, MOTYT XPaHUTHCS B NEPCOHAIBHOM BbIYUCIUTEIHEHOM
ycrpoiictBe 102 TOMBKO 10 TEX MOp, TOKA OHKU He OYAYT YCIEIIHO MepeaHbl B YAAJICHHBIN CepBep
114. Takum obpa3om, MpUMEpHas MOCIENOBATEIBHOCTh OMeparuii crocoda B OOMMX depTax
SIBJISIETCS CIEAYIOLEeH: npueM B ycTponcTBe 102, reHepupyroneM aspo3oib, U3 MEePCOHAIBHOIO
BBIYMCJIUTENIBHOTO yCTpolcTBa 104 nNoOATBEp)KAEHUS HAIW4YUSA JOCTYIHOIO COEJUHEHMs
ycrpoiictBa 104 ¢ ynanenssM cepsepoM 114; mepenaua u3 ycrpoiictea 102 Qonpinoro makera
uH(pOpPMaLIMK B MEPCOHAIBHOE BBIUUCIUTENbHOE YCTpoiicTBO 104; mepechuika 3TOro OOJNBIIOro
naxkera HHQOpMAaIH U3 IEPCOHATBHOTO BBIYUCIUTENBHOTO YCTpoiicTBa 104 B ynaneHHbIH cepBep
114; npuem B NepCOHAJIBHOM BBIYUCIHUTENBHOM ycTpoiicTee 104 u3 ynanenHoro cepsepa 114
HOATBEPKIEHUS YIAYHOTO MpreMa OONbIIOro nakera nHGopManuy, nepefada u3 nepCoOHaIbHOTO
BBIUUCJIUTENIBHOTO ycTporicTBa 104 B ycrpoiicTo 102, reHepupyrolee a3p0o30b, NOATBEPKACHUS
YCIENIHOM mepenadyu OONbLIIOro makera WHGOpMALMU B yoaneHHbId cepBep 114; ynanenue
YCIEIIHO MepPeNaHHOro OONbIIOro Mnakera MHpopMaluu U3 ycrpoiictea 102, reHepUpyrOLIETro
as3po30JIb.

B 0coOeHHO mpeanoYTHTENIbHOM BapHaHTE OCYINECTBJICHUS pacxopHas enuHunma 217
npeacTaBisier coOOH KapTomaii3ep, Comep:Kaluii 3arOMUHAIONIEe YCTPOUCTBO U XPaHEHHUs
JAaHHBIX O PacXxogHON enuHMLE 217, KOTOpbIe BKIFOYAIOT UIEHTH()UKATOP PACXOIHON €IUHHIIBI
217, unpopmauuo o pacxomgHod eawHuLe 217, MPEONOYTUTENBHO, TAKyI0 WH(POPMAIUIO, KaK
apoMar pacxOmHOHN equHUIIBI 217, aKTUBHOCTh HUKOTHHA PACXOMHON enuHuLbl 217 (Hanpumep,
apomMar Tabaka C MEHTOJIOM ¢ KOHIEHTpaluedl HukoTmHa 18 wmr/mu) wu, Haubonee
NPEANOYTUTENbHO, HH(POPMALMI0 O KOJHYECTBE JKUAKOCTH (OLIEHOYHOM), OCTaroLIecs
OOCTYmHOH B pacxomHou emwHmne 217 nns morpeOsnenust monb3oBareieM. Haubonee
NPEANOYTUTENbHO, HHpOpManHs 00 OLEHOYHOM KOJWYECTBE SKUAKOCTH, OCTAIOIIEHCs] B
pacxonHol equHHLEe 217, MOKET MPEeNCTaBIATh COOON MH(POPMALIUIO O MOJIb30BAHUU PACXOIHON

