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KOH®UT YPUPOBAHUE ITEPCOHAJILHOI'O BBIYUCJIMTEJILHOI'O YCTPOUCTBA
JIJI CBA3U C YCTPOUCTBOM, TEHEPHPYIOIIINUM ABPO30JIb

OBJIACTb TEXHUKH

Hacrosiimee  wu3oOpereHne OTHOCHTCS K KOH(PHUIYPHPOBAHUIO  MEPCOHAIBHOTO
BBIUHCJIUTENIPHOTO YCTPOICTBA [l CBSA3M C YCTPONCTBOM, T'€HEPUPYIOLIUM a3po3o0iib. B
YaCTHOCTH, HO HE€ HCKJIOUUTENIbHO, HACTOsIIee M300pETeHHE MPUMEHUMO K OeCIpOBOIHOMY
COEIMHEHHUIO CBSI3M MAaJOro paauyca HeHCTBUS MEXIYy IePCOHAJbHBIM BbIUUCIUTEIbHBIM
yCTPOMCTBOM U YCTPONCTBOM, N€HEPUPYIOLIHUM a3P030Jb, TAKUM KaK NEPCOHAIBHOE YCTPONHCTBO

IUTSL BIbIXAHUS, VUK 3JIEKTPOHHAS curapera (WIH e-Curapera).

IIpennoCchIKY CO3TaHMS I/1306D6T6HI/I$I

IlonynspHOCTP W NpPUMEHEHHE KYPUTEJIbHBIX YCTPONCTB CO CHIDKEHHBIM WM
MOAN(PHUIMPOBAHHBIM PHCKOM, TAKXKE€ U3BECTHBIX KAaK 3JIEKTPOHHBIE CUTAPEThI, HCTIAPUTENH HIIH
YCTPOKHCTBA, T€HEPHUPYIOLINE a3P030Jib, OBICTPO BBIPOCIIO 3@ MOCIEIHUE HECKONBKO JieT. Takue
YCTPOWCTBA, TE€HEPUPYIOLIUE aj’p030Jb, MPEAOCTABISIIOT aJbTEPHATUBY TPAaAULIMOHHBIM
Taba4HbIM NPOAYKTaM, TAaKUM KaK CHrapeTbl, CUrapbl, CHrapwuipl U TabauHblli KryT. B
IPOTUBOIOJIOKHOCTh TOPEHHIO Ta0aKa, KaK B TPAJIULIMOHHBIX TA0AUHBIX POAYKTAX, OHU OOBIYHO
HarpeBaroT, UM IPEIOT, BEIECTBO, CIIOCOOHOE 00Pa30BbIBATH A3PO30JIb, C LIEJIbI0 FeHEPUPOBAHUS
a’p030J1s1 AJis BIBIXAHUS.

BONBUIMHCTBO YCTPOWCTB, TEHEPHPYIOLIMX ad3p030Jib, COAEPIKAT HEKOTOpPYyr (opmy
SJIEKTPOHHOW CXEMbI YIPABJICHUs, OOBIYHO COAEpIKAIIEH MPOCTON MPOLECCOP BBIYUCIUTEIbHON
MAaIIUHbBI, KOTOPAast TIO3BOJISIET MOJIb30BATEII0 YIIPABIATh pabOTONH YCTPOWCTBA, TEHEPUPYIOLIETO
a3po3osb. OOHAKO YIpaBJIEHUE YCTPOWCTBOM, FEHEPUPYIOIIUM a3pP030Jb, OOBIYHO BBIMTOJIHSIIOT
TOJIBKO JIOKQJIBHO, IyTEM HENOCPEACTBEHHOIO B3aMMOJEHCTBHs IMOJIB30BATENs C CAMHUM
YCTPOHCTBOM, T€HEPHPYIOIIHUM a3P030Jib, HAIIPUMED, NMPH MMOMOIIHN TOJIb30BATEIBCKUX PabOUNX
KHOIOK WJIM APYTUX IOJIb30BATEIbCKUX 3JIEMEHTOB YIIPABIEHHUS HA YCTPONUCTBE, TeHEPUPYIOIIEM
a’3po30Jib, U HWHTEPIPETALNH 3HAYEHUS WHIWKATOPOB, Takux kKak cerommonsl (LED), Ha
YCTPOHCTBE, TE€HEPUPYIOIIEM a’3po30Jib. JTO OrPAaHUYMUBAET T'MOKOCTb, C KOTOPOH MOXKHO
YIPaBIATh yCTPONCTBOM, F€HEPUPYIOLIUM a3p030J1b. DTO TAKXKE O3HAUAET, UTO U3TOTOBUTENb WU
MOCTABILIUK YCTPONCTBA, TEHEPHUPYIOIIETO a’po30Jib, C1ad0 B3aUMOIEHCTBYET C YCTPOHCTBOM,

FEHEPHUPYIOLIUM adp030Jib, KOrIda OHO HaXOAUTCA BO BJIAACHUU IIOJIB30BATECJIA. HpOFpaMMHOG
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obecnieueHue, paboTaroliee Ha YCTPOICTBE, HEJb3s JIETKO OOHOBUTD, U HEJIb3$1 JIETKO BBIMOJTHUTH
TEKYIIUI KOHTPOJb MCIOJb30BAHUSI YCTPOMCTBA, T€HEPUPYIOIIErO a’p030Jib, IS YJIy4LISHHUS
BIIEYATJICHUH NOIb30BATEIIS.

Jlis obecriedeHrst BO3MOXKHOCTU COOOIIEHUs MOTPEOUTETBCKOTO YCTPONUCTBA, TAKOTO KaK
YCTPOMCTBO, TEHEPUPYIOIIEE a’3p030jb, C TMEPCOHAJBHBIM BBIYUCIIUTENBHBIM YCTPOHCTBOM
JIOCTYITHBI GECTIPOBOHBIE COSMHEHNUS CBS3M MAJIOro pajuyca jaeiicTsus, Takue kak Bluetooth®.
CoenvHeHMeE STOrO TUIA MOKHO HCTIOJIB30BATh AJis1 00eCTeYeHHs] BO3SMOKHOCTH O0Jiee CII0KHOTO
yTpaBjieHUs] MOTPEOUTENLCKUM YCTPOUCTBOM TMOCPEACTBOM MMEPCOHANBHOTO BBIYHCIUTEIHHOTO
YCTPOMCTBA.

OOBIYHO OTEepalMOHHAS CUCTEMA MTEPCOHATBHOTO BBIYHUCIUTENHLHOTO YCTPOICTBA, HHOTIA
COBMECTHO C COOTBETCTBYIOIIMM JApAaiiBEpOM, ympaBisieT OeCIpOBOIHBIM COEAMHEHHEM CBSI3U
Majioro paguyca JAeHCTBHS, HO cama Mo cebe He oljerdaer ynpasjieHHe NOTPEOUTETbCKUM
ycrpoiictBom. Ckopee, st  oONerdeHusi ympaBiieHHs TMOTPEOUTENIbCKUM  YCTPOHCTBOM
MOCPENCTBOM OeCIpPOBOJHOTO COEOUHEHUS CBS3M MAaJOro paauyca OeiCTBHs, KOTOPBIM
yhOpaBjiseT OMepalroHHas CHCTeMa, TPeOyITCsS  CHeLUaIU3UPOBAHHBIE  MPUJIOKEHHS,
BBIMOJIHEHHBIE ¢ BO3MOKHOCTBIO BBIIOJHEHHSI HA TEPCOHATbHOM BBIUHUCIUTEIbHOM YCTPONCTBE.
Tak kak MHOTrHe TePCOHANbHBIE BBIYHUCIUTEIbHBIE YCTPONCTBA MOTYT 3alyCKaTh JIMIIb
OTpaHUYEHHBIN TUATA30H MPUIOKEHUN, MOKHO CTOJKHYThCS CO 3HAYUTEbHBIMU TPYAHOCTSIMU
IIPU MOMBITKE MPEIOCTaBICHUS €UHOTO MPIIOKEHHsI, pabOTar0INero Ha HEKOTOPOM JTHara3oHe
pasHBIX IMEPCOHANBHBIX  BBIUUCIUTENbHBIX  YCTPOMCTB it OOJIErdeHHs]  YIIPaBIICHUSI
NOTPEOUTENBCKIUM YCTPOMCTBOM H, B TO K€ BPEMSI, BBIOJHEHHOTO C BO3MOKHOCTBIO OCTYIIA K
0eCrpOBOIHOMY COEIMHEHHIO CBS3M MAJIOrO pajuyca NEWCTBUS, YIPABJISIEMOrO pPasHBIMH
OTEPaLMOHHBIMUA CUCTEMAMHU W/HJIA COOTBETCTBYIOIIUM ApaiiBepoM. YaCTHYHO MPUYHHOMN 3TOTO
SIBIISIETCST PasHbIE DKCIUTyaTallMOHHbIE TPeOOBAaHHUS PA3HBbIX MEPCOHANBHBIX BBIYUCIUTEIBHbBIX
YCTPOMCTB, TAKUX KaK MEPCOHAJIbHbBIE BEIYUCIUTENbHBIE YCTPOMCTBA C PA3HBIME ONEPAIHOHHBIMU
cuctemamu, Hampumep macOS®, Android® umu Microsoft® Windows®. IIpianHoii 3Toro Takske
SIBIISTFOTCSI OTPAHUYEHUs], HAKJIAJbIBAEMbIE MPOM3BOIUTENSIMI U TIOCTABIUKAMHU MEPCOHATBHBIX
BBIYHCITUTENIFHBIX YCTPOWCTB B OTHOILIEHWM TNPUJIOKEHUN, KOTOpPblE OHU MO3BOJISIFOT
yCTaHABJIMBATh HA WX TMEPCOHANbHBIX BBIUHUCIUTENBHBIX YCTPOHCTBAX, HAMPUMED, ¢ MOMOIIBIO
Apple® App Store, Google® Play™ App Store nm Windows® Store, kaxmoe n3 KOTOPbIX TpeOyer
OT TPUJIOKEHUH YAOBJIETBOPEHUS OMpeIe/eHHbIM (Pa3sHbIM) KPUTEPHUSIM [UIsi ONOOpEeHHs HX

BKIIKOYCHUA B Mara3uH U, TAKUM o6pa30M, obecrieueHust AOCTYIIHOCTH IJIsA TOJIb30BaTENICH.
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Lenbro HAaCTOSIIIErO N300PETEHNUS ABIISETCS IPEOIOJICHNE BBIIIEOMUCAHHBIX POOIEM.

CymHocTh n300peTeHus

ACHEKTBI HACTOSIIIErO N300pETEHHS M3JI0KEHBI B TIpUiaraeMoit hopmyJie n300peTeHusl.

CorjacHo mepBOMY acCHeKTy HACTOSMIEro W300peTeHus, MPEIOCTABISIETCS CIOCO0
KOH(HUTYypUPOBAHUS MEPCOHAIBHOTO BBIYHCIUTEIBHOTO YCTPOWCTBA ISl CBSI3U C YCTPOMCTBOM,
TeHEPUPYIOIIUM a3pP030JIb, MOCPEICTBOM OECIPOBOJHOIO COSAMHEHUS CBS3M MAJIOro paanyca
NENCTBUS, KOTOPBI BKJIFOYAET:

3ammycKk COOCTBEHHBIM IPHIIOKEHHEM BeO-Opay3epa Ha MEPCOHAIBHOM BBIUHCIUTEIBHOM
YCTPONCTBE,

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpuioskeHus, PWA, Ha mepCcOHAIbHOM
BBIYHCIINTEIIBHOM YCTPONCTBE,

BBI3OB mpwmiokeHHeM PWA  yCTaHOBJIEHHS TMEPCOHAJBHBIM  BBIYHCIUTEIHHBIM
yCTPOHCTBOM O€CIPOBOJHOIO COEAMHEHUSI CBA3H MAJIOTO Paguyca IeHCTBUSA C MOTPEOUTENbCKUM
YCTPOMCTBOM; U

COXpaHeHHe KOMAaHJ W/WIM JaHHBIX Ul peaju3ali OfHOM MM HECKOJNBKUX (PYyHKIHI
PWA B xpanunuine pnaHHbIX BeO-Opay3epa Tak, 4TO IIOCJIE 3aKPbITHS M IIOCIEAYIOIIEro
nepesanycka BeO-Opay3epa COOCTBEHHBIM MPHUJIOKEHHEM BeO-Opay3ep MOXKET HU3BJEKaTh W3
XPpaHWINIIA JaHHBIX Opay3epa KOMaHbl /MK JaHHBIE U Pean3alii OJHON MM HECKOJIBKUX
bynkuuit PWA.

3a cyer xpaHeHus1 nHGopManuu win ¢GaiinoB ans pabotel PWA B XpaHWIHIIE JaHHBIX
Opay3epa, MEpCOHATBHOE BBIYHCIUTEIBHOE YCTPOHCTBO MOJKET SIBIISITBCS MPEHMYINECTBEHHO
BBITIOJTHEHHBIM C BO3MOKHOCTBIO CBSI3M C MOTPeOUTENbCKUM ycTpoiictBoMm. Hampumep, PWA
MOXET OBITh 3aMyLIeHO U3 (paiiIoB, XpaHIINXCS B XPAaHWINIIE JaHHBIX Opay3epa, B OTCYTCTBHE
COEIMHEHUs CBsI3U C BeO-CEPBEPOM, M3 KOTOPOro OOBIYHO NOCTYMHBI 3TH (aiimel, T. . PWA
MOXET JIeHCTBOBaTh B ABTOHOMHOM peXHMe. AHAJIOTHYHO, JOCTYN K HWH(pOpMaLuy,
o0ecrieunBaroIel BO3MOKHOCTh (pyHKIIMOHUpOBaHUsT PWA, MokeT ObITh MOJy4eH B MOMEHT
3ammycka PWA, a He mocnie 0)kMIaHusl YCTAHOBJICHUS MTOIKIFOYEHUS K UHTEPHETY HITH U3BJICUSHHUS
nHpopmauuu oTKyaa Ol TO HU OBLIO.

HeoOs3aTenpHO, KOMaHAbl W/WINM JaHHBIE IS Pean3all OJHOW WM HECKOJBKHUX
¢ynkunit PWA BKIIIOYaOT UCHONMHSEMbIH BBIYUCIUTENBHON MAIIMHON Ko ans paboTel PWA.

HcnonHseMblil BBMUCIUTENBHON MamuHONW kox nisi pabotel PWA wmoxer obecrieunBarhb
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BO3MOXKHOCTbH 3aIycka BeO-Opayzepom PWA, korja nepcoHanbHOE BBIUUCIUTENBHOE YCTPOUCTBO
He MOAKIIYEHO K HHTEPHETY.

Heo0s3aTenpHO, KOMaHAbl W/HMIM JaHHbIE U peaju3alidl OJHON WM HECKOJIBKUX
byakouii PWA  BkIrO4arOoT HWHPOPMAIMIO, MMO3BOJIIOIIYID YCTAHOBUTH OECIPOBOIHOE
COEMHEHHE CBS3M MaJIOr0 pajguyca AEUCTBUS C YCTPOMCTBOM, TE€HEPHUPYIOIIUM a3pO30Jb.
KomaHnpel w/uimu naHHBIE IUIsl peaju3aldd ONHOM WM HecKoNbkux (GyHkuuidi PWA moryr
CoIlepsKaTh HMIEHTU(UKATOP MOTPEOUTENIbCKOrO YCTPONCTBA, W BBI3OB MpHIIOKeHHeM PWA
YCTAQHOBJIEHHsI TIEPCOHAIBHBIM BbIMUCIUTEIbHBIM YCTPOHCTBOM OECIPOBOAHOIO COECTUHEHUS
CBSI3U MaJIOro pajauyca JeHCTBUS C YCTPONHCTBOM, M€HEPUPYIOLIUM a3p030Jib, MOKET BKJIIOYATH
u3BJeUeHne npuwiokeHneM PWA wunentudukaropa mnOTpeOUTENBCKOrO YCTPOWCTBA LIS
YCTPOKHCTBA, TEHEPUPYIOLIETO a3P030Jib, U3 XPAHIIINIIA JaHHBIX BeO-Opaysepa.

HeoOs3aTenpHO, BBI3OB  mpujokeHneM PWA  yCTaHOBIEHHS  TMEPCOHAIBHBIM
BBIYUCIIUTEIBHBIM YCTPOHCTBOM OECITPOBOTHOTO COSAMHEHHUS CBSI3U MAJIOTO PaJNyca AeHCTBUS C
yCTPOMCTBOM, F€HEPUPYIOLIUM a3p030Jib, BKIIOYAET BbI30B npuioxkenneM PWA ynpasnenus co
CTOPOHBI COOCTBEHHOTO MPUJIOKEHUS MTEPCOHANBHBIM BBIYHCIUTEIBHBIM YCTPOHCTBOM C LIEJBIO
YCTAHOBJIEHHsI OECTIPOBOITHOTO COEMHEHNS CBSI3U MAJIOro paAnyca AeHCTBUS C UCIOIb30BAHUEM
HEKOTOPOTro/yKa3aHHOTO HAEHTU(UKATOpPa NOTPEOUTENIbCKOrO YCTPONCTBA Al YCTPOMNCTBA,
TeHEePHUPYIOIIErO a3p030b.

Heo0si3aTenbHO, Cr1ocod AOMOJHUTENBHO BKIIIOYAET:

BBI30B CKAHHPOBAHMS IE€PCOHAJBHBIM BBIUHUCIUTEIbHBIM YCTPOWCTBOM Ha HaJIM4YHe
OJTHOTO WJIM HECKOJIbKUX yCTPONCTB-KaHINUAATOB, T€HEPUPYIOLINX a3PO30Jib, C UCIIOIb30BAHUEM
NPOTOKOJIa OECIIPOBOIHON CBS3HM MAJIOTO Pajinyca ACHCTBUS, U

npueM HAeHTU(UKATOpPa MOTPEOUTENBCKOTO YCTPOWCTBA ISl KaKAOrO M3 OAHOTO MU
HECKOJIbKUX YCTPONCTB-KaHAUAAaTOB, F€HEPUPYIOLIUX a3p030Jb, B OKPECTHOCTU MEPCOHAIBHOTO
BBIYUCJUTEIBHOIO YCTPONCTBA.

HeoOs3aTenpHO, CKaHMPOBAHWE HA HAJIWYHE OIHOTO WJIM HECKOJbKHUX YCTPOWCTB-
KaHAWJATOB, TE€HEPHPYIOLINX a’po30Jib, WHHUIMHPYETCS COOCTBEHHBIM MPUIIOKEHHEM.
[IpennoyruTenbHO, MPHEM HACHTU(PHUKATOPA MOTPEOUTETBCKOTO YCTPOHCTBA (MACHTU(DUKATOPOB
NOTPEOUTENBCKIX ~ YCTPOMCTB) [l OAHOTO HJIM HECKOJIbKMX  YCTPOMCTB-KAaHAMIATOB,
TeHEPUPYIOIINX a3PO30Jib, BBIOIHIETCS COOCTBEHHBIM IPUIIOKEHUEM.

Heobsi3aTenbHo, C€rmoco0 AOMONHUTENBHO BKIIIOYAET Tepeaadyy H3 COOCTBEHHOIO

npuwioxkeHusi B PWA upentudukaropa mnorpedUTENbCKOro ycTpoicTBa (MACHTU(UKATOPOB
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NOTPEOUTENBCKUX  YCTPOMCTB) Ui OAHOTO MJIM HECKOJBKMX  YCTPOMCTB-KAaHAMIATOB,
TeHEePHUPYIOLINX a3pO30Jb.

HeoOsi3arenbHo, BbI3OB  mpmiioxkeHneM PWA  ycTaHOBiEHHS — NEepPCOHAIBHBIM
BBIYUCIIUTENIBHBIM YCTPOMCTBOM OECIIPOBOIHOTO COSAMHEHHS CBSI3U MAJIOTO PaJnyca AeHCTBUS C
YCTPOHCTBOM, TEHEPHPYIOIIUM a’p030Jib, BKJIOYAET OMNpenejeHue mnpuiokeHneM PWA
YCTPOHCTBA, TEHEPUPYIOIIEro a’po30jb, € KOTOPBIM CJIEAYeT YCTAaHOBUTH OECHpOBOIHOE
COEMHEHUE CBS3M MaJIOr0 paguyca JAEWUCTBHSI M3 OJHOTO WJIM HECKOJbKUX YCTPOHCTB-
KaH/UJATOB, TEHEPUPYIOIIUX a3PO30JIb.

HeoOs3aTenbHo, ompeneneHne YCTPOMCTBA, T€HEPHPYIOIIEro a’po30Jib, C KOTOPBIM
CJIEAYET YCTAHOBHUTDH OECIIPOBOJHOE COENMHEHHUE CBSA3H MAJIOTO paguyca NeHCTBHSI, BKIFOYAECT:

BBI30B OTOOpPAKEHUSI MEPCOHAIBHBIM BBIYHCIUTEIbHBIM YCTPOHCTBOM CITUCKA U3 OTHOTO
VTN HECKOJIBKHMX YCTPOUCTB-KAaHANAATOB, FEHEPHUPYIOLINX a3P030JIb; U

IPUEM TIOJIb30BATENILCKOTO BBIOOPA ONHOTO M3 OMHOTO WM HECKOJbKHX YCTPOMCTB-
KaH/IUIATOB, TEHEPUPYIOIINX a3P030JIb, KAK YCTPOHCTBA, FEHEPUPYIOLIETO a3p030Jib, C KOTOPHIM
CJIEyeT YCTAHOBUTH OECIIPOBOHOE COEMHEHHUE CBA3U MAJIOTO paguyca IeHCTBHSL.

HeoOs3aTenbHO, BBI30B OTOOpa)KeHHs MEPCOHANBHBIM BBIYUCIUTENBHBIM YCTPOWCTBOM
CIHMCKAa W3 OIHOTO WM HECKOJBbKUX YCTPOWCTB-KAHAMIATOB, I'€HEPHUPYIOLIMX a3p030Jib, Ha
NePCOHAJILHOM BBIYHCIHMTEILHOM YCTPOHCTBE M IPUEM MOJb30BATEIbCKOTO BHIOOPA OHOTO U3
OJTHOT'O WJIM HECKOJIbKHX YCTPOMCTB-KAHAMJATOB, IEHEPUPYIOIIUX a3PO30Jib, KaK YCTPOICTBA,
TeHEPUPYIOIIErO a3p030Jib, C KOTOPBIM CJIEAYET YCTAHOBUTH OECIPOBOAHOE COENMHEHHE CBS3H
MaJIOTo paguyca JeHCTBHS, BBITOIHSIIOTCS COOCTBEHHBIM MPHIIOKEHHEM.

HeoOsi3aTenbHo, crmoco®  JOTMONHUTENBHO BKJIOYAET TNPUEM B MEPCOHAIBHOM
BBIYUCIUTEIFHOM YCTPOMCTBE W3 YCTPOWMCTBA, TE€HEPUPYIOIIEro a3po30ib, HH(POpMaLUH,
XapakTepusyomei (yHKIIHOHUPOBAHNUE YCTPOHCTBA, TEHEPUPYIOIIEr0 a3p030Jib, TOCPEICTBOM
0ecrpOBOHOTO COEAMHEHUSI CBS3H MAaJIOTO Paanyca AeHCTBUS.

HeoOs3aTenpHO, Crmoco0  OMOJNHUTENBPHO BKIKOYAET COXpPaHEHHE HH(OpMALH,
XapakTepusyrmel GyHKIMOHUPOBAHUE YCTPONUCTBA, T€HEPUPYIOIIETO a3P030ib, B XPAHMIUINE
JIaHHBIX BeO-Opaysepa.

HeoOs3aTenpHO, C€noco0  OMONHUTENBHO BKJIKOYAET Iepenadyy NepCOHATIbHBIM
BBIYUCIUTENIBHBIM ~ YCTPOMCTBOM HH(POPMALUKM, XapakTepusywoolell (QyHKIMOHUPOBAHHE
YCTPOMCTBA, FTEHEPUPYIOILErO a3P0O30Jib, B YIAJICHHBIN CEPBEP.

Heobsi3atenbHo, mepen nepenaveii B yajJeHHbINH cepBep HHPOPMAIIH, XapaKTePU3YIOIIeH
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(YHKILIMOHMPOBAHHE YCTPOICTBA, TEHEPUPYIOILET0 a3P030JIb, CIOCOO AOMOIHUTENBHO BKIIOYAET:

OIpeesIeHNe YCTAHOBIICHNSI COSTUHEHHSI CBSI3U C YJAJIEHHBIM CEPBEPOM B IEPCOHAIBHOM
BBIYUCIIUTEIHHOM YCTPOWCTBE, MPEAMOYTUTENLHO MyTeM OMNpeNeNieHUs] HaJIu4us AOCTyHa K
HUHTEPHETY Y MEPCOHATBHOIO BHIYHCIUTEIBHOTO YCTPONCTBA,

B OTBET Ha ONPCACICHUEC OTCYTCTBHUA YCTAHOBJICHUA COCAUHCHHSA CBA3H C YHAJICHHBIM
CEPBEPOM B NEPCOHAJIBHOM BBIMHUCIUTCIIBHOM YCTpOfICTBe, — BbI3OB YCTAHOBKH COCIWHECHUA
CBA3HM MEXKNY NEPCOHAJBbHBIM BbIUUCIUTEIIbHBIM YCTpOfICTBOM U YIAaJICHHBIM CECPBEPOM,
NPpEANIOYTUTEINIBHO IMYyTEM BbI3OBa OCYIHCCTBJICHUA OOCTYyIAa MEPCOHAJIBHOI'O BBIYHUCIUTCIIBHOI'O
YCTPONCTBA K UHTEPHETY.

Heo0si3aTenbHO, Cr1ocod AOMOJHHUTENBHO BKIIFOYAET!

OTOPaBKY M3 TMEPCOHAJBbHOIO  BBMUHUCIHUTENIBHOIO yCTPOWCTBA B  YCTPOMCTBO,
reHepHpyloliee a’po3osib, HHGOPMALMH Ui YCTPOWCTBA, T'€HEPUPYIOIIErO a’po30Jib,
MOCPECTBOM OECMPOBOTHOIO COEOUHEHHUs] CBS3M MAJloro paauyca AEHCTBHs, MPH STOM
uH(pOpMaLUs U YCTPONCTBA, TEHEPUPYIOILErO a3p030Jib, MPEANOYTUTEIBHO COIEPIKUT OTHY
WJIN HECKOJBKO YCTAHOBOK JUISl YCTPOMCTBA, TEHEPUPYIOILEro a’po30Jib, W/WIM OOHOBIICHHE
IPOrPaMMHO-AMNNapaTHOTO 00eCTIeYeHUs.

Heobs3atenbHo, OecripoBOJHOE COEOMHEHHE CBSI3M MAJIOro  paguyca AeHCTBHSA
npezacrasisier coboit coemuHenue Bluetooth®, a wuaeHTHDUKATOPOM MOTPEOUTENBCKOTO
YCTPOMCTBA SIBIISIETCS aJipec yrpasieHus noctynom k cpene, (MAC-anpec).

Heo0s3aTenbHo, criocod AOMOMHUTEIBHO BKJOUAET npueM (aiios mis padotel PWA u3
yIaNEHHOTO CepBepa.