enuauied 217 (HampuMep, KOJWYECTBO 3aTSDKEK, CHIENaHHBIX, KOTJa OHHU COAEpPKAIUCh B
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pacxonHo# enuauLe 217, u Takas nHGOpMALUS 00 3THX 3aTSKKAX, KAK YCTAHOBKU YCTPOHCTBA
102, reHepupyrollero aspo30jib, BO BPeMsl 3aTSKKH, MJIMTEIbHOCTb 3aTSDKKH, DSHEPrus,
notpebiisieMasi HarpeBaTeIbHBIM 3JIEMEHTOM 216 B XOZ€ 3aTsDKKH, OKPY’KAarollasi TeMIeparypa
WM TEMIIEpaTypa HarpeBaTeIbHOro 3J1eMeHTa 216 nepen 3aTsKKOH WK B Havasie 3aTsDKKU U T 1.,
KOTOpas MOXET SIBJIITbCS AarperupoBaHHON (Hampumep, oOmas SHeprus, noTpedneHHas
HArpeBaTeJIbHBIM 3JIEMEHTOM IPH 3aTSDKKAX U3 PACXOMHOM equHULbl 217, o0inas JauTeabHOCTb
BCEX 3aTSDKEK, CHENAHHBIX MPH Pa3HBIX YCTAHOBKAX LIEJIEBOW TeMIEpaTypbl WK oObeMa mapa,
CpenHssl OKpy’Karollas TeMIlepaTypa WIM TeMIepaTypa HarpeBaTebHOIO 3JIEMEHTa Iepen
3aTSDKKOM WJT B HAa4aJle 3aTSHKKU U T.J.) JJISL CBEACHUS K MUHIMYMY PECYpPCOB 3aITOMHUHAIOLITHX
YCTPOHCTB, HEOOXOMUMBIX JUISI XPAHEHUS 3TUX JaHHBIX. COXpaHEeHHe NaHHBIX O MOJIb30BAHUH, &
He (paKTHYECKH M3MEPEHHOTO YPOBHS OCTAFOINEHCS KMIKOCTH, SIBJISIETCS] MPEUMYIIECTBEHHBIM,
TaK KaK B 3TOM CJIy4ae CepBEp MOKET OLIEHUBATb HA OCHOBE 3TUX JAaHHBIX, CKOJIBKO XKUAKOCTH
(WM CKOJTBKO 3aTsDKEK) OCTaeTcsl B pacxomHOW emuHuie 217 ¢ UCHONB30BAHHEM CJIOXKHOTO
aJITOPUTMA, KOTOPBIH MOXKET COBEPILIEHCTBOBATHCS BO BPEMEHH HJTH YUUTBIBATH HHOPMALIHIO U3
OONBLIOrO KOJMYECTBA PACXOAHBIX €IUHHUI (BO3MOXHO, AarperHpoOBaHHYI0 BO H30ekKaHHE
npobJieM, CBSI3aHHBIX CO 3JIOYMOTPEOIEHUEM JIMYHBIMU TAHHBIMH ) ISl IPEIOCTaBIICHHs Haubosee
TOYHOW MH(OpMAIMK U T.A. BMECTO TOTO, YTOOBI MOJAraTrhbCs, HaNpUMep, Ha HEOOXOAUMOCTh
BBITIOJIHEHUSI 3TOU OLIEHKU yCTPOUCTBOM 102, reHepupyroImmum a3po30b.
B HacTosilnemM BapuaHTE OCYIUECTBJICHHsI NEPCOHAIBHOE BBIYMCIMTENIBHOE YCTPONCTBO

104 nomoOMHUTENBHO BBIMIOIHEHO C BO3MOKHOCTBIO Mepenadn nHpopmauuu uist yerpoiicrsa 102,
TeHEPUPYIOLIETr0 a’po30Jib, B ycTpoicTBOo 102, reHepupyloliee a’po30ib, MNOCPEACTBOM
OecripoBontHOTO coenuHeHus 116 cBs3u Majoro paguyca AeHCTBHSA. JTa MHPOPMALHS MOXKET
coiepKaTh OHO WK OoJiee U3 CIASAYIOLIETro:

YCTAHOBKU ycTporicTBa 102, reHepupyroLero aspo3oib, TAaKUe Kak MaKCUMaJIbHbIE

YPOBHHU MOLIHOCTU HarpeBaTebHOIO 3jieMeHTa 216,

COOOIIeHHS aKTHBALMN OTIEPALUi,

uHpOpMaIus 111 ayTeHTHU(PHUKALNY TTOJIb30BATENS, U

OOHOBJIGHHSI ~ MPOrPAMMHO-AIIIAPATHOrO  obecriedyeHuss  ycrpoiicta 102,

TeHEPUPYIOLIETO a3p030Jb.

OmnmcaHHBIE BAPHAHTHI OCYLIECTBICHUS HACTOSIIETO N300PETEHUS TPEACTABIIOT COOOH

JUIOb TIPUMEPBI TOTO, KaK MOXHO peajn3oBaTh HacTosmee n3oOpereHue. Moaumduxanmy,
BapUallUd U U3MEHEHUs ONMCAHHBIX BAPUAHTOB OCYILECTBJIEHUS CTAHYT OUEBUAHBIMU JJIS TeEX,
KTO HMMEET COOTBETCTBYIOINYIO KBAIM(UKALUIO M 3HaHUA. OTH MOAW(UKAILUNH, BapHALUH U

HU3MCHCHHS MOKHO OCYIIECTBUTD 0e3 BbIXOJa 3a MPEACIIbL o0bema HaCTOALICTO I/1306pe’TeHI/I$I.



dopmyna n3obpereHust

1. Cniocob kOH(pUTYpUPOBAHUS MEPCOHATBHOTO BBIYUCIUTENBHOTO ycrpoiictBa (104) mus
cBsizu ¢ ycrpoicteoM (102), reHepHpYIOIIMM a’po30Jib, IOCPEACTBOM OECIPOBOAHOIO
coenuneHus (116) cBsi3u Masoro paauyca AeHCTBUSA, KOTOPBIN BKIIFOUAET:

3amyck cOOCTBEHHBIM mpuiokeHneM (326) BeO-Opaysepa (324) Ha nNepCOHAIBHOM
BBIYUCIUTENILHOM yCcTpoiicTse (104);

3amyck BeO-Opaysepom (324) mporpeccuBHoro BeO-mpusioxkeHus, PWA, (328) Ha
NEPCOHAILHOM BBIUUCIUTENBHOM ycTpoiicTae (104); u

NpEeAOoCTaBlieHHe COOCTBEHHBIM MprUiockeHHeM (326) pecypca BeO-Opayszepy (324),
NpUYeM 3TOT PeCypc BbI3bIBaeT 00paboTKy BeO-Opayzepom (324) BbI30Ba, MPHHATOrO BeEO-
Opaysepom (324) uz PWA (328), npennasHadeHHoro mjst ycrpoiictsa (102), reHepupyromero
a3p030J1b, MOCPEICTBOM HAIPABICHHUS KOMAH/Ibl HA OCHOBE BBI30BAa B COOCTBEHHOE MPUIIOKEHUE
(326), mpu 3TOM KOMaHAa NPUBOOUT K BBI3OBY COOCTBEHHBIM NpuiiokeHueM (326) cBs3n
NEPCOHANLHOTO BbMHUCIUTENbHOTO ycrporictBa (102) ¢ ycrpoiictBom (102), reHepupyrommm

a3p030J1b, TOCPENCTBOM OecripoBoAHOTO coennneHus (116) cesi3u Maoro paguyca neicTBUs.

2. Croco® mo m. 1, OTIMYAKOIIMICA TE€M, YTO PECypC BKIIOYAET KOJ BBIUHUCIUTENbHOU

MAIUHBI, 3aar0 Ui onepauuu BeO-Opaysepa (324).

3. Crmocob mo m. 1 wmam m. 2, OTAMYAIOMUACS TeM, YTO KOMAaHIa BKJIIOYAET KOJ

BBIYMCIIUTEIbHON MALIMHBI, 33JaI0IUH Onepaliy COOCTBEHHOTO NMpriokeHus (326).