CornacHO IpPyroMy acreKkTy HAcTOSIIero H300peTeHusl MPenoCTaBISIETCs] CIoco0
KOH(HUTYpUPOBAHUS MEPCOHAIBHOTO BBIYHCIUTEIBHOTO YCTPOWCTBA ISl CBSI3U C YCTPOHMCTBOM,
TeHEePHUPYIOLIKUM a3p030Jb, MOCPEACTBOM OECPOBOJHOIO COEAMHEHHs CBSI3H MAJIOrO pajauyca
NENCTBUSA, KOTOPBII BKJIFOYAET:

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

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpruioskeHus, PWA, Ha mepCcOHAIbHOM
BBIYHCIIUTEJIBHOM YCTPOUCTBE, U

NpenoCTaBlieHne COOCTBEHHBIM MPIIOKeHUEeM BeO-Opaysepy pecypca, BBI3BIBAIOIIETO
00paboTKy BeO-Opay3epoM BbI30Ba, MPUHATOrO BeO-Opay3zepom n3 PWA u npenHa3Ha4eHHOTO JUTs

YCTPONCTBA, TE€HEPUPYIOLIETO a3po30Jib, MyTeM HANpaBieHUs B COOCTBEHHOE IPHIIOKEHUE
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KOMaH/Ibl HA OCHOBE 3TOT'0 BbI30BA, KOTOPAs BbI3bIBAET BbI30B COOCTBEHHBIM IPUIIOKEHUEM CBA3H
NIEPCOHAILHOTO YCTPOMCTBA CBSI3U C YCTPONCTBOM, TEHEPHPYIOLIUM a3pO30Jib, MOCPENCTBOM
0ecrpOBOTHOTO COEMHEHHS CBSI3U MAJIOTO Paamnyca AeiCTBUS.

Heobsi3aTenbHO, pecypc BKJIHOYAET HCIOJIHSIEMbIH BBIYMCIUTEIBHON MAITHHONW KO,
3amaromuil onepaunu BeO-Opaysepa. MCHoOgHSEMbIN BbIUUCIUTENBHON MAIIMHONH KOI MOKET
npeacTaBysiTh codol JavaScript®.

HeoOsi3aTenbHO, KOMAaHa BKJIFOYAET MCIOJHSIEMBIH BBIYMUCIUTEIBHON MAIIMHOW KO,
3aAI0IUN  OTepaluyd COOCTBEHHOTO TPWJIOKEHUS. ODTOT HCHOJNHSAEMBIH BbIYUCIUTEIBHON
MAaIIUHON KOl MOXKET MPEACTaBIATh CoO0N ko Swift.

Heobsi3aTenbHo, pecypc nmpeacTapisieTcs: B Buae odbekra Bed-Opaysepa.

Heobsi3aTenbHo, pecypc nmpenocTasisieTcss B 00beKTHON Moaenu JokyMeHTa PWA.

HeoOs3aTenbHO, COOCTBEHHOE MPHIIOKEHHE BBI3bIBAET CBSI3b IEPCOHAIBHOTO YCTPOICTBA
CBSI3U C YCTPOHCTBOM, T'€HEPUPYIOIIMM a3pO030Jib, MOCPEICTBOM OECIPOBOIHOTO COEIMHEHHS
CBSI3W MAJIOTO pajuyca OEHCTBUS IyTEM CBSA3M C KOHTPOUIEPOM OeCHnpOBOJHONH CBS3H
NEPCOHAILHOTO BBIYHCIUTENBHOTO YCTPOICTBA.

HeoOs3aTenbHo, OecrpoBOIHOE COEOUHEHHE CBSI3M MAJOro  paauyca JedCcTBUsA
npezacrasisieT coboii coenunenne Bluetooth®.

Heo0s13aTenbHO, BBI3OB NPeHA3SHAYEH 11 HHULMUPOBAHUS OECIIPOBOJHOI CBSI3U MAJIOTO
paanyca AeHCTBHS C YCTPOWCTBOM, T€HEPUPYIOIINUM a3P030Jib, U B OTBET HA BBI3OB COOCTBEHHOE
NPUJIOKEHHE BBIMOJIHEHO C BO3MOJKHOCTBIO BO3Bpata B BeO-Opaysep wuaeHTU(UKATOPA
NOTPeOUTETBCKOTO YCTPOICTBA, MPUHSITOTO U3 YCTPONCTBA, TEHEPUPYIOLIETO a3PO30JIb.

HeoOs3aTenbHo, naeHTUUKATOP MOTPEOUTEIBCKOrO YCTPOHCTBA MPEACTABISIET COOOM
anpec ynpasieHus goctynoM k cpene (MAC-anpec) mist yCTpoiCTBa, FreHEPUPYIOIIETro a3po30Jb.

HeoOs3aTenbHo, crmocod HOMONHATENRHO BKIIOYAET 3aMyCK BeO-Opay3epoM MPHIIOKEHHSI
PWA c¢ wucnone3oBanuem ¢aiiinor mns PWA, 3arpykeHHbIX ¢ BeO-cepBepa WM JIOKAJbHO
XPaHSIINUXCS B TEPCOHAJIBHOM BBIYUCIMTEIBHOM YCTPOWCTBE, 3a CUET 4Yero, JOake ecliu
NEPCOHANBHOE BBIYHUCIUTENBHOE YCTPOHCTBO B HACTOSILINI MOMEHT HE UMEET MOIKIIYECHUS K
uHTepHETY, PWA mo-mpesxHeMy MOXeT padoTaTh MNpPHU YCIOBUM HAJIWYHUS BO3MOXKHOCTH
noJnyueHus Qaitnos 1t PWA U3 JIOKanbHOTO XpaHMININA JaHHBIX Ha YCTPOICTBE.

HeoOs3aTenpHO, NepCOHAIbHOE BBIYHCIUTENBHOE YCTPOWCTBO TPEACTABIAECT COOOMH
MOOHMJIBHOE TEPCOHAJIBHOE BBIYUCIUTENbHOE YCTpOHCTBO. OHO MOXKET MpencTaBiATb COOOH

CcMapT(OH W MJIAHIIET.
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CormacHo eme OZHOMY AaCNEKTy HACTOSINEro HM300peTeHus, MNpPenoCTaBIISeTCs
NEePCOHATIBHOE BBIUUCIHUTEIBHOE YCTPOMCTBO, BBIIOJHEHHOE C BO3MOMKHOCTBIO CBSI3H C
YCTPOMCTBOM, T€HEPUPYIOIIUM a’3p030Jb, MOCPEACTBOM OECIPOBOAHOTO COEAMHEHMS CBSI3H
MaJIOrO pajuyca ASWCTBUS, MPH 3TOM MEPCOHAIBHOE BBIUHUCIUTENBHOE YCTPOMCTBO COIAEPIKHUT
MPOLIECCOP,  BBIMIOJIHEHHBIM C  BO3MOKHOCTBIO ~ BBI30BA  OCYIIECTBJEHHS  IPOLIECCOPOM
BBILIIEONHCAHHOTO CIIOCO0A.

Hanpumep, npoueccop MOXKET BbI3bIBATh!

3amycKk COOCTBEHHBIM MPHJIOKEHHEM BeO-Opay3epa Ha MepCOHATbHOM BBIYUCIUTEIHHOM
YCTPOICTBE,

3amyck BeO-Opay3epoM MpOrpecCUBHOro BeO-mpruioskeHus, PWA, Ha mepCOHAIbHOM
BBIYUCIUTEIBHOM YCTPOMCTBE,

BBI3OB MPUITOXKEHUEM PWA YCTaHOBJICHUSA NnepCOHAJIbHbIM BBIYHUCIINTCIIBHBIM
YCTPOICTBOM OECTIPOBOJHOIO COSAMHEHHS CBSI3H MAJIOTO paguyca IeUCTBHS C MOTPEOUTEIbCKUM
YCTPOMCTBOM; U

COXpaHeHHe KOMAaHJ W/WIN NaHHBIX U Peaiu3alliil OAHON MM HECKOJBbKHUX (PYHKLUN
PWA B xpanuwiuine naHHbBIX BeO-Opayzepa Tak, 4YTO MOCJIE 3aKPBITHA M MOCIEAYIOLIEro
nepe3amnycka BeO-Opay3epa COOCTBEHHBIM MPUJIOKEHHEM BeO-Opay3ep MOXKET H3BJIEKaTb W3
XPaHWINIIA JaHHBIX Opay3epa KOMaHbl /WM JaHHBIE I PeaTU3allii OJHON WIIN HECKOJIBKHX
bynkmiit PWA.

B npyrom npumepe npoueccop MOXKeT BbI3bIBATh:

3amycKk COOCTBEHHBIM MPHUJIOKEeHHEM BeO-Opay3epa Ha MepCOHAIbHOM BBIYUCIUTEIHHOM
YCTPOWCTBE,

3amyck BeO-Opay3epoM MpOrpecCUBHOrO BeO-mpruioskeHus, PWA, Ha TNepCOHAIbHOM
BBIYHCJIUTEJIBHOM YCTPONCTBE; U

NPEAOCTaBIIEHHNEe COOCTBEHHBIM MPIJIOKEHHEM BeO-Opay3epy pecypca, BbI3BIBAIOIIETO
00paboTKy BeO-Opay3epoM BbI30Ba, MPUHSITOrO BeO-Opay3zepom n3 PWA u npenHa3HAYeHHOTO JUTsI
YCTPOICTBA, T€HEPUPYIOLIEr0 a’po30Jib, MyTeM HAMpaBJICHUS B COOCTBEHHOE MPHUJIOKEHHE
KOMaHbI HA OCHOBE 5TOI'0O BbI3OBA, KOTOpPAas BbI3bIBACT BBI3OB CO6CTB€HHbIM MPUITOXKEHUEM CBA3U
MePCOHAJIBHOTO YCTPOWCTBA CBSI3H C YCTPOMCTBOM, T€HEPUPYIOLIUM a3p030Jib, MOCPEICTBOM
0ecrpOBOIHOTO COSIMHEHHSI CBSI3U MAJIOTO Paanyca AeiCTBHUS.

HeoOs3aTenpbHO, mNepcoHaIbHOE BBIMUCIUTENBHOE YCTPOICTBO MpPEACTaBIsiET COOOM

MOOHMJIBHOE TEPCOHAIBHOE BBIYUCIUTENBHOE YCTPOMCTBO, MPEANOYTHTENBHO CMAapTPOH HIIH
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IJIAHLIET.

Cnenyer NMpUHATH BO BHUMAHHUE, YTO CIIOCOOBI MOTYT OBITh IO MEHbLIEH Mepe YaCTUYHO
pea30BaHbl C UCMIOIB30BAHUEM IIPOTPAMMHOIO KOJIa BEIMUCIUTENbHON MalnuHbl. COryiacHo ere
OTHOMY aCMeKTy HACTOSINEro M300peTeHMs, TAKMM O0pa3oM, MPEeNOCTaBISIETCS MPOTrPaAMMHOE
o0ecreyeHre BBIMHCIUTEIBHON MALIUHBI WM MPOTPAMMHBIN KOJ BBIYHUCIUTEIBHONH MALIHHBI,
MIPUCTIOCOOIEHHBIH 1Sl OCYIECTBIICHHSI BBILIEOMTUCAHHBIX CITOCOOOB mpu 00padoTKe CpeacTBaMU
00pabOTKU BBIUMUCIUTENBHOW MaluHbI. [IporpaMMHoe obecredueHne BbIMUCIUTENIbHON MAIIHHBI
WIA TPOTrPaMMHBIH KOA BBIUUCIMTENbHON MAalIMHBl MOXET IEePEeHOCUThCS MPU IMOMOIIU
MAIlMHOYUTAEMOT0 HOCUTEJNS AAHHBIX, B YACTHOCTH MOCTOSIHHOI'O MAIIMHOYUTAEMOI0 HOCUTES
TAHHBIX, KOTOPBIA MPENCTABISAET COOOH HOCHUTENb NAHHBIX, HA KOTOPOM KOJ BBIYHUCIUTEIBbHON
MAaIIuHbl MOJKHO XPaHUTb MOCTOSHHBIM 00pa3oM WM 110 ero nepesanucu. Hocutenb naHHBIX
MOJKET TMPEACTaBISITE COOOW (PU3MYECKUH HOCUTENb JaHHBIX, TaKOW Kak MHKPOCXema
MOCTOSIHHOTO 3anoMuHaromero ycrporictsa (ROM). AnbTepHaATHBHO OH MOKET IMPEICTABISTH
coboii nuck, takoi kak mupposoit Bugeoauck (DVD-ROM) unu 3HEproHe3aBUCHMYIO KapTy
naMATH, Hanpumep (puern-HaKomuTeNnb WM KapTy MUHU-/MHKpO-SD. OH Takke MOXKeT
MPEICTaBIISITh COOOM CUrHAJ, TAKOW KaK 3JICKTPOHHBIA CHUTHAJ, NEpeNaBaeMblil MO MPOBOAAM,
ONTUYECKUH CHTHAJI WM  PAAMOCUTHAJN, IIepelaBacMblii  IMOCPENCTBOM  MOOMIJIBHOM
TEJIEKOMMYHUKALIUOHHON CEeTH, HA3€MHON BEIIATEIbHOW CEeTU WM Yepe3 CIyTHUK U T. IL
Hacrosimee n3o0pereHne Takke pacpOoCTPaHsIeTCs Ha IPOLECCOp, BBINOJIHSOINUN POrPaMMHOE
obecrieyeHre UM KOJI, HAIIPUMED BBIYHCIUTEIbHYIO MAIIMHY, BBITOJHEHHYIO ¢ BO3MOKHOCTBIO
OCYLIECTBJICHHSI BBIIIEOMUCAHHBIX CIIOCOOOB.

CornacHo npyromy acnekTy HACTOSLIEr0 M300peTeHHs, MPENOCTaBIIAETCS IEPCOHATBHOE
BBIUNCJIUTENIbHOE YCTPONUCTBO, COAepIKallee:

XPaHWIMILE JaHHBIX, B KOTOPOM XPaHUTCS KOMIbIOTEPHBII MPOrpaMMHBIN MPOAYKT AJis
OCYIIECTBJICHHSI CIIoco0a;

uHTep@etic 6ecrnpoBOAHON CBSA3H MAJIOTO pagnyca IeHCTBUS; U

NPOLIECCOP BBIUUCIUTENLHON MAIIUHBI, BBIMOJIHEHHBIH € BO3MOJKHOCTBIO 00paboTKh
KOMITBIOTEPHOT'O IMTPOTPAMMHOTO MPOAYKTA C LIEJIbI0 OCYIIECTBICHHUS CIoco0a.

IIpuMeHeHHe TEPMUHOB KIIPHUCIIOCOOJIEHHE», «CEepBEP», KYCTPOMCTBO», «IIPOLIECCOPY,
«uHTep(eiic CBA3N» U T. ., KAK NMPEATIONAraercs, BisieTcss OOLM, a He YacTHbIM. B TO Bpems
KaK 3TU TPU3HAKU HACTOSINErO H300peTeHHs] MOTYT OBbITh peasn30BaHbl C HCIIOIB30BAHUEM

OTACJIbHOIO KOMIIOHCHTA, TAKOT'O KAaK BbIUYHUCJ/IUTCJIbHAA MallliHA HJIAU HeHTpaHbeIﬁ npoueccop
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(CPU), oHH B paBHOH Mepe MOTYT OBITh PEATM30BaHbI C UCTIONIb30BAHUEM APYTHX MOIXOISIINX
KOMITOHEHTOB MJIM KOMOWHALMM KOMIOHEHTOB. Hampumep, oHH MOryT OBITH peajn3OBaHbI C
UCIIOJIb30BAaHHEM AINapaTHO-PEATN30BAHHON CXEMbI UJIM CXEM, HAIIPUMEDP, HHTErPAIbHOM CXEMBI,
¥ C HCIIOJIb30BAaHUEM BCTPOEHHOTO IPOIPAMMHOI0 O0ECTIeUeHHS.

TepmuH «XpaHUIIHILE JAHHBIX Opay3epa» O3HA4aeT JaHHbIe, XpaHsIuecs B BeO-Opaysepe,
NOCPeNCTBOM BeO-Opay3epa WK B CBsI3H ¢ BeO-Opay3epoM Ha yCTPOHCTBE KJIMEHTa/TIOJIb30BATE IS
U TPOJOJDKAOIINE CYLIECTBOBATh MOCJIE OKOHYAHHUS CECCHU WM TMpeKpalieHus paboTel BeO-
Opaysepa. XpaHWIHIIE NaHHBIX Opay3epa OIHOTO THUIA U3BECTHO KaK «JIOKAJIBbHOE XPAHUIIULIE
IOaHHBIXY. JlaHHBIE, XpaHSIIINECs B XPaHWINLIE JaHHBIX Opay3epa, WIN JIOKAJIbHOM XPAHIIIHINE
JAaHHBIX, ABTOMATHYECKH HE TMepenaroTcs B BeO-cepBep MPH  KaAXAOM 3ampoce MU
B3aUMOJIEHICTBUU C CEPBEPOM U HE MOTYT OBbITh 3aITMCAHBI CEPBEPOM HANPSMYIO (B OTJIMYHE OT
OaHHbIX TUma «cookie»). JlokampHOE XpaHWIMINE NAaHHBIX OTIMYAETCS OT CECCHOHHOIO
XPaHWININA JaHHBIX, KOTOpPOE MpPEACTaBIsieT cOOOM XpaHWIHINE AAHHBIX «OT Havdauay, s
OKHa» WM U BKJIAQJKM» M HE MPOAOJUKAET CYLIECTBOBAHME IOCIIE OKOHYAHHUS CECCUH WU
3aKpBITHs BKJIAJKU WIKA OKHA. JIOKalbHOE XpaHUIULIE NaHHBIX AOCTYNHO, Hanpumep, B HTMLS.
TepMuHBI «XpaHUJIHIIE JAHHBIX Opay3epa» U «JIOKaJIbHOE XPAHIIIUINE JaHHBIX» IPEIHA3HAYEHBI
Kak oOlIye, a He YacTHbIE, BKIIOYAIOIINE HE TOJBKO JIOKAJIbHOE XPAHWIUIIE NAHHBIX» B TOM
CMbICTIe, KaK 3TOT TepMuH ucnonsdyercs B HTMLS, HO Takke npyrue 3KBUBaJIEHTHbIE (HOPMBI
XPpaHWINIIA JaHHBIX Opay3epa MU JIOKAJIbHOTO XPaHWININA JAHHBIX (HampuMep, Apyrue Gpopmel
BeO-XpaHWJIUINA JaHHBIX, TAaKUe Kak MHIEKCHas 0a3a naHHbix, Web SQL u T. 11.).

TepMuH «a3p030JibY» 03HAYAET CUCTEMY YACTHII, AUCTIEPTHPOBAHHBIX B BO3YX€E MJIH rase,
HanpuMep, TyMaH, AbIMKY WU AbIM. COOTBETCTBEHHO, TEPMHUH «O0Pa30BbIBATH a3PO30JIbY (MIIH
«rpeoOpa3oBbIBATh B a3p030JIb») O3HAYAET MPEBPALIaTh B a3PO30Jib H/WJIH AUCIEPTHPOBATH B
BUzie a3po30isi. Clienyer OTMETUTh, YTO 3HAUEHHE TEPMUHA «a3P030J1b/00pa30BBIBATH a3PO30JIbY
COTJIaCyeTCsl C KaXIbIM M3 ONPEACNICHHBIX BBIIIE TEPMHHOB «IPUAABATH JIETYYECTHY,
«pPacTbUIATEY U «UCHapsAThY. Bo n30ekanne pa3sHOUTEHUH TEPMUH «a3p030JIbY» UCTIONB3YETCS IS
COTJIACOBAHHOTO OMMCAHUs TYMaHa WJIH Kamellb, COAEPIKAINX PACIIbIICHHBIC, YIETYYeHHbIC HITH
UCTIAPEHHBIE YaCTULbL. TepMUH «a3p030JIb» TaK)Ke BKJIKOYAET TYMaH WIJIM KaIlIH, CONIepsKalnue
mo0yr0 KOMOMHALMIO  PAClbUIEHHBIX, YJETYYeHHBIX WJIM HCHApPeHHbIX dYacTul. B
NPEANOYTUTENbHBIX BaPHAHTaX OCYINECTBJIEHUS a3PO30Jib BKIJIIOYAET KOHIEHCALMIO a3pO30JIs,
00pa30BaHHOTO MyTEM HCIHAPEHUs JKUAKOCTH (IIPEANOYTHTEIbHO COAEpIKallel BEeINeCTBO I

o0pa3zoBaHUs a3po30JIs, Takoe Kak pactutenbHblii ruuepud (VG), npomunenriaukons (PG) nmm
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ux cmech (PG/VQG)), koropasi 3aTreM KOHIEHCUPYETCs ¢ OOpa3OBaHHEM KOHIEHCAIIHOHHOTO
adpo30JIsi, COAEpIKAINero KaIuld HCIApeHHOW JKMOKOCTH OdYeHb HeOONBIIOro pasmepa,
INPEANOYTUTENBHO MMEIOIUEe OPUEHTUPOBOUYHBIN Auana3oH nuamerpoB 0,5—7 MHKpPOH, U B
KOTOPbIX B HJIEAJIbHOM Cllydae MaKCHUMaJbHBIA pa3mep Kameiab (IUIsi TMO MEHbIIeH Mepe
OOJIBIIMHCTBA KameNib, HampuMmep 0 NpuOam3uTenbHo 99 % kamenb) cocraBiseT MeHee 10
MHKPOH.

B pamkax HacToslIero JOKyMeHTa TEPMUH «YCTPONCTBO, T€HEPUPYIOILEe a3PO30Jb» UIH
«ONEKTPOHHAsl CHUrapeTra» MOXeT BKJIOYaTh YCTPONCTBO, BBINOJHEHHOE C BO3MOXHOCTBIO
IOCTaBKH TOJIB30BATENI0 MEPEMEHHOTO KOJIMYECTBA a3p030Jsi (B YaCTHOCTH MEPEMEHHOTO
KOJIMYECTBA a3p030Ji1 32 OAHY 3aTSDKKY B 3aBUCHMOCTH OT TaKUX Belllel, KaK yCTaHOBKH
YCTpOfICTBa, JJIUTCJIBHOCTD 3aTAXKKH, HHTCHCHUBHOCTD 3aTAXKKH, a TAKXKE OT ITOJIb30BATCIIA U T. I[.).
ITony4yaemblit a3p030I1b MPENMOYTHTEIBHO MPEACTABISIET COO0H KOHAEHCAMOHHBIN a3p030JIb IS
BABIXaHUA. yCTpOﬁCTBO NPCATIOYTUTCIIBHO  ABJIACTCA  INEPECHOCHBIM. HpeI[HO‘ITI/ITeJIbHO,
YCTPOMCTBO BBINOJIHEHO C BO3MOXXHOCTBIO IO3UPOBAHUs IEPEMEHHOTO KOJIMYECTBA a3p030Jisl BO
BpeMsl 3aTSDKKH B 3aBHCHMOCTH OT TOBEAEHHUS TOJb30BaTeNs (Hampumep, Aoiras riyOokas
3aTsKKA MOJIb30BaTeNs OyJeT BbI3bIBATh T'€HEPUPOBAHUE YCTPOHCTBOM BO BpeMsl 3TOH 3aTSKKU
OONBLIET0 KOJIUYECTBA a3PO30JIs, YeM KOTa MOJIb30BATENb JENAET KOPOTKYIO JIETKYIO 3aTSIKKY ).

Crnenyer OTMETHUTb, YTO UCIIOIB3YEMbIH B HACTOSIIEM JOKYMEHTE TEPMUH «COAEPIKALIMI»
O3HAYaeT «IO0 MEHbLIEH Mepe YaCTHUYHO COCTOAWMN u3». IlosToMy mpu HHTEepmperanuud B
HaCTOALIEM OOKYMECHTE YTBer{HeHHﬁ, BKJIFOHAONX TCPMHUH ((COL[Gp)KB,H.IHﬁ)), TAKXKEC MOIryT
MPUCYTCTBOBATH IMPU3HAKH, OTJIMYHBIE OT BBOAUMBIX 3TUM TCPMHHOM. POHCTBCHHbIe TECPMHUHBI,
TaKhe KaK «COAEpKaTb» U «COHAEPKUT», CIeNyeT UHTEepPIpPEeTUPOBaTh aHAJOTMYHO. B pamkax
HACTOSILIETO JOKYMeHTa (hopMa MHOKECTBEHHOT'O YHCJIa CYIIECTBUTENIBHOTO B CKOOKaX O3HAYAET
MHOKECTBEHHOE H/MJTH €AMHCTBEHHOE YHCIIO STOTO CYIIECTBUTENBHOTO.

Kaxknplii M3 TpUBENEHHBIX BBIIE ACIEKTOB MOXKET COIEp:KaTh J0O0H OAWH WM
HECKOJIbKO MPU3HAKOB, YIIOMAHYTBIX B OTHOHMICHUN APYTUX MMPUBEICHHBIX BBIIIC ACIICKTOB.

HpeI[HOLITI/ITeJ'IbeIe BAPHUAHTBI OCYLHCCTBJICHUSA OIMNCAHbI HUXKE TOJBKO B Ka4d€CTBC

IpUMepa CO CChUIKON Ha MpuiaraeMble rpaduaecKrue MaTepHalbl.

Kpatkoe onmcanue FDa(bI/ILIeCKI/IX MaT€pHuaJioB

Ha ¢ur. 1 nmpencraBneHa mNpUHLMNMAJIbHAs CXE€Ma CETH CBA3H  COIJIACHO

MPEINOYTUTEILHOMY BapHAHTY OCYLIECTBICHHS HACTOSIILIETO H300PETeHHSI.
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Ha ¢ur. 2 npencrasneHa npuHIUIHAIIBHAS CX€Ma YCTPOMCTBA, FEHEPUPYIOIIETO a3PO30JIb,
NENCTBYIOILIETO B CETU CBS3U.

Ha ¢wur. 3 mpencrasieHa NMpUHOMIHAIBHAS CXe€Ma NEPCOHAIBHOTO BBIYUCIUTEIBHOTO
YCTPOMCTBA, NEUCTBYIOILIETO B CETH CBSI3U.

Ha ¢ur. 4 npencrapneHa npuHIUIHATIBHAS CXEMa YIAJEHHOTO CepBepa, NEHCTBYIOLIETO B
CEeTH CBSI3U.

Ha ¢ur. 5 npencrasnena ONOK-CXxemMa, Ha KOTOPOH H300pa)keH CIoOco0 MOATOTOBKHU H
3amycka mnporpeccuBHOro BeO-npunioskeHusi (PWA) Ha mepcOHaqbHOM BBIYUCIUTEITHHOM
YCTPOMCTBE.

Ha ¢ur. 6A mpencrasieHa OJ0K-cxeMa, Ha KOTOPOH M300pakeH Croco0 yCTaHOBJICHHS
0ecrpoOBOJHOTO COEAMHEHHs] CBA3M MAJIOr0 paguyca JeHCTBHS MeEXOy MePCOHAIbHBIM
BBIYMCJIUTENIbHBIM YCTPOMCTBOM U YCTPOUCTBOM, I€HEPUPYOLIUM a3PO30JIb.

Ha ¢ur. 6B mnpencraBieHO cxemMaTHuecKoe W300paKeHHE YPOBHEW MPOrpaMMHOTO
o0ecrieyeHns Ha MEPCOHAIBHOM BBIYHCIUTEIBHOM YCTPOHCTBE.

Ha ¢ur. 7 mpencrasiena 6y0k-cxeMa, Ha KOTOPOH M300pa)keH Crocod MOCIenyIOIIero
WHHUIIMUPOBAHUST OECIPOBOAHOTO COEAMHEHUS CBSI3M MAJioro paamyca JEUCTBUS MEXKITY
MEPCOHAJIbHBIM BBIYHCIUTEIBHBIM YCTPOHCTBOM U YCTPONWCTBOM, F€HEPUPYIOIIUM a3P030JIb.

Ha ¢ur. 8 mpencrasnena Onok-cxema, Ha KOTOPOit n300pakeH crocod cOopa u nepenaqu

nuHpopManuu 00 yCTPOHCTBE, FeHEPUPYIOIIEM a3pO30Iib, B YIAIEHHBIH CepBep.