4. Crnocob6 mo moOoMy M3 MpenblAyIiuX MMYHKTOB, OTIHYAOLIUICS TEM, 4YTO pecypc

npenocTaBisieTcs: B Bune oobekta BeO-Opaysepa (324).

5. Cnocob no aroboMy M3 MPEAbIAYIINX MYHKTOB, OTJIUYAIOIIUNUCS TEM, YTO BKIIFOUYAET

NpEeAOCTaBIIeHHE pecypca B 00BeKTHON Moaenu nokyMeHnta PWA (324).

6. Crocob mo moOoMy U3 MPEbIAyIIUX MYHKTOB, OTIIMYAIOIIUICS TeM, YTO COOCTBEHHOE
npuiokenue (326) BbI3BIBAET CBA3b MEPCOHAIBHOIO BBIUHCIUTENBHOrO ycrpoiictea (102) ¢
ycrpoiictBoM (102), reHepHPYOIUM a3p030Jib, TOCPENCTBOM OecripoBogHOro coenunenus (116)
CBSI3W MAJIOTO paanyca NeHCTBHA MyTeM CBA3M ¢ KoHTpossiepoMm (330) OGecrpoBOIHON CBs3U

MEPCOHAIBHOTO BBRIYUCIUTEIBHOTO yeTpoiicTea (104).
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7. Cniocob o moboMy U3 MPEnbIAYIIUX MyHKTOB, OTJINYAIOIIHICS TEM, YTO OECTIPOBOIHOE
coequHenne (116) cBs3m Majmoro paamyca HNEWCTBUS TMPENCTaBsieT COOOH COoeauHEeHHe

Bluetooth®.

8. Cnocob6 mno moOoMy U3 NpeApAyLINX IYHKTOB, OTJIMYAIOLIMHCS TEM, YTO BbI3OB
npefHasHaYeH Uil WHHLHUUPOBAHHMS OECIPOBOAHOIN CBSI3M MAaJOro paaumyca AEHCTBUS C
ycrporictBoM (102), reHepHpYIOIIIM a3p030Jb, B COOCTBEHHOE MpHiiokeHHe (326) BBITIOJIHEHO C
BO3MOYKHOCTBIO B OTBET Ha BBI30B BO3BpAINaTh HASHTH(HUKATOP MOJIb30BATENBCKOTO YCTPOHCTBA,

NpUHATHIN 13 ycTporicTa (102), reHepupyrOLIero aspo3oiib, Bed-Opaysepy (324).

9. Crmoco®d mo m. 8, OTIMYArIIMHCS TeM, YTO HICHTHU(PHUKATOP MOJIb30BATEIBCKOTO
yCTpoiicTBa mpeacTapisieT codoit aapec ympasienuss noctynoMm k cpene (MAC-aapec) nmns

ycrpoiictsa (102), reHepupYIOIIEro a3po30Jib.

10.  Cnocob mo moboMy U3 MpeAbITyIUX MYHKTOB, OTJIUYAOLINICS TEM, YTO JOMOJHUTEIBHO
BKJTIOUAET 3amyck BeO-Opay3zepom (324) PWA (328) ¢ ucnonbzoBanuem ¢aiiinos mist PWA (328),
3arpy’keHHbIX C BeO-cepBepa WMIIM JIOKAJIbHO XPAHSIIUXCA B MEPCOHAIBHOM BBIYHCIUTEIBHOM
ycrpoiicte (104), 3a cuer 4ero, gake €Ciay MepCOHAIbHOE BIYUCIUTENbHOE yCTporcTBO (104) B
HACTOSALIMI MOMEHT HE UMeeT MONKIYeHHs K uHTepHery, PWA (328) mo mpexxHeMy MOKeT

pabotars.

11. Crnoco6 mo moOoMy M3 MPEenbIIyLUUX MYHKTOB, OTJIHYAKOLIMICS TEM, YTO yCTPOHCTBO

(102), renepupyroliee a3po30Jib, MPEACTABISIET COOOH JIEKTPOHHYIO CUTapeTy.

12. Crnocob o roboMy U3 MPEenbIIyLIINX MYHKTOB, OTIMYAIOIIUNACS TEM, YTO MEPCOHATBHOE
BBIYUCIUTENbHOE ycTpoiicTBO (104) mpencraBmser coboif  MOOMIBHOE TEPCOHAIBHOE

BBIYUCJIUTEIBHOE YCTPOMCTBO.

13.  Cnocob mo moboMy U3 MpeabIIyIUX MYHKTOB, OTJIHYAIOLIMICS TEM, YTO JOMOJHUTEIBHO
BKJIFOUAET COXPaHEHHE KOMaH/ W/WIIH TAaHHBIX IS peaii3alii OTHON WIIH HECKOJIBKHUX (DyHKIHHA
PWA (328) B xpanwmmme (332) nanHbIXx BeO-Opaysepa (324) Tak, 4TO MoOCHe 3aKpbITHA U
NOCNIeAVIOIero mepesamycka BeO-Opaysepa (324) cobcrtBeHHbIM mpuiioskeHueM (326) Bed-
Opay3zep (324) MoxeT u3BieKaTh U3 XpaHwimia (332) qaHHbIX Opay3epa KOMaHIbl 1/ WU TaHHbIE

IUISL pean3aliy OAHON WM HecKoabkux GyHkumii PWA (328).
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14. Croco® mo m. 14, ornuyaromuiicss TeM, 4TO KOMaHIbl W/MIN AaHHbIC IS pPeaH3aluu
omHONW miM Heckonbkux (QyHKIui PWA (328) BrmouaroT MHGOPMALMIO, MO3BOJSIIOIIYIO
yCTaHOBUTH OecnipoBopHOe coequHeHue (116) cBsi3u mManoro pamuyca nefCTBUSA C YCTPOHCTBOM

(102), renepupyrOIUM a3p030Jb.

15.  Cnocob no noboMy U3 MPeAbITYLIIUX MYHKTOB, OTINYAOIIUNCS TEM, YTO IOTIOJHUTEIBEHO
BKJIFOYAET:

BBI30B CKaHHUPOBAHHMSI MEPCOHAIBHBIM BbIUUCIUTENBHBIM yCTporicTBOM (104) Ha Hanu4me
OTHOTO WJIH HECKOJIbKMX yCTpoicTB-KaHauaatoB (102), reHepupyroOIHUX a3po30Jib, C
UCTIOJIb30BAHHEM MPOTOKOJIA OECIIPOBOJHOMN CBSI3U MAJIOTO paanyca AeHCTBUS; U

npueM HASHTU(UKATOPA MOTPEOUTENBCKOTO YCTPOUCTBA IS KKAOTO M3 OJHOIO WU
HECKOJIBKUX yCTpoicTB-kaHaupaTtoB (102), reHepupyrmMX a3po30ib, B OKPECTHOCTH

MEPCOHAILHOTO BBIYUCIUTEIBHOTO yeTpoiicTea (104).

16. Crocod® mo m. 15, oTnuuaromuics TeM, YTO CKAHMPOBAHWE OJHOTO WIIM HECKOJIBKUX
ycrpoiicTB-kaHnqunatoB (102), reHepupyOIMHUX a’po30jb, HWHHUIMHPYETCS COOCTBEHHBIM
npuiokeHueM (326), U py 3TOM HPEATIOUTUTEIBHO TPUEM HASHTU(PUKATOPA ITOJIb30BATEIBCKOTO
yCcTpoicTBa (MAEHTU(UKATOPOB IOJIB30BATENICKUX YCTPOMCTB) AJII OIHOTO HIIM HECKOJBKHX
ycrpoiicTB-kaHauaatros (102), reHepUpyOLINX a3p030Jib, BBIMOIHIET COOCTBEHHOE MPHIIOKEHHE

(326).