HOHDO6HOG OIMMCaHHE NMPEANOYTHUTCIBbHBIX BAPHAHTOB OCYIIIECTBJICHUA

Co ccbuikoii Ha ¢ur. 1, corjlacHO MepBOMY BapHAHTY OCYLIeCTBIeHHUs, B ceTH 100 cBsi3u
MEePCOHAJIbHOE BBIUUCIUTENBHOE YCTPOUCTBO 104 HAXOANTCS HA CBS3H C OJJHUM UJIU HECKOJIbKUMU
ycrporictBamu 102, reHepUpPYIOIIUMH a3po30ib (KaXI0e W3 KOTOPBIX MPENCTaBIsieT coOOH
noTpeOUTETIbCKOE YCTPONCTBO). B M300pakeHHOM BapHUaHTE OCYIIECTBJICHUS MEPCOHATBbHOE
BBIYMCIIUTENIbHOE YCTPOUCTBO 104 moTeHIMaNbHO HAXOAUTCS HA CBSI3U C YETBIPbMs1 YyCTPONCTBAMHU
102, renepupyromumMu a3po3onb. KaHan CBs3M MeXIy MEePCOHANbHBIM BbIYUCIUTENbHBIM
ycrpoiictBoM 104 u kaxaeiM ycrpoiictBoM 102, reHepupyrOIUM a3p0o30Iib, IPEACTaBIsIET COOOH
OecnipoBogHOE coenuHeHne 116 cBs3m Manoro paxumyca aelcTBusi. B HacTosimem BapuaHTe
OCYLIECTBIIEHUs 3TO OecrnpoBoAHOE coenuHeHue 116 cBs3m Manoro panuyca JAeHCTBHS
mpencTaBaser coboi coenunenne Bluetooth® B jpyrux BapuaHTax — OCYIIECTBIEHHS

OecripoBogHOe coeawHeHHe 116 CBs3M Majoro paamyca MAEUCTBHS MPENCTaBisieT COOOi
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COEMHEHHE, PEAJN30BAHHOE C UCMOJIb30BAHHMEM OJHOTO WJIM HECKONbKUX M3 CTaHIAPTOB
WucTuTyTa MHXEHepoB Mo snekTporexnuke u snektponnke (IEEE) 802.11 (Wi-Fi®),
undpakpacuoro (MK) 6ecriposonHoro coenunenus, coenunenus ZigBee® u kakoro-nm6o HHOTo
AHAJIOTUYHOTO COEAMHEHMs. B OIHOM KOHKPETHOM BapHaHTE OCYLIECTBJIEHUS OeCIpOBOIHOE
COEMHEHUE CBSI3U MAJIOTO Paanyca ASUCTBUS MPENCTaBIsAeT COOOM COeIMHEHUE CBSA3H OJIMKHETO
panuyca nevictBusi (NFC). B NFC ucnonb3yercsi 3JeKTpOMarHUuTHAST MHAYKIHMS MEXIY ABYMSI
paMOYHBIMU aHTEHHaMHU, Y cTpolicTBa, mnoanepxkusaromue NFC, Hampumep nepcoHalbHOE
BBIYUCIHTENbHOE yCTpoiicTBo 104 u ycrpotictBo 102, reHepupyroliee a3po30Jib, 0OOMEHUBAIOTCS
uH(popMaLmei ¢ NCMOMB30BAHUEM BCEMHUPHO JIOCTYITHON HENNIEH3UPOBAHHON PagnoYacTOTHON

IIOJIOCHL, HANIPUMEP MPOMBINUICHHON, HayuyHOU U Meauimackoi (ISM) monocsr 13,56 MI'. Cesi3p

NFC ompenensiercss MesknyHaponHoit opranusanueii mo cranmaptusauuu  (ISO) wu
ObvenunenabpM  TexHHYeckuM komuteroM (JTC) MexnyHapogHOH 3JIEKTPOTEXHHUUECKOH
komuccun (IEC). B cranmapre ISO/IEC 18000-3 mocTurarorcst CKOPOCTH Tepeaayu NaHHbIX OT
106 x6ut/c no 424 x6ur/c. [loaToMy ynOMHHAHHME «MAJOTO paguyca NEHCTBUS» B KOHTEKCTE
OecnpoBOHBIX coenuHeHHH 116 cBA3M Majoro panuyca AefCTBUS O3HAYaeT BO3MOXKHOCTh HX
NOJ/IePKaHMsl B Ipeneiax HECKOJbKHX METPOB, Hampumep no npudnusurensHo 100 meTpos,
ofHaKko 00BIYHO MeHee 10 MeTpoB, a B AelicTBUTEeNbHOCTH, HanpuMmep B koHTekcTe NFC — menee
10 cm unu paxe 10 4 cM.

IlepcoHanbHOE BBIYUCIUTENBHOE YCTPOUCTBO 104 Takke HAXOAUTCS HA CBSI3U C
yaaneHHbIM cepBepoM 114 uyepe3 untepHer 112. B HacTosimieM BapuaHTE OCYLIECTBICHUS
MEPCOHAIHOE BBIUUCIIUTEbHOE YCTPOHCTBO 104 mpucrnocoOneHo st CBsi3u ¢ HHTepHeTOM 112
yepe3 Touky 110 nocryna. [TepcoHanbHOE BRIYHCIUTEIBHOE YCTpOicTBO 104 mpucnocodieHo st
cBsi3M ¢ Toukoi 110 mocTyma mocpencTBoM elne oaHOro OecnpoBOgHOTO coequHeHus 118 cBs3u
MaJIoro paanyca AeHCTBHs. B HacTosieM BapuaHTe OCYIIECTBJICHUS 3TO BTOpPOE OECIIpOBOIHOE
coenuHenne 118 cBsA3M Maoro paamyca aeifcTBus mpexacTasiser coboil coenunenne Wi-Fi®. B
IPYTUX BapUaHTAaX OCYINECTBJIEHUs BTOpoe OecrpoBonmHoe coenuHeHne 118 cBsism manoro
pa;mmyca felcTBHA TIpencTaBiseT coboii coemmHenme Bluetooth®, 6Gecnposognoe MK-
coenuHeHne, coenuHeHne ZigBee® mmm kakoe-mubO HHOE aHAJOTHMYHOE COeMHEeHHe. B
HACTOSILIEM BAapPUAHTE OCYLIECTBJICHUS MEPCOHAIBHOE BBIYMCIUTENBbHOE YCTPOUCTBO 104 Takke
NPUCTIOCOONIEHO It CBsI3M ¢ HHTepHEeTOM 112 dyepe3 kanan 120 coTOBOHM paamoceTH ¢
UCTIOJIb30BAaHUEM JUJIsi OOeCTedeHusl Mepenadyr JaHHBIX COOTBETCTBYIOLIErO CTaHIApTa CBs3H,

takoro kak I['mobanbHas cucrema moOuibHON cBsisu (GSM), VYHuBepcanbHass MOOMJIbHAs
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TenekommyHHKaonHas cucreMa (UMTS) unmu cucrema «Jlonrocpounoe passurue» (LTE).
IlepcoHanpHOE BBIYUCIUTENBHOE YCTPOHCTBO 104 00BIMHO BBIOMpAET CBA3b ¢ MHTEpHETOM 112
BpeMsi OT BpeMeHM duepe3 BTopoe OecnpoBopHoe coeanHeHune 118 cBasm Manoro pamuyca
nercTBusi U Touky aoctyna 110 unu ydepes kanan 120 COTOBOM paguOCBsI3U B 3aBUCUMOCTH
JOOCTYIHOCTH U APYTUX KPUTEPUEB U MPEATIOUTEHUN.

B Hacrosimmem BapuaHTE OCYIIECTBIIEHHUS IEPCOHAJIBHOE BBIYMCIUTENHLHOE YCTPONCTBO
104 mpencraisier co00# MOOMIIBHOE BBIYUCIIUTENIBHOE YCTPOHCTBO, B YAaCTHOCTH CMAapPT(OH MOA
yIpaBlieHHEM OTepaluoHHol cuctembl Android®. B apyrux BapHaHTax oOCyIIECTBIEHHs
NePCOHANbHOE BBIYUCIUTENbHOE yeTpolicTBO 104 mpencrasisier cobol cMapT(dOH, TUIAHIIETHOS
BBIYMCIUTENIBHOE YCTPOMCTBO MIIM HOYTOYK IO/ YIIPABICHUEM ONEPALIMOHHON CHCTEMBI JIF000TO
apyroro tuma, Takod kak 10S, Linux wmm Windows s mobmnpHbeIx OS. B OonbpmimHCTBE
BApUAHTOB OCYILIECTBIEHHs MMEPCOHAIBPHOE BBIYUCIUTENIBHOE yCcTpolcTBO 104 mpucrnocobieHo
Ul CBsi3U 4epe3 kaHan 120 coToBOM paaMoOCeTH, U MO3TOMY NMEPCOHANBHOE BBIYMCIUTEIBHOE
ycrpoiictBo 104 mMoxxHO HasbBaTh aboHeHTCKUM obopynoanueM (UE). B npyrux BapuaHTax
OCYIIECTBJICHHs] TEPCOHAIBHOE BBIYHCIUTENIbHOE ycTpoiictBo 104 mpexncraBiser coboi
HACTOJIbHBIA nepcoHanbHbIH koMmbpioTep (PC), BBIMONHEHHBINH C BO3MOXHOCTBIO CBSI3H uepes
uHrepHer 112 mocpenctBom mnposopHoro coenuHeHuss Ethernet. B Takom BapuanTte
ocymiecTBieHus: coenuHeHne Ethernet mo cymecTBy aHaJOTMYHO BTOPOMY coenuHeHuro 118
CBSI3M MAJOro paguyca AEHCTBUS B TOM, YTO OHO, XOTd W 4epe3 MOCTOSHHYH JIMHHUIO WU
NPOBOIHOE, a He OECIIPOBOIHOE, COSIMHEHHE, MOAKIYaeTcs K Touke 110 nocrymna, Hanpumep, B
(bopMe IMHUPOKOMOJIOCHOTO MOIEMa WITH T. 11.,  Uepe3 Hee — K uHTepHety 112.

Co ccbuikoit Ha ¢ur. 2, momoOHO OOBMHOMY 3JIEKTPOHHOMY IOTPEOUTENBCKOMY
YCTPOMCTBY, Kaxaoe ycTporcTtBo 102, reHepupyroliee aj’po30Jib, COAECPKUT LIEHTPAJIbHBIN
npoueccop (CPU) 202, zanomuHaromee yctpoiictBo 204, xpanunuiie gaHHbX 206, uHTEpdeiic
ces13u 208, arTeHHy 210 u monp3oBaTenbCekid nHTEpdeiic 212, KOTOpbIe HAXOASITCS Ha CBA3H APYT
C IpyroM depes HHYy 214 cBs3u.

Ycerporicteo 102, reHepupymroliee aj3po30yb, TakKe COACPKUT  KOMIIOHEHTHI,
TEeHEPUPYIOLIUE a3PO30Jb, B YACTHOCTU HArPEBATENbHBIN 3JIeMeHT 216 1 Moayb 218 pacxoaHbIxX
4acTel, KOTOPBIM B HACTOSINEM BAapHAaHTE OCYLIECTBICHUS CONEPKUT AeTekTop 219 nus
oOHapy>keHHsI BCTaBKH pacxonHoW eawHULbl 217 B Moxynb 218 pacxomnsix dacteid. Cremyer
OTMETHTD, YTO B HACTOSIIEM BapHUaHTE OCYIIECTBIIEHHs pacxofHas eauHuna 217 umeer dpopmy

Tab0AaYHOrO CTEPIKHSI, WM MAJIOYKH, Kak Oosee moapoOHO ONMUCAHO HUXKE, U COJEPIKUT MYHAIITYK,
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HanpuMmep (UIbTp, TakOH Kak aueraTHbIi QUIABTP WM (UIBTP CO CKBO3ZHBIM OTBEPCTHUEM,
TPaJAULIMOHHO HUCHOJb3yeMblll B curaperax. CrneayerT OTMETHTb, OAHAKO, YTO HEKOTOpbIE W3
OIMCAHHBIX HMXKE CHOCOOOB NMPUMEHMMBI K IOTPEOUTEIbCKMM YCTPOMCTBAM APYTHX THIIOB,
KOTOpbIe OOBIMHO COMEpPKAT KOMIIOHEHTBI, OTHOCSIIUECS K BBIYHCIUTEIbHONH MAILIWHE, HO He
KOMIIOHEHTBI, T€HEPUPYIOLIHE a3p030Jb, ycTpoiicTBa 102, renepupyroiero a3po3oiib. [TlosTromy
CJIelyeT MOHUMATh, YTO B KOHTEKCTE STUX CIIOCOOOB OMUcaHHOe yCTpoicTBO 102, reHepupyroiiee
a’3po30Jib, TPEACTaBIsAeT COOOH JHMINb OAMH TPUMEP MOIXOISIIEro MOTPEOUTENBCKOTO
YCTPOKNCTBA 111 UCTIONB30BAHUSI COBMECTHO CO CITOCOOAMHU.

CPU 202 mnpexacrarisier co0OH NpOIECCOp BBIYUCIUTEIBHON MAIIMHBL, HAaIpUMeEp
mukponpoueccop. OH npuCnocoOJeH Myl HCIONHEHHs KOMaHA, Hampumep B (Gopme
UCTIOJIHSIEMOTO BBIYUCIUTENIPHOW MAaIIWHOW Kona, W oOpaOOTKH NaHHBIX, HarmpuMmep B (Gopme
3HaUEHUH U CTPOK, B TOM YMCJI€ KOMaH/ U JaHHBIX, XPaHALIUXCS B 3a[IOMUHAIOIEM YCTPOICTBE
204 u xpanunuine 206 panubix. Komanael u panuble, ucnonHsembie CPU 202, BkioudaroT
KOMAaH/bI JJIsl KOOpAWHAIMK PaboThl APYTrUX KOMIIOHEHTOB ycTpoicTBa 102, reHepupyromero
a’po30Jib, TAKW€ KaK KOMAaHIbl M JaHHbIE I yhpasieHus wuHtepdeiicom 208 cBsi3u u
NOJIb30BATENbCKUM HHTEpDeticom 212.

3anomMuHaromee ycrpoicTso 204 peann3oBaHO B BUAE OAHOTO WJIM HECKOJBKUX OJIOKOB
namsTH, 00eCeYrBAOIUX OMEepaTHBHOE 3armoMuHaoIee ycTpoiictBo (RAM) mns ycrporicTsa
102, reHepupyroLero a’po3oib. B n3o0pakeHHOM BapuaHTe OCYINECTBJICHHUS 3alIOMUHAIOLIEE
ycTpoiicTBo 204 mpeacraBiisieT coO0M SHEPro3aBUCUMOE 3aIIOMUHAIOIIEE YCTPOMCTBO, HATIPUMED
B popme RAM Ha mukpocxeme, unrerpupoanHoe ¢ CPU 202 ¢ ucnosib30BaHUEM apXHUTEKTYPhI
«cucreMa Ha mukpocxeme» (SoC). OqHako B APYTrUX BapUAHTAX OCYINECTBJICHHS 3alIOMUHAIOIIEE
ycrpoiictBo 204 sBusiercst otnenpHeiM oT CPU 202. 3amomuHaromee yctpoiictBo 204
NPUCTIOCOOJICHO JUTS XpaHEHHs] KOMaH] M TaHHBIX, UCTIOJHAEMbIX U oOpabarbiBaembix CPU 202.
OObuHO B JFOOOW MOMEHT BPEMEHH B 3alOMUHAIOIIEM ycTpoiictBe 204 XpaHSATCS TOJBKO
BBIOpAHHBIE 3JIEMEHTHI KOMaH]] U JAHHBIX, KOTOPbIE 3a1al0T KOMAH/bl U IaHHbBIE, CYIECTBEHHBIC
IU1s1 onepaiil yctporcTa 102, reHepupyroLero a3po30Jib, OCYLIECTBIISIEMBIX B ONPEICIECHHbIN
MOMEHT BpeMeHU. MHaue roBopsi, KOMaH/bl U JaHHbIE XPAHATCS B 3alIOMUHAIOLIEM YCTPONCTBE
204 BpemenHo, moka CPU 202 BeIMONHAET KaKOH-THOO OMpeeIeHHbIN MPoLece.

Xpanmmuine 206 AaHHBIX NPEAOCTABISIETCSl KAaK OAHO Lenoe ¢ ycrpouctsom 102,
TeHEPUPYIOIIUM a3p030Jb, B (OpPME SHEProHE3aBUCHUMOIO 3aNOMUHAIOLIEr0 yCTPOHCTBA.

Xpanunuine 206 naHHBIX B OOJIBIIMHCTBE BAPHAHTOB OCYILECTBJICHUS SIBJISETCS] BCTPOSHHBIM B
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TOT )€ kpuctai, yto u CPU 202 u 3anomuHarouee yctpoilctBo 204, ¢ HCHOJIb30BAHUEM
apxurektypel SoC, Hampumep, IMyTeM peajHu3alid B BHJE MHOTOKPAaTHO NPOrpaMMHPYyeMOMH
(MTP) marpunbl. OnHako B JApPYyrux BapHaHTAaX OCYLIECTBJIEHUs XpaHwimuime 206 JaHHBIX
MpeCTaBsieT COOOM BCTPOSHHYIO WJIM BHELIHIOK (iem-namsiTh uid T. . B xpanunuiie 206
JaHHBIX XPAHATCS KOMAaHIbl U JaHHbIE, UCIONHseMble U oOpabateiBaembie CPU 202. Dtm
KOMaH/Abl U JaHHbIE XpaHATCA B XpaHwiuile 206 NaHHBIX TOCTOSHHO WJIM MOJYIIOCTOSTHHO,
HampuMep A0 mnepe3anucu. To ecTh KOMaHAbl U JaHHbIC XPaHIATCA B XpaHwiuule 206 JaHHBIX
nocTossHHO. OOBIYHO KOMaHABI U JaHHbIE, XpaHsmuecs B XpaHminie 206 TaHHBIX, OTHOCSTCS K
komanaam, 6asoBeiM st pabdorel CPU 202, unTtepdetica 208 cBsi3U, MOJIb30BATEIBCKOTO
untepdetica 212 u, B 6osee obimemM cMbiciie, yeTpoiicTBa 102, reHepUpYIOIIEero a3p0o30Jib, a TAKKE
NPUIOKEHUH, BBIMOJIHSOLUINX BBICOKOYPOBHEBbIE (QYHKIMH ycTpoicTBa 102, reHepHpyrOLero
a’p030J1b.

Hurepdeiic 208 cBsi3u moanep:kuBaet O€CIPOBOIHYIO CBSA3b MAJIOTO Painyca ASHCTBHS, B
yacTHOCTH cBsa3b Bluetooth®. Mutepdeiic 208 cBSI3M BBHINONHEH ¢ BO3SMOKHOCTHIO YCTAHOBICHHS
OecnpoBogHOrO coenuHeHust 116 cBA3M Manoro paamyca AEHCTBUS C NEPCOHAJIBHBIM
BBIYUCIUTENbHBIM ycTpoiicTBoM 104. MHTepdetic 208 cBs3u coenuueH ¢ anTeHHoH 210, mpuyem
yepes 5Ty aHTeHHY 210 koTopyro GecripoBOiHAs CBsI3b IIEPENAETCsl U MPUHUMAETCS IIOCPEACTBOM
OecnipoBogHOTO coenuHenHus 116 cBsi3u Masioro paguyca aeiictsus. OH Takke mpUCocoOIeH Aist
cesi3u ¢ CPU 202 yepes muny 214 cBs3u.

IMTonwb3oBarenbckuii uTEpderic 212 copepxxut aucruien 220 u ycrpoiicteo 222 BBOna. B
STOM BapUaHTE OCYyINeCTBIeHUs aucrieii 220 mpencraBisieT COOOW MHOMKECTBO OTHEIbHBIX
WHIUKATOPOB, Takux Kak ceeronuonsl (LED). B npyrux Bapuanrax ocyuectBieHust aucruiei 220
npeAcTaBsieT CcoOOH 9KpaH, Takol Kak kuakokpuctaummdeckwin aucriedr (LCD) Ha
ToHKOIUIeHOUHBIX Tpan3ucropax (TFT), mmu nucrueit Ha opranmuecknx cseropuonax (OLED)
WA JPYrod MOAXOASIIUN JuCIuiel. YCTpoicTBO 222 BBOIA MPEACTaBIsSIeT COOOH ONHY WM
HECKOJIbKO MOJIb30BATEIbCKUX KHOIOK, BBITOJHEHHBIX ¢ BO3MOXKHOCTBIO IPUBEACHUS B ICHCTBUE
B OTBET HAa HAXATHE, MEPEKIIOYECHHE WIN NMPUKOCHOBEHHE NOJb3oBarens. Ilonp3oBaTenbCkuii
uHTepdeiic 212 npucrnocobneH 1 NPeaOCTaBISHHS MOJb30BATENI0 YKa3aHUH O] YIIPaBICHUEM
CPU 202 u mpueMa BXOAHBIX CHUTHAJIOB OT IOJb30BATENS, a TAKXKE MEPEeNaydl 3THX BXOIHBIX
curHasnos B CPU 202 yepe3 muny 214 cBsA3u.

YerporictBo 102, renepupyrouniee aspo30Jib, MOXKHO ONHCaTh Kak MEPCOHAIBHOE

YCTPONCTBO JJIs1 BIBIXAHUs, 3JIEKTPOHHYIO CHrapery (WJId e-CHUrapery), HCIapuTeNb WU
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YCTPOWCTBO Il MapeHusi. B OHOM KOHKPETHOM BapHaHTE OCYLIECTBIEHUs YCTpOHCTBO 102,
reHepUpyroLIee ad3po30Jib, MpeACcTaBisieT coO0H ycTpocTBO HarpeBa Oe3 ropenus (HnB). Bee atu
yCTPOMCTBA OOBIYHO HArPEBAIOT MJIM TPEIOT BEIIECTBO, CIIOCOOHOE 00pa3OBBIBATH a3pO30Jib, C
LIEJIBI0 TeHEPHPOBAHUSI a9PO30JIst UL BABIXAHUS B IIPOTHBOIOJIOKHOCT TOPEHUIO Ta0aka, Kak B
TPAIULHOHHBIX TAOAYHBIX MPOTYKTAX.

bonee mompoGHO, ycrporictBo 102, reHepupyrolee a’po30Jib, BBIMOJHEHO C
BO3MOJKHOCTBK) HarpeBa pacxOAHOW enuHuubl 217, BCTaBIE€HHONW B MOAyJb 218 pacxomHbIX
4acTel, C UCMOb30BAHUEM CBSI3aHHOIO C HUM HAarpeBaTesbHOrO 3jeMeHTa 216 1 noaydeHus
BJIbIXa€MOI0 a3pO30JIs1 WIIM Napa JJIsl BABIXaHUs Mosib3oBaTesieM. Moaynb 218 pacxogHbIX 4acTen
B HACTOSILLIEM BApUAHTE OCYLIECTBJCHHS NMPEIHA3HAYCH JJIs MpUeMa pacxoqHON enuHuubl 217 B
dopme crepxkHs, comepxkamero oOpadoraHHbi TabauyHBIM  Marepuan  (Hampumep,
ropprupOBaHHBIN JIMCT WM OPHUEHTHUPOBAHHBIE MOJOCKH OyMaru M3 BOCCTAHOBJIEHHOTO Tabaka
(RTB), mponuTaHHOMN >KUAKHM BELIECTBOM JJIsl 00pa3oBaHus a3po30iis). JXKunkoe BemecTBo s
o0pa3oBaHUs a’po30Jii B HACTOSIIEM BapHAHTE OCYLIECTBIEHHS COAEPKUT pPACTHTEIbHBIN
rinunepH (VQG), HO MOKET npeAcTaBiIATh coboit cmech nponuienrnukoins (PG) u VG unu npyrue
YBJIQXKHUTENH, Harpumep Beretod (1,3-mpomaHanon), UCIONb30BaHHE KOTOPOTO B HACTOSIIEM
BapMaHTE OCYIIECTBJICHUs] MOJKET SIBJATHCS MPEUMYLIECTBEHHBbIM, TaK KaK OH SBJSIETCS
3¢ PEeKTHUBHBIM B HUKOTHHCOZAEPIKALINX a3PO30JIbHBIX COCTABAX B HEKOTOPOM JHAINa30He Pa3HbIX
TEMIIEPATyp HArpeBaTEeIbHOIO 3JIEMEHTA, MOCKONbKY HACTOSLIMM BapUAHT OCYILECTBICHMUS
NPEAOCTABIISIET TOJIb30BATENII0 BO3MOXKHOCTh yIOOHOHM pEryJHupOBKH pPabO4YHMX TeMIEpaTyp,
UCTIOJIb30BAHUE TAaKHUX yBJIAKHHUTENEH, 3>(PQPEeKTHBHBIX B HEKOTOPOM Juamna3oHe padoumx
TEMIIepaTyp, sABJseTCs noJjie3HbM. ClieyeT OTMETUTD, YTO 3TO MPEUMYIIEeCTBO MPUMEHUMO KO
BCEM BHUJIaM BAPHAHTOB OCYLIECTBIIEHHs (HAIPUMED, K €-CUrapeTaM, UCTIAPSIOLINM JKUAKOCTD, a
TaKXKe YCTPOWCTBAM, OTHOCSIIIUMCSI K TUITY YCTPOHCTB HarpeBa 0e3 ropeHusi) u, TaKUM 00pa3om,
MPEUMYILIECTBEHHOE NMPUMEHEHNE BEreToNa He OrPaHUYMBAETCS YCTPOWCTBOM, N€HEPUPYIOLIUM
a3p030J1b, KAKOTO-JINOO KOHKPETHOTO TUMNA. B HACTOsAIIIEM BapHaHTe OCYIIECTBIICHHUS B PACXOIHON
enuane 217 ucnonb3yercss yucThli VG, He conepkaluii Kakue-Tudo apoMaTHU3aTOpPbl WJIH
HUKOTHMH. BMECTO HMX OIHOBPEMEHHO C BEINECTBOM JJIsi 0OpPa30BaHUS a3pO30Jisi HUCTAPSIOTCS
JeTyuyre apoMaTHU3aToOpbl M HHUKOTUH, noiaydeHHble u3 RTB, u oHu yBrnekawTcs B
PE3YJbTUPYIOLINI KOHAEHCALMOHHBIM a3p0o30Jb AN BAbIXaHUS NoJjb3oBaTeneM. OnHAkO B
APYrMX BapHaHTax OCYLIECTBJIEHUs pacxoaHas eauHuna 217 COAEpKUT BELECTBO MAJIA

o0pa3oBaHHs a’pO30Jis, COAEpIKalllee HUKOTUH U JAPYyTHe apoMaTu3aTopbl. B 3Tux ciyuasx
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pacxonHas enuHuna 217 OOBIYHO COAEPKUT APYroe TBEPAOE MOPUCTOE BEINEeCTBO IS
BIMTBHIBAHUS JKUIKOTO BEINECTBa i OOpa3oBaHMs ad’pO30Jsi, HANpHMep MEeHHBbIH COCTaB,
00pa3oBaHHbII U3 Teneo0pasyomero CpeacTBa U MOAXOSIIErO CBSI3YIOIIEro, KOTOPOe MOXKET
COZepKaTh WM HE CoaepKaTh Tabak.

Monynp 218 pacXOmHBIX HacTel COAep:KHUT aerTekTop 219 ans oOHapykeHHs BCTaBKU
pacxonHoil enuHuUbl 217 B moaynab 218 pacxomnbix yactei. Jlerekrop 219 BeINOgHEH ¢
BO3MOKHOCTBIO MICHTH(HKAIIMK THUIMA PACXOAHON eauHULbl 217, BCTaBieHHOW B Moayib 218
PacXOIHBIX YacTel, U OMpEeNeSIEHHUs] TOro, SIBJSETCS JIU BCTaBJICHHAs pacxoaHas eauHuna 217
MOAXOAALIEH 1UIsi MIPUMEHEHHUsI B 5TOM ycTpoiicTse 102, reHepupyromeM a3po30ib. B HacTosmem
BapUaHTE OCYIUECTBJIEHUs B MoayJe 218 pacxomHbIX dYacTedl 3TO AOCTUIAETCS MyTEM
OoOHapy>KeHHsI 3HAKOB (HAarpuMep, OTIEYaTaHHOTO MITPUXKoAa uin Mukpocxembl RFID, merku
NFC u T. 1.) Ha pacxonHou exunuie 217.