17. Crnoco6 mo m. 16, OTIMYAIOLIMICS TeM, YTO AOMOJHHUTENBHO BKIIFOUAET Nepenady Hu3
cobctBeHHoro mpunokeHus (326) B PWA (328) wunmenTudukaropa mMoJib30BaTEIbCKOTO
yCTpOHCTBa (MACHTU(UKATOPOB IMOJIb30BATEIBCKUX YCTPOWCTB) AJISI OJHOTO HJIM HECKOJBKUX

ycrporicTB-kanauaaTos (102), reHepupyOLINX a3p030Jb.

18. Cnocob mo m. 17, OTIMYAKOIIUKICS TeM, YTO IOMOJHUTEIbHO BKJIFOYAET, YTO BHI3OB
npunokenneM PWA (328) ycTtaHOBIEHHST IEPCOHAIBHBIM BBIUUCIUTENBHBIM yCTpoiicTBOM (104)
6ecnipoBogHOro coexnmuueHust (116) cBsizu manoro pagmyca neiictBusi ¢ ycrpoiictsom (102),
TeHEPUPYIOINM a3PO030Jib, BKIIFOYAET onpeaenenue npuioxxeaneM PWA (328) ycrpotictsa (102),
T€HEPUPYIOIIEro a3p030Jib, C KOTOPBIM CJIEAYET YCTAHOBHUTH OECIPOBOAHOE COENUHEHHE CBS3U
MaJioro paguyca OEWCTBUS, M3 OJHOTO WM HECKOJBKUX YCTpOWCTB-KaHaumatoB (102),

TeHEePHUPYIOLINX a3p030Jb.

19.  Cnoco6 mo mn. 18, ornuuaromuiics TeMm, uTO omnpeneneHue ycrpoictsa (102),
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TeHEePHUPYIOIIEro a3p0o30Jib, C KOTOPBIM CIIEyeT YCTAaHOBHUTH OecripoBoaHoe coenunenue (116)
CBSI3U MAJIOTO pajauyca AeHCTBUs, BKIIOYAET:

BBI30B OTOOPa)KEHMsI MEPCOHAIBHBIM BBIUHCIUTENBHBIM ycTpoiictBoM (104) criucka u3
OJTHOTO WJT HECKOJIbKUX yCTPOHCTB-KaHANAaTOB (102), reHepupyIoLInX aspo30iib; U

IpUEeM TMOJIb30BATEIbCKOTO BBIOOpPAa OJHOrO M3 OIHOIO WJIM HECKOJBKHX YCTPOMCTB-
kauaunaroB (102), reHepupyrOIIUX a3po30iib, Kak ycTpoiictsa (102), reHepHpyOLIero a3po30iib,
C KOTOPBIM ClIelyeT yCTaHOBHTH OecrpoBomHoe coenuHeHue (116) cBsisu Mayioro pamuyca

IEUCTBUSL.

20. Crmoco®6 mo m. 19, OTIMYAOUIWICS TEM, YTO BBI3OB OTOOpPAKEHUS] TMEPCOHAIBHBIM
BBIYUCIUTENbHBIM ycTporicTBOM (104) crnmcka M3 OFNHOrO WM HECKOJNBKHX YCTPOWCTB-
kaHauaaroB (102), reHepUpPYOIMUX a3p030Jib, HA TIEPCOHAIBHOM BBIUYHCIUTENIEHOM YCTPOICTBE
(104) u mpueM MONB30BATEIBCKOTO BBIOOPA OJHOTO M3 OFHOIO HIJIM HECKOJBKHX YCTPOMHCTB-
kaHaunaroB (102), reHepUpyOLINX a3po30Jib, Kak ycrporicTea (102), reHepupyOIIero aspo3oiib,
C KOTOPBIM CJIEyeT yCTaHOBHTH OecrpoBomHoe coenuHeHue (116) cBsism maymoro pamuyca

NEeVCTBHSI, BBITIOJHSET COOCTBEHHOE MpuyiokeHue (326).