B anpTepHaTMBHOM BapuaHTE OCYLUECTBJICHHUS pacxoiHas eauHuua 217 mpeacrtaBiser
co0oH KamcyJy, CoAep Kalnyro BEIIECTBO Ui 00pa30BaHMs a3pO30Jis, XPAHSIIIEecs B pe3epByape,
U HMCHApUTENIbHYK0 Kamepy, NpU IMOMOIIM KOTOPOM JKHIAKOCTb U3 pe3epByapa HarpeBaeTcs
HarpeBaTeJIbHBIM 3JIEMEHTOM 216 (Hanpumep, Mpu OMOIIU GUTHIIS, SIEMEHTa Nepeaaydn TeKyden
CpeAbl WK JO3UPYIOLIEro 3JIEMEHTa, MEePEHOCSIEro HeOObIIYIO 03y JKUAKOTO BEIECTBa JIs
o0pa3oBaHust a3p030J1 K HArPETOH MOBEPXHOCTH HCIAPEHUs, HArpeBaeMOl HarpeBaTelbHbIM
sneMeHToM 216, uT. 1.). [IpennoyrurensHo, BeecTBo 11 00pa3oBaHus a3po3oiis conepkut VG
w cMecb PG/VG cOBMECTHO ¢ HUKOTHHOM HM/MJIH apOMaTU3aTOPAMH.

B apyrom BapuaHTe oOcCyliecTBiieHHs ycTpoiicTBO 102, reHepupyroliee a’po30ib, He
COZIEPIKUT HArpeBaTEIbHBIN 3J1EMEHT 216, HO BMECTO 3TOr0 AOCTABJISET SHEPTUIO B PACXOAHYIO
enuHuny 217, KoTopasi caMa COAEP)KUT HArpeBaTENIbHBIA 3JIEMEHT (HampuMmep, pacXomHas
eIMHUIA TPEACTaBsieT CcoOOl «kapromaiizep»). B 3ToM ciydae kapTomansep COXEPIKUT
pe3epByap Ui JKUAKOCTH JUISL XPAHEHHUS BELIeCTBa JJIs1 0Opa3OBaHUS adpO30Jisi, KOTOPOE TaKKe
NpeanouTUTEeNIbHO oOpazoBano w3 cmecu VG wim PG/VG, COBMECTHO ¢ HUKOTHHOM W/WJIH
apOMaTU3aTOPaMHU.

Tax:xke BO3MOXHO, 4TO ycTpoiicTBO 102, reHepupymoliee a’spo30Jb, AOMOJHUTEIBHO
COIEPKUT KaIlCyldy, PACHOJIOKEHHYIO HHXKE IO IMOTOKY OTHOCUTENBHO KapTOMan3epa WIH
HCTIAPUTENIBHON KaMephbl U COIepKaIIyto rpanyJibl oOpaboTaHHOro Tadaka, MPUAAIOIINE apoOMaT
W/WITN HUKOTHH KOHAEHCALIMOHHOMY a3pO30JII0 110 MEpe €ro MpOXOoXKAEHHUs Yepe3 Karcyy nepen

BBIXOZIOM U3 yCcTpoicTBa 102, reHepupyro1ero a3po30ib, AJsl BAbIXaHUs [10JIb30BATEIIEM.
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YerporictBo 102, reHepupyroiee a3p030Jib, BBIIOJIHEHO C BO3MOKHOCTBIO BBIITOJTHEHUS
MHOKECTBA MPOTPAMMHBIX MOAyJeH. DTH INpOrpaMMHbIE MOIYJH COAEPIKAT ONEPALUOHHYIO
cucteMy 226, kKoHTpoJutep 228 OecrpoBOIHON CBSI3M MAJIOrO pajuyca NeHCTBUS U KOHTPOJLIED
230 HarpeBaTebHOTO 3jieMeHTa. KaxabIii U3 mporpaMMHBIX MOAYJIEH BKIIFOUaeT HaOOp KOMaH/
IUTSL BBITIOJTHEHUST OJHOM MJTH HECKOJbKUX (PYHKIIHIA ycTpoiicTBa 102, reHepUpyIOIIero aspo30ib.
KomaHb! mpeaocTaBisiFoTCs B (pOpMeE UCTIOTHIEMOTO BhIMUCIUTEIBHON MATMHOW KOJa, KOTOPBIH
XpaHUTCS B Xpanujuine 206 TaHHbIX W/UJTH 3alTOMHUHAIOIEM ycTpoiicTBe 204 u oOpabaTbiBaeTcs
CPU 202, unrepgeticom 208 cBSA3M U MOJIBb30BATENLCKUM HHTEpGericom 212.

B Hacrosimmem BapuaHTe OCYINECTBJICHHs! OMNEpPAaLlMOHHAs CUCTeMa 220 MpPenCTaBIseT
co0OH BCTPOCHHYIO OMEPALMOHHYIO CUCTEMY HIIH OTEPALIMOHHYIO0 CHCTEMY PEajbHOTO BPEMEHH.
Takue onepanMOHHBIE CUCTEMBI ONTUMHU3UPOBAHBI Il COKPALICHUS 3aepKeK U OOeCTIedeHUs
JYyYLINX BIEYaTIeHWH mnojb3oBarerss. OmnepaunonHas cucrema 226 yrpasisieT 0a30BBIMH
¢yHkumsamMu anmapatHoro obecneueHus ycrpoiictBa 102, reHepupyOLIEro as’po3oiib, |
(YHKUMOHATBHBIMH B3aUMOAEHCTBUSIMH MEKAY KOMIIOHEHTAMH ammapaTHOro o0ecredYeHus
ycrporictsa 102, reHepupyroLero a3po30yb, 1 IPOrpaMMHBIMUA MOAYJISIMH.

KonTtposep 228 GecripoBOAHON CBA3M MaJOTO paiuyca ACWCTBUS B MEPBYIO Odepenb
BBIIIOJIHEH C BO3MOJKHOCTBIO ympaBieHus: uHrepdericom 208 cBsizu. OH BBINONHEH C
BO3MOJKHOCTBIO YCTAHOBJICHHs OECIPOBOHOTO COEJMHEHUs] MAJOro paanyca IeHCTBUsS 4epes
unrepgeiic 208 cps3u. B HacTosmeM BapuaHTe OCYLIECTBIEHHsI OECIPOBOIHOE COCOMHEHHE
CBSA3H MAJIOTO Pajuyca JeiiCTBUS pecTaBseT coboii coenunenne Bluetooth®. CrnemoBarensHo,
KOHTpOJUIep 228 OeCcrpOBOAHON CBSI3U MAJIOTO Panyca ASHCTBUS BKIFOYAeT KOMAHIIbI COTJIACHO
cTaHmapTaM GecripoBonHOil cBsi3u Bluetooth®, moctymueiM mo ampecy www.bluetooth.org, mpu
5TOM HauboJjiee IMUPOKO PACIPOCTPAHEHHBIMH B HACTOSLIEE BPEMsl SIBIISIOTCS TEXHUYECKUE
ycnosusi Bluetooth 5.0.

KonTpomnnep 230 HarpeBaTeIbHOrO 3JIEMEHTA BBINOJIHEH C BO3MOKHOCTBIO YIIPaBJICHMUS
HarpeBaTesbHbIM 3JeMeHTOM 216. OH BBINONHEH € BO3MOXKHOCTBIO TEKYILEro KOHTPOJIS
KOJIMYECTBA JHEPrMH M MOILIHOCTH (T. €. CKOPOCTH IIOJA4YM SHEPruH), IOAABAEMBIX Ha
HarpeBaTeNbHbI  3JeMeHT 216, u Temmeparypel HarpeBaTeNbHOro 3jeMeHTa 216
(MpenmoYTHTENBHO MyTEM KOHTPOJISI COMPOTUBIICHUSI HArPeBAaTEIbHOTO 3jieMeHTa 216, KoTopoe,
KaK M3BECTHO, U3MEHSETC C TEMIIEPaTypOH HArpeBaTebHOIO 3JIEMEHTa 216 mpenBapuTenbHO
onpeneNeHHbIM 00pa3oM). XOTs B YacCTHOCTH B HACTOSINEM BApUAHTE OCYILIECTBIICHHS

KOHTPOJLIED 230 HarpeBaTCjibHOTO 3JICMCHTA BBIMMOJIHEH C BO3MOXHOCTBHIO IMpUE€Ma KOMAHA Ha
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N€aKTUBALMIO HJIM aKTHBALMIO HCIOJb30BAaHUS HarpesaTenbHOro synemeHtra 216. (Cnemyer
OTMETHUTh, UYTO B TEX BApHUAHTAX OCYLIECTBJEHUs, I7le camo ycTtpoicTBo 102, reHepupyroiee
a’p030JIb, HE COAEPKUT HArpeBaTeNIbHBIM 3JeMeHT 216, U BMECTO HEro MOJAeT SHEPrUi0 B
HarpeBaTeJIbHBIN JJIEMEHT B pacxomHou exunuie 217 (Hampumep, kapToMaiizepe), KOHTPOJLIED
230 HarpeBaTeIbHOTO 3JIEMEHTA B3aMEH YIIPABJISIET OAA4YeH SHEPTUU B HArPEBATEIbHbIN 3JIEMEHT
B pacxonHoi equnuie 217.)

Co ccputkoii Ha ¢ur. 3, mepCoOHATPHOE BBIMUCIUTEIbHOE yeTpoicTBO 104 conepxur CPU
302, zanomuHaromee yctpoicTtBo 304, xpanwnuiue 306 naHHBIX, CheMHOE XpaHwiuiie 308
naHHbIx, uHTEepdeiic 310 cBsas3u, anTteHHy 312 u monb3oBarenbckuil uHTEpdeiic 314, koTopble
HaXOJATCS HAa CBSI3U APYT C APYroM uepes3 IuHy 316 cBs3u.

CPU 302 mnpenacrarisier co0OH NpOLECCOpP BBIYUCIMTENBHON MAIIMHBL, HampuMep
mukponpoueccop. OH mpucrmocoOneH Al WCMOJHEHUs KOMaHA, Hampumep, B (opme
UCTIOJIHSIEMOTO BBIMUCIUTENPHON MAIIMHONH Kofma M 00paOOTKM NAaHHBIX, HAallpUMeEp, B BUAE
3HAU€HUH UM CTPOK, B TOM UYHCJIE KOMaH/ U AJAHHBIX, XPAHSALINXCS B 3aIOMUHAIOIIEM YCTPOICTBE
304, xpanunume 306 naHHBIX U CbeMHOM XpaHwiume 308 panHHbIX. KOMaHnabl U naHHBIE,
ucnionHsiemble U obpadareiBaemple CPU 302, BKIIIOYAaOT KOMaHbl U JTAaHHBIE JJIST KOOPAHHALIUH
paboThl APYrux KOMIIOHEHTOB MEPCOHAIBHOTO BBIYMCIUTENBHOrO ycTpoiictBa 104, Takux Kak
unrep¢eiic 310 csa3u u nonp3opatenbckuil nHTEpdetic 314. OHM Taxke BKIOYAIOT KOMaH/bI U
AaHHble U1 paOOThI MPUIIOKEHUH HA TIEPCOHAIBHOM BBIYUCIUTENILHOM ycTpoiicTee 104.

3anoMuHaroiiee ycTpoiicTBo 304 peanr3oBaHO B BHAE OAHOTO MJIM HECKOJBKUX OJIOKOB
namsty, obecrneynBaromx RAM aisi mepCOHAJIBHOTO BBIMHCIUTENBHOrO ycTpoiictBa 104. B
N300paKEHHOM BapHaHTE OCYINECTBIICHHUS 3alIOMUHato1Iee ycTpoicTBo 304 mpencrasisier coboit
mukpocxemy mamsitu Dynamic RAM (DRAM), uHTErpupOBaHHYK0 Ha MAaTEPHHCKOH IuiaTe
NEPCOHAJIBHOTO BbMUCIUTENbHOrO ycTpoiictBa 104 Hapsny ¢ CPU 302. OgHako B Apyrux
BapUaHTaxX OCYIUECTBJIEHUs 3alOMHUHaKoLlee ycTporcTBO 304 mnpenocTaBisieTcss OTHAEBHO,
Hanpumep, B uHTerpuposaHHoM nakere ¢ CPU 302 unn B BUAE MOAKIIOYAEMOro OJIOKA MaMSITH.
3anomuHaromee ycrpoictBo 304 mpHCIOCOONEHO Ml XpaHEHUS KOMAaHA © JaHHBIX,
ucrionHsieMblx U obOpabareiBaembix CPU 302. OObuHO B nOOOH MOMEHT BpPEMEHH B
3aIOMHHAIOLIEM YCTpoicTBe 304 XpaHATCs JIULTb BEIOPAHHBIE 3JIEMEHTHI KOMaHA U JAHHBIX, H 5TH
BBIOpAHHBIE 3JIEMEHTHI 33/1al0T KOMAH/Ibl U JaHHbIE, OTHOCSLINECS K ONEPALIUsAM IEPCOHAIBHOTO
BBIYMCJIUTENIBHOTO ycTpoiicTBa 104, OCYyLIECTBIIIEMBIM B OINPEAEICHHBI MOMEHT BPEMEHH.

Hnaye roBops, KOMaHbl U JAHHBIE XPAHATCS B 3alIOMUHAIOLIEM yCTponcTBe 304 BpEMEHHO, ITOKa
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CPU 302 BrInonHsIeT Kakoh-1100 OMpeneIeHHbIH mpouece.

Xpanuwmuine 306 naHHBIX MPEAOCTABIAECTCS Kak OJHO LeJNo€ C MEepPCOHAIbHBIM
BBIYUCIIUTENBHBIM  yCTpOWcTBOM 104 B (opMe 3HEProHEe3aBHCHUMOTO 3alIOMHHAIOLIETO
ycrpoiictBa. Xpanwnuine 306 HaHHBIX COAEPKUT OJIOK MaMsATH, OOBIMHO COmEpIKaIuil
MOCTOSIHHOE 3arnoMuHaroiiee yctpoiicteo (ROM), ¢nem-namMsaTe Ui ObICTPOAEHCTBYIOIIYIO
OydepHydO  MaMsaTh, HWHTETPUPOBAHHYHO HA  MATEPUHCKOH  IUIAT€  TEPCOHAIBHOTO
BBIYMCJINTENBbHOrO ycrpoiictea 104. B nanHOM WITIOCTPATUBHOM BAapUaHTE OCYILECTBIICHUS
TaKXKe MPEeIyCMOTPEHO CheMHOe XpaHmniie 308 TaHHBIX, XOTSI OHO He SIBIISIETCS 0053aTEIbHBIM.
Cvemuoe xpanwnuiie 308 pHaHHBIX Takke TMPENCTABIsieT COOOW HSHEProOHE3aBUCUMOE
3aIOMHHAIOIIEEe YCTPOHCTBO, OOBIMHO B (popme KapThl MUKPO-SD MM Kakoro-iubo HWHOTO
MEPEHOCHOTO yCTpolicTBa ¢uienn-namstu. Xpanwinine 306 JaHHBIX U CbeMHOe XpaHwtuine 308
JAaHHBIX TPUCTIOCOOJIEHBI Ul XPAaHEHUsT KOMAaHZ M JaHHBIX, HCIOJNb3YEMbIX ME€PCOHAIBHBIM
BBIYHMCJIUTENBHBIM yCTpocTBOM 104. KoMaHab! 1 faHHbIe XpaHATCs B XxpaHunuie 306 1aHHBIX U
CheMHOM XpaHwuine 308 MOCTOSTHHO WK MOJYIOCTOSIHHO, HarpuMep A0 nepe3anucu. OObIHO
3JIEMEHTbI KOMaH/ ¥ JAHHBIX BBIYUCIUTENBHON MAINUHBL, XpaHsiuuecs B XpaHuiuine 306 qaHHbIX
U cbeMHOM XpaHuiaumie 308 naHHBIX, BKIKOYAOT KOMAaHIbl U JaHHbIC, CYLIECTBEHHbIE MIJIs
6a30BOi1 paboOTBI MEPCOHAJIBHOIO BBIMUCIUTENBHOrO ycrpoiictBa 104, a Takke KOMaHAbI H
JAHHbIE, KOTOPbIE OTHOCATCA K MPUIOKEHUsIM, YCTAHOBJIEHHBIM MWJIM BBIIOJIHEHHBIM C
BO3MOKHOCTBI) YCTAHOBKH Ha NEPCOHAJIBHOM BBIMUCIHUTENBHOM yCTpoiicTBe 104, B TOM uucie
TEM, KOTOPbIE BBITIOJHSIOT OMMCAHHBIE HUXKE CITOCOOBL.

Unrepdeiic 310 cBsazu comepkut uHTepdeiic OecnpOBOAHOW CBA3M MAJOrO paauyca
nencTBusl 1 uHTepeic COTOBOI pajMOCBsI3U, U OH COeNUHEH ¢ aHTeHHoW 312. becnpoBoagHo#
uHTepdeiic MaIoro paanyca 1eiCTBHS BBIIOIHEH C BO3MOKHOCTBIO YCTAHOBJICHHSI O€CTIPOBOIHOM
ces13u 116 masoro paguyca aeicTBusi, Hanpumep coenuHenus Bluetooth®, ¢ ycrpoiictBom 102,
TeHEePUPYIOIINM a3p030Jib, U YCTAHOBJIEHUST BTOPOro OeCnpoBONHOrO coenuHeHus 118 cBsizm
MaJIOro panuyca nenctsust, Hanpumep coenunenuss Wi-Fi®, ¢ Toukoii 110 goctyma. MuaTepdeiic
COTOBOM PAaAMOCBSI3U BBINOJHEH C BO3MOXHOCTBIO YCTAHOBJIEHUs coeauHeHus 120 coTosoi
paauocBsi3u ¢ MHTEpHETOM 112 ¢ uCnonap30BaHMEM COOTBETCTBYIOIIMX MPOTOKOJIOB, KOTOPBIE
ObuTi 00cysknmeHbl paHee. Ilostomy uHTepdeiic 210 CBA3M COAEPKUT ONAMH WM HECKOJIBKO
OecrpoBOHBIX MOZEMOB, OAX OMSALINX JUIs MOAEPKKH pa3HbIX coenuHerni 116, 118, 120 cBsi3u
(cm. ¢ur. 1). B apyrom BapuanTe ocymectienus uHTepdeiic 310 cB3m Takke CONEPIKHUT

uHtepdelic npoBomHON cBsi3u. HMHTepdeiic MpPOBOAHON CBS3M MOXHO HCIOJIb30BATh IS
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NPEAOCTAaBIIEHHsT IPOBOMHOTO COENUHEHMs CBsA3M, Hampumep coeauHeHust Ethernet wumm
yHUBepcalbHOH nocienosatenbHoil muHbl (USB) (He nokasaHo), ¢ Toukoii 110 goctyna.

ITonw3oBatensckuii unTepdeiic 314 compepxur nucruieit 318 u ycrpoiictso 320 BBoga. B
HACTOSILIEM BapuaHTe ocyulecTBieHus aucmiied 318 u ycrporictBo 320 BBOAAa COBMECTHO
peaiu3oBaHbl B BHUIE CeHCOpHOro okpana. Jlucreit 318 mpencraBiser  coOoi
scunkokpucramndeckuit qucmeii (LCD) Ha TonkorieHouHbIX Tpansucropax (TFT), nucruteii Ha
oprannueckux ceeroauonax (OLED) uimu apyroii noaxonsamuii nucrutieid. Ycrporctso 320 BBoaa
npeAcTaBisieT OO0 eMKOCTHBIH CJIOH, TPeNyCMOTPEHHBIN Ha nucruiee 3 18 u mpucnocobneHHbIH
s OOHapyKeHHWsT TPHUKOCHOBEHUsI Tmoyb3oBarensi. Ilomb3oBarenbckuii  wHTepdeiic 314
MPUCTIOCOOJIEH Jisi OTOOpaskeHUsl MOJb3oBaTeNto nHpopMmanuu moxa ymnpasienuem CPU 302 wu
nepenaydy BBOJA OT MOJIb30BATENs, MTOJyUYEHHOrO B pe3yjbTaTe NPUKOCHOBEHUS! MOJIb30BATENS K
ycrpotictBy 320 BBoaa, B CPU 302 uepe3 muny 316 BsA3u.

IlepconanbHOE BBIMUCIUTENBHOE YCTPOHCTBO 104 BBINOJIHEHO € BO3MOXKHOCTBIO
BBIMIOJIHEHUsI MHOXECTBa IPOrpaMMHBbIX MopyJeil. Ilporpammuble MOAYNIM BKIIOYAKOT
orepanrioHHy0 cucremy 328, BeO-Opaysep 324, coOCTBEHHOE MPUJIOKEHUE 320, MPOrPEeCCUBHOE
BeO-npunoxenne (PWA) 328 u xontpomep 330 OecrpoBonmuoi cBs3u. Kaxneiii u3
NPOTrPaMMHBIX MOAYJIEH BKIJIIOYaeT HAOOp KOMaHA JJIsl BBINOJHEHUs OIHOW WJIM HECKOJIbKUX
(yHKIMI NMEepCOHATBPHOTO BBIUUCIUTENBHOTO ycTpoiicTBa 104, KoMaHabl MpenocTaBisIOTCS B
¢dopMe NCTIONHAEMOrO BBIYUCIUTENPHON MAIIMHONW KOAA, KOTOPBIH XpaHUTCS B XpaHunuie 300
JIAaHHBIX, CbeMHOM XpaHmwiuime 308 nmaHHBIX W/WIKM 3amoOMHHAKOLEM ycrpoiicTtBe 304 u
obpabareiBaercst CPU 302, untepdericom 310 cBsi3u U MOJIb30BaTEILCKUM UHTEpGeticom 314,

B Hacrosimmem BapuaHTE OCYIIECTBIIEHHUS MEPCOHANIbHOE BBIUUCIUTENBHOE YCTPOHCTBO
104 mpencraBnsier coboii cMapTdoOH, OMEPAMOHHOW CHUCTEMOH 322 KOTOPOro SIBISIETCS
onmeparmonHast cuctema Android®. OpHako TOAXOAAIMMM B KayecTBE ajlbTePHATUBHBIX
SABJIAIOTCS HECKONBKO JPYTHX OMEPAlMOHHBIX cucTeM, Takux kak Apple® iPhone® OS (i0S) u
Microsoft® Windows® 10. Omneparmonnast cucTema 322 ympasiseT 0a30BbIMH (DYHKLIHSME
anmnapaTHoro  OOECNeYeHUs] MEePCOHAIBHOIO  BBIUHCIUTENBHOrO  ycrpoiictBa 104
(YHKUMOHATBHBIMI B3aUMOAEHCTBUSIMH MEKAY KOMIIOHEHTAMH aInapaTHOro O0ecTedeHus
MEPCOHAIBHOIO BBIUUCIUTEIBHOIO yeTpoiicTBa 104 1 nporpaMMHBIMUA MOAYJISIMH.

Beb-6payzep 324 BBINONTHEH ¢ BO3MOKHOCTBIO 3arpy3ku U o0paboTku BeO-pecypcoB w3
unTtepHeTa 112 u ux mpexncrasieHus Ha nuciiee 318, korga 3To nenecoodpasHo. Beb-Opaysep

324 Take BBINIOJHEH C BO3MOXKHOCTBIO TOMELIEHHsS] 3arpy>KeHHBIX BeO-pecypcoB B



10

15

20

25

30

-23 -

ObICTpOnEHCTBYOIIYIO Oy(epHyI0 mamsTh B 3aroMuHaroIeM ycrpoiicree 304 u xpanuinuiie 306
JaHHBIX TEPCOHAJIBHOIO BBIYUCIUTENBHOrO ycTpoiictBa 104. OObmuHO BeO-Opayzep 324
sarpykaer naHuble HyperText Markup Lanuage (HTML), JavaScript, Cascading Style Sheet
(CSS) u daiinbr u3o0pakeHuii. It BeO-pecypchbl 00padaTHIBAIOTCS € LEIbI OTOOpaKEHHUSI
uHpopmanmy, Takol Kak BeO-cTpaHuLbl, Ha auciuiee 318 monb3oBaTensckoro uHTepdeiica 314.
B HacTosmeM BapuaHTe OCYIIECTBIeHHs BeO-Opaysep 324 mpencrasmsier coboit Google®

Chrome®

, HO 3TO HEe SIBJIIETCSI CYIIECTBEHHBIM, U B JIPYI'MX BapUAHTAX OCYINECTBJICHHUS BeO-
6paysepom siBnstercst, Hanpumep, Safari®, Firefox® umu Microsoft® Edge®. AnbrepHaTusHo, BeO-
Opay3ep 324 wMoxeT mpencTaBisTh cobOoii BeO-Opaysep, CHeLUAIbHO BBITOJHEHHBI C
BO3MOJKHOCTBEO 00paboTku mpunoxkennii PWA, aBTOHOMHBIX BeO-CTpaHWI] WJIM JOPYTUX BeO-
OpPUEHTHPOBAHHBLIX TEXHOJIOTHi, Takoil kak Electron™, pazpaborannsiii GitHub®.

Be6-0Opaysep 324 conepxut xpanmnuiue 332 naHHbIX Opays3epa. B pusnueckom cMmeicie,
xpaHunuine 332 naHHbIX Opay3epa (pakTHUeCKH SBISIETCS YacThIO 3alIOMUHAIOIIETO YCTPOHCTBA
304 wm xpanwmma 306 nanHbx. OQHAKO, YTO Ba)kKHEe, ONEpalMOHHas cucreMa 322 u BeO-
Opaysep 324 BBIIOJHEHBI C BO3MOXKHOCTBIO oOecrieueHns XpaHwimina 332 naHHbIX Opaysepa B
Ka4eCTBE YaCTH 3aIIOMHHAIOLIETO YCTPOMCTBA, MMEIOIEH OIpeneeHHble 0COOEHHOCTH PadoThI.
B uvactHOCTH Xpanunume 332 naHHBIX Opaysepa IpencTaBisieT cOOOH XpaHWIMIIE aHHBIX, B
KOTOPOM COXPaHEHHbIE JAaHHbIE MPOJOJIKAIOT MPHCYTCTBOBATH MOCHE 3aBEPIISHHsT CECCHU BeO-
Opaysepa 334 wnu mocie mpekpaiieHus paboTel BeO-Opaysepa 334. B HEKOTOpPBIX BapuaHTaX
OCYIeCTBJIeHHsI XpaHuHIIe 332 qaHHBIX Opay3epa peajr30BaHO B BUJE BeO-XpaHUJIHINA JaHHBIX
TaK, KaK 3TOT TEPMHUH TMOHUMAIOT, Hampumep, B ctanmapTe Hypertext Markup Language 5
(HTMLS). B yactHocTH XpaHujuine 332 naHHbIX Opay3epa mpencTaBiisieT cOOOH JIOKaNIbHOE
XpaHWINIIE JaHHBIX. [[aHHBIE U3 JOKAJIBPHOIO XPAHWIUINA JAHHBIX (B OTJIIMYHE OT JAHHBIX THIA
«cookie») aBTOMATHYECKH HE TEPeNaroTCs B BeO-cepBep MPU KAKAOM 3amMpoce WM
B3aMMOJEHCTBUH C BeO-CEpBEPOM U HE MOTYT OBITh 3aMHMCaHbl BeO-CEPBEPOM HAMPSIMYIO.
JlokanpHOEe XpaHWIMIIE JAHHBIX OTJIMYAETCS OT CECCHOHHOIO XPaHWIMILIA JAHHBIX, KOTOpPOe
NPEACTaBIsIeT COOON XPAaHWINIIE JAHHBIX «OT HA4Yalay, «IUIs OKHA» WIIHM U BKIQJKH» U He
NPOAOJIKAET CYLIECTBOBAHME IIOCIE OKOHYAHHUS CECCUM WM 3aKpbITUSl BKJIAAKU WM OKHA.
JlokanpHOE XpaHUIMINE AAaHHBIX AOCTynHO, Hampumep, B HTMLS. Xpanwnmnme 332 naHHBIX
Opay3epa B 3TOM BapHaHTe OCYIIECTBJICHHs XpaHHUTCS B (paiimax BeO-Opaysepa 334 (Hanmpumep,
daiinax, B KOTOPBIX XPAHATCS MPENNIOYTEHUS IOJIb30BaTENEH, Ipyrue KOHQUrypauuu u T. Aa.).