21.  Cnocob no moboMy U3 IpeAbIIyIUX MYHKTOB, OTJINYAIOLINICS TEM, YTO JOMOJHUTEIBHO
BKJIFOYAET NPHEM B MEPCOHAJIBHOM BbIUUCIUTENBHOM ycTpoiicTse (104) u3 ycrpoiicra (102),
TeHEPUPYIOIIEro a3po30Jib, HHPOPMALIUY, XapaKTepu3yroueil (yHKIMOHUPOBAHUE YCTPOHCTBA
(102), reHepupyrOLIETo a3p030Jib, TOCPEACTBOM OecrpoBogHOTO coenuHeHus (116) cBs3u Masioro

panuyca qenCTBHs.

22. Croco6 mo m. 21, OTIMYArOIMIACS TEM, YTO JOMOJHHUTENBHO BKIIIOYAET COXPAHEHHE
uHpopmanuu, xapakrepusyroomeil (yHkuuoHupoBaHue yctpoiictBa (102), reHepupyromero

aspo3oiib, B xpaHwmiie (332) nanabix BeO-Opaysepa (324).

23. Croco6 mo 1. 21 vty 1. 22, OTIMYAOIIUICS TeM, YTO JOTIOJIHUTENIbHO BKIIOYAET Nepenaydy
NEPCOHANBHBIM  BBIUUCIIUTENbHBIM  ycTpoiicTBoM (104) wuHpopmaumu, XapakTepu3yroLIen

¢yHkunonuposanue ycrpoicraa (102), reHepupyroIIero a3po3oib, B yaalneHHbIi cepsep (114).

24.  Cmnocob mo n. 23, OTIMYaOIIUICS TeM, UTO nepen nepenayeii B ynaneHHsii cepsep (114)
uHpopmaruy, xapakrepusyromeil ¢(yHkiunoHupoBanue ycrpoiictea (102), reHepupyromero
a3p030JIb, AOMOJIHUTEIBHO BKIIFOYAET:

orpeneneHue ycTaHoBieHus coenuHenus (120) cBsasu ¢ ynaneHHbIM cepBepoM (114) B
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NIEPCOHAILHOM BBIYHCIUTEIBHOM ycTpoiicTBe (104), mMpenmnouyTHTENbHO NMyTEM ONpeAeTeHHs
HAJIMYUS OCTYIA K UHTEPHETY Y MEPCOHAIBHOTO BBIUHUCIUTENBHOTO yeTpoiicTsa (104); u

B OTBET Ha OIpeIeleHne OTCYTCTBHS ycTaHOBieHUs coenuHeHus (120) cesasu ¢
ynaneHHbIM cepBepoM (114) B mepcoOHaNbHOM BBIMUCIUTENBHOM ycTpoiicTBe (104) BbI3OB
ycraHOBKH coennHeHus: (120) cBA3M MeXAy NepCOHANbHBIM BBIYHCIUTEIbHBIM YCTPOHCTBOM
(104) u ynanenusim cepsepom (114), npeAnoYTUTENBHO MyTeM BbI30BA OCYINECTBICHHUS TOCTYIA

NIEPCOHAJILHOTO BBIUUCIUTENBLHOTO yCTpoiicTa (014) K MHTEpHETY.

25. Cnoco0 no iroboMy U3 MPeAbIIYLUIMX MyHKTOB, OTIUYAIOIUNACS TEM, YTO JOTOJHUTEIEHO
BKJIFOYAET Nepeiady U3 MepCOHAIBHOTO BIYUCIUTEIBHOTO yeTpoiicTsa (104) B yctpoiicTso (102),
reHepupymiee a3po3oyib, uHpopmauuu st ycrpoiictea (102), reHepuUpYIOLIEro a’po30iib,
nocpencTsoM OecrnipoBopHOro coenuHenus (116) cBsi3u Majoro paamyca AEHCTBUS, NPU 3TOM
npeanouTuTeNibHo uHpopmanus s yerpoiictea (102), reHepUpyOIEro a3po30iib, BKIHOYAET
ONHY WM HECKOJbKO YCTaHOBOK ycTpoiictBa (102), reHepupyrowmero a’po3onib, W/Him

OOHOBJIEHHE TIPOrPAMMHO-AMIAPATHOTO O0ECIIEUSHUSI.