CoOcTBeHHOE MpuIoskeHHe 326 BBITOJHEHO C BO3MOXKHOCTBIO YIIPaBIeHUs1 padoToil BeO-
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Opaysepa 324 u PWA 328. B gacTtHOCTH COOCTBEHHOE MPUIIOKEHHE 320 MPUCIIOCOOTICHO IS
mMoaupukanuy (QyHKIHOHAJIBHBIX BO3MOXHOCTeHl BeO-Opaysepa 324 Tak, 4YTO OH MOJXKET
oOpabaTbIBaTh BBI3OBBI, crenaHHble PWA 328, ms cBsisu ¢ ycrpoiictBoM 102, reHepHpyrommum
a’p0o30Jib, MOCPEACTBOM OECIIPOBOMHOIO coenuHeHusi 116 cBs3M Manoro pamuyca nedcTBus. B
HACTOSILIIEM BapUAHTE OCYIIECTBJICHHUS 3TO TOCTUTAETCS IIPH MOMOIIY COOCTBEHHOTO MPHIIOKEHUSI
326, mpenoCTaBIISIOLIEr0 HEKOTOPBIN Pecypce, HapUMep TakoW Koi, Kak Javascript w/mmu Swift.
Pecypc onpenensier, kakum 00pa3oM BbI3OBBI, FeHEepHpyeMbIe B BeO-Opaysepe 324 mpuiioxKeHneM
PWA 328, nanpumep, ¢ ucnospb3oBanueM uHTepdeiica npukinagHoro nporpammuposanust (API)
Web Bluetooth®, nomxHBI MPUBOAUTE K 00pabOTKE COOTBETCTBYIOIIMX KOMAHJI COOCTBEHHBIM
npuiokeHueM 326, Hanpumep, ¢ ucnosibzoBanueM API Bluetooth®. DTu koMaHIbl pacCUUTAHBI
Ha BbI30OB BBINOJIHEHHUs] KOHTpoJulepoM 320 OecripOBOAHON CBSI3U OIpPENENIEHHBIX OIEepaLuii,
HaNpUMep YCTAHOBKU OECmpOBONHOrO coenuHeHusi 116 CBs3M Majoro paamyca AeHCTBHS
(nampumep, coemuHenus Bluetooth®) mmm mepenmaum uiu mpueMa COOOIIEHHH MOCPEACTBOM
OecripoBogHOTrO coenrHeHus 116 cBsi3u Majioro paauyca aeictust. Takum oOpa3om, COOCTBEHHOE
npunoxkenue 326 obecrnieunBaer OecriepeOoiiHyto cBs3b Mexxay PWA 328 u kontposepom 330
OecrpOBOIHOM CBSI3H.

Crnenyer mpHHATH BO BHHMAaHHE, YTO COOCTBEHHOE NpHIIOKEeHHE 326 OOBIMHO HMMeeT
AOCTYyIl K amnmapaTHOMy oOecneueHH0 U mepudepuilHbIM YCTPOHCTBAM IE€PCOHAIBHOTO
BBIUUCJIUTEIBHOrO ycTpoiicTBa 104 mocpencTsoM onepanMoOHHON cucteMbl 322. AnmapaTHoe
obecnieuenue u nepudepuiinbie ycTporicTsa BKIHOYAOT untepdeiic 310 cBszu, xpanuuine 306
IaHHBIX, CheMHOe XpaHwmmmine 308 HaHHBIX W TOJb30BaTENbCckUil MHTEpdeiic 314, a Takke
KaMepbl, MUKPOPOHbI U T.Ha. (He mokasanbl). IToaTOMy COOCTBEHHOE mMpUIOKEHHEe 326
obecrieunBaeT CBSI3U HE TOJBKO Mexny PWA 328 u unrtepdeticom 310 cBsi3u, HO U C APyruM
anmapatHelM ~ o0ecriedeHMeM M TNepupepuiiHbIMH  yCTPOWCTBAMH  TEPCOHAIBHOIO
BBIYUCIUTENBHOTO ycTpoiicTa 104,

CobctBenHoe  mpujioxkeHre 326 OOBIMHO  BBIMOJIHEHO €  BO3MOXKHOCTHIO
NPOTPaMMHUPOBAHHS C HCIOJB30BAHUEM HAaOOpa HWHCTPYMEHTAIBHBIX CPEACTB pa3paboTKH
nporpammuoro obecrieuernst (SDK). C wucnonb3oBannem cooTBeTcTByromero SDK MoxHO
CKOH(UTYpHUPOBATh COOCTBEHHOE MNPIIIOKEHHE 326 Tak, YTOOBI OHO MMEJO BBIIIEONHNCAHHBIC
(yHKUMOHATBHBIE BO3MOXKHOCTH. B YacTHOCTH MOXXKHO CKOH(PHUIYpHpPOBAaTH COOCTBEHHOE
npuiokeHue 326 1y CONpspKEHHs ¢ ONeparoHHON cuctemoit 322 U, mo Mepe HagoOHOCTH,

COOTBETCTBYIOLIIUMU IMPOTPaMMHbBIMU HpaﬁBepaMH AJIs1 YIIPABJICHUS allllapaTHBIM obecrieueHrEM
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U nepudepuitHbIMU YCTPOHCTBAMHU MEPCOHAIBHOTO BBIUMCINUTENBHOrO yeTpolicTBa 104, a Takxke
NpeaoCTaBlIeHHs pecypca BeO-Opaysepy 324.

Be0-Opay3sep 324 BbIOIHEH ¢ BO3MOXKHOCTBIO 3arpy3KH, XpaHeHUs U 3armycka PWA 328.
PWA 328 o6sruno conepxxut HyperText Markup Language (HTML), JavaScript, Cascading Style
Sheet (CSS), JavaScript Object Notation (JSON), eXtensible Markup Language (XML), datibi
n3o0pakeHui wim JiroObie apyrue ¢ainsl PWA 328, @aiinet PWA 328, manpumep B dopme
KOMaHJ] M JaHHBIX, IEPBOHAYAIIBHO 3arpy’kKaroTcst u3 BeO-ceprepa 422 ynaneHHoro cepsepa 114,
a 3aTeM COXpAaHSIOTCS B XpaHwinme 332 naHHbIX Opay3epa. B anbTepHaTHBHOM BapuaHTe
ocymectsiaeHust ¢ainel PWA 328 coxpansitorcs rae-nmubo B xpanwiuime 300 DaHHBIX,
3anomMuHaromeM ycrpoiicrse 304 n/unm OsicTponeiicTByromeit Oydeproii mamsatu CPU 302.

Boobme npunoxennss PW A npenocTaBisitoT MOJIb30BATENSIM CIIOCO0 M3BJICUEHUS TIOJTb3bI
13 (PYHKIIMOHAIBHBIX BO3MOKHOCTEH, aHAJIOTHYHBIX TEM, KOTOPbIE TIPEIOCTABISIIOT COOCTBEHHBIE
npuwiokenusi. OpHako mnpuiokeHust PWA  orpaHudeHbl TeM, 4YTO OHHM HECIIOCOOHBI IPH
HEOOXOIMMOCTH TMOJIy4aTh JOCTYIl K HEKOTOPbIM (YHKIUSAM, CTPYKTypaM MJaHHBIX W
uHTepdelicaM NepCOHANBHBIX BBIUYUCIUTENBbHBIX YCTPOWCTB, HA KOTOPBIX OHU MOTYT pa0oTaTh.
Hanpumep, crnocoObl mony4deHust AOCTyNa K HEKOTOPbIM (PYHKLUSAM, CTPYKTypaM JIaHHBIX U
uHTep(delicaM MepPCOHANIBHOIO BBIUUCIUTENBLHOrO ycTpoiicTBa 104 3amanel B SDK s
COOCTBEHHOTO MPWIIOKEHUST 326, U OHM He SIBJSIIOTCSI TOCTYIHBIMU uepe3 BeO-Opaysep 324, Ha
kotopoM paboraer PWA 328. B HekoTOpBIX Cilydasx KOCBEHHBIH IOCTYH K HEKOTOPBIM
SJIEMEHTAM ammnapaTHOro obecrnevyeHus u nepudepuitHbIX YCTPOMCTB MO-TPEKHEMY BO3MOXKEH
st PWA depes untepdericet Web APL. OgHako 1Jist 3TOro MMeeTcsi MHOKECTBO MCKITFOUEHUH, U
nojiesHocTh uHTepdeiicoB Web API mameHsieTcst oT yCTpoicTBa K yCTpOHCTBY. B wacTHOCTH,
naxe eciii PWA 328 BBINIOIHEHO ¢ BO3MOKHOCTBIO MTpHEMa COOOIEHUH UITH JaHHBIX, PUHATHIX
B NEPCOHANBHOM BBLIYHCIMTENLHOM ycTpoiictBe 104 mocpenctsom Web Bluetooth® APIL w,
AHAJIOTHYHO, TIepefayl COOOIIEeHUI M JNaHHBIX B ycTpoicTBOo 102, reHepupyroiiee a’po30dib,
MOJKJIFOYEHHOE K TIePCOHAIbHOMY BBIUUCIUTENbHOMY ycTpoiicTBy 102 mocpenctBom Web
Bluetooth® API, 5710 He Gyner 3(pHEKTHBHO, e MePCOHATLHOE BHIYHCIUTENBHOE YCTPOHCTBO
102 He BBLINOTHEHO C BO3MOKHOCTBIO paboTel ¢ Web Bluetooth® API Takas xondurypamus
obecrieunBaeTcsi COOCTBEHHBIM MPUIIOKEHUEM 326.

Kontponnep 330 OecipoBOAHOI CBSI3U B IEPBYIO O4YepENb BHIIOIHEH C BO3MOYKHOCTBIO
ynpasnenus: uHTepdeticom 310 cBsism. OH BBINOJIHEH C BO3MOXHOCTBIO YCTaHOBJIEHUS

OecnipoBogHOrO coenuHeHus: 116 manoro pamuyca nedcrBust uepe3 unrepdeiic 310 cessu. B
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HACTOSIIIIEM BapHaHTE OCYLIECTBJICHUs OeCrpoBOAHOE coenuHeHue 116 cBsi3m mMayoro paguyca
nercTBus mpencTaBisier coboit coemuHenue Bluetooth®. CrnenosarenbHo, koHTposuiep 330
OecripoBOIHON CBsI3M BKJIIOYAET KOMAHAbI COIJIACHO CTaHAApTaM OeCHpOBOAHOW CBS3U
Bluetooth®, nocrymHeiM 1o anpecy www.bluetooth.org, mpu >ToM HauboNee UIHMPOKO
PacrpOCTPaHEHHBIMU B HACTOSLIEE BPEeMsI SIBJISIFOTCS TEXHUYeckue ycaoBus Bluetooth 5.0.

Kontpomnep 330 OGecripoBOIHOWM CBS3M COACPIKUT JIOObIE HEOOXOIMMBIE HpaiiBepa
anmapaTHOro obecredeHus sl yrpasaeHus MonyneM Bluetooth® (koTopsiit siBisleTcss 4acThiO
unTepdeiica 310 crasn), a Taxke Android® Bluetooth® API, mpu momormu KOTOporo cobcTBEHHOE
npunoxkenre 326 MOXeT ModydaTh AOCTYI U YIpaBisaTh MomyieM Bluetooth® marepdeiica 310
cBsi3u (HampuMmep, B OTBeT Ha BbI30B Web Bluetooth® API npunokernem PWA 328).

Co ccoutkoii Ha ¢ur. 4, ynanennsiii cepsep 114 conmepskutr CPU 402, 3anoMuHaroIIee
ycrpoiictBo 404, xpanwnuine 406 HaHHBIX, MOJIB30BATENbCKYIO 0asy 408 maHHBIX, HHTEpdEHC
(unTepeticel) 410 cBsA3M U MONB30BaTENbCKUIN HHTEpdEc 412, KOTOpBIE HAXOMATCS HA CBS3H
APYT C APYrom uepes muny 414 cpssu.

CPU 402 npexacraisier cOOOH NpOLECCOP BBIYUCIUTENBHON MAIIMHBL, HalpuMep
mukponpoueccop. OH mpucrnocoOieH A WCMOJHEHWs KOMaHA, Hampumep, B (opme
UCTIOJIHSIEMOTO BBIUUCIUTENPHON MAaIIMHONW Kozma U oOpabOTKM NaHHBIX, Hampumep, B popme
3HAYEHUH U CTPOK, B TOM YMCJIe KOMAHJ U JAHHBIX, XPAHALIUXCS B 3alIOMUHAIOIIEM YCTPOICTBE
404 n xpanmnuine 406 nanHbx. Komanab! 1 nanHele, ucnosxsemsle u oopadareiaembie CPU 402,
BKJIFOYAIOT KOMaH/Jbl U JaHHbIC JJIsl KOOPAMHALMK PabOThl IPYIUX KOMIIOHEHTOB YIAJE€HHOTO
cepBepa 114, Takux kak mojb3oBarenbckas Oasa 108 nansbx, uHTepdeiic 410 cBi3m u
NoJIb30BaTENbCKUil MHTEpdeiic 412. OHU TakKe BKJIHOYAIOT KOMAHIbI M JaHHBbIE ISl pabOThI
MPUJIOKEHUH Ha yAaleHHOM cepsepe 114.

3anomMuHaromiee ycTpoiicteo 404 peanr3oBaHO B BUAE OAHOTO MJIM HECKOJBKUX OJIOKOB
namsaTy, obecrieunBarommx RAM st ynanenHoro cepsepa 114. B nzobpakeHHOM BapuaHTe
OCYINECTBJICHHsI 3alOMUHaromee ycTpoiictBo 404 mpencrapnsier coboii 6ok mamstu DRAM,
yCTaHOBJIEHHBIN Ha MaTepUHCKOH 1uiate yaaneHHoro cepsepa 114 napsaay ¢ CPU 402. Ognako B
APYrUX BapUaHTaxX OCYLIECTBICHUs 3alIOMHUHAIOLIee yCTPOoNCTBO 404 mpenocTaBisieTcst OTAENBHO,
HanpuUMep B BUJIE MUKPOCX€EMbI IaMSITH, THTETPUPOBaHHOMN ¢ MaTepuHCckoi riatoil unu CPU 402.
3anomuHaromee ycrpoicTBo 404 mpHCIOCOONEHO Ml XpaHEHUsT KOMAaHA H  JaHHBIX,
ucrionHsieMblx U obpabareiBaembix CPU 402, OObmHO B 000 MOMEHT BpPEMEHH B

3aTIOMUHAIOLIEM YCTpoHcTBe 404 XpaHATCS JIMIIL BEIOPAHHBIC 3JIEMEHTBI KOMaH/A M TAHHBIX, H 3TU
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BBIOpAaHHBIE 3JIEMEHTBI 337al0T KOMAaHIbl U JaHHbIE, OTHOCSINUECS K ONEpPaLUsIM yIAJeHHOTO
cepsepa 114, ocyliecTBiasieMbIM B ONPEEIEHHbIII MOMEHT BpeMeHH. MHaye roBopsi, KOMaHAbl U
JIAHHBbIE XpaHATCA B 3arnoMuHarolieM ycrpoiictBe 404 BpemenHo, noka CPU 402 peimosHser
KaKOW-JTMOO0 OMnpeeIeHHbIH MPOLIECC.

Xpanwnuiie 406 TaHHBIX COAEPKUT HAKOITUTEb Ha KECTKOM JAMCKE U (IielI-HAKOTUTETb,
YCTaHOBJICHHBIN B yIOaJeHHOM cepBepe 114, umu B Buae OTOEIbHOrO OJIOKA XPAHEHUS AHHBIX,
JOCTYMHOrO Juist yaaneHHoro cepsepa 114. ITonb3oBarenbckas 0aza 408 maHHBIX MOXKET ObITh
pearn3oBaHa COBMECTHO C XPAaHWJIMIIEM JaHHBIX. TO eCTh MoJib30BaTeNbckas 0aza 408 maHHBIX
OOBIYHO sBNISIETCA HacThiO XpaHmiuma 400 naHHBIX, HAMPUMEpP MAaHHBIX, XPAHALINXCS B
XpaHwinine qaHHbx. OTHAKO B APYTUX BapHAHTAX OCYIIECTBIIEHUS MOJIb30BaTeIbCcKas Oa3za 408
JAHHBIX SIBJSIETCS. OTAENBHOM OT XPAHWIMINA JAHHBIX W, HAIIPUMEpP, COAEPKUT OTHAEIbHBIN
HAKOIIUTENb Ha JKECTKOM MHMCKE WM OJIOK XpaHeHWs NaHHbIX. XpaHwiuime 406 IaHHBIX
NPUCTIOCOOJIEHO TSl XpaHEHUs] KOMaHJ M JaHHBIX, HCIOJIb3yEeMbIX yIaJeHHBIM cepBepoM 114.
OTU KOMaH[bl U JaHHBIE XpaHATCs B XpaHunulie 406 JaHHBIX MMOCTOSHHO WM MOJYNOCTOSHHO,
HanpuMep a0 nepe3anucu. OOBIMHO 3JIEMEHTBI KOMaH]] U TAHHBIX, XpaHsLIHecs B Xpanmiuie 406
JAHHBIX, BKJIIOYAIOT KOMAaHAbl M JaHHBbIE, CYLIECTBEHHbIe A1 0a30BOH paboOThl yIaleHHOTO
cepsepa 114, a Taxke KOMaHAbI U JAHHBIE, KOTOPBIE OTHOCATCS K IPUIIOKEHUSIM, YCTAHOBJIEHHBIM
UJIM BBIMOJHEHHBIM C BO3MOXKHOCTBK) YCTAHOBKHM Ha YJAJEHHOM CEPBEPE, B TOM YHCIIE TEM,
KOTOpbIE BBITIOJIHSAIOT OMUCaHHbIE HUXke crnocoObl. Tlonbp3oBarenbckas 0Ga3a 408 maHHBIX
BBINOJIHEHA C BO3MOKHOCTBIO XPaHEHHUST UH(POPMALIMH, OTHOCSIIIENCS K MOJIb30BATEIISIM, KOTOPbIM
NPUHAMJICKUT WM TNPUHAIJIEKAIO OAHO WIM HECKONbKO yCTpocTB 102, reHepupyrommx
a’po30iib, Hapsiny ¢ uHpOpMauuell O KOH(QUIypaluH, OTHOCSINEWCS K TOJb30BATENSIM H
ycTpoiictBam 102, reHEpUPYIOLIUM a3p030JIb.

Unrepdeiic 410 cBsa3u comepkurT HHTEp(ENHC NPOBOTHON CBS3H, BBINOJHEHHBIA C
BO3MOKHOCTBIO TOAKIIOUEHUs k uHTepHeTy 112, HHTepdeiic mpoBomHOH CBsI3U OOBIMHO
NOJKIIOUaeTcss K MHTepHeTy 112 mocpencTBoM TOYKM HOCTyna (HE MOKa3aHa) M MOCTaBIIHKA
yenyr uHTepHeta (ISP), Hampumep, uepe3s coenmHenue FEthernet wim yHUBepcambHYIO
nocnenoBatenbHyio muHy (USB) (He moka3aHo) U MOAXOASIIUN MOJIEM.

ITonb3oBarensckuit uaTEpdetic 412 comepxxut aucrien 416 u ycrpoiictso 418 BBona. B
HACTOSIIEM BapHAHTE OCYIIECTBICHUs quctuieit 416 npeacrapisier cOO0H MOHUTOP KOMITBIOTEPA,
a ycrpoiictBo 418 BBOza mpezncTaBisieT COOON KIaBUATYPY U MBILIIb.

VYnanenusiii cepsep 114 BBINOAHEH € BO3MOXHOCTBIO BBINOJHEHHMs MHOXECTBA
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MPOTrPAMMHBIX MOAYJIEH. DTH MPOrpaMMHBIE MOIYJIU BKJIFOUAIOT ONEPALIMOHHYI0 cuctemy 420 u
BeO-cepBep 422. Kakapiii M3 MPOrpaMMHBIX MOZYJIEH BKJIFOYAET HAOOp KOMAaHI M JaHHbBIE JJIsI
BBIMIOJIHEHHSI OTHON WJIM HECKOJBbKUX (PYHKIMI ynaneHHoro cepsepa 114. Komannel, Harpumep,
npenocTaBiisieMble B (hOpME HCIONHSEMOrO BBIYUCIMTENBHON MAIIMHON KO, W JaHHBIE,
HampuMmep, B (GopMe 3HAYEHUH M CTPOK, XPAHATCS B 3alOMHMHAIOLIEM ycTpoicTBe 404 wu
xpanwuie 406 TaHHBIX 1 UCHIONHSIOTCS U oOpadaTeiBatoTcst CPU 402.

B HacrosiimeM BapuaHTe OCYLUECTBJICHUs OmnepauuoHHas cucrema 420 mpeacTaBiiseT
cOOOH ONTUMHM3MPOBAHHYIO JUIsI CEPBEPOB ONEPALMOHHYIO CHCTEMY, TaKYK KaK CHCTEMBI
npenocTasisiemble Linux® u Microsoft® Windows®. Omneparmonnas cucrema 420 ympasiseT
0azoBbiMM  (QyHKIUSIMH ~ ammapaTHOro — obecmeueHWs  ygajeHHoro cepsepa 114 m
(YHKUHNOHATBHBIMI B3aUMOACHCTBUSIMH MEKAY KOMIIOHEHTAMH AaIapaTHOro O0eCTeYeHus
yaajaeHHoro cepsepa 114 u nporpaMMHBIMHA MOAYJIAMU. B HEKOTOPBIX BapUaHTaxX OCYLIECTBIICHUS
BeO-cepBep 422 peann30BaH B BUJE YaCTH ONEPALMOHHON crcTeMbl 420, HampuMep Kak QyHKIHS
WJIM MOAYJIb OTlepaliuoHHOM cucteMbl 420. B npyrux BapuaHTax ocyuiecTBieHus Bed-cepaep 422
npeacTaBisier coOOM MpuiIokKeHne, padoTaroiiee Ha yaaleHHOM cepsepe 114 umu naxe Ha
yIaieHHOM OOBEKTE MO yIpaBiieHueM ynajieHHoro cepeepa 114. Beb-cepsep 422 npucnocoOexn
N mpenoctaBieHus (QaitnoB ana  paborel PWA 328 mo 3ampocy nepCOHaNbHOTO
BBIUUCJIUTENIBHOTO ycTporicTsa 104. [{ns ynpasieHus B3auMOAEHCTBUAMU MEKAY NEPCOHAIBHBIM
BBIYMCIIUTENBHBIM yCcTpolicTBOM 104 (m ycrtpoiictBom 102, reHepupyrOIIUM a3po30yib) U
NIOJIb30BATENbCKOM 0a30ii 408 HaHHBIX TAKXKe MPENYyCMOTPEH MOPTAL.

Co ccputkoii Ha ¢ur. 5, cnocod 500 3anmycka PWA 328 Bkirovaet, B MEpPBYIO O4epenb,
B3aMMOJIECTBHE TOJIb30BATENsT C TMOJIb30BATEIbCKUM uHTep(deiicom 314 mepcoHaTBbHOTO
BBIYMCIUTENBHOIO ycTpoicTBa 104 ¢ wenbl0 NpenocTaBi€HUs BBOJA, YKAa3bIBAIOILETO, YTO
NoJb30BaTeNb XoueT OTKpbiTb PWA 328, B omHOM BapuaHTe OCYILIECTBJIEHUs, KOrna
NIOJIb30BATEINb BIIEPBBIE MPHOOpeTaeT ycTpoiicTBo 102, reHepupyroInee a3po30Jb, MOIb30BATENIO
peKOMeHayeTcst 3arpy3utb W ycraHoBuTb PWA 328 B sTOM BapuaHTe OCYIIECTBIICHUS
nonb3oBaTens nonydaer goctyn k  URL, mDpucyTcTByroleMy Ha YOAaKOBKE WIM B
MOJIb30BaTeIbckoM  uHTEpderice 212  ycrpoiictBa 102, TeHepHUPYIOIIEro a’po30ib, C
UCTIOJIb30BaHNEM BeO-Opay3epa 324 mepCOHANBHOTO BBIYUCIUTENBHOTrO ycTporictBa 104. URL
yKa3blBaeT BeO-caliT, pa3MelleHHbI Ha BeO-cepBepe 422 yaanenHoro cepsepa 114. B omHom
BapuaHTe ocyuiectBieHus nocryn k URL pgocruraercs mosbp3oBaTeneM, KOTOPBIM YIIpaBisieT

MEPCOHAJILHBIM BBIYMCIUTENIBHBIM YCTPOUCTBOM 104, myTeM CKaHUpPOBaHUS IITPUXKOHAA, B
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kotopoM 3akoxupoBaH 3ToT URL. B wacTHOCTM WITPUXKOZ MOXKET NPEACTaBIATbH COOOM
ABYMEpHBIM WTPUXKOA. AjbpTepHaTuBHO uimum B gononHeHue, URL mpencrasnsercs
HOJIb30BATENI0 OTKPBITBIM TEKCTOM Uil BIedaThiBaHUS B BeO-Opaysep 324 mepcOHaIbHOTO
BBIYUCJIUTENILHOTO ycTpoiicTBa 104,

[MonpoOuee, OOBIMHO Ha yMaKOBKE BHOBb MNpHOOpeTeHHOro yctpoiictea 102,
TeHEPUPYIOIIEr0 a3p030Jib, IOJIb30BATENI0 PEKOMEHIYETCsl TOCETHTh YKAa3aHHBIH BeO-CailT,
CBSI3aHHBIH C MEPCOHAIBHBIM BBIUUCIHUTENBbHBIM ycTpolicTBoM 104. Ha »TOoM BeO-caiite
TIOJTb30BATENI0  JTAFOTCS HMHCTPYKIIMM IO 3arpy3ke COOCTBEHHOrO TPHIIOKEHUsT 326 wu3
TIOXOMAMIEro XPAHIINIIA [ ONEePAlHOHHON cHCTeMbl Troboro Tuna (Hanpumep, Android®),
UCIIOJIb3YEMON B NEPCOHAIBHOM BBIUHUCIUTENBHOM ycTporicTe 104 nmonb3osarens. Ilocne Toro,
KaK I0JIb30BATeNb MOCIEAYeT 3THM MHCTPYKLHSIM, 3arpy3uT U YCTAaHOBUT COOCTBEHHOE
npuIoKeHue 326, mMoIb30BaTENS MPOCST 3aMyCTUTh COOCTBEHHOE MPHIIOKEHNE 326 U MepeiTH n3
COOCTBEHHOTO TMPWIIOKEHUs 326 WM, B 4YaCTHOCTH, BeO-Opayszepa 324, 3amyLIeHHOTO IMOJ
yIpaBJIeHHeM COOCTBEHHOTO INMPHJIOKEHMs, Ha YKa3aHHbBIH BeO-CAalT, C KOTOPOro 3arpy»Kaercs
PWA 328. 3arpyska PWA 328 wu3 coOCTBeHHOro mnpujoxkeHus 326 MOKET HaYMHATHCS
aBTOMaTU4YeCKH cpasy ke mocine BeiOopa URL wuam mocie OMONHUTENBPHOrO BBOJAA OT
MOJIb30BATENs], HANPUMEDP IBOMHOIO INENYKA I0JIb30BATENsl HA CBS3AHHOW MHUKTOIpaMMeE Ha
NOJIb30BaTENBbCKOM UHTEpdeiice 314 mepcoHaNbHOTO BRIMUCIUTENbHOTO yeTporicTBa 104. Korna
noctyn k PWA 328 u3 onpeneneHHOro nepcoHalbHOIO BBIMUCIUTENBHOIO yCTpoiicTBa 104 panee
He ObLT noJTydeH, u/mii PW A He yCTaHOBJIEHO HA NMEPCOHATbHOM BBIYHCIUTEIIEHOM YCTPOICTBE
104, B BeO-Opaysepe 324 moxer OoTOOpakaThCsi MUKTOrpamMma. To ecTh MoJb30BaTeNb CHaYaIa
NePEXOUT Ha BeO-CTPaHHUILY, MPEIOCTABICHHYIO MEPCOHAIBHBIM BBIYHCIHTEIbHBIM YCTPOHCTBOM
104 mocpenctBoM BeO-cepBepa 422, a 3Ta BeO-CTpaHULA CONEPKUT MUKTOrpammy. PWA 328
MO3KeT OBITh 3aMyIIEHO TOCTIE 3arpy3Ku ¢ BeO-cepBepa 422 daiinos ans padbotsl PWA.