26. Cniocob no moboMy U3 MPEeAbIAYIIHX MYHKTOB, OTIUYAIOIIUNCS TEM, YTO JOMOJIHUTEIBHO
BKJIFOUaeT npuem (aitoB miast padorer PWA (328) U3 HEKOTOPOro/ykazaHHOTO YIAJIEHHOTO

cepsepa (114).

27.  KoMnprOTepHbIH NPOTrpaMMHBIN MPOAYKT, COAEpXKAIlUN KOMAaHAbI, KOTOpbIE IMpPH HUX
ucrnosiHeHnn mporeccopoM (302) BBIUUCIUTENHHONW MAILIUHBI BBI3bIBAIOT OCYLIECTBIICHHE

nporeccopom (302) BBIUUCIUTENBHONW MAIIUHBI CIIOCO0A MO JTF0OOMY U3 MPENbIIY X MTYHKTOB.

28.  TlepcoHalibHOE BBIMHUCIUTENBbHOE YCTPOHCTBO (104), comepskaliee:

xpanuuine (306) 1aHHBIX, B KOTOPOM XPAHHUTCS] KOMITBIOTEPHBIN POTrPAMMHBIN MPOAYKT
nom. 27, u

npoueccop (302) BBUHCIUTENBHOW MAIIWUHBIL, BBIIOJHEHHBIH ¢ BO3MOJKHOCTBIO

OCyLIEeCTBIEHUs criocoda 1o rodomy u3 mm. 1-26.

29. IlepcoHanpHOE BBMUCIUTENBHOE YCTPOHCTBO (104), BBHIMONHEHHOE C BO3MOKHOCTBIO
cBsizm ¢ ycrporicteoM (102), TeHepHpYyIOIINM a’po30Jib, MOCPEACTBOM OeCIpPOBOTHOIO
coenuHenwus (116) cBsi3u Majoro paguyca IelCTBUs, MPU STOM MEPCOHATBHOE BBIYUCITUTEILHOE
ycrpoticto (104) conepkut nporeccop (302), BBITONHEHHBIH ¢ BO3SMOYKHOCTBIO BBI30BA:

3amycka coOCTBeHHbIM mpuiokeHueMm (326) BeO-Opayszepa (324) Ha mepCOHANIBHOM



BBIYUCIUTEIBHOM ycTpoicTse (104);

3amycka BeO-Opaysepom (324) mporpeccuBHoro BeO-npuioxenus, PWA, (328) Ha
NEePCOHABHOM BBIUUCIUTENBHOM ycTpoiictae (104); u

npenocTaBiieHus COOCTBeHHBbIM mpriokenneMm (326) BeO-Opaysepy (324) pecypca,
IpUYeM 3TOT pecypc Bb3bIBaeT 00paborky BeO-Opaysepom (324) BbI30Ba, MPUHATOrO BeD-
Opaysepom (324) nuz PWA (328), npennasHauenHoro s ycrpoiictsa (102), reHepupyromero
a’3p030Jib, MOCPEICTBOM HAIPABIIEHHSI KOMAHbl HA OCHOBE BBI30BA B COOCTBEHHOE MPHUJIOJKEHUE
(326), mpu >TOM KOMaHAa NPUBOIUT K BBI3OBY COOCTBEHHBIM NpuiokeHueM (326) cBsizu
NEPCOHAJILHOTO BbIMUCIUTENbHOTO ycTporicTBa (102) ¢ ycrpoiictBom (102), reHepupyrommm

a3po30J1b, TOCPENCTBOM OecripoBogHOro coenuneHus (116) cBsi3u Majoro paanyca AeiCcTBUS.
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