ITIpn mocnepyromux 3amyckax PWA 328 mnukrorpamMma OOBMHO oTOOpaskaercs Ha
3JIEMEHTE [AOMAIIHEro 3KpaHa MEePCOHANBHOIO BbMUCIUTENBHOro yctporictea 104. Korna
NOJIb30BATENb BEIOUPAET 3TY MUKTOIPAMMY, IIEPCOHAIBHOE BBIUNCIUTENBbHOE YCTpoiicTBO 104 Ha
starne 502 mpuHUMAET BBOJ, YKa3bIBAIOIIMM, YTO MOJIb30BATENb X0UeT 3anycTutb PWA 328. B
OTBET HAa BBOJ OT IIOJIb30BATENsl, a HE HENMOCpenCTBeHHbIN 3amyck PWA 328, mepcoHnanbHOe
BBIYUCIUTENbHOE yCTpoiicTBO 104 Ha sTame 504 3amyckaer coOCTBEHHOE NMpHIIOKeHHE 326 Ha
MEPCOHAILHOM BBIYHUCIUTENILHOM ycTpoticTBe 104. B cBOrO odepenp, COOCTBEHHOE MPUIIOKEHHE

326 Ha stame 506 3amyckaer (wiu mepesamyckaer) BeO-Opayszep 324. 3arem coOCTBEHHOE
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npunoxkenue 326 3arpyxaet ¢aiinel 1y 3anmycka PWA 328 nHa srane 508 u 3anyckaer PWA 328
Ha BeO-Opaysepe 324 Ha stamne 510.

Cnenyer MOHUMATB, YTO C UCIIOIB30BAHIEM 3TOrO CrIoco0a cOOCTBEHHOE NpuIIokeHue 326
MO3BOJISET MOJIH30BATEII0 HHULIMMPOBATH 3amyck PWA 328 yepes mosb3oBaTebckuii UHTEpdEiic
314. OgHakO B HEKOTOPBIX BAapUAHTAX OCYLIECTBJCHHsS COOCTBEHHOE NpUIOKeHue 326
aBTOMATHYECKH (T. €. B OTCYTCTBHE SIBHOTO B3aMMOAEHUCTBUS C TIOJIb30BATENIEM) BbI3BIBAET 3aITYCK
PWA 328, B wacTHOCTH, JUIsI BTOPOTO U MOCHenyrmux 3amyckos PWA 328, xorna daitnbr ans
paboter PWA 328 yixe 3arpy>keHbl H COXpaHEHbI (TOMELIEHbI B OBICTPOEHCTBYIOIIYIO Oy(pepHYIO
namsiTh) B xpanmwiuiie 324 naHHbIX BeO-Opaysepa 324. B sToM ciydae y TOJb30BaTENsI
MPEINOYTUTENILHO €CTh KaKOH-TH0O0 Croco0 MpenoTBpaleHus] aBTOMATHYECKOro 3amycka PWA
328, eciu OH caenai TakoW BBIOOP, HANMpUMEp, MyTEeM yAalleHUsl U3 XpaHmuia 324 Opaysepa
COXpaHEeHHbIX (ailnoB, HeoOXomuMbIX st padorel PWA 328, wnmm myrem monudukanuu
YCTAHOBKH, CBSI3aHHOH C COOCTBEHHBIM NPHJIOKEHHEM 320, WM MPHU TOMOLIN KaKOro-jndo
APYTOro NOAXOSIIEro MeXaH!3Ma.

Jls 3anmycka PWA 328 coOGctBeHHOe npusioskeHne 326 cHavaa 3amyckaer BeO-Opaysep
324 wna stane 506. B wacTHOCTH BMeCTO 3amycka BeO-Opaysepa 324 craHOapTHBIM CIIOcOOOM Ha
MEPCOHAJIILHOM  BBIMUCIUTENBHOM ycTponcTBe 102, Hampumep, €cCiad IOJb30BaTelb Cam
MHULMUPOBAJ 3anyck BeO-Opaysepa 324, cobcTBeHHOE puiiokeHue 326 3amyckaer BeO-Opaysep
324 monudunupoBaHHbIM criocoOoM. KoHkpeTHee, coOCTBEHHOE NpuiIOkeHHe 326 3amyckaeTr
BeO-Opay3ep 324 ¢ QyHKUMOHAIBHBIMH BO3MOKHOCTSIMH, MOAXOSALUIUMHE I Ioaaepkku PWA
328. D10 BKIKOYAET MoOaBIeHHE COOCTBEHHBIM MPUJIOkKeHHeM 326 B BeO-Opaysep 324 pecypcoB
B hopMme koxaa JavaScript (vim, B APyrux BapUaHTaX OCYILIECTBJICHUs, KOAA Ha si3bike Python mm
APYrOM TIOAXOISINEM KOMITBIOTEPHOM si3blke). Pecypchl OOBIMHO  SIBISIFOTCS — YacCThEO
NPOrpaMMHOro  oOecriedeHHuss COOCTBEHHOro mpmioxkeHus 326. B npyrux BapuaHTax
OCYILIECTBIICHUsI OHU MOTYT XPaHHUTbCS Ha BeO-cepepe 422, u coOCTBEHHOE MpHIIOXKeHHe 326
MOXET MOJTy4aTh K HUM AOCTYI, Hanpumep, korna PWA 328 3arpyskaercs ¢ BeO-cepsepa 422. Itu
pecypchbl MOTYT SIBJISITBCSI CHIEIU(DUYHBIMU JUISI ONEPALIMOHHON CHCTeMbI 322 TEepCOHAIBHOTO
BLIYHCIUTENLHOTO yCTpoiicTBa 104, Hampumep, pecypcwl, mpexycmotpensbie mis Android®,
MOTYT OTJIIMYATBCS OT pecypcos, mpeaycMoTpeHHbX ams i0S®. Pecypcel n06aBisoTcs B
oubmorexu Beb-Opay3epa 324 B Bune 0ObEKTOB. B HacTHOCTH OHU MOOABISIFOTCS B BUAE YaCcTU
00BeKTHOM Monienu nokymenta PWA 328,

Ha sramax 508 u 510 PWA 328 3amyckaercs Ha BeO-Opaysepe 324 mocpencTBom
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HanpasJieHus1 BeO-Opaysepa 324 Ha yHuduuupoBaHHbIi ykazatenb pecypca (URL) nist PWA 328.
Ecnu BeG-Opaysep 324 orkpsiBaer manHblii URL Brepsbie, BeO-Opaysep 324 ucnomnb3yer 3TOT
URL c uenbto 3arpy3ku ¢aiiios ans padotel PWA 328 u3 ynanenHoro cepsepa 114. @aiinbi st
pabotel PWA 328 nosny4arotcst u3 ynaneHHoro cepsepa 114 yepes unrepuer 112. B Hacrositnem
BapUAHTE OCYINECTBJICHUs (aitybl 1yt paboTel PWA 328 mony4aroTcst U3 yIAJIEHHOTO cepBepa
114 mocpenctBom coenuueHust 120 cBA3u Ha OOJBIIMX PACCTOSHUSX. B ambTepHATHMBHOM
BapuaHTe ocymecTtBieHus ¢Gaiasl st padorsl PWA 328 monmyuaroTcst MOCpPEnCTBOM
OecripoBogHOTrO coequHenus 118 cBsi3u manoro paauyca nevicteus ¢ Toukoi 110 gocryma. [Tocne
3arpy3ku BeO-Opay3epom 324 HeoOxomumbIx ¢aiinoB BeO-Opaysep 324 3amyckaer PWA 328 Ha
stane 510 u coxpansiet ¢atinbl st padorel PWA 328 B xpanwmuiie 332 nanabix BeO-Opaysepa
324 wa stane 512. B apyrux BapuaHTax ocymecTBieHus (aiiyibr, HeoOxonumblie mist PWA 328,
XpaHATCs TAe-T100 B XpaHuiume 306 MaHHBIX MEPCOHAIBHOTO BBIUYHCIUTENBHOTO YCTPONUCTBA
104.

Ecnmu PWA 328 (mampumep, Habop ¢aiinos, HeoOxomumbeix 1t PWA 328) yxke Obun
3arpyxeH, BeO-Opaysep 324 usBnekaet (aiisl st padotel PWA 328 u3 xpanunuma 332 naHHbIX
Opaysepa win OTKya-1u00 U3 XpaHuiauia 306 JaHHBIX WM 3aTIOMHHAOIIETrO ycTpoicTea 304
MEPCOHAILHOTO BBIYHCIUTENBHOTrO ycTpoiicta 104. B 3TOM crieHapuu HET HEOOXOIMMOCTH B
coxpaHeHHH (aiIoB 3aHOBO, MOTOMY 3Tan 512 nmokaszaH Ha Gur. 5 kak HeoOsA3aTENbHBIN.

@ainer qus pabdorsl PWA 328 BrimowaroT m000H OOMH MIIM HECKOJIBKO CIIETYIOIINX
datinos: HyperText Markup Language (HTML), JavaScript, Cascading Style Sheet (CSS),
JavaScript Object Notation (JSON), eXtensible Markup Language (XML), usoOpaxkenus wim
mo0ble npyrue (aiisl, oTHOCsALHeCs K PWA. O1u (aiibsl MOTYT SIBIISITHCS CKATBIMHU U TPeOOBATH
pasyrutotHeHusi. @aiinbl st padoTel PWA 328 MOryT sIBIATHCS MUHHU(DHIUPOBAHHBIMHU H/HITH
3aMaCKUPOBAHHBIMU.

Co ccbuikoii Ha dur. 6A u 6B, cnocod 600 ycraHOBNIeHUs OECTPOBOIHOTO COSTMHEHHUS
116 cBsi3u Manoro paguyca AeUCTBUSL C OOHUM U3 yCTpOHCTB 102, reHepupyrOIUX a3p030b, U
coXxpaHeHuss WHpopMauu o KoH(purypauuu yctpoiictBa 102, TeHEpHUPYIOIIEro a’po30b,
BKJTIOYAET, B MEPBYIO ouepenp, 3amyck PWA 328 na stane 602 ¢ ucnoip3oBaHueM crocoda S00
3ammycka PWA 328, onrcanHOro BeIlie co CCbUIKOH Ha ¢ur. 5. 3aTem, Ha stane 604 monb3oBaTennb
¢ ucnonbzoBanneM PWA 328 uHnumupyer KOMaHy Ha CKaHHPOBAHHE HA HAJIM4YHe OMKaiimmx
ycrpoiicts 102, renepupyromux aspo3osb. llonp3oBaTens UMHULMHPYET KOMaHAY Ha

CKaHMPOBAHME HAa Halu4ue OmpKkaimux ycTtpoicTB 102, reHepupyroImUX a’po30jb, MyTEM
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B3aumozeiicteus ¢ PWA 328 wuepes mnonb3oBaTenbckuii uHTepdeiic 314 mepcoHaspbHOro
BBIUUCJIUTENBHOrO ycTpolictBa 104. B 5TOM BapuaHTe OCYIIECTBIEHHsS IOJIB30BATENb
MHULMHUPYET CKAaHUPOBAHME IyTeM BbIOOpa MUKTOrPaMMBbl, OToOpakaeMoii BeO-Opaysepom 324 B
PWA 328. B anpTepHaTHBHBIX BapraHTax ocymecTsieHuss PWA 328 BbITIONHsSET CKAHUPOBAHUE
Ha Hajmuue ycTpoicTs 102, reHepupyomux a3po3ob, npu 3anycke PWA 328, B onpeneneHHbIH
MOMEHT BpeMeHH rociie 3anycka PWA 328, nepuonuuecku, B yCTAHOBIEHHOE BpPeMsI B TeUEHHE
CYTOK, TPH CpabaTbIBAHUU CUETYMKA BPEMEHH, IO 3aMpocy OT yAaJleHHOro cepsepa 114 wiu no
3anpocy ot ycrpoiictsa 102, reHepUpyrOero a3po3oib.

PWA 328 npenocraBisieT BbI30B Il HHULIMUPOBAHUs CKaHUPOBaHUsA. B 3ToM BapuaHTe
OCYILIECTBIICHHUs JJISi TeHepUpOBaHUs Bbi3oBa PWA 328 ncnons3yer QyHKINIO OecripoOBOAHOM
CBS3M MAJIOTO pajuyca aeiicTsus BeO-Opaysepa, Hanpumep Web Bluetooth® API Brizos Mosxer

CcozepKaTh MPUOII3UTENIBHO cleayomuii 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();

2

B 0OBIYHBIX yCIIOBUSIX TaKOW BBI3OB ObLT ObI OTKJIOHEH BeO-Opay3epom 324, Tak kak BeO-
Opayzep 324 cam 1o cebe He comepKUT (PYHKIIMOHATBHYI BO3MOKHOCTD CBSI3H C KOHTPOJLIEPOM
330 OecnpoBomnO#l cBsi3u. OnHAKO C HCIONB30BAaHHEM (YHKIHOHAIBHOW BO3MOKHOCTH,
nobasieHHONH B BeO-Opay3ep 324 coOCTBEHHBIM mNpUIIOKeHHEM 326, korma COOCTBEHHOE
npuioxkenue 326 3arpyxkaer BeO-Opaysep 324, BeO-Opaysep 324 B ero MomuQUIIUPOBAHHOM
¢dbopme criocobeH OTBeUaTh Ha BHI3OB.

ITonpobHee, mpuBeneHHBIH KOI BbI3BIBAET IOCTYN BeO-Opaysepa 324 k oObekTy,
HAaXOJAIIEMYyCsl B €ro AMPEKTOPHH B «navigator.bluetooth.requestDevice». B >ToM BapuaHTe
OCYILIECTBIIEHUs JaHHBI OOBEKT mpencraBiseT coboit kox JavaScript, paHee BCTaBJIEHHBIN

COOCTBEHHBIM IpHJIOKEHUEM 326 mpu 3arpy3ke BeO-Opaysepa 324. DTOT KOA MOXKET CONEpKaTh
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NpUGIM3UTENBHO caeayromuii 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
y28
var message = {
messageld. id,
fn: 'requestDevice’,
parameters: options
2
var messageString = JSON.stringify(message);
window.webkit.messageHandlers.notification.postMessage (messageString);

return p;

Takum oOpaszom, korna PWA 328 reHepupyer BbI3OB C IIEJIbI0 CKAHUPOBAHUS HA HAJTUYNE
ycrporicte 102, reHepupyromux aspo3onb, BeO-Opaysep 324 oOpalaThiBaeT 3TOT BBI3OB C
UCTIOJIb30BaHHEM OOBEKTa, HAXOMIINErocss B €ro JAHPEKTOPHH B  COOTBETCTBYIOLIEM
MECTOTIOJIOKEHUH, HANpUMep, C HCIONb30BAHMEM NPUBEACHHOTO BBINE KOAA. JTOT KOX
(YHKIIMOHUPYET C LENbI0 MPeaocTaBieHus npomuca BeO-Opaysepy 324. OH Takke BbI3bIBAET
npenocrapieHue BeO-Opaysepom 324 koma Swift cobcTBeHHOMY npuiokeHuo 326. Takum
obpazom, BeO-Opaysep 324 dakTudecku mpeoOpasyeT BBI3OB B KOMAaHAY IJisi COOCTBEHHOTO
npunokenus 326. Kox Swift, 3aparommii komanay asist cOOCTBEHHOTO MPUIIOKEHHS 326, MOXKET

ABJIATHCA HpI/I6J'II/ISI/ITeJ'IbHO CICOYHOIINM:!

let messageBody = message.body as! String
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if let datalFromString = messageBody.data(using: .utf8, allowLossyConversion:

false) {
do {
let json = try JSON(data: dataFromString)
try self.processJsonMessage(json: json)
J catch {
/
/

CoOcTtBeHHOe mpHiIOkeHHE 326 TPUHUMAET STy KOMAaHAYy M HCIOJB3YeT ee I
WHULIMUPOBAHMS BBITIOJHEHUs] KOHTposuiepoM 330 OecnpoBOAHON CBsI3W CKaHMPOBAHUS Ha
Hanuune yctpoiicts 102, reHepupyrommx a3po3oib. [Ipu npueme 31Ol KOMaHIBl COOCTBEHHOE
npuioxkeHne 326 ¢ moMmoubio KoHTposuiepa 330 OecrpoBOAHON CBSI3H HCIIONHSET CIIEIYOIIUN

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:

$0.stringValue.uppercased()) }

/

if let acceptAllDevices = parameters["acceptAllDevices"].bool {
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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> ()

3TO BBI3BIBAET BBINOJHEHHE KOHTPOJUIepoM 330 OecrnpOBOAHON CBS3HM yIPABJICHUS
unrepdeiicom 310 CBA3M MEPCOHATBHOrO BBIMHCIUTEIBHOrO ycTpoiictBa 104 ¢ wenbro
CKAHHUPOBaHUS Ha Halu4ue yCTpoHCcTB 102, reHepupyrOLINX a3po30iib, Ha sTane 604. OTBeyaroT
nro0bie ycTpoiictBa 102, reHepupyromue a3po30Jib, HAXOIAIIMECS B Mpeaeiax Juana3oHa B
peKUMe JOCTYIHOCTH sl OOHapyKeHuWs (WM YK€ CONPSDKEHHBIE C MEPCOHATBHBIM
BBIUHCJIUTENIHHBIM YCTPOHCTBOM 104), a Takxke comepskaiiue nHTepdeichl OeCpoOBOIHON CBSA3H
MaJIloro paauyca AeHCTBUS MO TOMY K€ MPOTOKOJNY, YTO U IEPCOHAJbHOE BBIYHCIUTEIbHOE
ycTpoiictBo 104, VYcrporictea 102, reHepupyrolue aspo30Jb, OTBEUAOT MOCPEACTBOM
uHpopMauuu 0 KOHPUrypauy, conepskamei HAeHTH(PUKATOP MOTPEOUTENILCKOTO yCTpoicTBa. B
HACTOSIIIEM BApUAHTE OCYIIECTBICHUS HIACHTU(PUKATOP TOTPEOUTEIBCKOrO YCTPOICTBA
TIpencTaBsieT coboii anpec yrnpasneHus noctynom k cpene (MAC-anpec) Bluetooth® yerpoiicrsa
102, reHepupyro1ero a3po3oib.

HNndopmanus o xoHPuUrypauuu kaxaoro ycrpoiicrea 102, reHepHpyroIiero a’3po3oib,
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npuHuUMaeTcsi B KoHTposuiepe 330 OecrpoBOIHON CBSI3U INMEPCOHAIBHOIO BBIYUCIUTENBHOTO
ycrporictBa 104, a 3atem nepenaercs B PWA 328 unu ussnexaercs PWA Ha stane 606. B
YaCTHOCTH COOCTBEHHOE NMPUIIOKeHHe 326 mpuHUMaeT U3 KOHTpoiutepa 330 OecrpoBOHOM CBSI3H
OTBET, KOTOPBII B HACTOAILIEM BAapUAHTE OCYINECTBICHUS CONEPXKHUT NPUOIU3UTETBHO

cnenyromuii kox Swift:

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

selfwebView.evaluateJavaScript(messageToSend) { (any, error) in }

Ouesungno, PWA 328 ocymecteaser BboBbl B Web Bluetooth® API ¢ membio
OCYLIECTBIICHUsT TAKHX 3a7]a4, KaK CKAaHUPOBAHWE HA HAJIWYHE YCTPOMCTB IOCPEICTBOM
OecnipoBogHOTO coenuHeHHs 116 CBsI3M MaJoro paauyca AEHCTBUS, a TAKXKE 3aMUCh WIH MPUEM
cooOIIeHnH N JaHHBIX B yCTpoicTBax 102, reHepupyrOLINX a3po30Jb, U U3 HUX. B HacTosAem
BapUAHTE OCYLIECTBIEHUS 3TO OCYLIECTBISETCA CIIOCOOOM, HE 3aBUCSIIMM OT TOrO, Kakoe
npunoskenne daxtudecku noanepsxkusaer Web Bluetooth® API, T. e. (HeMomUpUIUPOBAHHBIH)
BeO-Opaysep 324 wunu BeO-Opaysep 324, COOTBETCTBYKOLIMM 00pa3oM MoAM(DULHUPOBAHHBIM
cobcTBeHHbIM nprtockeHneM 326. [TosToMy coOcTBeHHOE npuiokeHne 326 NMpeArnoYTUTENbHO
BBITOJIHEHO C BO3MOKHOCTBEO OIPEeNIEH s TOro, ClIoco0eH i BeO-0paysep 324 (HeoOXoaumbIim
obpazom) o6pabaTeiBaTh BbI30BE Web Bluetooth® APL 1 ecim 3TO Tak, TO HET HEOOXOAUMOCTH B
npuMeHeHnu koxa st Mmonudukamu BeO-Opaysepa 324 ¢ menblo obecreueHus BO3MOKHOCTH
obpaborku BeBOBOB Web Bluetooth® API (ecnu mo kakoii-mubo mpuumbe He TpedyeTcs M
00paboTka HECTAHAAPTHBIM 00Pa30OM, M TOTJJa OHO MOXKET MO-TIPEKHEMY MOAUDULIPOBATH BEO-
Opaysep 324 nyteMm (pakTHUECKOW Mepe3aniucu CTaHAapTHBIX QyHKIUN 115t 00paboTKU BBI3OBOB
Web Bluetooth® API ¢ mHenbio BHIMONHEHHs HEOOXOMMMBIX HECTAHMAPTHBIX JeiicTBMii). DTa
($yHKUMOHATBHAS BO3MOXKHOCTb MPEANOYTHTENBHO BBINOJNHAETCS TPH HATUYUK  3aIpoca
coOCTBEHHOTO NpHIIOKeHHs 326 B BeO-Opay3ep 324 B OTHOLIEHUH €TI0 HAMMEHOBAHUS U BEPCHUH,
a TaKXK€ MX CPAaBHEHHs CO CIPABOYHOW TaOiMLEH, yKa3bIBAIOLIEH MPaBUIIbHBIE NEHCTBUS IS
NPEANPUHATHSA (B TOM, YTO KAacaeTcs CTeNEeHH MOIU(UKALNU CYLIECTBYIOIINUX XapaKTEPUCTHK
BeO-Opaysepa 324) B 3aBHCUMOCTH OT HANMEHOBAHU U Bepcuu BeO-Opaysepa 324, onepariioHHON

cuctembl 322 WA CaMOro MEepCOHAIBHOIO BBIYMCIUTENBHOIO yecTporcTaa 104.
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Korna nmpunsata 610 Bcsa uH(poOpmManus o koHpurypauuu ycrpoiicrsa (ycrpoiicts) 102,
TeHEPUPYIOLIETO a3p030Jib, MEPCOHATBHOE BBMMUCIUTENbHOE yCTpoilcTBO 104 Ha sTame 608
oTOOpa’kaeT CIHCOK BCEX YyCTPOHMCTB-KaHAMIAToB 102, TeHEepHPYIOLIMX a3po30Jib, Ha
MOJIb30BaTEIbCKOM UHTEp(deiice 312.

[Tonb3oBaTens BBIOMpAET, ¢ KAKUM M3 YCTPOWCTB-KaHAMAATOB 102, reHepUpyrOLIuX
a’3po30Jib, OH XOTeJ Obl B3aUMOEHCTBOBaTh. MOKHO BBIOpATh OJHO MJIM HECKOJIBKO YCTPOKCTB.
(Cnenyer OTMETHTB, UTO B AIbTEPHATUBHOM BAPHAHTE OCYIIECTBIICHUS, €CJIN KaK HaXOJSIIEeCs] B
npenenax auana3oHa HASHTU(UIMPOBAHO TOJNBKO ONHO ycTpoiictBo 102, reHepupyromiee
a3p030Jib, U OHO MPEACTABIISIET COOOH YCTPONUCTBO, KOTOPOE MOJIB30BATENb PaHee BhIOpa u3 PWA
328, To PWA 328 moxeT aBTOMaTH4eCKu BbIOMpaTh 3TO ycTpoiictBo 102, reHepupyroliee
a’3po3onb, He TpeOysl TOATBEPKOEHHs] OT IONb30BaTeNs, W, TAaKUM OOpazoM, (axTHuecku
NPOMyCKaeTcss OTOOpakeHHWe CIHMCKAa W TMPHEM BBIOOpPA, M BMECTO 3TOTO HEMOCPEICTBEHHO
nepexonuTh OT mpuema wuHpopmammu 610 o KOHUrypauu K YyCTaHOBKE OECHpOBOIHOTO
coenuHenus 116 cBs13u Mannoro paanyca AeUCTBUs ¢ yCTPOUCTBOM 102, reHepupyrOLKUM a3p030Jib,
Kak Oonee nonpobHO onmcaHo Hiwke.) Ha stane 610 BbIOOp MpUHUMAETCS B MOJIb30BATENBCKOM
ycrpoictee 102.

Ha stane 612 PWA 328 BbI3bIBA€T OTKPBITHE MEPCOHAJbHBIM BbIYUCIUTEIBHBIM
ycrpoiictBoM 104 coennnenus 116 cBsi3u Manoro paanyca qeicTBHs C BBIOPAHHBIM YCTPOHCTBOM
102, renepupyromum a3po3oiib. becripoBonnoe coeaunenue 116 cBsizu Majioro paguyca qeicTBUs
YCTAHABJIMBAETCS C UCTIOJIb30BAHUEM HEKOTOPOU YaCTH MK BCel MHPOpMaLnu o0 KOHGUTrypauuu
Ui BBIOpAHHOTO ycTpolicTBa (ycTpoiicTB) 104, reHepupyromiero a’po3ojb. B HacTosiiem
BapHaHTe OCYINECTBJCHHsS JJIsi YCTAHOBKH OECIpPOBOMHOIO coenviHeHuss 116 CBs3U Majoro
pamuyca IeHCTBHS HCHONB3YeTCsl MACHTU(UKATOP MOTPEOUTENbCKOTO yCTpoicTBa. B 3TOM
npuMepe UACHTUPHUKATOPOM MOTPeOUTETBCKOTrO yeTpoiicTBa siBisiercss MAC-anpec BeIOpaHHOTO
ycrpoiictsa (ycTpoiicTs) 102, reHepupYIOLIETro a3po30Jib.

JononauTenbHas HHGOPMAIHS O KOHPHUTYpaluu MOXKET COAEp)KaTh JFOOOH OAHMH HIIN
HECKOJIBKO 3JIEMEHTOB MH(pOpPMAaLNH, XapakTepu3yroeld (yHKINOHHpOBaHUE ycTpoiicTBa 102,
TeHEPUPYIOLIETO a3p030JIb!

[l uapopmanus ciyx0 npodpuist odmmx arpudyros (GATT),

[l mpentuduxaropsr UUID GATT,
[ xapaxtepuctuku GATT,
U

uHpOpMarus 11 ayTeHTH(pUKanuy,
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uH(pOpMaIus O Karcye,
YCTaHOBKH yCTPOMCTBA,

uHpOpMaLUs O COOBITUSIX, W/WIN

O O 0o O

uH(pOpPMAIHS O TAPEHHH.

HUHndopmarmst o Kamncyse, UMEroINas 3HaYeHHe B TE€X BapUAHTAX OCYLIECTBICHMS, 7€
ycrpoiicTBo 102, reHepupyro1ee a3po30Jb, BMELIAET PACXOIHYI0 equHuIy 217 B popme Karcyibl
VI UCTIAPUTETIS], COIePIKALLEro pe3epByap ¢ Moasexalleil HICIapeHuio e-XKUIKOCThIO, BKIIOUAeT
OLIEHOYHOE KOJHMYECTBO 3aTSKEK, OCTAIOLIUXCSI B KarcyJje, 1 MOXET BKJIIOUaTb KOJUYECTBO e-
KUJKOCTH W/WJIM HUKOTHHA, OCTAroLerocs B karcyie. MHpopmauus o karcyje OOHOBISETCS
PEryJsipHO, HApUMeEp, MOCJe KaKAOH 3aTSKKH /MM TPU 3aMEeHE KarCyJibl IOJIb30BaTeNleM U
T. I

B sTOM BapmaHTe OCYIIECTBICHHS YCTAHOBKH YCTPONCTBA BKIIFOYAIOT BpeMsl Oe31eHCTBHS
U MaKCUMAJIbHYIO JUINTENbHOCTh 3aTsDKKH. HMHpopmanus o COOBITHSX BKIFOYAET COOBITHSA
HEHCIPABHOCTEH, COOBITHS TPEBBIIIEHUS TEMIEPaTypbl M COOBITHUS CyXOro MapeHws.
Wndpopmammss O mapeHWH BKIOYAeT HHGOPMAIMIO O TOM, HCIOJNB3YET JIM IOJIb30BATENb
ycrpoiictBo 102, renepupyroinee aspo30ib. OHa MOXKET TOMOJIHUTENBHO BKJIIOUATh HHPOPMALIHIO
O MPOJOJDKUTENIBHOCTH, TEMIIEPAType U KarcyJie.

Hudopmarmro, XapaKTEePU3YIOIIYIO (YHKIIMOHUPOBaHUE  YCTpPOMCTBa 102,
TeHEepPHPYIOLIEro a’po30Jib, TPHHUMAeT COOCTBeHHOE mnpuiokeHue 326. HMudopmarms,
XapakTepusyolas GyHKIUOHUPOBaHKE yCTporcTBa 102, reHEpUPYIOLIETO a3P030Jib, EPEIAETCS
u3 coOcrBeHHOro mnpuiokeHusi 326 B PWA 328 wuyepes BeO-Opaysep 324. Mudopmanus,
Xapaktepusyromas  (yHKIHOHHpOBaHUWE ycTpoiictBa 102, reHepHpYIOLIEro a’po30Jib,
npuaumaetcsi B PWA 328 u moxxer ucnonb3oBatbcsi PWA 328, Hanpumep, HeKOTOpasi 4aCTh WIIH
BCs 5Ta MH(POPMALIUS MOXKET OTOOpaKaThCsl MOJB30BATENMO mocpeacTtsoM PWA Ha nucriiee 318
MOJIb30BATENBCKOTO HHTEp(eiica 314 mepcoHaTbHOrO BBIMUCIUTENILHOTO YCTPOHCTBA.

Unentudukatop noTpeOUTEIBCKOrO YCTPOHCTBA Ha Tane 612 coxpaHseTcst B XpaHWINLIE
332 nanHbIX BeO-Opaysepa 324. Bes nrdopmanus win 4acTh HHQOpMALIUK, XapaKTePU3YIOLIeH
¢dyHkuMOHNpOBaHUE ycTpoicTBa 102, reHepUpyIOLIEro a3po30Jib, MOKET TaK)Ke COXPAHSATHCS B
xpanunuine 332 nanHbIx BeO-Opaysepa 324. Coxpanenue ocymiectsisier PWA 328 w/unu BeO-
Opaysep 324. B HEKOTOpBIX BapHaHTaX OCYINECTBICHHs WH(pOpPMAIUs CHAOKAETCS OTMETKOU
BPEMEHHU I TEKYIEro MOMEHTA BPEMEHU.

Co ccbuikoit Ha ¢ur. 7 mpencrasineH crnocod 700 MHULMUPOBaHMS OECIIPOBOIHOTO
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coenuHeHust 116 cBsi3u manoro paguyca AEHCTBUS MEXAY NMEPCOHAIbHBIM BbIYUCIUTEIbHBIM
ycrpoiicteoM 104 u ycrpoiictsom 102, renepupyromum aspo3onb. Hanpumep, nocne Toro, kak
OecnipoBoniHOe coenuHeHue 116 cBA3M Mayoro paamyca JAEHCTBUS MEXAY INePCOHAIBHBIM
BBIYUCIUTENBbHBIM yCTpOUCTBOM 104 1 ycTpoiictBoMm 102, reHepupyromuM aspo30ib, KOTOpOe
y’ke ObLIO YCTAHOBJIEHO C UCIOJIb30BAHUEM CTIOC00a, OMMCAHHOTO CO CChIIKOM Ha (ur. 6A u 6B,
OBUIO 3aKPBITO, €r0 MOXHO IMOBTOPHO HHULMHPOBATH 3aHOBO C HCIOJB30BAHHEM CIOCO0A,
OIMHCAHHOTO CO CCBUIKOM Ha (ur. 7.

B nepsyro ouepensp, Ha 3Tane 702 HA NEPCOHAIBHOM BBIYMCIHUTENIBHOM yCcTpolicTee 104 ¢
ucnojp3oBanueM criocodba 500 3amycka PWA 328, onmucaHHOTO BbIIE CO CCHUIKOH Ha ur. 5,
3amyckaercss PWA 328,

B xpanmmmme 332 naHHbIX BeO-Opaysepa 324 XpaHHUTCS OAWH WM HECKOJBKO
ueHTH(PHUKATOpOB NoTpeduTenbckux ycrpoiicts. Ha stame 704 PWA 328 nonywaer moctym K
ueHTH(PHUKAaTOpaM MOTPeOUTENbCKUX YCTPONUCTB M3 XpaHwiniia 332 naHHbIX Opaysepa. 3arem,
Ha stane 706 ocyluecTBiseTcs onpeaeneHue ycrporncrsa 102, reHepupyroLero a3po3onb, AJs
NoAKMoueHss. B Hacrosimem BapuaHTe OCYLIECTBIEHHS HIEHTH(PUKATOPBI MOTPEOUTENBCKHUX
YCTPOMCTB, XpaHsIuecs B XpaHuiuie 332 naHHbIX Opaysepa, NMpeACTaBISIOTCS IOJIb30BATEIIO
Ha IOJIb30BaTENIbCKOM HHTep(etice 312 nepcoHambHOrO BBIMHCIUTENBHOrO ycrpoiictBa 104.
ITonp3oBaTens BeIOMpaeT ycTpoiicTBo 102, reHepupyomee a’po3oib, K KOTOPOMY OH XOYeT
noakmounThbes. Ecnu mmeercss TOApkO ONHO ycTpoiicTBO 102, reHepupyroliee aspo30iib, TO
NIOJIb30BATENb BRIOMpAET 3T0 ycTpoiicTBo 102, reHepupyromiee aspo30db (WK OHO MOXKET ObITh
BBIOPAHO OT JIMLIA TTOJIb30BATENISI ABTOMATHYECKH ).

B HacrosiimeM BapuaHTe OCYIIECTBIICHUS MOJIb30BaTeIbckuii HHTEpderic 310 oTobpakaeT
ynoOHOe Ui TOJB30BaTeNsl HAaUMEHOBaHUE ycTpoicTBa 102, TreHepHpYIOLIero a’po30Jib,
CBSI3aHHOE C HWACHTU(PHUKATOPOM IOJIb30BATEIBCKOTO YCTPOMCTBA, HampuMep, B BUJE
nukTorpamMsl. Korna nonp3oBaTenb B3aUMOAENHCTBYET C HAUMEHOBAHMEM HJIM MUKTOIPAMMOM
ycrpoiictBa 102, reHepHpYIOIIEro a3po30Jib, BHIOMPAETCS UASHTH(PUKATOP MOJIb30BATEIHLCKOTO
YCTPOWCTBA, CBSI3aHHBIM C 3TUM yCTpoucTBOM 102, reHepupyromum aspo3oib. B npyrom
BapUAHTE OCYIIECTBIEHHUS OTOOpakaeTCsi caM HIESHTH(PHUKATOP MOJIB30BATENBCKOTO YCTPOUCTBA.

Ha stane 708 PWA 328 u3Bnekaer u3 xpanwiunia 332 naHHbIX Opay3epa uneHTHPHKaTop
NOJIb30BATENBCKOTO  YCTPOMCTBA, COOTBETCTBYIOIIMH  OMNpPENENEHHOMY WJIH BBIOPAHHOMY
ycTtporictey 102, renepupyromeMy asposoib. Ha stame 710 PWA 328 wucnonb3yer 3TOT

I/II[eHTI/I(l)I/IKaTOp MOJIb30BAaTCIbCKOI'O YCTpOﬁCTBa AJis1 BbI3OBAa MHUIIUUPOBAHUS NEPCOHAJIbHBIM
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BBIYUCIUTENbHBIM yCcTpolicTBOM 104 OecnipoBopHoro coeaunHenust 116 cBsa3u manoro paauyca
AEWCTBHS C ONpPENENICHHbIM WM BbIOPAHHBIM YCTPOWCTBOM 102, reHepHpyOIUM a’3po30Jb.
Cnenyer mnpuHATH BO BHUMaHHE, 4YTO HISHTU(HKATOP MOJIb30BATEIbCKOIO YCTPOHCTBA
cozepIKajics B XpaHuiuine 332 maHHbIX Opay3epa ¢ MOMEHTa MOCJIeIHErO UCIoib3oBanus PWA
328 mocpenctBoMm BeO-Opay3epa 324 u COOCTBEHHOrO MPWIIOXKEHHs] 326 I YCTaHOBJICHHSI
OecnipoBogHOro coenuHeHust 116 cBsisu  manoro pamguyca neiictBus.  Unentudukatop
NIOJIb30BATENBCKOTO YCTPOHCTBA OCTAeTCS B XPAHHIJIMINE JNAHHBIX Opaysepa, Jaxke eciu BeO-
Opaysep 324 u coOcTBeHHOE TpUJIOKEHHe 320 CaMU 3aKPBIThI, HATPUMEP OCTAHOBJIEHBI WJIH
npekpaTtiwin padboTy. DTO MO3BOJSIET WHHUIMHPOBATH OeCrpoBOAHOe coenwHeHue 116 cBs3m
MaJIOro paanyca IEHCTBHUS HAMpsiMyro, 0e3 HEeOOXOOMMOCTU B U3BJICYCHHH WAEHTU(UKATOpPA
MOJIb30BATEIBCKOIO yCTPOMCTBa U3 ycTpoiicTtBa 102, reHepupyrowero aspo30Jib, 3aHOBO,
HampuMep, MyTeM IOBTOPHOTO YCTAHOBJIEHHS OECIPOBOAHOTO COEOMHEHHUS CBSI3U MAaJoro
panuyca neicTBHs ¢ UCIONIb30BaHHeM criocoda 600, OmUCaHHOTO CO ¢ChUTKOM Ha ¢ur. 6A u 6B.

B »>TOM BapuaHTe OCYIIECTBJIECHHS HIEHTH(PHUKATOP MOJB30BATEIBCKOIO YCTPOMCTBA
npencrapaser coboii MAC-ampec Bluetooth®, u oH wucrmonmbsyercs ais HHMIMHPOBAHHS
OecnipoBogHOrO coenuHeHuss 116 cBA3m Manoro paauyca nedcTBusa. Jlii WHULMHUPOBAHUS
6ecnipoBoHOTO coenuHeHus 116 cBsa3u manoro paguyca neiicteus PWA 328 renepupyer BbI30B.
Bp130B uMMeeT Lenpr0 YCTAaHOBJIIEHHE IEPCOHAIBHBIM BBIYUCIUTEIBHBIM YCTpOHCTBOM 104
GecnipoBoniHOTO coenuHeHus 116 cBSA3M Masoro paguyca A€HCTBUS C BBIOPAHHBIM YCTPOWCTBOM
102, reHepupyromuM a3po3oib. Bed-Opaysep 324 oOpabaThiBaeT 3TOT BbI3OB C HCIOIb30BAHHEM
COOTBETCTBYIOLIEr0 OOBEKTa, HAXOMAIIEroCss B €ro JUPEKTOPUH B COOTBETCTBYIOLIEM
mecrononioskennn. Koxn oObekTta (QPyHKUMOHUPYET € LEIbI MPENOCTaBJICHHs MpoMuca BeO-
Opay3epy 324. OH Takke BbI3bIBAaeT IpenocTaBjieHne BeO-Opaysepom 324 koma Swift
COOCTBEHHOMY NPUJIOXKEHUIO 326 Tak, uTo BeO-Opaysep 324 ¢axkruyecku mpeodpasyeT BBI3OB B
KOMaHAy JUIsi COOCTBEHHOTO mproskeHust 326. CobcTBeHHOE NpuiIokeHue 326 MPUHUMAET 3Ty
KOMaHIy U HCIIONB3YeT €€ IUIsl BbI30BAa OTKPBITHS KOHTposuiepoM 330 OecrpoBOAHON CBS3M
OecnipoBogHOrO coenuHeHuss 116 cBs3m Maynoro paamyca IeHCTBHS ¢ ycTpodcTBoM 102,
TeHEePHUPYIOILIUM a3PO30b.

Co ccputkoii Ha ¢ur. 8 npencrasneH crocod 800 nepenaun nHOPMALH B OTHOLIEHUH
¢dyHKUMOHNPOBaHUS ycTpolicTBa 102, reHepHpyIOLIEro a3po30iib, B yAaJIeHHbIH cepeep 114.

C moMoIIbIO YK€ YCTAaHOBJIEHHOTO W/HUJIM HHUIIMUPOBAHHOTO OECTIPOBOAHOTO COSMHEHUS

116 cBs13u Masoro paguyca 1eUCTBUSI MEKAY NEPCOHAIBHBIM BBIYUCIUTENBHBIM yCTPOUCTBOM 104
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U BBIOpaHHBIM ycTpoiicTBOM 102, reHepHpYIOLIUM a3p030Jib, NEPCOHATBHOE BBIYUCIUTEIBHOE
ycrpoiictBo 104 Ha stanme 802 mocpencTBoM OecnpoBOIHOrO coenuHeHUst 116 CBsi3M Manoro
pagMyca NeWCTBUsSI NPUHMMAeT M3 BBIOpaHHOrO ycrpoiictBa 102, reHepupyromero a’pos3odb,
UHPOPMALIMIO, XapaKTEPH3YIOIyK (YHKIUOHMPOBAHHE BBIOPAHHOrO ycrporictBa 102,
TeHEePHUPYIOIIEro a3PO30ib.

B  Hacrosimem  BapuaHTe ~ OCYLIECTBJICHUS  WHPOpPMALHUS,  XapaKTepU3YIOINas
(yHKLMOHUPOBAHUE BBIOPAHHOTO yCTpoiicTBa 102, TeHepUPYIOIIEro a3p030Jib, MOXKET COEPIKATh
1r000€ OTHO UJTH HECKOJIBKO U3 CIEAYIOLIETO:

[ upenTudukanvoHHas HHGOpMaLUs WK THIT yeTpoicTBa 102, reHepupyromero
a’3po30iib, HANpUMEpP MOJENb W CEepUiHBIA HOMep, HWAECHTH(PHUUpPYIOINe
ycTpoiicTo 102, reHepupyroiee a3po30Jib,

[ Tun u uneHTuUKAOHHAsT UHPOPMALIUS KaKOH-ITU0O0 pacXxomHou equHHLbI 217,
YCTaHOBJICHHOMU B yCTpolcTBe 102, reHepupyromeM a3po30ib,

[0 cocrosiHue ycrpoiictBa 102, reHepupyromero a’po30yib, H/WIA PaCXOTHOU
equHALBI 217 (ecnm OHAa MPHUCYTCTBYET), TaKOe KaK YPOBEHb 3apsima Oartapeu
ycTpoiictea 102, reHepupyrolero a’po30Jib, TEKYyIIHE 3HAYEHUS YCTAaHOBOK
ycrpoiictea 102, reHepupyrowmero a’po3oiib (HampuMep, YCTaHOBKA LEIEeBOU
TEMIIEPaTypPbl, YCTAHOBKA YPOBHS «00beMa mapa») M MHPOPMALUSI O €MKOCTH
pacxomgHol emuHuLbl 217 (Hampumep, KOJIMYECTBO 3aTSIKEK, OCTAIOINUXCS [0
MOMEHTa, Koraa pacxonHas enununa 217 Oyner cuurarbes OTpabOTaHHOM, 00beEM
JKUIKOCTH, OCTAroLIeicss B pacxoaHou enuduue 217, ecnm oHa COAEPKUT
pe3epByap ¢ SKUIOKOCTBIO, /WM MONPOOHOCTH O KOJMYECTBE, KOTOpOe ObLIO
UCTIOJIb30BAHO PACXOAHON equHuLEel 217 (cM. HUXKe), W/UIH

[ wuHpopMauus O MOJB30BAHUU YCTPOUCTBOM 102, T€HEPUPYIOIIUM a3pO30Jib, C
NpeABIYINEr0 MOMEHTa BpPEMEHH, Koraa 3Ta WHGpopMmauus Obula YCHELUIHO
nepenaHa B ynajeHHbil cepsep 114 w/unmu PWA 328.

Ha stame 804 wundopmanus, xapakrepusyomias (yHKUHOHMPOBAHHE BBIOPAHHOTO
ycrporicta 102, reHepupyrOIIero a’spo3ojb, COXPAaHAETCS B XpaHWiHLle 332 MaHHBIX BeO-
Opay3epa 324. B Hacrosimem BapuaHTe ocCymecTBieHus Ha o3Tane 808 wuHpOpMmaws,
Xapaktepusyromas (QyHKIMOHUPOBAaHHE BbIOpaHHOro ycrpoiicrBa 102, reHepupyromero
a’po30J1b, TAaKXKe IepenaeTcss B yhaaleHHbI cepeep 114 uepe3 murepHer 112. B wacTtHOCTH

uHpopmanms, xapakrepusyromas —(QyHKIUMOHUpOBaHHME BbIOpaHHOro ycrpoiictea 102,
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TeHEePHUPYIOIIEro a3p0o30Jib, IepenaeTcs B yaaneHHbli cepsep 114 mocpencTtsom 6ecripoBOIHOTO
coenuHeHus: 120 cBsi3M Ha OONBLIMX PACCTOSHUSX. B Apyrom BapHaHTe OCYINECTBIICHUS
uHpopManus, Xapakrepusyromas (QyHKIMOHHMpOBaHUE YycTpoiicTBa 102, reHepHpyroLero
a’po3oib, nepenaercs: 810 B yaaneHHbIi cepep 114 mocpencTBom O0eCIpOBOIHOTO COSTUHEHHSI
118 cBsA3u manoro paauyca aencTeus depes Touky 110 gocryna.

B HacrosiimeM BapuaHTe OCYINECTBJICHUS Tmepenadya WHGPOPMALMH, XapaKTePU3YIOLIeH
¢yHkunoHMpOBaHUe ycTpoiictBa 102, reHepUpYOINEro aj’po30Jib, HE OCYIIECTBIIIETCS 0
ompeneseHns] JOCTYMHOCTH COEAWHEHUs ¢ yOaJeHHbIM cepepom 114 Ha stame 806. 3DT0
ONpeneeHne OCYLIECTBISAETC IEePCOHANBHBIM BBMUCIUTENBHBIM ycTpoiicTBOM 104 mpu
MOMNBITKE YCTAHOBJICHUSI KOHTAKTa C yJaJeHHbIM cepBepoM 114 uepe3 untepHer 112. Ecnu
COEAMHEHHNE C YAAJEHHbIM cepBepoM 114 onpeneneHo kak JOCTYMHOE, OCYLLECTBIISIETCA Nepeaaya
B ynajeHHbli cepBep 114 mrpopmMaimy, xapakrepusyroleld (pyHKLIHOHUPOBAHUE BBIOPAHHOTO
ycrporictea 102, renepupyromero aspo3osib. Clieqyer OTMETUTh, YTO B aJbTEPHATHBHOM
BapUAHTE  OCYINECTBJICHHS  HEKOTOpas  4acTb  WMHPOPMALMH,  XapaKTePHU3YIOLIeH
¢dbyHKIIHOHUpOBaHKe ycTpoiicTBa 102, TeHepUpyrOIIero a’po30Jib, NMepeaaeTcsi MepcoHaIbHbIM
BBIYMCJIUTENIbHBIM ~ yCcTpolicTBOM 104 TOrma W TOJNBKO TOrAa, KOrga IEpCOHAIBbHOE
BBIYMCJIUTENIbHOE YyCTPONCTBO 102 onpenenuno, 4To COEAUMHEHHUE C yAAJIeHHBIM cepsepoMm 114
AOCTYIIHO, ¥ COOOIIMIIO 3TO B BUJIE YaCTH YCTAHOBJICHUS 1/MJIM MHULUHPOBAHHS OECIIPOBOHOTO
coequHenust 116 cBsi3u Manoro paauyca AEHCTBUS MEXIy NEPCOHAIbHBIM BbIYUCIUTENIBHBIM
ycrpoiictBoM 104 u ycrpoiicteom 102, reHepUpyOLUM a3p030Jb. ITO, B YAaCTHOCTH, TPUMEHUMO
K JIFOOBIM OTHOCHTENBHO OOJIBLITUM 00beMaM JaHHBIX (HApUMep, K HICTOPUH TAHHBIX O 3aTSDKKAX,
OTHOCALLENCSA K IMOJIb30BAHUIO YCTPOUCTBOM 102, reHepupyromuM a’po30Jib, MOJb30BATEINEM,
KOTOpasi MPEUMYLIECTBEHHO COIEPXKHUT JII000€ OMHO WM HECKOJbKO U3 BPEMEHH W
MPOJOJIKUTENIBHOCTH KaXKIOM 3aTsKKH, KOTOPYIO [ENaeT MOJIb30BaTeNb, YCTAHOBKE LIEJNIEBOU
TEMIIEpaTypbl, MPU KOTOPOM Jenaercss Kaxknas 3aTskKa, W, BO3MOXKHO, MECTOIOJIOKEHUE
ycrpoiictBa 102, reHepUpYIOIIEro a3po30Jib, B KOTOPOM AEIaeTCs Kakaas 3aTspkKa). B yacTHOCTH
OobLINe MAaKeThl NAHHBIX, TAKUE KaK YKAa3aHHbIC JAaHHBIE, MOTYT XPAHUTHCS B MEPCOHAIBHOM
BBIYUCIUTENIHHOM yCTpoiicTBe 102 TOJIBKO A0 TEX MOpP, OKAa OHU He OYAYT YCHEIHO Mepeaanbl B
ynaneHHbii cepsep 114. Takum oOpa3om, mpuMepHasi MOCIeNOBATEIPHOCTD OMepalnii crnocoda B
00X YepTax sBJISIETCS CIEAYIOIIeH: mpueM B ycrpoiictee 102, reHepupyromeM a3po30iib, U3
MEPCOHAIIBHOTO BBIYMCIUTEIBHOIO ycTpolcrsa 104 moaTBep:KAE€HHs Haau4usi OOCTYITHOIO

coenuHenust ycrpoucrsa 104 ¢ ynanenneiM cepsepoM 114; mepemaya us ycrpoiicta 102
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OonpLIOro nakera MHGOpMaIUU B NEPCOHATIBHOE BBIYUCIUTENbHOE yCTpoiicTBO 104; nepecbuika
3TOro OONBLIOrO Makera MHPOPMALUH U3 MEPCOHANBHOTO BBIYUCIHTENBLHOIO yeTpoiictea 104 B
yaaneHHbl cepBep 114; mpuemM B NEpPCOHAIBHOM BBIUMCIUTENBHOM YycTpoiictBe 104 wu3
ynajneHHOro cepeepa 114 moaTBep:kaeHUs yAa4HOrO Npuema OOJBIIOro makera WHPpOpMaIuH,
nepenada M3 IEPCOHAIBHOIO BBIUUCIUTENBHOrO ycrpoiictea 104 B ycrpolictBo 102,
TeHEPUPYIOIIee a3PO30Jib, MOATBEPKACHUS YCISIHOM Nepenay OOJbIIOro MakeTa HHPOopMauuu
B yJaJeHHbIN cepeep |14; yaaneHune yCneurHo nepegaHHoro 0OJIbIIOro nmakera HHPOpMaluy 13
ycTpoiicta 102, reHepupyrOIero a3po3ob.

B oco0eHHO mpenmodTUTEThHOM BapHaHTe OCYIIECTBIEHHUS pacxonHas enuHuna 217
npencTaBisier coOOH KapTomaii3ep, CoAep:Kalluii 3aNTOMUHAIOIIEE YCTPOMCTBO ISl XPaHEHHUS
JAaHHBIX O pacxogHOW enuHHLE 217, KOTOpBIE BKIKOYAOT UIACHTH(PHUKATOP PACXOIHON €IUHULIBI
217, unpopmauuro o pacxomgHod eawHuLe 217, MPEONOYTUTENBHO, TAaKyI0 WH(POPMAIUIO, KaK
apoMaT pacxOIHOW enuHHLbI 217, akTHBHOCTh HUKOTHHA PacXOAHOHN exnHuIel 217 (Hanpumep,
apomMar Tabaka C MEHTOJOM C KOHIEHTpanuedl HukoTmHa 18 wmr/mu) wu, Haubonee
NPEANOYTUTENBHO, HH(POPMALMI0 O KOJHYECTBE JKUAKOCTH (OLIEHOYHOM), OCTaroLiecs
OOCTYmHON B pacxomHou exwHuue 217 mis nmorpeOnenuss mnonb3oBateneMm. Haubonee
NPEANOYTUTENBPHO, HHpOpMalMs 00 OLIEHOYHOM KOJIUYECTBE SKUAKOCTH, OCTAIOIIEHCs B
pacxonHol equnuUIE 217, MOXET IPENCTABIATh COOOI MH(POPMALUIO O TTOJIB30BAHUH PACXOAHOM
enuHuned 217 (HampuMep, KOJUYECTBO 3aTSDKEK, CHAENAHHBIX, KOTAA OHU COJEpPXKAIUCHh B
pacxonHol enunuLe 217, u Takas uHGOpMaLus 00 3THX 3aTSIKKAX, KAK YCTAHOBKU YCTPOWCTBA
102, reHepupyrOLIEro aj’po30jb, BO BpeMsl 3aTSXKKH, AJIUTEIbHOCTb 3aTSIKKH, SHEPrus,
notpebisieMasi HarpeBaTEIbHBIM 3JIEMEHTOM 216 B XOn€ 3aTsKKH, OKPYJKAaroIlasi TeMIepaTypa
WM TeMIIepaTypa HarpeBaTeIbHOrO 3JieMeHTa 216 mepen 3aTsSKKOM WM B Hayaje 3aTsDKKU U
T. I.), KOTOpasi MOXKET SIBJATBCSl arperupoBaHHON (Hampumep, oOmmas 3Heprusi, norpediIeHHas
HarpeBaTeJIbHbIM 3JIEMEHTOM TPH 3aTSKKAX U3 PACXOAHON enuHHIbl 217, obmas qIuTeTbHOCTDb
BCEX 3aTSDKEK, CIENIAaHHBIX MPH PAa3HBIX YCTAHOBKAX LIEJEBOH TeMIIEpaTyphl WiH oObeMa mapa,
CpenHssl OKpy’Karolllas TeMIlepaTypa WIHM TeMIepaTrypa HarpeBaTeIbHOIO 3JIEMEHTa Mepen
3aTSDKKOM WJIM B HavaJIe 3aTSHKKU U T. 1) JUIs CBEACHUS K MUHIMYMY PECYPCOB 3aIIOMHHAIOLITHX
YCTPONCTB, HEOOXOMUMBIX JUISI XPAaHEHUS 3TUX AaHHbIX. COXpaHEeHUe NaHHBIX O MOJIb30BAHHH, &
He (paKTHYECKH M3MEPEHHOTO YPOBHS OCTAIOIIEHCS JKUIKOCTH, SIBJSIETCS MPEUMYIIECTBEHHBIM,
TaK KaK B 3TOM CJIy4ae CepBEpP MOXKET OLIEHUBATb HA OCHOBE 3TUX JAaHHBIX, CKOJIBKO XUAKOCTH

(WM CKOJIBKO 3aTsDKEK) OCTaeTcsi B pacxonHoH emuHuie 217 ¢ UCHOMB30BAHUEM CJIOKHOTO
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aJITOPUTMA, KOTOPBIH MOXKET COBEPLIEHCTBOBATLCSA BO BPEMEHHU MJIH YUUTBIBATh HHPOPMALIHIO U3
GonpIIoro KojmyecTsa (BO3MOXKHO, arpernpoBaHHYI BO u30exaHue mpolieM, CBS3aHHBIX CO
3510ynoTpedIeHNeM JTMYHBIMU TaHHBIMH) JUIS IPEJOCTABIICHHUS HanOoiee TOUHOH HHPOPMALIUH 1
T. . BMECTO TOT'O, YTOOBI MOJIAraThCsi, HAPUMEp, HA HEOOXOUMOCTb BBITNIOJIHEHUS 3TOH OLIEHKH
ycTpoiicTBoM 102, reHepUpyIOIUM a3p0O30Jib.
B Hacrosimmem BapuaHTE OCYIIECTBIIEHHUS MEPCOHANIBbHOE BBIUUCIUTENIBHOE YCTPOHCTBO
104 nOMOTHHUTEIBHO BBIMIOJHEHO C BO3MOXKHOCTBIO Tepenayn nHpopmauuu ais yerpoiicrsa 102,
TEHEPUPYIOLIErO0 a3po30Jib, B yCTpoicTBO 102, reHepupymooliee a3po30Jib, MNOCPEIACTBOM
OecnipoBogHOrO coenuHeHust 116 cBsi3m Manoro pamuyca AEHCTBHUs. JTa MHOOPMAIHS MOKET
COJIEP>KaTh OJJHO UJIM HECKOJIBKO U3 CIEAYIOLIEro:
[J ycTaHOBKH yCcTporicTBa 102, reHepUpYyOIIEro a3p030iib, TAKHE KaK MAKCUMAJIbHBIE
YPOBHHU MOILIHOCTU HAarpeBaTeIbHOTO 3JieMeHTa 216,
COOOIIeHNS aKTUBALMN OTEPaLUii,
[ uHpopMauus 1 ayTeHTU(PHUKALINH TOJIb30BATENS, U
[J oOHOBNEHHWsI TMpPOrpaMMHO-ammapaTHoro obecrmeueHus: ycrpoiictBa 102,
TeHEPUPYIOILEro a3p030ib.
OmnucaHHble BApHAHTBI OCYLIECTBICHUS HACTOSIIErO U300PETEHNs MPENCTABISAIOT COOOM
JMIIb TPUMEPBl TOTO, KaK MOYKHO peajn30BaTh Hacrosuiee u3odpereHne. Momudukanum,
BapHallUd U W3MEHEHUs ONHMCAHHBIX BAPUAHTOB OCYILECTBJIEHUS] CTAHYT OYEBUAHBIMU AJIS TEX,
KTO HMMEET COOTBETCTBYIOINYIO KBAIM(UKALMIO M 3HAHWUSA. OTH MOAU(DUKALUH, BapHALUU U

N3MCHCHHS MOKHO OCYIIECTBUTD oe3 BbIXOJa 3a MpEaciibl obbema HacCTOsALIECrO I/1306peTeHI/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 mpuioxkenneM (3260) BeO-Opaysepa (324) Ha mepCOHAIBHOM
BBIYUCIUTENILHOM yCcTpoiicTse (104);

3amyck BeO-Opaysepom (324) mporpeccuBHoro BeO-mpusioxkeHus (328), PWA, Ha
NIePCOHAILHOM BBIUUCIIUTENBHOM ycTpoiicTae (104),

BbI3OB mpuioxkeHneM PWA (328) ycCTaHOBJIEHHS NEPCOHATBHBIM BBIYHUCIUTEIBHBIM
ycrpoiictBom (104) GecmpoBomHoro coenmnenus (116) cBsi3u Majoro paawyca AEHCTBUS C
ycrpotictBoM (102), reHepUpYIOIIIM a3p030J1b; U

COXpaHeHHe KOMAaHJ /WM JaHHBIX U Peaji3allii OJHOW MM HECKOJbKHUX (DYyHKIHIt
PWA (328) B xpanwmmme (332) nanHbix BeO-Opaysepa (324) Tak, 4TO moOCie 3aKpbITHA U
MOCNIeAVIOIEero mepesamycka BeO-Opaysepa (324) cobcrtBeHHBIM mpuiiokeHueM (326) Bed-
Opay3zep (324) MokeT U3BJIEKaTh KOMAH bl HJIA JAHHBIE JIJIsI pEATM3AIIH OTHON WUJIH HECKOIBKUX

¢ynkunit PWA (328) u3 xpanmnnuiia (332) naHHbIx Opaysepa.

2. Crioco0 mo 1. 1, oTnHyaroIuics TeM, 4TO KOMaHIbl U/WUJIN TaHHbIE AJIS peaTi3aliy OTHOM
mn HeckobKuX QyHKImi PW A (328) BKiItoHaroT NCTIONHAEMbIH BBIMUCIUTEIBHON MAIINHON KOJ

st pabotel PWA (328).

3. Crioco0 110 1. 2, OTIMYArOLIAICS TEM, YTO UCIIOJHSIEMbII BHIYMCIIUTEILHON MALIMHOM KO
st pabotel PWA (328) obecnieunBaeT BO3MOKHOCTD 3amycka BeO-Opaysepom (324) PWA (328),

KOTI'JIa IEPCOHAIbHOE BBIYMCIUTENBHOE YCTPOHCTBO (104) HE MOAKIFOYEHO K UHTEPHETY.

4. Crioco0 mo 1. 1, OTIHYA0 IMIACS T€M, YTO KOMaHABI W/WJIN TAaHHBIE IS peaTi3aiy OTHOM
Wi Heckonbkux (QyHkuumit PWA  (328) Brimowaror wuH(pOpManmoo, 00eCIeunBaOLIYIO
BO3MOYKHOCTB YCTaHOBJICHUS OecripoBOIHOTO coennneHns (116) cBsi3u Masoro paanyca 1eHCTBHS

¢ ycrpoiictoM (102), reHepUPYIOIIHM a3pO30JTb.

5. Crioco0 o m060My U3 PEAbITYIUX TyHKTOB, OTIIMYAIOIIUICS T€M, YTO KOMaHAbI 1/
TaHHbIE MUl peanu3aluil OJHOM WM HecKonbknx (QyHkumit PWA (328) BrmouaroT
UIEHTU(PHUKATOP TMOTPEOUTENBCKOTO YCTPOWCTBA, W BbI3OB mnpmiokeHneM PWA (328)

YCTAQHOBJIEHHUsI MEPCOHAJBbHBIM  BBIUUCIUTENbHBIM  ycTpolicTBoM (104) OecnpoBomHOrO
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coenunenust (116) cBsa3m manoro paguyca aewictBusi ¢ ycrpoiictBoMm (102), reHepupyrommum
a’po30ib,  BKJIOYAET  M3BJeYeHHe  npwiokeHuemM PWA  (328)  upeHtudukartopa
noTpeOUTETHLCKOTO YCTPOHCTBA [tst yeTporicTBa (102), reHepupyromero a3po30Jib, U3 XpaHIIUIIA

(332) nannbix BeO-Opaysepa (324).

6. Crnoco6 mno moOoMy U3 NpeaplAyLINX IYHKTOB, OTJIMYAIOLIMHICS TEM, YTO BbI3OB
npuinokenueM PWA (328) ycTaHOBIEHHS IEPCOHATIBHBIM BBIYHUCIUTENBHBIM yCTpOHCcTBOM (104)
6ecnipoBogHOro coemnuueHust (116) cBsi3u manoro paamyca aeictsusi ¢ ycrpoiicteom (102),
T€HEPUPYIOLIUM a3p030JIb, BKIFOYAET BbI30B npuiokeHneM PWA (328) ynpasiieHusi o CTOPOHBI
COOCTBEHHOTO MPHIIOKEHHS (326) MepCOHATBHBIM BBIUHUCIIUTENBbHBIM YCTPOicTBOM (104) ¢ enbro
yCTaHOBJIEHHUs] OecrnpoBogHOro coemuHeHus (116) cBsi3u Majnoro pamuyca JeWCTBUS C
UCTIOJIb30BAaHIEM HEKOTOPOT0/YKa3aHHOTO HIEHTH(UKATOPA OTPEOUTEIBCKOrO YCTPOHCTBA ISt

ycrpoiictsa (102), reHepupYIOIIEro a3po30Jib.

7. Crioco6 no moOoMy U3 MPEenbIaYLIINX MTyHKTOB, OTIMYAOIIUNCS TEM, YTO JOTOJIHUTEILHO
BKJIFOUAET:

BBI30B CKaHHUPOBAHMS ITEPCOHAIBHBIM BBIUHUCIUTENBHBIM ycTpoiicTBoM (104) Ha Hamuune
OJHOTO WJIM HECKOJNIbKUX ycTpoicTB-kaHmuaatoB (102), reHepHpyOLUX a’3po30ib, C
UCTIONIb30BaHHEM IPOTOKOJIA OECIIPOBOAHOM CBSA3U MAJIOTO pajuyca AeHCTBUS; U

npueM HISHTU(PHUKATOpa MOTPEOUTENbCKOrO YCTPONCTBA ISl KaXIOTO M3 OFHOTO WIIH
HECKOJIbKUX  YCTpoWCTB-kKaHauaatoB (102), reHepupyromMX aj’po30ib, B OKPECTHOCTH

NEPCOHAJILHOTO BBIUUCIIUTENBHOTO yCTporicTa (104).

8. Crnocob mo m. 7, OTIUYAIOIIUICS TeM, YTO CKAHMPOBAHHME HA HAJIUYHE OXHOTO WJIH
HECKOJIBKMX  YCTPOHMCTB-KaHAumatoB (102), reHepupyomUX a’3po30Jb, HHHUIHHAPYETCS

COOCTBEHHBIM NPUJIOKEeHUEM (3206).

9. Crnocob mo m. 7 wim m 8, OTNIMYAINUNUCA TeM, YTO TpueM uaeHTHduKaTopa
NOTPEeOUTETBCKOTO YCTPOHCTBA (MACHTU(PHUKATOPOB MOTPEOUTENBCKUX YCTPONCTB) AT OTHOTO
WM HECKOJIbKHX YCTpOHCTB-KaHAuAatoB (102), reHepupyromuxX a3po30Jib, BBIIOIHIETCS

COOCTBEHHBIM NPUIIOKEHUEM (3206).

10.  Cmocob mo mobomy u3 mm. 7—9, OTIIMYAIOIIMIACS TeM, YTO JOMOJHUTEbHO BKIIIOYAET
nepenadyy u3 coOctBeHHoro mnpunoxenus (326) B PWA  (328) wupentudukaropa

NOTPeOUTENBCKOrO YCTPOICTBa (MIEHTH(PUKATOPOB MOTPEOUTENLCKUX YCTPOMCTB) MJIsi OAHOTO
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WJTA HECKOJIBKUX YCTPOUCTB-KaHIuAaToB (102), reHepupyomux a3po30Jib.

11.  Cnoco®6 mno moOoMy W3 NpeAbIAYLIIMX MYHKTOB, OTJIMYAIOIIUICS TEM, 4YTO BbI3OB
npunoxxenneM PWA (328) ycraHoBIeHHS IEpPCOHAIBHBIM BBIUHUCIUTENBHBIM yCTpoiicTBOM (104)
6ecnipoBoniHOTO coenuueHust (116) cBsi3m Mamoro paamyca neiictsust ¢ ycrporictBom (102),
TeHEPUPYIOLIUM a3PO030Jib, BKIIOYAET onpeaeaenue npunoxkeaneM PWA (322) ycrpotictsa (102),
TeHEPHUPYIOIIEro a3po30Jib, C KOTOPBIM CJIEAYeT YCTaHOBHUTH OecrpoBoaHoe coenuneHue (116)
CBSI3W MAJIOr0 pamuyca neHCTBHA U3 (YKAa3aHHOTO) OIHOTO WJIM HECKOJBKHX YCTPOWCTB-

kaHauaatoB (102), reHepupyromux aspo30Jib.

12, Cmoco6 mo m 11, ornuuarommiicss TeMm, YTO omnpeneneHue ycrpoictsa (102),
TeHEePHUPYIOIIEro a3p030Jib, C KOTOPBIM CIIEyeT YCTAaHOBHUTH OecripoBoaHoe coenunenue (116)
CBSI3U MAJIOTO pajauyca AeHCTBUs, BKIIOYAeT:

BBI30OB OTOOPaKEHMsI MEPCOHAIBHBIM BBIUHCIUTENBHBIM ycTpoiictBoM (104) crincka u3
OJTHOT'O WJTH HECKOJIbKUX yCTPOUCTB-KaHAuAaToB (102), reHepupyromux aspo30iib; 1

IPUEM TIOJIb30BATENILCKOTO BBIOOpAa ONHOTO W3 OIHOTO WJIM HECKOJBKUX YCTPOMCTB-
kaHanaaroB (102), reHepUpyOLNUX a3p030Jb, Kak ycrpotictsa (102), reHepupyroImero a3po3oib,
C KOTOPBIM CJIEyeT yCTaHOBHTH OecripoBogHoe coenuHeHue (116) cBsisu manmoro pamuyca

NEeNCTBUSL.

13, Cnoco® mo m. 12, OTIMYAIOUIMICS TEeM, HYTO BbI30OB OTOOPAXKEHUs MEPCOHAIbHbBIM
BBIYUCIUTENbHBIM yCcTporicTBOM (104) crnucka M3 OAHOTO WM HECKOJBbKHX yCTPOWCTB-
kaHauaaroB (102), reHepUpyOIUX a3p030Jib, HA TIEPCOHATBHOM BBIUYHCIUTENILHOM YCTPOICTBE
(104) u mpueM MOJNB30BATEIBCKOTO BBIOOpPA OJHOTO M3 OAHOTO HJIM HECKOJBKHX YCTPOHCTB-
kaHauaaroB (102), reHepUpyOMUX a3po30Jb, Kak ycrporictsa (102), reHepUpyOIIero aspo3oiib,
C KOTOPBIM CJIelyeT yYCTaHOBHTH OecrpoBomHoe coenuHeHue (116) cBsisu Mayioro pamuyca

JEeVCTBHSI, BBITIOJHSIFOTCSI COOCTBEHHBIM TIpHJIoskeHueM (326).

14.  Cnocob mo moOoMy U3 MPEenbITyIX MyHKTOB, OTIHYAIOLIHICS TEM, YTO JOMOJHUTEIBHO
BKJIFOUAET MPHUEM B MEPCOHAIBHOM BBIUHCIUTENBHOM ycTpoiicTe (104) m3 ycrpoiicra (102),
TeHEPUPYIOIIEro a3p030Jib, HHPOPMALINY, XapaKTepU3yoLel (GyHKIMOHUPOBAHUE YCTPOIHCTBA
(102), reHepupyOLIETO a3PO30Jib, TOCPEACTBOM OecripoBogHOTO coenuHenus (116) cBsizu Mayoro

paauyca AEHCTBHUS.

15. Cnocob6 mo m. 14, OoTIMYArOLIUICS TeM, YTO JOIMOJHHUTENIBHO BKIIOYAET COXpPaHEHHE
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uHpopmaruy, xapakrepusyromeil (yHkinoHupoBanue ycrpoiictea (102), reHepupyromiero

a’po3oiib, B xpaHmwmine (332) nanabix BeO-Opaysepa (324).

16. Crnoco0 mo 1. 14 wnu 1. 15, oTnuyaromuiicst TeM, 4To JOMOJHUTEIbHO BKIIFOYAET Nepeaady
NePCOHAJIbHBIM  BBIYMCIIUTENBHBIM  yCTpoiicTBOM (104) wuHpopmamuy, XapakTepusyrolen

¢dyHkmoHnpoBanue ycrpoiictsa (102), reHepupyomero a3po3ob, B yaaaeHHsli cepsep (114).

17. Cniocob 1o 1. 16, OTIMYAIOLIUICS TeM, YTO AOMOJHUTEIBHO BKIIIOYAET, MepPe nepenadeit
B ynasneHHbid cepsep (114) unpopmanuu, xapakrepusyromen (yHKIMOHUPOBAHUE YCTPOHCTBA
(102), reHepupyrOIIEro a3p0o30Jib:

ornpeneneHne ycTaHoBieHus: coenuHenns (120) cBs3u ¢ ynaneHHbIM cepepoM (114) B
NEPCOHANILHOM BBIYHCIUTEIBHOM ycTpoicTBe (104), MpenmnouyTHTENbHO NMyTeM ONpeAeTeHHs
HAJIMYMS OCTYIA K UHTEPHETY Y MEPCOHAIBHOTO BBIUHUCIUTENBHOTO yeTpoiicTsa (104); u

B OTBET Ha OIpeINeleHHe OTCYTCTBHS YyCTaHOBiIeHUs coenuHeHus (120) cBs3u ¢
ynajieHHbM cepBepoM (114) B mepcoHaIbHOM BBIYHCIHTEIBHOM ycTpoiicTBe (104), — BBI3OB
ycraHOBKH coenuHeHus: (120) cBA3M MeXAy NMEepPCOHANbHBIM BBIYHCIUTEIBHBIM YCTPOHCTBOM

(104) u ynanenusiM cepeepom (114).

18. Cnocob mo . 17, oTauyarouuiicss TeM, 4TO BbI3OB YCTaHOBKU coenuHeHus (120) csizu
MEKIy MEePCOHAIBbHBIM BBIYUCIUTENBbHBIM ycTpoiicTBOM (104) m ynaneHHbIM cepBepoM (114)
BKJIOYAET BBI30B OCYIIECTBJICHHSI JOCTYIA NMEPCOHAIBHOIO BBIYUCIUTENILHOTO yeTpoiicTa (014)

K UHTEPHETY.

19.  Cnocob 1o iroboMy U3 MPEAbIIYILIUX MYHKTOB, OTINYAOIIUNACS TEM, YTO TOMOJHUTEIEHO
BKJIFOYAET Nepeiady U3 MepCOHAIBHOTO BRIYUCIUTEIBHOTO yeTpoiicTsa (104) B ycTpoiicTso (102),
TeHepUpYyoIIee a3p0o30Jib, uHpopmanmu st yerpoiictsa (102), reHepupyIOIIEro a3p0o30Jib, Yepes

OecripoBogHOe coequHeHue (116) CBA3M Mayoro paanyca AeHCTBUS.

20.  Cnocob mo m. 19, omnmmyarommiics Tem, 4ro uH(pOpmanus st ycrporictea (102),
T€HEPUPYIOIIEro a3p030Jib, BKIIOYAET OAHY HJIM HECKOJBKO YCTAHOBOK IS ycTpoiicTa (102),
TeHEePHUPYIOIIEro a3PO30JIb, U/ MU OOHOBJIEHHE MPOTrPAMMHO-ANAPATHOTO 00ECTIeUeHUsI.

21.  Cnocob no oboMy U3 MPeAbIAYLIHX MyHKTOB, OTJIMYAIOLIUICS TE€M, YTO AOMOIHUTEIBHO
BKJIIOUYAET MPEeNoCTaBjIeHne COOCTBEHHBIM mpuioxkeHueM (326) BeO-Opaysepy (324) pecypca,
BbI3bIBaIOIIEro 00padoTKy BeO-Opaysepom (324) BbI3OBa, MPUHATOTO BeO-Opaysepom (324) u3

PWA (328) u npennasHadeHHoro ans ycrpoiictBa (102), reHepupyroiiero aspo3osb, MyTeM
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HAaIpaBJIeHUs] B COOCTBEHHOE MpHIIoskeHHe (326) KOMaHIbl HA OCHOBE BBI30BA, KOTOPAsi BBI3BIBAET
BBI30OB COOCTBEHHBIM MNpHiIOkeHHeM (326) cBsi3u mepcoHanbHOro ycrpoiictsa (102) cBsizu ¢
ycrpoiicteoM (102), reHepHPYIOIIUM a3p030Jib, TOCPENCTBOM OecripoBogHOTO coenunenus (116)

CBs3H MaJIOro paanuyca IeHCTBUS.

22. Crnocob mo m. 21, oTiMyYaroIuics TeM, YTO PeCypc BKIIFOYAET KOJ BBIYHUCIUTEIBHOH

MAIllMHBI, 3aJar0 Ui onepauuu BeO-Opaysepa (324).

23. Crocod mo m. 21 wim m 22, OTJMYAOIIMICS TEM, YTO KOMAaH[Ia BKJIIOYAET KO

BBIUMCJIUTEIHHOW MAIIMHBI, 3aIAI0MUI OMepar COOCTBEHHOTO npuioxkeHus (326).

24. Crnocob mo mobomMy u3 mmt. 21—23, OTIIMYAIOLTHICS TEM, YTO PECYpPC MPEAOCTABIISAETCS B

Buze oObekTa BeO-Opaysepa (324).

25. Crniocob o mrobomMy w3 . 21—24, OTIUYAOIIMIACS TE€M, YTO BKJIFOYAET MPEIOCTaBICHUE

pecypca B 00bekTHOI Moaenu nokymeHTa PWA (324).

26. Cnoco6 mo mobomy u3 mm. 21—25, oTnryaromuiicst TeM, 9YTO BbI3OB MPEIHA3HAUEH IS
MHULIMUPOBaHMUs OECIpOBOJHONM CBSI3M MAaJioro paauyca aeicTsust ¢ ycrpoiictBom (102),
TeHEePHPYIOLINM a3P030Jib, U B OTBET HA BBI30B COOCTBEHHOE MpHiIoXkKeHue (326) BBINOIHEHO C
BO3MOKHOCTBIO BO3Bparta B BeO-Opaysep (324) unentudukaropa noTpeOUTENbCKOrO YCTPONUCTBRA,

NPUHSTOrO U3 ycTpoiicTra (102), reHepupyroIero a3po3oib.

27. Crnocob mo m. 26, OTIMYAKIIMICS TeM, 4YTO HWASHTHOUKATOP MOTPEOUTETHCKOIO
yCTpoOiCcTBa mpeacTaBisieT coboit aapec ympasienuss noctynoMm k cpene (MAC-ampec) nmns

ycrpoiictsa (102), reHepUpYIOIIETro a3po30Jib.

28.  Cmnocob no moboMy M3 MPenbIIyLUIuX MyHKTOB, OTIMYAOIIHNACS TEM, YTO COOCTBEHHOE
npuiokenue (326) BbI3BIBAET CBA3b MEPCOHANBbHOro ycrporictsa (102) cBsi3u € yCTPOWCTBOM
(102), reHepupyOIIUM a3pO30JIb, ITIOCPEACTBOM OecripoBonHOro coenuHenust (116) cBsa3u manoro
pamuyca AefcTBUS MyTeM CBsi3U ¢ KoHTposuiepoM (330) OecripoBOAHON CBS3HM MEPCOHAIBHOTO

BBIUHCJIUTENIHHOTO ycTpoiicTea (104).

29. Crniocob mo mroboMy U3 MPeAbIAYIINX TYHKTOB, OTIMYAOIIMNACSA Te€M, 4TO OeCIIpOBOHOE

coenquHenne (116) cBsa3m mamoro paamyca IEHCTBUS TPEACTaBIsIeT COOOH COeANHEHUe



Bluetooth®.

30. KomnbroTepHbIii NPOrpaMMHBINA MPOAYKT, COAEPXKAIMMN KOMaHAbL, KOTOpPbIE MPU HX
ucrosHeHnH nporeccopoM (302) BBIMUCIUTENBHONW MAIIUHBI BbI3BIBAIOT OCYLIECTBIICHHE

npoueccopoM (302) BEIMUCIUTETBHON MALTHHBI CIOcO0a MO JF0OOMY U3 MPEAbIIYIIHUX TyHKTOB.

31.  TlepcoHanbHOE BBIUUCIUTENBbHOE yCTpoiicTBO (104), conepkarlee:
xpanunuine (306) maHHBIX sl XPAaHEHUST KOMITBEFOTEPHOTO MPOrPaMMHOTO MPOAYKTA MO 1.
30;m

npoueccop (302) BBUHCIUTENBHON MAIIUHBL, BBITOJHEHHBIHA € BO3MOJKHOCTHIO

OCyILIeCTBIIEHHs criocoda 1o jrodomy u3 mm. 1—29.

32. IlepcoHanbHOE BBIMUCIUTENBHOE YCTPOHCTBO (104), BBIMONHEHHOE C BO3MOXKHOCTBIO
cBsizm ¢ yctporictBoM (102), TeHepHupyOIINM a’po30Jib, MOCPEACTBOM OeCIPOBOTHOTO
coenuHenwus (116) cBsi3u Majoro paguyca IelCTBUs, MPU STOM MEPCOHATBHOE BBIYUCITHTEIFHOE
ycrpoticto (104) conepskut nporeccop (302), BbINMOJHEHHBIH ¢ BO3MOYKHOCTBIO BBI30BA:

3amycka coOCTBeHHbIM mpuiokeHueMm (326) BeG-Opayszepa (324) Ha mepCOHAIBHOM
BBIYUCIUTENIBHOM ycTpoicTse (104);

3amycka BeO-Opaysepom (324) mporpeccuBHoro BeO-mpuioxenust (328), PWA, Ha
NePCOHAJLHOM BBIUUCIUTENBHOM ycTpoiicTae (104),

BbI30Ba mnpuiokeHueM PWA (328) ycraHOBJEHUs NEPCOHATIBHBIM BbIYHCIMTENBbHBIM
ycrporictBoM (104) OGecnpoBomHoro coemuHenusi (116) cBsis3u Mmanoro paauyca OeHCTBUS C
ycrpoiictBoM (102), reHepUPYOMUM a3p030Jib; U

COXpaHEeHHs] KOMaH] W/WIU JAaHHBIX U Peau3aliil OJHOW MM HECKOJbKUX (DYyHKIHIt
PWA (328) B xpanmmmme (332) nanHbix BeO-Opaysepa (324) Tak, 4TO MOCHE 3aKpbITHA U
MOCNIeIYIOIero mepesamycka BeO-Opayszepa (324) cobcrtBeHHbIM TpuiiokeHueM (326) Bed-
Opay3zep (324) MokeT U3BJIEKAaTh KOMAH/IbI HJIA JAHHBIE JJIsl PEATH3AINN OJHOW MJIH HECKOIBKUX

¢bynkunit PWA (328) u3 xpanmnumia (332) naHHeix Opaysepa.
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